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CHAPTER 405:
WATER QUALITY MONITORING, LEACHATE MONITORING, AND WASTE CHARACTERIZATION

SUMMARY: This chapter establishes rules concerning site investigation; ground and surface water quality monitoring; leachate, leak detection, and leachate residue monitoring; and waste characterization programs for solid wastes.

1.
General
A.
Purpose. Water quality monitoring, leachate monitoring and the characterization of wastes stored or disposed of are tools used for the detection and analysis of potential threats to public health and safety or the environment. The applicable tools are required to be implemented at solid waste facilities where the Department identifies potential threats to public health and safety or the environment because of the nature of the wastes stored or disposed of and/or the type, location, design or operation of the solid waste facilities.

B.
Applicability
(1)
Licensing. The relevant requirements of this chapter apply to all landfills licensed under Chapter 401, sections 1 through 7. Relevant sections of this chapter may apply to solid waste facilities licensed under 06-096 CMR ch. 402, 403, 409, 418 or 419. 

(2)
Existing facilities. The following existing solid waste facilities that are currently conducting water quality monitoring programs and/or waste characterization programs are required to modify their monitoring and/or waste characterization programs to be consistent with the provisions of this chapter:

(a)
Active and inactive solid waste facilities;
(b)
Closed solid waste facilities that were not closed under the reduced or alternate landfill closure procedures of 38 M.R.S.A. §1310-E-1(2) or (3);
(c)
Solid waste facilities initiating closure that do not qualify for closure under the reduced or alternate landfill closure procedures of 38 M.R.S.A. §1310-E-1 (2) or (3). 

C.
Transition
(1)
Submission of revised programs. Owners or operators of existing solid waste facilities required to monitor water or leachate quality, or to characterize wastes must submit revised monitoring and/or characterization programs, in conformance with the applicable requirements of this chapter, to the Department for review and approval as follows: 

(a)
Active solid waste facilities must submit revised programs in accordance with the schedule specified in the applicable facility specific chapter for submission of a revised operations manual;
(b)
Inactive or closed solid waste facilities must submit revised programs within 6 months of the effective date of these rules.

All changes from the existing programs must be highlighted in the revised programs.

(2)
Implementation of revised programs. Owners or operators must implement the revised water quality monitoring program during the first sampling round after the revised program is approved. Revised waste characterization programs must be implemented within 30 days of approval.

D.
Laboratory Certification. Laboratory analyses required in support of the licensing, operation, closure, post-closure, assessment or remediation of a solid waste facility or activity must be performed by a laboratory certified by State of Maine, Department of Health and Human Services in accordance with 22 M.R.S. §567 and the Maine Comprehensive and Limited Environmental Laboratory Certification Rules, 10-144 CMR ch. 263. Unless otherwise exempted from certification, all laboratories performing analyses to demonstrate compliance with Department programs must be certified for all reported analyses performed for which certification is required. Required certifications must be in place and valid at the time analyses are performed.
2.
Water Quality Monitoring. The monitoring program approved for a solid waste facility must be capable of detecting any changes in ground water quality in the vicinity of the solid waste facility and/or any changes in surface water quality in the vicinity of the solid waste facility.

A.
Standards for Ground Water Monitoring. The objective of a ground water monitoring program is to detect changes in the quality of ground water due to a solid waste facility. To accomplish this, downgradient and upgradient (or background) ground water monitoring wells must be placed in sufficient numbers to meet the standards of this chapter as determined through a hydrogeological investigation of the facility site. Areas where public health concerns or nearby sensitive receptors are threatened or have been affected may be subject to more intensive ground water monitoring requirements than provided below.

(1)
Number and location of ground water monitoring wells. The number and placement of ground water monitoring wells at new or altered solid waste facilities, or existing active, inactive or closed solid waste facilities required to implement a new ground water quality monitoring program or add additional monitoring wells, must conform to the standards listed below. Where the location of existing active, inactive or closed solid waste facilities (including alterations) make it impossible to locate wells upgradient of the waste handling area, other locations for characterizing background ground water quality may be proposed for review by the Department:
(a)
Horizontal well spacing must be based on site-specific conditions including ground water flow direction and rate, estimated dispersion, proximity to sensitive receptors and the nature of wastes disposed of, stored, processed or beneficially used at a solid waste facility. For landfills, it must also be based on the proposed or existing design of the landfill liner and leachate management systems. The number and location of the downgradient monitoring wells or well clusters will depend on the size of the waste handling area and the length of its downgradient perimeter. Monitoring wells must be established in sufficient numbers to detect any contamination emanating from the waste handling area.

(b)
Vertical well locations must be chosen to ensure that each hydrogeologic unit is monitored.

(c)
At new or expanded landfills, a minimum of two upgradient and three downgradient wells or well cluster locations must be provided. At landfills where more than five wells or well clusters are necessary, the ratio of upgradient (or background) wells to downgradient wells must be sufficient to support valid statistical analyses.

(d)
At existing facilities, or where ground water contamination is suspected, the Department may require the use of geophysical techniques to aid in establishing appropriate well locations and screen elevations for additional ground water monitoring points.

(e)
The downgradient monitoring wells must be located as close as practical to the solid waste boundary(s) of landfills, or the waste handling area of solid waste facilities that are not landfills, but in no case greater than 100 feet away, unless placing some of the wells at greater distances enhances the ability to detect a release from the facility. In such a case, placement of wells more than 100 feet distant may be proposed for approval by the Department

(f)
All upgradient and background monitoring wells must be placed so as to avoid any facility-derived impacts both during the operating life of the facility and after closure. 

(2)
Sampling, Handling and Analysis of Ground Water. The ground water monitoring program must include consistent sampling procedures that are designed to ensure monitoring results that provide an accurate representation of ground water quality at all monitoring wells installed at a solid waste facility. The approved sampling protocol must be followed throughout the monitoring period of the facility so that data acquired can be compared over time and accurately represent changes in ground water quality. The following procedures must be followed during purging and sampling of monitoring wells, and the handling and analysis of the collected samples:

(a)
Prior to purging. Prior to purging the well, static water level must be measured to the nearest 100th of a foot using standard techniques. If a protocol other than low flow sampling is used, well depth must be measured at least annually, or more often if suspended solids in the sample suggest that the well integrity has been impaired. Also, the ground water quality monitoring plan must include the following provisions for detecting immiscible fluids, and explosive or organic vapors, when applicable.

(i)
In areas where the presence of explosive or organic vapors is suspected, appropriate instruments must be used to test and identify any constituents in the air in the well prior to purging. Results must be recorded on the field sheet.

(ii)
For wells at which ground water contamination has been documented, or where contamination by non aqueous phase liquids is suspected, standing water in the well must be checked for immiscible layers or other contaminants that are lighter or heavier than water, prior to purging the well. If present, these liquids must be sampled and analyzed separately by a method described in the facility ground water monitoring plan.

(b)
Purging and Sampling. Wherever possible, purging and sampling must be accomplished at low flow rates using a pump. The pump intake must be within the screened interval of the well, and the purging and sampling procedure must minimize drawdown in the well in order to minimize both the creation of artificial gradients in the vicinity of the well and the introduction of stagnant water into the well screen.

(i)
Purge methods, including type of pump, pumping rate, and depth of pump intake must be included in the ground water monitoring plan.
(ii)
Dissolved oxygen, pH and Eh must be measured inline at the discharge of the pump, in a closed flow cell.
(iii)
purge stabilization criteria. Sample collection at the same flow rate used to purge the well may occur when the following stabilization criteria are met:

a.
Specific conductance, dissolved oxygen and turbidity stabilize within 10% of the reading range for 3 consecutive readings; 

b.
The pH is within 0.1 standard unit; and

c.
Water level is stabilized.

(c)
Order of Sampling. An order for the sampling of monitoring wells must be included in a monitoring program which uses non-dedicated equipment; any changes in the sampling order must be approved by the Department.

(i)
The order in which monitoring wells in the program will be sampled must consider the likelihood for contamination in each well in the respective well network. Wells at locations least likely to be found contaminated must be sampled first.

(ii)
The order in which samples will be collected from each monitoring well must remain consistent over time and must be based on the parameter’s volatility. The United States Environmental Protection Agency (US EPA) provides the following guidelines on order of sample collection:

a.
Volatile Organic Compounds (VOCs);
b.
Total Organic Carbon (TOC);
c.
Total Organic Halogens (TOX);
d.
Any samples approved by the Department for field filtration;
e.
Samples for field parameter measurement (usually Temperature, Dissolved Gases, Alkalinity and Specific Conductance);
f.
Large-volume samples for Extractable Organic Compounds;
g.
Samples for Total Metals; and
h.
Samples for Nutrient Anion Determinations.
(d)
Except as otherwise approved by the Department based on site-specific characteristics, all samples must be whole and unfiltered and must be collected in a manner which produces the least possible sampling-induced turbidity.

(e)
Field Analyses. All field test equipment must be calibrated at the beginning of each sampling day and checked and re-calibrated according to the manufacturer's specifications. Calibration data must be reported with the analytical results.

(f)
Quality Assurance/Quality Control
(i)
Blanks and Duplicates. Unless otherwise approved by the Department based on site-specific characteristics, the following schedule for the collection and analysis of blanks and duplicates must be followed:

a.
One trip blank per cooler or shipping container for VOCs each time VOCs are taken to the lab;
b.
One equipment blank (final rinsate blank) per sampling event. For each piece of non-dedicated sampling equipment used, the equipment blank must be taken at the end of the sample event; and
c.
One duplicate for every tenth sample obtained over the course of consecutive sampling events. The duplicate sample identification must be coded such that its origin is unknown to the laboratory.

(ii)
Continuous chain of custody documentation must be maintained for each sample. Sample containers, preservation methods and maximum holding times must be appropriate for each parameter and method involved in the monitoring program, and must be specified in the sampling and analytical work plan for the facility.

(iii)
The analytical methods used to analyze samples must be chosen in accordance with State or Federal guidance documents. Analytical methods used must, where possible, have detection limits which do not exceed one half the maximum contaminant level (MCL) or the maximum exposure guideline (MEG) for each respective parameter.

(3)
Additional Standards for the Sampling of Water Supply Wells. When the sampling of water supply wells is conducted, documentation of the well location, design and sampling procedures must be provided.
(a)
Location and construction records for the wells
(i)
A description of each well, including its installation, history, and treatment must be provided to the Department. A template for a “Well Description" is contained in Appendix B of this chapter.

(ii)
A map, identifying the location of the disposal facility, and of all water supply wells sampled.
(b)
Sampling procedures for the wells
(i)
Samples should be collected directly from the well, where possible. Otherwise, samples must be collected as near to the well as possible and before the water is softened, filtered or heated.

(ii)
If possible, samples must be collected before the water enters the pressure tank; otherwise the water must be run long enough to flush water stored in the tank and pipes.

(iii)
If samples are collected from a tap, aerators, filters or other devices must be removed before sampling.

B.
Standards for Surface Water Monitoring. The objective of a surface water quality monitoring program is to detect direct or indirect discharges to a classified body of water, or to detect improvements in surface water quality. Information gathered during hydrogeologic investigations, preparation of an application and ongoing monitoring of a facility must be considered in locating surface water monitoring points.

(1)
Number and Locations of Surface Water Monitoring Points. For solid waste facilities at which surface water monitoring is required, a minimum of three surface water sampling locations must be established: 

(a)
At the locations of likely discharges; 

(b)
Upstream or sufficiently distant so as not to be affected by any discharges from the facility; and

(c)
Downstream of the facility.

(2)
Sampling, Handling and Analysis of Surface Water. The surface water monitoring program must include consistent sampling procedures that are designed to ensure results that provide an accurate representation of surface water quality at both upstream (background) and downstream monitoring points for a solid waste facility. The approved sampling protocol must be followed throughout the monitoring period of the facility so that data acquired can be compared over time and accurately represent surface water quality.

(a)
Collection of Samples
(i)
Samples collected from shallow water should not include bottom sediment. In shallow moving water, downstream samples must be collected first to avoid disturbing the bottom sediments.

(ii)
Any sample point at which water is over ten feet deep must be checked for stratification using the field parameters conductivity, pH, temperature and dissolved oxygen. Each stratum so identified must be sampled and analyzed separately.

(iii)
Except as otherwise specified by the Department, all samples must be whole and unfiltered and must be collected in a manner which produces the least possible turbidity.

(b)
Blanks and Duplicates. Unless otherwise approved by the Department, the following schedule for the collection and analysis of blanks and duplicates must be followed:

(i)
One trip blank per cooler or shipping container for VOCs each time VOCs are taken to the lab.

(ii)
One equipment blank (final rinsate blank) per sampling event. The equipment blank must be taken at the end of the sample event for each piece of non-dedicated sampling equipment used. 

(iii)
One duplicate for every tenth sample obtained over the course of consecutive sampling events. The duplicate sample identification must be coded such that its origin is unknown to the laboratory.

(c)
Sample Handling. Continuous chain of custody documentation must be maintained for each sample. Sample containers, preservation methods and maximum holding times must be appropriate for each parameter and method involved in the monitoring program, and must be specified in the sampling and analytical work plan for the facility.

(d)
Laboratory Analyses. The analytical methods used to analyze samples must be chosen in accordance with State or Federal guidance documents. Analytical methods used must, where possible, have detection limits which do not exceed one half the MCL or the MEG for each respective parameter.

C.
Types of Water Quality Monitoring Programs. The information below describes the various types of monitoring programs and when they must be implemented. The detection and assessment parameters to be analyzed at a landfill must be based upon those found to be present during characterization of the leachate generated by the solid waste facility, those found to be present through ground and/or surface water characterization monitoring, and those identified by the Department as reliable indicator parameters. For a solid waste facility other than a landfill, the water quality monitoring program must be based on the specific types of wastes handled at the facility.

The parameter list for water quality monitoring is found in Appendix A of this chapter.

(1) Site Characterization Monitoring. A site characterization monitoring program must be conducted at any new, expanded or existing active, inactive or closed solid waste landfill at which water quality monitoring is required, to establish the parameters to be monitored, and their concentrations as currently found in ground and surface water in the vicinity of the solid waste facility. At existing landfills, site characterization monitoring is required prior to performing detection monitoring. Existing landfills which have previously conducted site characterization monitoring and have ongoing ground and surface water quality monitoring programs found by the Department to have met the applicable water quality monitoring requirements of the May, 1989 solid waste regulations, are exempt from the ground and surface water characterization requirements of this subsection. The site characterization monitoring program at solid waste facilities other than landfills must be determined on a case-by-case basis based on the siting, design, and operations plan, and the physical and chemical characteristics of wastes to be handled at each solid waste facility.
(a)
Four or more independent samples from each ground and surface water sample point approved by the Department for the characterization program are required for proper characterization of water quality. The actual number of independent samples required for water quality characterization at a sample point must be based on the rate of ground water flow, data quality and/or variability of results. Sampling events must include the extremes of seasonal water level fluctuation (yearly high and low ground water). 

(b)
For existing solid waste landfills which accept exclusively MSW, characterization analyses of samples from the first two sampling rounds must be conducted for the Appendix A of this chapter, Column 2 parameters. Subsequent sampling rounds must be for the Column 1 parameters, plus any Column 2 parameters detected in the first two sampling rounds.

(c)
For all other existing solid waste landfills, characterization analyses for the first two sampling rounds must be conducted for the Column 2 parameters, less any Column 2 parameters demonstrated by analyses not to be present in or derived from leachate generated at the facility which is being characterized. Such demonstration must consist of "non-detect" results, using laboratory methods approved by the Department for the given parameter(s) for the four most recent sampling rounds of analyses for representative and independent samples of leachate generated by the solid waste facility. For landfills without the capability of monitoring a leachate detection system and/or a leachate collection system, characterization analyses for the first two sampling rounds must be conducted for the Column 2 parameters.

