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Triassic Park- Facility Corrective Action Work Plan Checklist 

FCAWP REQUIREMENT (ATTACHMENT R) FCAWP REFERENCE 
Task I Corrective Action Data Collection Quality 2.0 
Assurance Plan 

Prepare a plan to document all monitoring procedures 
during the investigation (sampling, field measurements, 
sample analysis) 
Strategy Section 
Description of the intended uses of the data 

Description of the necessary level of precision and 
accuracy for intended data uses 
Description of methods and procedures to be used to 
assess precision, accuracy, and completeness of data 
Quality Assurance Reports schedule for periodic 
assessment of measurement data accuracy, precision, and 
completeness 
Results of performance audits 
Results of systems audits 
Significant quality assurance problems and resolutions 

Sampling and Field Measurements Section 
Selecting appropriate sampling and field measurements 
locations, depths, and other pertinent information 
Providing a statistically sufficient number of sampling and 
field measurement sites 
Determining conditions under which sampling or field 
measurements shall be conducted 
Determining which parameters are to be measured and 
where 
Selecting the frequency of sampling and length of 
sampling period 
Selecting the types of samples and number of samples to 
be collected 
Delineating procedures designed to prevent contamination 
of sampling or field measurements- equipment and cross
contamination between sampling points 
Documenting field sampling operations and procedures 
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2.2.1.2, 2.2.2, 2.2.1.4, 2.4.6 

2.2.3.1, 2.4.6 
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2.2.3.2 
2.2.3.3 

2.3.2 
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2.3.2 

2.3.2 

2.3.2 

2.3.2, 2.3.3, 2.3.5 

2.3.6.1' 2.3.6.2 

2.3.7, 2.3.7.1, 2.3.7.2, 2.3.7.3, 2.3.7.4, 
2.3.7.5, 2.3.7.6, 2.3.7.7 
Appendix C 



Selecting appropriate sample containers 2.3.8 
Preserving samples 2.3.9 
Controlling chain-of-custody 2.3.10.1, 2.3.10.2, 2.4.1.1 
Disposing of all contaminated materials generated by 2.3.11 
activities in a manner compliant with all State and Federal 
regulations 

Sample Analysis Section 
Chain-of-custody procedures 2.4.1 
Sample storage procedures and holding times 2.4.2 
Sample !:?_reparation methods 2.4.3 
Analytical procedures 2.4.4 
Calibration procedures and frequency 2.4.5 
Data reduction, validation, and reportin_g_ 2.4.6 
Frequency of internal quality control checks and 2.2.3.2, 2.4.6 
laboratory performance audits 2.3.5 

Task II Corrective Action Data Management Plan 3.0 
General 
Develop a plan for investigation data and results to be 3.2, 3.2.2 
tracked and documented 
Identify and setup data documentation materials and 3.1.3, 3.2.2, 3.2.2.2 
procedures (data record) 
Identify and setup project file requirements 3.3, 3.3.2, 3.2.2.3, 3.2.2 
Identify and setup project -related progress reporting 

_Q_rocedures and documents 3.2.2 

Data Records Requirements for Sample and Field 
Measurements 
Unique measurement code 3.2 
Measurement location 3.2 
Measurementtfpe 3.2 
Laboratory ID number 3.2 
Propertyorcomponentanalyzed 3.2 
Results of analysis 3.2 

Provide fonnat for presenting data and conclusions 
of the investigation and other pertinent infonnation 
Tables containing raw data, sorted data based on location, 3.1.3, 3.2.1 3.2.2.1, 3.2.2.2, 3.2.2.3 
media, and constituent; data reduction for statistical 
analysis; and summary data 
Graphical formats containing sampling location and grid, 3.1.3, 3.2.1, 3.3.2 
levels of contamination for each location, Geographical 
extent of contamination, Changes in concentration relative 
to sources, time, depth, and other parameters 
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Task III Health and Safety Plan 4.0 
Facility description, including resource availability (roads, 4.1, 4.1.1, 4.1.2, 4.2, 4.3, 4.4 
water supply, electricity and telephone service) 
Description of known hazards and evaluation of risks 4.5.1, 4.5.2, 4.5.3, 4.5.4, 4.5.5 
associated with each activity conducted including on- and 
off-site exposure to contaminants during implementation 
of interim measures 
List of key personnel and alternates responsible for site 4.6, 4.6.1.1 
safety, response operations, and for protection of public 
health 
Delineation of the work area 4.7 
Description of the levels of protection to be worn in the 4.8, 4.8.1' 4.8.2, 4.8.3, 4.8.4, 4.8.5 
work area 
Procedures established to control site access 4.9 
Decontamination procedures for personnel and 4.9, 4.10 
equipment 
Site emergency procedures 4.11, 4.11.1, 4.11.2, 4.11.3 
Emergency medical care procedures for injuries and 4.11.4, 4.11.5 
toxicological problems 
Requirements for an environmental field monitoring 4.12 
program 
Routine and special training requirements for responders 4.9.1.1, 4.13, 4.13.1, 4.13.2, 4.13.3, 

4.13.4 
Procedures for protecting workers from weather-related 4.14, 4.14.1, 4.14.2 
problems 
Health and safety plan consistent with NIOSH, EPA, 4.9, 4.9.1, 4.9.1.1, 4.9.1.2, 4.9.2, 4.9.3, 
OSHA, approved Facility Contingency Plan, and 4.9.3.1, 4.9.3.2, 4.9.3.3, 4.9.3.4 
State/local regulations and other EPA guidance 

Task 4 Community Relations Plan 5.0 
Plan to disseminate information to the public regarding 5.1, 5.2, 5.3, 5.4, 5.4.1, 5.4.2, 5.4.3, 5.4.4, 
investigation activities and results 5.4.5, 5.4.6, 5.4.7, 5.5 

Task 5 Corrective Action Project Management Plan 6.0 
Discuss technical approach 6.1, 6.1.1, 6.1.1.1, 6.1.1.2, 6.2, 6.5, 6.5.1, 

6.5.1.1, 6.5.1.2, 6.5.1.3, 6.5.1.4, 6.5.1.5, 
6.5.1.6, 6.5.1.7, 6.5.1.8, 6.5.1.9, 6.5.1.10, 
Appendix A, Appendix B, Appendix E 

Discuss Schedules 6.3, Appendix D 
Discuss Budget 6.3 
Discuss Key project personnel 6.4 
Description of Key project personnel qualifications for 6.4.1, 6.4.2 
those directing or performing the investigation 
Overall management approach to the investigation 6.6, 6.6.1, 6.6.1.1, 6.6.1.2, 6.6.1.3, 6.6.1.4, 

6.6.1.5, 6.6.1.6, 6.6.1.7, 6.6.1.8, 6.6.1.9, 
6.6.1.10, 6.7.1, 6.7.1.1, 6.7.1.2, 6.7.1.3, 
6.7.1.4, 6.7.1.5, 6.7.1.6, 6.7.1.7, 6.8, 6.9, 
6.10, 6.10.1, 6.10.2, 6.10.3, 6.10.4, 
Appendix A, Appendix B 
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1.0 INTRODUCTION 

The purpose of the Facility Corrective Action Work Plan (FCA WP) herein is to have in place standard 
procedures for conducting an investigation of the nature, rate, and extent of a contaminant release at 
the Triassic Park Waste Disposal Facility. 

The information below comprises the FCA WP for the Triassic Park Facility (Figures 1.1 and 1.2). 
Section 2.0 presents the corrective action Quality Assurance Plan as required by Attachment R of the 
Facility's RCRA permit. The Quality Assurance Plan (QAP) will act as the quality assurance program 
that will be followed during a corrective action. The QAP lays out the technical approach that will be 
followed including a description of the corrective action process, reporting requirements, and 
assessment strategy that will be followed. 

Section 3.0 presents the Data Management Plan (DMP) and describes management objectives related 
to data control. A records retention program is presented that describes the type of data that will be 
developed during a corrective action and basic infrastructure that will be required to support 
documentation and archiving of the corrective action process. 

Section 4.0 contains the site-specific health and safety plan (SSHASP) that will be followed under the 
corrective action process. The section describes the types of health and safety procedures that will be 
implemented, Facility personnel who will be involved in health and safety, and the roles of contractors 
and subcontractors. The health and safety plan is also intended to lay out personnel training and 
medical surveillance requirements that will be required. Important guidelines related to hazard 
recognition and analysis is presented in this section. A description of the personal protective 
equipment, levels of protection, ands deco~tarnination are also contained in Section 4.0. The general 
aspects of emergency and contingency planning are included in this section. 

Section 5.0 presents the Community Relations Plan (CRP). Specific details are provided, including 
community relations objectives and community-related actions that will be taken under the corrective 
action process, and the mechanism for ensuring public input into the process. 

Section 6.0 describes the corrective action Project Management Plan (PMP) and technical approach that 
will be followed. It includes a discussion of schedule, budget, key corrective action personnel, and 
reporting. Also included is a description of key personnel qualifications for performing or directing the 
corrective action process and field investigations, including contractor personnel. This PMP also 
describes the overall management approach to the investigation. 

When a corrective action process is determined to be required, the Facility will develop a site-specific 
work plan and implement corrective action based on the work plans that address the released material 
source, geographic location, potential impacts on the public, potential cumulative risk, and the Action 
Levels that must be met to complete the corrective action process. 

The corrective action process will require that specific investigations be designed and implemented. It 
will also require certain remedial activities be conducted as well as environmental monitoring. While 
the specific activities cannot be predicted, this FCA WP will ensure that these activities are searnlessly 
designed and implemented. The reporting requirements contained in the FCA WP will ensure that 
NMED and the public are properly informed regarding the technical and administrative aspects of the 
corrective action process. 

Under U. S. Environmental Protection Agency (EPA) requirements, the work scope of the corrective 
action process under the Resource Conservation Recovery Act (RCRA) involves completing 
Confirmatory Sampling (CS), Interim Measures (IM), RCRA Facility Investigations (RFI) and 
Corrective Measures Studies (CMS), and CMS implementation, if appropriate. The CS involves 
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confirming that a material release has occurred. The IM involves implementing temporary measures 
for limiting the migration of the released materials. The RFI involves comprehensive evaluations and 
investigations to characterize the nature, extent, and migration rate of the released materials. The RFI 
also provides important information needed to address cleanup strategy. The purpose of the CMS is to 
characterize cost-effective and technically viable alternatives for remediating the released materials in a 
satisfactory manner. Subsequently, a Corrective Measures Implementation (CMI) program will be 
instituted. 

The FCA WP in itself does not constitute the corrective action process. This FCA WP will act as a base 
document for designing a site-specific investigative and remedial work plans that will be effectively 
implemented, allow for effective agency consultations, and result in an informed public. The exact 
steps and schedule for implementing corrective action will be determined at the time a material release 
occurs. 

Several phrases and descriptors should be defined at this time to simplify the terminology that is used 
throughout this FCA WP. The term "Facility'' refers to the Triassic Park Hazardous Waste Treatment, 
Storage, and Disposal Facility. The term "corrective action site" or "site" will refer to the site within 
the Facility where the release of a hazardous material has occurred and has affected environmental 
media such as soils, stream sediments, surface water, groundwater, or ambient air on site or offsite. 
The term "Action Level" is used extensively throughout this FCA WP. The term is synonymous with 
"background concentrations" of metals and radionuclides in vadose zone fluids, soils, and groundwater 
and is further defined in Permit Part 10.0 under Permit Conditions 10.3.1 and 10.3.2 (a), (b), and (c). 
The Action Levels are presented in Permit Attachment U 

Appendices A and B contain Permit Attachment R and Permit Parts 9.0 and 10.0 for reference. 
Appendix C contains Sta.ndard Operating Procedures that will be used during a corrective action. 
Appendix D presents the corrective action work schedule as outlined in Permit Parts 9.0 and 10.0 of 
the permit. Appendix E includes the potential areas at the Facility where a material release could occur. 
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2.0 DATA COLLECTION QUALITY ASSURANCE PLAN 

Section 2.0 presents the Facility's Data Collection Quality Assurance Plan. Background information is 
presented in Section 2.1 that is related to potential future corrective actions at the Facility. Section 2.2 
presents the Data Collection Quality Assurance Strategy. Section 2.3 presents the Sampling and Field 
Measurements Plan, and Section 2.4 presents the Sample Analytical Plan. 

2.1 STATEMENT OF PURPOSE AND TECHNICAL APPROACH 

The approach that will be taken by senior management at the Facility for ensuring data collection 
quality during a corrective action will be based on the EPA guidance document: Data Quality 
Objectives (DQO) for Hazardous Waste Site Investigations (QA/G-4HW), (EPA, 2000). The 
document is specific to hazardous waste site investigation and is based on the guidance and processes 
presented in other EPA data quality documents including: 

• Guidance for the Data Quality Objectives Process (EPA, 1994b) 
• Data Quality Objectives Decision Error Feasibility Trials (EPA, 1994c) 
• Guidance for Quality Assurance Project Plans (EPA, 1998c) 
• Data Quality Evaluation Statistical Toolbox (EPA, 1997) 
• SW -846 Sampling Methods (EPA 1998) 
• RCRA Waste Sampling Draft Technical Guidance - Planning, Implementation, and Assessment" 

(EPA 2002) -
• Guidance on Choosing a Sampling Design for Environmental Data Collection (EPA, 2002b) 

For the corrective action process, the documents above are collectively referred to as the DQO 
process. 

The purpose of the data collection quality assurance plan is to document all monitoring procedures that 
will be used during the corrective action process given the DQO processes above. Key monitoring 
procedure elements include sampling, field measurements, and sample analysis that will be conducted at 
the corrective action site. The purpose of these elements will be to ensure that field decisions are based 
on good science and statistically valid, defensible, and well documented data. 

The design, structure, and implementation of this Quality Assurance Plan (QAP) are required by the 
Facility's RCRA permit, Attachment R, Facility Corrective Action Work Plan Outline. The objective of 
the plan is to have in place quality assurance procedures that will be followed by the Facility if the 
corrective action process is triggered at the Facility. According to Attachment R of the permit, the 
requirement of preparing a QAP is expressly stated. The QAP must include at a minimum: 

• Strategy Section 
• Sampling and Field Measurements Section 
• Sample Analysis Section 

Adequate documentation of work performed under a corrective action process is of high importance. 
Strict protocols for managing documents and records will add credibility and reliability to reports and 
documents that will be submitted to NMED and EPA. The Facility's documents will also contain 
public documents, reports, and correspondence that comprises the Facility's administrative record 
(AR). 
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2.2 QUALITY ASSURANCE STRATEGY 

The information below provides: 

• Description of the intended uses of data, level of precision, and accuracy for the uses 
• Summary of methods and procedures that will be used to assess precision, accuracy, and data 

completeness 
• Schedule and information to be included in Quality Assurance (QA) reports 

2.2.1 Intended Data Uses and Levels of Precision and Accuracy 

The information below presents information regarding data uses and levels of precision and accuracy. 
These aspects will be required to support all phases of the corrective action process. 

2.2.1.1 Intended Data Uses 

Collecting correct and useable environmental data during a corrective action will allow the Project 
Manager (PM) to 

• Arrive at and support defensible corrective action decisions 
• A void decision errors 
• Determine extent of migration 
• Evaluate and implement the appropriate corrective measures 
• Verify that remedial Action Levels have been met 

These objectives will be accomplished from when a material release is flrst observed to when CMS 
implementation has been completed. Such an approach will allow NMED to conclude that the 
corrective action site has been accurately characterized and that Permit Conditions 9.2 and 10.3 and 
Permit Attachment U, Action Levels, have been met. 

The PM will accomplish this objective by collecting an appropriate suite of data from the potentially 
affected environmental media. Thus, it will be essential to collect data that is adequate in terms of both 
quality and quantity. Data collection of this type (DQO Process) will not be instituted during normal 
operations at the Facility. Separate data collection procedures under normal operations are clearly 
specified in the Facility's RCRA permit including Part 7.0 of the permit as well as data collection 
required by the other Facility permits. Statistical analysis of the collected data will be accomplished 
under the requirements of Permit Attachment Q. 

During a corrective action, environmental data will be collected during the following Held-related 
phases of the corrective action: 

• Confirmatory sampling 
• RCRA facility investigation work plan implementation 
• Interim measures work plan implementation 
• Corrective measures study work plan implementation 

2.2.1.2 Data Collection and Evaluation Approach 

Throughout the corrective action process, data collection will be required to support remedial action 
decisions. Data collection will be undertaken to provide data for a number of reasons. The data will be 
used to further define the extent of migration of the released materials. Data collection will also be 
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required to characterize the chemical and physical aspects of the environmental fate and transport of 
the released materials and potential risks. At the end of the corrective action process, data collection 
will be needed for verifying that remedial objectives (Permit Attachment U, Action Levels) have been 
achieved. 

The data will be evaluated for usability in context of the corrective action decisions to be made. Then, 
the DQO process will be used to identify significant data gaps, if any. If such gaps are identified, the 
gaps will be filled with additional sampling and analysis. 

Acceptable decision errors will be quantitatively developed and will consider the consequences of 
making an incorrect field decision based on the data. Based on the analysis of data, the probability 
limits on decision errors will be determined. The probability limits will specify the level of confidence 
the PM requires in conclusions he will draw from the corrective action data. The actual determination 
of the probability limits will be based on the methodology contained in EPA's Data Quality Objectives 
Process for Hazardous Waste Site Investigations, EPA QA/G-4HW, EPA/600/R-00/007, January 
2000, Chapter 6.0. If unacceptable decision errors are identified, then the possible sources of the error 
(sampling design and/or measurement error) will be evaluated to determine how the total study error 
can be reduced. After the possible sources of error have been resolved, then the determination of the 
probability limits will be recalculated to confirm that the probability limits have been met. 

Site-specific sampling and analytical plans (SAPs) (Sections 2.3 and 2.4 below) will be developed as part 
of the RFIWP and available site characterization information will be reviewed to identify Constituents 
of Potential Concern (COPCs) and transport pathways at the site. Data requirements will be identified 
and a plan for collecting the needed data developed .. Data will be collected through the implementation 
of integrated SAPs contributing to multiple analyses, including site investigations and long-term 
monitoring plans. The PM will follow the DQO process defined by EPA (EPA 1994) to ensure that 
the data collected for each decision is appropriate and provides adequate information for decision 
making. 

The manner in which collected environmental data will be summarized and used in decision-making 
will also be detailed in the RFIWP. When possible, quantitative limits of acceptable decision errors will 
be specified. The consequences of making an incorrect decision will be considered. Based on this 
analysis of consequences, a statement of the quality objectives in quantitative terms (e.g., limits on 
decision errors) will be provided. If there is no basis for establishing quantitative criteria, sample 
analysis planning will specify investigation objectives qualitatively. 

Filtered water samples may be collected during site characterization (in addition to unfiltered samples) 
to assess released material fate and transport. Filtered groundwater samples will be obtained for 
inorganic analysis to address one or more of the following categories that may apply: 

• Metals or suspected COPCs (New Mexico Water Quality Control Commission standards based on 
filtered samples for these chemicals are lower than EPA maximum concentration levels). 

• Aquatic life-based criteria (which are based on filtered-water samples) will be needed to perform a 
risk assessment. 

(a) Sample Location and Frequency 

Specific sample planning will be included in the RFIWP is developed and will incorporate the following 
sample location and frequency information: 

• Number, or frequency of collection, for each type of sample (e.g., grab, integrated) to be collected 
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• Sampling network design (e.g., rectangular or triangular grid, stratification) and the assumptions 
underlying the design 

• Approximate locations of sampling points 

• Techniques and/ or guidelines to be followed in selecting sampling points using field measurement 
methods (as applicable), a description of or reference to the measurement technique/method to be 
used, and a description of how field screening results are to be used 

• All administrative procedures and SOPs that will be used to carry out the work 

(b) Sample Designation 

All corrective action samples will receive unique sample identification numbers, and all sample locations 
will receive unique sample location descriptions. Sample splits receiving different treatment (e.g., 
filtered and unfiltered splits of water samples) will receive separate sample identifications. This 
numbering system will ensure that all information required for identifying and tracking samples is 
readily accessible and unique to each sample. It will also provide a tracking capability that facilitates data 
retrieval. 

2.2.1.3 Field Measurements 

Field measurements will be utilized to bias the locations of samples, for determining the number of 
samples needed for proper site characterization, or to provide a preliminary assessment of nature and 
extent of contamination. If it is decided to use field measurements for guiding fixed laboratory 
sampling locations and to support site decisions, correlation to laboratory measurements will be verified 
statistically. 

2.2.1.4 Data auarlty Assessment 

After data collection is completed, corrective action data will be compared against DQO specifications 
to determine if the data meets the requirements expressed in the DQO specifications. This process, 
called Data Quality Assessment (DQA), will include determining if newly collected data are appropriate 
and adequate for making decisions and if the structure of the conceptual model (Figure 6.3) is valid and 
appropriate. If the quantity of newly collected data is not sufficient to make the decision, more data 
collection will be conducted. 

2.2.2 Precision, Accuracy, and Completeness Procedures 

Analytical methods for a corrective action investigation (CS, RFI, and CMS) will be comparable to 
Permit Attachment F Tables 4-1 and 4-3. Analytical precision and accuracy values will be specific to 
the laboratories that will be used, but will be based on the governing analytical methods as noted in the 
table. 

Accuracy will be presented as percentage recovery (%R) and precision will be expressed as Relative 
Percent Difference (RPD). Accuracy will be a measure of the bias in the analytical program and will be 
determined as the Percent Recovery of spiked samples. Precision will be considered a measure of data 
variability that is attributable to both sampling and/ or chemical analysis. The actual determination of 
accuracy and precision under the corrective action process will be based on the calculations presented 
in Permit Attachment F, Section 4.7.2.4 and will be performed by the laboratory. 
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Practical Quantitation Limits (PQLs) for each method will be as established by the laboratories. The 
lab PQL values will be developed by the laboratory to reflect laboratory conditions as represented in 
future approved subcontract documentation. The PQL values will be included in the RFIWP. Actual 
accuracy and precision values will be specifically developed and included in the RFI final report. 

Representativeness will be ensured through the use of consistent methods in the acquisition, 
identification, handling, packaging, shipment, receipt, and analysis of samples. 

COinparability refers to the relative confidence with which one data set can be compared to another. 
The number of different matrices that are sampled and the range of field conditions encountered are 
considered in determining comparability. Comparability is achieved by using standard methods for 
sampling and analysis, by reporting data in standard units, by normalizing results to standard 
conditions, and by using standardized, comprehensive reporting formats. Field documentation that is 
completed using standardized data collection forms, bound logbooks, or other appropriate means 
supports the assessment of comparability. Analysis of performance evaluation (PE) samples and 
reports from systems audits may also be used to provide additional information for assessing the 
comparability of analytical data. Historical comparability will be achieved through the use of consistent 
field sampling procedures, analytical methods, data verification and validation procedures, and data and 
records management practices throughout the corrective action process. 

2.2.3 Quality Assurance Reports 

The information below presents how measurement data will be evaluated for quality and the 
performance and system auditing process that will be involved. The objective will be to report the 
results of the periodic QA/QC analysis described in Section 2.2.2 to NMED. Reporting the results of 
performance and system audits are also discussed below. 

2.2.3.1 Periodic Assessment of Measurement Data 

During a corrective action program, each laboratory data package will be validated, as described in 
Section 2.4.6. The results of the data validation will be documented in a Quality Control Summary 
Report (QCSR). One QCSR will be generated for each distinct sampling event. The QCSRs will 
briefly summarize the Quality Assurance/Quality Control (QA/QC) program, data quality, any 
deviations from site-specific plans, and data usability. 

2.2.3.2 Perfonnance and System Auarts 

Laboratory system and performance audits will be performed at the discretion of the PM or upon 
request by NMED. System audits will be conducted at a minimum of once per year or any time a new 
laboratory is contracted to a corrective action process. The audit report will be submitted to NMED 
within 30 days of the audit completion date and will be presented in standard EPA system audit 
reporting format. 

Other conditions that may prompt consideration of a system audit include: 

• Delays in resolution of (or inadequate responses to) project-related corrective actions 

• Analytical data quality concerns arising from the data validation process 

• Notification of laboratory staffing changes or other business issues that could impact the quality of 
the analyses performed and resulting data 
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In addition to laboratory audits, performance audits will also be conducted. Performance audits will be 
conducted at least once per corrective action program at the discretion of the PM or upon request by 
NMED. The bullet items listed above could also prompt consideration of a performance audit. 
Performance audits will include the purchase of certified matrix-specific Performance Evaluation (PE) 
samples. The PE samples would be spiked with representative site contaminants at appropriate site
specific action levels and submitted blind to the laboratory at the beginning of a distinct field analytical 
program. The PE sample analytical results would then be compared immediately against the PE sample 
vendor's documented acceptable control limits. If non-conformances are observed, field analysis will be 
halted immediately. Then a corrective action report would be issued and the problem investigated and 
satisfactorily resolved with the active participation of the analytical laboratory and the project chemist. 
As part of the resolution, the laboratory must complete its own corrective action investigation in 
compliance with its approved laboratory quality assurance plan. Corrective action effectiveness would 
be verified by the analysis of a second PE sample. 

PE audit report results will be provided to NMED within 30 days of the PM's receipt of the PE 
analytical results. The audit report will be presented in standard EPA PE reporting format. 

Conditions prompting consideration of such audits may include: 1) delays in resolution of (or 
inadequate responses to) project-related issues; 2) analytical data quality concerns arising from the data 
validation process described in Section 2.4.6 of this QAP; 3) notification of data quality issues from 
NMED; or 4) notification of staffing changes or other business issues that could impact the quality of 
the analyses performed and resulting data. 

2.2.3.3 Reid laboratory PE Audits 

If the Facility's field laboratory is involved in the corrective action investigation, the PM will arrange for 
five certified soil and 5 water PE samples will be purchased and submitted blind to the field laboratory 
at the beginning of the field analytical program. These samples will be spiked with representative site 
contaminants, above the Action Levels contained in Permit Attachment U. At least 4 of the PE 
samples will be submitted during the first week of onsite corrective action (with at least one submitted 
on the first day) in order to permit assessment of whether or note the field laboratory is functioning 
within acceptable control limits. PE sample results will be compared immediately against the PE 
sample vendor's documented acceptable control limits. If non-conformances are observed, field 
analysis will be halted immediately; a corrective action request will be issued to the laboratory by the 
PM and the issue investigated and resolved. Results of PE analysis will be reported promptly using the 
DCQCR process. Confirmatory analysis of a second set of PE samples will be conducted t0 verify the 
problem has been resolved. 

2.2.3.4 Fixed Laboratories - PE Audits 

Eight blind PE samples will be acquired by the PM and he will submit them for analysis during the 
corrective action process. PE samples will be obtained and analyzed annually. Eight samples will be 
obtained and will contain varying levels of randomly selected inorganics and radionuclides based on 
Permit Attachment K. Two of the eight samples will also contain organics including benzene, toluene, 
ethylbenzene, and xylene (BTEX) based on Permit Attachment K. Spiked concentrations for both 
inorganics and organics will vary but will be greater than the Action Levels contained in Permit 
Attachment U. 

The xylene spike may represent total xylenes or may be a single isomer, at the discretion of the PE 
sample vendor. Spike concentrations will be independently verified by the PE sample vendor prior to 
submittal. All PE samples will be provided in vials by the analytical laboratory and will be designated 
for analysis by EPA method 8260. One of the BTEX/ released material samples will be submitted with 
the samples from the first round of samples. The others will be held and submitted with the first round 
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of monitoring well samples. If groundwater monitoring well sampling and analysis is not scheduled, 
then both of the BTEX PE samples will be analyzed along with the surface water. 

If review of analytical data indicates the failure of aPE sample, a corrective action request will be issued 
by the PM and the issue investigated and satisfactorily resolved with the active participation of the 
analytical laboratory and NMED. As part of the resolution, the laboratory must complete its own 
corrective action investigation in compliance with its approved Laboratory Quality Assurance Plan. 
Corrective action effectiveness will be verified by the analysis of a second PE sample. 

2.2.3.5 Resolution of Significant Ouarrty Assurance Problems 

If significant quality assurance problems occur during the corrective action process, they will likely be 
related to the reported chemical and physical characteristics of the waste materials generated under a 
corrective action. Both major and minor discrepancies could arise. Permit Attachment F, Section 
4.3.3, Representative Sample Assessment, discusses how major discrepancies will be resolved under 
normal operations. This same approach would be utilized under a corrective action. The types of 
major discrepancies listed in Permit Attachment F include: 

• Analytical results indicating that incorrect waste codes were applied to the waste stream. 

• Analytical results indicating incorrect information was included on the LDR notification form for 
the generated waste. 

• Chemical constituents and hazardous characteristics of a generated waste are not understood given 
a detailed description of corrective action processes. 

• Information from field logs suggesting that the waste stream was not correctly characterized. 

If a major quality assurance problem occurs and it is not clear which discrepancy criteria above applies, 
the PM will arrange for the waste materials to be re-analyzed. An internal meeting involving the PM, 
lab specialist, fixed laboratory manager, and NMED will be conducted to identify possible deficiencies 
in the analytical regime. The re-analysis will be consistent with the SW-846, Chapter 9.0. Updated 
waste characterization information as required in Permit Attachment F, Section 4.3.1 (normal 
operations), will be resubmitted to the PM. Reporting the results of significant QA problems and the 
method for resolving the problems will be included in the monthly corrective action progress reports 
that will be provided to NMED (Section 6.6.1). 

2.3 SAMPLING AND FIELD MEASUREMENTS PLAN 

2.3.1 Objectives 

As part of the corrective action process, the PM will undertake a sampling and field measurements 
program to characterize the material release. Efforts will also be made to conduct verification sampling 
for demonstrating that a corrective action was effective as an interim or a final remedial action. All 
sampling will be conducted based on the SOP for sample collection contained in Appendix C. 

Sampling and analysis options will be considered and incorporated into the RFIWP, Interim Measures 
Work Plan (IMWP), and Corrective Measures Study Work Plan (CMSWP). Sampling and analytical 
options that meet the requirements of Permits Attachments F and R and are the most cost effective 
and expected to meet work plan specifications will be selected. Selecting a particular sampling design 
will define the type and number of samples required (EPA 2002b). Specific sampling locations and/or 
frequency of sample collection will be selected along with sample acquisition methods, measurement 
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methods, and other procedures used to collect and analyze samples. 

Possible data quality concerns will be identified for each type of measurement to be made based on the 
intended uses of the data (Section 2.2.1.1) and foreseeable consequences of errors resulting from 
incorrectly interpreted measurements. Data quality concerns may include, but may not be limited to, 
the following: 

• Collecting an adequate number of samples to support the decision 

• Selecting sample locations that adequately define the nature and extent of contamination 

• Selecting measurement techniques and methods that are selective, sensitive, and precise enough to 
distinguish target analyte concentrations from pre-specified Action Levels 

• Collecting samples representative of the environmental media of interest 

• Maintaining the desired degree of data comparability to allow statistically valid evaluation or 
pooling of the data 

2.3.2 Selection of Sampling and Field Measurement Locations 

For each corrective action program, a sampling strategy will be developed that is both regulatorily and 
scientifically defensible. The objective will be to evaluate the shallow soil and vadose zone (0-30 feet) 
below the site with test pits, trenches, boreholes, and monitoring wells. Based on this objective, a 
sampling strategy based on sound statistical concepts extracted from EPA's "Guidance on Choosing a 
Sampling Design for Environmental Data Collection" (EPA, 2002b), and the nature and scope of the 
corrective action will be developed and implemented. 

Therefore, the following approach will be utilized for determining sample quantity and type with regard 
to the sampling strategies above: 

• If little or no information is available concerning the distribution of a released material, simple 
random sampling is the most appropriate sampling strategy for the sample location. 

• As more information is accumulated for the contaminants of concern, judgmental, stratified 
random sampling, systematic random sampling, and authoritative sampling may be implemented. 

• If a considerable quantity of information is accumulated or there are only certain locations that 
can be sampled, then biased sampling may be implemented. 

The conditions under which samples will be collected will be made depend on the nature and severity 
of the release. If a release occurs and it is believed that the impacted media is extensive and/ or that the 
concentrations of COPCs exceed regulatory criteria, then sampling and/ or field measurement will be 
conducted. 

The specific field or laboratory parameters to be measured will depend on the nature of the material 
released. The parameters to be measured will be representative of the material released. 

The number of samples collected during a corrective action will be based on sound statistical concepts, 
as well as the nature and scope of the corrective action. Collected samples of water and soils will be 
representative of the contaminants and matrix within the impacted area (laterally and vertically). An 
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adequate number of samples (in no case less than four) will be collected to represent the variability of 
the contaminants within the impacted media. Additionally, samples will be collected at a frequency 
adequate to characterize the long-term or seasonal variability to the extent that it is appropriate for the 
particular corrective action program. · Samples will also be collected at every major phase of the 
corrective action process. For example, if the media of concern is soils, samples will be collected 
initially to establish baseline conditions and then collected after a removal action to demonstrate the 
effectiveness of a remedial action. In all cases (especially surface water and groundwater), samples will 
be collected at a certain frequency until it can be demonstrated that COPC concentrations are stable 
and below the Action Levels (Permit Attachment U). In the case of groundwater, the desired number 
of samples may be limited to available monitoring wells; a minimum of one sample per applicable well 
will be sampled. 

In addition to the type, frequency, and number of field samples and/ or measurements that will be 
made, the SAP is intended to document the type and number of QA/ QC samples to be collected in the 
field. QA/QC samples will be used for providing information about variance (regardless of source) 
and/or bias during data assessment. Examples of field QA/QC samples include field blanks, field 
duplicates or composited duplicate samples, and equipment rinsates. Section 2.3.5 presents additional 
QA/ QC details. 

The statistical approach that will be used for sampling design (sample size and number of sample will 
be based on EPA 2002b, Chapters 3- 9. Specific guidance is provided in Chapter 3 that outlines the 
steps in the sampling design process which are: 

• Review the systematic planning outputs 
• Develop general sampling design alternatives 
• Formulate mathematical expressions for the performance and cost of each design alternative 
• Determine the sample size that satisfies the performance criteria and constraints 
• Choosing the most resource-effective design 
• Documenting the design in the QA project plan 

The bolded item above will act as the basis for determining the number of samples that will be 
collected during a corrective action. Depending on the phase of the corrective action process (initial 
notification, CS, RFI, and CMS implementation), the guidance document recommends specific 
sampling designs: 

• Judgmental sampling 

• Systematic sampling 

• Grid sampling 

• Composite sampling 

• Ranked set sampling 

• Stratified sampling 

• Adaptive cluster sampling 

• Random sampling 

Given the corrective action sampling phases and sample designs above, the following sampling designs 
will be implemented at the site under each corrective action phase: 

• Performing initial screening (initial notification) - judgmental sampling 
• Developing an understanding of when and where contamination is present (CS and IM) 

Systematic sampling and grid sampling 
• Delineating the boundaries of an area of contamination (RFI) - Adaptive cluster sampling 
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• Identifying areas having the highest contaminant levels (RFI) - Adaptive cluster sampling 
• Developing an understanding of when and where contamination is present (CMS implementation) 

- Systematic sampling and grid sampling 

The statistical approach for determining how many samples will collected under each sample design is 
contained in the guidance. The methodology for determining number of initial screening samples 
Gudgmental sampling) is described in Chapter 4 of the guidance. Systematic and grid sampling 
methodology is described in Chapter 7 of the guidance. Adaptive cluster sampling methodology is 
described in Chapter 9 of the guidance. 

The types of samples collected will depend on the nature of the release and the media of concern. 
Samples will be collected either as composite or grab samples. The decision to collect composite or 
grab samples at individual stations will be based on the matrix and situation where large numbers of 
samples may need to be collected and the subsequent compositing of the samples adequately 
characterizes a small sample area. Permit Attachment F, Section 4.6.4, discusses Samples Types under 
normal Facility operations. These criteria will also be used for sampling under a corrective action 
process. Composite sampling is considered an acceptable method for collecting individual samples 
where the sample area consists of a homogeneous material. As referenced in Attachment F, composite 
samples will be used to collect wastewater and soil. Grab samples will be collected for non-wastewater 
(surface and groundwater) and heterogeneous wastes or soils. 

2.3.3 Sample Collection 

Sample collection methods will be selected and presented in the RFIWP and will be designed to 
preserve sample integrity and to ensure that the samples adequately represent the environmental media. 
Considerations for selecting sampling methods will include: 

• Environmental media to be sampled 

• Portion of the environmental medium to be represented by the samples (e.g., 0 to 12-inch depth of 
entire site) 

• Descriptions of how the materials collected at each sampling point will be partitioned for analysis 

• Types of samples needed in the sample collection design 

• Types of analyses to be performed on the samples and any special sampling tools or method 
required by the analytical methods 

• Volume of each sample necessary to satisfy all analysis requirements 

• Size and type of sampling equipment appropriate for collecting the desired samples; 
decontamination activities that must be performed on non-disposable sampling equipment prior to 
and between uses 

• Classification of all measurements as critical 

• Constraints on the sampling events that could affect the projected time or costs 
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Special consideration will be given to the collection of samples for Volatile Organic Compound (VOC) 
analysis for maintaining sample integrity and minimizing analyte loss through sampling, 
containerization, extraction, and analytical procedures. For site sampling, the corrective action process 
will follow the sampling and preservation methods recommended in EPA SW-S46 Method 5035 (EPA 
1998) as modified in "Technical Guidance on EPA SW-846 Method 5035 Sampling" (Environmental 
Restoration Project 2000). 

The appropriate method of obtaining soil samples for site characterization will be to collect discrete 
composite samples by depth intervals. Composite sampling will be conducted following the guidance in 
Section III.B.l.a of NMED 1998. 

2.3.4 Standard Operating Procedures for Sampling 

The SAP specific to the site and contained in the RFIWP will spell out the specific details of the 
conceptual sampling and analysis requirements contained in Sections 2.3 and 2.4 this FCA WP. 
Standard Operating Procedures (SOPs) will be included in the RFIWP and used for conducting the 
actual sampling. The SOPs will be utilized for collecting samples from various environmental media at 
the Facility. SOPs that are provided with this FCA WP include: 

• Surface water sampling 

• Groundwater sampling 

• Soil gas sampling 

• Field equipment and calibration 

• Surface water flow measurements 

• Trenching and test pit excavation 

• Soils sampling 

• Drilling methods 

• Monitoring well design and installation 

• Monitoring well development 

Most of the SOPs are straightforward, but the trenching and test pit excavation SOP requires some 
explanation. Such excavation accomplishes the following: 1) Permit the in situ condition of the ground 
to be examined in detail both laterally and vertically; 2) Provide access for taking samples and for 
performing in situ tests; and 3) Provide a means of determining the orientation of discontinuities in the 
ground. Appendix C presents the SOPs described herein. The SOP for operation and calibration of 
field equipment contained in Appendix C will be updated once the equipment has been purchased. 