(d)
For proposed solid waste landfills, analyses must be conducted for the Column 2 parameters during the first two sampling rounds. Subsequent sampling rounds must be for the Column 1 parameters plus any Column 2 parameters detected in the first two sampling rounds. Results of these analyses must be submitted with the application.

(e)
For a solid waste facility, other than a landfill, that is required to have a water quality monitoring program, analyses must be conducted during the first two sampling rounds for the Column 2 parameters reasonably expected to be present in any wastes to be handled at the solid waste facility in a manner which could allow leachate to enter ground or surface water. Subsequent sampling rounds must be for the Column 1 parameters plus any Column 2 parameters detected in the first two sampling rounds.

(2)
Detection Monitoring. The data obtained through the site characterization monitoring program and, for landfills, the nature of leachate generated by the same or a similar landfill, must be used to establish the list of detection parameters for the solid waste facility. The purpose of detection monitoring is to detect changes in water quality throughout the active life of the facility and through the closure and post closure periods. 

(a)
Detection monitoring at a landfill must be conducted for the parameters listed in Column 1 of Appendix A of this chapter, plus any Column 2 parameters determined to be present during leachate characterization, site characterization monitoring, and as required in subparagraph (e) or (f), below.

(b)
Detection monitoring at a solid waste facility other than a landfill must be conducted for the parameters listed in Appendix A of this chapter, Column 1 plus any Column 2 parameters determined to be present during site characterization monitoring.

(c)
Sampling frequency for detection monitoring at an active solid waste facility must include three sampling events per year collected during spring (March/April), summer (July/August) and fall (October/November), unless an alternative frequency is approved or required by the Department, based on site-specific characteristics.

(d)
Sampling frequency may be reduced to twice yearly (spring and fall) at an active solid waste facility at which ground water velocity is calculated to be less than 10 feet/year using conservative assumptions. Conservative assumptions must include the steepest gradient observed for the hydrogeologic unit, the maximum hydraulic conductivity measured in the hydrogeologic unit, and a maximum effective porosity for flow of 0.1, unless site-specific information or other pertinent data exists to establish a greater porosity.

(e)
A landfill without the capability of monitoring a leachate detection system and/or a leachate collection system must include annual monitoring of the Column 2 parameters in the landfill’s detection monitoring program. 

(f)
A landfill having the capacity to monitor a leachate detection system and/or a leachate collection system must monitor the leachate for the Column 2 parameters in the facility's leachate detection system and/or leachate collection system at least annually.

(g)
Parameters consistently undetected in a facility’s leachate, or in results from its ground water monitoring network, may be deleted from detection monitoring upon approval by the Department. Certain major ions and complex ions (sodium, potassium, magnesium, calcium, iron, bicarbonate, sulfate, and chloride) may not be deleted from a detection monitoring program.

(h)
Sampling frequency and parameters for detection monitoring at a landfill which does not qualify for closure under the reduced closure procedure of 38 M.R.S.A. §1310-E-1(2) or the alternative closure procedure of 38 M.R.S.A. §1310-E-1(3) must continue as previously approved for the facility, unless an alternative program is established in the closing plan and post-closure care approval for the landfill. The sampling frequency and parameters for closed landfills are expected to decrease throughout the post-closure period.
(i)
If the results of detection monitoring indicate a possible deterioration in water quality at one or more ground water monitoring wells or surface water monitoring points, the owner/operator of the solid waste facility shall initiate an evaluation of the causes of the deterioration in water quality within 30 days of its receipt of the laboratory results. A report of the evaluation, prepared and sealed by a qualified professional, must be submitted to the Department for review and approval within 90 days of the date the evaluation is initiated. The report may be a part of the regular monitoring report or a separate document. The evaluation must include the following:

(i)
A statistical analysis of the data from the monitoring program, performed in accordance with section 3; 
(ii)
An evaluation of sources other than the solid waste facility which may have caused or contributed to the possible deterioration in water quality, such as natural variation in water quality or another development;
(iii)
An evaluation of possible errors, such as errors in sampling, analysis, or mathematical problems with the monitoring data. If resampling of monitoring points is performed, the samples must be independent of the previous sample; however, the sample must be collected within the same season as the original sample; and
NOTE: Staff consider "possible deterioration" to mean a change in data values that appears significant after considering normal variations in the historical database and any acute events that might have triggered short-term water quality changes. 

(j)
Assessment monitoring must be initiated within 90 days of the date the report required by section 2(C)(2)(i), above, is submitted, unless the Department concurs that a source other than the solid waste facility is the likely source of the deterioration in water quality. Assessment monitoring must be conducted in accordance with a plan approved by the Department. 

(3)
Assessment monitoring. The purpose of assessment monitoring is to determine the nature and extent of a release of contaminants to ground or surface water.

(a)
Proposed changes to the facility’s water quality monitoring plan, prepared in accordance with the applicable rules, must be submitted at least 15 days prior to the first scheduled assessment monitoring event. 

(b)
Assessment monitoring frequency must include three sampling events per year collected during spring (March/April), summer (July/August) and fall (October/November) at each sample point where it is documented by a statistically significant change in concentration of a parameter that deterioration of water quality has occurred, and at its upgradient or upstream counterpart(s). 

(c)
Samples taken during the first two rounds of assessment monitoring must be analyzed for the Column 3 parameters. After the submission of the results from the first two rounds of assessment monitoring, an owner/operator may submit a proposal to eliminate parameters based on an analysis of those results. 

(d)
Assessment monitoring must continue until the Department concurs that successful corrective action, as defined in 06-096 CMR ch. 400, section 1, has been demonstrated.

(e)
As part of assessment monitoring, monitoring wells must be installed and sampled downgradient of (and in the same hydrogeologic unit as) the affected monitoring well(s) in sufficient numbers to identify the magnitude and extent of the plume. All additional wells installed under this section become part of the assessment monitoring network, but may not be required to be part of the detection monitoring network.

(4)
Alternative Ground Water Monitoring Programs. After ground water quality is established at a solid waste facility, the Department will consider proposals for alternative forms of monitoring, such as leachate accounting or geophysical surveys, in lieu of or in conjunction with sampling and analysis of some of the wells required by this section. At a minimum, the applicant must submit the following documentation to justify a proposed alternative:

(a)
A complete description of the proposed alternative ground water monitoring program, including a demonstration that the hydrogeological characteristics of the facility site have been considered during the development of the proposal;
(b)
A discussion of the benefits of the proposed alternative ground water monitoring program;
(c)
A discussion of the drawbacks and limitations of the proposed alternative ground water monitoring program;
(d)
A comparison of this proposal and similar applications of alternative ground water monitoring programs;
(e)
A demonstration that the proposed alternative ground water monitoring program will provide equal or superior protection of human health and the environment;
(f)
A protocol for maintaining the viability of the ground water monitoring well network;
(g)
A proposal for, at a minimum, annual sampling of all monitoring wells; and
(h)
A proposed trigger which would require the resumption of routine detection monitoring of all wells in the monitoring network.

D.
Corrective Action Plans. Any solid waste facility that has implemented a corrective action plan previously approved by the Department must complete the actions specified in that plan. For all other solid waste facilities, within 90 days of the date that verification, through statistical analyses on the relevant historical database, including the two assessment monitoring events, that a statistically significant change has occurred indicating contamination of ground water or surface water, the owner/operator of the facility must complete and submit to the Department for review and approval a plan which includes evaluation of potential corrective actions and a proposal to initiate the chosen corrective action(s). The corrective actions must be designed to minimize the discharge of pollutants from the facility. An evaluation of the plan must be updated and resubmitted annually until successful corrective action has been demonstrated. The plan must include:

(1)
Immediate Corrective Actions Needed. An analysis of the time frame, potential effectiveness, performance, risks and costs of the corrective actions immediately available or necessary to prevent significant threats to the environment or public health, and a schedule for implementation of those actions;
(2)
Analysis of Long-Term Corrective Actions. A detailed evaluation must be completed of potential long-term corrective action(s) necessary to achieve compliance with all ground water and surface water requirements and standards to protect human health and the environment, and to control sources of releases so as to reduce or eliminate, to the maximum extent practicable, releases of Appendix A of this chapter, Column 3 constituents that may pose a threat to human health or the environment. The evaluation must, at a minimum, address the following:

(a)
The performance, reliability, ease of implementation and potential impacts of each potential remedy identified, based on:

(i)
The magnitude of existing and residual risks in terms of the likelihood of further releases due to waste remaining following implementation of a remedy;

(ii)
The type and degree of long-term operation and maintenance required;

(iii)
Short-term and long-term health, safety, and environmental risks that each potential corrective action could pose to people and the environment; and

(iv)
Long-term reliability of the engineering and institutional control;
(b)
The time required to begin and complete each potential remedy and when full protection would be achieved;
(c)
The projected costs associated with the implementation of each potential remedy; and
(d)
Any federal, state or local licenses or permits required to be obtained prior to the implementation of each potential remedy.

NOTE: The potential long-term corrective actions for a solid waste facility are site-specific and will vary significantly depending on the design and age of the solid waste facility, the completeness of the facility's historical records, the nature and extent of contaminants found in the ground or surface water, the complexity of the site hydrogeology, and the facility's proximity to sensitive receptors or other natural resources.

(3)
Selection of Corrective Actions. The facility owner and/or operator, as part of the corrective action plan, shall submit to the Department a written proposal for corrective action(s) to be taken at the facility. This proposal must detail:

(a)
A correction action program, and the basis for the selection of that program, including a basis for measuring and documenting the effectiveness of the proposed program. This report must include:

(i)
The extent to which different corrective actions would reduce further releases; and

(ii)
The ease or difficulty of implementing proposed remedies. This analysis must include the following factors: constructing the technology, operational reliability and availability of necessary equipment and specialists, and the available capacity and location of needed treatment, storage, and disposal services; and
(b)
A schedule for implementation of the proposed corrective action program based upon the potential risks to human health and the environment, ground water use and contamination considerations, extent and nature of the contamination, and availability of treatment and/or disposal capacity for the wastes to be removed.

(4)
Implementation of Corrective Action. The facility owner and/or operator shall initiate corrective action immediately upon the Department's approval of their corrective action plan and approval of the individual actions to be taken. The owner/operator shall propose, and, upon Department approval, take any interim measures necessary to ensure protection of human health and the environment based upon the time required to develop and implement long-term corrective actions, the threat to water resources, and weather conditions that may cause pollutants to be released or migrate from the facility site.

(5)
Completion of Corrective Action. The facility owner/operator shall continue corrective action and assessment monitoring until the Department finds that successful corrective action has occurred.

3.
Standards For Ground And Surface Water Data Evaluation And Reporting. Validation of the data from the sampling of the monitoring network is required to ensure that the data is reliable and provides a valid analysis of the ground and surface water quality in the vicinity of the solid waste facility. The results of the data validation procedures must be included in the monitoring reports for the solid waste facility to verify the accuracy and precision of the reported results, and account for anomalous results.

A.
Data Validation. Unless otherwise approved by the Department, the following data validation methods must be conducted and the results included in the monitoring report.

(1)
Verification that the chain of custody for each sample is continuous.

(2)
Verification that all sample holding times were met.

(3)
Calculation and tabulation of the ratio between Total Dissolved Solids and Specific Conductance. All samples for which this ratio falls outside the range of 0.55-0.75 must be identified in the report.

(4)
Calculation and tabulation of the relative percent difference for all duplicate samples using the formula: [|S-D|/{S+D/2}](100) where S=sample value and D=duplicate value. Relative percent difference should be calculated only where both sample and duplicate values are greater than 5 times the practical quantitation limit of the analyte. All samples for which the relative percent difference exceeds 10% must be identified in the report.

(5)
Beginning with the fifth analysis for each parameter, identification and tabulation of all results which fall outside of the historical range for the given sample point. This includes ground water elevations and field parameters.

(6)
Identification of all parameters present in equipment blanks.

(7)
Identification of all parameters present in trip blanks.

(8)
Identification of all wells whose depths have changed since their construction.

B.
Statistical Analyses. Statistical analyses of data from each monitoring well must be performed annually and the results included in the facility’s annual report. Statistical tests may be used to compare upgradient water quality or identification of an intra-well trend. Statistical tests shall conform to July 1992 Addendum To Interim Final Guidance for Statistical Analysis of Ground Water Monitoring at RCRA Facilities (US EPA Office of Solid Waste Permits and State Programs Division) and meet the performance standards of 40 CFR 258.53 (h)
 as amended up to July 1, 2014. The performance standards are provided as set forth in Appendix E of this chapter. At any time during operational or post-closure monitoring, the Department may require the owner/operator of a facility to perform statistical analyses.


Statistical analyses will be used to:

(1)
Identify any statistically significant trends in parameter concentrations in ground water as a function of time; and
(2)
Identify any statistically significant differences in ground water quality between downgradient sample locations and corresponding upgradient or background sample locations.

C.
Reporting Requirements. Reports on ground and surface water quality must be submitted within 30 days of the date the laboratory analyses are reported, and before the next sampling event occurs. Reports may be filed in either paper or electronic format. Unless reporting under (6), below, reporting requirements for paper submission of ground and surface water monitoring must include the information listed in (1) through (5). Unless reporting under (6), below, reporting requirements for electronic submission of ground and surface water monitoring must include the initial submittal of the historical information listed in (1) and (3); subsequent submissions must include the information listed in (3) and (4). If reports are submitted in electronic format, the data validation required in (2), below, is not required; however, paper copies of the information listed in (5) must be kept at the facility and be available to Department staff upon request.

(1)
A map of the facility showing the licensed facility site and waste handling area boundaries, the current waste handling area boundary and the location of each monitoring point. Illegible plans will not be accepted.

(2)
Results of the data validation.

(3)
Tabulation of current and historical data, including field parameters and ground water elevation data. 

(4)
Identification of the elevation reference datum.

(5)
Identification of all ground water analytical results exceeding MCLs and/or MEGs. Copies of the laboratory data sheets, chain of custody sheets and field data sheets must be available for staff inspection, if requested, for two years after a sampling event. Field data sheets must include:

(a)
Date and time each sample was collected, and the sampler's signature;

(b)
Temperature and weather conditions;

(c)
Purge volumes, pumping rates and purge stabilization data for each monitoring well;

(d)
Presence or absence of color, odor or surface sheen on water samples;

(e)
Well depth measured during last annual inspection;

(f)
As-built well depth;

(g)
Results of the routine well inspection, maintenance and testing;

(h)
Instrument calibration data;

(i)
Static water level (pre-purge) and depth to water at the time of sampling;

(j)
Identification of the reference point for depth measurements; and

(k)
For surface water, an estimate of the rate of flow.

(6)
Alternative Reporting Requirements. At a solid waste facility where ground water and/or surface water is being monitored through a detection monitoring program, the Department will consider a request to implement a self-certification program in place of the submission of all water quality monitoring reports except the annual report for the solid waste facility.

(a)
To be eligible for this alternative, the following conditions must be met and maintained for each well proposed to be part of the program:

(i)
sufficient data must be available for a statistical analysis to be performed if necessary;

(ii)
there must have been no exceedences of MCLs or MEGs of any parameter within the last 3 years; and
(iii)
there must have been no statistically significant change in any parameter which indicates deterioration of water quality within the last 3 years.

(b)
The alternative reporting program must include:

(i)
A written certification, prepared by a qualified professional, must be submitted within 30 days of the date the lab analyses are reported. The certification must state that the wells in the program were sampled in accordance with the solid waste facility’s approved water quality monitoring program and that the results were reviewed and found to be consistent with prior results.

(ii)
The information listed in paragraph (5), above, must be kept at the solid waste facility and be available to staff of the Department upon request.

4.
Leachate, Leachate Collection, Leachate Detection System And Leachate Treatment Residue Monitoring. A program of periodic monitoring of leachate quality and volume, leak detection system (LDS) fluid quality, volume and flow rate, and leachate treatment residue composition and generation rate must be conducted at all facilities which have a leachate collection and/or detection system. A sampling and analytical workplan must be submitted for Department review and approval. The sampling and analytical workplan for leachate treatment residue characterization must meet the requirements of section 6. The Department-approved sampling and analytical workplan must be part of the operation manual for the facility, and must include all proposed monitoring points. Sampling schedule, methods of sample collection and preservation, analyses to be performed, quality assurance/quality control, analytical and statistical methods and reporting format must be specified. At a minimum, the following must be incorporated into the monitoring plan:


The parameter list for leachate and LDS fluid monitoring is found in Appendix A of this chapter.

A.
Sampling points should be located as close as possible to the generation point;
B.
Sampling points in primary and secondary leachate collection systems and LDSs should be adequate to sample liquids beneath each leachate collection area, landfill cell, and the leachate holding facility;
C.
Leachate and LDS fluid generation rates must be reported in gallons per acre per day, using total daily flow recording;
D.
Leachate and LDS fluid must initially be characterized through the sampling and analysis of four or more independent samples of the leachate and LDS fluid for the Column 3 parameters less any parameters it can be demonstrated are not present in the wastes accepted at the landfill. Operators of existing landfills with a leachate monitoring plan approved by the Department and consistent with the requirements of the 1989 solid waste rules are not required to perform an initial characterization of leachate and LDS fluid provided the wastes currently accepted are chemically consistent with wastes previously accepted;
E.
Detection monitoring for leachate must be for the same parameters and at the same frequency as approved for the ground water detection monitoring program, except that leachate must be monitored for the Column 2 parameters on an annual basis, and the results reported in the landfill’s annual report, unless the owner/operator can certify that no changes in the wastes delivered to the solid waste facility have occurred;
F.
Parameters consistently undetected in a facility’s leachate, or in results from its ground water monitoring network, may be deleted from the leachate monitoring program upon approval by the Department. The following major ions and complex ions may not be deleted from a leachate monitoring program: sodium, potassium, magnesium, calcium, iron, ammonia, bicarbonate, sulfate, chloride and nitrate;
G.
Unless otherwise approved by the Department based on site-specific characteristics, or required by the landfill’s Response Action Plan, sampling, analysis, and reporting requirements for LDS fluid must be as follows:

(1)
Sampling and reporting of the field parameters of Column 1 must be conducted monthly, and reported with leachate and water quality information.

(2)
Detection monitoring for other than field parameters must be for the same parameters and at the same frequency as approved for the ground water detection monitoring program, except that LDS fluid must be monitored for the Column 2 parameters on an annual basis, and the results reported in the landfill's annual report; and
H.
Leachate residues generated by on-site treatment or settlement must be analyzed prior to disposal.

5.
Standards for the Installation, Construction and Maintenance of Wells and Piezometers, and for the Advancement of Borings. This section describes requirements for wells, piezometers and borings for all types of monitoring and investigations at all types of facilities.

A.
Construction of wells and piezometers. Monitoring wells and piezometers must be installed in a manner that maintains the integrity of the bore hole. The design and construction of the well or piezometer directly affects the quality and representativeness of the samples collected. The following criteria must be followed during the construction of wells, piezometers and borings:
(1)
Construction and installation of wells and piezometers must be appropriate to insure that ground water samples and head measurements characterize discrete hydrogeologic units; and to prevent leakage of ground water, surface water or contaminants along the well annulus. If leakage is detected it must be corrected or the well abandoned. Wells installed for the purpose of ground water sampling and analysis must be capable of producing samples low in turbidity;
(2)
All ground water monitoring wells must be constructed of PVC well casing material. Monitoring well casing must have a minimum inside diameter of 2 inches. Wells constructed in unconsolidated material less than 100 feet in depth must be constructed using a minimum of schedule 40 PVC well casing;
(3)
All casing must be constructed of flush threaded joints or threaded coupling joints. All joints must be fitted with an "O" ring or wrapped with Teflon tape. Solvent welded joints are not acceptable;
(4)
Wells and piezometers may be placed individually or as clusters. Clusters consist of individual wells or piezometers at varying depths in close proximity, each installed in its own boring;
(5)
Appropriate precautions must be taken during drilling and construction of wells and piezometers to avoid introducing contaminants into the borehole. Unless otherwise approved by the Department based on site-specific characteristics, only potable water may be used in drilling. In some cases, analysis of water used in drilling may be required;
(6)
All equipment to be placed into the boring must be properly decontaminated before use at the site and between boreholes;
(7)
Borings for wells and piezometers must not be placed through or into waste unless prior Department approval has been granted and sufficient safety precautions are employed;
(8)
Well screens are required for all wells and for open standpipe piezometers. All screens must be factory slotted and sized to retain at least 90% of the grain size of the filter pack. Water table variations, site stratigraphy, expected contaminant behavior, and ground water flow must be considered in determining screen position and length. Unless otherwise approved by the Department based on site-specific characteristics, screens for water table observation wells and monitoring wells must not exceed 10 feet in length. Screens for piezometers must not exceed 2 feet in length. Technical justification for the screen length chosen must be provided;
(9)
Well screens must be located to readily detect changes in ground water chemistry in each potentially affected hydrogeologic unit. Monitoring wells must not be screened across hydrogeologic unit boundaries. Where surficial hydrogeologic units exceed 20 feet in saturated thickness, a monitoring well cluster of two or more wells is required, the screens of which must each not exceed 10 feet in length;
(10) Proposals for alternate instrumentation for piezometric measurements in sediments with hydraulic conductivity of less than 10E-6 cm/sec may be submitted to the Department for review and approval;
(11) The sand pack surrounding the well screen must consist of clean, inert siliceous material. The sand pack must minimize the amount of fine material entering the well and must not inhibit the flow of water into the well. The sand pack must be placed in the annular space around the well screen and extend two feet or twenty percent of the screen length (whichever is greater) above the top, and six inches below the bottom, of the screen. The sand pack material must be placed using the tremie method and must avoid bridging. The sand pack must be checked for proper placement. A finer grained sand pack material (100% passing the No. 30 sieve and less than 2% passing the No. 200 sieve) six inches thick must be placed above the sand pack and below the bentonite seal;
(12) Bentonite must be placed above the sand pack using the tremie or other approved method to form a seal at least three feet thick. If pellets or chips are used, sufficient time (usually 4 to 24 hours) must be allotted to allow for sufficient hydration of the bentonite prior to placement of overlying materials;
(13) Grout of cement and bentonite, bentonite alone, or other suitable, low permeability material, if approved by the Department, must completely fill the remaining annular space to the base of the surface seal. The sealing material must set up without being diluted by formation water, and must displace water in the annular space to insure a continuous seal. The sealant must be placed under pressure using a tremie or other method approved by the Department. Backfill of native material to construct the annular seal is prohibited; and
(14) A bentonite or concrete surface seal and protective, lockable steel casing must be installed around all monitoring wells and long-term observation wells and piezometers. If a concrete surface seal is constructed, it must extend from below the level of frost action at least to the ground surface. The surface seal must prevent surface water or runoff from ponding around the well casing. The protective steel casing must be set at least six inches lower than the base of the surface seal and extend approximately two inches above the top of the PVC riser. The surface seal must be designed to minimize or eliminate heaving due to frost action. Both the surface seal and the protective steel casing must be designed and constructed so that neither is mechanically coupled to the PVC riser. The diameter of the protective casing must be at least two inches larger than the PVC riser. The protective casing, as well as the PVC riser, must be vented near the top to allow the escape of gasses and the equilibration of water level with atmospheric pressure changes. The protective casing must also have a drain hole at the base. A permanent, distinctive and readily visible marker identifying the well's designation must be affixed to the protective casing or near the well; and a means to locate the well during periods of high snow cover must also be provided. In areas of traffic, bumper guards or other suitable protection for the well are required.

B.
Geologic sampling. A boring program is necessary to define site hydrogeology. Borings must be carefully sampled to provide surficial and lithological information.

(1)
Borings must be continuously sampled throughout the length of the hole at all locations where surficial stratigraphy and bedrock characteristics have not previously been determined. 

(2)
In any additional borings not continuously sampled, samples must be taken at five foot intervals, at each stratigraphic change, and at the screened interval in surficial deposits and, in rock, as required by the Department. 

(3)
At a minimum, the screened interval of each surficial installation must be analyzed. 

(4)
At well or piezometer clusters, continuous samples must be taken from the surface to the base of the deepest boring. Other wells or piezometer borings in the cluster must be sampled at the screened interval. 

(5)
Bedrock must be sampled with a standard size NX or larger diameter core barrel. All other materials must be sampled using the split spoon or equivalent method.

(6)
Bedrock refusal must be distinguished from boulder refusal by a minimum of ten feet of continuous rock core. Where core lithology does not conform to known bedrock characteristics, a longer core may be required to confirm bedrock refusal. 

(7)
Core samples must be securely stored and accessible throughout the life of the facility. 

(8)
Unconsolidated samples must be retained for five years after the original permit is issued. The location of the storage area must be designated in the operating record for the solid waste facility.

C.
Well and piezometer development. Monitoring wells and piezometers must be constructed, installed and developed in a manner which assures that the well or piezometer is in good hydraulic contact with the hydrogeologic unit and that samples obtained will be representative of formation water. Wells installed for the purpose of ground water sampling and analysis must be capable of producing samples low in turbidity.

(1)
All wells and piezometers must be developed as soon as possible after installation but not before the well seal and grout have set.

(2)
Water must not be introduced into the well except with approval from the Department.

(3)
Any contaminated water withdrawn during development must be properly managed. 

(4)
The entire saturated screened interval must be developed. 

(5)
Well development methods selected must insure that sediment-free water can be obtained. The Department may require multiple attempts at well development to ensure that sediment-free water can be obtained.

(6)
Acceptable well development methods are specified in US EPA (1992A) “RCRA Ground-Water Monitoring: Draft Technical Guidance”, and references listed therein. The development method selected must be appropriate for the stratigraphy/conditions encountered. Placement of screens in fine grained strata may require gentle development techniques to avoid pulling sediments into the well. The selected method must minimize to the greatest extent possible the amount of turbidity in the well.

D.
In-situ hydraulic conductivity testing and well performance evaluation. In-situ hydraulic conductivity testing of each monitoring well must be performed to provide information on the hydraulic conductivity in the immediate vicinity of the monitoring well. A well performance evaluation must be performed on each monitoring well to determine the rate at which each well can be pumped without significant continued drawdown. In-situ hydraulic conductivity testing must be done in all monitoring wells and piezometers. The testing methods must not introduce contaminants into the well. Any contaminated water removed from the well must be properly managed.

E.
Report on the Design, Construction and Development of Monitoring Wells and Piezometers. The following information on the design, construction and development of monitoring wells and piezometers must be submitted to the Department after development of monitoring wells is completed.

(1)
Standard drillers logs showing driller's name, start and finish data, boring designation, casing, sampler, core barrel and hammer specifications, sample blow counts, vane readings, moisture content, location of the water table during drilling, water lost during drilling, degree of sample recovery and other appropriate information must be submitted for each boring.

(2)
A well installation detail diagram with a minimum vertical scale of 1 inch equals 5 feet showing the complete borehole and the complete well or piezometer installation in cross section, including well or piezometer designation; the elevations of riser and screen and of all annular materials; the surface elevation and the of top of riser and top of protective casing. Sampling intervals, sample designations, and if practical, analytical results must also be included. Borehole stratigraphy, as interpreted by the geologist in charge of the installation is also required as part of the installation diagram. Logs of surficial deposits should include a description of matrix and clasts, mineralogy, roundness, color, odor, appearance, and behavior of materials. Rock core logs must describe the lithology, mineralogy, degree of cementation, color, grain size, and any other physical characteristics of the rock noted, percent recovery and the rock quality designation (RQD). The logging system used to provide the information must be a geological logging system. Engineering logging systems are not acceptable.

(3)
Information on the method of well development used for each monitoring well and the results of the development.

F.
Routine Inspection, Maintenance and Testing of Monitoring Wells. All monitoring wells must be maintained in a manner that ensures their continued performance according to design specifications over the life of the monitoring program. All results, as well as a description of any maintenance conducted, must be included in the reports submitted to the Department. 

(1)
Inspections of surface seals for heaving, settling and cracks must occur each time sampling and/or water elevation measurements are carried out, and the results recorded on the field sheets.

(2)
At least annually, the depth of each well must be determined, and the results reported in the annual report.

(3)
At each monitoring well where low-flow sampling is not used, a performance evaluation of the monitoring well must be conducted at least annually, to determine the pumping rate at which the well will be purged and sampled. This data must be included in the annual report for the facility.

G.
Replacement of wells and piezometers. All wells and piezometers must be properly protected and maintained to insure their integrity. If water quality or any other data show that the integrity of a monitoring well is lost, the well must be replaced and sampled within a time period not exceeding 120 days after written notification by the Department. When a well is damaged or for any other reason cannot be sampled, the Department must be notified in writing no later than fifteen days from the discovery of the damage.

(1)
A location for the replacement well or piezometer must be approved by the Department prior to its installation.

(2)
The initial sample for a replacement well at MSW landfills must consist of the Appendix A of this chapter, Column 3 parameters.

H.
Abandonment of wells, piezometers and borings. Wells, piezometers and borings abandoned for any reason must be fully and completely sealed in a manner appropriate to the geologic conditions to prevent migration of water or contaminants along the borehole. Generally such sealing must include:

(1)
Removal of all material installed in the original borehole including casing, screen and annular materials to the greatest extent possible. Any casing which cannot be withdrawn intact must be ripped and perforated and then augered or washed from the hole.

(2)
Sealing by pressure injection from bottom to top with cement bentonite or other appropriate material to within five feet of the ground surface. The upper five feet may be backfilled with native material, and the entire site must be restored to a safe condition. Where the surrounding geologic deposits are highly permeable, alternative methods of sealing may be required by the Department to prevent migration of grout into the surrounding formation.

(3)
Documentation of the abandonment through a written description of the procedures employed, drilling methods and depths, borehole depth and volume and type of sealant employed is required.

6.
Solid Waste Characterization Program

A.
Applicability. All special wastes proposed for storage, processing, beneficial use, agronomic utilization, or disposal in Maine must be characterized in accordance with a Department-approved plan. Any other solid waste may also be required to be characterized in accordance with a Department-approved plan. Facilities licensed solely for the transfer, storage, and/or disposal of municipal solid waste (MSW), wood waste and/or construction or demolition debris (CDD) are exempt from the characterization requirements of this section.


Solid waste facilities licensed to accept solid wastes characterized by the generator are not required to further characterize the waste at the facility, provided the solid wastes are clearly manifested from the point of generation to the accepting facility.

B.
General Program Requirements. The owner or operator of a new solid waste facility or activity required to characterize waste under these rules, or by a license or an enforcement agreement, must develop a solid waste characterization program and submit it to the Department for review and receive approval prior to handling of the wastes. This program must be designed to determine the chemical and physical characteristics of the wastes and to monitor these characteristics on an on-going basis. The owner or operator of an existing solid waste facility or activity which has previously characterized its wastes is required to meet only the ongoing characterization requirements of this section, unless an alternative program is approved by the Department or the owner or operator proposes to handle a new waste stream which requires initial and on-going characterization under this section. The program must include detailed information addressing the following:

(1)
General requirements. The applicant must comply with the following requirements in developing and implementing a solid waste characterization program:

(a)
For the initial characterization of a waste from a specific source, the owner or operator shall prepare and submit to the Department a detailed description of all known or potential physical and chemical characteristics of the solid waste to be accepted for handling. This must include information regarding the materials and specific process from which the waste is generated, and Material Safety Data Sheets for those chemicals that may be a major component of the waste. Information may be obtained from the facility generating the waste, analytical results from a similar facility, and/or from the chemical literature;
(b)
The applicant shall also include a complete list of references for all sources of information used in this assessment;
(c)
All wastes proposed to be handled under the provisions of these rules must be fully characterized unless exempted from characterization. Any statistical analysis performed must be done in accordance with the requirements of US EPA SW-846, Test Methods for Evaluating Solid Waste, Third Edition, Volume II, Chapter 9, 2013 (“US EPA SW-846”). Waste must not be accepted at a solid waste facility or for a solid waste activity if the TCLP - Regulatory Limits or allowable limits for additional contaminants as determined in the facility or activity license have been equaled or exceeded. This determination must be made either through TCLP testing or through calculation utilizing the methodology described in Appendix D of this chapter; and
(d)
A reduction in characterization requirements may be requested based on the generator's certification of waste history, process knowledge, and waste volume. The Department may also require additional parameters based upon the raw material, the proposed activity, or the facility.