2.3.5 Field Sampling Quality Assurance/Quality Control 

Based on Permit Attachment F, Section 4.6.5.3, Field Sampling QC procedures (for normal Facility 
operations), the PM will utilize these procedures under the corrective action process as well. The 
objective is to collect blank and duplicate samples during all phases of the corrective action process to 
confirm that sample collection and handling procedures meet QA/QC requirements. 
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The QA/QC sampling and testing frequency described in Permit Attachment F, Section 4.7.2.3, will be 
used under the corrective action process as well. As such, laboratory duplicates, spiked samples, 
method/ reagent blanks, laboratory equipment blanks, quality control sample will be obtained or 
collected, then analyzed. 

2.3.6 Contamination Prevention 

The information below presents sampling equipment, sampling procedures, and contamination 
prevention procedures. 

2.3.6.1 Samp6ng Equipment and Procedures 

Only equipment that is maintained and calibrated in accordance with the manufacturer's 
recommendations or in accordance with equal or more stringent standards will be used for sampling. 

2.3.6.2 Contamination Prevention Procedures 

Non-disposable sampling equipment will be decontaminated following appropriate EPA guidance in 
SW-846 (EPA 1998). Disposable sampling equipment will be disposed as a solid waste in accordance 
with local solid waste disposal guidelines and regulations. 

2.3.7 Documenting Field Sampling Operations and Procedures 

The primary methods for documenting field sampling activities will be the same as the format 
contained in Permit Attachment F, Section 4.6.5.7, Documentation of Sampling Activities under 
normal operations. Sampling activities that will be documented include observations and field 
procedures and will be recorded on pre-printed forms and filed at the Facility. The specific record of 
information that will be recorded is also presented in Permit Attachment F Section 4.6.5.7. 

These methods will include the use of bound field logbooks, daily chemical quality control reports 
(DCQCRs), borehole/well installation logs, and the creation of photographic (35mm and/or digital) 
records. In addition, Section 2.3.7.4 below describes methods for documenting, processing, approving, 
and distributing Field Change Requests (FCRs) in response to unanticipated field conditions or other 
unforeseen sampling circumstances. 

2.3.7.1 Field Logbooks 

Permanently bound, sequentially paginated field logbooks shall be used to document all phases of the 
field investigation, with the exceptions noted below. 

All logbook entries will be written legibly with indelible black or blue ink. The cover or first page of 
the logbook will be permanently labeled with all information necessary to trace the logbook to the 
corrective action, including the project name, equipment numbers, camera serial number (if used to 
document 35mm or digital photography), and the individual specifically assigned custody and 
responsibilities for logbook completion. All entries will be signed and dated at the completion of each 
workday. If field logbook custody is transferred to another field team member, the first and last entry 
by the new custodian will be signed and dated. Logbook entries that are out of chronological sequence 
due to an oversight shall be noted as such. 

Logbook entries will be factual, detailed, and objective. Recordable information will include the 
following items: 
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• General observations of field work 
• Equipment identification, calibration details, or readings 
• Field calculations 
• Weather conditions 
• Names and organizational affiliations of site visitors 
• Notes from field meetings 
• Details of telephone/radio conversations 
• Maps or sketches, which should include north arrows, location data (GPS coordinates), or 

dimensions as appropriate 

Information provided or documented by other means may be incorporated by references to control 
numbers, designators, or document titles; at a minimum such references include the following: 

• Borehole/well installation logs as described below in Section 2.3.7.2. 
• Activity-specific DCQCR 
• FCR as shown in Section 2.3.7.4 

Pages will not be removed from the logbooks. Corrections to field logbook entries will be made by 
single lines drawn through the revised text sections and initialed and dated; use of whiteout or 
correction tape will not be done. Every effort will be made to protect the integrity of the information 
contained in field logbooks from inclement weather and other field conditions by the use of protective 
covers, aluminum engineering notebooks, vehicles or trailers, portable files or other appropriate means. 
Logbook entries will be copied on at least a weekly basis and kept on file for retention by the 
Document Control Officer (DCO). 

2.3. 7.2 Borehole/Well Installation Logs 

As will be noted in the RFIWP, preliminary borehole logs and well construction diagrams shall be 
drafted in the field and reviewed by the PM. Revisions to the logs will be completed by the PM or his 
designee and finalized logs will be computerized and ftled by the DCO. 

2.3. 7.3 Photographic Records 

Photographic records of collected water and soil samples acquired will be made as described in the 
RFIWP. Photographic records may also be requested by the PM to support the description of physical 
features recorded in the field log. Photographic records will be acquired using 35mm and/ or digital 
cameras. A separate bound photo logbook shall be assigned by the PM to each camera for recording 
the photographer's name, subject matter, sample identification number, interval, and other pertinent 
information for each image. An engineer's scale or tape and standard Munsell/Geological Society of 
America (GSA) soil or rock color reference charts shall be included in any photographs taken of rock 
core or soil. Any wasted frames or images in a roll of ftlm or sequence of digital images shall be so 
noted in the field logbook. The photo logbooks will be copied on at least a weekly basis and kept on 
ftle for retention by the Document Control Officer (DCO). 

Photographic records using film will use 35mm slides for ease of conversion to electronic .jpeg files. 
The original slides will be retained in the project records, along with the backup copies of the associated 
field and photo logbook entries. The 35mm slides will be converted to the digital format (.jpeg). One 
printed copy plus backup diskette or recordable compact disk will be retained as project records along 
with the backup copies of the associated field and photo logbook entries. 

2.3.7.4 Reid Change Requests 
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Due to conditions encountered in field operations, unanticipated or unexpected situations may arise 
that shall require deviations from or modifications to the requirements of the planning documents such 
as the SAP that will be included in the RFIWP. Modifications or deviations will be planned using the 
FCR process as described in this section. All FCRs will require approval by the PM or his designee. In 
some circumstances, approval or concurrence by NMED may also be required. 

• The FCR shall be assigned a unique control number by the PM, who shall maintain a log of all 
FCRs generated for the project. The requestor of the FCR shall be identified and the FCR 
completed as described below. 

1. Task or Activit;y Description: The task or activity affected by the proposed FCR will be 
identified. 

2. Affected Plan or Procedures: The affected work plan component(s) (e.g., RFIWP, IMWP, 
and CMSWP) shall be identified by name, revision level, page, and paragraph. 

3. Requested Variation: The requested change or modification will be described in all 
necessary detail. 

4. Justification: A succinct technical justification for the proposed change will be provided, 
along with estimates of potential schedule or cost impacts that may be associated with it. 

5. Comments: Additional comments related to the FCR may be made by the requestor. 

• The completed FCR shall be transmitted to the PM for review and approval. All comments shall 
be resolved and documented in an update to the FCR as required. If the FCR is· accepted by the 
PM, it shall be transmitted via e-mail to NMED for approval. 

• Upon receipt of all necessary approvals, an electronic copy shall be disseminated by the PM to the 
field team for implementation. A copy shall also be flled in the corrective action records. 

2.3. 7.5 RAWP Change Control 

Project scope and schedule changes may be initiated by NMED or the PM that may prompt changes in 
the governing corrective action contracts or the RFIWP. All changes involving the wording of the 
contracts or the RFIWP shall be approved or accepted by both PM and NMED. Subsequent changes 
to any documents shall be approved by the PM and NMED. Any changes that delay or revise the 
corrective action schedule, create potential stakeholder issues, or revise the technical content of the 
RFIWP will be presented to NMED for review or concurrence. 

2.3. 7.6 Sample Identification and labefUlg 

Each sample collected will be assigned a unique alphanumeric identifier code by the field team to track 
samples through all phases of the project. The numbering system will allow project personnel to easily 
catalog all samples collected and will provide an accurate and efficient means for database manipulation 
after the field investigation is completed. Sample identifiers will be unique as identified in Permit 
Attachment F and will be based on the environmental media being sampled and the site location. 

Samples will be tracked using a sample label that includes the information below. 

• Project name and number 
• Sample designation (number) 
• Date and time of sample collection 
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• Initials of the sampler 
• Analyses to be performed on the sample 
• Preservative used, if any 

Labels will be firmly affixed to the sample containers to prevent accidental removal. 

As referenced in Permit Attachment F, Section 4.6.5.7, quality assurance samples will also be identified 
with a "Q" followed by a letter indicating if the samples is a duplicate (D), equipment rinsate blank (E), 
field blank (FB), or spiked sample (S). 

Another objective of the sample identification scheme is to ensure that samples are not identifiable to 
the laboratory and that it is not possible to distinguish between samples, for example, a sample blank or 
a field sample should not be distinguishable. 

2.3. 7. 7 Field Log Sheets 

When corrective action is in progress, the corrective action team will utilize pre-developed field log 
sheets for data gathering. For example, the Monitoring Well Field Log- Evacuation and Recovery 
form contained in Permit Attachment R, Appendix 1, will be used for recording monitoring well data. 
Field log sheets will be developed for other types of environmental sampling, including surface water 
sampling and flow measurements, soil gas monitoring, trenching and test pitting, field equipment 
operations and calibration, soil sampling, and monitoring well development . 

. 2.3.8 Selecting Appropriate Sample Containers 

Permit Attachment F, Waste Analysis Plan, Table 4-7, contains a description of sample container 
guidelines for samples that will be taken to identify wastes that will be received at the Facility under 
normal operations. The container selection procedures contained in Permit Attachment F will also 
apply to water and solid samples collected under a corrective action. Depending on the sample matrix 
(water or solids) and the constituents of concern (inorganics and organics), amber glass, glass vials, 
polyethylene, and wide-mouthed glass jars will be utilized. If modifications regarding container type are 
required, then alternative container utilization will be employed after consultation with SW-846 
requirements. 

2.3.9 Sample Preservation 

Permit Attachment F also contains a description of sample preservation, volumes, and holding 
guidelines for samples that will be taken to identify wastes that will be received at the Facility under 
normal operations. The sample preservation procedures contained in Permit Attachment F will also 
apply to water and solid samples collected under a corrective action. Depending on the sample matrix 
(water or solids) and the constituents of concern (inorganics and organics), a specific preservative (nitric 
acid, sulfuric acid, or sodium hydroxide) will be added to each sample or refrigerated to 4 degrees 
Centrigrade. Samples requiring dissolved metals analysis will be field-filtered prior to sample 
preservation. 

2.3 .1 0 Chain-of-Custody Control 

In order to provide defensibility of corrective action sample data, CoC forms control requirements will 
be implemented. The purpose of the CoC forms is to provide an official record that verifies the 
disposition of the samples from the point when the samples are collected to when the samples are 
received at the analytical laboratory. CoC forms will be initialed at the time of sample collection by the 
field technician and will remain active until final disposition of the sample. All corrective action 
samples will be shipped in accordance with U.S. Department of Transportation (D01) regulations (49 
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CPR Parts 171-173) to the analytical laboratory referenced in the RFIWP. Each CoC form will be 
prepared at the Facility with colored copies retained at the Facility and managed by the Document 
Control Officer at the Records Retention Office. 

The CoC procedures presented below in Section 2.4.1 assume that either an outside (fixed) or the 
Facility's field laboratory will be used for analyzing all samples collected during the corrective action. 
Depending on the nature of the corrective action, NMED and the PM may conclude that the analysis 
can be performed at the Facility's field laboratory. An example would be if the scope of the corrective 
action is small and an initial laboratory performance and systems audit conducted by the PM or his 
designee concludes that proper QA/ QC procedures will be met. If NMED and the PM determine that 
onsite analysis is acceptable, the CoC procedures will still apply. 

2.3.11 Contaminant Material Disposal 

The corrective action process may generate several different waste streams. The following list contains 
contaminated materials expected to be generated over all phases of the corrective action: 

• Recovered soils 
• Groundwater from monitoring well development and sampling 
• Surface water samples 
• Wastewater (cons) from treatment 
• Wash and rinse water from personnel and equipment decontamination 
• Expired laboratory water and soil samples 

Each material will be fully characterized consistent with the requirements contained in Permit 
Attachment F, Tables 4-1 and 4-3. The purpose of the characterization will be to determine how the 
materials will be managed. Based on the analytical results and in accordance with Facility permits, the 
materials will be landfilled or stabilized in the Facility process onsite, if feasible, or managed offsite. In 
all cases, treatment, storage, disposal, or discharge of the materials will be conducted in accordance with 
federal, state, and local regulations. 

2.4 SAMPLE ANALYTICAL PLAN 

The sample analytical plan herein builds on the SAP information presented earlier in Section 2.3.4 and 
presents the specific analytical procedures that will be followed under the corrective action process. 
Included are procedures for completing CoC forms, as well as sample storage, preparation, and analysis. 
Also described are procedures regarding sampling equipment calibration procedures, and calibration 
frequency. Information is included for data reduction, validation, and reporting. 

Repeated references are made below to Permit Attachment F, Waste Analysis Plan. Since the water and 
solids samples collected under both normal operations and a corrective action are expected to be 
chemically and physically similar, the PM will utilize the analytical methodologies contained in Permit 
Attachment F under both scenarios. During a corrective action, modifications to the procedures below 
could be required, from time to time, based on sample matrix or unforeseen physical or chemical 
attributes. The SW-846 manual will be consulted, as required, to ensure that any such modifications are 
based on previously established protocols. NMED will be consulted to seek approval of any such 
modifications. 
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2.4.1 Chain-of-Custody Procedures 

Sample custody will be maintained by a CoC record. The custody record will be completed by the 
individual collecting the sample. CoC records will be completed for all samples. The following CoC 
procedures will be used: 

• A sample will be considered under proper custody if any of the following conditions are met. 
It is in actual possession of the responsible person. 
It is in view, following physical possession. 
It is in the possession of a responsible person and is locked or sealed to prevent tampering. 
It is in a secure area. 

• The CoC is a continuously maintained custody record that travels with the samples at all times. 

• The CoC must always include the following items. 
Corporate name 
Sampler name and signature 
The site designation 
Sample designations 
Sampling date 
Sample collection times 
Analyses to be performed on the samples 
Number of containers submitted for each sample set 

• The person(s) collecting the samples must sign the CoC in the appropriate block at the end of the 
sampling day. 

• Labels on sample containers should be checked against the CoC to make sure there are no 
discrepancies. If an error is found on a label or the CoC, it should be lined through once, in ink, so 
the initial entry can still be read. The correction should then be made in ink and initialed by the 
person making it. 

• The person responsible for shipping the samples must perform the following tasks. 
Sign the topmost "relinquished by" block 
Fill in the shipping date and time 
Tally the number of sample containers 
Note the shipping bill number 
Record the storage time and temperature (if applicable) 

The remainder of the CoC form must be placed inside the shipping container prior to being sealed for 
shipment. When samples are held at the project site overnight or longer, the comparison check 
described above should be made again by the person responsible for shipping the samples. 

A copy of the CoC must be retained for return to the project office together with a copy of the 
shipping bill. 

2.4.1.1 Sample Shipping and C-o-C Information Verification 

At the conclusion of sampling, samples will be prepared for shipment to the analytical laboratory the 
following day. Sample shipping schedules should not include delays at an intermediate airport over a 
weekend. Each ice chest should contain one clearly labeled temperature blank consisting of tap water 
in a small plastic bottle. 
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A sample shipping notebook will be kept at the site by the PM. This notebook is a permanent record 
of the samples stored or shipped from the site. All notebook entries will be initialed. When preparing 
samples for shipment, record in the sample shipping notebook the following items: 

• Time 
• Date 
• Sample numbers 
• Laboratory to which they are being shipped 

When preparing stored samples for shipping, the cooler will be repacked with fresh gel ice and the 
temperature will be checked and recorded on the CoC and in the sample shipping notebook. The 
temperature inside the cooler shall be checked by opening one of the temperature blanks and inserting 
the thermometer in the water after the temperature blank has been in the cooler long enough to be at 
the same temperature as the cooler. 

Samples will be packaged and shipped using procedures described below. To the extent practical, 
samples will be shipped to the project laboratories the day after they are collected. 

(a) Shipping Supplies 

The items listed below are needed for packing and shipping samples. 

• Ice chest(s) 
• Gel ice or equivalent (8 to 10 pounds per ice chest) 
• Bubble wrap bags 
• Packing material 
• Address labels 
• Strapping tape 
• Temperature blank 
• Shipping bill 
• Custody seals 
• Large zippered freezer bags 

(b) Sample Packing 

• Check all container labels against the CoC to make sure there are no discrepancies and both the labels and 
the CoC are complete and legible. 

• Count the containers to make sure the number is recorded correctly on the CoC. 
• Make sure all bottle caps are tightly secured. 
• If any samples were handled or treated in an unusual manner, make sure this is noted on both the 

sample and the CoC. 
• Sample Placement: 

One-liter bottles shall be placed upright in the ice chest, not stacked. 
Plastic and glass bottles shall be alternated. 
Place a temperature blank in each ice chest being shipped. 
Place 8 to 10 pounds of completely frozen blocks of gel ice in each ice chest, distributing 
them evenly among the samples to insure an even temperature distribution. Dry ice 
should not be used because it can freeze samples. Water ice should not be used if samples 
are shipped by plane because it will melt during shipment and possibly contaminate 
samples. 
Discard any gel ice that shows signs of leakage. 
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Fill all void spaces in the ice chests with clean packing material (styrofoam peanuts, bubble 
wrap or other approved wrapping material). Paper or cardboard should never be used as 
packing material. 

• Complete the shipping bill with shippers' and receivers' addresses, if these are not already printed 
on the bill. 

• Mark the airbill for overnight delivery. 
• Note the airbill number in the appropriate box on the CoC. 

• Next to each sample line on the CoC, note the number of the ice chest in which the sample was 
placed. 

• If multiple ice chests are being used, note which contains the trip blanks and samples for VOC 
analysis 

• Retain a copy of the CoC. 
• Put the CoC in a zippered freezer bag and tape to the inside lid of the corresponding ice chest. 
• Remove old labels, tape, etc., from the ice chests. 
• Attach the shipping bill to the top of the corresponding container. 

(c) Shipping Containers 

• Attach address labels to all shipping containers. 
• Make sure each container will close properly and that the drain is plugged. 
• Seal each container with strapping tape in at least two places, and wrap the tape twice around the 

container at the hinge points. 
• Attach custody seals across the ends of the tape. 
• Place "up" arrow stickers on the sides of containers holding water samples. 
• Transport the samples to the carrier's shipping location. 
• Obtain a copy of the airbill from the carrier's representative. 
• Staple the airbill copy to the retained copy of the CoC. 
• Give both papers to the PM, or designee, who will circulate or ftle them as needed. 

The field sampling technician who collected the samples will sign and date the CoC then place the CoC 
inside of the shipping container with the preserved samples and the container will be sealed. The PM 
will fax the CoC and airbill copy to the Project Chemist at the analytical laboratory to inform the 
laboratory of the anticipated arrival time of the samples at the local airport. If the samples are 
transported to the laboratory by a commercial carrier, signed airbills or other applicable bills of lading 
will serve as evidence of custody transfer between the field sampler and carrier as well as carrier and 
laboratory. The field sampler will retain copies of the CoC record and airbills, or bills of lading and will 
provided these documents to the PM who will transfer them to the DCO for filing. If the CoC records 
are sequentially numbered, the record number and airbill number will be cross-referenced in the field 
logbook or appropriate field form. 

After the Project Chemist receives the samples, he will sign and date the "Received By" portion of the 
CoC form and return a CoC colored copy to the Facility. This will occur when the analytical results are 
provided to the Facility. The Document Control Officer (DCO) will collect the final CoCs and the 
analytical reports when they are received from the laboratory and coordinate with the PM regarding 
adding the results to the data record and filing of the CoC forms and analytical reports. 
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2.4.2 Sample Storage Procedures 

Sample storage procedures will be followed according to the requirements presented in Permit 
Attachment F, Section 4.6.4, Table 4-7. While these requirements apply to samples collected under 
normal Facility operations, the requirements will also apply to samples collected under a corrective 
action. Specific sample holding times are listed in the table as well. 

2.4.3 Sample Preparation Methods 

The goal of effective sample preparations is to produce analytical samples that are homogeneous and 
will maximize quality assurance through consistently prepared samples (less analytical interference and 
bias is introduced). Environmental samples collected during the corrective action process will be 
collected to characterize the extent of the released material and to verify that the remedial Action Levels 
have been met. The samples will be expected to contain any of the compounds that are referenced in 
the Facility's RCRA permit (Permit Attachment K). The sample matrices will consist of soils and/or 
water. Analytical procedures for the samples are described below. Prior to analysis, however, specific 
sample preparation procedures will be followed. As described below in Section 2.4.4, characterization 
of corrective action samples will be performed using the methods listed in Permit Attachment F, Tables 
4-1 and 4-3. Similarly, sample preparation procedures that correspond to the analytical methods as 
contained in the tables will also be used. 

2.4.4 Analytical Procedures 

It is assumed that all waste .materials generated during a corrective action will be considered RCRA
regulated until sampling and analysis is conducted to verify the material's chemical and physical nature. 
Therefore, sampling and analysis will be conducted in accordance with the requirements of the .Waste 
Analysis Plan contained in Permit Attachment F. The sources of the wastes will include corrective 
action operations (spent personal protective equipment), expired analytical samples, waste generated 
during remedial operations, and decontamination wash and rinse water. 

All analytical services will be coordinated through the Facility's field laboratory as per Permit 
Attachment F, Waste Analysis Plan. All samples submitted to the lab will be either be analyzed at an 
external (fixed) laboratory or the Facility's field laboratory as approved by the PM and NMED. 
Analytical method selection will be based on the requirements of the decision to be made. These 
requirements may include required analytical information, sensitivity, selectivity, precision and bias, and 
data comparability. 

Analytical methods will be selected based on the released materials to ensure that background 
concentrations (Action Levels) are detected. Permit Attachment F analytical methods will be used for 
laboratory analysis of organic and inorganic chemicals in soil samples unless other methods are 
proposed by the PM and accepted by NMED. Surface water and groundwater samples will be analyzed 
using Permit Attachment F. 

If a site investigation requires the measurement of analyte concentrations to be less than the detection 
limit measured by routine analytical methods, the PM will select an alternative analytical methods that 
will provide a lower detection limit to the extent practicable. 

The Toxicity Characteristic Leaching Procedure (TCLP) will not be used as a quantitative analytical 
tool except to characterize waste materials generated during the corrective action process. The 
statutory purpose of the TCLP procedure is to determine whether a material exhibits the characteristics 
of a hazardous waste under 40 CFR Part 261. Similarly, it will not be used for determining the nature, 
rate, and extent of contamination, or for confirmation sampling. 
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As described earlier, Permit Attachment F contains specific analytical methods that will be used for 
wastes received under normal operations. Given the similarities that are expected between waste 
received under normal operations and wastes generated under a corrective action, the analytical 
methods contained in Attachment F (fables 4-1 and 4-3) will be used to characterize corrective action 
samples. The PM will ensure that Attachment F, Tables 4-1 and 4-3, requirements are followed as if 
the waste generated under the corrective action will be stabilized or directly landftlled onsite as a 
received waste stream. Therefore, pre-acceptance analysis will first be conducted (fable 4-1) and 
additional analysis under Table 4-3 will be performed to ensure that wastes generated under a corrective 
action are within acceptance limits as specified in the Facility's permit. 

2.4.5 Calibration Procedures and Frequency 

Field and fixed laboratory equipment calibration and frequency of calibration procedures as presented 
in Permit Attachment F, Section 4.7.2.2, will be utilized. The procedures will be in accordance with 
EPA or equivalent methodology requirements. The operation, calibration, and maintenance of all 
laboratory instrumentation will be conducted in accordance with manufacturer specifications and will 
be performed by laboratory personnel who have been trained in implementing these procedures. 

2.4.6 Data Reduction, Validation, and Reporting 

Procedures will be used for determining whether data packages received from an analytical laboratory 
were generated according to contract specifications and contain the information necessary to determine 
if the data are sufficient for decision making. This procedure will be included in the RFIWP and CMS 
and will be developed by the Environmental Coordinator (EC) and approved by the PM. 

All analytical laboratory data will be presented as SW-846 [i.e., EPA SW-846, Test Methods for Evaluating 
Solid Waste, Physical/ Chemical Methods, Third Edition (EPA, 1986)] documentation packages that provide 
the same level of detail as EPA Contract Laboratory Program (CLP) Level IV [see OLM02.1, USEPA 
Contract Laboratory Program Statement o/ Work for Organics Ana!Jsis, Multi-Media, Multi-Concentration (EPA, 
1990a) and OLM03.0, US EPA Contract Laboratory Program Statement o/ Work for Organics Ana!Jsis, Multi
Media, Multi-Concentration (EPA, 1990b)]. A tabular key will be provided with the package that relates 
field/laboratory sample numbers to: 1) QA and QC samples; 2) cooler receipt form(s); 3) reporting 
requirements for organic and inorganic analyses; 4) reporting of internal QC results (e.g., laboratory 
blanks, surrogate spike samples, matrix spike samples, laboratory duplicates and/ or matrix spike 
duplicate pairs, and laboratory control standards); and 5) identification of field duplicates and all types 
of blanks. Actual chromatograms will be provided for all samples analyzed by gas chromatography 
(GC) methods. 

Analytical data packages will be verified and validated in compliance with the requirements of Appendix 
C (Data Validation SOP). At a minimum, data package verification will include evaluation of sampling 
documentation/ representativeness, technical holding time, instrument calibration and tuning, field and 
lab blank sample analyses, method QC sample results, field duplicates, compound identification and 
quantification, the presence of any elevated detection limits, and a summary of qualified data. All data 
will be flagged with appropriate qualifiers prior to use in preparing any final RFI and CMS reports for 
correction action. 

2.4.6.1 Reduction Methods 

The data will be electronically compiled into tabular formats so that statistical analysis can be 
performed on the data. This compilation will be performed at the laboratory. The compiled data for 
each sample location will be presented chronologically on a per constituent basis. Both electronic and 
hardcopies of the reduced data will be provided to the PM. 
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2.4.6.2 Varldation and Verification Methods 

The data validation and verification methods presented in Appendix C address the rrurumum 
requirements and are modified from EPA Contract Laboratory Procedure validation protocols (EPA, 
1994a; 1994b) for use with SW846 analytical methods. The procedures contained in Appendix C 
require: 1) an initial review or verification of the completeness of individual data packages for each 
SDG; 2) validation of the data using guidelines tailored to the type of analyses performed (I.e., organics 
or inorganics); 3) resolution of data discrepancies, where possible, by liaison with the responsible 
laboratory; 4) qualification of data by flagging with appropriate codes, with emphasis on data usability 
for decision-making purposes; and 5) preparation of SDG-specific data assessment summaries and a 
narrative report. All validated data packages, including the data assessment summaries and narrative 
report, will be subject to independent technical review, prior to any direct submittals to NMED, and 
prior to incorporation of results in the required corrective action reports. 

2.4.6.3 ReconciRation with User Requirements 

The validated analytical data from the corrective action and all other reviewed and approved data will 
be evaluated against the intended uses of the data, as stated earlier in this document and the SAP. The 
results of the evaluation, any noted data gaps, and other questionable results will be identified and 
discussed in a comprehensive site characterization technical memorandum. Specific recommendations 
will be made with regard to refining the project scope for the corrective action. The draft and final 
versions of the technical memorandum will be subject to independent technical review, prior to 
submittal to NMED. 

All data will be flagged with appropriate qualifiers, with emphasis on data usability for decision-making 
purposes, prior to use in preparing corrective action reports. Data qualifiers (letter codes attached to 
'data results) will be used in the data validation process to designate potential problems associated with 
individual sample results. Each data qualifier will be accompanied by a justification code that provides 
information about the deficiency leading to final qualification of the data. The EC will conduct this 
activity. The validation procedure that will be used for routine analytical services will provide 
information about the reason the qualifier was applied and its potential impact on the affected data so 
that the data may be used appropriately. 

Hard copies of the validated data packages and associated data summary reports will be made available. 
Validated electronic copies of the data files and associated field data (i.e., basic site information, sample 
locations, soil boring and lithologic information, well installation and monitoring data, field sampling 
and field test data, and CoC information) will be transmitted to a project database that will serve as the 
primary database archive for the project. 

As discussed in Section 2.2.3.1, the results of the data validation for each distinct sampling event will be 
documented in a QCSR. The QCSR will briefly summarize the QA/QC results for the samples 
collected, with specific emphasis on data quality usability and acceptability. Any deviations from site
specific plans will be discussed and justified. At a minimum, the QCSR will include the following: 

• Introduction - a short introduction of the sample types, analyses conducted, laboratories involved 
and applicable plans, specifications and references 

• Summary - an assessment of the quality control parameters reviewed during the activities and a 
summary of the data package completeness 

• Deficiencies - summary of all qualified results, including rejected data, reasons for their 
qualification and their effect on data usability 
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• Glossary of data qualifiers - a table listing all data qualifiers applied as a result of the validation 
process and their explanation 

• Attachments - all supporting documentation related to the validation results 

2.5 REFERENCES FOR SECTION 2.0 

The following list includes all references cited in this section. 

EPA (US Environmental Protection Agency), December 1989. "Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation Manual (Part A)," Interim Final. EPA 540/1-89/002, 
Office of Emergency and Remedial Response, Washington, DC. (EPA 1989) 

EPA (US Environmental Protection Agency), May 1993. "The Plug-In Approach: A Generic Strategy 
to Expediting Cleanup," DOE/EH-413-9903, Office of Environmental Management, Office of 
Environment, Safety and Health, Washington, DC. (EPA 1993) 

EPA (US Environmental Protection Agency), August 1993. "Guidance on Conducting Non-Time
Critical Removal Actions under CERCLA," EPA/540-R-93-057, Washington, DC: (EPA 1993) 

EPA (US Environmental Protection Agency), September 1993. "Presumptive Remedies: Policy and 
Procedures," OSWER Directive 9355.0-47FS, EPA 540-F-93-047, PB93-963345, Office of Solid Waste 
and Emergency Response. Hazardous Site Control Division, Washington, DC. (EPA 1993) 

EPA (US Environmental Protection Agency), February 1994. "USEP A Contract Laboratory Program 
National Functional Guidelines for Inorganic Data Review," EPA-540/R-94-013, US Environmental 
Protection Agency, Washington, DC. (EPA 1994) 

EPA (US Environmental Protection Agency), September 1994. "Guidance for the Data Quality 
Objectives Process," EPA QA/G-4, Final, US Environmental Protection Agency, Washington, DC. 
(EPA 1994) 

EPA (US Environmental Protection Agency). 1994. "Revised Interim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities." OSWER Directive 9355.4-12, Office of Solid 
Waste and Emergency Response, Washington, DC. (EPA 1994) 

EPA (US Environmental Protection Agency), December 1994. "USEPA Contract Laboratory Program 
National Functional Guidelines for Organic Data Review: Multi-Media, Multi-Concentration (ILMO 
1.0) and Low Concentration Water (OLCO 1.0)," EPA/540/R/94/090, Office of Solid Waste and 
Emergency Response, Washington, DC. (EPA 1934) 

EPA (US Environmental Protection Agency), June 1997. "Ecological Risk Assessment Guidance for 
Superfund: Process for Designing and Conducting Ecological Risk Assessments," EPA Interim Final 
Report, Washington, DC. (EPA 1997) 

EPA (US Environmental Protection Agency), August 1997. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive 9200.4-18, Office of Solid Waste 
and Emergency Response, Washington, DC. (EPA 1997) 

EPA (US Environmental Protection Agency), November 1997. "Use of Monitored Natural Attenuation 
at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites," Interim Final, OSWER 
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Directive 9100.4-17, Office of Solid Waste and Emergency Response, Washington, DC. (EPA 1997) 

EPA (US Environmental Protection Agency), 1996. "Clean Water Action Plan," EPA-840-R-98-001, 
Washington, DC. (EPA 1998) 

EPA (US Environmental Protection Agency), 1998. Table of Contents, Volume One, for EPA SW-846 
Methods, 1998. Washington, DC. (EPA 1998) 

EPA (US Environmental Protection Agency), April 1998. "Guidelines for Ecological Risk Assessment," 
EPA Final Report EPA/ 630/R-95/002F, Washington, DC. (EPA 1998) 

EPA (US Environmental Protection Agency), December 1998. "Draft Risk Management Strategy,' 
Multimedia Planning and Permitting Division, US EPA Region 6, Dallas, Texas. (EPA 1998) 

EPA (US Environmental Protection Agency), June 1999. "EPA Region 6 Human Health Medium
Specific Screening Levels," Dallas, Texas. (EPA 1999) 

NMED (New Mexico Environment Department), March 3, 1998. "Risk-Based Decision Tree 
Description," Santa Fe, New Mexico. (NMED 1998) 

EPA (US Environmental Protection Agency), August 2002. " RCRA Waste Sampling Draft Technical 
Guidance- Planning, Implementation, and Assessment", EPA530-D-02-002, Office of Solid Waste, 
Washington, D.C. (EPA 2002) 

EPA (US Environmental Protection Agency), December 2002. "Guidance on Choosing a Sampling 
Design for Environmental Data Collection", EPA QA/G-SS, Office of Environmental Information, 
(EPA, 2002b) 
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3.0 DATA MANAGEMENT PLAN 

3.1 SECTION ORGANIZATION 

The purpose of the data management plan is to support data control during and following corrective 
action activities at the Facility. The plan sets forth implementation guidelines for management of 
technical reports, communications, and technical data associated with the corrective action. The plan 
will be implemented according to internal procedures such as quality procedures (QPs), SOPs, 
management guidance, and administrative controls that will be developed when the Facility becomes 
operational. 

The plan is intended to coincide with other chapters of this FCAWP. Section 3.1 presents the 
organization, regulatory mandate, purpose, objectives, and terminology of the plan. Section 3.2 
describes the data record and presents how sample labeling and analytical records will be kept. Section 
3.3 describes the facilities and information management capabilities that will be used for managing all 
reports and documents associated with a corrective action. 

3.1.1 Records and Documents Management Objectives 

The data management plan below provides the basic elements and regulatory requirements that will 
enable effective data management under the Facility's RCRA permit. From a technical and compliance 
perspective, the plan below addresses the following aspects: 

• Document and track corrective action investigation data and results 

• Identify and setup data documentation materials and procedures 

• Identify and setup project flles requirements 

• Identify and setup procedures for project-related progress reporting and documentation 

• Develop a format for presenting data and conclusions related to the corrective action investigation 

Another important objective is to maintain data so that it will be readily available to Facility, public, and 
NMED users at all times. This goal applies to both hardcopy and electronic data. 

The plan presented below addresses project needs for all types of records including 

• Analytical data 
• Photographs 
• Investigation-related reports 
• Community relations-related documents 

All records will be collected, organized, electronically indexed, stored in at least two locations, and 
protected. The DCO will manage these records. The locations for storing analytical data will consist of 
the Facility administrative office and the laboratory where the analyses were performed. The locations 
for storing photographs and investigation-related reports will include the Facility administrative office 
and the Gandy-Marley office in Tatum, New Mexico. Community relations-related documents will be 
stored at the Facility's administrative office and the repository locations specified in Section 5.4.7. All 
of these records will be provided to NMED. 
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A high level of diligence and effort will be put into the plan's implementation. The data records will be 
subject to regulatory audits and scrutiny as part of the permit compliance process. Therefore, data 
records will be kept in an organized format so that the data is technically and regulatorily defensible and 
can be readily audited. This will be accomplished by: 

• Keeping the Facility data records up to date 

• Maintaining a secure and effective data transfer system between the fixed and field laboratory, and 
the Facility 

• Utilization of computer hardware and software that allows for instantaneous review of data in both 
tabular and graphical format, and data manipulation and statistical analysis can be readily 
performed 

• Providing easy access to laboratory and Facility performance and system audit results 

Certainly, records management under a corrective action must integrate with records management for 
the Facility under normal operations. In the event that simultaneous auditing of data associated with 
both corrective action and normal operations are required, this will be achieved given the four actions 
listed above. By implementing these actions, the auditing process will be effectively conducted given 
efficient access to all records as required during the auditing process. Secondly, the potential number 
of audit exceptions will be significantly minimized if not eliminated. 

3.1.2 Regulatory Requirements 

The design, structure, and implementation of this plan are required by Permit Attachment R, Facility 
Corrective Action Work Plan Outline, Task II. An objective of the FCA WP is to have in place SOPs 
for conducting an investigation of a released hazardous material. 

Adequate data documentation of work performed under a corrective action process is of high 
importance. The Facility's corrective action data record will also contain analytical reports and 
correspondence that becomes part of the Facility's overall AR. 

3.1.3 Definition of "Records'" 

The Facility recognizes the importance of effective terminology and its usage. Since there will be 
multiple users of the corrective action data generated by the Facility, such terminology as contained in 
this plan will be specifically defined. To ensure that terms are used consistently, the following 
definition for "records" (as contained in 44 United States Code 3301) will relate to data records 
described in this plan. · 

"Records" are defined as ''books, papers, maps, photographs, machine-readable 
materials, or other documentary materials, regardless of physical form or 
characteristics, ... appropriate for preservation ... because of the informational value of 
the data in them." 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80411 * (970) 879-6260 



MffY2003 Draft* Facility Corrective Action Work Plan # 31 

For the purposes of corrective action at the Facility, "records" will refer to all data records (hardcopy 
and electronic) and will be used throughout this plan to encompass all data records related to the 
corrective action. 

3.2 DESCRIPTION OF THE ANALYTICAL DATA RECORD 

The information below presents details related to how the sample and field measurement data will be 
managed. 

3.2.1 Sample and Field Measurement Database 

A project database will be maintained that archives all pertinent field and analytical data. The database 
will include a data record with the following minimum fields: 

• Location ID - a unique identification number that designates the location of the sample collected 
• Sample ID - a unique identification number that designates the specific sample collected 
• Sample date - date of sample collection 
• Matrix - the matrix of the sample collected 
• Measurement type - field or laboratory 
• Parameter - the property or component analyzed or measured 
• Value - numerical analytical result 
• Units- units of measurement 
• Qualifier code 
• Method detection limit 
• Practical quantitation limit 
• Analytical method 
• Analysis date 

3.2.2 Corrective Action Data Record Control 

The information below lays out a program for managing corrective action data records given the 
objectives described earlier in Section 3.1.2. 