(2)
Waste Characterization Sampling and Analytical Work Plan. A waste characterization sampling and analytical work plan must be developed for initial and ongoing characterization of solid wastes, including residuals, handled under a solid waste license. The plan must include, at a minimum, a detailed description of the contaminants of concern in the waste or residual, the sampling and analytical methods used to obtain samples and quantify contaminants, and the guidance or other references used to develop the plan. The plan must be prepared in accordance with the specific analytical requirements of section 6(C) or 6(D).
The sampling plan must include:

(i)
Identification of parameters to be analyzed and selection rationale;

(ii)
Sample collection methods including a description of sampling equipment and how representative samples will be obtained;

(iii)
Sample point description;

(iv)
Sample size, sample type (e.g., grab, composite), and sample frequency;

(v)
Procedures for decontamination of sampling equipment prior to sampling and between the collection of successive samples;

(vi)
Sample container, storage and preservation procedures;

(vii) Sample holding times;

(viii) Sample handling, packaging, and transportation protocols;

(ix)
Sample documentation (labeling, chain-of-custody, log book);

(x)
Analytical methods;

(xi)
Estimated practical quantitative limits for each parameter to be quantified;

(xii) Sampling and analysis quality assurance/quality control procedures; and

(xiii)Data reduction, validation and reporting methods including methods of statistical interpretation of analytical results.


In order to assure adequate waste characterization, the plan must be developed in accordance with Department-approved State or Federal guidance documents. 

NOTE:
The applicable guidance documents include: 

(1)
Test Methods for Evaluating Solid Wastes Physical and Chemical Methods; US EPA, SW-846, 3rd Edition, 2013;

(2)
Waste Analysis Plans, A Guidance Document; US EPA, EPA/530-SW-84-012, October 1984;

(3)
Procedures for Handling and Chemical Analysis of Sediment and Water Samples; US EPA/Corps of Engineers, May 1981;

(4)
Standard Methods for the Examination of Water and Wastewater; APHA/AWNA/WPCF, 19th Edition, 1998;

(5)
Annual Book of ASTM Standards, sections 5 and 11; ASTM, 1988;

(6)
Methods for Chemical Analysis of Water and Wastes; US EPA, EPA 600/4-79-020, March 1983;

(7)
Soil Sampling Quality Assurance User's Guide; US EPA 600/4-84-043, May 1984;
(8)
Methods for Evaluating the Attainment of Clean-up Standards, Volume 1, Soils and Solid Media; US EPA 230/02-89-042, February, 1989;

(9)
Methods for Evaluating the Attainment of Clean-up Standards, Volume 2, Ground Water; US EPA 230-R-92-014, July, 1992;

(10)
ASTM Designation: D 4994-89, "Standard Practice for Recovery of Viruses from Wastewater Sludges", 1992 Annual Book of ASTM Standards: section 11;

(11)
Yanko, W.A., "Occurrence of Pathogens in Distribution and Marketing Municipal Sludges", US EPA 600/1-87-014, 1987;

(12)
An equivalent State or Federal guidance document as approved by the Department.

C.
Specific Analytical Requirements for the Disposal or Beneficial Use of Solid Waste. Solid wastes proposed to be disposed at a solid waste disposal facility or processed or stored prior to disposal must be characterized in conformance with the requirements of this section unless otherwise approved by the Department based on specific characteristics. Residuals approved by the Department for agronomic utilization may be disposed in a landfill approved to accept the waste, without further analysis.

(1)
Exemptions. The following quantities of the specific wastes listed are exempt from the analytical requirements of this subsection provided disposal occurs in a landfill licensed by the Department. Records of disposal must be kept by the landfill operator and reported in the facility's annual report.

(a)
Non-recoverable oily waste
(i)
A total of 100 cubic yards per year in a secure landfill; and
(ii)
A total of 10 cubic yards per year in a non-secure landfill

(b)
Oil, coal, wood (including ash from burn piles at licensed or exempt solid waste facilities) and multifuel boiler ash:

(i)
A total of 100 cubic yards per year in a secure landfill

(ii)
A total of 10 cubic yards per year in a non-secure landfill

(2)
Miscellaneous Wastes. All wastes other than non-recoverable oily wastes, ashes, pulp and paper mill sludges and Publically owned Treatment Works (POTW) sludges must be analyzed for the following:

(a)
Complete Toxicity Characteristic Leaching Procedure (TCLP) (per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992); 

(b)
Totals for Aluminum, Arsenic, Barium, Boron, Cadmium, Chromium, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium, Silver, and Zinc (per Methods in US EPA SW-846); 

(c)
Chloride, percent carbon, percent moisture, pH, phosphorus;

(d)
Reactivity Characteristics;

(e)
Ignitability Characteristics; and

(f)
Additional parameters as identified by the applicant or the Department. These additional parameters must be based upon the raw material, the proposed activity, or the facility.

(3)
Non-Recoverable Oily Waste. The requirements of this section will apply to the handling of non-recoverable oily waste. For the purposes of this section, non-recoverable oily waste will mean oil or gasoline spill debris, waste oil contaminated soil, and oil or gasoline soaked soil from the cleanup of leaking underground storage tanks (USTs).

(a)
Gasoline contaminated soils and debris. All gasoline contaminated soils and debris, generated from remedial activities of underground storage tanks (USTs) (defined and regulated under 40 CFR 261
 and 280
 as amended up to July 1, 2014) must be analyzed by the TCLP for lead only. Contaminated soils and debris from surface storage facilities and surface spills must be analyzed by the TCLP for lead and benzene only. Analysis must be conducted at a frequency of one sample per source or per five hundred (500) tons, whichever is more frequent. If knowledge of the product and site history indicate that leaded gasoline was not stored at the site, TCLP-lead analysis will not be required.

(b)
Waste oil contaminated soils and debris
(i)
Soil contaminated with waste oil from remedial activities of USTs must be analyzed as follows:


TCLP for metals and herbicides/pesticides;

Polychlorinated Biphenyls (PCBs);

Corrosivity (as pH);

Reactivity; and 


Total Organic Halogens (TOX).

(ii)
Contaminated soils and debris from surface storage facilities and surface spills must also be analyzed by the TCLP for volatiles and semi-volatiles. 

(iii)
Analysis must be conducted at a frequency of one sample per source or per two hundred fifty (250) tons, whichever is more frequent.

(iv)
A facility may be licensed to accept these wastes if the results of this testing are:


PCBs<50 mg/kg (dry weight basis) ;


TCLP<Regulatory limit;


TOX<1000 ppm;


Sulfide reactivity<500 mg/kg; and

Cyanide reactivity<250 mg/kg

(v)
If the sum of the TOX compounds detected is in excess of 1000 mg/kg, the waste may be accepted at a licensed facility if the following compounds are not detected at levels above 100 mg/kg, as determined by Method 8240 in SW-846, third edition.

Tetrachloroethylene;

Trichlorofluoromethane;

Trichloroethylene;

Methylene Chloride;

1,1,2 – Trichloroethane;

Ortho-Dichlorobenzene;

Carbon Tetrachloride;

Chlorinated Fluorocarbons;

1,1,2 – Trichloroethane; or 


1,2,2 - Trifluoroethane

(c)
Virgin petroleum-contaminated soils and debris (other than gasoline). All soils and debris contaminated with virgin petroleum product other than gasoline generated from remedial activities of USTs, surface storage facilities and surface spills must be analyzed by the TCLP for metals only. Analysis must be conducted at a frequency of one sample per source or per five hundred (500) tons, whichever is more frequent. With receipt of certification by the Department that the site involved clean up of a virgin petroleum product other than gasoline, no analytical testing is required.

(d)
Other non-hazardous oil-contaminated soils may be approved for disposal on a case-by-case basis. A request for approval must be submitted, reviewed and approved by the Department prior to disposal. 

(4)
Oil, Coal, Wood, Multifuel Boiler and Incinerator Ash Storage and Disposal. An ash must not be accepted if the total concentration value for vanadium equals or exceeds 15,000 mg/kg unless a Department-approved operating plan to minimize fugitive emissions has been developed and implemented.

(a)
Start-up ash. Start-up ash from new solid waste incinerators, biomedical waste incinerators, and fossil fuel and multi-fuel boilers must be characterized in accordance with a Department-approved plan. If the source facility is not required by a Department license to characterize its start-up ash, the accepting solid waste facility shall submit to the Department for review and approval a sampling and analytical work plan in conformance with the requirements of section 6(B)(2), above, for characterization of any start-up ash from the source facility. Once start-up characterization is complete, the appropriate analytical program as outlined below must be followed unless modified by the Department.

(b)
Biomass and fossil fuel boiler ash
(i)
Prior to initial acceptance at a solid waste facility, a sufficient number of samples to meet the requirements for statistical analysis as required by US EPA SW-846 must be analyzed as follows:

a.
TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver) per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992;

b.
For beneficial use only, total Aluminum, Arsenic, Barium, Boron, Cadmium, Chromium, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium, Silver, Vanadium, and Zinc per methods in US EPA SW-846; 

c.
For fossil fuel boiler ash only, Total Vanadium; and

d.
Chloride, percent carbon, percent moisture, pH, phosphorus.

(ii)
After initial characterization is complete, each biomass and fossil fuel source must be analyzed for the parameters listed above at a frequency of one representative sample quarterly, or one annually for those sources that generate less than two hundred (200) tons per year.

(c)
Wood boiler ash
(i)
Prior to initial acceptance at a solid waste facility, a sufficient number of samples to meet the requirements for statistical analysis as required by US EPA SW-846 as follows:

a.
TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver) per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992;
b.
For beneficial use only, total Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Zinc per methods in US EPA SW-846; and

c.
Chloride, percent carbon, percent moisture, pH, phosphorus.

(ii)
After initial characterization is complete, each wood boiler ash source must be analyzed for the parameters listed above at a frequency of one representative sample quarterly, or one annually for those sources that generate less than two hundred (200) tons per year.

(d)
Ash from the open burning of wood waste, and unpainted or painted wood from construction or demolition debris. Prior to initial acceptance at a solid waste landfill facility, ash from the open burning of wood waste from each source must be analyzed by the TCLP for metals (per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992) at the following frequencies:

(i)
Once per year for those sources that generate less than ten (10) tons annually;
(ii)
Semi-annually for those sources which generate ten to twenty-five (10-25) tons annually; and 

(iii)Quarterly for those sources that generate greater than twenty-five (25) tons annually.

NOTE: Analyses of burn pile ash indicate that the burning of painted wood renders the ash unsuitable for agronomic utilization and may result in ash that is a hazardous waste. Facility owners should limit the amount of painted wood in burn piles to avoid the costs of disposal of a hazardous waste.

(e)
Municipal solid waste incinerator ash
(i)
Prior to initial acceptance at each solid waste disposal facility, a sufficient number of samples to meet the requirements for statistical analysis as required by US EPA SW-846 must be analyzed as follows:

a.
TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver) per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992;

b.
Dioxins and furans per methods in US EPA SW-846; and

c.
Chloride, percent carbon, percent moisture, pH, phosphorus;
(ii)
After initial characterization is complete, for the next two calendar years each municipal solid waste incinerator ash source must be analyzed for the parameters listed above at a frequency of one representative sample per two hundred (200) tons of ash for the first one thousand (1000) tons, and then one representative sample per one thousand (1000) tons of ash, or one representative sample quarterly, whichever is more frequent. 

(iii) If after two years of sampling at the above frequency it can be determined that the characteristics of the incinerator ash are consistent, each municipal solid waste incinerator ash source must be analyzed for the parameters listed above at a frequency of one representative sample per ten thousand (10,000) tons, or one representative sample quarterly, whichever is more frequent, except that dioxins and furans must be analyzed semiannually.

(f)
Biomedical incinerator ash
(i)
Prior to initial acceptance at each solid waste disposal facility, a sufficient number of samples to meet the requirements for statistical analysis as required by US EPA SW-846 must be analyzed as follows:

a.
TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver) per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992;
b.
For beneficial use only, total Aluminum, Arsenic, Barium, Boron, Cadmium, Chromium, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium, Silver, and Zinc per methods in US EPA SW-846; and

c.
Chloride, percent carbon, percent moisture, pH, phosphorus.

(ii)
After initial characterization is complete, each biomedical incinerator ash source must be analyzed for the parameters listed above at a frequency of one representative sample per one hundred (100) tons of ash, or one representative sample annually, whichever is more frequent.

(5)
Pulp and paper mill sludges and POTW sludges
(a)
Prior to initial acceptance at a solid waste facility, a sufficient number of samples to meet the requirements for statistical analysis as required by US EPA SW-846 must be analyzed as follows:

(i)
Complete TCLP (per US EPA Method 1311, Federal Register/Volume 55, No. 126, 1992); 

(ii)
For beneficial use only, total Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium, Zinc per Methods in US EPA SW-846; and

(iii)
Sulfide Reactivity; and
(b)
After initial characterization is complete, each sludge source must be analyzed annually as listed above, except that operators of generator-owned landfills are not required to perform annual analysis provided the processes that create the waste streams or the composition of the waste streams accepted for disposal have not changed.

(6) Construction and Demolition Debris Wood Fuel
(a) Samples for physical and chemical characterization shall be obtained by randomly taking a minimum of 20 or more sub-samples sufficient to make up a composite sample of 15 gallons. Mix the composite sample to a homogeneous state using the quartering method as follows:
(i) Mix the 15 gallon sample with shovels on a smooth, clean surface with an area large enough to handle the initial sample size (about 8’X8’), indoors at room temperature;

(ii) Shape the sample into a conical pile and quarter;
(iii) Collect the opposing quarters (about 7.5 gallons) , pulverize, blend and submit for chemical analysis for total lead and arsenic;

(iv)  Combine the two remaining quarters and repeat the mixing and quartering;

(v) Collect the two opposing quarters (about 4 gallons) and air dry the sample for a minimum of 24 hours. Submit for physical analysis;

(vi)  Retain the remaining quarters for additional analysis, if needed.