The data management plan herein is based on a tiered approach that considers data control and Facility 
commitment to quality program guidelines. This approach will be achieved by the quality management 
concept that will involve the commitment of the PM who will assign varying levels of data control to 
Facility personnel. This means that one individual (Eq may be responsible for distribution of data and 
another person (DCO) will be responsible for filing of original copies and database upkeep. The 
purpose of this approach is to ensure the proper distribution of data and consistency in terms of filing 
and database maintenance. 

The PM will receive data from the field or fixed laboratory and provide the data to the DCO. 

Corrective action data records will be used for making remedial or administrative decisions or to 
document the completion of the corrective action process by demonstrating that the Action Levels 
specified in the Facility's permit have been achieved. Data related to remedial decisions will be 
provided to NMED in the form of corrective action progress reports or similar records documenting 
project decisions. These reports will be provided on a monthly basis. 

The PM will review all corrective action related documents to confu:m whether such documents (field 
notes and written materials) should be incorporated into the data management system. This 
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determination will be completed under the following program approach: 

After receiving the records from the PM, the Facility's DCO will take the following steps: 

• Verify the records for clarity, legibility, and completeness. 

• Update the analytical database (electronic indexing system) to account for the data records. 

• Make compact disc copies of the database (any records in hardcopy only that are not suitable for 
transfer to CD will be kept at the locations described in Section 3.1.1. 

• Enter the CD identification number in the indexing system. 

• Store the original data record documents and a CD in the locations specified in Section 3.1.1. 

• Provide the electronic index of available data records to NMED and local city governments (Tatum 
and Roswell) on a quarterly basis. 

3.2.1.1 Data Control Task Training 

Personnel may be designated by the DCO to be involved in the processing of data records and will 
have received task training in the processing of the data. Task training certificates, will be retained by 
the DCO and will be kept in the RRO. 

3.2.1.2 lntemal and Extemal Data Records 

All data records transferred to the DCO will provide a base of information to which the corrective 
action team participants can refer. The data records will include those internal records developed on 
site such as field data log sheets and other data records developed offsite that have been transmitted to 
the Facility. 

3.2.1.3 Access Rights to the Administrative Record 

The AR at the Facility will include the data records both related and unrelated to the corrective action 
process. Access to electronic data not related to the corrective action will be enabled by separate user 
identifications and passwords. 

3.3 DESCRIPTION OF RECORDS MANAGEMENT FACILITIES 

3.3.1 Records Retention Office 

An RRO managed by the DCO will be located at the administrative office of the Facility. The office 
will receive, store, and retrieve data records. The office will retain originals of all data records related to 
the corrective action process as described in Section 3.1.1. RRO will be the central location of the AR 
so that corrective action participants can access site historical information that may influence cleanup 
decisions. As part of this role, a centralized data records location will provide the ability to retrieve data 
records based on varying parameters such as subject, author, technical areas, and publication date. 
Corrective action participants may request data records at any time from the DCO. A checkout 
procedure will be maintained so that the whereabouts of released data records can be tracked. This will 
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involve checking out read-only CDs or hardcopy records. 

The DCO will work in concert with the corrective action team and NMED to ensure timely public 
awareness and access to data records. This will be accomplished by providing records for public 
inspection on a local level, upon public request, as instructed by the GM. This will also be achieved by 
providing an electronic index of available records at the local city government buildings in Tatum and 
Roswell. 

3.3.2 Information Management Capability 

The PM will establish an information management capability (IMC) within the RRO to provide the 
hardware, IT systems, and expertise required for supporting the spatial and tabular data collected during 
the corrective action process. The IMC may incorporate the expertise of Geographical Information 
Systems (GIS) and database specialists for providing corrective action personnel with an interactive 
database management capability, database query results, three-dimensional analyses, and data 
visualization. 

The IMC will consist of: 

• GIS capability that will focus on three-dimensional data (location of buildings, extent of 
released material migration, changes in COPC concentration relative to sources of release, 
time, depth, surface water features, roads, rivers, sample sites, monitoring wells, etc.) 

• A database management person responsible for managing the database and will focus on 
designing, specifying, constructing, and updating the database 

• Expertise to visualize and understand the analytical needs of the corrective action process and 
to fulfill the needs by utilizing appropriate commercial software or by developing customized 
in-house applications 

• Availability of effective computer hardware resources to access, maintain, and conduct data 
analysis 

• Maintenance of an automated backup 

• Incorporating portable document format (pdf) capability into the actions above so that 
corrective action data records can be made available to outside parties. This will be 
accomplished by maintaining pdf versions of all record ftles that will be provided to outside 
parties. 

Compact Disk Storage 

Read-only CD storage systems efficiently store large volumes of information. CD storage will be used 
at the RRO to store and disseminate information to the Facility, NMED, or the public. 

File Standards and Compatibility 

The corrective action process may utilize one or more operating systems such as: 

• Microsoft Windows and NT 
• UNIX 
• Virtual Memory Systems 
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While these systems are not directly compatible, the problem of flle incompatibility will not be unique 
to the Facility or the corrective action process. Therefore, this data management plan specifies using 
up-to-date system versions that adhere to future standards and protocols for exchanging information. 

3.4 REFERENCES FOR SECTION 3.0 

Title 44 United States Code Part 3301, Washington, D.C., USA 
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4.0 HEALTH AND SAFETY PLAN 

4.1 INTRODUCTION AND BACKGROUND 

The Facility is located in eastern Chaves County, New Mexico in an area that has historically been 
utilized primarily as range land for livestock grazing and for limited oil and gas activities (Figures 1.1 
and 1.2). The residence nearest the site is owned by Marley Ranches, Ltd. and is located approximately 
2.9 miles to the east-southeast. 

The Facility will be a full-service RCRA Subtitle C waste treatment, storage, and disposal operation. 
The Facility will be located in Southeastern New Mexico on approximately 480 acres of privately owned 
land in Chaves County. By road, the Facility is approximately 43 miles east of Roswell and 36 miles 
west of Tatum, New Mexico. 

All waste placed in the Facility will meet Land Disposal Restrictions (LDR) prior to disposal. The 
Facility will accept polychlorinated biphenyl (PCB) wastes that are not regulated by Toxic Substances 
Control Act (fSCA), that is only PCB wastes at concentrations of less than 50 parts per million (ppm) 
in liquids and 500 ppm for bulk PCB remediation waste. The Facility will offer the following RCRA 
regulated services, which are described in this permit application. 

Two treatment processes will be used at the Facility, including an evaporation pond for managing 
wastewaters the discharge from which meets WR standards and a stabilization process for treating 
liquids, sludges, and solids to ensure that no free liquids are present and that WR standards are met 
prior to placing wastes in the landfill. 

Two container storage areas (roll-off storage area and drum handling unit) will be used to stage received 
wastes at the Facility for treatment or disposal. These units will ensure that wastes ate stored in 
compliance with RCRA requirements for permitted storage. Neither of the units will be used for long
term storage of wastes. 

Aboveground storage tanks will be utilized to accumulate regulated bulk liquid hazardous wastes prior 
to stabilization. Handling of reactive materials, tank corrosion, tank assessments, tank inspection and 
tightness testing, and repair and certification of tank systems also will be conducted 

A landfill will be utilized for the disposal of wastes that meets WR standards. Support units and 
structures will include a chemical laboratory, administration building, weigh scale area, maintenance 
shop, truck wash unit, clay processing area, clay liner material stockpiles, daily cover stockpiles, and a 
stormwater retention basin. 

The future debris encapsulation area and the future waste processing area identified in the Facility 
layout are possible future RCRA treatment units envisioned for the Facility that are not being designed 
at this time. Prior to construction of these units, an RCRA permit modification request will be 
submitted. 

Permit Attachment L, Section 2.1.2, contains additional Facility layout details. 

4.1.1 TRAFFIC PATTERNS 

The flow of traffic within the Facility boundary will not be significant except during shift changes. The 
number of employee vehicles will not be substantial enough to require elaborate signage or other traffic 
control systems. All personnel will be given written instructions that will caution them to be alert to 
other vehicles and pedestrians. Each vehicle will enter and exit through the security gate at the 
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northeast comer of the perimeter of the Facility boundary. The arrival and departure of trucks 
transporting wastes will not be scheduled during peak traffic times. 

Access to the Facility will be gained through the security gate at the northeast comer of the perimeter 
fence. Authorization to enter the Facility will be verified for each vehicle. Visitors will be required to 
sign in at the guard shack and will be escorted while onsite unless other arrangements are made with the 
Facility. Only authorized persons will be allowed past the security gate guard shack. 

All trucks transporting wastes will be stopped at the security gate prior to entering the Facility. Security 
personnel will record the license number, transport company, arrival time, and other pertinent 
information with regard to the vehicle and driver. 

After being granted access to the Facility through the security gate entrance, waste transport vehicles 
will be directed to the untarping/ sampling area. Here, a sample of the waste will be collected for 
fingerprint testing, along with the shipment manifest and other pertinent documentation. While the 
sample is being analyzed at the chemical laboratory, the truck will be directed to the weigh scales and 
finally to the truck staging area. The truck will remain at the staging area until laboratory analysis 
verifies that the waste meets acceptance criteria and the waste characteristics are consistent with profile 
information from the shipment manifest. 

Following determination that waste acceptance criteria have been met, the truck will be directed either 
to the landfill, in cases where wastes can be directly landfilled (for instance, when all illR treatment 
standards are met), or to another station for staging/ storage or further processing. 

Transporters will use U.S. Highway 380 to reach the Facility. U.S. Highway 380 runs east and west 
between Roswell and Tatum, New Mexico, as shown in Figure 1.2. Permit Attachment L, Section 
2.1.3, contains additional traffic details, including the anticipated vehicle types that will be used at the 
Facility. Permit Attachment L also describes main facility roads, unimproved access roads, temporary 
construction haul roads, traffic control features, and individual facility traffic patterns 

4.1.2 Water Supply, Electricity, and Telephone Service 

A water supply will be developed to support the Facility under: 

• Normal operations 
• Emergencies 
• Corrective actions 

Water supply wells will be drilled and developed within the Facility's boundary. Electrical and 
telephone service will also be provided at the Facility to accommodate the three scenarios above. In 
addition to this telephone service, the point of contact information contained in Permit Attachment A, 
Section, 1.1.6, Facility Contact, will also be available. 

4.2 HEALTH AND SAFETY PLAN - PURPOSE AND APPLICABILITY 

The Facility will develop a Health and Safety Plan (HASP) that meets all federal and state occupational 
safety and health requirements once the operations management staff, including the Health and Safety 
Supervisor, has been hired. At this preliminary stage, it is assumed that the HASP will establish generic 
Health and Safety (H&S) information and requirements applicable to normal Facility operations. 

Section 4.0 of the FCA WP herein references the HASP that will be developed as part of corrective 
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actions, if any, at the Facility. The differences between this section and the Facility-wide HASP are that 
(1) some of the detail in the body of the Facility-wide HASP does not appear in this Section 4.0, and (2) 
the Facility-wide HASP will contain several appendices. 

To supplement the information presented in this section and the finalized Facility-wide HASP, a 
(SSHASP) will be prepared for each field project related to a corrective action. As used in this chapter, 
"field projects" refer to investigation or cleanup of a corrective action site or group of corrective action 
sites. Each SSHASP supplements the HASP by providing additional H&S information and 
requirements indicated by the operations and conditions of a corrective action. 

The Facility acknowledges that potential hazards are inherent in the performance of corrective action 
field operations. Accordingly, the Facility expects that work conducted under the corrective action 
process will be performed in a safe and healthful manner that minimizes the threat and occurrence of 
hazards to health, property, and the environment to levels As Low As Reasonably Achievable 
(ALARA). It will be a priority to protect the Facility's personnel and property, the local public and 
their interests, and the personnel and equipment involved in conducting corrective action activities). 
Programs, plans, and procedures associated with the performance of corrective action field projects will 
be subject to approval by designated Facility management before implementation. However, such 
approval in no way relieves corrective action participants from complying with specific regulatory 
requirements pertaining to H&S programs, plans, procedures, and work practices, nor does such 
approval relieve corrective action participants from their personal responsibility for maintaining a safe 
and healthful work environment. The term "corrective action participants" refers to anyone 
performing work, including Facility personnel, federal and state oversight personnel, subcontractor 
personnel and their lower-tier contractors, consultants, and agents (see Section 4.9.1.2 on Site Visitor 
Policy). 

Furthermore, corrective action participants are responsible for conducting work in accordance with 
applicable federal, state, and local regulations. In some cases in this section and as indicated in the 
applicable SSHASPs, the Facility may choose to invoke Occupational Safety and Health Administration 
(OSHA) and Facility requirements that ordinarily might not apply to corrective action field operations 
(e.g., OSHA's general Industry standards in Title 29 of the Code of Federal Regulations [CFR] Part 
1910 [29 CFR 1910]). These choices will be made on a case-by-case basis to maintain consistency with 
the Facility's ALARA policy and to clarify the Facility's expectations concerning interpretable 
requirements of the multiple agencies governing corrective action work. 

When there is concern that implementation of work orders or H&S requirements will conflict with 
contract terms or could unreasonably compromise the safety or health of an individual or the 
environment, such concerns will be brought to the attention of the contract administrator and the Site 
Safety Officer (SSO) (Section 4.9.3.3) immediately. Failure to comply with the terms of H&S plans may 
constitute cause to stop activity or to issue a stop-work order as specified in Section 4.9.3.3 of this 
document without cost or penalty to the Facility. 

The Facility will provide the finalized Facility-wide HASP to corrective action participants with all 
related materials. The materials will include this section and the HASP appendices containing forms 
and procedures. It will also provide a model SSHASP. The HASP and the completed SSHASP for 
each corrective action will be kept readily available for reference by individuals performing field 
operations to govern the conduct of work at the applicable site(s). 
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4.3 REVIEW AND APPROVAL 

Before any work is initiated, the project team will review the existing Facility-wide HASP and submit a 
completed SSHASP, in draft form, to the Facility SSO, who will circulate it to appropriate Facility 
management personnel for review and approval. Each SSHASP submitted will be signed by an 
authorized representative of each corrective action participant-employer whose employees are subject 
to the terms of the SSHASP. The employer's signature on the signature page serves as a certification 
that the employer has reviewed, concurs with, and will comply with the terms of the HASP and 
SSHASP. After signing the signature page, the SSO returns the SSHASP to each employer. 

Additionally, each individual who needs to enter a controlled area of a site where access has been 
limited in accordance with the HASP and the completed SSHASP signs an acknowledgment form (see 
the finalized HASP). The intent of the acknowledgement form will be to ensure that he/ she has read 
or has been briefed on and understands the contents of the HASP and applicable SSHASP and agrees 
to abide by the terms of these documents. 

4.4 INTEGRATED SAFETY MANAGEMENT 

All corrective action activities and documents will be designed to be consistent with an Integrated 
Safety Management (ISM) system. The ISM is an over-arching environment, safety, and health policy. 
The corrective action participants will accept the responsibility for understanding and implementing the 
appropriate Facility ISM requirements. ISM implementation is accomplished through worker 
involvement, communication, and feedback at all levels and is documented here, in the corrective 
action HASP, and in every SSHASP. 

The five ISM core functions are summarized below along with how these functions are implemented 
during corrective actions. 

1. Define the Scope of Work 

All corrective action work is part of a well-defined work breakdown structure. Individual 
scopes of work will be further defined into tasks, sub tasks and activities. This structure will be 
in place from the Project's inception and will be ingrained into the culture. 

2. Analyze the Hazards and Environmental Aspects 

Based on the defined scope of work and before any fieldwork is conducted, SSHASPs will be 
prepared that address well-defined health and safety requirements. Field supervisors and SSOs 
will identify and analyze the potential hazards and document them in activity hazard analyses 
(AHAs). Each SSHASP prepared for corrective action will contain as many AHAs as necessary 
to address all potential safety and environmental hazards associated with the activity. 
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3. Develop and Implement the Controls 

After hazards are identified and analyzed, various engineering, administrative, and Personal 
Protective Equipment (PPE) control measures will be instituted. The most suitable controls 
will be incorporated into the AHAs. The hazard controls will then be integrated into the overall 
work plan. 

4. Perform the Work 

The scope of work is then executed. Each day the field team reviews the hazards and controls 
for the work they are about to perform. Every member of the field crew will have the 
opportunity to question and provide feedback on the effectiveness of the controls during daily 
safety meetings. The field supervisor and SSO will ensure that all work is conducted within the 
defined controls. 

5. Ensure Performance 

Changes to AHAs will be incorporated on a real-time basis based on feedback from the field 
team and as conditions change. Opportunities for ·performance improvement are often 
recognized based on the experience and ingenuity of the field teams. Such improvements are 
carried over to other fieldwork through the sharing of SSHASPs and AHAs and through the 
lessons learned. 

It is through these activities that the corrective action teams will seek to continuously improve safety 
performance and contribute to the Facility's commitment to ISM. 

4.5 HAZARD RECOGNITION AND RISK ANALYSIS 

Hazard assessment is the process of identifying and evaluating the hazards associated with operational 
activities and will be a fundamental component of the Facility's ISM System. Evaluation and 
identification of hazards will occur: 

• During pre-operational planning of corrective action fieldwork 
• Immediately after initiation of and during performance of tasks with potential hazards 
• Before changes in tasks and/ or operations 
• As required by changing site conditions 
• Continually, as appropriate 

The Facility will provide a method for evaluating and rating hazards in the HASP. The hazard 
assessment method and rationale(s) for the resulting assessments will be clearly indicated in each 
SSHASP created. Attachment B of the Facility's RCRA permit discusses procedures for preventing 
hazards under normal operations at the Facility. These hazard prevention procedures will also apply to 
Facility personnel taking part in a corrective action at the Facility. 

4.5.1 Activity Hazard Analysis 

OSHA (29 CFR 1926.65[b][4][ii][A]) requires that a hazard analysis be prepared for each activity to be 
performed during a corrective action field project. The activity hazard analysis will identify the likely 
safety, chemical, physical, and biological hazards and the affected personnel so that determination can 
be made of the corresponding exposure-monitoring and response plans, administrative and engineering 
controls, site control measures, PPE, medical surveillance, training, and emergency/incident response 
requirements to be implemented to minimize or mitigate the anticipated site hazards. 
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Each SSHASP will include an activity hazard analysis for each of the investigative and remedial tasks 
described in the RFIWP. The AHAs will also be generated by the SSO prior to the commencement of 
operations at the Facility. These AHAs will be designated as Facility AHAs and will become part of the 
Facility H&S program. 

Field team participants and key H&S support personnel will be identified by the role Gob title) and 
task(s) they are expected to perform prior to the beginning of any corrective action. Each anticipated 
activity-specific hazard is assessed, as described in greater detail in this section, to determine the 
associated qualitative probability of occurrence of the hazard and the severity of injury /illness expected 
to result. 

Not all contaminants at a particular site or chemical products used during field operations pose an 
occupational health threat. The determination of substances expected to pose a threat will be made by 
the process of hazard assessment. The following criteria should be used to identify the hazardous 
substances to be assessed: 

• Type, nature, form, quantity, and concentration of the hazardous substance(s) 
• Location of the substance(s) 
• Conditions under which exposure to the substance(s) may occur 
• Specific hazards associated with the substance(s) 

4.5.2 Chemical 

Details of the site-specific hazard assessment of each known site contaminant and chemical product to 
be used will be included in the SSHASP, unless there are none. Of the wide variety of chemicals of 
potential concern at the site, the SSHASP will include only the substances expected to pose an 
occupational health threat, together with the resulting hazard assessment rating. The signs and 
symptoms of chemical exposure, if any, will be provided in an appendix of the SSHASP. 
Corresponding detection methods, protective measures, and response actions will be provided in the 
SSHASP. 

4.5.3 Physical 

General physical hazards of concern include lightning strikes, slips, trips, falls from less than 4-foot 
elevations, heat and cold stress, altitude sickness, animal attacks, and equipment hazards. These 
hazards will be assessed for the Facility, assuming variable exposure conditions on a project-wide basis. 
Results of this assessment, together with the symptoms of exposure, detection methods, protective 
measures, and response actions, will be provided in the SSHASP. 

4.5.4 Biological 

General biological hazards of concern include tick bites, rodent flea bites, poison ivy contact, 
poisonous snake bites, insect bites or stings, and transmission of blood-borne pathogens when first-aid 
or cardiopulmonary resuscitation (CPR) is rendered. Results of this assessment, together with the 
symptoms of exposure, detection methods, protective measures, and response actions will also be 
provided in the SSHASP. 

4.5.5 Job Hazard Analyses 

The Facility uses the terms "task hazard analyses", "activity hazard analyses," and "job hazard analyses" 
interchangeably. Job (activity) hazard analyses are discussed in Section 4.5.1. 
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4.6 KEY PERSONNEL AND ALTERNATES 

The purpose of this section is to clarify the roles, responsibilities, and authority of individuals as they 
relate to H&S at the Triassic Park site and to describe the organizational structure and lines of 
communications that are necessary to achieve the corrective action safety objectives. This section 
complies with the Facility's ISM System and OSHA Hazardous Waste Operations Emergency 
Response (HAZWOPER) requirements. 

Defining H&S responsibilities, authority, and lines of communication for the corrective action is 
complicated by the fact that the Facility design and management structure are in the permitting stage of 
development. Over time, effective H&S structure and communications methods will evolve as 
described in this section and be formalized in future documents and revisions. The following 
fundamental concepts help one understand the basis for the H&S structure and communications. 

Line Organization and Management - A basic premise of ISM is that line management is 
responsible for safety. In the case of corrective actions a memorandum of understanding or similar 
agreements will be issued so that individuals from all line organizations always know and understand 
their safety chain of command. 

Programmatic Organization and Management - Many H&S issues are inherent with environmental 
restoration and will be addressed at the program level. Decisions are made that protect all workers 
involved in an Action, regardless of employer. These decisions and policies are described in program 
H&S requirement documents such as the Facility-wide HASP. It is the responsibility of the line 
organizations to implement H&S and meet the programmatic requirements . 

. Subcontractor Organization and Management - Several subcontractors may perform work as ·part 
of a corrective action. As private employees, they are obliged (legally and contractually) to maintain 
their own H&S programs and line management structure. Subcontractors will integrate the corrective 
action programmatic H&S requirements into their H&S programs, as necessary, while still maintaining 
a degree of H&S autonomy. Subcontractors will prepare their own SSHASPs for a corrective action. 
In the SSHASPs, lines of communication will be defined that link subcontra<;tors to Facility's corrective 
action management team. SSHASPs will be reviewed and approved by Facility personnel. This 
mechanism, along with Facility field oversight, will help ensure that appropriate programmatic and line 
safety is integrated into work performed by subcontractors. 

Most importantly, H&S roles, responsibilities, authority, and communications will be established during 
the planning stages of every field project. The SSHASPs will provide detailed information, ensuring 
that the corrective action team integrates safety in the field, where potential hazards are the greatest. 
Specific individuals fulfilling these roles are identified in each SSHASP. 

4.6.1 Project Team 

The information below presents corrective team responsibilities. A description of subcontractor 
responsibilities is also included. 

4.6.1.1 Facir.ty General Manager 

The Facility GM is the Facility employee who is ultimately responsible for the safety of people working 
on any corrective action. His/her responsibilities include: 

• Making H&S policy decisions 

• Ensuring that adequate H&S resources are available to meet H&S objectives 
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• Resolving conflicts between H&S and production that cannot be resolved at a lower level 

• Ensuring that the corrective action team and subcontractor supervisors/ subcontractor project 
managers comply with H&S programmatic requirements 

• Performing safety walk-around surveys 

• Supporting and promoting the Facility's ALARA and ISM policies and principles 

• Ensuring that ALARA program requirements are met 

• Exercising programmatic and line safety management authority as required 

4.6.1.2 Corrective Action Project Manager 

The PM is a Facility employee who reports to the GM. The PM may direct one or more corrective 
action team members. His/her H&S responsibilities include: 

• Exercising programmatic and line safety management authority as required 

• Ensuring that the required SSHASPs for his/her corrective action are developed and that the 
comments of appropriate reviewers have been incorporated 

• Ensuring that the Facility-wide HASP and SSHASPs are implemented for field operations under 
his/her control 

• Delegating H&S responsibility as necessary to maintain a clear chain of command for H&S issues 

• Ensuring there is always a designated on-site supervisor 

• Ensuring that personnel performing work under his/her management meet H&S qualifications 

• Resolving H&S issues concerning his/her project 

• Prohibiting personnel who do not comply with H&S requirements from working on field projects 
under his/her control 

• Conducting required inspections (see final Facility-wide HASP for specifics) 

• Ensuring the submittal of appropriate field project H&S records to the Facility's Records 
Processing Facility (see final Facility-wide HASP for specifics). 

4.6.1.3 Subcontractor Supervisors/Subcontractor Project Managers 

A subcontractor supervisor/ subcontractor project manager will be responsible for ensuring that 
employees under his/her supervision comply with the HASP and SSHASP. They are responsible for 
ensuring the full cooperation of their organization with other subcontractors to achieve H&S 
objectives. In addition, the subcontractor supervisor/subcontractor project manager will exercise line 
management safety authority for personnel working for that company. When multiple subcontractors 
are on a site, each subcontractor will designate an on-site supervisor who has line management safety 
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authority for their respective personnel. 

Through delegation, subcontractor supervisors/ subcontractor project managers may assume some 
H&S responsibilities and authority afforded the SSO. When this occurs, it will be authorized by the PM 
and clearly described in the SSHASP. The purpose of such delegation is to maintain a clear H&S chain 
of command in the field. 

Subcontractors to the Facility who engage their own subcontractors (second-tier subcontractors) are 
responsible for ensuring that their subcontractors comply with all programmatic and site-specific H&S 
requirements. For projects where multiple second-tier subcontractors are working in the field together, 
ultimate on-site authority resides with the SSO or designee. 

4.6.2 Health & Safety Personnel 

4.6.2.1 Site Safety Officer 

OSHA requires that a site safety and health officer (also known as SSO) be designated and that this 
person will have the responsibility and authority to develop and implement the site safety and health 
plan wd verify compliance. The SSO may perform other duties on the project team, provided these 
duties do not compromise performance of his/her SSO duties. On a project-specific basis, the SSO will 
be qualified to recognize and evaluate hazards and to minimize and mitigate occupational H&S hazards. 

The PM determines if a dedicated SSO is necessary for non-HAZWOPER projects. If a full-time SSO 
is not required, applicable duties of an SSO are to be assigned to other qualified personnel. 

On projects with multiple subcontractors, there will be more than one person with site safety 
responsibilities. It is the SSO's responsibility to see that the safety chain of command is clearly defined 
and documented and that safety coverage is comprehensive. 

The specific responsibilities of the SSO are to: 

• Assist with and/or develop the SSHASP. 

• Verify that on-site personnel have current certification of the applicable training and medical 
surveillance requirements. 

• Help the field team implement the HASP and SSHASP in compliance with applicable federal, state, 
and local H&S regulatory requirements. 

• Perform and document H&S inspections of site operations (see the finalized HASP). 

• Notify the PM of any on-site personnel who are not abiding by applicable H&S requirements and 
of potential or actual hazardous situations needing to be rectified. 

• Notify the PM and the SSO when elements of the HASP and SSHASP are not being met and when 
H&S hazards are not being minimized or mitigated sufficiently. 

• Watch for changes in site operations and conditions that warrant hazard mitigation and/or 
modifications to project H&S plans, procedures, permits, etc. 

• Ensure that copies of the HASP, SSHASP, supplements, and any modifications are current and 
that these documents are readily accessible on site and as needed for corrective action work 
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occurring elsewhere. 

• Assess the necessity and arrange for monitoring of employee exposures to H&S hazards and 
convey results and known implications to the PM. 

• Inform the PM, and affected subcontractor supervisors/subcontractor project managers of results 
of employee exposure monitoring (see the finalized HASP). 

• Monitor levels and effectiveness of PPE and verify proper use, storage and maintenance of 
equipment. 

• Maintain H&S-related field project records, including a daily log of H&S-related matters 
concerning site operations, and provide these records to the PM as necessary before closeout of the 
project. 

Confined-Space-Entry 

Confined-space entry will be managed by the SSO and he/ she will determine whether acceptable entry 
conditions exist at a confined space where entry is planned, will authorize and oversee entry operations, 
and will terminate entry in accordance with regulatory and permit requirements (29 CFR 1910.146 [b]) 

Industrial Hygiene 

Industrial hygiene activities will be handled by the SSO for monitoring employee exposures to 
hazardous substances, and, to the extent necessary for the site-specific work, is capable of evaluating 
exposure-monitoring results to determine actions necessary to protect individuals on site. 1his person 
may be someone who is training to become an SSO and someone to whom the SSO may delegate 
his/her responsibilities as this person is trained and qualified to perform such duties. 

Trenching/Excavation 

The SSO, in accordance with 29 CFR 1910.146, "Permit-Required Confined Spaces," will be capable of 
identifying existing and predictable hazards in the surroundings, or unsanitary, hazardous, or dangerous 
working conditions for trenching or excavation. The SSO will have authorization to take prompt 
corrective measures to eliminate those hazards and will have had specific training in and be 
knowledgeable about soils analysis, the use of protective systems, and the requirements of 29 CFR 1926 
Subpart P - Excavations (29 CFR 1926.650 et seq.). 

4.6.2.2 Other Competent or Qua&fied H&S Personnel 

Throughout 29 CFR 1926, "Safety and Health Regulations for Construction," and applicable standards 
of 29 CFR 1910, "Occupational Safety and Health Standards," invoked by the Facility, OSHA uses the 
terms "competent" and "qualified" to denote specialty trained and knowledgeable individuals who are 
required to perform certain job functions. These specific standards are cited as applicable throughout 
the HASP and SSHASP. Wherever requirements exist in these standards for participation of a 
competent or qualified person, the person will be trained and knowledgeable of the particular regulated 
subject matter in accordance with 29 CFR 1926.32(£) or (m), the applicable regulatory standard, and the 
final HASP. 

4.6.3 Subcontractor Personnel 

A subcontractor representative is a management or H&S professional representing an employer 
affected by terms of the SSHASP. 1his individual will have the authority to approve the terms of the 
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SSHASP and any modifications and to ensure that employees of his/her employer abide by these 
terms. Additional responsibilities include: 

• Interfacing with project line managers, other employers' supervisory personnel, and support 
professionals, as necessary, to coordinate implementation of HASP, SSHASP, and other applicable 
H&S requirements 

• Assisting with resolving H&S issues involving his/her employees performing corrective action 
work, particularly those involving discrepancies between policies of multiple employers represented 
on- site and site-specific H&S requirements 

4. 7 WORK AREA DELINEATION 

The corrective action work area will be delineated by the corrective action team after the RFIWP has 
been approved by NMED. The primary zones within the work area will include: 

• Exclusion zone (EZ) 
• Contamination reduction zone (CRZ) 
• Support zone 
• Support facilities 
• Equipment decontamination pad 
• Temporary drum storage area 
• Mobile laboratory 
• Wash facility 

These zones are described in more detail in Seqion 4.9 below. 

4.8 DESCRIPTION OF LEVELS OF PROTECTION FOR PERSONNEL 

The purpose of PPE is to shield, isolate, or secure individuals from hazards that may be encountered 
when administrative or engineering controls are not feasible or cannot provide adequate protection. 
Accordingly, before requiring field team personnel to use PPE, appropriate administrative and 
engineering controls will be implemented as the first means of defense for mitigating hazards and 
protecting site personnel. 

In accordance with applicable OSHA regulations (Subpart E of 29 CFR 19S6), personnel are not 
allowed to use PPE unless the hazards for which the PPE are intended to protect against have been 
assessed and the appropriate PPE has been specified by a qualified H&S professional. 

PPE requirements will be based on a hazard assessment (see Section 4.4.1) that includes a comparative 
evaluation of site conditions, task-specific operations, potential hazards relative to the performance 
characteristics of the PPE items, and anticipated duration of use. Disposable protective clothing (e.g., 
Tyvek's) may be used at sites contaminated by mixed wastes. Task-specific personal PPE requirements 
that meet applicable OSHA requirements of Subpart E of 29 CFR 1926 will be identified in the 
SSHASP. The U.S. EPA terminology of Levels D, C, B and A (see Figure 4.1) for PPE is used to 
describe the general PPE ensembles that may be used throughout this project. 

Furthermore, personnel who use PPE to perform a job will be trained to recognize the limitations of 
the equipment and to properly select, fit, use, inspect, maintain, and store the equipment. Such training 
will occur and be documented before the user enters an area requiring the use of the PPE. When 
OSHA has mandated methods in the chemical-specific regulatory standards included in Subparts D 
and Z of 29 CFR 1926, such methods will be specified, as applicable, in the SSHASP. 
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The level of protective clothing and accessories selected may be upgraded or downgraded based on new 
findings or change(s) in site conditions or operations. Whenever a significant change occurs, the PPE 
equipment requirements will be reassessed by the SSO, and a SSHASP modification form will be 
issued, as necessary. 

It is the responsibility of the user of PPE to inspect the equipment before and as necessary during each 
use. Furthermore, the user will not use PPE that shows signs of compromised integrity. The SSO will 
monitor individuals in areas where PPE is required to ensure that they are properly attired. 

4.8.1 Level D Personal Protective Equipment 

Level D Protection Use: Level D protection will be used under the following conditions: 

• The atmosphere contains no known hazard above individual or combined permissible exposure 
limits (PELs), essentially nuisance contamination only. 

• The atmosphere will contain 19.5 percent oxygen. 

• Concentrations of airborne toxic organic compounds do not exceed normal background 
concentrations or specified action levels requiring use of respiratory protective equipment. 

• Work functions preclude splashes, immersion in, unexpected inhalation of, or direct contact with 
hazardous concentrations of harmful chemicals. 

Level D Protective Equipment: Level D protective equipment will consist of the following, unless 
otherwise stated in an addendum: 

• Dedicated work uniforms with long pants and long-sleeved shirt. These may include the following: 

Chemical-resistant coveralls 
Standard Tyvek coveralls 
Standard cotton (or cotton blend) work uniforms 

Personnel conducting tasks that do not entail entering an exclusion or contamination reduction zone (e.g., 
oversight) do not need to don dedicated work unifo1711s to perfo1711 such activities. For oversight workers it mqy 
be advisable to keep a separate set of clothes at the office, or don disposable chemical-resistant coveralls, on an 
activity/ need-specific basis. 

• Steel-toed safety shoes or boots (leather, PVC, or rubber) meeting the specifications of American 
National Standards Institute (ANSI) Z41. 

• Gloves that may include: 

Heavy work gloves (e.g., cotton or leather). 
Impervious gloves; chemical-specific gloves. 
In general, it is recommended that an impervious glove be worn during all site activities 
that could result in direct contact with potentially contaminated soil, water or other items. 

• Safety glasses, goggles, face shield or other approved eye protection. All approved eye protection 
will meet the specifications of ANSI Z87.1. The use of contact lenses is discouraged during Level 
D operations, however, not prohibited. Rather, safety glasses or goggles which fit over 
prescription lenses or prescription safety glasses or goggles are recommended. 
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• Hard hat, unless specifically stated otherwise. All approved hard hats will meet the specifications 
of ANSI Z89.1. 

• Escape breathing apparatus when potential site conditions warrant. 

• Hearing protection (muff or plugs) as necessary depending on measured decibel readings in the 
field. The protective device will have a noise reduction rating capable of providing the wearer with 
enough protection so as to reduce the received noise level to below 85 dBA. 

Modified Level D: Because of recent concerns over the newly identified Hantavirus, which has 
resulted in several deaths in the southwestern part of the United States, respirators may be worn by site 
personnel in Level D ensembles. For this re.ason, personnel will be supplied with an air purifying 
respirator (APR), half-face or full-face, with either a dust filter or high efficiency particulate air (HEPA) 
filter to be used as a control device. The dust filter will suffice, as the Hantavirus is typically 
transported via dust particles. These ftlter devices can be any of theN, R, or P, 95, 99 or 100 classified 
series. 

4.8.2 Level C Personal Protective Equipment 

Level C Protection Use: Level C protection will be used under the following conditions: 

• Concentration of known airborne organics or dust in the breathing zone is above the action levels 
given for individual work tasks. 

• The types of air contaminants have been identified, concentrations measured, and an APR and 
chemically protective clothing are available that can protect against the identified contaminants. 

• The substance(s) has adequate warning properties, and the criteria for the use of an APR have been 
met. 

• The atmospheric contaminants, liquid splashes, or other direct contact will not adversely affect any 
exposed skin. 

• The atmosphere contains at least 19.5 percent oxygen. 

Level C Protective Equipment: Level C protective equipment will consist of the following: 

• Chemical-resistant coveralls. This may include polyethylene-coated Tyvek, Saranex, or other 
approved fabric. 

• Steel-toed safety shoes with disposable boot covers or chemical-resistant steel-toed boots meeting 
the specifications of ANSI Z41. 

• Chemical-resistant gloves. This includes disposable inner gloves such as nitrile or latex; and 
disposable outer gloves such as nitrile, viton, silver shield, 4H, or butyl for individual work tasks. 

• Work gloves as necessary to prevent cuts, scrapes and pinches. 

• Half-face or full-face APR with cartridges for individual work tasks. 

• Safety glasses, goggles or face shield when wearing a half-face APR, meeting the specifications of 
ANSI Z87.1. 
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• Hard hat, unless specifically stated otherwise, meeting the specifications of ANSI Z89.1. 

• Cuffs sealed to boots or gloves with duct tape, or equivalent. 

• Hearing protection as necessary depending on measured decibel readings in the field. The 
protective device will have a noise reduction rating capable of providing the wearer with enough 
protection so as to reduce the received noise level to below 85 dBA. 

4.8.3 Level B Personal Protective Equipment 

Level B Protection Use: Level B protection will be used under several conditions. The type and 
atmospheric concentration of substances have been identified and require a high level of respiratory 
protection, but less skin protection. This involves atmospheric conditions that are immediately 
dangerous to life or health (IDLH) concentrations of specific substances that do not represent a severe 
skin hazard that do not meet the criteria for use of APRs. The presence of incompletely identified 
vapors or gases will be indicated by a direct-reading organic vapor detection instrument, but vapors and 
gases are not suspected of containing high levels of chemicals harmful to skin or capable of being 
absorbed through the intact skin. Level B will also be used where the atmosphere contains less than 
19.5 percent oxygen and action levels for contaminants of concern are exceeded. 

Level B Protective Equipment: Level B protective equipment will consist of the following: 

Chemical-resistant coverall, polylaminated, Barricade or Saranex. 

Steel-toed safety shoes with disposable boot covers or chemical-resistant steel-toed boots meeting the 
specifications of ANSI Z41. 

Disposable, inner, surgical or nitrile gloves. 

Disposable, outer, chemical-resistant gloves, such as viton. 

Pressure-demand self-contained breathing apparatus (SCBA) or airline system with 5-minute egress 
bottle. 

Hard hat, unless specifically stated otherwise, meeting the specifications of ANSI Z89.1. 

Duct tape (or equivalent) to secure ankles/wrists to boots or gloves. 

Hearing protection, as necessary, depending on measured decibel readings in the field. The protective 
device must have a noise reduction rating capable of providing the wearer with enough protection so as 
to reduce the received noise level to below 85 dBA. 

Two-way radio communications, or equivalent. 

Use of Level B PPE requires that at least one person be available as a backup, ready to provide 
emergency assistance and to assist with the air supply. 

4.8.4 Level A Personal Protective Equipment 

Level A provides the highest protection available for respiratory, skin, and eye protection. 

Level A PPE is not anticipated to be required for use during the field work associated with corrective 
actions. However, in the event that site conditions change and the use of Level A becomes warranted, 
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a specialty contractor will be subcontracted to provide assistance with the Level A equipment and work 
tasks. 

Level A Protection Use: Level A protection will be used under the following conditions: 

• The chemical substance has been identified and requires the highest level of protection for skin, 
eye, and the respiratory system based on either: 

Measured (or potential for) high concentration of atmospheric vapors, gases, or particulates 
Site operations and work functions involving a high potential for splash, or exposure to 
unexpected vapors, gases, or particulates of materials that are harmful to skin or capable of 
being absorbed through the intact skin 

• Substances with a high degree of hazard to the skin are known or suspected to be present, and skin 
contact is possible. 

• Operations must be conducted in confined, poorly ventilated areas until the absence of conditions 
requiring Level A protection is determined. 

Level A Protective Equipment: Level A protective equipment will consist of the following. 

• Fully encapsulating chemical-resistant suit, as specified in an amendment to this APP. 

• Steel-toed safety shoes with disposable boot covers or chemical-resistant steel-toed boots meeting 
the specifications of ANSI 241. 

• Disposable, inner gloves. Disposable outer gloves may also be necessary. 

• Pressure-demand, full facepiece SCBA or pressure-demand supplied-air respirator with escape 
SCBA. 

• Hard hat, unless specifically stated otherwise, meeting the specifications of ANSI 289.1. 

• Hearing protection, as necessary, depending on measured decibel readings in the field. The 
protective device must have a noise reduction rating capable of providing the wearer with enough 
protection to reduce the received noise level to below 85 dBA. 

• When heat stress is a concern, a cooling unit that can be worn inside of the fully encapsulating suit 
may be specified. 

• Two-way radio communications or equivalent. 

4.8.5 Respiratory Protective Equipment 

Use of respiratory protection occurs only in accordance with the requirements of S9 CFR 1910.134, the 
HASP, and SSHASP. When respiratory protective equipment requirements are mandated by OSHA in 
the chemical-specific standards included in Subparts D and 2 of 29 CPR 1926, such requirements will 
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be specified, as applicable, in the SSHASP. Laboratory personnel required to use respirators will have a 
valid respirator user authorization card. Contractors whose employees use respiratory protective 
equipment to perform corrective action work must be enrolled in a respiratory protection program that 
complies with OSHA requirements. 

A contractor's respiratory protection program will be submitted to the SSO for review and approval by 
appropriate Facility personnel at least 30 days before the scheduled start date of field operations 
involving use of the respiratory protective equipment. Whenever air-supplying (Level B) respiratory 
protection will be used, project-specific SOPs addressing the requirements and procedures for using the 
Level B equipment will be submitted similarly for review and approval by appropriate Facility 
personnel. 

4.9 SITE ACCESS CONTROL PROCEDURES 

The primary site control measures include controlled zones (e.g., EZ, CRZ, and support zone) and 
support facilities (e.g., equipment-staging area, support trailer(s), equipment decontamination pad, 
temporary drum storage area, mobile laboratory, and wash facility). The primary objectives of site 
control measures during field operations are: 

• To prevent and limit employee exposures during corrective action field operations 

• To ensure that only trained and fully informed persons are able to enter controlled areas of the 
work site where operational hazards are of potential concern 

• To reduce the likelihood of spread of contamination by workers or equipment into uncontrolled 
areas of the site 

• To confine work activities to appropriate areas, thereby minimizing the likelihood of accidental 
exposures 

• To facilitate the location and evacuation of personnel in case of an emergency 

The necessary site-specific control measures, some of which are required by applicable OSHA 
requirements, must be provided in the SSHASP. Site maps required by OSHA must be included in an 
appendix of the SSHASP to show the intended locations of the specified controlled zones and support 
facilities. Among other items, site maps should include: 

• Site perimeter 
• Direction of prevailing wind 
• Site drainage points 
• Natural and manmade features such as buildings, containers, impoundments, pits, ponds, and tanks 
• Locations of work zones 

Because some zone or facility locations may change as site-work progresses, the SSO must explain 
current locations of zones and decontamination stations to field team members during daily H&S 
tailgate meetings and must document these locations in his/her daily logbook. The EPA "Standard 
Operating Safety Guidelines" (EPA, 1992) discuss dividing hazardous waste sites into three working 
zones - EZ, CRZ, and support zone. Designation of three working zones is an appropriate conceptual 
approach. However, in practice, most Level D and Level C work entails designation of two zones only: 
an EZ (i.e., achieved by physical delineation using barricade tape, cones, etc.) and a support zone. Any 
decontamination is performed as a "step-off' decontamination at the boundary of the 
exclusion/ support zones. Site-work zones are discussed below and presented in Figure 4.2. 
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Exdusion Zone 

The EZ, or "hot" zone, is where contamination or potential contamination exists. Since this zone has 
the potential for workers to be exposed to contaminants, all field staff entering this zone will wear the 
appropriate PPE and adhere to the training and medical surveillance requirements presented in this 
document. Areas with higher concentrations of contaminants within this zone will be identified (i.e., 
with field stakes, colored flags, etc). Field personnel entering the EZ or the higher concentration part 
of the EZ will enter and exit through a controlled center monitored by the SSO. Gross 
decontamination will take place near the "hotline," before proceeding to the CRZ. Prior to fieldwork 
occurring in this zone, the SSO will develop an emergency exit area. The exclusion zone will be 
demarcated by using lines, placards, hazard tape and/or signs, or enclosed by physical barriers, such as 
chains, fences or ropes. 

Contamination Reduction Zone 

The CRZ is the zone where field staff and equipment will undergo gross decontamination. This zone is 
located between the exclusion and support zones. The CRZ will serve as a buffer to further reduce the 
probability of the clean zone becoming contaminated or being affected by other existing hazards. It 
will provide additional assurance that the physical transfer of contaminants via personnel or equipment 
is limited through a combination of decontamination procedures and a minimum required distance 
between EZ and support zones. Ideally, two lines of decontamination stations should be set up within 
the contamination reduction corridor (the designated area within the CRZ where decontamination 
takes place), one for personnel and one for equipment. 

Initially, the CRZ will be considered to be an uncontaminated area. At the boundary between the EZ 
and the CRZ, decontamination stations will be established, one for personnel and one for heavy 
equipment. Exit from the EZ will be through a designated decontamination corridor. Personnel 
assisting with decontamination will wear a level of PPE at or one below that used by personnel in the 
EZ. 

As operations proceed, the area around the decontamination station may become contaminated, but to 
a much lesser degree than the EZ. On a relative basis, the amount of contaminants will decrease from 
the hotline to the support zone due to the distance involved and the decontamination procedures used. 
The "contamination control line" separating the CRZ and the support zone will be designated with 
yellow or orange surveyor tape, or other suitable materials. 

Support Zone 

The support zone, the outermost part of the regulated area, is free from recognized site hazards. 
Support equipment such as the command post and safety vehicles will be located in this area. Since 
normal work attire is appropriate within this zone, potentially contaminated personal protective 
clothing, equipment, and samples will not be permitted. 

The location of the command post and other support facilities in the support zone at each site will 
depend on a number of factors, including the following:. 

• Accessibility - topography, open space available, locations of roads, or other limitations. 

• Visibility - line of sight to all activities in the exclusion zone is preferable. 

• Wind direction - the support facilities preferably should be located upwind of the exclusion zone. 
Shifts in wind direction and other conditions may be such that an ideal location based on wind 
direction alone does not exist. 
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• Resource - water, electricity, places of refuge. 

Access to the CRZ from the support zone will be through a controlled access point. Personnel 
entering the CRZ to assist in decontamination will wear the prescribed PPE. Re-entrance into the 
support zone will require removal of any PPE worn in the CRZ. 

Only authorized personnel will enter regulated areas associated with the field activities. The SSO will 
establish the bounds of the regulated areas. The following measures will be taken to assure site 
security. 

• All workers entering the regulated areas will be subject to the provisions of this health and safety 
plan. The SSO will have the responsibility and authority to enforce this requirement. 

• All workers entering the CRZ or the EZ will have the appropriate training, PPE and respiratory 
protection and will be enrolled in an established medical surveillance program. 

• The SSO will maintain a Site Visitor's Logbook, located in the support zone. 

The SSHASP also must indicate whether each zone or facility is restricted as a regulated area and 
whether postings giving this information are required. Furthermore, whether the location of a facility is 
centralized on site or localized at multiple work areas on site, the means for demarcating each zone and 
other posting requirements (per 29 CFR 1926.200, "Accident Prevention Signs and Tags," and 29 CFR 
1910.145, "Specifications for Accident Prevention Signs and Tags") must be specified. 

4.9.1 Administrative Controls 

The general work practices and administrative controls in the finalized HASP are to be implemented as 
applicable during corrective action field operations. Requirements addressed in the finalized HASP will 
be: 

• Drug and alcohol policy 
• Housekeeping and sanitation 
• Site control measures 
• Packaging, labeling, handling, transport, and disposal of hazardous substances 

4.9.1.1 Required Written Programs and Pemit Systems 

In addition to general administrative controls and the site-specific administrative controls indicated in 
the SSHASP, OSHA (29 CFR 1926) has requirements that employers develop, implement, and 
maintain certain written programs and permit systems as a means for preventing or mitigating exposure 
to H&S hazards in the work place. The programs and permits required by these regulations are listed 
below and will be described in an appendix of the finalized HASP. When the program or permit system 
has been addressed sufficiently in the employer's HAZWOPER program, it need not be repeated 
elsewhere. Action contractors are expected to maintain and implement these programs as they apply to 
the project work being performed: 
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• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 

Assured Equipment-Grounding Conductor Program 
Blood-borne Pathogens Exposure Control Program 
Chemical Hazard Communication Program 
Chemical-Specific Compliance Programs (OSHA-regulated substances in Subparts D and Z of 29 
CFR 1926) 
Confined-Space-Entry Program (permit required) 
Hazardous Waste Operations Program 
Hearing Conservation Program 
Lockout/Tagout for Control of Hazardous Energy Sources for Personnel Safety (Red Lock 
Procedure) Program 
Medical Surveillance Program 
Personal Protective Equipment Program 
Respiratory Protection Program 
Spark- and Flame-Producing Operations (Hot Work/Burn Permit) Program 
Training Program 

Contractors are expected to submit their programs and permits to designated Facility representatives 
for review and approval before implementation. At least 30 days before the scheduled start date of an 
operation for which a written program is required, the program must be submitted to the SSO so that it 
can be reviewed and approved by appropriate Facility personnel. Similarly, unless indicated otherwise 
below, at least 30 days before the anticipated date of permit implementation, contractors must initiate 
action to obtain the Facility's approval of their permits, which may include a requirement that the 
contractor submit project-specific SOPs. 

As the host organization, the Facility will provide contractors with the hazard assessment information 
necessary for preparing permits. Iri addition, the Facility, as host organization, must be provided with a 
copy of the contractor's terminated permit. This copy should be given to the SSO for distribution to 
the appropriate Facility personnel. 

4.9.1.2 Site VISitor Po6cy 

A visitor (e.g., regulatory personnel, private property owners, field auditors, or the public) is anyone 
who arrives at the work site who is not identified in the project-specific documents as a project team 
member or associated support personnel. When a visitor arrives, the SSO or designee must meet with 
the visitor to determine the purpose of the visit and to provide a safety briefing. This briefing must 
include, at a minimum, a description of known and anticipated hazards and the applicable controls, site 
emergency response procedures, and site escort requirements. 

Visitors are not permitted to enter limited-access, controlled work zones unless absolutely necessary. In 
such cases, the visitor must be briefed per the finalized HASP, must meet all applicable requirements of 
the HASP and SSHASP, and may need to be accompanied by an escort, at the discretion of the SSO. 
If a visitor does not comply with these requirements, the SSO, or designee, must request the visitor to 
leave the controlled zone immediately or must limit site operations to minimize threat of harm to the 
visitor (e.g., have the project team take a break, reset the zone boundaries if appropriate, or temporarily 
discontinue any threatening task). Alternatively, if a visitor needs to observe work being performed in a 
controlled zone which is not readily visible from outside the zone(s), the SSO should consider 
videotaping or photographing the work, if allowed by security. 
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4.9.2 Engineered Controls 

As a first line of defense, OSHA requires that employers implement administrative and/ or engineering 
controls to prevent and/ or mitigate hazards and protect site personnel. Secondarily, employers may 
require employees to use PPE (Section 4.5 of this document). Site-specific administrative and 
engineering requirements must be included in the SSHASP. 

4.9.3 Communications 

H&S issues must be communicated quickly and effectivdy to protect affected corrective action team 
members and nearby personnel. To meet this requirement, several communications processes are 
implemented. These processes may be adjusted as necessary to best meet the needs of each field project 
and must be accurately described in each SSHASP. 

4.9.3.1 Pre-Field Communications 

H&S communications start before a person joins the corrective action. Managers and supervisors 
communicate the importance of H&S during the interview process. It is a requirement that all 
candidates comprehend the issues, understand the importance, and accept the responsibility to work 
according to the HASP and SSHASPs. H&S communications continue during the training of personnel 
for the corrective action. This includes general and Facility-specific H&S requirements and a pre-job
start H&S briefing. (See the finalized HASP for more details.) 

4.9.3.2 Field Communications 

Routine communications processes are employed as long as field activities are progressing as planned 
and conditions are consistent with those anticipated and addressed in the SSHASP. Each morning, a 
tailgate safety meeting is held (see the finalized HASP). Attendance is mandatory for all project team 
members on site. The SSO or his designee will conduct the meetings. During these meetings, the work 
plan for the day will be discussed and specific task hazard analyses reviewed. Feedback from team 
members will be actively solicited and incorporated into hazard control measures. Periodically, special 
emphasis topics will be included in the meeting. These are 5- to 1 0-minute refresher sessions covering 
H&S topics that are relevant to the work being conducted. Additional tailgate safety meetings may be 
held at the discretion of the SSO. 

When field conditions change, added communication will be required. The SSO or designee will be 
responsible for communicating the changes to all field team members, the responsible PM, 
subcontractor management, corrective action support personnel and other personnel, as appropriate. 
Changing conditions often require a temporary "stop activity" until all H&S hazards can be adequately 
identified and controlled (Sections 4.5 and 4.9.3.3). 

4.9.3.3 Stop-Activity and Stop-Work Orders 

It is necessary to discontinue an activity on site or an entire field project when the conditions of 
operation are unsafe and must be reassessed to determine the appropriate means and/ or methods for 
continuing work safely. The PM will be notified by the SSO of any stop-activity or stop-work and the 
actions already taken or proposed to rectify the hazardous situation. 

Implementing stop activity and stop work may require an ad hoc safety planning meeting and 
immediate telephone calls or radio communications. If unanticipated tasks must be performed, an 
activity hazard assessment must be performed and the resulting information communicated to all 
affected personnel. 
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Any individual observing an operation that presents a clear and imminent danger to the environment or 
to the H&S of site personnel, visitors, or the public is obligated and has the authority to immediately 
notify the individuals involved and the SSO. In turn, the SSO must verbally notify supervisors and 
individuals on the site of the danger. Once it has been concluded that conditions or practices exist that 
pose a threat to personnel or environmental safety or health, the SSO must take action to diminish the 
immediate threat of harm. Operations must be altered or discontinued to eliminate the immediate 
threat of harm, and individuals must be directed to immediately leave an area of imminent danger. 

A stop-activity may involve a situation such as removing defective equipment that could result in an 
injury or illness or removing site personnel from a section of scaffolding that is defective. In these 
cases, the activity may be stopped without stopping the entire field operation. Authorization to begin 
an activity again is given by the PM only when it has been determined that the hazard(s) has/have been 
sufficiently abated, there is no further threat of harm, the PM and SSO have concurred, and affected 
personnel have been notified of the intent to restart. 

In situations where the activity or work stoppage has contractual implications, the contract 
administrator must be involved in the assessment and decision to issue a stop-work order. A formal 
("contractual") stop-work order may be issued only by a Facility contract administrator. The Facility 
SSO may provide recommendations regarding the need to issue a stop-work order by notifying the PM. 
The PM or the SSO will contact the contract administrator to arrange for review of the matter and will 
proceed in accordance with applicable Facility procedures. Only a Facility contract administrator may 
authorize the restarting of work after a stop-work order. 

4.9.3.4 Post-Reid Communications 

At the conclusion of field activities, the SSO will analyze the effectiveness of the H&S program. If 
appropriate, feedback should be provided to project management. Suggested changes will. be 
incorporated for continuous improvement. This is particularly relevant when there have been H&S 
problems or when things have gone exceptionally well. 

4.10 DECONTAMINATION PROCEDURES 

Decontamination involves physically removing contaminants from personnel and equipment. This 
section has been developed to meet applicable OSHA requirements (i.e., those included in 29 CFR 
1926.65[k], Subparts D and Z of 29 CFR 1926). The contamination reduction zone should include 
separate designated areas for a personnel contamination reduction corridor and an equipment 
contamination reduction corridor. The contamination reduction corridor boundaries must be 
conspicuously marked and must have restricted entry and exit points. Personnel must decontaminate 
themselves and any equipment that is contaminated or suspected of being contaminated according to 
the procedures specified in the SSHASP. 

The SSO must monitor decontamination activities to determine their effectiveness. If procedures are 
found to be ineffective, steps must be taken to correct any deficiencies and document any deviations 
from the SSHASP using a modification form that will appear in an appendix of the finalized HASP. 
The following general requirements apply to personnel and equipment decontamination processes for 
Action work: 

• Personnel, equipment, and vehicles must be decontaminated before exlttng the contamination 
reduction zone. Clothing and equipment that cannot be decontaminated sufficiently must be 
properly contained and labeled before being transferred beyond the controlled work zones of the 
site. 
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• If any significant contamination is encountered, PPE should be disposed rather than 
decontaminated for reuse (see the finalized HASP). 

• Loose contaminants (dusts and vapors) that cling to clothing or equipment must be removed 
according to the applicable decontamination procedures (e.g., using a water or water-based 
detergent rinse and scrub brush), except when radiation action levels are exceeded (see the finalized 
HASP). 

• Care is taken to avoid generating mixed wastes during decontamination operations. 

Rinse water and wastes generated on site must be contained and disposed according to the finalized 
Facility-wide HASP. 

4.11 EMERGENCY AND MEDICAL CARE PROCEDURES 

The information below presents procedures for medical emergency, site contingency, medical 
surveillance, and training and medical records. 

4.11.1 Emergency and Contingency Plan 

This section describes the generic aspects of the emergency and incident action plan, which applies to 
all field operations of the corrective action. Site-specific details of this plan and the necessary 
equipment and supplies to execute this plan must be included in the SSHASP. Any deviations or 
exceptions to this section must be described in the SSHASP. 

This section has been developed to meet the requirements of 29 CFR 1926.24 and 29 CFR 1926.65(1), 
and, as applicable, 29 CFR 1926.6S(q) or 29 CFR 1926.3S(b). It addresses contingency planning, 
response actions, and associated personnel and equipment requirements in the event of occurrence of 
an incident or emergency as defined in this section. OSHA requires that this plan be rehearsed regularly 
as part of the overall training program for site operations [29 CFR 1926.65(1)(3)(iv)]. 

Explanations and definitions for determining the category of an unplanned or uncontrolled event will 
be provided in the Facility or corrective action H&S manual. For purposes of this section, the term 
"emergency" is used to refer to unplanned or uncontrolled events, such as: 

• Situations necessitating rescue and/ or administration of first-aid and/ or CPR by qualified on-site 
responders per this section 

• Situations necessitating fire fighting by qualified on-site responders per this section 

• Releases of hazardous substances that cannot be responded to and adequately dealt with by 
qualified on-site personnel and resources per this section 

• Incidents involving local or adjacent facility operations that may influence field operations 

For purposes of corrective action fieldwork, the term "incidental release" is used to refer to unplanned 
or uncontrolled releases of hazardous substances that can be responded to and adequately dealt with by 
qualified on-site personnel and resources per this section. By this definition, incidental releases are 
defined as a release of insufficient quantity to pose a significant H&S hazard to field personnel in the 
immediate vicinity, to field personnel responding defensively, or to the surrounding environment. The 
SSO or designee, directs and coordinates responses to incidental releases. These responsibilities include 
appropriately responding to the situations listed above, safely evacuating on-site personnel, gathering 
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on-site personnel at the designated muster area, notifying emergency contacts, documenting that on
site personnel are accounted for at the muster area, conducting a follow-up investigation, and reporting 
the incident. 

Releases of hazardous substances in sufficient quantity to necessitate a response either by personnel 
from outside the immediate release area or by other designated responders, such as the fire department 
or the Facility's Hazardous Materials Response Team (HAZMAT), are considered emergencies. In such 
circumstances, on-site personnel are allowed only to take defensive actions for which they have been 
trained and are equipped in accordance with this section. 

The SSO must direct and coordinate responses to emergencies in accordance with this section until off
site emergency responders arrive and implement the incident Command System. On-site spills or 
releases of hazardous substances must be handled in accordance with applicable requirements of this 
section and according to an approved site-specific spill prevention control and countermeasures plan 
prepared in accordance with the Facility's Spill Prevention Control and Countermeasures Plan which 
will be generated once the final design or the Facility is completed. 

Posting Requirements 

At the start of field operations, emergency contacts and phone numbers, reporting information, 
emergency equipment, and maps of the route(s) to the nearest medical facility must be posted at a 
location on site where personnel may readily access the information. This site-specific information 
must be included in the SSHASP. 

Emergency Alerting and Site Evacuation Procedures 

The PM and SSO will determine site-specific emergency alerting procedures, evacuation procedures 
and routes, and locations of muster areas. This information must be included in the SSHASP and be 
communicated by the SSO, or designee, to on-site personnel during the pre-job-start H&S briefing 
and/ or the daily tailgate H&S meetings. The DOT's "2000 Emergency Response Guidebook" (DOT 
2000, 65088) provides information for determining the extent of and safe distances for evacuation, 
which must be referenced in the SSHASP for each chemical substance identified in the SSHASP. 
Evacuation routes and muster areas should be predominantly upwind, uphill, and upstream of work 
areas where fire or release of chemical contaminants might occur. 

An employee alarm system must be specified in the SSHASP and must be established at the work site 
in accordance with 29 CFR 1926.65(1)(3)(vi) and 1926.159. The SSHASP also must include means and 
methods for alerting contact personnel at adjacent facilities of on-site events that could pose a threat to 
off-site facilities. It also must include means and methods for designated personnel at adjacent off-site 
facilities to alert on-site personnel of events that could pose a threat to on-site personnel or operations. 
The phone numbers or radio stations of contact personnel at adjacent facilities must be given in the list 
of emergency contacts included as an appendix to the SSHASP. 

General procedures for site evacuation will be included in the finalized HASP, and procedures for on
site responders who are trained and equipped to respond to incidents in accordance with this section 
will also be provided in the finalized HASP prior to construction and operation of the Facility. 
Information will include procedures for the following: 

• Emergency medical treatment and first aid/ CPR 
• Life-threatening cases 
• Other cases 
• Exposure to another's blood or body fluids 
• Emergency decontamination of personnel 
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Reporting Emergencies and Incidents 

The Facility procedure for making notifications in follow-up to an emergency or incident will be 
provided in the Facility's finalized HASP prior to the commencement of operations. Accidents, 
emergencies, incidents, injuries, and illnesses must be reported to the PM and/ or the SSO. In the event 
of an occurrence necessitating medical. care, the SSO must arrange for notification of the key personnel 
which must be listed in an appendix of the SSHASP (i.e., other line managers, the SSO, and the 
employee's manager) as soon as possible. 

Response Critique and Followup 

Before normal site activities are resumed, the PM, or his/her delegate, must evaluate the incident or 
emergency to determine: 

• The cause 
• Effectiveness of emergency /incident planning, preparedness, and response 
• How the emergency or incident could have been prevented 
• Considerations for improvements of the emergency /incident response plans 

Points to be considered include whether procedures are adequate and were implemented correctly and 
in a timely manner. Before resuming normal site activities, personnel must be fully trained and 
equipped to handle another emergency or incident, which requires restocking emergency equipment 
and supplies and inspecting, testing, and resetting emergency equipment and systems. 

4.11 .2 Contingency Information 

As background, Attachment C of the Facility's RCRA permit presents details for contingency measures 
that would be implemented in the event of an emergency at the Facility. Attachment C contains: 

• Description of the Facility layout 
• Location of possible hazards 
• Location of emergency and decontamination equipment 
• Evacuation plans and routes 
• Response agreements with local emergency personnel 
• List of names, addresses, and telephone numbers of Facility personnel qualified as Emergency 

Coordinator 

4.11.3 Emergency Medical Services 

IN AN EMERGENCY, ALWAYS PROVIDE YOUR EXACT LOCATION TO THE 911 
OPERATOR 

The SSO will be responsible for taking necessary action and contacting the appropriate emergency 
contacts in case of an emergency. 

24-Hour Emergency Hospital 

Eastern New Mexico Medical Center 
405 W. Country Club Road 
Roswell, New Mexico 88201 

(505) 622-8170 
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Routes to the Eastern New Mexico Medical Center are shown in Figure 1.1. From the Facility, access 
U.S. Highway 380 and proceed westbound to the City of Roswell. Turn right at North Main Street 
(North) which is identified as U.S. Highway 285 and U.S. Highway 70. Proceed on North Main Street 
for about 1.8 miles. Turn left (west) onto Country Club Road. Proceed about lj4 mile and the 
ENMMC emergency entrance will be on the right. 

Other Emergency Contact Numbers 

Ambulance 
Fire Department 
Police Department 
Poison Control 
National Response Center 
Utilities Underground Location Center 
Client: Gandy Marley, Inc. -Larry Gandy 

4.11.4 Medical Surveillance 

9-1-1 
9-1-1 
9-1-1 
(800) 282-3171 
(800) 424-8802 
(800) 424-5555 
(505) 398-4960 

Before the SSO authorizes access to areas of the site where site controls have been established (e.g., 
exclusion and contamination reduction zones and other regulated areas), it is the responsibility of the 
SSO to verify that personnel entering such areas have a current certification of medical fitness for duty 
(see the fmalized HASP). The site-specific medical surveillance requirements that meet applicable 
OSHA regulations must be specified in the SSHASP if they differ from those included in the HASP for 
the overall Facility. 

A written medical surveillance program that complies with the requirements of this section must be 
implemented by employers of personnel working for the corrective action. These requirements include: 

• Identification of active participants in the employer's medical surveillance program 
• Cost and frequency of examinations 
• Content of examinations 
• Information to be provided to the examining physician 
• Information to be obtained from the physician, including a form that will be provided in the 

finalized HASP 

4.11.5 RecordKeeping 

Site Records 

The SSO must keep a daily record of H&S-related events in a bound field logbook and must verify 
employee training and medical surveillance records in accordance with the finalized HASP. Records of 
all training will be maintained and available for oversight review. Sections 7.3.2 and 7.3.3 of Permit 
Attachment E describe training records retention policies for both current and former Facility 
employees. 

Employee Exposure and Medical Records 

Employers must retain exposure-monitoring and medical records for their employees who work on a 
corrective action in accordance with OSHA's standard (29 CPR 1926.33, "Access to Employee 
Exposure and Medical Records." Medical records do not include medical examination or test results 
but include the employee's name and social security number, the physician's written opinion and 
recommended limitations, any medical complaints related to exposure of hazardous substances, and a 
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copy of the information provided to the examining physician by the employer (not including a copy of 
the OSHA standard). 

Records must be retained in accordance with the following requirements, as well as any other applicable 
requirements: 

• To the extent permitted by law, the employer must maintain and keep in confidence records for 
each employee. 

• The employer must maintain medical records for each employee for the duration of employment 
plus 30 years (except health insurance claims records maintained separately from the employer's 
medical surveillance program records, first-aid records of one-time treatments, and medical records 
of employees who have worked for the employer for less than 1 year and who have seen the 
records before termination). 

• The employer must maintain exposure records for each employee monitored for 30 years. 

• The employer must ensure that each employee, upon his/her request, has access to his/her 
records. 

• Upon an employee's written request, the employer must ensure that the employee's designee has 
access to the employee's record(s). A sample consent form is provided in Appendix A of 29 CFR 
1926.33. 

• Whenever an employee or his/her designated representative requests access to an employee record, 
the employer must ensure that access is provided in a reasonable time and manner. If the employer 
cannot provide access to the record(s) within 15 working days, before the 15th working day 
following the request for access, the employer must apprise the requester of the reason for the 
delay and the earliest date the record(s) can be made available. 

• Whenever an employee, or his/her designated representative, requests a copy of a record, the 
employer must ensure that either a copy of the record is provided without cost to the requester, the 
necessary copying equipment is made available without cost to the requester for the purpose of 
copying the record, or the record is lent to the requester for a reasonable time to enable a copy to 
be made. 

• Once a record has been provided without cost to the requester, the employer may charge a 
reasonable, nondiscriminatory administrative cost for subsequent copies of the record. However, 
an employer must not charge for an initial request for a copy of new information that has been 
added to a record which was previously provided. 

For purposes of follow-up investigation of an accident or incident, the employee's consent for the 
investigator(s) to access his/her records must be obtained in accordance with 29 CPR 1926.33. 

Emergency /Incident Records 

Records of emergency or incident reports and follow-up investigations must be processed as specified 
in the finalized HASP. 
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4.12 ENVIRONMENTAL FIELD MONITORING PROGRAM 

Guidance for monitoring and assessing occupational exposure to chemical, biological, and physical 
hazards will be provided by the Facility SSO. The exposure-monitoring strategy will be developed 
cooperatively by the following professionals: 

• An Industrial hygienist who is certified by the American Board of Industrial Hygiene or who is 
otherwise Board-eligible or who has a minimum of three years' experience developing such 
strategies 

Site-specific exposure-monitoring strategies, including action levels that meet applicable OSHA 
requirements, must be specified in the SSHASP for each project task having different requirements. 
Exposure-monitoring strategies, including establishment of action levels, are determined based on the 
hazards that can be monitored using analytical instrumentation and published exposure limits and 
physical, chemical, and toxicological properties of the chemical and/ or radiological substances of 
concern. This information is included in an appendix to the SSHASP for the chemical substances of 
occupational concern included in the SSHASP. Guidance for setting action levels for exposure to 
chemical substances is provided by the American Industrial Hygiene Association Hazardous Waste 
Committee. 

Exposure monitoring must include use of direct-reading instruments, personal breathing zone 
sampling, and area sampling, as necessary, to evaluate the hazardous conditions posed by chemical 
substances on site. OSHA (29 CFR 1926.65[b][4][ii] [E]) requires that the following information be 
specified in the SSHASP for each type of monitoring instrument to be used for exposure monitoring: 

• Procedure for calibration, maintenance, and use 
• Locations and frequencies of monitoring 
• Corresponding action-level (s), response actions, and rationales 

When OSHA has mandated methods in the chemical-specific regulatory standards included in Subparts 
D and Z of 29 CFR 1926, such methods must be specified in the SSHASP. Programmatic managers 
who choose to use alternative methods must provide a copy of the methods with the SSHASP for 
review and approval. 

The results of exposure monitoring must be documented, and affected personnel must be informed of 
these results in accordance with the requirements of Section 6.8 below. Forms for recording the results 
of monitoring chemical exposure will be included with the respective monitoring instrument method in 
the Facility H&S manual. 

Analytical laboratories analyzing samples are accredited by the EPA and/ or the American Industrial 
Hygiene Association. (Accreditation by the latter organization is necessary for samples collected using 
OSHA or National Institute for Occupational Safety and Health methods.) Samples are analyzed as 
indicated in the contractor's radiological safety program, which has been approved by the Facility prior 
to sample shipment. 

4.13 TRAINING PROGRAM 

Described in this section are the OSHA and Facility worker H&S training requirements applicable to 
corrective action field operations. In accordance with OSHA's training requirement in 29 CFR 
1926.65(e)(l)(ii), "Hazardous Waste Operations and Emergency Response," field team personnel must 
have the necessary training to perform their assigned task(s) and associated responsibilities. Before the 
SSO tasks a project field team member with performing a corrective action field duty, the RCRA 
Training Officer (RTO) and SSO will verify that the field team member has current certifications of 
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required training. 

Permit Attachment E describes the training program that will be required for Facility personnel for 
normal operations and emergencies. These training requirements will also apply to Facility personnel 
taking part in a corrective action at the Facility. As described below, corrective action personnel will be 
required to have completed the following types of training: 

• OSHA 40-hour training (HAZWOPER) 
• Initial RCRA training consisting of 8-hour classroom training 
• Job-specific training 

Annual refresher training will be provided for each of these programs. Permit Attachment E also 
contains training provisions for site visitors and off-site emergency response organizations. 

4.13.1 HAZWOPER Requirements 

General Requirements 

All employees working on site who are exposed to safety hazards, health hazards, or hazardous 
substances and their supervisors and managers responsible for the site must receive training that meets 
the requirements of the finalized HASP before they are permitted to engage in HAZWOPER work. 
Employees are not permitted to participate in or supervise corrective action field activities until they 
have been trained at the level required by their job function and responsibility. 

Employees and supervisors who have successfully completed the training and field experience 
requirements of the finalized HASP are certified by their instructor, or the head instructor and trained 
supervisor, as having successfully. completed the necessary training. OSHA requires that a written 
certificate be given to each person so certified. 

Trainers must be qualified to instruct employees about the subject matter that they are presenting. 
Trainers must have the academic credentials and instructional experience necessary for teaching the 
subject(s) or must have completed a training program for teaching the subject(s). Instructors must 
demonstrate competent instructional skills and knowledge of the subject matter. 

Employers who can show by documentation or certification that an employee's work experience 
and/ or training has resulted in training equivalent to the training requirements of the finalized HASP 
are not required to provide the initial training. The employer must certify this equivalency and provide 
a copy of this certificate to the employee. 

Anyone who has not been certified in accordance with the finalized HASP is prohibited from engaging 
in corrective action field activities. General HAZWOPER training requirements are described in the 
Facility HASP and include: 

• Worker training and supervised fieldwork for periods determined by expected exposure 

• Initial 40 hours of training and 24 hours of supervised fieldwork (for areas in which contaminant 
concentrations may exceed exposure limits) 

• Initial 24 hours of training and 6 hours of supervised fieldwork (for areas in which contaminant 
concentrations are not expected to exceed exposure limits) 

• Management and supervisor training 
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• Annual refresher training 

• SSO requirements 

• Industrial hygiene technician requirements 

Emergency Response Training 

If a PM, SSO, or subcontractor supervisor/subcontractor project manager chooses to have on-site 
personnel take any action other than immediate evacuation of the site in the event of a release or 
substantial threat of release of a hazardous substance, on-site personnel must receive the training 
described in the finalized HASP as applicable for the tasks to be performed. The training categories 
include first-responder awareness level training and first-responder operations level training. OSHA 
requires that personnel who have been trained in accordance with this section receive annual refresher 
training of sufficient content and duration to maintain their competencies or demonstrate their 
competency at least yearly. 

Pre-Job-Start H&S Briefing 

In accordance with 29 CFR 1926.65(b)(4)(iii), the SSO must conduct training on the contents of the 
SSHASP before fieldwork begins so that each field team member is informed of the site-specific 
information and requirements applicable to the scope of work. This H&S briefmg covers the contents 
of the SSHASP and applicable portions of the HASP. 

Daily Tailgate H&S Meetings 

Before beginning fieldwork each day and before each new shift, the SSO, task leader, or subcontractor 
supervisor/ subcontractor project manager must conduct a tailgate H&S meeting. Field team members 
should be encouraged to discuss any health- or safety-related concerns during this meeting without fear 
of reprisal. Topics covered and attendance must be documented. During these tailgate meetings, field 
team members are informed of at least the following: 

• Any newly identified hazards and associated monitoring and exposure control measures and results 
not discussed previously 

• Problems or concerns (especially H&S) that have arisen since the previous tailgate meeting 

4.13.2 8-Hour RCRA Classroom Training 

The 8-hour RCRA classroom training (and annual4-hour refresher training) will also be conducted for 
new personnel who will participate in a corrective action. As described in Permit Attachment E, 
Section 7 .2.1.1, the training will be designed to achieve several important goals regarding personnel 
knowledge of key areas of hazardous waste management including: 

• Developing a basic understanding of the regulatory requirements for RCRA Waste Treatment, 
Storage, and Disposal Operation (fSD) facilities 

• Promoting an understanding of policies and procedures for protecting human health and the 
environment 

• Ensuring adequate hazardous waste management 
• Emergency response procedures 
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4.13.3 Job-Specific Training 

Job-specific training will also be provided to new personnel who will participate in a corrective action. 
Attachment E, Section 7.2.1.2 of the Facility's RCRA permit, contains checklists and training elements 
that will be included in the training. 