(b) Physical analysis shall be performed as follows:
(i) The moisture content of the sample should be approximately at equilibrium with the testing environment to prevent weight changes due to drying during analysis. Spread the sample in the testing environment on a flat surface to approximately 3 inches in thickness. Let sample sit for a minimum of 24 hours to equilibrate;

(ii) After weighing and recording the weight of the sample, run the entire sample through a 3 inch sieve. Collect materials that are over 3 inches in size and determine the percent by weight of the sample. Run the materials that are less than 3 inches in size through a #4 sieve , which has a square opening size of 0.187 inches. Collect the fine materials that pass through the #4 sieve and determine the percent by weight of the sample. Save the fine materials that did not pass through the #4 sieve for the physical separation step. Report gradation results as a percent by weight of the total sample for the following components:

a. 3 inch plus; and
b. Fines (#4 minus);
(iii) Take the material that did not pass the #4 sieve and separate manually into the following components:

a. Plastics (including carpet, PVC and plastic coated wire);
b. Treated wood, including painted treated wood;
c. Painted wood;
d. Non-combustible materials ( exclusive of rocks, brick and concrete); and
e. Combustible materials;
Weigh each component and determine the percent by weight of the total sample for each;
(iv)
Determine the non-combustible (ash) weight of the fine materials by burning off the organic component of the fines in a high temperature furnace and weighing the resultant ash. Combine the weight of the ash with the weight of the non- combustible materials collected through visual examination and divide by the total sample weight. 
(v)
Complete a report narrative, clearly identifying the sample that was analyzed, describing the analytical procedures used and provide the following data results as the percent of total sample by weight:

a. 3 inch plus

b. Fines (#4minus)

c. Plastics (including carpet, PVC and plastic coated wire)

d. Treated wood

e. Painted wood

f. Non-combustible materials (exclusive of rocks, brick and concrete)

g. Non-combustible content (ash fines and non-combustible materials)

h. Combustible materials. 
D.
Specific Analytical Requirements for Agronomic Utilization Facilities. Solid wastes proposed for agronomic utilization must be characterized in conformance with the requirements of this section unless otherwise approved by the Department, based on specific characteristics. The frequency of sampling must be adequate to represent the residual or site conditions. Frequencies may be enumerated below or in 06-096 CMR ch. 419. The groups of parameters that the generator may be required to analyze for depends upon the processes that generate the residual, inputs to that process and the intended use of the residual. Groups of parameters that the Department may require to be analyzed for by the generator or at sites where residuals are utilized include the following:

(1)
Soil Nutrient Analysis
(a)
Initial analysis. A complete soil nutrient analysis includes the following: pH; available phosphorus; available potassium; available calcium; available magnesium; cation exchange capacity (C.E.C.); percent C.E.C. saturation with potassium; percent C.E.C. saturation with calcium; percent C.E.C. saturation with magnesium; percent C.E.C. saturation with sodium; and percent organic matter. Available nitrogen may be required by the Department to be measured. It may be measured in the field using protocols such as the Pre-Sidedress Nitrogen Test.

(b)
On-going analysis. A minimum of one composite topsoil sample per eight (8) acres of utilization area must be collected at the site prior to utilization each year that a residual will be land applied. Results of the analyses must be received and interpreted by the license holder prior to utilization. These results must be used as a factor in determining the amount of residual to be land applied.

(2)
Initial Residual Analysis. The Department may require that generators test for the following parameters. The Department will determine testing requirements based on the proposed utilization program, an assessment of parameters likely to be in the residual, an evaluation of the chemical compounds known or suspected to be present in the waste stream from which the sludge or residuals originate, the processes used to generate the residual, the database of analytical results developed by the Department, and other factors as appropriate.


Initial analysis for target volatile organic compounds, target semi-volatile organic compounds, total PCBs, and dioxin are required for: sewage sludge generated by POTWs with an average daily flow greater than 2.5 millions of gallons/day; POTWs with pulp and paper, tannery, textile-related or other significant industrial wastewater inputs; POTWs required to enact an Industrial Pretreatment Program according to U.S. EPA regulations 40 CFR Part 403
 as amended up to July 1, 2014; and sludge or residuals from pulp and paper mills, tanneries, textile mills, and ash generators. 


Initial analysis for target semi-volatile organic compounds, total PCBs, and dioxin are required for ash generators:
(a)
Baseline Nutrients. All residuals must be analyzed for the following parameters: pH, percent dry solids, total volatile solids, Calcium, Magnesium, Iron, Chloride, Total Phosphorus, Total Potassium, Total Carbon, and Sodium.

(b)
Nitrogen. Sewage sludge, papermill sludge, food wastes and other type 1B residuals must also be analyzed for Total Kjeldahl Nitrogen (TKN), Ammonia Nitrogen (NH4), Nitrate (NO3) and Nitrite (NO2)

(c)
Calcium Carbonate Equivalents. Woodash, lime mud, papermill sludge, lime-stabilized sewage sludge and other liming agents must also be analyzed for Calcium Carbonate (CaCO3) equivalents.

(d)
Total Inorganic Compounds. All residuals other than sewage sludge must be analyzed for the following total inorganic target compounds: Aluminum, Antimony, Arsenic, Barium, Boron, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Vanadium, Zinc, and Cyanide. These parameters must be analyzed for using methods in SW 846.

(e)
Sewage Sludge Metals. Sewage sludge must be analyzed for the following total metals: Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Molybdenum, Nickel, Selenium and Zinc. 

(f)
Pathogens. Following treatment by one or more of the pathogen reduction standards in 06-096 CMR ch. 419, Appendix B, residuals which may contain human pathogens may require compliance testing for one or more of the following indicator parameters: Salmonella sp., Fecal Coliform, enteric virus, or Helminth ova.

(g)
Compost stability. Compost stability may be measured using one of the following methods:

(i)
Aerated Pile: The compost moisture content is adjusted to between 40 and 60%. The compost is then aerated and, with the ambient air above 45º F., formed into a pile no smaller than six feet in diameter and four feet high. The temperature is measured two feet into the pile. The stability class is determined for the compost based on the highest temperature difference between the compost and ambient temperature over the course of five days;
(ii)
Dewars Flask (Insulated Container). The compost moisture content is adjusted to between 40 and 60%. The compost is then aerated, and enclosed in an insulated vacuum flask connected to a continuous reading internal/external thermometer. The stability class is determined for the compost based on the highest temperature difference between the encapsulated compost and ambient temperature over the course of five days; or
(iii)
Respiration. The amount of CO2 generated or O2 consumed by a compost at a constant temperature and moisture is measured.


Other methods for determining stability may be approved by the Department on a case by case basis.

(h)
Salt Toxicity. Salt toxicity must be determined by measurement of electrical conductivity, plant toxicity testing, or other methods approved by the Department.

(i)
Target volatile organic compounds. All residuals other than woodash from woodash generators burning only wood waste must be analyzed for the target volatile organic compounds listed in Appendix C of this chapter. These parameters must be analyzed for total concentrations using methods in SW 846.

(j)
Target semi-volatile compounds. A complete analysis for target semi-volatile compounds includes the Acid/Base-neutral target compounds listed in Appendix D of this chapter. These parameters must be analyzed for total concentrations using methods in SW 846.

(k)
Total PCBs. A complete analysis for total PCBs, including, but not limited to, the arochlors listed in Appendix C of this chapter. Total PCBs must be analyzed for using methods in SW 846.

(l)
Target pesticides. A complete analysis for target pesticides includes the pesticides listed in Appendix C of this chapter. These parameters must be analyzed for total concentrations using methods in SW 846.

(m)
Dioxins
(i)
A complete analysis for polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs), also referred to as dioxin(s) and dioxin-like compounds. Sampling and analysis must be performed in accordance with EPA method 1613, EPA method 8290, or another Department-approved method.

(ii)
toxic Equivalency Factors. The results of the residual analyses must be used to calculate total 2,3,7,8-TCDD equivalents using the Toxic Equivalency Factors (TEF) in Tables 405.1 and 405.2 , which indicate the relative toxicity of mixtures of dioxins, furans and dioxin-like compounds in relationship to the toxicity of 2,3,7,8-PCDD. To calculate the total 2,3,7,8-PCDD equivalents, multiply each detect by the corresponding TEF then add all results. Reported non-detects (ND) at the method detection limit will be considered equal to 0. The TEFs from Table 405.2 will be used to determine compliance with the dioxin standard in 06-096 CMR ch. 419. Both calculations must be reported to the Department.


Table 405.1 -- Reporting Toxic Equivalency Factors

	PCDDs
	TEF
	PCDFs
	TEF

	Mono-, Di and TriCDDs
	0
	Mono-, Di and TriCDFs
	0

	2,3,7,8-TCDDs
	1
	2,3,7,8-TCDFs
	0.1

	other TCDDs
	0
	other TCDFs
	0

	2,3,7,8-PeCDDs
	0.5
	1,2,3,7,8-PeCDF
	0.05

	other PeCDDs
	0
	2,3,4,7,8 PeCDF
	0.5

	
	
	other PeCDFs
	0

	2,3,7,8-HxCDDs
	0.1
	2,3,7,8-HxCDFs
	0.1

	other HxCDDs
	0
	other HxCDF
	0

	2,3,7,8-HpCDDs
	0.01
	2,3,7,8-HpCDFs
	0.01

	other HpCDDs 
	0
	other HpCDFs
	0

	OCDD
	0.001
	OCDF
	0.001


	Type
	IUPAC No.
	Structure
	TEF

	Non-ortho
	77
	3,3',4,4'-TCB
	0.0005

	
	126
	3,3',4.4',5-PeCB
	0.1

	
	169
	3,3',4,4',5,5'-HxCB
	0.01

	Mono-ortho
	105
	2,3,3',4,4'-PeCB
	0.0001

	
	114
	2,3,4,4',5-PeCB
	0.0005

	
	118
	2,3',4,4",5-PeCB
	0.0001

	
	123
	2',3,4,4',5PeCB
	0.0001

	
	156
	2,3,3',4,4',5-HxCB
	0.0005

	
	157
	2,3,3',4,4',5'-HxCB
	0.0005

	
	167
	2,3',4,4',5,5'-HxCB
	0.00001

	
	189
	2,3,3',4,4',5,5'-HpCB
	0.0001

	Di-ortho
	170
	2,2',3,3',4,4',5-HpCB
	0.0001

	
	180
	2,2',3,4,4',5,5'-HpCB
	0.00001


Table 405.2 -- Compliance Toxicity Equivalency Factors

	PCDDs
	TEF
	PCDFs
	TEF

	mono-, di and triCDDs
	0
	mono-, di and triCDFs
	0

	2,3,7,8-TCDDs
	1
	2,3,7,8-TCDFs
	0.1

	total other TCDD
	0.01
	total other TCDF
	0.001

	2,3,7,8-PeCDDs
	0.5
	,2,3,7,8-PeCDFs
	0.1

	total other PeCDD
	0.005
	total other PeCDF
	0.001

	2,3,7,8-HxCDDs
	0.04
	2,3,7,8-HxCDFs
	0.01

	total other HxCDD
	0.0004
	total other HxCDF
	0.0001

	2,3,7,8-HpCDDs
	0.001
	2,3,7,8-HpCDFs
	0.001

	total other HpCDD
	0.00001
	total other HpCDF
	0.00001

	OCDD
	0
	OCDF
	0.001


(n)
Non-hazardous determination. Initial characterization of any residual proposed for agronomic utilization must include a determination that the residual is non-hazardous. This determination must be made either through TCLP testing or through calculation utilizing the methodology described in Appendix C of this chapter.
(o)
Other. The Department may require analysis for other parameters that, based on a description of the process generating the residual, may be in the residual in significant concentrations to adversely impact the utilization program.

(3)
Follow-up Residual Analysis. Follow-up sampling and analysis. The frequency of follow-up sampling and analysis will be established by license condition, and determined based on the initial analytical results for the residual, the Department's data base of analytical results, the potential for these compounds to be present in the material, and other factors as appropriate. 


Sewage sludge must be analyzed for total arsenic, cadmium, chromium, copper, lead, mercury, molybdenum, nickel, selenium and zinc at the frequency in Table 405.3 unless otherwise approved by the Department based on specific characteristics.

Table 405.3

	Dry Tons of Sludge 

Produced Annually
	Sampling and Analysis

Frequency
	Analysis Results - Reports Due on 15th of Month Listed

	<200
	Twice per year
	July, January

	200 - 1000,
	Quarterly
	April, July, October, January 

	1001 – 2000
	Bi-monthly
	March, May, July, September, November, January

	>2000
	Monthly
	Each month


STATUTORY AUTHORITY: 38 M.R.S.A. §§ 341-H, 1304(1, 1-B, 13 & 13-A)

EFFECTIVE DATE:

December 6, 1983
AMENDED:

May 24, 1989
EFFECTIVE DATE (ELECTRONIC CONVERSION):


May 4, 1996
REPEALED AND REPLACED:


November 2, 1998
AMENDED:

September 6, 1999

June 16, 2006 – filing 2006-256

January 7, 2014 – filing 2014-002

April 12, 2015 – filing 2015-069
APPENDIX A 

GROUND AND SURFACE WATER MONITORING PARAMETERS

	Common Name(1)
	CAS RN (2)
	Column 1 (3)
	Column 2(3)
	Column 3

	
	
	
	
	

	Field Parameters
	
	
	
	

	Static water elevation
	
	       X      
	      X      
	X

	Turbidity
	
	       X      
	      X      
	X

	Specific conductance
	
	       X      
	      X      
	X

	Temperature
	
	       X      
	      X      
	X

	pH
	
	       X      
	      X      
	X

	Eh
	
	
	X
	X

	Dissolved oxygen
	
	       X      
	      X      
	X

	Monitoring well pumping rate
	
	       X      
	      X      
	X

	Surface water flow rate
	
	       X      
	      X      
	x

	Field observations  (4)
	
	       X      
	      X      
	X

	Indicator Parameters
	
	
	
	

	Total Kjeldahl Nitrogen
	
	
	              
	X

	Ammonia
	7664-41-7
	X
	       X     
	X

	Nitrate
	
	X
	       X     
	X

	Chemical Oxygen Demand
	
	        X     
	       X     
	X

	Biochemical Oxygen Demand
	
	
	X
	X

	Total Organic Carbon
	
	        X     
	       X     
	X

	Total Dissolved Solids
	
	        X     
	       X     
	X

	Total Suspended Solids
	
	X
	       X     
	X

	Bicarbonate
	
	        X     
	       X     
	X

	Sulfate
	
	        X     
	       X     
	X

	Alkalinity
	
	X
	       X     
	X

	Chloride
	
	        X     
	       X     
	X

	Bromide
	
	
	
	X

	Cyanide
	57-12-5
	
	X
	X

	Sulfide
	18496-25-8
	
	
	X

	Tannins/Lignins
	
	                
	              
	

	Inorganic Parameters
	
	
	
	

	Aluminum
	(Total)
	
	       X     
	X

	Antimony
	(Total)
	
	       X     
	X

	Arsenic
	(Total)
	         X    
	       X     
	X

	Barium
	(Total)
	
	       X     
	X

	Beryllium
	(Total)
	
	       X     
	X

	Cadmium
	(Total)
	
	       X     
	X

	Calcium
	(Total)
	       X      
	       X     
	X

	Chromium
	(Total)
	
	       X     
	X

	Cobalt
	(Total)
	
	X
	X

	Copper
	(Total)
	
	X
	X

	Iron
	(Total)
	       X      
	      X      
	X

	Lead
	(Total)
	
	       X     
	X

	Magnesium
	(Total)
	       X      
	       X     
	X


APPENDIX A

GROUND AND SURFACE WATER MONITORING PARAMETERS

	Common Name
	CAS RN
	Column 1
	Column 2
	Column 3

	Inorganic Parameters , Continued
	
	
	
	

	Manganese
	(Total)
	       X      
	       X     
	X

	Mercury
	(Total)
	
	               
	X

	Nickel
	(Total)
	
	      X      
	X

	Potassium
	(Total)
	       X      
	      X      
	X

	Selenium
	(Total)
	
	        X    
	X

	Silver
	(Total)
	
	X
	X

	Sodium
	(Total)
	        X    
	        X    
	X

	Thallium
	(Total)
	
	X
	X

	Tin
	(Total)
	
	
	X

	Vanadium
	(Total)
	
	X
	X

	Zinc
	(Total)
	
	X
	X

	
	
	
	
	

	Organic Parameters
	
	
	
	

	VOCs (5)
	
	
	X
	X

	ABNs (6)
	
	
	
	X

	
	
	
	
	

	Pesticides
	
	
	
	

	Endrin
	72-20-8
	
	
	X

	gamma-BHC; Lindane
	58-89-9
	
	
	X

	Methoxychlor
	72-43-5
	
	
	X

	2,4-D; 2,4-Dichlorophenoxyacetic Acid
	72-43-5
	
	
	X

	2,4,5-T; 2,4,5-Trichlorophenoxyacetic Acid
	93-76-5
	
	
	X

	2,4,5-TP; Silvex
	93-72-1
	
	
	X


NOTES:

1.
Common names are those widely used in government regulations, scientific publications, and commerce; synonyms exist for many chemicals.

2.
Chemical Abstracts Service registry number ("CAS RN").  Where "Total" is entered, all species in the sample which contains this species are included.

3.
Those parameters marked with an "X" are to be monitored at solid waste facilities other than wood waste or construction/demolition debris landfills.  Those parameters marked with a "" are to be monitored at landfills for the disposal of wood waste or construction/demolition debris.

4.
Any unusual conditions (colors, odors, surface sheens, etc.) noticed during purging or sampling must be reported.

5.
VOCs are the 47 organic constituents listed 40 CFR Part 258 Appendix I
 as amended up to July 1, 2014.
6.
ABNs are the organic constituents listed in CFR Part 258 Appendix II
 as amended up to July 1, 2014 less the VOCs and Pesticides of these regulations.

APPENDIX B:  WATER SUPPLY WELL DESCRIPTION

WATER SUPPLY WELL DESCRIPTION FOR 












DATE: __________________________

1.
Resident/Lessee/Property Owner


Name:________________________Name:_____________________________


Address:______________________Address:____________________________


  ______________________  ____________________________


  ______________________  ____________________________


Telephone:________________        Telephone:_________________________ 

2.
Water used by (please check all that apply):


____ Private Home




____ Boarding Home


____ Several Families



____ Nursing Home


____ School





____ Bottling Plant


____ Church





____ Recreational Camp


____ Lodging Place




____ Manufacturing Facility


____ Eating Place




____ Agricultural Facility


____Other (please describe):_______________________________________

3.
Number and approximate ages of persons living in residence, or otherwise served by this water source:

__________________________________________________________________

__________________________________________________________________

4.
Public Water Supply Identification Number: ___________________________

5.
Well Location:


Is the well located on this property?  ____yes        ____no


If no, please provide the following information regarding the well location:


Name or Lot Number:_____________________________________


Property Owner: _________________________________________


Address:_______________________________________________


  _______________________________________________


  _______________________________________________


Telephone:______________________________________________

WATER SUPPLY WELL DESCRIPTION FOR __________________________

6.
Description of Well:


A.
Date installed: ______________________________________


B.
Who installed the well?  Provide address if possible.



_____ contractor_____ owner/occupant



____  other (describe)_________________________________


Name:____________________________________


Address:__________________________________


____________________________________


____________________________________


C.
Type of well:



____dug____drilled____well point



____spring____lake/pond



____other (describe):_______________________________________


D.
Depth of well: _______________________________________________


E.
Depth to bedrock or ledge (or length of casing):____________________


F.
Static water level:________________________


G.
Yield (in gallons/minute): __________________


H.
Lining:



____concrete____steel casing____clay tile



____other (describe):________________________________________


I.
Piping:



____copper____galvanized____black plastic



____lead____PVC



____other (describe):______________________________________


J.
Covering:



____boards____concrete____wellhouse



____other (describe):_______________________________________


K.
Is the top of the well above ground?  ____no____ yes


L.
Is the water being treated?____no____yes



If yes, how is it being treated:



____chlorinator____softener____pH control



____carbon____iron removal____sediment



____UV____iodinator



____other (describe):_______________________________________

WATER SUPPLY WELL DESCRIPTION FOR ___________________________

7.
Water usage (check all that apply):



____drinking____cooking____bathing



____watering vegetable garden____swimming pool



____watering flower garden____watering livestock



____other (describe):________________________________________

8.
Well distance from potential pollution sources:


A.
cesspool ______ feet


B.
septic tank ______ feet


C.
leachfield ______feet


D.
underground tank ______ feet


E.
highway/road ______ feet


F.
garden/cropland ______ feet


G.
barnyard/pasture ______ feet


H.
cemetery ______ feet


I.
landfill ______ feet


J.
lagoon ______ feet


K.
waste pile ______ feet


L.
manufacturing facility ______ feet


M.
other ______ feet (describe:________________________________)

9.
Type of sewage treatment:



____septic tank and leachfield____cesspool_____municipal



____other (describe): _____________________________________________

10.
Is the soil:



____  sand and gravel_____  clay_____  till____  ledge



____  unknown____  other (describe): ____________________________

11.
Does your water have any of the following?



Odor:____ yes____ no



Taste:____ yes____ no



Cloudy:____ yes____ no



Sediment:____ yes____ no



Color:____ yes____ no



Stains clothes or plumbing fixtures:____ yes____ no

12.
If problems with water quality are indicated, please describe: 






















































13.
Was the water quality test requested by the resident?  If yes, please state the reason for the request.

14.
Additional comments: 

******************************************************************************

DO NOT WRITE BELOW THIS LINE (FOR DEPARTMENT USE ONLY)

Project Name:_________________________ Date of sample collection:____________

ANALYSIS REPORT

Date results received:_______________________

Satisfactory:______________________________

Unsatisfactory:____________________________

Further investigation warranted? ____ yes____ no

Recommended action: _______________________________________________________________________

_______________________________________________________________________

Appendix C:  TARGET COMPOUND LIST (TCL)

	
	Target Volatile Organic Compounds
	CAS Number

	1.
	Chloromethane
	74-87-3

	2.
	Bromomethane
	74-83-9

	3.
	Vinyl Chloride
	75-01-4

	4.
	Chloroethane
	75-00-3

	5.
	Methylene Chloride
	75-09-2

	6.
	Acetone
	67-64-1

	7.
	Carbon Disulfide
	75-15-0

	8.
	1,1-Dichloroethene
	75-35-4

	9.
	1,1-Dichloroethane
	75-34-3

	10.
	1,1-Dichloroethene (total)
	540-59-0

	11.
	Chloroform
	67-66-3

	12.
	1,2-Dichloroethane
	107-06-2

	13.
	2-Butanone
	78-93-3

	14.
	1,1,1-Trichloroethane
	71-55-6

	15.
	Carbon Tetrachloride
	56-23-5

	16.
	Bromodichloromethane
	75-27-4

	17.
	1,2-Dichloropropane
	78-87-5

	18.
	cis-1,3-Dichloropropene
	10061-01-5

	19.
	Trichloroethene
	79-01-6

	20.
	Dibromochloromethane
	124-48-1

	21.
	1,1,2-Trichloroethane
	79-00-5

	22.
	Benzene
	71-43-2

	23.
	trans-1,3-Dichloropropene
	10061-02-6

	24.
	Bromoform
	75-25-2

	25.
	4-Methyl-2-pentanone
	108-10-1

	26.
	2-Hexanone
	591-78-6

	27.
	Tetrachloroethene
	127-18-4

	28.
	Toluene
	108-88-3

	29.
	1,1,2,2-Tetrachloroethane
	79-34-5

	30.
	Chlorobenzene
	108-90-7

	31.
	Ethyl Benzene
	100-41-4

	32.
	Styrene
	100-42-5

	33.
	Xylenes (Total)
	1330-20-7
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	Target Semi-volatile Compounds
	CAS Number

	34.
	Phenol
	108-95-2

	35.
	bis(2-Chloroethyl) ether
	111-44-4

	36.
	2-Chlorophenol
	95-57-8

	37.
	1,3-Dichlorobenzene
	541-73-1

	38.
	1,4-Dichlorobenzene
	106-46-7

	39.
	1,2-Dichlorobenzene
	95-50-1

	40.
	2-Methylphenol
	95-48-7

	41.
	2,2'-oxybis (1-Chloropropane)#
	108-60-1

	42.
	4-Methylphenol
	106-44-5

	43.
	N-Nitroso-di-n-dipropylamine
	621-64-7

	44.
	Hexachloroethane
	67-72-1

	45.
	Nitrobenzene
	98-95-3

	46.
	Isophorone
	78-59-1

	47.
	2-Nitrophenol
	88-75-5

	48.
	2,4-Dimethylphenol
	105-67-9

	49.
	bis(2-Chloroethoxy) methane
	111-91-1

	50.
	2,4-Dichlorophenol
	120-83-2

	51.
	1,2,4-Trichlorobenzene
	120-82-1

	52.
	Napthalene
	91-20-3

	53.
	4-Chloroaniline
	106-47-8

	54.
	Hexachlorobutadiene
	87-68-3

	55.
	4-Chloro-3-methylphenol
	59-50-7

	56.
	2-Methylnaphthalene
	91-57-6

	57.
	Hexachlorocyclopentadiene
	77-47-4

	58.
	2,4,6-Trichlorophenol
	88-06-2

	59.
	2,4,5-Trichlorophenol
	95-95-4

	60.
	2-Chloronaphthalene
	91-58-7

	61.
	2-Nitroaniline
	88-74-4

	62.
	Dimethylphthalate
	131-11-3

	63.
	Acenaphthylene
	208-96-8

	64.
	2,6-Dinitrotoluene
	606-20-2

	65.
	3-Nitroaniline
	99-09-2

	66.
	Acenaphthene
	83-32-9

	67.
	2,4-Dinitrophenol
	51-28-5

	68.
	4-Nitrophenol
	100-02-7

	69.
	Dibenzofuran
	132-64-9

	70.
	2,4-Dinitrotoluene
	121-14-2

	71.
	Diethylphthalate
	84-66-2

	72.
	4-Chlorophenyl-phenyl ether
	7005-72-3
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	Target Semi-volatile Compounds (continued)
	CAS Number

	73.
	Fluorene
	86-73-7

	74.
	4-Nitroaniline
	100-01-6

	75.
	4,6-Dinitro-2-methylphenol
	534-52-1

	76.
	N-nitrosodiphenylamine
	86-30-6

	77.
	4-Bromophenyl-phenylether
	101-55-3

	78.
	Hexachlorobenzene
	118-74-1

	79.
	Pentachlorphenol
	87-86-5

	80.
	Phenanthrene
	85-01-8

	81.
	Anthracene
	120-12-7

	82.
	Carbazole
	86-74-8

	83.
	Di-n-butylphthalate
	84-74-2

	84.
	Fluoranthene
	206-44-0

	85.
	Pyrene
	129-00-0

	86.
	Butylbenzylphthalate
	85-68-7

	87.
	3,3'-Dichlorobenzidine
	91-94-1

	88.
	Benzo(a)anthracene
	56-55-3

	89.
	Chrysene
	218-01-9

	90.
	bis(2-Ethylhexyl)phthalate
	117-81-7

	91.
	Di-n-ocytylphthalate
	117-84-0

	92.
	Benzo(b)fluoranthene
	205-99-2

	93.
	Benzo(k)fluoranthene
	207-08-9

	94.
	Benzo(a)pyrene
	50-32-8

	95.
	Indeno(1,2,3-cd)pyrene
	193-39-5

	96.
	Dibenz(a,h)anthracene
	53-70-3

	97.
	Benzo(g,h,i)perylene
	191-24-2
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	Target Pesticides
	CAS Number

	98.
	alpha-BHC
	319-84-6

	99.
	beta-BHC
	319-85-7

	100.
	delta-BHC
	319-86-8

	101.
	gamma-BHC (Lindane)
	58-89-9

	102.
	Heptachlor
	76-44-8

	103.
	Aldrin
	309-00-2

	104.
	Heptachlor epoxide
	1024-57-3

	105.
	Endosulfan I
	959-98-8

	106.
	Dieldrin
	60-57-1

	107.
	4,4'-DDE
	72-55-9

	108.
	Endrin
	72-20-8

	109.
	Endosulfan II
	33213-65-9

	110.
	4,4'-DDD
	72-54-8

	111.
	Endosulfan sulfate
	1031-07-8

	112.
	4,4'-DDT
	50-29-3

	113.
	Methoxychlor
	72-43-5

	114.
	Endrin ketone
	53494-70-5

	115.
	Endrin aldehyde
	7421-36-3

	116.
	alpha-Chlordane
	5103-71-9

	117.
	gamma-Chlordane
	5103-74-2

	118
	Toxaphene
	8001-35-2


	
	Target PCBs
	CAS Number

	119.
	Aroclor-1016
	12674-11-2

	120.
	Aroclor-1221
	11104-28-2

	121.
	Aroclor-1232
	11141-16-5

	122.
	Aroclor-1242
	53469-21-9

	123.
	Aroclor-1248
	12672-29-6

	124.
	Aroclor-1254
	11097-69-1

	125.
	Aroclor-1260
	11096-82-5



Appendix D
Non-Hazardous Waste Determination

Test Methods for Evaluating Solid Wastes, USEPA, SW-846, 3rd Edition, 2013 ("SW-846") includes the laboratory procedures for performing Method 1311, the Toxicity Characteristic Leaching Procedure (TCLP) on a waste to determine if it contains hazardous levels of any leachable TCLP constituents.  Section 1.2 of Method 1311states:

If a total analysis of the waste demonstrates that individual analytes are not present in the waste, or that they are present but at such low concentrations that the appropriate regulatory levels could not possibly be exceeded, the TCLP need not be run.

This provision allows flexibility in choosing the appropriate analysis for determining whether a waste is or may be hazardous by reason of the Toxicity Characteristic.  If certain conditions are met, it may be possible to show by analysis for total parameters that a waste is not hazardous by characteristic without performing the TCLP analysis.  This is done by determining the percent wet solids (per EPA SW-846, Method 1311, sSection 7.1), calculating the "dilution" factor (DF), and dividing the total results for each constituent by the DF.  If any totalDF is less than the TCLP regulatory limit for that constituent, then the waste is not TC-hazardous, and TCLP analysis is not needed.  If totalDF is equal to or greater than the TCLP regulatory limit for any constituent, then the waste may be, but is not necessarily, a hazardous waste.  In this case, full TCLP testing for the constituent(s) in question is required to make that determination.

TCLP analysis is done by extracting the waste with a mild aqueous acid.  The fraction of the waste recovered as solid upon filtration of a sample of the waste (i.e. % wet solids - see SW-846, Method 1311, sSection 7.1) determines the volume of extractant to be used (see SW-846, sections 7.2 and 7.3).  To the extent that filterable liquid is present in the waste, the extractant volume to be used is lessened.  

Each unit (e.g. gram) of non-liquid waste requires the addition of twenty times its mass of extractant.  Thus each gram of liquid filterable from the waste (and eventually added back to the final extract) lessens the volume of the extract by approximately nineteen grams (20 grams-1 gram=19 grams).  As a result, the final volume in which all the extractable constituents are dissolved varies with the liquid content of the waste, and the "dilution" of the constituents from the waste varies.  At one extreme, in the case of a waste with no filterable liquid, the mass of final extract is twenty times the mass of the original sample, resulting in a twenty-fold "dilution".  At the other extreme, when the entire sample is a filterable liquid, the dilution factor is one-fold; the "extract" (the liquid) is not diluted.  Such a dilution factor may be applied to the results of a totals analysis to estimate the maximum possible TCLP extract constituent concentrations for that specific waste.  For this purpose, the percent filterable solids in a separate sample must be determined, and the appropriate dilution factor then determined.  The TCLP Method 1311 should be consulted for details.
APPENDIX E
This appendix lists each of the federal rules incorporated by reference in this chapter and denotes each by an endnote.

� 40 CFR 258.53(h) 


(h) Any statistical method chosen under §258.53(g) shall comply with the following performance standards, as appropriate:


(1) The statistical method used to evaluate ground-water monitoring data shall be appropriate for the distribution of chemical parameters or hazardous constituents. If the distribution of the chemical parameters or hazardous constituents is shown by the owner or operator to be inappropriate for a normal theory test, then the data should be transformed or a distribution-free theory test should be used. If the distributions for the constituents differ, more than one statistical method may be needed.


(2) If an individual well comparison procedure is used to compare an individual compliance well constituent concentration with background constituent concentrations or a ground-water protection standard, the test shall be done at a Type I error level no less than 0.01 for each testing period. If a multiple comparisons procedure is used, the Type I experiment wise error rate for each testing period shall be no less than 0.05; however, the Type I error of no less than 0.01 for individual well comparisons must be maintained. This performance standard does not apply to tolerance intervals, prediction intervals, or control charts.