4.13.4 First-Aid Requirements 

In accordance with 29 CFR 1926.50, "Medical Services and First Aid," in the absence of a hospital or 
clinic that is reasonably accessible in terms of time and distance to the work site (i.e., capable of 
rendering treatment within four minutes of occurrence of the injury or illness), a person who has a 
valid certificate in first-aid training from the American Red Cross, or equivalent, will be available at the 
work site to render first aid. The finalized HASP will contain more detailed information concerning 
first aid. 

4.13.5 Other OSHA Requirements 

OSHA has numerous other standards and associated training requirements applicable to corrective 
action work. Some of these requirements apply at a programmatic level and are addressed in Sections 
3.6 and 3.12 above. Other training requirements apply to specific individuals who are either a 
competent person or a qualified person in the subject matter pertaining to their job function, as defined 
by OSHA [29 CFR 1926.32(f) and (m)] respectively, and/ or as defined by applicable operation- or 
substance-specific standards (29 CFR 1926 and/or 29 CFR 1910, which are cited throughout this 
section and will be sited throughout the HASP and the SSHASPs. Examples of these types of training 
are those for confined-space entry, lockout/tagout of energized equipment, electrical safety, trenching . 
and excavation, respiratory protection, bloodbome pathogen exposure control, etc. 

Site-specific training requirements that meet the requirements of this section are dictated by the 
operations and conditions occurring on site and must be specified in the SSHASP or in a modification 
form to the SSHASP, as the requirement arises. 

4.14 WORKER PROTECTION FROM WEATHER CONDITIONS 

The information below presents procedures that will be followed by site workers for ensuring that 
weather-related conditions do not become an occupational health issue that could affect the corrective 
action process. 

4.14.1 Hot and Cold Weather 

Heat Stress: The stress of working in a hot environment can cause a variety of illnesses, including heat 
exhaustion or heat stroke; the latter can be fatal. PPE (i.e., EPA Level C protection) can significantly 
increase heat stress. To reduce or prevent heat stress, frequent rest periods and controlled beverage 
consumption to replace body fluids and salts may be required. It should be noted that heat stress can 
occur in people wearing regular, permeable, work clothing. 

Personnel will be trained to recognize the symptoms of heat stress and the appropriate action to take 
upon recognition. Even though physiological monitoring is not always necessary, it is essential that 
personnel understand the significance of heat stress and its recognition. 
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Some of the symptoms which indicate heat exhaustion are: 

• Clammy skin • Weakness, fatigue 
• Lightheadedness • Confusion 
• Slurred speech • Fainting 
• Rapid pulse • Nausea (vomiting) 

If these conditions are noted, the following steps should be performed: 

• Remove the victim to a cool and uncontaminated area. 
• Remove protective clothing. 
• Give water to drink, if conscious. 

Symptoms that indicate heat stroke include: 

• Staggering gait 
• Hot skin, temperature rise 

(yet may feel chilled) 

• Mental confusion 
• Convulsions 
• Incoherent, delirious 

If heat stroke conditions are noted, immediately perform the following steps. 

• Remove victim to a cool, uncontaminated area. 
• Cool the victim, whole body, with water, compresses and/ or rapid fanning. 
• Give water to drink, if conscious. 
• Transport the victim to the designated medical facility for further cooling and monitoring of body 

functions. HEAT STROKE ISA MEDICAL EMERGENCY! 

Physiological monitoring for heat stress may be conducted as deemed necessary. Physiological 
monitoring for heat stress includes heart rate as a primary indicator and oral temperature as a secondary 
indicator. The frequency of monitoring depends on the ambient temperature and the level of 
protection used on site. To determine the initial monitoring frequency, after a work period of moderate 
exertion, use the following information: 

Adjusted 
Temperature1 LevelD Level C 
90°F or above after 45 minutes after 15 minutes 
87.5 to 90°F after 60 minutes after 30 minutes 
82.5 to 87 .5°F after 90 minutes after 60 minutes 
77.5 to 82.5°F after 120 minutes after 90 minutes 
72.5 to 77.5°F after 150 minutes after 120 minutes 

1Adjusted air temperature (0 F) =observed temp+ (13 x percent sunshine) 

Air temperature is measured with a bulb shielded from radiant heat; percent sunshine is the time sun is 
not covered by clouds thick enough to produce a shadow (1 00 percent = no cloud cover and a sharp, 
distinct shadow; 0 percent = no shadows) (The Industrial Environment, its Evaluation and Control, U.S. 
Department of Health and Human Services, 1973). 

The following procedures and action levels are to be used for the physiological monitoring of heat 
stress. 

Heart rate: Count the radial pulse during a 30-second period as early as possible in the rest period. If 
the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten the next work 
cycle one-third and keep the rest period the same. If the heart rate exceeds the 110 beats per minute at 
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the next rest period, shorten the following work cycle by another one-third and also monitor oral 
temperature. 

Oral temperature: Use a clinical thermometer (3 minutes under the tongue) to measure the oral 
temperature at the end of the work period (before drinking). If oral temperature exceeds 99.6°F, 
shorten the next work cycle by one-third without changing the rest period. If oral temperature exceeds 
99.6°F at the beginning of the next rest period, shorten the following work cycle by one-third. DO 
NOT allow a field team member to wear EPA Level C protection (or higher) when oral temperature 
exceeds 100.6°F. 

Cold Stress: On days with low temperatures, high winds, and humidity, anyone can suffer from the 
extreme cold. Severe cold exposure can be life threatening. Several factors increase the harmful effects 
of cold: being very young or very old, wet clothing, having wounds or fractures, smoking, drinking 
alcoholic beverages, fatigue, emotional stress, and certain diseases and medications. 

Cold weather injuries may either be local or systemic. Local cold weather injuries include chilblains 
(chronic injury of the skin and peripheral capillary circulation) and frostbite. Frostbite occurs in three 
progressive stages: frostnip, superficial frostbite, and deep frostbite. Systemic cold injuries, due to 
hypothermia, are those that affect the entire body system. Hypothermia is caused by exposure to cold 
and is aggravated by moisture, cold winds, fatigue, hunger, and inadequate clothing or shelter. 
Precautionary measures that will be taken include the following. 

• Provide field shelters or wind screens. 

• Monitor temperature and wind speed to determine appropriate cold-stress personal safety 
measures. 

• Adjust work schedule based on weather conditions and temperature. 

• Provide insulated clothing for field workers. 

• Adhere strictly to the buddy system so that workers can assess cold-stress symptoms in their 
coworkers. 

Frostbite Monitoring: Frostbite is a potentially crippling condition which can occur when 
inadequately protected skin or body parts are subjected to freezing weather. All team members should 
continually be alert for signs of frostbite in coworkers and bring it to the attention of the SSO. A cold 
feeling, pain, and numbness precede the onset of frostbite. Frostbitten skin usually appears as gray or 
white waxy spots on skin. Areas most susceptible are nose, ears, and cheeks. The following steps 
should be taken to avoid frostbite. 

• Dress warmly. 
• Wear layers of clothes. 
• Keep boots and gloves loose fitting. 
• Stay dry; carry extra clothing. 
• Avoid touching cold metal with bare hands. 
• Avoid spilling cold fuel, alcohol, or other liquids that freeze below 32°F on your body or 

clothing. 

If a person suffers frostbite, get them to a hospital as soon as possible. If transport to a hospital is not 
immediately available, get the person to a warm shelter and immediately perform the following: 

• Cover exposed areas with additional clothing while still exposed to the elements. 
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• Wrap the person in blankets or a sleeping bag. 

• Give the person warm drinks (no liquor). 

• Undress the frozen part and submerge the frozen part in a tub of warm water (102° F to l05°F), or 
put the frostbitten person in a large tub of warm water, if available, and stir the water. 

• Warm with skin to skin contact such as: placing warm hands on frozen nose or ears, but do not 
rub. 

• Get the person to a hospital as soon as possible 

Do not allow the following to occur: 
• 

• 
• 
• 

• 

Do not rub the frozen part. • 
Do not give the person liquor. • 

Do not allow the person to walk on • 
thawed feet; carry the person or seek 
additional help. 

Do not let the person smoke . • 

Do not break any blisters that may form. 

Do not let the thawed part freeze again. 

Do not warm the frozen part in front of a 
source of dry heat (open fire, oven, etc.). 

Hypothermia Monitoring: Hypothermia is a lowering of the body's temperature due to exposure to 
cold or cool temperatures. All team members should continually be alert for signs of hypothermia in 
coworkers and bring it to the attention of the SSO. Most cases of hypothermia occur at temperatures 
between 30° F and 50° F. If not properly treated, hypothermia can cause death in a victim. Safety 
equipment for hypothermia should include a synthetic sleeping bag and a hypothermia thermometer. 
Hypothermia is a medical emergency. Transport to a hospital as soon as possible, even if victim 
appears to be recovering. 

To prevent hypothermia, do the following: 

• Eat well prior to exposure 
• Dress warmly 
• Avoid becoming wet due to sweating, rain or snow, or falling in water 

Early signs of hypothermia may include the following. 

• 
• 
• 
• 

Violent shivering • 
Slurred speech • 
Decrease in coordination • 
Confusion, inability to answer simple 
questions 

Unusually irritable behavior 
Strange behavior 
Tendency to drop or lose clothing or 
equipment 

As hypothermia progresses into more serious stages victims typically experience the following. 

• 
• 

Develop trouble seeing clearly 
Become sleepy and numb 

• 
• 

Move with difficulty 
Eventually become unconscious, if not 
properly cared for 
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The following actions should be taken to treat a hypothermia victim. 

• Get the victim to a warm, dry shelter as soon as possible. 

• Move any wet or cold garments and dry the person thoroughly. 

• Wrap the victim in blankets, sleeping bags or dry clothing to prevent more heat loss. 

• If a warm area is not available: 
Build a shelter and put the victim in the warmest, driest area available. 
Remove any wet or cold garments. 
Have one or more persons remove their clothing and lay next to the victim, providing skin 
to skin contact. 
Wrap the victim and rescuers in dry warm blankets, sleeping bags or clothing. 

• When the victim becomes conscious, place warm objects along the victim's sides to warm vital 
areas. 

• When the victim is able to swallow easily, provide warm, sweetened drinks and food (preferably 
candy or sweetened food). 

• Do not give the victim alcohol or allow them to smoke. 

• Do not rub the victim's skin. 

• Keep checking the victim and give additional assistance as needed. 

4.14.2 Storm Conditions 

Severe Weather: This section provides general information and controls on several types of severe 
weather that could potentially occur at the project site. 

Lightning: If a lightning storm is suspected or observed, all site actlVltles must be stopped and 
evaluated in terms of providing a potential lightning rod. Drill rig mast provides a conduit for lightning 
to strike and injure workers. Personnel should wait indoors for the storm or lightning event to end. If 
the strike of lightning occurs and personnel are out in the field, the response should be to disband from 
one another and lay low to the ground by dropping to your knees and bending forward with your hands 
wrapped around your knees, away from any poles or trees. 

Persons struck by lightning receive a severe electrical shock and may be burned, but they carry no 
electrical charge and can be handled safely. Someone who appears to have been killed by lightning 
often can be revived by prompt action. Those unconscious but breathing will probably recover 
spontaneously. First aid and CPR should be administered as appropriate until medical assistance 
arrives. Realize that victims who appear to be only stunned or otherwise unhurt also need attention. 
Check for burns, especially at fingers and toes and next to metal buckles, jewelry, or personal items that 
the victim is wearing. Remember to treat for shock. 

Winter Storms: When snow or ice storms are predicted for the project area, site personnel should 
monitor weather conditions on a radio. A winter storm watch is issued when a storm has formed and 
is approaching the area. A winter storm warning is issued when a storm is imminent and immediate 
action is to be taken. 
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When a storm watch is issued, monitor weather conditions and prepare to halt site activities. Notify the 
PM of the situation. Seek shelter at site buildings or leave the site and seek warm shelter. 

If you are caught in a severe winter storm while traveling, seek warm shelter if road conditions prevent 
safe travel. If you are stranded in a vehicle during a winter storm, do the following: 

• Stay in the vehicle. Disorientation comes quickly in blowing and drifting snow. 
• Wait for help. 
• Keep a window open an inch or so to avoid carbon monoxide poisoning. 
• Run the engine and heater sparingly. 
• Keep watch - do not let everyone sleep at the same time. 
• Exercise occasionally. 

4.15 REFERENCES FOR SECTION 4.0 

National Institute for Occupational Safety and Health (NIOSH) Guidance Manual for Hazardous 
Waste Sites Activities, (1985) 

U.S. Environmental Protection Agency (EPA) Order 1440.1, Respiratory Protection 

U.S. Environmental Protection Agency (EPA) Order 1440.3, Health and Safety Requirements for 
Employees Engaged in Field Activities 

U.S. Environmental Protection Agency (EPA), Operating Safety Guide, 1984 

Occupational Safety and Health Administration Regulations, 29 CFR Parts 1910 and 1926 
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5.0 COMMUNITY RELATIONS PLAN 

5.1 INTRODUCTION 

The RCRA requires public parttC1pation actlvtttes pertaining to the corrective action process. As 
required under Permit Attachment R of the Facility RCRA Permit, Gandy-Marley has prepared this 
CRP. The intent of this plan is to provide the public with timely informacion regarding investigation of 
the nature, rate, and extent of a contaminant release at the Facility. In the unlikely event of such a 
release, Gandy-Marley is committed to the timely dissemination of such information. 

This CRP describes the community informacion program to be implemented at the Facility. It serves as 
the framework to ensure a successful informacion exchange with the public during corrective action 
investigation acttvtttes. It describes planned community relations activities and communications 
strategy for the Facility. This plan has been prepared consistent with U.S. EPA guidelines on public 
participation and all work conducted under this plan will be done in accordance with internal 
administrative controls. 

This CRP consists of the following sections. 

• Section 5.1 Introduction 
• Section 5.2 Community Proftle 
• Section 5.3 Community Relations Objectives 
• Section 5.4 Community Relations Activities 
• Section 5.5 Community Input into Plan 

5.2 COMMUNITY PROFILE 

The Facility is located in Southeastern New Mexico on approximately 480 acres of privately owned land 
in Chaves County. By road, the Facility is approximately 43 miles east of Roswell and 36 miles west of 
Tatum. Additional nearby towns include Lovington, Hobbs, Artesia, and Carlsbad (Figure 1.1). As 
illustrated in Table 5.1 below, there are 12 residences within a 10-mile radius of the Facility with the 
nearest one being owned by Marley Ranches, Ltd., located approximately 2.9 miles to the east
southeast. 

Owner Distance Direction 
Marley Ranch Approximately 2.9 miles East-Southeast 

Bill Kolb- KOBR TV Towers Approximately 4.5 miles East 
KOBR TV- two dwellings Approximately 4.5 miles East 

Pearce Ranch Approximately 4.5 miles Southeast 
Sand Ranch Approximately 6.3 miles Northeast 

Jack Luce Ranch Approximately 6.5 miles Northeast 
Pearce Ranch Approximately 7 miles West 

Buddy Fort Ranch Approximately 7 miles East-Southeast 
Sand Ranch Approximately 7.2 miles Northwest 
Bill Rushing Approximately 8 miles Northeast 
Tivis Ranch Approximately 8.2 miles Southeast 

Johnson Ranch Approximately 9.7 miles North 

The area near the Facility has historically been utilized primarily as rangeland for livestock grazing and 
for limited oil and gas activities. Nearby public access areas include the Mescalero Sands recreational 
area and Carlsbad Caverns National Park. The Mescalero Sands recreational "complex" has been 
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established for off-road vehicle use while the south dunes area in Mescalero Sands is utilized by the 
public primarily for wildlife observation activities. 

5.3 COMMUNITY RELATIONS OBJECTIVES 

The overriding goal of this CRP is to provide the community surrounding the Facility with timely and 
pertinent information in the unlikely event of a release and assurance that the Facility is taking the 
proper actions to guarantee the health and safety of the community. The specific objectives of this 
CRP are as follows: 

• In the event of a contaminant release, make corrective action investigation information immediately 
available to the public to help them understand the implications of such a release. 

• Inform the public in a timely fashion through press releases to local newspapers, radio, and 
television stations, public information postings around the community, public meetings, and 
information repositories. 

• Maintain open communication between the local community leaders, local residents, other 
interested individuals and groups, as well as local, state, and federal government agencies. 

• Establish a community relations program with the flexibility to continually identify community 
concerns and to respond appropriately. As needed, the program will be periodically updated to 
ensure effective communication with the community. 

• Encourage dialogue with the public by promoting an easily accessible point-of-contact at the 
Facility for questions and comments. 

• Monitor community concerns to ensure that communications meet the needs of the public. 

5.4 COMMUNITY RELATIONS ACTIVITIES 

This section describes community relations activities planned to meet the objectives described in 
Section 5.3. Activities include ongoing communication with local residents, community leaders, elected 
officials, and government agencies. 

5.4.1 Contact Information 

The Facility has designated a point-of-contact responsible for the oversight of all public participation. 
This person will be available to answer questions, will collect requests to be placed on the mailing list, 
and will distribute materials as requested. This contact is currently: 

Larry Gandy, Vice President 
Gandy Marley, Inc. 
505-398-4960 

Facility Address: 
1109 East Broadway 
P.O. Box827 
Tatum, NM 88267 

Mr. Gandy may be supported m the implementation of community relation activities by local 
independent consultants. 
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5.4.2 Newsletters 

An initial newsletter will be prepared and distributed to interested parties within 90 days of the start of 
Facility operations. Interested parties will mostly comprise local land owners. This newsletter will 
provide an overview of the corrective action plan, including details on the health and safety plan and an 
overview of planned community relations activities. Included in this initial newsletter will be the 
community relations point of contact (as identified above in Section 5.4.1) for anyone desiring 
additional details. Also included will be detail on the information repositories (See Section 5.4. 7) so 
that persons are able to access additional information and background about the Facility if desired. 

Upon the event of a contaminant release, a newsletter will be distributed within 30 days of such release. 
The content of such a newsletter will include: 

• Description of the incident 
• Description of investigation activities 
• Precautionary information 
• Status of any immediate response 
• Responses to issues previously raised by the community 

The audience for these newsletters is the general public, so technical terminology will be explained in 
readily understandable terms. These newsletters will be distributed primarily through a mailing list 
described further in Section 5.4.6. They will also be made available at the public meetings (Section 
5.4.5). All newsletters will receive Facility legal review prior to distribution. 

5.4.3 Press Releases and Media Interviews 

Within 7 days of a contaminant release, the Facility will distribute a press release to local radio stations, 
television stations, and newspapers explaining what happened, the corrective measures taken to contain 
the hazard, and points of contact to call with questions and to be placed on the mailing list for further 
information. In addition, the date and location of the upcoming public meeting to discuss the 
implications of the release (Section 5.4.5) will be announced. All press releases will require internal 
Facility review prior to distribution. The media outlets for distribution are summarized in Table 5.2. 
For any resulting media interview requests, the Facility will make a point of contact available. 

TABLE5.2 
MEDIA OUTLETS IN SURROUNDING COMMUNITIES 

Name of Local Television 
Community Newspaper Radio Stations Stations 
Artesia City Artesia Daily Press KSVP None 

Carlsbad City Carlsbad Current Argus KAMQ,KATK, KTEL 
KCCC,KCDY, 
KDOV,KOAT 

Hobbs City Hobbs New Sun (daily) KZOR,KPER, None 
KPVA,KLMA, 
KYKK,KHOB 

Lovington City Lovington Daily Reader KLEA,KWMW LEA CO 
Roswell City Roswell Daily Record KBCQ,KEND, KBIM 

KRSY 
Tarum Covered by Lovington Daily Covered by Lovington None 

Leader and Hobbs New Sun KLEA 
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5.4.4 Community Postings 

Within 7 days of a contaminant release, the Facility will fax fliers to community locations that can be 
posted for easy community review. These postings will summarize what happened and the corrective 
measures taken to contain the hazard, the point of contact to call with questions or to be placed on the 
mailing list, and an announcement of the upcoming public meeting. Locations for these postings will 
include the town hall, libraries, museums, and schools. 

5.4.5 Public Meetings 

The Facility will host public meetings within 60 days after a contaminant release to make available 
current information about investigation activities, to answer questions, and to respond to specific 
community concerns, issues, or events. Public meetings will be announced in the newsletters, press 
releases, and community postings. Given adequate advance notice, the Facility is also willing to meet 
with governing bodies or groups of interested citizens to discuss any other issues related to the Facility. 

The Facility point of contact will be responsible for obtaining answers to questions and following 
through on commitments made to the community during the meetings. At the meetings, fact sheets 
and copies of newsletters will be available for distribution. A sign-up list will be included to identify 
attendees (and particularly attendees who want to be added to the mailing list). 

To answer specific questions and to support the sharing of information in the public meetings, fact 
sheets will be prepared to inform and update the public on investigation activities. These brief, one
page publications are intended to explain technical information to the general public and will be written 
in readily understandable terrps to facilitate understanding by non-technical readers. All fact sheets will 
receive Facility legal review prior to distribution. 

5.4.6 Mailing List 

A mailing list database will be developed and maintained by the DCO with contact information for 
interested local residents, government officials, state and federal regulatory agencies, and news media. 
The list will be updated, as needed, to ensure that interested parties are receiving the newsletter and any 
other pertinent notices. 

5.4.7 Information Repositories 

A physical and electronic information repository (RRO) will be established to provide public access to 
analytical data, technical reports, permits, published community materials (including fact sheets, 
newsletters, press releases, etc.), and other information about the Facility during the corrective action 
process. As is described in Section 3.3.1 data and documents will be located at the Facility and the city 
government buildings of Tatum and Roswell. 

5.5 COMMUNITY INPUT INTO PLAN 

This CRP incorporates input that was received from local residents, community leaders, local 
government, media outlets, and NMED during a number of public meetings that were held as part of 
the Facility permit application process. 
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5.6 REFERENCES FOR SECTION 5.0 

There are no references for this section. 
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6.0 CORRECTIVE ACTION PROJECT MANAGEMENT PLAN 

6.1 PURPOSE AND SCOPE 

The project management plan herein provides management procedures for conducting an investigation 
of a hazardous material that has been released at the Facility. 

This FCA WP follows EPA's corrective action approach. The initial site assessment and 
characterization will achieve the objectives of the RCRA Facility Investigation, and the interim 
remedies, evaluations, and remedial implementation achieve the CMS/CMI objectives. Benefiting this 
approach will be the Subpart S initiative developed by EPA. 

The specific steps to be taken during the corrective action process will be a function of the released 
materials conditions at the Facility. These steps will be defined when the site-specific corrective action 
work plan is designed. 

Depending on the circumstances, the extent of contamination at the Facility may be characterized as 
low risk or an acceptable risk, thus requiring no further action (NFA). In other situations, the extent of 
gradually occurring contamination may pose an unacceptable risk and these areas of contamination will 
be referred to as SMWUs. However, most incidental material spills at the Facility will not become 
SWMUs. For example, in situations where small material spills that are easily contained and managed 
under normal housekeeping and are benign in nature will not result in an SWMU designation pending 
NMED's concurrence. According to RCRA, an SMWU is defined as: 

" ... any discernible unit at which solid wastes have been placed at any time, 
irrespective of whether it was intended for the management of solid or hazardous 
waste. Such units include any area at or around a Facility at which solid wastes have 
been routinely and systematically released." 

In this case, the released materials within the SMWU will be treated, removed, chemically or physically 
stabilized, or contained in situ to the extent necessary to meet the Action Levels (background 
concentrations) contained in Permit Attachment U. Once they are identified, SWMUs will be listed in 
the Facility's RCRA permit. SWMUs will be removed from the permit only after the objectives of this 
FCA WP are met. 

6.1.1 Statutory Frannevvork 

The regulatory structure of the corrective action process follows the same requirements that apply to 
normal facility operation. Waste materials will be managed just as they are managed under normal 
operations. Under more significant corrective actions, environmental liability issues may develop and 
the overall environmental impacts of the corrective action process itself may require analysis. The 
information below describes the inter-relationship of the permits and environmental regulations that 
will be triggered under a corrective action. 

The Facility is required to comply with several regulatory drivers including: 

• RCRA regulations including 40 CFR Parts 261-280 

• Hazardous material transportation requirements under 49 CFR Parts 171- 180 

• RCRA permit for the Triassic Park Facility (Permit No. NM-0001002484 including accompanying 
attachments) 
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• New Mexico Administrative Code including Chapter 20.4.1 

• Other applicable federal and state laws and regulations (cited below in Section 6.1.1.2) 

6.1.1.1 Resource Conservation and Recovery Act 

The RCRA was enacted by Congress in .. 1976 to modify the Solid Waste Disposal Act of 1965 (SWDA). 
The SWDA was designed to provide the initial federal statutory provisions for improving the nation's 
solid waste disposal practices. The RCRA included additional provisions for maintaining adequate 
hazardous waste management programs on a Facility level. The hazardous waste provisions of the 
SWDA serve as the driving force that governs day-to-day operation of hazardous waste management 
programs of TSDs. The RCRA sets forth a permitting system and standards that cover all waste
generating processes at TSD facilities. 

For the purposes of this FCAWP, the term RCRA collectively refers to the federal SWDA, the 1976 
Amendment to the SWDA, as well as any other amendments to the Act including the Hazardous and 
Solid Waste Amendment (HSWA). 

The HSW As that were promulgated by Congress in 1984 expand the scope of the RCRA and requires 
that TSD facilities assess, investigate, and remediate releases of hazardous wastes and hazardous 
constituents from the SWMUs. 

The HSW A requires that the Facility institute corrective actions for hazardous material releases within 
or outside of the Facility boundary. As such, Section 3004(u) of the HSWA stipulates that corrective 
action for all releases of hazardous wastes or substances from the SMWUs within the Facility boundary 
be implemented. However, Section 3004(v) requires corrective action for material releases that have 
migrated outside of the Facility boundary. Implementation of other HSW A sections such as Section 
3004(u) and (v) is required by the New Mexico Hazardous Waste Act (NMHWA) and subsequent 
amendments to the Act. The Facility will implement HSA W Sections 3004(u) and (v) and NMHWA 
via its RCRA permit. 

6.1.1.2 Other Statutes and Regulations 

The list below contains pertinent federal and state statutes and other laws that have a role in the plan of 
operation for the Facility. Also listed are specific requirements contained within 40 CFR Parts 264 and 
270 which govern "Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 
Disposal Facilities and EPA Administered Permit Programs: The Hazardous Waste Permit Program", 
respectively. 

(a) Federal Statutes 

• Clean Air Act of 1970, as amended, will regulate emissions from the unit processes at the Facility 
that may affect ambient air quality. The Facility's emissions will be required to meet emission 
performance standards that are contained in the Act. 

• Clean Water Act o£1972, as amended, regulates the chemical, biological, and physical integrity of 
waters of the U.S. The Act regulates wastewater and other discharges to all navigable waters. 

• Department of Transportation Act of 1966 lays out DOT's regulatory authority for 
transportation safety for the transportation of hazardous materials. The Act will regulate the 
shipments of manifested hazardous wastes to and from the Facility. 
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• Emergency Planning and Community Right-to-Know Act of 1986 requires that the Facility 
develop an emergency management task force to develop and distribute to emergency response 
personnel and the public a detailed plan for evaluating and managing hazatdous material spills. 
This plan, which serves as the regulatory driver behind the FCA WP herein, stipulates the 
requirements for reporting spills and performing remedial activities. 

• Endangered Species Act of 1973, as amended, requires federal agencies in consultation with 
other federal agencies to ensure that their actions should not affect the continued existence of any 
endangered animal or plant species or will affect the habitat of such species. 

• Fish and Wildlife Coordination Act of 1934 requires that fish and wildlife resources receive 
consideration equal to what is given to other issues during the project development and planning 
that could affect water resources. 

• National Historic Preservation Act of 1966 requires that agencies account for the effect of their 
decisions on properties or sites listed on, or eligible for, the National Register of Historic Places. 

• Occupational Safety and Health Act of 1970 regulates the general welfate of workers by 
requiring facilities to provide safe and non-hazatdous working conditions. 

• Safe Drinking Water Act of 1974, as amended, lays out safety and water quality standatds for 
public water supplies. Maximum contaminant levels developed under the Act must be met by the 
water supply that is used at the Facility. 

• Toxic Substances Control Act of 1976, as amended, ensures that the development and 
utilization of chemical substances and mixtures do not represent an unreasonable risk to human 
health and the environment. TSCA also calls for the identification of toxic hazards that may be 
posed by chemical substances. 

(b) State Statutes 

• Air Quality Control Act of 1967 brings the legislative requirement for air pollution control to the 
State of New Mexico. 

• Groundwater Protection Act of 1990 requires the regulation of hazatds in connection with leaks 
and spills from underground storage tanks, containment provisions, and remediation of pollution 
incidents. 

• Hazardous Chemicals Information Act of 1990 establishes systems on the state level regatding 
emergency planning and notification to address hazatdous substance releases and to provide for 
informing the public about the use of hazatdous substances in their community and any releases of 
such substances in their community. 

• Solid Waste Act of 1990 establishes a statewide solid waste management program to regulate the 
management and disposal of solid waste and to encourage source reduction, recycling, reuse, and 
treatment. 

6.2 TECHNICAL APPROACH 

The purpose of the corrective action process is to complete remedial actions at the site within a 
prescribed process work scope, specifically, the RFIWP (or RUIWP for regulated units) and subsequent 
CMS and CMS implementation. It is important to note that this technical approach will apply to both 
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regulated units and SMWUs. The effort will be implemented by Facility personnel who will dedicate 
significant time to the corrective action process. Post-remedial management of the site will also be 
conducted by Facility personnel. These personnel will be responsible for post-remedial management, 
including conducting long-term environmental monitoring such as groundwater monitoring wells, if 
any, surface water sampling and analysis, and soils sampling and analysis, etc. Long-term, the corrective 
action will be considered completed after key performance standards (Permit Attachment U Action 
Levels) are reached and maintained. For example, the corrective action project manager will have 
adequately documented and demonstrated that the Action Levels (Attachment U) have been met. 
Another key milestone will be that NMED and affected stakeholders must concur with the results. 
Subsequent to corrective action completion, the Clean Closure Performance Standards must also be 
demonstrated upon implementation of the Facility's closure plan (Permit Attachment 0) as required by 
Permit Condition 8.1.1.b. The Clean Closure Performance Standards also consist of restoring the site to 
the Action Levels under Permit Attachment U. Statistical significance of the Action Levels will be 
determined by conducting the statistical analysis contained in Permit Attachment Q. 

The EPA provided guidelines in 1994 (RCRA Correction Plan Guidelines, May 1994) that lays out the 
three-step program for completing corrective actions for material releases: 

• The RCRA Facility Investigation (RFI) 
• Corrective Measures Study (CMS) 
• Corrective Measures Implementation (CMI) 

The RFI will be used to characterize the nature and extent of any potential risk associated with the 
material release. The CMS will optimize the approach for reducing the risks identified in the RFI. The 
CMI will enable implementation of the optimized corrective action approach (remedy) that is identified 
in the CMS. , . . 

The EPA re-evaluated the 3-step approach above through the 40 CFR 270 Subpart S initiative, and 
identified and implemented improvements to the overall corrective action process. These 
improvements included: 

• Increased process efficiency 
• Enhanced environmental protection 
• Improved process responsiveness 
• Re-focused the process to become more results oriented 

The most recent version of the Subpart S initiative (Proposed Rule, 40 CFR 264,265,270, and 271, 
Corrective action for Solid Waste Management Units (SWMUs) at Hazardous Waste Management 
Facilities", Federal Register, Vol. 55, pp. 30798-30884) to RCRA, updates the RFI/CMS/CMI approach. 
Subpart S prescribes a series of evaluations that will be required for ensuring correct remedial decisions 
are made: 

• Initial site assessment 
• Site characterization 
• Interim remediation 
• Remedial evaluations 
• Permanent remediation 

Under EPA's new approach, the initial site assessment and site characterization achieve the objectives 
of the RFI under the old approach, and the interim remedies, remedy evaluations, and remedy 
implementation achieve the objectives of the CMS/CMI process. While it appears that the new 
Subpart S initiative is firm in its approach, it actually allows for flexibility in achieving these objectives. 
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This flexibility will be incorporated into the corrective action process (RFIWP and CMSWP) tn 
consultation with NMED. 

Initial site assessment and characterization could be completed with eXlstlng information that is 
contained in the Facility's RCRA permit application. Thus, initial permit information may be adequate. 
However, if additional investigations, including a formal environmental monitoring program, is 
determined to be required , then a separate data collecting effort will be designed and implemented. All 
of these investigations will be performed commensurate with specifications and SOPs contained in 
Appendix C of this FCA WP. 

Upon review of the site assessment and characterization results, Interim Remediation and/ or Final 
Remediation will be implemented. Interim and/ or Final Remediation may include one or more of the 
following program goals: 

• Removing released materials at a site so that the Action Levels contained in Permit Attachment U 
are met 

• Stabilizing the released materials at a site so that the Action Levels are achieved 

• Conducting active treatment of the released materials at a site so that the Action Levels are 
achieved 

• Limiting human and/ or environmental exposure to the released materials, if migration is 
documented to have ceased until the Action Levels have been met 

Any combination of these methods for achieving completion of the corrective action process will likely 
require both sport- and long-term environmental monitoring of the affected media at the site to verify 
that environmental protection targets are being met. 

6.3 SCHEDULE AND BUDGET 

Schedule 

The PM will develop a corrective action implementation schedule in consultation with NMED that will 
include a technical approach for designing and implementing the remedy, including required 
investigations. 

If the corrective action process extends over more than one construction season and the Facility 
incorporates the process into its annual budgetary cycles, the Facility will develop the draft work 
schedules and timelines together with a prioritization of corrective action costs. Draft work schedules 
will be developed for each phase of the correction action process including CS, IM, RFI, CMS, and 
CMS implementation, financial assurance, and permit modifications. 

The overall schedule for all phases of the corrective action will be presented to NMED for its 
concurrence. If the duration of the corrective action process is less than a year, the Facility will develop 
the draft work schedules, timelines, and estimation of costs based on the operating budget in place at 
the time. Upon NMED's concurrence, the Facility will submit the final work schedule and timeline. 
Appendix D of this FCA WP presents a conceptual work schedule that contains key milestones. These 
submittals will be contained in the RFIWP and CMSWP. 
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Budget 

The PM will oversee the development of the cost estimates above that will be associated with each 
corrective action alternative identified in the CMS. Budget development will be conducted consistent 
with Permit Attachment T, Task II.d.2, Cost Estimate. The budget will include both capital and 
operating & maintenance costs. Capital cost estimates will include both direct and indirect costs. The 
direct costs will include construction, equipment, land and site development, and building and services 
costs. Indirect costs such as engineering, legal fees, licenses, and permit, startup and shakedown, and 
contingency allowances will be included. Several operation and maintenance cost estimates will be 
developed including labor (wages, salaries, training, overhead and benefits), maintenance materials and 
labor, materials and energy costs (electricity and equipment fuel), purchased services (analytical and 
consulting services), waste disposal and treatment, administrative costs, insurance, taxes, and licensing 
costs, maintenance reserve fund and contingency fund, and miscellaneous costs. 

6.4 KEY PROJECT PERSONNEL 

Gandy-Marley will oversee the construction and operation of the Facility. This section describes the 
management organization of the Facility. 

The Facility will be managed by a relatively modest management organization. For the purposes of 
corrective action processes, there will be a number of management positions that will play a key role in 
the FCA WP implementation. It is anticipated that all site personnel may participate as corrective action 
team members and may assist in management and action response roles and decisions. 

The key management positions under normal operations will include (corrective action role in 
parenthesis): 

• General Manager (GM) 
• Operations Manager (corrective action Project Manager, PM) 
• Environmental Coordinator (RCRA Training Officer, RTO) 
• Emergency Coordinator (EQ 
• Site Safety Officer, also coordinates site security (SSO) 

Other support positions will include: 

• Document Control Officer (DCO) 
• Waste Handler (WH) 
• Laboratory Specialist (LS) 

It is from these positions under normal facility operations from which the corrective action 
organization will be drawn. The Facility's GM will have overall management responsibility for decisions 
related to corrective actions. All of the positions identified above under the corrective action process 
will report to the GM. 

Specifically, the individuals on the corrective action team will each be responsible for implementing 
certain actions as described below: 

• GM: Provides administrative oversight and will be signatory for all corrective action 
documentation. 

• PM: Directly supervises corrective action implementation. 
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The PM will also direct site security issues. As such, he will direct the SSO to control entry to the 
Facility and to provide required signage that may be related to the corrective action. The Site 
Security role is referenced in Permit Attachment E, Section 7.1.4. 

The PM will also be responsible for managing maintenance activities for equipment that is used in 
the corrective action process. Maintenance personnel who are required for supporting the 
corrective action are referenced in Permit Attachment E, Section 7 .1.6. These personnel, who will 
be performing maintenance activities under normal facility operations, will also be designated to 
support the corrective action process as well. 

• RTO: Responsible for regulatory compliance, analysis and assessment, information management 
including agency notifications and coordination, groundwater investigations, environmental 
monitoring, analysis, record keeping, and communications to the public. 

The RTO's responsibilities will include providing RCRA training that is in compliance with 40 CFR 
Part 264.16, Personnel Training. Under the corrective action process, the RTO will be responsible 
for implementing additional HAZWOPER and refresher training for new employees who will 
participate in the correction action. He/she will maintain a list of new employees who either have 
received the training or are scheduled to receive the training. He/ she will also maintain histories of 
each new employee, job title, training schedule for each new employee, and verification of training 
completion. Under the corrective action process, the RTO will also make the determination on a 
case-by-case basis whether job-specific training will be required for the new employees. 

The RTO will designate the PM to provide job-specific training to each new employee on a case
by-case basis. The PM will schedule the new employee to complete the training and will instruct 
the employee regarding each specific item related to the job function. These items will include: 

• Nature and scope of the corrective action 
• Facility orientation and operations 
• Hazard recognition 
• Heavy equipment usage and decontamination procedures 
• Site work rules 
• Subcontractors 

• EC: Responsible for released material containment, cleanup, and stabilization. As described in 
Permit Attachment E, the EC will be responsible for several important functions, including 
communications that will be conducted under the corrective action. He/she will also be 
responsible for conducting hazard recognition and initially identifying the nature and extent of the 
released material. The EC will implement required measures for minimizing the possibility of fire 
and explosion at the site. He/ she will ensure that the site is kept stable and no material non
compatibility issues are allowed to exist. Under normal Facility operations, the EC may be a senior 
equipment operator. 