(3) If a control chart approach is used to evaluate ground-water monitoring data, the specific type of control chart and its associated parameter values shall be protective of human health and the environment. The parameters shall be determined after considering the number of samples in the background data base, the data distribution, and the range of the concentration values for each constituent of concern.


(4) If a tolerance interval or a predictional interval is used to evaluate ground-water monitoring data, the levels of confidence and, for tolerance intervals, the percentage of the population that the interval must contain, shall be protective of human health and the environment. These parameters shall be determined after considering the number of samples in the background data base, the data distribution, and the range of the concentration values for each constituent of concern.


(5) The statistical method shall account for data below the limit of detection with one or more statistical procedures that are protective of human health and the environment. Any practical quantitation limit (pql) that is used in the statistical method shall be the lowest concentration level that can be reliably achieved within specified limits of precision and accuracy during routine laboratory operating conditions that are available to the facility.


(6) If necessary, the statistical method shall include procedures to control or correct for seasonal and spatial variability as well as temporal correlation in the data.


(i) The owner or operator must determine whether or not there is a statistically significant increase over background values for each parameter or constituent required in the particular ground-water monitoring program that applies to the MSWLF unit, as determined under §§258.54(a) or 258.55(a) of this part.


(1) In determining whether a statistically significant increase has occurred, the owner or operator must compare the ground-water quality of each parameter or constituent at each monitoring well designated pursuant to §258.51(a)(2) to the background value of that constituent, according to the statistical procedures and performance standards specified under paragraphs (g) and (h) of this section.


(2) Within a reasonable period of time after completing sampling and analysis, the owner or operator must determine whether there has been a statistically significant increase over background at each monitoring well.





� 40 CFR 261





The full text of the rule can be found at � HYPERLINK "http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR" �http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR� by selecting the appropriate year then the appropriate section.








� 40 CFR 280





The full text of the rule can be found at � HYPERLINK "http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR" �http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR� by selecting the appropriate year then the appropriate section.








� 40 CFR 403


� HYPERLINK "http://www.ecfr.gov/cgi-bin/text-idx?SID=a195d756784297ee3e4dc725bc74c57a&node=40:29.0.1.1.4&rgn=div5" ��


The full text of the rule can be found at � HYPERLINK "http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR" �http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR� by selecting the appropriate year then the appropriate section.
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Appendix I to Part 258—Constituents for Detection Monitoring


Common name1�
CAS RN2�
�
Inorganic Constituents:�
�
�
(1) Antimony�
(Total)�
�
(2) Arsenic�
(Total)�
�
(3) Barium�
(Total)�
�
(4) Beryllium�
(Total)�
�
(5) Cadmium�
(Total)�
�
(6) Chromium�
(Total)�
�
(7) Cobalt�
(Total)�
�
(8) Copper�
(Total)�
�
(9) Lead�
(Total)�
�
(10) Nickel�
(Total)�
�
(11) Selenium�
(Total)�
�
(12) Silver�
(Total)�
�
(13) Thallium�
(Total)�
�
(14) Vanadium�
(Total)�
�
(15) Zinc�
(Total)�
�
Organic Constituents:�
�
�
(16) Acetone�
67-64-1�
�
(17) Acrylonitrile�
107-13-1�
�
(18) Benzene�
71-43-2�
�
(19) Bromochloromethane�
74-97-5�
�
(20) Bromodichloromethane�
75-27-4�
�
(21) Bromoform; Tribromomethane�
75-25-2�
�
(22) Carbon disulfide�
75-15-0�
�
(23) Carbon tetrachloride�
56-23-5�
�
(24) Chlorobenzene�
108-90-7�
�
(25) Chloroethane; Ethyl chloride�
75-00-3�
�
(26) Chloroform; Trichloromethane�
67-66-3�
�
(27) Dibromochloromethane; Chlorodibromomethane�
124-48-1�
�
(28) 1,2-Dibromo-3-chloropropane; DBCP�
96-12-8�
�
(29) 1,2-Dibromoethane; Ethylene dibromide; EDB�
106-93-4�
�
(30) o-Dichlorobenzene; 1,2-Dichlorobenzene�
95-50-1�
�
(31) p-Dichlorobenzene; 1,4-Dichlorobenzene�
106-46-7�
�
(32) trans-1, 4-Dichloro-2-butene�
110-57-6�
�
(33) 1,1-Dichlorethane; Ethylidene chloride�
75-34-3�
�
(34) 1,2-Dichlorethane; Ethylene dichloride�
107-06-2�
�
(35) 1,1-Dichloroethylene; 1,1-Dichloroethene; Vinylidene chloride�
75-35-4�
�
(36) cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene�
156-59-2�
�
(37) trans-1, 2-Dichloroethylene; trans-1,2-Dichloroethene�
156-60-5�
�
(38) 1,2-Dichloropropane; Propylene dichloride�
78-87-5�
�
(39) cis-1,3-Dichloropropene�
10061-01-5�
�
(40) trans-1,3-Dichloropropene�
10061-02-6�
�
(41) Ethylbenzene�
100-41-4�
�
(42) 2-Hexanone; Methyl butyl ketone�
591-78-6�
�
(43) Methyl bromide; Bromomethane�
74-83-9�
�
(44) Methyl chloride; Chloromethane�
74-87-3�
�
(45) Methylene bromide; Dibromomethane�
74-95-3�
�
(46) Methylene chloride; Dichloromethane�
75-09-2�
�
(47) Methyl ethyl ketone; MEK; 2-Butanone�
78-93-3�
�
(48) Methyl iodide; Idomethane�
74-88-4�
�
(49) 4-Methyl-2-pentanone; Methyl isobutyl ketone�
108-10-1�
�
(50) Styrene�
100-42-5�
�
(51) 1,1,1,2-Tetrachloroethane�
630-20-6�
�
(52) 1,1,2,2-Tetrachloroethane�
79-34-5�
�
(53) Tetrachloroethylene; Tetrachloroethene; Perchloroethylene�
127-18-4�
�
(54) Toluene�
108-88-3�
�
(55) 1,1,1-Trichloroethane; Methylchloroform�
71-55-6�
�
(56) 1,1,2-Trichloroethane�
79-00-5�
�
(57) Trichloroethylene; Trichloroethene�
79-01-6�
�
(58) Trichlorofluoromethane; CFC-11�
75-69-4�
�
(59) 1,2,3-Trichloropropane�
96-18-4�
�
(60) Vinyl acetate�
108-05-4�
�
(61) Vinyl chloride�
75-01-4�
�
(62) Xylenes�
1330-20-7�
�
1Common names are those widely used in government regulations, scientific publications, and commerce; synonyms exist for many chemicals.


2Chemical Abstract Service registry number. Where “Total” is entered, all species in the ground water that contain this element are included.
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Appendix II to Part 258—List of Hazardous Inorganic and Organic Constituents