• SSO: Responsible for worker safety, workplace monitoring, and training for the use of PPE and 
hazard recognition. The SSO will also be responsible for site security. 

• DCO: Responsible for maintaining a readily accessible and auditable records and document 
management system. The DCO will supervise the filing of ftles, reports, and documents. The 
DCO will also be responsible for controlling the flow of these materials onto and off the Facility 
and will maintain a check out system for any materials that may be signed out for review. The 
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DCO will ensure that all documents are managed as laid out in Sections 3.1.1 and 3.2.2 of this 
FCAWP. 

• WH: As described in Permit Attachment E, the WH will manage any hazardous wastes that are 
generated during the corrective action. He/ she will implement the same procedures that are listed 
in Section 7 .1.3 of Permit Attachment E. The WH will coordinate with the EC and PM regarding 
such issues. 

• LS: The responsibilities of the LS under normal operations are contained in Permit Attachment E, 
Section 7.1.5. These same responsibilities will apply to the LS under the context of a corrective 
action. Accordingly, he/ she will be responsible for characterizing waste materials that may be 
generated during the corrective action process. The results of his analysis will be provided to the 
PM and will determine how the waste materials will be managed by the WH. 

Figure 6.1 shows the primary corrective action team organization. 

6.4.1 Personnel Qualifications 

The information below presents the basic qualifications that key members of the Facility management 
must have for effectively operating the Facility. Facility management who will be hired to operate the 
Facility under normal operations will also possess adequate qualifications to act as corrective action 
participants as well. This will be accomplished by preparing job descriptions for the Facility 
management that include the language outlined below. The job descriptions will serve as the basis of 
hiring procedures beginning with initial hires during Facility construction, startup, and initial operations. 

6.4.1.1 General Manager 

The GM must have had previous experience in operating and maintaining a TSD facility. He will be 
required to have familiarity with the environmental, regulatory, and business aspects of an operating 
TSD facility. In particular, the GM will be required to have extensive experience in managing the 
commercial aspects related to operating a TSD facility. This will include finance, marketing, 
communications, external affairs, human resources, and technical services. 
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6.4.1.2 Corrective Action Project Manager 

The PM must be familiar with all phases of daily operations of a TSD facility. He/she will also be 
required to have an understanding of the environmental requirements that apply to the facility and best 
management practices that will be followed. In addition, he/ she must be qualified and have experience 
in designing and implementing a corrective action process. 

6.4.1.3 RCRA Training Officer 

The RTO will be required to have previous experience in managing environmental and trrurung 
programs at an operating facility. As described in the Facility's permit Attachment E, the RTO will 
possess several essential qualifications including, college-level education, working knowledge of state 
and federal hazardous waste regulations, hazardous waste procedures, working knowledge of 
contingency plans and emergency procedures, 40-hour HAZWOPER, and annual refresher training. 
The RTO will also be required to have previous experience in managing RCRA-regulated issues and be 
able to interface effectively with the regulatory agencies and the public. 

6.4.1.4 Emergency Coordinator 

Specific qualifications for the EC are contained in Permit Attachment E, Section 7.1.2. In the context 
of corrective action, these same q~alifications will apply to the EC. 

The EC will be required to have experience in emergency situations and to manage heavy equipment 
operators and operate heavy equipment that will be required for initial response. He/she must be 
familiar in the day-to-day operation of a TSD facility and must be competent in hazard recognition. He 
will also be required to communicate effectively with the GM, PM, and RTO. 

6.4.1.5 Site Safety Officer 

The SSO must be familiar with occupational health aspects associated with an operating TSD facility. 
His professional qualifications will include college-level education, working knowledge of state and 
federal OSHA regulations, health and safety programs including hazard recognition and personal 
protective equipment, workplace monitoring, worker safety procedures, occupational health program 
development, and Material Safety Data Sheet interpretation. He will be required to provide hazard 
recognition and other training to operations personnel, manage the use of personal protective 
equipment, conduct medical surveillance, provide workplace monitoring, and ensure that Facility H&S 
procedures are being followed. He must also be familiar and experienced in implementing security 
programs at an operating industrial facility, including experience in emergency coordination with local 
police and security organizations. 

6.4.1.6 Document Control Officer 

The DCO must have experience in managing analytical data, documents, and reports. In addition, the 
DCO must possess competency in maintaining hazardous waste manifests, agency correspondence, and 
hazardous waste management records. 

6.4.1. 7 Waste Handler 

The WH will be required to have a minimum of a high school education and two year's previous 
experience in hazardous waste facility operations. 

6.4.1.8 laboratory Specia6st 
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The LS will be required to possess a 4-year science degree or equivalent experience in performing 
hazardous waste acceptance analysis. The LS will also be required to have working knowledge of the 
New Mexico Hazardous Waste Act and Hazardous Waste Regulations. He will also be required to 
develop a working knowledge of the Waste Analysis Plan contained Permit Attachment F. 

The above management positions will have specific corrective action responsibilities regarding agency 
notifications and coordination, communications to the public, environmental monitoring and analysis, 
record keeping, released material containment, cleanup and stabilization, and occupational health and 
safety issues connected with the corrective action. Figure 6.2 shows the organization of the Facility's 
proposed management organization and those positions within the organization that will have a lead 
role as part of the corrective action process team. 

6.4.2 Subcontractor Qualifications 

Subcontractors may be utilized for supporting the corrective action process in several ways. It is 
assumed that such support may be provided both onsite and offsite. Therefore, the qualifications 
referenced below apply to onsite work activities only. Subcontractors may be retained under the 
following scenarios: 

• Hydrogeologic and engineering evaluations, and remedial work plans (RFIWPs, CMSs) 
• Environmental sampling 
• Initial material release containment 
• Permanent remediation 
• Waste treatment 

All subcontractors will be required to exhibit previous experience at hazardous waste . operations 
specifically under the context of corrective action or emergency cleanup. They must demonstrate the 
ability to submit and win bids for performing hazardous waste remediation, follow RFIWPs, report 
remedial progress, interface with site personnel, maintain a schedule, and operate within budget. 

Subcontractors will be required to demonstrate that all employees who will participate on site will have 
completed the 40-hour HAZWOPER training and subsequent refresher training, and are included in 
the subcontractor's medical surveillance program. The subcontractor will also be required to 
demonstrate experience in equipment and personnel decontamination procedures. 

6.5 ASSESSMENT STRATEGY 

The information presented below discusses the strategy that will be developed if a corrective action is 
warranted. The corrective action assessment strategy will be based on EPA's DQO process (EPA 
1994) and corrective action requirements contained in the Facility's RCRA permit (Parts 9.0 and 10.0, 
and Attachment R. Within part 9.0, Permit Condition 9.2, vadose zone fluid Action Levels will act as 
the basis for determining when a corrective action is required. Part 10.0, Permit Condition 10.3 vadose 
zone fluid, soils, and groundwater action levels will act as the basis for determining when corrective 
action should be initiated and terminated. Therefore, the aim of the assessment strategy is to meet the 
Action Levels contained in Permit Attachment U. 

The information below also presents the PM's approach to identifying, collecting, and evaluating the 
data required for making critical decisions in the corrective action process depicted in Figure 6.3. The 
assessment strategy will include guiding principles identified by the EPA for each element of the 
corrective action process noted in 40 CFR Part 270 Subpart S. The strategy will also include other 
required elements contained in the Facility's RCRA permit (Attachment R, Corrective Action Data 
Collection Quality Assurance Plan). 
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The corrective action approach contained in Figure 6.3 will be initiated immediately when a material 
release has been suspected at the Facility. Initial data collection will dictate whether the conceptual 
model contained in Figure 6.3 will be implemented for verifying material release and if subsequent 
corrective action will required as referenced in the figure. 

Corrective action activities will be result oriented. In the end, all completed activities in the corrective 
action process must support a demonstration of NF A, signifying that the Action Levels in Permit 
Attachment U have been met. Corrective action activities will be conducted in a phased approach. A 
demonstration that NF A has been achieved will be attempted at various stages within the corrective 
action process. If a demonstration is accepted by NMED, then a decision will be made by NMED as 
to the next course of action, including NF A. At a site where a material release is documented, the site 
will be characterized and remediated according to applicable state or federal regulations and achieved in 
the context of planned current and projected future land uses. 

To better understand the existence and migration of released materials within the Facility's regional 
watershed, the PM will evaluate existing hydrogeologic information. Surface and ground water data will 
provide information on the level of specific released materials within the watershed. This information 
will be used to focus investigation efforts at the site and to characterize the level of contamination 
associated with the site. 

6.5.1 Corrective Action Process Decisions 

Administrative and technical decisions will be required throughout the corrective action process as 
referenced in Figure 6.3. These decisions will be technically supported to ensure environmental 
protection of both the remedial site and the regional watershed. 

6.5.1.1 Detennination of Suspected Material Release 

During normal operations of the Facility, information may be identified by operations personnel that 
suggests a material release may have occurred or is suspected to have occurred. This information may 
consist of visual observations, analysis of environmental data, or analysis of process data. Appendix E 
contains a diagram depicting potential material release locations at the Facility. 

6.5.1.2 Detennination of Existing Site 

The PM will consider whether the site is an existing site that is already undergoing corrective action. If 
this is the case, then NF A will be taken beyond what is currently being implemented. If the site is not 
an existing site, then the conceptual model described below will be further implemented. 

Depending on the site and degree of migration of the released materials, NFA (Section 6.5.1.9) may be 
proposed without conducting any field investigations or remedial efforts. Existing data must be of 
high quality to document that one of the following criteria for NF A designation exists at the site: 

• Material release at the site was not verified. 

• Material release at the site was verified but the quantity and extent of migration did not impact any 
environmental receptors. A site where a release has occurred will be proposed for NF A only if it 
can be documented that the release was di minimtiS and was investigated and/ or remediated in 
accordance with the applicable state and/ or federal requirements. 
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If the site does not meet the criteria above, the site conceptual remedial model and subsequent 
corrective action program will be implemented. 

6.5.1.3 Site Conceptual Model Implementation 

Corrective actions will be based on the site conceptual model contained in Figure 6.3. The conceptual 
model is a detailed representation of site conditions and will lead to indications of what is known about 
released material sources, release quantities, release mechanisms, released material fate and transport, 
environmental exposure pathways, and potential receptors. The conceptual model will incorporate 
technical data available at the time and future information as it becomes available. The conceptual 
model will be used to test ideas, to act as a resource for decision-making, and to aid in the identification 
and design of potential remedial alternatives. Thus, the conceptual model will be followed, as required, 
as new information is identified and the model supports a conclusion that the Action Levels (Permit 
Attachment U) have been met. 

For the conceptual model herein, the corrective action process will incorporate several informational 
sources including: 

• Initial response data 
• Physical and release profiles 
• Groundwater and surface water data 
• Geologic data 
• Environmental data 
• Other non-corrective action related data that may apply 

(a) Physical Profiles 

The land-use profiles represent the various physical features present on a site that could affect 
evaluation of the site and an associated risk assessment. Such features may include buildings, other 
ancillary structures, property boundary, and land-use plans. 

The physical proftle is used for representing the features of the site that will affect the release, fate and 
transport, and biological receptors of released materials. A typical physical profile will include 
topographic characteristics and any natural conditions, industrial conditions, and disturbances that 
affect the site, including other known or potencial sources of environmental contamination. Physical 
profile features include topography, meteorology, amount of vegetation cover, hydrology, geology, and 
environmental chemistry. 

(b) Release Profile 

A release profile will be used for representing the processes and the nature and extent of materials 
released at a site. The release profile will be combined with the physical profile so that comprehensive 
information about the type, extent, fate, and transport of chemical released materials within the 
conceptual model are made known. More than one release profile may be required to provide adequate 
informacion about residual contamination at a site, contingent on the persistence, mobility, and relative 
toxicity of released materials present, and the physical proftles of the system. 

Existing information and field data will serve as the primary sources used to develop the release proftle. 
Fate/transport models will be used, where appropriate, in combination with existing informacion and 
field data to develop the release proftle for a complex site, watershed aggregates, and entire watersheds. 
This data, characterizing all residual contamination, will be combined to complete a composite release 
proftle for the surface and ground water system. 
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6.5.1.4 Verification of a Release 

Samples of environmental media will be collected from the area in and around a site and will be 
analyzed for specific chemicals to determine whether a material release has, in fact, occurred. Evidence 
of a material release is based primarily on whether COPC are present at the site. The identification of 
chemicals of potential concern will be conducted using separate analytical regimes for inorganic and 
organic chemicals. 

(a) Inorganic Materials 

The decision-making process for determining if a release of an inorganic chemical has occurred at a site 
will comprise a one-step process. Initially, site concentrations of the chemical will be compared with 
the background concentrations (Action Levels) for the constituents of concern. This will be 
accomplished by comparing inorganic chemicals with site-specific background data collected prior to 
construction and startup of the Facility and the Action Levels. 

(b) Organic Materials 

The determination of an organic chemical release at a site will be based on whether the organic 
chemical is detectable in a particular sample matrix using analytical methods specified in Permit 
Attachment F (fables 4-1 and 4-3). The analytical laboratory performing analysis of the samples will 
report the organic chemicals that were detected in each saniple, and the PM's data validation process 
will verify each reported value. 

Inorganic and/ or organic chemicals that are detected in one or more samples will be identified as 
COPCs. If analytical results indicate that a release has not occurred (no COPCs identified), the site will 
be proposed for NF A. If COPCs are identified, the PM will initiate efforts to characterize the extent of 
contamination at the site as will be identified in the RFIWP and will determine if the COPCs are 
naturally occurring or if its possible presence is attributable to a laboratory quality control issue. 

6.5.1.5 Characterizing the Extent of Released Materials 

For a corrective action site containing one or more discrete sources of released materials, a more 
traditional means of determining the extent of migration will be used. This may include delineation of 
background concentrations or demonstration of a decreasing trend in released material concentrations. 
Where natural processes (biological or physical) such as released material degradation act to control the 
extent of contamination, mathematical models, field data, and laboratory data will be used 
combinatively to establish the effectiveness of natural attenuation mechanisms. 

For complex sites, the PM will consider whether natural attenuation mechanisms have been effective or 
will demonstrate whether contaminant concentrations are within the Action Levels (Permit Attachment 
U). Environmental sampling will be limited to the samples required for establishing a released material 
boundary. Samples farthest ·from the site that exhibit background conditions (less than the Action 
Levels) will serve as the limit of sampling. 

6.5.1.6 Detennination if Corrective Action is Required 

Once a chemical release has been identified and quantified and the extent of material release has been 
well defined, the requirement for further action at a corrective action site will be determined by 
comparing the data to the Action Levels. If the Action Levels have been exceeded, then selection of a 
preferred remedy will be made and implemented as described below. 
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6.5.1. 7 Selection of Preferred Corrective Action 

When the assessment of a corrective action site results in the determination that further action will be 
needed to attain the Action Levels, the need for both interim and final remedies will be considered. 
Interim actions will be implemented to stabilize the site during the period that long-term final remedies 
are being evaluated. 

The preferred remedy will be selected by considering overall feasibility, effectiveness, cost benefit, and 
regulatory and public input. The remedy will be considered either as an interim/permanent remedy or 
Accelerated Corrective Action (ACA). 

(a) Interim/Permanent Remediation 
Interim actions will address near-term activities to stabilize the site and to prevent or minimize the 
further spread of released materials. The site may be considered for interim remediation if all of the 
following conditions apply: 

• Options will exist over the near-term for prevention of further contamination and/ or long-term 

cost savings. 

• The proposed action will not adversely affect the expected final remedial approach. 

• The interim action selected does not adversely impact the ecosystem, natural resources, work place 

safety, or public health. 

• Should waste materials be generated as part of the remedy, adequate waste-treatment, storage, or 
disposal capacity is available. 

Permanent remedies will address long-term activities to control risks. The site will be considered for 
permanent remediation if the following conditions apply: 

• Feasible options will exist over the long-term for incremental risk reduction, prevention of 

additional contamination, and/or long-term cost savings. 

• The permanent remedy does not impact the ecosystem, natural resources, work place safety, or 

public health. 

• Adequate waste-treatment, storage, or disposal capacity 1s available if waste materials will be 
generated as part of the permanent remedy. 

(b) Accelerated Corrective Action 

ACAs are a type of remedy (interim and permanent) that could be identified and implemented without 
full-scale remedial investigations. ACAs could include voluntary cleanup programs to meet the Action 
Levels (Permit Attachment U), treatment of released materials or contaminated media, or natural 
attenuation. An ACA will be proposed and implemented if the uncertainty analysis above concludes a 
low level of uncertainty. 

(c) Remedial Approaches 
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Released Material Treatment 

The Facility may use contaminant treatment as a component of corrective action when treatment 
results in reducing the toxicity, mobility, and/or volume of a contaminated material. Treatment may be 
conducted in situ without removing released materials or contaminated environmental media, or it may 
involve the removal of the contaminated media. Treatment will be considered for a corrective action 
site when, in addition to the EPA threshold and balancing criteria (evaluation criteria), several 
guidelines are met, including 1) appropriate and applicable treatment technology is :J,vailable, 2) 
treatment technology is cost effective, 3) environmental impacts of the treatment are within limits, and 
4) the Action Levels (Permit Attachment U) at the site will be met. 

Presumptive Remedies 

Presumptive remedies are remedial approaches that use proven corrective actions for streamlining 
corrective actions for common categories of sites. Presumptive remedies ensure uniformity in remedial 
implementation and reduce the cost and time required to investigate and remediate similar types of 
sites. Of course, this assumes that the implementation of presumptive remedies at other RCRA
regulated TSD facilities could be similarly applied at the Facility. The concept of using similarities 
between other TSD facilities to streamline corrective actions at the Facility is described in EPA's 
presumptive remedy policy (EPA 1993) and acts as the basis for implementing generic approaches to 
site remediation. 

In consultation with NMED, the Facility will propose to follow the EPA presumptive/plug-in remedy 
approach in its RFIWP (or RUIWP), if appropriate for completing the corrective actions as described· 
in the RFIWP (or RUIWP). 

Monitored Natural Attenuation 

EPA's RCRA Corrective Action Program does acknowledge, under specific circumstances, that natural 
attenuation can be an acceptable component of remedial actions, and states that natural attenuation 
remedies will not to be considered "no action" remedies. The EPA's Office of Solid Waste and 
Emergency Response (OSWER) defines natural attenuation as "naturally occurring attenuation 
processes in soil and groundwater environments that act without human intervention to reduce the 
mass, toxicity, mobility, volume, or concentration of contaminants" (EPA 1997). The naturally 
occurring processes that are known to be geochemically and biologically active in the geologic unit 
underlying future corrective action site at the Facility include biodegradation, dispersion, dilution, 
adsorption, volatilization, and chemical or biological stabilization of released materials. The Facility will 
consider monitoring of natural attenuation as a component of corrective action when there is clear 
evidence that the attenuation process exists, environmental receptors are not affected, alternative 
remedies could affect those receptors, and the behavior of the released material plume is well 
understood. 

Prior to using natural attenuation as a component of corrective action, the corrective action process will 
use field and analytical data to demonstrate that natural attenuation processes, in fact, exist at the site. 
This demonstration will include clear evidence of concentration reductions along the released material's 
migration pathway. The demonstration must also verify the decrease of released material mass by 
chemical and geochemical data and biological decomposition data. 

The responsibility for ensuring that effective natural attenuation is occurring will be undertaken by the 
PM. 
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6.5.1.8 Verification of Remedial Goals 

Environmental media cleanup levels (Action Levels) must protect human health and the environment 
as well as meet state and federal regulations. The Action Levels are based on Facility-specific 
background concentrations and conditions and state and permit requirements (Permit Attachment U). 
The procedure for verifying whether the Action Levels have been met will incorporate points of 
compliance, monitoring and sampling locations, analytical parameters and methods, statistical analysis, 
and the period of time required for monitoring restored sites. The procedure will be included in the 
RFIWP (or RUIWP) and CMSWP. 

6.5.1.9 Site Proposed for No Further Action 

Following implementation of the CMSWP (interim, permanent or where either is implemented as an 
ACA), if the PM can demonstrate that the Action Levels referenced in Permit Attachment U have been 
met, NF A will be proposed for the site. A site will be proposed for NF A with no remediation required 
if the concentrations of released materials are within the Action Level limits and there is a clear 
expectation that the levels will not fluctuate. 

6.5.1.10 Operation and Support 

On an operational scale, there will be several activities required for supporting the corrective action 
process. The PM will be responsible for managing all these areas including: 

• Health and Safety 
• Finance and Procurement 
• Quality Assurance and Quality Management 
• Data Management 
• Laboratory Support 
• Project Infrastructure 
• Corrective Action Planning and Control 
• Long-term Monitoring 
• Corrective Action Site Decontamination and Decommissioning 

6.6 OVERALL MANAGEMENT APPROACH 

The information below presents the management approach to conducting corrective action at the 
Facility. In particular, the approach below was developed in accordance with the provisions contained 
in Permit Parts 9.0, 10.0, and Permit Attachment R. 

6.6.1 Corrective Action Reporting Under Permit Part 9.0 

The corrective action process for SWMUs under Permit Part 9.0 will entail a prescribed reporting and 
decision-making process. It is important to note that corrective action reporting and financial 
assurance requirements revert to Permit Part 10.0 if a CMS is required. The reporting scheme involves 
several documents including: 

• Oral report of determination of release at a regulated unit (9.3.1) 
• Written report of newly discovered release at a regulated unit (9.3.1) 

• Verification sampling report (9.3.2) 
• Immediate response action report (9.3.3.a) 
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• Response action effectiveness report (9.3.3.b) 

• Independent assessment report (9.3.4) 

• Monthly progress reports (9.3.6) 

• Regulated unit investigation work plan (9.3.7) 

• Groundwater monitoring work plan (9.3.8) 

• CMS work plan (9.4 and 10.9.1.a) 

• CMS work plan implementation (10.9.2) 

• CMS report (10.9.3.a) 

• Financial assurance demonstration (1 0.1 0.2) 

Regardless of the site-specific approach undertaken at a corrective action site, all aspects of the 

corrective action process will be recorded by the PM as the remedial effort progresses. These reports 
will be prepared consistent with record keeping requirements contained in the Facility's RCRA permit 
Parts 3, 4, 5, 9 and 10. 

Proposed corrective actions will be documented in the regulated unit investigation work plan (RUIWP) 
that will be approved by NMED prior to work commencing. Interim and final remedial actions will be 
documented in technical reports prepared by the Facility that will require approval by NMED. Each 
type of work plan or report is described below. 

6.6.1.1 Release Notification 

The Facility will notify NMED within 24 hours (verbal) and 7 calendar days (written) of any material 
release from a regulated unit (landfill and surface impoundment) as required by the Facility's RCRA 
Permit, Condition 9 .3.1. This notification will include the location of the release and other pertinent 
information including environmental media affected hazardous constituents released, and extent of 
release. 

6.6.1.2 Verification Sampling Report 

A verification sampling report (VSR) will be developed for the regulated unit as required by Permit 
Condition 9.3.2. The VSR will present: 

• Results of the laboratory analysis 

• Program for conducting 40 CFR Part 264, Appendix IX sampling 

6.6.1.3 Immediate Response Action Report 

An immediate response report (IRAR) will be developed for the regulated unit as required by Permit 
Condition 9.3.3.a. The IRAR will contain at a minimum: 

• Extent and nature of the contamination 

• Details including size, location, and cause of the release 

• Immediate and short-term site action that will be taken 

6.6.1.4 Response Action Effectiveness Report 

A response action effectiveness report (RAER) will be developed for the regulated unit as required by 
Permit Condition 9.3.3.b. The RER will contain at a minimum: 
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• Response action effectiveness in stopping the migration of released materials from the regulated 
unit 

• Description of the verification sampling and analytical results required under Permit Condition 
9.3.2 

6.6.1.5 Independent Assessment 

An independent assessment report (IAR) will be developed for the regulated unit as required by Permit 
Condition 9.3.4. The IAR will contain: 

• Description of the verification sampling and analytical results required under Permit Condition 
9.3.2 

• Determination of whether Facility waste receipt should be temporarily discontinued 
• Whether waste should be removed for liner inspection, repair, or controls 

6.6.1.6 Monthly Progress Report 

After the material release has been verified (Section 6.6.1.2), monthly corrective action progress reports 
will be developed and submitted to NMED under Permit Condition 9.3.6. 

6.6.1. 7 Regulated Unit Investigation Work Plan 

As required under Permit Conditions 9.3.8 and 10.7, a Regulated Unit Investigation Work Plan 
(RUIWP) will be developed and submitted to NMED. The RUIWP will conform to the structure of 
the RFIWP presented in Section 6. 7 .1.3. 

6.6.1.8 Groundwater Monitoring Work Plan 

Under Permit Condition 9.3.8, an application (Groundwater Monitoring Work Plan, GMWP) for a 
permit modification will be submitted to NMED to initiate a groundwater monitoring program that 
meets the requirements ofNMAC 20.4.1.500 (incorporating 40 CPR 264.97 and 40 CPR 264.98). The 
GMWP contained in the application will layout the plan to establish the groundwater Action Levels 
required under Permit Condition 1 0.3.3. 

6.6.1.9 Corrective Measures Study 

Based on the outputs above, NMED will conclude whether a CMS is required. If NMED concludes 
that a CMS is required under Permit Condition 9.4, then the CMS reporting requirements presented 
below in Section 6. 7 .1.5 will be followed. 

6.6.1.10 Financial Assurance 

The Facility will provide evidence of a financial assurance instrument that will specifically apply to the 
selected remedial action as identified in the CMS report as approved by NMED. The financial 
assurance is required under Permit Condition 9.4.1 as required by 20.4.1.500 NMAC and incorporating 
40 CPR 264.90 (a) (2). 

A Financial Assurance Report containing the evidence of the financial assurance instrument will be 
provided upon completion of the RCRA permit modification that incorporates the approved remedial 
action. The report will include the cost considerations contained in Attachment T, Cost Estimate, of 
the permit. 
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6.7.1 Corrective Action Reporting Under Permit Part 10.0 

The corrective action process for SWMUs under Permit Part 10.0 will entail a prescribed reporting and 
decision-making process. The reporting scheme involves several documents including: 

• Release notification report (1 0.4.1) 

• SWMU Assessment Report (1 0.4.3) 
• Notification for newly discovered releases at existing SMWUs (10.4.2) 

• Confirmatory sampling work plan and sampling report (1 0.6.1 and 1 0.6.4) 
• RCRA Facility Investigation Work Plan (RFIWP, 10.7.1) 
• RFI report (1 0. 7 .3) 
• RFI Progress reports (10.7.5) 
• Interim measures work plan, progress reports, and final IM report (10.8.l.a, 10.6.3.a, and 10.8.3.a) 
• CMS work plan (10.9.1.a) 
• CMS work plan implementation (10.9.2) 
• CMS report (10.9.3.a) 
• Financial assurance demonstration (1 0.1 0.2) 

Regardless of the site-specific approach undertaken at a corrective action site, all aspects of the 
corrective action process will be recorded by the PM as the remedial effort progresses. These reports 
will be prepared consistent with record keeping requirements contained in the Facility's RCRA permit 
Parts 3, 4, 5, 9 and 10. 

Proposed corrective actions will be documented in remedial work plans that will be approved by 
NMED prior to work commencing. Interim and final remedial actions will be documented in technical 
reports prepared by the Facility that will require approval by NMED. Each type of work plan or report 
is described below. 

6. 7 .1. 1 Release Notification 

The Facility will notify NMED within 15 days of any material releases (new SMWUs or Areas of 
Concern [AOCs]) as required by the Facility's RCRA Permit, Condition 10.4.1. This notification will 
include the location of the new SMWU or AOC and other pertinent information including 
environmental media affected hazardous constituents released, and extent of release. 

The Facility will notify NMED within 15 days of any material releases (existing SMWUs or AOCs) as 
required by Permit Condition 10.4.2. This notification will include the location of the SMWU or AOC 
and other pertinent information, including environmental media affected, hazardous constituents 
released, and extent of release. 

An SWMU assessment report will be issued within 90 calendar days of notification of material release 
toNMED. 

6.7.1.2 Confirmatory Sampling Work Plan and Report 

A Confirmatory Sampling Work Plan (CSWP) will be developed for SWMUS or AOCs as required by 
Permit Condition 10.6.1. A Confirmatory Sampling (CS) Report will be developed and submitted to 
NMED as required by Permit Condition 10.6.4. The purpose of the CS Work plan is to lay out 
schedules of implementation and completion of actions necessary for determining whether a release has 
occurred. The format of the work plan will be as follows: 

• Schedule of implementation 
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• Description of actions to be taken to confirm a material release has occurred. 

• Description of the permit and regulatory requirements 

• Description of the environmental media affected by the release 

• Summary of historical monitoring data to assist in evaluating whether a release has occurred 

After the CS work plan has been implemented, a CS Report will be prepared that describes the results 

of CS implementation. The CS report will describe environmental data results and data interpretation. 

The PM may elect to combine the CS report with the RFI Report described below. As referenced in 

Permit Condition 10.6.4, the report will include: 

• Raw and compiled analytical data 

• Statistical analysis of the data for supporting whether a release has occurred 

6.7.1.3 RCRA Facility Investigation Work Plan and Report 

(a) Work Plan 

To properly document the various technical approaches that will be instituted at the site, the PM will 

prepare an RFIWP which addresses the applicable focus areas. The RFIWP will meet the requirements 

of Permit AttachmentS, RCRA Facility Investigation- Scope of Work, Task I, RFI Work Plan, and 

will reference Permit Attachment R Facility Corrective Action Work Plan Outline, as required. The 

affected focus areas may include the Regulatory Compliance, Analysis and Assessment, Information 

Management, RCRA Corrective Action, Groundwater Investigation, Material Disposal, and Operation 

and Support Areas. The objective of the RFIWP is to further define the technical approach for 

completing all investigations and evaluations for the corrective action site (i.e., soils, vegetation, surface 

water, and groundwater). The RFIWP will be approved by NMED for the specific corrective action. 

To attain sufficient understanding of the presence and movement of released materials within each 

watershed, the PM will complete appropriate investigations at the site. The investigations will be 

implemented in accordance with the approved RFIWP. The RFIWP will describe technical approaches 

used to characterize air quality, stream sediments, surface-water, groundwater, and an assessment of 

human-health and ecological risks, if any. Data collected in an investigation of each of the media are 

evaluated in the context of a conceptual model used to identify potentially important uncertainties -

specifically, to focus subsequent data collection methodology to reduce those uncertainties and to 

further support corrective action decisions. The intent of the approach is to effectively identify the 

nature and extent of COPCs and their subsequent fate and transport. The data will be used to support 

qualitative assessments of human health and ecological risk and anticipated potential impacts of 

released materials migration. 

If, during implementation of the RFIWP, deviations from the RFIWP are necessary for characterizing 

remedial objectives, a revised RFIWP will be prepared and submitted to NMED. The revised RFIWP 

will be approved by NMED prior to implementing remedial action. However, the PM may elect to 

proceed with implementation of a revised RFIWP prior to NMED approval under an accelerated 

approach or if the scope of work remains unchanged (reference the section below). 

RFIWPs that will be submitted to NMED will be provided under a standard format as referenced in 

Task I of Permit Attachment S as required by Permit Condition 10.7.1.a. The RFIWP format will 

comprise the following: 

• Executive Summary 

• Table of Contents 

• Introduction 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (970) 879-6260 



Mqy2003 Draft* Facility Corrective Action Work Plan ~ 100 

• Environmental Setting 

• Source Characterization 

• Contamination Characterization 

• Attachments including technical reports 

(b) Remedial Investigation 

The PM will document the results of RFIWP implementation (site assessment and characterization) in 

subsequent RFI progress reports, interim measures progress reports, final interim measures report, and 

CMS reports. The reports will either propose remedial action recommendations or recommendations 

for No Further Action, additional site characterization, and remedies. The reports also may provide 

adequate data that identifies the nature of the released materials, extent of migration, fate, and transport 

from the source to support recommendations or decisions that will be described in the report. The RFI 

report will be the initial investigation report and a subsequent CMS report will follow. 

The PM will oversee characterization of soils and shallow groundwater system (0- to 30-foot. depth) 

through the development and implementation of a hydrogeologic evaluation that will be part of the 

RFIWP. The purpose of the hydrogeologic evaluation will be to characterize the soils and shallow 

groundwater system that underlie the site. The evaluation will include the results of field monitoring 

efforts. A summary of the collected data, modeling results, technical analysis, and interpretation will be 

reported to NMED as required in the progress reports. This information will also be integrated into 

the site's corrective action process. 

If shallow soils and groundwater impacts are detected, the point of origination, extent, and potential 

effects of the released materials will be investigated by the PM. If the level of contamination is 

determined to exceed background levels, subsequent corrective actions will be developed in 

consultation with NMED. 

(c) RFI Reports 

The RFI report will be developed as required under Permit Condition 10.7.3.a. RFI progress reports 

will be developed and submitted to NMED as required under Permit Condition 10.7.5. These reports 

will be submitted quarterly beginning 90 calendar days from the start date specified by NMED. 

The RFI report will contain the results of the investigation that will be conducted under Task II of 

Permit Attachment S. The results of the investigation will be presented in the RFI Final Report and 

Summary described under Task III of Permit Attachment S. 

The RFI report will be submitted to NMED will be provided under the format below. The report 

format will comprise the following: 

• Executive Summary 

• Table of Contents 

• Statement of Purpose 

• Background 

• Description of Investigation and Methodology 

• Field Investigation Results 

• Drilling and Excavation Program Results 

• Field Conditions (surface, subsurface, and soil gas) 

• Geotechnical and Hydrogeological Results 
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• Description of Extent of Contamination and a comparative analysis to the Action Levels indicated 

at Permit Conditions 9.2 and 10.3 (referencing Permit Attachment Q (Statistics for Release 

Determination) and Attachment U, Action Levels for Corrective Action and descriptions including: 

- Migration pathways 
- Hazardous constituents 
- Environmental receptors 

• Description of Sampling Program and Analytical Results 

• Conclusions and Recommendation including adequate details for supporting further corrective 

action decisions 

• Attachments including tables, figures, maps, borelogs, well installation reports, laboratory reports, 

and technical reports 

The data for the RFI report will be presented in both tabular and graphical format. The tabular 

formats will include the raw data (i.e., lab reports), and various kinds of summary tables. These 

summary tables may include all or a subset of the data sorted by location, date matrix and/ or 

parameter. Statistical summaries will also be developed showing such data as minimum, maximum, 

mean, number of detections, standard deviation, etc. Graphical summaries of the data will include bar 

graphs, lines graphs, plan maps, isopleth maps, cross-sections and/ or three-dimensional views (e.g., 

block diagrams). The graphical summaries will be designed to show the spatial and temporal variation 

or distribution of the data as wells as relationships to key site features (e.g., geology, hydrogeology, site 

facilities, source area(s), human and ecological receptors, and surface water). 

(a) Tabular Presentation 

Several tables will be developed for the RFI report and will present: 

• Sample identification and location information, and locations and depths of exploratory trenches 

and test pits 

• Surface and groundwater analytical results including analytical methods, and detection limits 

• Soil analytical results including analytical methods and detection limits 

• Statistical analysis of analytical results including standard deviation, means, maximums/minimums, 

averages, outliers (water and soil) 

• Field data collected for each sample (field and paste pH, temperature, soil gas readings, and 

physical characteristics) 

• Monitoring well installation/ development details such as screening interval, depth to groundwater, 

groundwater elevations, and well log data 

• Results of geotechnical analysis (moisture content, plasticity, and grain size analysis) 

• Geological information for each sample location. 

The constituent Action Levels contained in Permit Attachment U will be included with the tables 

containing the analytical results to enable a direct comparison of the analytical results to the Action 

Levels. Background (pre-Facility) water quality and soil chemistry data will also be included with the 

analytical result tables. These tables will be provided as part of the RFI report. 

(b) Graphical Presentation 

Figures and graphs will developed for the report containing the following information: 

• Site map depicting the location of the corrective action site and its proximity to surface and 

subsurface features, compass direction will be included 

• Maps containing corrective action sample identifiers, locations, depths, and analytical results 

• Maps that graphically display the analytical results in different ways such as depicting variations in 
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released material concentrations as a function of time, depth, release location, and location of 
remedial treatments 

• Maps depicting analytical data including soil gas data based on concentration intervals, source of 
release, identification of the released material, and extent of contamination including migration 
boundary 

• Maps showing groundwater monitoring well installation locations and cross-section information 
including borehole data such as water table elevations, geological features, well installation details 
and screening intervals, direction of groundwater flow, and rate of flow. 

• 3-Dimensional bar and line graphs portraying the analytical results of the released materials as a 
function of time from the release date, location, depth, proximity to source of release, extent of 
contamination, and location of remedial treatments 

RFI reporting requirements are also contained in Permit Attachment S. Hardcopies and electronic 
copies will be submitted as described in the Facility's Permit Conditions 1 O.l.S.a, 1 O.l.S.c, and 1 O.l.S.d. 

6. 7 .1.4 Interim Measures Work Plan and Reports 

(a) Work Plan 

After the RFI Report has been accepted by NMED, NMED may require that an Interim Measures 
Work Plan be developed and implemented as referenced in Permit Condition 10.8.1 (a), (b), and (c). 
The purpose of the IM work plan will be to enable a program for minimizing or preventing further 
migration of released materials and environmental exposure to the materials. The work plan will 
include: 

• IM Objectives 
• Implementation procedures 
• Designs, plans, and specifications, and schedule 

Interim Measures (1M) will consist of near-term actions to abate potential threats to human health and 
to prevent or minimize further migration of the released materials. This will achieved by instituting 
interim stabilization measures such as erecting a fence to close off the site from Facility operations, 
hydraulic containment of a groundwater plume, and excavating and removing heavily contaminated 
soil. Stabilization may be achieved by instituting source controls, contaminated media removal, and 
limiting personnel exposure to the released materials. 

(b) Progress Reports 

IM progress reports will be submitted to NMED under Permit Condition 10.8.3. Permit Condition 
10.8.3.a describes the required elements for the progress reports. The progress reports will contain 
sections including: 

• Reporting period 
• Description of the IM portion completed 

• Summary of findings 
• Summary of deviations from the IM work plan during the reporting period 

• Summary of problems and potential problems during the reporting period 

• Planned work for the next reporting period 
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(c) Final Report 

As referenced in Permit Condition 10.8.3.b, a final IM report will be developed and submitted to 
NMED. The report will contain several key elements including: 

• Description of the IM implemented 

• Summary of results 

• Summary of problems encountered and resolution of the problems 

• Discussion of accomplishments and IM effectiveness 

• Analytical and monitoring data 

6.7.1.5 Corrective Measures 

(a) Work Plan 

The CMS Work Plan will be prepared as required by Permit Condition 10.9.1.b and will describe how 
the PM proposes to evaluate alternative remedial actions and implement corrective measures. The 
CMS Work Plan will meet the requirements of Permit Attachment T, Corrective Measures Study 
Outline, Task I, Corrective Measures Study work Plan. The alternative remedial approaches will be 
evaluated according to the Action Levels that must be met (Permit Attachment U), and a preferred 
remedial approach will be recommended based on the evaluation results. The work plan will consist of 
four primary sections including: 

• Description of Current Conditions 
• Establishment of Corrective Action Objectives 

• Description of CMS Approach 

• CMS Schedule 

The CMS Work Plan will be implemented within 15 days after NMED's approval of the CMS Work 
Plan as required under Permit Condition 10.9.2. 

(b) Investigation 

The CMS will evaluate the remedial alternatives and recommend the preferred alternative to be taken. 
The format of the CMS will include the following elements as described in Task II of Permit 
Attachment T to meet the requirements of Permit Condition 10.9.3.a: 

• Identification of Corrective Measure Alternatives 

• Screening of Corrective Measures Alternatives 

• Development of Corrective Measure Alternatives 

• Evaluation of Corrective Measure Alternatives 

• Selection of Corrective Measure Alternatives 

(c) Report 

Results of the CMS implementation will be described in the CMS Report required under Permit 
Condition 10.9.3.a. The report will satisfy Task III of Permit Attachment T and will be structured as 

follows: 

• Executive Summary 
• Table of Contents 
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• Statement of Purpose 

• Background 
• Description of current conditions 
• Environmental media cleanup standards (background conditions) 

• Identification, screening, and development of corrective action alternatives, if any 
• Evaluation of final corrective measures alternatives 

• Proposed corrective action program 
• Design and implementation precautions 

• Results of a trade-off analysis associated with implementing the corrective action 
• Cost estimates and proposed work schedule 
• Remedial implementation schedule 
• Community relations plan (based on implementation of the Community Relations Plan contained 

herein) 
• Attachments including design criteria and rationale, results of bench- pilot-scale testing, operating 

and maintenance requirements, long-term monitoring, and tables and graphs of the testing results 

The data and information for the CMS report will be presented in both tabular and graphical format as 
described below. 

6. 7 .1.5.1 Tabular Presentation 

Tables will be developed and included with the CMS report. The tables to be developed will present: 

• Summarization of the applicable Action Levels, analytical results from the RFI report, and a 
comparison of the Action Levels and analytical results to background levels 

• Summary of historical Facility surface sampling data and sample locations including analytical 
methods, detection limits and explanations for data outliers 

• Historical groundwater depths including monitoring well data 
• Summary of historical groundwater analytical data, analytical methods, detection limits, and data 

outliers 

• Summaries of bench- and pilot-scale testing data, and units of measurement, and analytical 
methods and detection limits 

• A listing of corrective measures alternatives and evaluation criteria 
• A schedule for installing and monitoring the corrective measures 

6. 7 .1.5.2 Graphical Presentation 

Figures and graphs will be developed and maintained that clearly note the following information: 

• Site map delineating the corrective action site in relation to the Facility and surrounding area 

• Detailed site map showing structures and equipment, monitoring locations, and proposed remedy 
location 

• Borehole, test pits, and test trenches locations and the results obtained from each location 

• Site map containing existing surface and monitoring well sampling locations 

• Site map presenting analytical data by sample location 
• Site map containing bench- and pilot-scale testing locations 

• Designs for the remedial system and construction details 
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The CMS report will be submitted to NMED in hardcopy and electronic format as described in Permit 
Conditions 10.9.1.a and 10.9.3.a. 

6. 7 .1.6 Accelerated Correction Action 

The PM may propose an ACA in the RFIWP for a site where the released materials are well defined, a 
highly focused remedial approach can been developed, and implementation of the remedial method can 
be expedited. If this is the case, the RFIWP containing the proposed ACA will be submitted to 
NMED for approval. Completed ACAs will be documented in a final CMS report. NMED will review 
any documentation prepared by the PM that describes the proposed ACAs and may request additional 
information during a visit to the Facility or public meeting to determine if the site qualifies for ACA 
and whether the site requires more comprehensive regulatory oversight. An ACA will be considered a 
final remedial action when the ACA qualifies for No Further Action (Section 6.5.1.9 above). 

6. 7 .1. 7 Financial Assurance 

The Facility will provide evidence of a financial assurance instrument that will specifically apply to the 
selected remedial action as identified in the CMS report as approved by NMED. The financial 
assurance is required under Permit Condition 10.10.2 as required by 20.4.1.500 NMAC and 
incorporating 40 CFR 264.101 (b) and (c). Evidence of financial assurance will be provided as 
stipulated in Permit Part 10.0, Table 10-3. 

A Financial Assurance Report containing the evidence of the financial assurance instrument will be 
provided upon completion of the RCRA permit modification that incorporates the approved remedial 
action. The report will include the cost considerations contained in Attachment T, Cost Estimate, of 
the permit. 

6.8 PERMIT MODIFICATIONS 

Re-prioritization or elimination of corrective action sites for which remedial actions have been 
completed, as well as the identification of new sites, will be memorialized in the Facility's RCRA 
Permit. The permit will be modified according to the reopening provisions contained in the permit 
(NMAC 20.4.1.900 (incorporating 40 CFR 270.30 (1) and (3))). The modification process will require a 
formal public comment and permit finalization period before the permit modification issued by 
NMED becomes effective. 

A determination of NF A will not preclude NMED from requiring long-term or periodic monitoring of 
environmental media and/ or further investigations, evaluations, or remedial action at a later date. This 
will be managed as part of the Permit Attachment P requirements. 

6.9 ADMINISTRATIVE REPORTING REQUIREMENTS 

In order to comply with applicable environmental regulations and to inform all parties of progress 
being achieved during the corrective action process, the PM will oversee the preparation of the work 
plans and reports described above. The plans and reports will contain technical information that will 
support corrective action decision-making. All plans and reports produced by the corrective action 
team will be made available to the public through the information sources discussed in Section 5.0, 
Community Relations Plan, of this FCA WP. 

All corrective action reports will comply with the reporting requirements indicated in the Facility's 
RCRA permit. The reports also comply with applicable guidances from EPA and NMED. 
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In line with 40 CPR 270.11, "Signatories to Permit Applications and Reports," the appropriate Facility 
managers sign off on the following certification for each report and document that is delivered to 
NMED: 

I certify under penalty of law that this document and accompatrying attachments were prepared under 
my direction or supervision in accordance with a system designed to ensure that competent personnel 
proper!J gather and assess the information submitted Based on my inquiry of the persons who 
manage the system} or those persons direct!J responsible for gathering the data and itiformation} the 
information submitted is} to the best of my knowledge and belief, true} accurate} and complete. I am 
aware that there are significant penalties for submittingfalse itiformation} including possible fines and 
imprisonment for wil!ful and knowing violations. 

6.10 SITE MANAGEMENT 

The information below summarizes various measures that will be required for implementing corrective 
action field activities. Site access and security, temporary facilities, waste management, spill-and
discharge control measures, and contingency plans are some of the items that will be considered when 
developing the remedial investigation work plan. This section contains a general discussion of these 
considerations and broadly describes the basic elements associated with each of the site management 
components referenced below. Each remedial work plan will address these components providing 
greater detail as required by the activities conducted at the site. 

6.10.1 Site Access and Security 

The Facility will maintain responsibility for all access and security measures required to gain access to a 
corrective action site. Security at sites that are undergoing remedial activities will be performed in 
accordance with overall Facility security requirements presented in the Facility's RCRA permit. The 
SSO will coordinate these functions. 

6.10.2 Temporary Facilities 

Temporary waste holding facilities that will be dedicated to the corrective action process include 
satellite accumulation areas and 90-day storage areas. These will be identified in the RFIWP. Detailed 
descriptions of these temporary facilities will be included in the RFI and CMS reports. 

6.10.3 Waste Disposal 

Waste disposal for corrective action actlvttles that could be implemented at the Facility under a 
corrective action will be conducted under the requirements of the Facility's RCRA permit (Parts 1.0 
through 6.0) and Attachment F (Waste Analysis Plan) of the permit. 

6.1 0.4 Contingency Planning 

A contingency plan is an alternative action that will be taken by the PM if a problem occurs during 
remedial activities. Before alternative actions are implemented, appropriate corrective action personnel 
will be notified to approve implementation of alternate strategies. Reasonably anticipated alternative 
actions will be addressed in the remedial investigation work plan. In case of major deviations from 
planned activities, NMED will be notified to discuss the alternative action. As a result of a major 
deviation that may be allowed by NMED, the PM will realign remedial activities to be consistent with 
the new scope. Permit Attachment C will be used for this purpose. 
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6.11 REFERENCES FOR SECTION 6.0 

The following list includes all references that are cited in this section. 

MWH, Inc., December 1997 (Revised October 2000). Part A and Part B Permit Application for 
Triassic Park Waste Disposal Facility, Volumes I- VI, Steamboat Springs, Colorado. 

New Mexico Environment Department, Hazardous and Radioactive Materials Bureau, March 2002. 
Triassic Park Waste Disposal Facility RCRA Permit, (RCRA Permit No. NM00010024484), Santa Fe, 
New Mexico. 
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Triassic Park Waste Disposal Facility 
Final RCRA Permit No. NM0001002484 

PERMIT ATTACHMENT R 

FACILITY CORRECTIVE ACTION WORK PLAN OUTLINE 

The purpose of the Facility Corrective Action Work Plan (FCAWP) 
is to have in place standard procedures for conducting an 
investigation of the nature, rate and extent of a contaminant 
release. The Permittee shall submit a FCAWP to the Secretary for 
approval within 180 calendar days of the effective date of this 
Permit. The Permittee shall furnish all personnel, materials, 
and services necessary for, or incidental to, creating and 
performing the FCAWP. 

If the Permittee believes that certain requirements of the FCAWP 
are not applicable, the specific requirements shall be identified 
and a detailed rationale for inapplicability shall be provided. 

The FCAWP consists of five tasks: 

Task I 

Task I Cbrrective Action Data Collection Quality 
Assurance Plan 

Task II Corrective Action Data Management Plan 

Task III Health and Safety Plan 

Task IV Community Relations Plan 

Task V Corrective Action Project Management Plan 

Corrective Action Data Collection Quality Assurance Plan 

The Permittee shall prepare a plan to document all monitoring 
procedures: sampling, field measurements, and sample analysis 
performed at the Triassic Park Waste Disposal Facility (the 
Facility) during the investigation to characterize the 
environmental setting, source, and contamination, so as to ensure 
that all information, data, and resulting decisions are 
technically sound, statistically valid, and properly documented. 

The Strategy Section of the Corrective Action Data Collection 
Quality Assurance Plan shall include, but not be limited to, the 
following: 

(a) description of the intended uses for the data, and the 
necessary level of precision and accuracy for those 
intended uses; 

(b) description of methods and procedures to be used to 
assess the precision, accuracy, and completeness of the 
measurement data; and 
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(c) schedule and information to be provided in quality 
assurance reports, including at least: 

i. periodic assessment of measurement data accuracy, 
precision, and completeness; 

ii. results of performance audits; 

iii. results of systems audits; and 

iv. significant quality assurance problems and 
resolutions. 

The Sampling and Field Measurements Section of the Corrective 
Action Data Collection Quality Assurance Plan shall discuss at a 
minimum: 

(a) selecting appropriate sampling and field measurements 
locations, depths, and other pertinent information; 

(b) providing a statistically sufficient number of sampling 
and field measurement sites; 

(c) determining conditions under which sampling or field 
measurements shall be conducted; 

(d) determining which parameters are to be measured and 
where; 

(e) selecting the frequency of sampling and length of 
sampling period; 

(f) selecting the types of samples (e.g., composite vs. 
grab) and number of samples to be collected; 

(g) delineating procedures designed to prevent 
contamination of sampling or field measurements 
equipment and cross-contamination between sampling 
points; 

(h) documenting field sampling operations and procedures 
(see Appendix 1, Monitoring Well Field Log); 

(i) selecting appropriate sample containers; 

(j) preserving samples; 

(k) controlling chain-of-custody; and 

(1) disposing of all contaminated materials generated by 
activities in a manner compliant with all State and 
Federal regulations. 
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The Sample Analysis Section of the Corrective Action Data 
Collection Quality Assurance Plan shall include: 

(a) chain-of-custody procedures; 

(b) sample storage procedures and holding times; 

(c) sample preparation methods; 

(d) analytical procedures; 

(e) calibration procedures and frequency; 

(f) data reduction, validation and reporting; and 

(g) frequency of internal quality control checks and 
laboratory performance audits. 

Task II Corrective Action Data Management Plan 

The Permittee shall develop a Corrective Action Data Management 
Plan to document and track investigation data and results. This 
Plan shall identify and set up data documentation materials and 
procedures (data record), project file requirements, and 
project-related progress reporting procedures and documents. 

The data record shall include at least the following for all 
sample and field measurements: 

(a) unique measurement code; 

(b) measurement location; 

(c) measurement type; 

(d) laboratory ID number; 

(e) property or component analyzed; and 

(f) results of analysis. 

The Corrective Action Data Management Plan shall provide the 
format to be used to present the data and conclusions of the 
investigation and other pertinent information. 

(a) The following shall be presented in tables: raw data; 
data sorted by significant features such as location, 
media, and constituent; data reduction for statistical 
analysis; and summary data. 

(b) The following shall be presented in graphical formats 
(e.g., bar graphs, line graphs, plan maps, isopleth 
plots, cross-sections, three-dimensional displays, and 
other pertinent information) : sampling location and 
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grid; levels of contamination at each sampling location; 
geographical extent of contamination; and changes in 
concentration relative to source, time, depth, and other 
parameters. 

Task III Health and Safety Plan 

The Permittee shall prepare a Facility Health and Safety Plan, 
which shall include: 

(a) a description of the Facility including availability of 
resources such as roads, water supply, electricity and 
telephone service; 

(b) a description of the known hazards and evaluation of 
the risks associated with each activity conducted, 
including but not limited to on- and off-site exposure 
to contaminants during implementation of interim 
measures; 

(c) a list of key personnel and alternates responsible for 
site safety, response operations, and for protection of 
public health; 

(d) delineation of the work area; 

:(e) a description of levels of protection to be worn by 
personnel in the work area; 

(f) procedures established to control site access; 

(g) decontamination procedures for personnel and equipment; 

(h) site emergency procedures; 

(i) emergency medical care procedures for injuries and 
toxicological problems; 

(j) requirements for an environmental field monitoring 
program; 

(k) routine and special training requirements for 
responders; and 

(1) procedures for protecting workers from weather-related 
problems. 
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The Facility Health and Safety Plan shall be consistent with: 

(a) National Institute for Occupational Safety and Health 
(NIOSH) Guidance Manual for Hazardous Waste Site 
Activities (1985); 

(b) US Environmental Protection Agency (EPA) Order 1440.1 -
Respiratory Protection; 

(c) EPA Order 1440.3 - Health and Safety Requirements for 
Employees Engaged in Field Activities; 

(d) the approved Facility Contingency Plan; 

(e) EPA Operating Safety Guide (1984); 

(f)· US Occupational Safety and Health Administration (OSHA) 
regulations, particularly 29 CFR 1910 and 1926; 

(g) State and local regulations; and 

(h) other EPA guidance as provided. 

Task IV Community Relations Plan 

The Permittee shall prepare a plan for dissemination of 
' · information to the public regarding investigation activities and 

results. 

Task VI Corrective Action Project Management Plan 

The Permittee shall prepare a Corrective Action Project 
Management Plan which will include a discussion of the technical 
approach, schedules, budget, and key project personnel. The 
Corrective Action Project Management Plan will also include a 
description of qualifications of key project personnel performing 
or directing the investigation, including contractor personnel. 
This Plan shall also document the overall management approach to 
the investigation. 
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PERMIT ATTACHMENT R, APPENDIX 1 

Monitoring Well Field Log - Evacuation and Recovery 
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MONITORING WELL FIELD LOG - EVACUATION AND RECOVERY 

Event # Year Well Identification ----- -----
Sample Collector\Operator 

PRE-EVACUATION: 

Organic Vapor Detected (Measurement required only if detected 
during well Inspection) "Yes" "No" "Not Required" 

Method of Detection 

Concentration, ppm -------------- as 

Calibration, ppm Std. ppm Det. -----------------
Immiscible Layer Detected ? Yes ? No" 

Sample Collected ? Yes ? No" ? N/A" 

Depth (Measured from Casing Reference Point) 
to Top of layer(s), Ft. ______________________ ___ 
0.01) 
to Bottom of layer, Ft. 
0.01) 

Method of Sample Collection 

Sample Reference # 

EVACUATION: 

Method of Evacuation 

Before Evacuation: 

(to 

(to 

a. Water Level Depth (a) , Ft. (to 
0.01) ---------------------------

b. Well Depth (b), Ft. _________________________________ (to 
0.01) 

c. Inside Well Casing Dia. 

Calculate Well Volume, Gal.: 
(Casing 6" Dia.) 1.33 x (b- a) = 

Gallons 
(Casing 4" Dia.) 0.65 x (b- a) = 

Gallons 

Initial Well Volume: 
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• Evacuate One Well Volume (to the extent practicable) 
Volume evacuated gallons 
Time Completed 

• Measure water Level within 12 to 24 hours of initial completed 
evacuation. 

Ft. (0.01) Time of measurement 

• Calculate recovered well volume gallons 
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MONITORING WELL FIELD LOG - SAMPLING 

Event # Year Well Identification -------- -------

SAMPLING: 

Date Time ------------- ---------------Collector/Operator 

Sample Sequence 

Water Level Depth, 
(ft) ____________________________________________ __ 

Method of Collection 

Method of Filtration 

Completed(date) 

(time)=============================== 
Reason for Sampling 

* 
Field Sample Analysis 
Analytical Instrumentation 

Calibration Information 

Sample Values 
Specific Conductance @ 25Ec (J.Lmhos/cm)std. ___ det. 
pH (S.U.) std. det. 
Temperature (EC) __ _ 
Turbidity (NTU) std. det. 

GENERAL INFORMATION: 

Weather Conditions at time of sampling: 

Sample Characteristics 
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Sample Information (Container, volume, preservatives, test) 

Comments and Observations 

Temp. of shuttle when shipped: 
Temp. of shuttle when received at Lab 

Certification: 

Sample received by Lab: ____________________________________________ ___ 
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CORRECTIVE ACTION FOR REGULATED UNITS 

HIGHLIGHTS 

Introduction 

This Part contains permit conditions that ensure an appropriate 
response in the event of a release of hazardous wastes or 
constituents from a regulated unit at the Triassic Park Hazardous 
waste Disposal Facility (the Facility) . Nothing herein shall be 
construed to prevent or limit the Secretary from requiring 
corrective action at the Facility pursuant to an administrative 
order or other authority. 

Corrective action permit conditions in this Permit Part include 
initial response actions, notification requirements, release 
verification procedures, ground water monitoring requirements, 
and recordkeeping and reporting requirements for regulated units. 
Longer-term response actions, such as release investigation, 
remedy selection, interim measures, and others, are also required 
under this Permit Part. 

The principal method of detecting a release of waste from a 
regulated unit is the Vadose Zone Monitoring System (VZMS). 
Permit conditions associated with the VZMS are described in 
Permit Part 7. 

The corrective action permit conditions of this Permit Part 
address significant contaminant releases from regulated units 
that generally originate subsurface or escape secondary 
containment and cannot be appropriately managed and ultimately 
resolved through Permit Attachment C, Contingency Plan, and/or 
Permit Attachment J, Action Leakage Rate and Response Action 
Plan. 

Regulated Units 

Regulated units are those land-based units that received 
hazardous wastes after July 26, 1982. There are two regulated 
units at the Facility, the Landfill and the Surface Impoundment. 

The Landfill is a final disposal unit for hazardous wastes and is 
therefore subject to corrective action permit conditions 
throughout the post-closure care period addressed at Permit Part 
8. Potential releases from the Landfill are anticipated to be in 
the form of leachates escaping through a breach in the liner 
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system. Although no free liquids will be placed in the Landfill, 
fluids will enter the Landfill in the form of precipitation that 
will inevitably leach hazardous constituents and accumulate in a 
Landfill sump. Engineered controls to address the accumulated 
leachates and to preclude a release outside the Landfill liner 
system include a Leachate Collection and Removal System (LCRS) 
and a Leak Detection and Removal System (LDRS) . Requirements for 
these controls are contained at Permit Part 6. 

The Surface Impoundment is a treatment unit that is not expected 
to leave hazardous wastes in place after closure and will 
therefore not be subject to corrective action permit conditions 
under this Part after the closure period if the clean closure 
performance standard identified at Permit Part 8 is attained. 
Potential releases from the Surface Impoundment are anticipated 
to be in the form of leachates escaping through a breach in the 
liner system. The engineered control to address accumulated 
fluids and to preclude a release outside the Surface 
Impoun&nent's primary liner is a Leak Detection and Removal 
System (LDRS). Requirements for these controls are contained at 
Permit Part 5. 

Regulatory Background 

Corrective action for all solid waste management units (SWMUs) is 
required in New Mexico's Hazardous Waste Management Regulations, 
20.4.1.500 NMAC, (incorporating 40 CFR Part 264, Subpart F) 
(Releases from Solid Waste Management Units). The regulated 
units of this Permit Part are considered a subset of SWMUs, and 
as such are subject to the corrective action requirements 
contained at 20.4.1.500 NMAC (incorporating 40 CFR 264.101). 
Regulated units must comply also with the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.91 through 264.101) for 
purposes of detecting, characterizing, and responding to releases 
from any solid waste management unit. Ground water monitoring is 
conditionally waived at the Facility for reasons specified at 
Permit Attachment H, Ground water Monitoring Waiver Request and 
Approval. The corrective action requirements for regulated units 
stipulated in this Permit Part are also conditions of the Ground 
Water Monitoring Waiver approval. 

1.1 APPLICABILITY 

Permit Conditions in this Part apply to regulated units (i.e., 
the Surface Impoundment and the Landfill) . 
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1.2 ACTION LEVELS 

Vadose zone fluid action levels shall be used by the Permittee to 
determine when the corrective action requirements of this Permit 
Part will be both initiated and terminated. Upon significant 
exceedance of a vadose zone fluid action level, the Permittee 
shall initiate the corrective actions contained in this Permit 
Part. Significance shall be determined, unless otherwise 
specified, using the procedures at Permit Attachment Q, 
Statistics for Release Determination. The Permittee shall 
continue to implement corrective action to ensure that released 
contaminants are removed or otherwise mitigated to below action 
levels. 

Vadose zone fluid action levels are established in this Permit 
for both anthropogenic hazardous constituents and non
anthropogenic constituents. The methods of establishing and 
monitoring for vadose zone fluid action levels are described at 
Permit Part 7, Vadose Zone Monitoring, Permit Condition 7.5, 
Release Assessment. Action levels will be incorporated into this 
Permit as they are developed at Permit Attachment U, Action 
Levels for Corrective Action. Baseline chemical concentrations 
(i.e., action levels) for non-leachates are maintained in Permit 
Appendix U2, Background Values for Non-Leachates. 

1.3 IMMEDIATE RESPONSE ACTIONS UPON DETERMINATION OF A 
RELEASE 

When the Permittee identifies evidence of a release (i.e., 
exceedance of an action level) in accordance with Permit 
Condition 9.2, the Permittee shall comply with the requirements 
of Permit Conditions 9.3.1 through 9.3.8. 

1.3.1 Notification of Release 

The Permittee shall notify the Secretary verbally within 24 hours 
and shall provide the Secretary a written report within seven 
calendar days of discovery of a release. 

1.3.2 Verification Sampling 

For any substances found in an original analysis obtained in 
accordance with Permit Condition 7.4, the Permittee shall 
resample and repeat the analysis using the same methodology used 
for the original analysis. If evidence of an obvious release 
exists, the Permittee shall immediately initiate the response 
actions required at Permit Condition 9.3.3, and shall proceed 
with verification sampling. The Permittee shall furthermore 
comply with the following requirements: 
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• a written Verification Sampling Report shall be 
submitted to the Secretary as soon as possible, 
but in no case shall the verification sampling 
results be reporte~ to the Secretary later than 15 
calendar days after the Permittee's receipt of the 
original results. The report must describe the 
sampling and analysis procedures and must include 
all pertinent laboratory analytical and quality 
assurance documentation; 

• if the results of the second analysis confirm the 
original analysis, the verified constituents, as 
well as all other constituents listed at 
20.4.1.500 NMAC (incorporating 40 CFR 264, 
Appendix IX) detected in accordance with Permit 
Condition 9.3.5, shall form the basis for further 
corrective action in accordance with the 
requirements contained in this Permit Part; 

• if the results of the second analysis do not 
confirm the original analysis, a third sampling 
and analysis of the impacted medium shall be 
performed. The Permittee shall provide the 
Secretary an opportunity to be present during the 
third sampling event through advance notice as 
soon as the second analysis results are received, 
so that the New Mexico Environment Department 
(NMED) may obtain split samples; 

• if the results of the third analysis do not 
confirm the existence of contamination as 
demonstrated by the original analysis, the 
Secretary will assume that the original analysis 
was in error and the Permittee shall return to the 
original monitoring process and schedule 
identified in Permit Condition 7.4.2; and 

• if the results of the third analysis do confirm 
the existence of a release as demonstrated by the 
original analysis, the verified constituents, as 
well as all other constituents listed at 
20.4.1.500 NMAC (incorporating 40 CFR 264, 
Appendix IX) detected in accordance with Permit 
Condition 9.3.5, shall form the basis for further 
corrective action in accordance with this Permit 
Part. 
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1.3.3 Response Actions 

When the Permittee identifies evidence of a release, the 
Permittee shall immediately (i.e., within 24 hours after the 
release is first detected and before verification sampling has 
been completed) initiate the following response actions at the 
unit associated with the release: 

1.3.3.a 

• determine whether the contamination can be 
attributed to some operational disturbance such as 
an equipment or power failure; 

• 

• 

• 

• 

• 

• 

verify that the VZMS is working as designed; 

verify that the associated leak detection 
system(s) is working as designed; 

evaluate the need to increase the pumping rate on 
the LDRS and LCRS pumps, as appropriate; 

repair any damage to exposed portions of the 
liner; 

investigate alternative sources of liquids, 
leachates, or contamination; and 

(Landfill only) review the analysis of the 
contamination, compare it to the Landfill 
Operating Record for the previous five years, and 
attempt to match fingerprint or indicator 
parameters, generator analyses, and waste 
placement records, to determine the source of the 
leaks. 

Immediate Response Action Report 

The Permittee shall submit a written assessment of the immediate 
response actions to the Secretary within 14 days of the 
Permittee's verification of the release. The report shall 
contain, at a minimum, the amount and nature of the 
contamination; available information on size, location, and cause 
of the leak; and any immediate and short-term actions to be 
taken. 

1.3.3.b Response Action Effectiveness Report 

The Permittee shall submit a follow-up Response Action 
Effectiveness Report to the Secretary within 30 calendar days of 
the Permittee's determination of the release. The Report shall 
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describe how effective the response actions have been in stopping 
the migration of hazardous wastes or constituents out of the 
associated regulated unit. This report shall also describe the 
verification sampling required at Permit Condition 9.3.2. 

1.3.4 Independent Assessment 

The Permittee shall have a third-party assessment of the 
immediate response actions conducted by an independent 
professional engineer registered in New Mexico, or other 
qualified professional approved by the Secretary. Should the 
verification sampling determine that a release has occurred, the 
assessment shall include a determination of whether waste receipt 
should be temporarily discontinued, or if waste should be removed 
for liner inspection, repair, or controls. 

A written summary of the assessment shall be submitted to the 
Secretary within 45 days following the initiation of the 
immediate response actions. 

1.3.5 40 CFR, Part 264, Appendix IX Sampling 

Upon 'rerification of a release from a regulated unit in 
accordance with Permit Condition 9.3.2, but no later than 30 
calendar days after the verification, the Permittee $hall analyze 
the fluids in all VZMS wells for concentrations of the 
constituents identified at 20.4.1.500 NMAC (incorporating 40 CFR 
264, Appendix IX). 

1.3.6 Monthly Progress Reports 

The Permittee shall, upon verification of a release, initiate the 
submittal of monthly Corrective Action Progress Reports. 

1.3.7 Submittal of Regulated Unit Investigation Work 
Plan 

The Permittee shall, within 45 calendar days of the verification 
of a release from a regulated unit as specified at Permit 
Condition 9.3.2, submit to the Secretary an Investigation Work 
Plan that conforms with the investigation requirements of Permit 
Condition 10.7. 

1.3.8 Submittal of Ground Water Monitoring Work Plan 

The Permittee shall, within 90 calendar days of the verification 
of a release as specified at Permit Condition 9.3.2, submit to 
the Secretary an application for a Permit modification to 
establish a ground water monitoring program meeting the 
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requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264.97) and 
the detection monitoring requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98), and shall establish the ground 
water action levels as specified at Permit Condition 10.3.3. 

1.4 CORRECTIVE MEASURES STUDY 

Based on the results of the reports submitted in accordance with 
Permit Conditions 9.3.3.b, 9.3.4, 9.3.5 and 9.3.7, the Secretary 
will determine the need for a Corrective Measures Study. The 
Secretary will inform the Permittee of his decision in writing. 
If the Secretary determines that further action is necessary, the 
Permittee may be required to comply with the requirements of 
Permit Condition 10.9, Corrective Measures Study. 

1.4.1 Financial Assurance 

If the Secretary requires a Corrective Measures Study in 
accordance with Permit Condition 9.4, the Permittee shall submit 
to the Secretary evidence of financial responsibility for 
completing the corrective actions in Permit Condition 10.10.2; 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.90(a) (2)). 

1.5 RECORDKEEPING 

For a unit undergoing corrective action under this Part, the 
Permittee shall retain, until completion of the corrective action 
has been approved by the Secretary, records of all monitoring 
information and all other pertinent data and information used to 
prepare the appropriate documents required by this Part. 

1.6 REPORTING 

The Permittee shall submit reports to the Secretary for approval 
in accordance with the schedule contained at Table 9-1, 
Compliance Schedule for Regulated Units. 

1.7 DISPUTE RESOLUTION 

The dispute resolution procedure contained at Permit Condition 
10.14 shall apply to this Permit Part. 

1.8 INTERIM MEASURES 

If the Secretary determines that a release or potential release 
of hazardous wastes or constituents poses a threat to human 
health and the environment, the Secretary may require interim 
measures that shall conform to the requirements of Permit 
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Condition 10.8. The Secretary shall determine the specific 
measure(s) or require the Permittee to propose a measure(s). The 
Secretary shall notify the Permittee in writing of the 
requirement to perform interim measures. The Permittee may 
propose interim measures at any time. 
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TABLE 9-1 

COMPLIANCE SCHEDULE FOR REGULATED UNITS 

DOCUMENT OR INFORMATION DUE DATE 

Release - Oral report (Permit 24 hours following Permittee's 
Condition 9. 3 .1) determination of a release 

above action levels 

Release - Written report Seven days following 
(Permit Condition 9.3.1) Permittee's determination of a 

release above action levels 

Verification Sampling Report 15 days following the 
(Permit Condition 9.3.2) Permittee's receipt of original 

analysis results for sample 
above action levels 

Immediate Response Action 14 days following verification 
Report (Permit Condition of a release 
9.3.3.a) 

Response Action Effectiveness 30 days following Permittee's 
Report (Permit Condition determination of a release 
9.3.3.b) 

Third Party Immediate Response 45 days following initiation of 
Assessment (Permit Condition immediate response actions 
9.3.4) 

Regulated Unit Investigation 45 days following Permittee's 
Work Plan (Permit Condition verification of a release 
9.3.7) 

Permit modification request to 90 days following verification 
initiate Ground Water of a release 
Monitoring Program (Permit 
Condition 9.3.8) 
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CORRECTrvE ACTION FOR SOLID WASTE MANAGEMENT UNITS 

HIGHLIGHTS 

This Permit Part contains conditions for necessary corrective 
action for hazardous waste or hazardous constituent releases that 
occur at solid waste management units (SWMUs) and areas of 
concern (AOCs) at the Triassic Park Waste Disposal Facility (the 
Facility). Permit conditions include the development of action 
levels, release identification, notification and investigation 
requirements, interim measures, remedy selection and 
implementation, ground water monitoring, and recordkeeping and 
reporting requirements. 

The corrective action permit conditions of this Permit Part 
address significant contaminant releases from SWMUs that 
generally extend to greater depths and cannot be appropriately 
managed through Permit Attachment C, Contingency Plan. The 
corrective action process is a phased process and the Permittee 
may petition the Secretary to alter the sequence of the phases or 
omit a phase. 

Regulatory Background 

Section 3004(u) of the Resource Conservation and Recovery Act 
(RCRA), Sections 74-4-4.A.5.h and 74-4-4.2 of the New Mexico 
Hazardous Waste Act (HWA), and 20.4.1.500 NMAC (incorporating 40 
CFR 264.101), require that RCRA permits issued after April 8, 
1987, address corrective action as necessary to protect human 
health and the environment for all releases of hazardous waste or 
hazardous constituents from any SWMU at a treatment, storage, or 
disposal facility, regardless of the time at which the waste was 
placed in the SWMU. 

Section 3004(v) of RCRA, Section 74-4-4.A.5.i of the HWA, and 
20.4.1.500 NMAC (incorporating 40 CFR 264.101(c)), require 
corrective action beyond the Facility border where necessary to 
protect human health and the environment unless the Permittee 
demonstrates to the satisfaction of the Secretary that, despite 
the Permittee's best efforts, the Permittee was unable to obtain 
the necessary permission to undertake such actions. 

1.1 APPLICABILITY 

This Permit Part applies to the following: 
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The Permittee shall implement corrective actions at existing 
SWMUs and AOCs when the Secretary determines the need for 
investigations at the SWMU or AOC as specified in Permit 
Condition 10.4.4, or as otherwise specified by this Permit. 
Existing SWMUs and AOCs at the Facility are identified at Table 
10-1, Solid Waste Management Units and Areas of Concern at the 
Triassic Park Waste Disposal Facility. Table 10-1 identifies 
SWMUs (permitted and non-permitted) and AOCs currently planned 
for construction at the Facility under Phase IA. Regulated units 
(i.e., the Landfill and Surface Impoundment) are SWMUs and are 
thus subject to the conditions of this Permit Part in addition to 
the regulated unit specific conditions of Permit Part 9. The 
SWMUs and AOCs identified in Table 10-1 require no corrective 
action at the time of Permit issuance. 

1.1.2 Newly Discovered SWMUs and AOCs 

The Permittee shall implement corrective actions at newly 
discovered SWMUs and AOCs when the Secretary determines the need 
for investigations at the SWMU or AOC as specified in Permit 
Condition 10.4.4, or as otherwise specified by this Permit. The 
Permittee shall notify the Secretary in writing in accordance 
with Permit Condition 10.4 of any additional SWMUs or AOCs 
discovered during the course of ground water monitoring, field 
investigations, environmental audits, or other means. As used 
in this Permit Part, the terms "discover", "a discovery", or 
"discovered" refer to the date on which the Permittee (1) 
visually observes evidence of a new SWMU or AOC, (2) visually 
observes evidence of a previously unidentified release of 
hazardous waste or hazardous constituents to the environment, or 
(3) receives information which suggests the presence of a new 
release of hazardous waste or hazardous constituents to the 
environment. 

1.1.3 Contamination Beyond the Facility Boundary 

The Permittee shall implement corrective actions beyond the 
Facility boundary where necessary to protect human health and the 
environment, unless the Permittee demonstrates to the 
satisfaction of the Secretary that, despite the Permittee's best 
efforts, the Permittee was unable to obtain the necessary 
permission to undertake such actions, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.101(c)). 

The Permittee is not relieved of responsibility to clean up a 
release that has migrated beyond the Facility boundary where off
site access is denied. On-site measures to address such releases 
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shall be determined on a case-by-case basis. The Permittee shall 
provide assurances of financial responsibility for completion of 
such off-site corrective action. 

1.2 FACILITY CORRECTIVE ACTION WORK PLAN 

The Permittee shall have in place standard procedures for 
conducting an investigation of the nature, rate, and extent of a 
hazardous waste or hazardous constituent release. To document 
these procedures, the Permittee shall submit a Facility 
Corrective Action Work Plan (FCAWP) to the Secretary for approval 
within 180 calendar days of the effective date of this Permit, in 
accordance with Permit Condition 1.10. Development of the FCAWP 
shall be based on Attachment R, Facility Corrective Action Work 
Plan Outline. The approved FCAWP will be inserted into Permit 
Attachment R. 

The Permittee shall submit to the Secretary all appropriate 
revisions to the FCAWP on an annual basis within 90 calendar days 
after the anniversary date of this Permit. After approval, these 
revisions will be inserted into Permit Attachment R as 
replacement pages. 

1.3 ACTION LEVELS 

Action levels shall be used by the Permittee to determine when 
the corrective action requirements of this Permit will be both 
initiated and terminated. Upon significant exceedance of an 
action level, the Permittee shall initiate the corrective actions 
contained in this Permit Part. Significance shall be determined, 
unless otherwise specified, using the procedures at Permit 
Attachment Q, Statistics for Release Determination. The 
Permittee shall continue to implement corrective action to ensure 
that released contaminants are removed or otherwise mitigated to 
below action levels. 

Action levels are established in this Permit for three media: 
vadose zone fluids, soils, and ground water. Action levels shall 
be incorporated into this Permit as they are developed at Permit 
Attachment U, Action Levels for Corrective Action. 