Common name1�
CAS RN2�
Chemical abstracts service index name3�
�
Acenaphthene�
83-32-9�
Acenaphthylene, 1,2-dihydro-�
�
Acenaphthylene�
208-96-8�
Acenaphthylene�
�
Acetone�
67-64-1�
2-Propanone�
�
Acetonitrile; Methyl cyanide�
75-05-8�
Acetonitrile�
�
Acetophenone�
98-86-2�
Ethanone, 1-phenyl-�
�
2-Acetylaminofluorene; 2-AAF�
53-96-3�
Acetamide, N-9H-fluoren-2-yl-�
�
Acrolein�
107-02-8�
2-Propenal�
�
Acrylonitrile�
107-13-1�
2-Propenenitrile�
�
Aldrin�
309-00-2�
1,4:5,8-Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-(1,4,4a,5,8,8a)-�
�
Allyl chloride�
107-05-1�
1-Propene, 3-chloro-�
�
4-Aminobiphenyl�
92-67-1�
[1,1′-Biphenyl]-4-amine�
�
Anthracene�
120-12-7�
Anthracene�
�
Antimony�
(Total)�
Antimony�
�
Arsenic�
(Total)�
Arsenic�
�
Barium�
(Total)�
Barium�
�
Benzene�
71-43-2�
Benzene�
�
Benzo[a]anthracene; Benzanthracene�
56-55-3�
Benz[a]anthracene�
�
Benzo[b]fluoranthene�
205-99-2�
Benz[e]acephenanthrylene�
�
Benzo[k]fluoranthene�
207-08-9�
Benzo[k]fluoranthene�
�
Benzo[ghi]perylene�
191-24-2�
Benzo[ghi]perylene�
�
Benzo[a]pyrene�
50-32-8�
Benzo[a]pyrene�
�
Benzyl alcohol�
100-51-6�
Benzenemethanol�
�
Beryllium�
(Total)�
Beryllium�
�
alpha-BHC�
319-84-6�
Cyclohexane, 1,2,3,4,5,6-hexachloro-,(1α,2α,3β,4α,5β,6β)-�
�
beta-BHC�
319-85-7�
Cyclohexane, 1,2,3,4,5,6-hexachloro-,(1α,2β,3α,4β,5α,6β)-�
�
delta-BHC�
319-86-8�
Cyclohexane, 1,2,3,4,5,6-hexachloro-,(1α,2α,3α,4β,5α,6β)-�
�
gamma-BHC; Lindane�
58-89-9�
Cyclohexane, 1,2,3,4,5,6- hexachloro-,(1α,2α, 3β, 4α,5α,6β)-�
�
Bis(2-chloroethoxy)methane�
111-91-1�
Ethane, 1,1′-[methylenebis (oxy)]bis [2-chloro-�
�
Bis(2-chloroethyl)ether; Dichloroethyl ether�
111-44-4�
Ethane, 1,1′-oxybis[2-chloro-�
�
Bis(2-chloro-1-methylethyl) ether; 2,2′-Dichlorodiisopropyl ether; DCIP, See footnote 4�
108-60-1�
Propane, 2,2′-oxybis[1-chloro-�
�
Bis(2-ethylhexyl) phthalate�
117-81-7�
1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl)ester�
�
Bromochloromethane; Chlorobromethane�
74-97-5�
Methane, bromochloro-�
�
Bromodichloromethane; Dibromochloromethane�
75-27-4�
Methane, bromodichloro-�
�
Bromoform; Tribromomethane�
75-25-2�
Methane, tribromo-�
�
4-Bromophenyl phenyl ether�
101-55-3�
Benzene, 1-bromo-4-phenoxy-�
�
Butyl benzyl phthalate; Benzyl butyl phthalate�
85-68-7�
1,2-Benzenedicarboxylic acid, butyl phenylmethyl ester�
�
Cadmium�
(Total)�
Cadmium�
�
Carbon disulfide�
75-15-0�
Carbon disulfide�
�
Carbon tetrachloride�
56-23-5�
Methane, tetrachloro-�
�
Chlordane�
See footnote 5�
4,7-Methano-1H-indene, 1,2,4,5,6,7,8,8-octachloro-2,3,3a,4,7,7a-hexahydro-�
�
p-Chloroaniline�
106-47-8�
Benzenamine, 4-chloro-�
�
Chlorobenzene�
108-90-7�
Benzene, chloro-�
�
Chlorobenzilate�
510-15-6�
Benzeneacetic acid, 4-chloro-�-(4-chlorophenyl)-�-hydroxy-, ethyl ester.�
�
p-Chloro-m-cresol; 4-Chloro-3-methylphenol�
59-50-7�
Phenol, 4-chloro-3-methyl-�
�
Chloroethane; Ethyl chloride�
75-00-3�
Ethane, chloro-�
�
Chloroform; Trichloromethane�
67-66-3�
Methane, trichloro-�
�
2-Chloronaphthalene�
91-58-7�
Naphthalene, 2-chloro-�
�
2-Chlorophenol�
95-57-8�
Phenol, 2-chloro-�
�
4-Chlorophenyl phenyl ether�
7005-72-3�
Benzene, 1-chloro-4-phenoxy-�
�
Chloroprene�
126-99-8�
1,3-Butadiene, 2-chloro-�
�
Chromium�
(Total)�
Chromium�
�
Chrysene�
218-01-9�
Chrysene�
�
Cobalt�
(Total)�
Cobalt�
�
Copper�
(Total)�
Copper�
�
m-Cresol; 3-Methylphenol�
108-39-4�
Phenol, 3-methyl-�
�
o-Cresol; 2-Methylphenol�
95-48-7�
Phenol, 2-methyl-�
�
p-Cresol; 4-Methylphenol�
106-44-5�
Phenol, 4-methyl-�
�
Cyanide�
57-12-5�
Cyanide�
�
2,4-D; 2,4-Dichlorophenoxyacetic acid�
94-75-7�
Acetic acid, (2,4-dichlorophenoxy)-�
�
4,4′-DDD�
72-54-8�
Benzene 1,1′-(2,2-dichloroethylidene) bis[4-chloro-�
�
4,4′-DDE�
72-55-9�
Benzene, 1,1′-(dichloroethenylidene) bis[4-chloro-�
�
4,4′-DDT�
50-29-3�
Benzene, 1,1′-(2,2,2-trichloroethylidene) bis[4-chloro-�
�
Diallate�
2303-16-4�
Carbamothioic acid, bis(1-methylethyl)-, S- (2,3-dichloro-2-propenyl) ester.�
�
Dibenz[a,h]anthracene�
53-70-3�
Dibenz[a,h]anthracene�
�
Dibenzofuran�
132-64-9�
Dibenzofuran�
�
Dibromochloromethane; Chlorodibromomethane�
124-48-1�
Methane, dibromochloro-�
�
1,2-Dibromo-3-chloropropane; DBCP�
96-12-8�
Propane, 1,2-dibromo-3-chloro-�
�
1,2-Dibromoethane; Ethylene dibromide; EDB�
106-93-4�
Ethane, 1,2-dibromo-�
�
Di-n-butyl phthalate�
84-74-2�
1,2-Benzenedicarboxylic acid, dibutyl ester�
�
o-Dichlorobenzene; 1,2-Dichlorobenzene�
95-50-1�
Benzene, 1,2-dichloro-�
�
m-Dichlorobenzene; 1,3-Dichlorobenzene�
541-73-1�
Benzene, 1,3-dichloro-�
�
p-Dichlorobenzene; 1,4-Dichlorobenzene�
106-46-7�
Benzene, 1,4-dichloro-�
�
3,3′-Dichlorobenzidine�
91-94-1�
[1,1′-Biphenyl]-4,4′-diamine, 3,3′-dichloro-�
�
trans-1,4-Dichloro-2-butene�
110-57-6�
2-Butene, 1,4-dichloro-, (E)-�
�
Dichlorodifluoromethane; CFC 12�
75-71-8�
Methane, dichlorodifluoro-�
�
1,1-Dichloroethane; Ethyldidene chloride�
75-34-3�
Ethane, 1,1-dichloro-�
�
1,2-Dichloroethane; Ethylene dichloride�
107-06-2�
Ethane, 1,2-dichloro-�
�
1,1-Dichloroethylene; 1,1-Dichloroethene;�
75-35-4�
Ethene, 1,1-dichloro-�
�
Vinylidene chloride cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene�
156-59-2�
Ethene, 1,2-dichloro-(Z)-�
�
trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene�
156-60-5�
Ethene, 1,2-dichloro-, (E)-�
�
2,4-Dichlorophenol�
120-83-2�
Phenol, 2,4-dichloro-�
�
2,6-Dichlorophenol�
87-65-0�
Phenol, 2,6-dichloro-�
�
1,2-Dichloropropane�
78-87-5�
Propane, 1,2-dichloro-�
�
1,3-Dichloropropane; Trimethylene dichloride�
142-28-9�
Propane, 1,3-dichloro-�
�
2,2-Dichloropropane; Isopropylidene chloride�
594-20-7�
Propane, 2,2-dichloro-�
�
1,1-Dichloropropene�
563-58-6�
1-Propene, 1,1-dichloro-�
�
cis-1,3-Dichloropropene�
10061-01-5�
1-Propene, 1,3-dichloro-, (Z)-�
�
trans-1,3-Dichloropropene�
10061-02-6�
1-Propene, 1,3-dichloro-, (E)-�
�
Dieldrin�
60-57-1�
2,7:3,6-Dimethanonaphth [2,3-b]oxirene, 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-, (1aα,2β,2aα,3β,6β,6aα,7β,7aα)-�
�
Diethyl phthalate�
84-66-2�
1,2-Benzenedicarboxylic acid, diethyl ester�
�
O,O-Diethyl O-2-pyrazinyl phosphorothioate; Thionazin�
297-97-2�
Phosphorothioic acid, O,O-diethyl O-pyrazinyl ester.�
�
Dimethoate�
60-51-5�
Phosphorodithioic acid, O,O-dimethyl S-[2-(methylamino)-2-oxoethyl] ester�
�
p-(Dimethylamino)azobenzene�
60-11-7�
Benzenamine, N,N-dimethyl-4-(phenylazo)-�
�
7,12-Dimethylbenz[a]anthracene�
57-97-6�
Benz[a]anthracene, 7,12-dimethyl-�
�
3,3′-Dimethylbenzidine�
119-93-7�
[1,1′-Biphenyl]-4,4′-diamine, 3,3′-dimethyl-�
�
alpha, alpha-Dimethylphenethylamine�
122-09-8�
Benzeneethanamine, α,α-dimethyl-�
�
2,4-Dimethylphenol; m-Xylenol�
105-67-9�
Phenol, 2,4-dimethyl-�
�
Dimethyl phthalate�
131-11-3�
1,2-Benzenedicarboxylic acid, dimethyl ester�
�
m-Dinitrobenzene�
99-65-0�
Benzene, 1,3-dinitro-�
�
4,6-Dinitro-o-cresol; 4,6-Dinitro-2-methylphenol�
534-52-1�
Phenol, 2-methyl-4,6-dinitro-�
�
2,4-Dinitrophenol�
51-28-5�
Phenol, 2,4-dinitro-�
�
2,4-Dinitrotoluene�
121-14-2�
Benzene, 1-methyl-2,4-dinitro-�
�
2,6-Dinitrotoluene�
606-20-2�
Benzene, 2-methyl-1,3-dinitro-�
�
Dinoseb; DNBP; 2-sec-Butyl-4,6-dinitrophenol�
88-85-7�
Phenol, 2-(1-methylpropyl)-4,6-dinitro-�
�
Di-n-octyl phthalate�
117-84-0�
1,2-Benzenedicarboxylic acid, dioctyl ester�
�
Diphenylamine�
122-39-4�
Benzenamine, N-phenyl-�
�
Disulfoton�
298-04-4�
Phosphorodithioic acid, O,O-diethyl S-[2- (ethylthio)ethyl] ester�
�
Endosulfan I�
959-98-8�
6,9-Methano-2,4,3-benzodiox-athiepin, 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-, 3-oxide,�
�
Endosulfan II�
33213-65-9�
6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-hexachloro- 1,5,5a,6,9,9a-hexahydro-, 3-oxide, (3α,5aα,6β,9β, 9aα)-�
�
Endosulfan sulfate�
1031-07-8�
6,9-Methano-2,4,3-benzodioxathiepin, 6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-, 3,3-dioxide�
�
Endrin�
72-20-8�
2,7:3,6-Dimethanonaphth[2,3-b]oxirene, 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-, (1aα, 2β,2aβ, 3α,6α,6aβ,7β,7aα)-�
�
Endrin aldehyde�
7421-93-4�
1,2,4-Methenocyclo-penta[cd]pentalene-5-carboxaldehyde,2,2a,3,3,4,7-hexachlorodecahydro- (1α,2β,2aβ,4β,4aβ,5β,6aβ,6bβ,7R*)-�
�
Ethylbenzene�
100-41-4�
Benzene, ethyl-�
�
Ethyl methacrylate�
97-63-2�
2-Propenoic acid, 2-methyl-, ethyl ester�
�
Ethyl methanesulfonate�
62-50-0�
Methanesulfonic acid, ethyl ester�
�
Famphur�
52-85-7�
Phosphorothioic acid, O-[4-[(dimethylamino)sulfonyl]phenyl]-O,O-dimethyl ester�
�
Fluoranthene�
206-44-0�
Fluoranthene�
�
Fluorene�
86-73-7�
9H-Fluorene�
�
Heptachlor�
76-44-8�
4,7-Methano-1H-indene,1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-�
�
Heptachlor epoxide�
1024-57-3�
2,5-Methano-2H-indeno[1,2-b]oxirene,�2,3,4,5,6,7,7-heptachloro-1a,1b,5,5a,6,6a,-hexahydro-,(1aα,1bβ,2α,5α,5aβ,6β,6aα)�
�
Hexachlorobenzene�
118-74-1�
Benzene, hexachloro-�
�
Hexachlorobutadiene�
87-68-3�
1,3-Butadiene, 1,1,2,3,4,4-hexachloro-�
�
Hexachlorocyclopentadiene�
77-47-4�
1,3-Cyclopentadiene, 1,2,3,4,5,5-hexachloro-�
�
Hexachloroethane�
67-72-1�
Ethane, hexachloro-�
�
Hexachloropropene�
1888-71-7�
1-Propene, 1,1,2,3,3,3-hexachloro-�
�
2-Hexanone; Methyl butyl ketone�
591-78-6�
2-Hexanone�
�
Indeno(1,2,3-cd)pyrene�
193-39-5�
Indeno[1,2,3-cd]pyrene�
�
Isobutyl alcohol�
78-83-1�
1-Propanol, 2-methyl-�
�
Isodrin�
465-73-6�
1,4,5,8-Dimethanonaphthalene,1,2,3,4,1 0,10-hexachloro-1,4,4a,5,8,8a hexahydro-(1α, 4α, 4aβ,5β,8β,8aβ)-�
�
Isophorone�
78-59-1�
2-Cyclohexen-1-one, 3,5,5-trimethyl-�
�
Isosafrole�
120-58-1�
1,3-Benzodioxole, 5-(1-propenyl)-�
�
Kepone�
143-50-0�
1,3,4-Metheno-2H-cyclobuta-[cd]pentalen-2-one, 1,1a,3,3a,4,5,5,5a,5b,6-decachlorooctahydro-�
�
Lead�
(Total)�
Lead�
�
Mercury�
(Total)�
Mercury�
�
Methacrylonitrile�
126-98-7�
2-Propenenitrile, 2-methyl-�
�
Methapyrilene�
91-80-5�
1,2,Ethanediamine, N,N-dimethyl-N′-2-pyridinyl-N′-(2-thienylmethyl)-�
�
Methoxychlor�
72-43-5�
Benzene, 1,1′-(2,2,2,trichloroethylidene)bis [4-methoxy-�
�
Methyl bromide; Bromomethane�
74-83-9�
Methane, bromo-�
�
Methyl chloride; Chloromethane�
74-87-3�
Methane, chloro-�
�
3-Methylcholanthrene�
56-49-5�
Benz[j]aceanthrylene, 1,2-dihydro-3-methyl-�
�
Methyl ethyl ketone; MEK; 2-Butanone�
78-93-3�
2-Butanone�
�
Methyl iodide; Iodomethane�
74-88-4�
Methane, iodo-�
�
Methyl methacrylate�
80-62-6�
2-Propenoic acid, 2-methyl-, methyl ester�
�
Methyl methanesulfonate�
66-27-3�
Methanesulfonic acid, methyl ester�
�
2-Methylnaphthalene�
91-57-6�
Naphthalene, 2-methyl-�
�
Methyl parathion; Parathion methyl�
298-00-0�
Phosphorothioic acid, O,O-dimethyl�
�
4-Methyl-2-pentanone; Methyl isobutyl ketone�
108-10-1�
2-Pentanone, 4-methyl-�
�
Methylene bromide; Dibromomethane�
74-95-3�
Methane, dibromo-�
�
Methylene chloride; Dichloromethane�
75-09-2�
Methane, dichloro-�
�
Naphthalene�
91-20-3�
Naphthalene�
�
1,4-Naphthoquinone�
130-15-4�
1,4-Naphthalenedione�
�
1-Naphthylamine�
134-32-7�
1-Naphthalenamine�
�
2-Naphthylamine�
91-59-8�
2-Naphthalenamine�
�
Nickel�
(Total)�
Nickel�
�
o-Nitroaniline; 2-Nitroaniline�
88-74-4�
Benzenamine, 2-nitro-�
�
m-Nitroaniline; 3-Nitroaniline�
99-09-2�
Benzenamine, 3-nitro-�
�
p-Nitroaniline; 4-Nitroaniline�
100-01-6�
Benzenamine, 4-nitro-�
�
Nitrobenzene�
98-95-3�
Benzene, nitro-�
�
o-Nitrophenol; 2-Nitrophenol�
88-75-5�
Phenol, 2-nitro-�
�
p-Nitrophenol; 4-Nitrophenol�
100-02-7�
Phenol, 4-nitro-�
�
N-Nitrosodi-n-butylamine�
924-16-3�
1-Butanamine, N-butyl-N-nitroso-�
�
N-Nitrosodiethylamine�
55-18-5�
Ethanamine, N-ethyl-N-nitroso-�
�
N-Nitrosodimethylamine�
62-75-9�
Methanamine, N-methyl-N-nitroso-�
�
N-Nitrosodiphenylamine�
86-30-6�
Benzenamine, N-nitroso-N-phenyl-�
�
N-Nitrosodipropylamine; N-Nitroso-N-dipropylamine; Di-n-propylnitrosamine�
621-64-7�
1-Propanamine, N-nitroso-N-propyl-�
�
N-Nitrosomethylethalamine�
10595-95-6�
Ethanamine, N-methyl-N-nitroso-�
�
N-Nitrosopiperidine�
100-75-4�
Piperidine, 1-nitroso-�
�
N-Nitrosopyrrolidine�
930-55-2�
Pyrrolidine, 1-nitroso-�
�
5-Nitro-o-toluidine�
99-55-8�
Benzenamine, 2-methyl-5-nitro-�
�
Parathion�
56-38-2�
Phosphorothioic acid, O,O-diethyl-O-(4-nitrophenyl) ester�
�
Pentachlorobenzene�
608-93-5�
Benzene, pentachloro-�
�
Pentachloronitrobenzene�
82-68-8�
Benzene, pentachloronitro-�
�
Pentachlorophenol�
87-86-5�
Phenol, pentachloro-�
�
Phenacetin�
62-44-2�
Acetamide, N-(4-ethoxyphenyl)�
�
Phenanthrene�
85-01-8�
Phenanthrene�
�
Phenol�
108-95-2�
Phenol�
�
p-Phenylenediamine�
106-50-3�
1,4-Benzenediamine�
�
Phorate�
298-02-2�
Phosphorodithioic acid, O,O-diethyl S- [(ethylthio)methyl] ester�
�
Polychlorinated biphenyls; PCBs�
See footnote 6�
1,1′-Biphenyl, chloro derivatives�
�
Pronamide�
23950-58-5�
Benzamide, 3,5-dichloro-N-(1,1-dimethyl-2-propynyl)-�
�
Propionitrile; Ethyl cyanide�
107-12-0�
Propanenitrile�
�
Pyrene�
129-00-0�
Pyrene�
�
Safrole�
94-59-7�
1,3-Benzodioxole, 5-(2- propenyl)-�
�
Selenium�
(Total)�
Selenium�
�
Silver�
(Total)�
Silver�
�
Silvex; 2,4,5-TP�
93-72-1�
Propanoic acid, 2-(2,4,5- trichlorophenoxy)-�
�
Styrene�
100-42-5�
Benzene, ethenyl-�
�
Sulfide�
18496-25-8�
Sulfide�
�
2,4,5-T; 2,4,5-Trichlorophenoxyacetic acid�
93-76-5�
Acetic acid, (2,4,5- trichlorophenoxy)-�
�
2,3,7,8-TCDD; 2,3,7,8-Tetrachlorodibenzo- p-dioxin�
1746-01-6�
Dibenzo[b,e][1,4]dioxin, 2,3,7,8-tetrachloro-�
�
1,2,4,5-Tetrachlorobenzene�
95-94-3�
Benzene, 1,2,4,5-tetrachloro-�
�
1,1,1,2-Tetrachloroethane�
630-20-6�
Ethane, 1,1,1,2-tetrachloro-�
�
1,1,2,2-Tetrachloroethane�
79-34-5�
Ethane, 1,1,2,2-tetrachloro-�
�
Tetrachloroethylene; Tetrachloroethene; Perchloroethylene�
127-18-4�
Ethene, tetrachloro-�
�
2,3,4,6-Tetrachlorophenol�
58-90-2�
Phenol, 2,3,4,6-tetrachloro-�
�
Thallium�
(Total)�
Thallium�
�
Tin�
(Total)�
Tin�
�
Toluene�
108-88-3�
Benzene, methyl-�
�
o-Toluidine�
95-53-4�
Benzenamine, 2-methyl-�
�
Toxaphene�
See footnote 7�
Toxaphene�
�
1,2,4-Trichlorobenzene�
120-82-1�
Benzene, 1,2,4-trichloro-�
�
1,1,1-Trichloroethane; Methylchloroform�
71-55-6�
Ethane, 1,1,1-trichloro-�
�
1,1,2-Trichloroethane�
79-00-5�
Ethane, 1,1,2-trichloro-�
�
Trichloroethylene; Trichloroethene�
79-01-6�
Ethene, trichloro-�
�
Trichlorofluoromethane; CFC-11�
75-69-4�
Methane, trichlorofluoro-�
�
2,4,5-Trichlorophenol�
95-95-4�
Phenol, 2,4,5-trichloro-�
�
2,4,6-Trichlorophenol�
88-06-2�
Phenol, 2,4,6-trichloro-�
�
1,2,3-Trichloropropane�
96-18-4�
Propane, 1,2,3-trichloro-�
�
O,O,O-Triethyl phosphorothioate�
126-68-1�
Phosphorothioic acid, O,O,O-triethyl ester�
�
sym-Trinitrobenzene�
99-35-4�
Benzene, 1,3,5-trinitro-�
�
Vanadium�
(Total)�
Vanadium�
�
Vinyl acetate�
108-05-4�
Acetic acid, ethenyl ester�
�
Vinyl chloride; Chloroethene�
75-01-4�
Ethene, chloro-�
�
Xylene (total)�
See footnote 8�
Benzene, dimethyl-�
�
Zinc�
(Total)�
Zinc�
�
1Common names are those widely used in government regulations, scientific publications, and commerce; synonyms exist for many chemicals.


2Chemical Abstracts Service registry number. Where “Total” is entered, all species in the ground water that contain this element are included.


3CAS index names are those used in the 9th Cumulative Index.


4This substance is often called bis(2-chloroisopropyl) ether, the name Chemical Abstracts Service applies to its noncommercial isomer, propane, 2,2″-oxybis[2-chloro-(CAS RN 39638-32-9).


5Chlordane: This entry includes alpha-chlordane (CAS RN 5103-71-9), beta-chlordane (CAS RN 5103-74-2), gamma-chlordane (CAS RN 5566-34-7), and constituents of chlordane (CAS RN 57-74-9 and CAS RN 12789-03-6).


6Polychlorinated biphenyls (CAS RN 1336-36-3); this category contains congener chemicals, including constituents of Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2), Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN 53469-21-9), Aroclor-1248 (CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1), and Aroclor-1260 (CAS RN 11096-82-5).


7Toxaphene: This entry includes congener chemicals contained in technical toxaphene (CAS RN 8001-35-2), i.e., chlorinated camphene.


8Xylene (total): This entry includes o-xylene (CAS RN 96-47-6), m-xylene (CAS RN 108-38-3), p-xylene (CAS RN 106-42-3), and unspecified xylenes (dimethylbenzenes) (CAS RN 1330-20-7).