1.3.1 Vadose zone Fluids Action Levels 

Vadose zone fluid action levels shall be used by the Permittee to 
both initiate and terminate corrective action associated with 
vadose zone fluids. It is anticipated that vadose zone fluids 
are most apt to be impacted by a release from a regulated unit 
and detected in the vadose zone monitoring system. The methods 
of establishing and monitoring for vadose zone fluid action 
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levels are described at Permit Part 7, Vadose Zone Monitoring, 
Permit Condition 7.5, Release Assessment. Vadose zone fluid 
action levels are established in this Permit for both 
anthropogenic hazardous constituents and non-anthropogenic 
constituents. Baseline chemical concentrations (i.e., action 
levels) for non-leachate fluids shall be maintained in Permit 
Attachment U2, Vadose Zone Baseline Values for Non-Leachates. 

1.3.2 Soil Action Levels 

Soil action levels shall be used by the Permittee to both 
initiate and terminate corrective action associated with surface 
and subsurface soils. Any detection of an anthropogenic 
hazardous constituent in soil, or any significant increase over 
approved background inorganic soil constituent concentrations, 
shall be considered indicative of a release and a soil action 
level. 

1.3.2.a Background Soil Concentrations Work Plan 

The Permittee shall submit a Background Soil Concentrations Work 
Plan to establish background concentrations (i.e., action levels) 
for metals and radionuclides in soil to the Secretary for 
approval in accordance with Permit Condition 1.10. The 
background soil concentrations shall be established as specified 
at Permit Attachment 0, Closure Plan, Section 8.3, Closure 
Performance Standard. The Permittee shall notify the Secretary 
at least 15 calendar days prior to the implementation of the 
Background Soil Concentrations Work Plan. 

1.3.2.b Approval for Background Soil Concentrations 

The Permittee shall submit the background soil concentrations to 
the Secretary for approval no less than 30 calendar days prior to 
acceptance of waste at the Facility, in accordance with Permit 
Condition 1.10. The approved background soil concentrations will 
be incorporated into this Permit at Permit Attachment U, Action 
Levels for Corrective Action, Appendix U1, Background 
Concentrations for Soil. 

1.3.3 Ground Water Action Levels 

Ground water action levels shall be used by the Permittee to both 
initiate and terminate corrective action associated with ground 
water. Any detection of an anthropogenic hazardous constituent 
in ground water, or any significant increase over approved 
background inorganic ground water constituent concentrations, 
shall be considered indicative of a release and a ground water 
action level. 
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The regulatory requirement to monitor ground water is currently 
waived by the Secretary for the reasons specified in Permit 
Attachment H, Ground Water Monitoring Waiver Request and 
Approval. If either a release from a regulated unit is verified 
as specified at Permit Condition 9.3.2, or a release from a SWMU 
results in the presence of hazardous constituents in the vadose 
zone monitoring system, the Secretary will revoke the Ground 
Water Monitoring Waiver. Upon revocation of the Ground Water 
Monitoring Waiver, the Permittee shall submit a Permit 
modification request to the Secretary for approval to initiate 
compliance with 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart F), and shall establish background ground water 
concentrations (i.e., action levels). 

1.3.4 Detection Limits 

Analytical detection limits shall in all cases be below the more 
stringent of the following two criteria: 1) universal treatment 
standards (UTS) contained at 20.4.1.800 NMAC, (incorporating 40 
CFR 268.40); or 2) lowest detection limits specified in Test 
Methods for the Evaluation of Solid Waste, Physical/Chemical 
Methods: (SW-846), Third Edition, 1986, or the most recent 
edition. 

1.4.1 

NOTIFICATION AND ASSESSMENT REQUI~S FOR NEWLY 
IDENTIFIED SWMUS AND AOCS 

Notification of Newly Discovered SWMUs or AOCs 

The Permittee shall notify the Secretary in writing, within 15 
calendar days of discovery, of any new SWMU or suspected AOC 
discovered as described at Permit Condition 10.1.2. The 
notification shall include, at a minimum, the location of the 
SWMU or AOC and all available information pertaining to the 
nature of the release (e.g., media affected, hazardous 
constituents released, magnitude of release). The Secretary may 
conduct, or require the Permittee to conduct, further assessment 
(i.e., confirmatory sampling), in order to determine the status 
of the SWMU or suspected AOC. 

The Secretary will notify the Permittee in writing of the final 
determination as to the status of the SWMU or suspected AOC. If 
the Secretary determines that further investigation of the SWMU 
or AOC is required, the Permit will be modified in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR 270.41) to include the 
SWMU or suspected AOC in this Permit and to place the SWMU or 
suspected AOC on Table 10-2, Solid Waste Management Units and 
Areas of Concern Requiring Corrective Action. 
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1.4.2 Notification of Release 

The Permittee shall notify the Secretary orally of the discovery 
of a SWMU or AOC and its associated release within 24 hours, and 
shall notify the Secretary in writing within 15 calendar days of 
discovery of any contamination identified at a newly discovered 
SWMU or suspected AOC. 

1.4.3 SWMU Assessment Report 

The Permittee shall prepare and submit to the Secretary, within 
90 calendar days of the notification required in Permit Condition 
10.4.1, a SWMU Assessment Report (SAR) for each SWMU or suspected 
AOC identified under Permit Condition 10.4. At a minimum, the 
SAR shall provide the following information: 

• 

• 

• 

• 

• 

• 

1.4.4 

location of unit(s) on a topographic map of 
appropriate scale, as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.14(b) (19)); 

designation of type and function of unit(s); 

general dimensions, capacities, and structural 
description of unit(s). Any available 
plans/drawings shall be included; 

dates that the unit(s) was operated; 

specification of all wastes that have been managed 
at/in the unit(s), to the extent available. Any 
available data on hazardous constituents in the 
wastes shall be included; and 

all available information pertaining to any 
release of hazardous waste or hazardous 
constituents from such unit(s) (e.g., ground water 
data, soil analyses, air quality data, and surface 
water quality data) . 

Requirement to Proceed 

Based on the information contained in the SAR, the Secretary will 
determine the need for further investigations at the SWMU or AOC 
covered in the SAR. If the Secretary determines that such 
investigations are needed, the Permittee shall prepare a Work 
Plan for such investigations in accordance with Permit Conditions 
10.6 and/or 10.7. 
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1.5 

1.5.1 

NOTIFICATION REQUIREMENTS FOR NEWLY DISCOVERED 
RELEASES 

Notification of Newly Discovered Releases 

The Permittee shall notify the Secretary verbally of any newly 
discovered release(s) of hazardous waste or hazardous 
constituents discovered during the course of ground water 
monitoring, field investigations, environmental audits, or other 
means. The Permittee shall notify the Secretary in writing 
within 15 calendar days of the discovery. Such newly discovered 
releases may be from newly identified SWMUs or AOCs, newly 
constructed SWMUs, or from SWMUs or AOCs for which, based on the 
findings of the RFA, completed RFI, or investigation of an 
AOC(s), the Secretary had previously determined no further 
investigation was necessary. 

1.5.2 Requirement to Proceed 

If the Secretary determines that further investigation of the 
SWMU or AOC is needed, the Permittee shall prepare a plan for 
such investigation, as outlined at Permit Condition 10.7. 

1.6 CONFIRMATORY SAMPLING 

1.6.1 CS Work Plan Submittal 

Upon the notification by the Secretary specified at Permit 
Condition 10.4.4, the Permittee shall prepare and submit a 
Confirmatory Sampling (CS) Work Plan for each unit identified as 
required under Permit Condition 10.4.1 or newly identified SWMU 
or AOC identified as specified at Permit Condition 10.4.4. The 
CS Work Plan shall be submitted within 45 calendar days of 
notification by the Secretary that a CS Work Plan is required. 
The CS Work Plan shall include schedules of implementation and 
completion of specific actions necessary to determine whether a 
release has occurred. It shall also address applicable 
requirements and affected media. In order to partly or wholly 
satisfy the CS requirement, previously existing data may be 
submitted with the Work Plan for the Secretary's consideration. 

1.6.2 CS Work Plan Approval by the Secretary 

The CS Work Plan must be approved by the Secretary in writing 
prior to implementation. The Secretary will specify the start 
date of the CS Work Plan schedule in a letter approving the CS 
Work Plan. The Secretary will approve, disapprove, or modify and 
approve the Work Plan in accordance with the procedures contained 
at Permit Condition 10.13.6. 
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The Permittee shall implement confirmatory sampling in accordance 
with the approved CS Work Plan. 

1.6.4 CS Report Submittal 

The Permittee shall prepare and submit to the Secretary for 
approval, in accordance with the schedule in the approved CS Work 
Plan, a CS Report identifying all SWMUs or AOCs that have 
released hazardous waste or hazardous constituents into the 
environment. The CS Report shall include all data, including raw 
data, and a summary and analysis of the data that support the 
above determination. If submittal of the CS Report coincides 
with submittal of the RCRA Facility Investigation (RFI) Report 
required at Permit Condition 10.7.3.a, the CSReport and the RFI 
Report may be combined into one submittal. 

1.6.5 Requirement to Proceed 

The Secretary will approve, disapprove, or modify and approve the 
CS Report in accordance with Permit Condition 10.13.2. Based on 
the results of the CS Report, the Secretary will determine the 
need for further investigations at the SWMU(s) or AOC(s) covered 
in the CS Report. If the Secretary determines that such 
investigations are needed, the Permittee shall prepare an RFI 
Work Plan for such investigations in accordance with Permit 
Condition 10.7. The Secretary will notify the Permittee of any 
no further action decision. 

1.7 RCRA FACILITY INVESTIGATION 

1.7.1 RFI Work Plan Submittal 

If the Secretary determines that an RFI Work Plan is necessary in 
accordance with Permit Conditions 10.4.4, 10.5.2, and/or 10.6.5, 
the Permittee shall prepare and submit to the Secretary, within 
90 calendar days of notification by the Secretary, an RFI Work 
Plan for the required unit(s). 

The primary purpose of the RFI Work Plan is to specify the 
procedure for determining the nature, rate, and extent of all 
released constituents and to determine the source location. The 
Permittee shall develop the RFI Work Plan to meet the 
requirements of Permit Condition 10.7.1.a. 
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1.7.1.a RFI Work Plan Requirements 

The RFI Work Plan shall meet the requirements specified at Permit 
Attachment S, RCRA Facility Investigation - Scope of Work, Task 
I, RFI Work Plan, and shall reference Permit Attachment R, 
Facility Corrective Action Work Plan Outline, as appropriate. 
The RFI Work Plan shall describe the objectives of the 
investigation and the overall technical and analytical approach 
to completing all actions necessary to characterize the source, 
movement, and concentrations of released hazardous wastes and 
hazardous constituents; provide details of all proposed 
activities and procedures to be conducted; include the 
qualifications of personnel (including contractors) performing or 
directing the investigations; and the overall management of the 
investigations. 

The RFI Work Plan shall include schedules of implementation and 
completion of specific actions necessary to determine the nature 
and extent of contamination and the potential pathways of 
contaminant releases to the air, soil, surface water, and ground 
water. If a unit, or a medium/pathway associated with a unit 
(ground water, surface water, soil, subsurface gas, or air), is 
not included in the RFI Work Plan, the Permittee shall provide 
sufficient justification and associated documentation that a 
release is not probable or has already been characterized. Such 
deletion of a unit, medium, or pathway from the RFI Work Plan is 
subject to the approval of the Secretary. The Permittee shall 
provide sufficient written justification for any omissions or 
deviations from the minimum requirements of Permit Attachment S, 
Task I. Such omissions or deviations are subject to the approval 
of the Secretary. In addition, the scope of the RFI Work Plan 
shall include all investigations necessary to ensure compliance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.101(c)). 

Development of the RFI Work Plan and reporting of the associated 
data shall be consistent with the latest editions of the 
following US Environmental Protection Agency (EPA) guidance 
documents or the equivalents: 

• RCRA Facility Investigation Guidance Document, 
EPA/SW-89-031, Vols. I-IV, May 1989; 

• RCRA Ground-Water Monitoring: Draft Technical 
Guidance, EPA, /530-R-93-001, November 1992; 

• RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document, EPA, Office of Solid Waste and 
Emergency Response (OSWER) Directive 9950.1, 
September 1986; 

10-9 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

• 

• 

• 

1.7.1.b 

Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods, EPA publication SW-846, 
3rd edition, 1996; 

RCRA Corrective Action Plan, Final, EPA, OSWER 
Directive 9902.3-2A, May 1994; and 

Handbook of Suggested Practices for the Design and 
Installation of Ground-Water Monitoring Wells, EPA 
600/4-89/034. 

RFI Work Plan Approval by the Secretary 

The RFI Work Plan must be approved by the Secretary in writing 
prior to implementation. The Secretary will specify the start 
date of the RFI Work Plan schedule in the letter approving the 
RFI Work Plan. The Secretary will approve, disapprove, or modify 
and approve the RFI Work Plan in accordance with Permit Condition 
10.13.6. 

1.7.2 RFI Work Plan Implementation 

The Permittee shall implement the RFI Work Plan in accordance 
with the approved RFI Work Plan. The Permittee shall notify the 
Secretary at least 15 ca·lendar days prior to any field sampling, 
field-testing, or field monitoring, ·to provide NMED personnel the 
opportunity to observe investigation procedures and/or to split 
samples. 

1.7.3 RFI Reports 

1.7.3.a RFI Report Submittal 

The Permittee shall prepare and submit to the Secretary an RFI 
Report and Summary for the investigations conducted in accordance 
with the RFI Work Plan. The RFI Report shall meet the 
requirements of Permit Attachment S, Task III, RCRA Facility 
Investigation Final Report and Summary. The RFI Report shall be 
submitted to the Secretary for review in accordance with the 
schedule in the approved RFI Work Plan. 

The RFI Report must include an analysis and summary of all 
required investigations and their results. The summary must 
describe the type and extent of contamination, including sources 
and migration pathways; identify all hazardous constituents 
present in all media; and describe actual or potential receptors. 
The RFI Report must also describe the extent of contamination 
(qualitative/quantitative) in relation to action levels specified 
at Permit Condition 10.3. The Report must contain adequate 
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information to support further corrective action decisions. The 
Summary shall summarize the RFI Report. 

If the RFI is phased, an Interim RFI Report shall be submitted to 
the Secretary for approval. The Interim RFI Report must include 
a summary of the initial phase investigatory work and a Work Plan 
for the final phase investigatory actions required, based on the 
initial findings. The objective of this report must be to ensure 
that the investigation data are sufficient in quality (e.g., 
quality assurance procedures have been followed) and quantity to 
describe the nature and extent of contamination in relation to 
action levels and the potential threat to human health and/or the 
environment, and to support a Corrective Measures Study (CMS), if 
necessary. 

If the Secretary determines that the RFI Report and Summary do 
not fully meet the objectives of the approved RFI Work Plan and 
Permit Attachment S, Task III, Report, the Secretary may 
disapprove the Report and/or Summary in accordance with Permit 
Condition 10.13.6. Once approved, the Permittee shall mail the 
Executive Summary to all individuals, organizations, and agencies 
on the Facility mailing list as required by 20.4.1.1102 NMAC 
(incorporating 40 CFR 124.10(c) (1) (ix)), within 15 calendar days 
of receipt of approval. 

1.7.4 Requirement to Proceed 

After review of the RFI Report, the Secretary will notify the 
Permittee of the need for further investigative action, if 
necessary, and, if appropriate at this time, inform the 
Permittee, if not already notified, of the need for a CMS which 
meets the requirements of Permit Condition 10.9.1.b and 
20.4.1.500 NMAC (incorporating 40 CFR 264.101). If the Secretary 
determines that no further action is necessary, the Secretary 
will notify the Permittee. 

The Permittee shall prepare and submit a work plan for any 
further investigative action required by the Secretary in 
accordance with a schedule specified by the Secretary and 
approved in accordance with Permit Condition 10.7.1.b. 

1.7.5 Quarterly Reports 

If the time required to conduct the RFI is greater than 180 
calendar days, the Permittee shall provide the Secretary with 
quarterly RFI Progress Reports, beginning 90 calendar days from 
the start date specified by the Secretary in the RFI Work Plan 
approval letter. The Progress Reports shall contain the 
following information at a minimum: 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

1.8 

1.8.1 

1.8.1.a 

a description of the portion of the RFI completed; 

a summary of findings; 

a summary of any deviations from the approved RFI 
Work Plan during the reporting period; 

a summary of any significant contacts with local 
community public interest groups, the New Mexico 
Environment Department (NMED), or other federal or 
State agencies; 

a summary of any problems or potential problems 
encountered during the reporting period; 

actions taken to rectify problems; 

changes in relevant personnel; 

projected work for the next reporting period; and 

copies of reports, inspection reports, data, 
including raw data, and other pertinent 
information. 

INTERIM MEASURES 

Interim Measures Work Plan 

Interim Measures Required by the Secretary 

If the Secretary determines that a release or potential release 
of hazardous wastes or constituents poses a threat to human 
health or the environment, the Secretary may require interim 
measures (IM). IM may be necessary to minimize or prevent the 
further migration of contaminants or potential human and 
environmental exposure to contaminants while long-term corrective 
actions are evaluated and, if necessary, implemented. 

The IM Work Plan shall be submitted within 30 calendar days of 
such notification and shall include the elements listed at Permit 
Condition 10.8.l.c. Such IM may be conducted concurrently with 
other investigations required under this Permit. 

The following factors will be considered by the Secretary in 
determining the need for IM: 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

1.8.1.b 

the time required developing and implementing a 
final corrective measurei 

actual and potential exposure to human and 
environmental receptorsi 

actual and potential contamination of drinking 
water supplies and sensitive ecosystemsi 

the potential for further degradation of the 
impacted medium in the absence of IMi 

the presence of hazardous wastes in containers 
that may pose a threat of releasei 

the presence and concentration of hazardous 
wastes, including soil contaminated with hazardous 
constituents, that have the potential to migrate 
to ground water or surface wateri 

weather conditions that may affect the current 
levels of contaminationi 

the risk of fire, explosion, or accidenti and 

other situations that may pose or aggravate 
threats to human health or the environment. 

Permittee-Initiated IM 

The Permittee may initiate IM at a SWMU or AOC by submitting an 
IM Work Plan to the Secretary. The Secretary will process 
Permittee-initiated IM by approving or conditionally approving 
the IM, or imposing an IM Work Plan in accordance with Permit 
Condition 10.8.l.a. A Permittee-initiated IM is considered 
conditionally approved unless the Secretary specifically imposes 
an IM Work Plan within 30 calendar days of receipt of the IM Work 
Plan submitted by the Permittee. 

The scope and success of conditionally approved Permittee
initiated IM is subject to subsequent in-depth reviewi the 
Secretary will then approve, disapprove, or approve with 
conditions the IM in accordance with Permit Condition 10.15. 

A Permittee-initiated IM must follow the progress and final 
reporting requirements of Permit Condition 10.8.3. 
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1.8.1.c IM Work Plan Requirements 

The IM Work Plan shall ensure that the IM are designed to 
mitigate any current or potential threat to human health or the 
environment and are consistent with and integrated into any 
long-term solution at the Facility, including attainment of 
action levels in all media. The IM Work Plan shall include the 
IM objectives; procedures for implementation, including any 
designs, plans, or specifications; and schedules for 
implementation. 

1.8.1.d IM Work Plan Approval 

The IM Work Plan imposed under Permit Condition 10.8.1.a must be 
approved by the Secretary in writing prior to implementation. 
The Secretary will specify the start date of the IM Work Plan 
schedule in the letter approving the IM Work Plan. The Secretary 
will approve, approve with conditions, or disapprove the IM Work 
Plan in accordance with Permit Condition 10.13.6. 

1.8.2 IM Implementation 

1.8.2.a Implementation of Approved IM Work Plan 

. The Permittee shall implement the IM imposed under Permit 
Condition 10.8.1.a in accordance with the approved I~ Work Plan. 

1.8.2.b Notification of Changes 

The Permittee shall give notice to the Secretary as soon as 
possible of any planned changes, reductions, or additions to the 
approved IM Work Plan imposed under Permit Conditions 10.8.1.a or 
initiated by the Permittee under 10.8.1.b. 

1.8.3 IM Reports 

1.8.3.a Progress Reports 

If the time required for completion of IM is greater than one 
year, the Permittee shall provide the Secretary with Progress 
Reports at intervals specified in the approved IM Work Plan 
required by the Secretary, or semi-annually for Permittee
initiated IM. The Progress Reports shall contain the following 
information, at a minimum: 

• a description of the portion of the IM completed; 

• a summary of findings; 
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• 

• 

• 
1.8.3.b 

a summary of any deviations from the IM Work Plan 
during the reporting period; 

a summary of any problems or potential problems 
encountered during the reporting period; and 

projected work for the next reporting period . 

Final IM Report 

The Permittee shall prepare and submit an IM Report to the 
Secretary within 90 calendar days following completion of IM 
conducted in accordance with Permit Condition 10.8.2. The IM 
Report shall contain, at a minimum, the following information: 

• 

• 

• 

• 

• 
1.8.4 

a description of IM implemented; 

a summary of results; 

a summary of all problems encountered; 

a summary of accomplishments and/or effectiveness 
of IM; and 

copies of all relevant laboratory/monitoring data . 

Permit Modification 

If the Secretary determines that the interim action completes 
corrective action required at 20.4.1.500 NMAC, (incorporating 40 
CFR 264.101), and the Secretary determines that no further action 
is necessary, the Permittee shall submit a Permit modification in 
accordance with 20.4.1.900 NMAC (incorporating 40 CFR 270.41) to 
remove the unit undergoing corrective action from Table 10-2 of 
this Permit. 

1.9 CORRECTIVE MEASURES STUDY 

1.9.1 CMS Work Plan 

1.9.1.a Submittal of CMS Work Plan 

The Permittee shall prepare and submit a Corrective Measures 
Study (CMS) Work Plan for those units requiring a CMS within 90 
calendar days of notification by the Secretary that a CMS is 
required. The CMS Work Plan shall be developed to meet the 
requirements of Permit Condition 10.9.1.b. The Permittee may 
seek approval from the Secretary for concurrent RFI/CMS. The CMS 
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may be performed concurrently with the RFI process if the 
Secretary determines that sufficient investigative details are 
available to allow concurrent action. 

1.9.l.b CMS Work Plan Requirements 

The scope of the CMS Work Plan shall include the identification 
of all possible remedial alternatives, and the Permittee's 
recommended alternative that ensures protection of human health 
and the environment, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.101) and 20.4.1.900 NMAC (incorporating 
40 CFR 270.32(b) (2)). The Permittee shall, when necessary, 
expand the scope of the CMS Work Plan beyond the Facility 
boundary in accordance with Permit Condition 10.1.3. 

The CMS Work Plan shall meet, at a minimum, the requirements of 
Permit Attachment T, Corrective Measures Study Outline, Task I, 
Corrective Measures Study Work Plan. The CMS Work Plan shall 
include schedules of implementation and completion of specific 
actions necessary to complete the CMS. 

The Permittee shall provide sufficient written justification and 
documentation for any unit deleted, or any omissions or 
deviations from the minimum requirements of Permit Attachment T, 
Task I. Such omissions or deviations are subject to the approval 
of the Secretary. 

The scope of the CMS Work Plan shall include: 

• 

• 

• 

• 

1.9.l.c 

a description of current conditions; 

a definition of the objectives of the study; 

specific plans for evaluating remedies, to ensure 
compliance with corrective measure standards; and 

the proposed format for the presentation of 
information. 

CMS Work Plan Approval 

The Secretary will approve, disapprove, or modify and approve the 
CMS Work Plan in writing in accordance with Permit Condition 
10.13.6. 

1.9.2 Corrective Measures Study Implementation 

The Permittee shall begin to implement the CMS according to the 
schedule specified at the CMS Work Plan no later than 15 calendar 
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days after the Permittee has received written approval from the 
Secretary for the CMS Work Plan. The CMS shall be conducted in 
accordance with the approved CMS Work Plan. 

1.9.3 CMS Report 

1.9.3.a Submittal of CMS Report 

The Permittee shall prepare and submit to the Secretary for 
approval a CMS Report and Executive Summary for the study 
conducted in accordance with the approved CMS Work Plan. The 
report shall be prepared in accordance with Permit Attachment T, 
Task III, Corrective Measures Study Final Report and Summary. 
The CMS Report shall be submitted to the Secretary in accordance 
with the schedule in the approved CMS Work Plan. 

The CMS Report shall, at a minimum: 

• summarize any bench-scale or pilot tests 
conducted; 

• present all information gathered under the 
approved CMS Work Plan; 

• include an evaluation of each remedial 
alternative; 

• recommend a remedial alternative in accordance 
with Permit Condition 10.10; and 

• contain adequate information to support the 
Secretary's decision on the recommended remedy. 

In the CMS Report, the Permittee shall propose a corrective 
action program that attains the following: 

• compliance with action levels for hazardous 
constituents in each medium, as established in 
Permit Condition 10.3; 

• control of the source of the release; 

• acceptable waste management requirements; and 

• protection of human health and the environment. 
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1.9.3.b CMS Report Approval 

Based on preliminary results and the CMS Final Report, the 
Secretary may require the Permittee to evaluate additional 
remedies or particular elements of one or more proposed remedies. 

If the Secretary determines that the CMS Final Report and Summary 
do not fully satisfy the information requirements specified under 
Permit Condition 10.9.3.a, the Secretary may disapprove the CMS 
Final Report in accordance with Permit Condition 10.13.6. If the 
Secretary determines that no further action is necessary, the 
Secretary will notify the Permittee. 

Once approved, the Permittee shall mail the Summary to all 
individuals, organizations, and agencies on the Facility mailing 
list, as required by 20.4.1.1102 NMAC, (incorporating 40 CFR 
124.10(c) (1) (ix)), within 15 calendar days of receipt of 
approval. 

1.10 REMEDY APPROVAL AND PERMIT MODIFICATION 

1.10.1 Remedy Selection 

The Secretary shall select a remedy from the remedial 
alternatives evaluated in the CMS. The remedy shall be based at 
a minimum on protection of hun1an health and the environment, and 
shall result in hazardous waste and hazardous constituent 
concentrations at or below action levels, in accordance with 
specific site conditions and existing regulations. The selected 
remedy may include any IM implemented to date. 

1.10.2 Financial Assurance for Corrective Action 

The Permittee shall submit to the Secretary evidence of financial 
responsibility for completing the corrective actions identified 
in the approved CMS Final Report, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.101(b) and (c)). A Financial Assurance 
Report shall be submitted to the Secretary within 120 calendar 
days of completion of the Permit modification incorporating the 
approved remedy. The Financial Assurance Report shall address 
the corrective action cost considerations provided at Permit 
Attachment T, Task II.d.2, Cost Estimate. 

1.10.3 Per.mit Modification for Remedy Identification 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 270.41), a 
Permit modification will be initiated by the Secretary after 
recommendation of a remedy under Permit Condition 10.10.1. This 
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modification will serve to incorporate a final remedy into this 
Permit and to establish the financial cost of the remedy. 

1.10.4 Permit Modification for Completion of Corrective 
Action 

Upon completion of the approved remedial alternative, the 
Permittee shall submit a Permit modification request to remove 
the affected unit from the requirements of this Permit Part to 
the Secretary for approval, as required by 20.4.1.900 NMAC 
{incorporating 40 CFR 270.42). 

1.11 GROUND WATER MONITORING 

If a release from a SWMU results in the presence of fluids 
containing hazardous constituents in the vadose zone monitoring 
system, the Ground Water Monitoring Waiver will be revoked by the 
Secretary. Within 90 days of revocation of the Ground Water 
Monitoring Waiver, the Permittee shall submit a Ground Water 
Monitoring Work Plan to the Secretary for approval to initiate 
compliance with 20.4.1.500 NMAC {incorporating 40 CFR 264.97), 
General ground-water monitoring requirements, and 40 CFR 264.98, 
Detection monitoring program. The Permittee shall establish 
background ground water concentrations in accordance with Permit 
Condition 10.3.3. 

1.12 RECORDKEEPING 

For each unit undergoing corrective action under this Part, the 
Permittee shall retain, until completion of the corrective action 
for that unit has been approved by the Secretary, records of all 
monitoring information and all other pertinent data and 
information used to prepare the appropriate documents required by 
this Part. 

1.13 

1.13.1 

PROCEDURES 

Modification of the Corrective Action Compliance 
Schedule 

If at any time the Secretary determines that modification of 
Table 10-3, Corrective Action Compliance Schedule for Solid Waste 
Management Units and Areas of Concern, is necessary, the 
Secretary may initiate a modification to Table 10-3. The 
Permittee may also request a Permit modification to change Table 
10-3. 
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Modifications to change Table 10-3 will be in accordance with the 
applicable provisions of 20.4.1.900 NMAC (incorporating 40 CFR 
270.41 or 270.42). 

1.13.2 Modification for Necessary Change 

If the Permittee or the Secretary determines that this Permit 
Part no longer satisfies the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Subpart F), the Permittee shall, 
within 90 calendar days of determination, submit an applicat.ion 
for a Permit modification to make any appropriate changes to this 
Permit Part as required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.42). 

1.13.3 WORK PLAN AND REPORT REQUIREMENTS 

The Permittee shall submit work plans and reports to the 
Secretary according to the schedule contained at Table 10-3. 

Work plans and reports listed at Table 10-3 shall be signed and 
certified as required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.11). 

1.13.3.a Approval of the Secretary for Work Plans and 
Schedules 

All work plans and schedules shall be subject to approval by the 
Secretary prior to implementation to assure that such work plans 
and schedules are consistent with the requirements of this Permit 
and with applicable regulations. The Permittee shall revise all 
submittals and schedules as specified by the Secretary. Upon 
approval, the Permittee shall implement all work plans and 
schedules as written. 

1.13.3.b Schedule for Submittals 

All work plans and reports shall be submitted in accordance with 
the schedule contained at Table 10-3. Extensions of the due date 
for submittals may be granted by the Secretary in writing based 
on the Permittee's written request and demonstration that 
sufficient justification for the extension exists. The Permittee 
must request the change at least 15 days before the due date 
contained in the schedule. 

1.13.4 Work Plan Amendment 

If the Permittee at any time determines that the work plans 
required under this Part no longer satisfy the requirements of 
20.4.1.500 NMAC, (incorporating 40 CFR 264.101), or this Permit, 
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for prior or continuing releases of hazardous waste or hazardous 
constituents from SWMUs and/or AOCs, the Permittee shall submit 
an amended Work Plan to the Secretary within 90 calendar days of 
such determination. The submittal of an amended Work Plan does 
not alleviate the Permittee from abiding with any Work Plan 
schedule previously approved by the Secretary. 

1.13.5 Submittals to the Secretary 

The Permittee shall provide two copies of all reports and work 
plans to the Secretary in accordance with Permit Condition 1.7. 

1.13.6 APPROVAL/DISAPPROVAL OF SUBMITTALS 

The Secretary will review all submittals (e.g., work plans, 
reports, schedules, and other documents which require the 
Secretary's approval) in accordance with the conditions of this 
Permit. If the Secretary does not approve the submittal, he or 
she may issue a Request for Supplemental Information (RSI), which 
will detail the document's deficiencies. The Permittee shall 
respond to the RSI within 60 calendar days. If the Secretary has 
further concerns after reviewing the Permittee's response, he or 
she may issue a Notice of Deficiency (NOD), which will detail the 
document's remaining deficiencies. The Permittee shall respond 
to the NOD within 60 calendar days. The Secretary will then 
approve, approve with conditions, modify and approve, or 
disapprove each submittal in.writing. 

If the Secretary approves the submittal with conditions or 
modifies the submittal, the Secretary will provide justification 
for the conditions or modifications in writing. If the Secretary 
disapproves a document, he or she will notify the Permittee in 
writing of the basis for the disapproval. 

1.14 DISPUTE RESOLUTION 

This Permit Condition shall apply only to submittals that have 
been disapproved and revised by the Secretary, or that have been 
disapproved by the Secretary, then revised and resubmitted by the 
Permittee, and again disapproved by the Secretary. 

Notwithstanding any other provision of this Permit, in the event 
the Permittee disagrees, in whole or in part, with the 
Secretary's revision of a submittal or disapproval of any revised 
submittal required by the Secretary, the following may, at the 
Permittee's discretion, apply: 
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1.14.1 Notification to the Secretary 

In the event that the Permittee chooses to invoke the provisions 
of Permit Condition 10.14, the Permittee shall notify the 
Secretary in writing within 30 calendar days of receipt of the 
Secretary's revision or disapproval of a submittal or revised 
submittal. Such notice shall set forth the specific matters in 
dispute, the position the Permittee asserts should be adopted as 
consistent with the requirements of the Permit, the basis for the 
Permittee's position, and any matters considered necessary for 
the Secretary's determination. 

1.14.2 Resolution Conference 

The Secretary and the Permittee shall have an additional 30 
calendar days from the Secretary's receipt of the notification 
provided for at Permit Condition 10.14.1 to meet or confer to 
resolve any disagreement. 

In the event agreement is reached, the Permittee shall comply 
with the terms of such agreement, or, if appropriate, submit a 
revised submittal and implement the same in accordance with and 
within the time frame specified in such agreement. 

1.14.3 Decision by the Secretary 

If agreement is not reached within the 30-day period specified at 
Permit Condition 10.14.2, the Secretary will notify the Permittee 
in writing of his or her decision on the dispute, and the 
Permittee shall comply with the terms and conditions of the 
Secretary's decision in the dispute. For the purposes of this 
provision, the responsibility for making this decision shall not 
be delegated below the NMED Director of Water and Waste 
Management Division. 

1.14.4 Compliance with Requirements Not in Dispute 

With the exception of those conditions under dispute, the 
Permittee shall proceed to take any action required by those 
portions of the submittal and of the Permit that the Secretary 
determines are not affected by the dispute. 
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TABLE 10-1 

SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCE~ 

AT THE TRIASSIC PARK WASTE DISPOSAL FACILITY 

SWMU/AOC1 DESCRIPTION COMMENTS 

SWMU 1 Drum Storage Unit Permitted unit 

SWMU 2 Roll-Off Container Storage Unit Permitted unit 

SWMU 3a Liquid waste Tank Permitted unit 

SWMU 3b Liquid waste Tank Permitted unit 

SWMU 3c Liquid waste Tank Permitted unit 

SWMU 3d Liquid waste Tank Permitted unit 

SWMU 4a Stabilization Tank Permitted unit 

SWMU 4'b Stabilization Tank Permitted unit 

SWMU 4c Stabilization Tank Permitted unit 

SWMU 4d Stabilization Tank Permitted unit 

SWMU 5 Surface Impoundment - Ponds IA Permitted unit 
and IB 

SWMU 6 Landfill Phase 1A Permitted unit 

SWMU 7 Truck Wash Facility 

SWMU 8 Maintenance Shop 

SWMU 9 Chemical Laboratory 

SWMU 10 Stormwater Retention Basin 

SWMU 13 Untarping, Sampling and Weigh 
Scales Area 
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SWMU 14 Truck Staging Area 

AOC 1 Roads 

AOC 2 Clay processing area 

AOC 3 Dust control/clay processing 
area water basin 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

COMMENTS 

1. SWMUs 1-14 and AOCs 1-3 were originally identified in the 1995 RCRA 
Facility Assessment. 
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SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

REQUIRING CORRECTIVE ACTION1 

SWMU/AOC DESCRIPTION COMMENTS 

1 At the time of per.mit issuance, no SWMUs or AOCs requiring 
corrective action have been identified. 
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TABLE 10-3 

CORRECTrvE ACTION COMPLIANCE SCHEDULE 

FOR SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

SCHEDULE OF COMPLIANCE DUE DATE 

Notification of newly identified Within 15 calendar days of 
SWMUs and AOCs (Permit discovery 
Conditions 10.4.1) 

SWMU Assessment Report (Permit Within 90 calendar days of 
Condition 10.4.3) notification 

Notification for newly Within 15 calendar days of 
discovered releases at discovery 
previously identified SWMUs and 
AOCs (Permit Condition 10.4.2) 

Confirmatory Sampling Work Plan Within 45 calendar days after 
for SWMUs or AOCs (Permit effective date of Permit 
Condition 10.6.1) 

Confirmatory Sampling Report In accordance with the approved 
(Permit Condition 10.6.4) cs Work Plan 

RFI Work Plan (Permit Condition Within 90 calendar days from 
10.7.1) effective date of Permit 

RFI Report (Permit Condition In accordance with the approved 
10.7.3) RFI Work Plan 

RFI Progress Reports (Permit Quarterly, beginning 90 calendar 
Condition 10.7.5) days from the start date 

specified by the Secretary1 

Interim Measures Work Plan Within 30 calendar days of 
(Permit Condition 10.8.1.a) notification by the Secretary 

Interim Measures Progress In accordance with the approved 
Reports (Permit Condition Interim Measures Work Plan2 or 
10.6.3.a) semi-annually for Permittee-

initiated IM 

10-26 



New Mexico Environment Department 
March 2002 

SCHEDULE OF COMPLIANCE 

Final Interim Measures Report 
(Permit Condition 10.8.3.a) 

CMS Work Plan (Permit Condition 
10.9.1.a) 

Implementation of CMS work Plan 
(Permit Condition 10.9.2) 

CMS Report (Permit Condition 
10.9.3.a) 

Demonstration of Financial 
Assurance (Permit Condition 
10.10.2). 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

DUE DATE 

Within 90 calendar days of 
completion 

Within 90 calendar days of 
notification by the Secretary 
that a CMS is required 

Within 15 calendar days after 
receipt of the Secretary's 
approval of CMW Work Plan 

In accordance with the schedule 
in the approved CMS Work Plan 

Within 120 calendar days after 
Permit modification for remedy 

1 This applies to Work Plan execution that requires more than 180 calendar 
days. 

2 This applies to Work Plan execution that requires more than one year. 
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PURPOSE 
This standard operating procedure (SOP) establishes the requirements for the validation of 

analytical data packages generated by analytical laboratories providing chemical and 

radiochemical analyses of environmental samples acquired in field investigations. 

The procedure is applicable to all MWH personnel conducting validation of analytical data 

packages from chemical and radiochemical analysis of environmental samples. This procedure 

is to be used within the context of applicable Quality Assurance (QA) program plans or under the 

supervision of scientists experienced in the data validation requirements specified herein. 

Data Validation 

Data Qualification 

Sample Delivery Group 

DEFINITIONS 
The systematic process of independently reviewing a body of 
analytical data against established criteria to provide assurance that 
the data are acceptable for their intended use. Validation methods 
include, but are not limited to, review of sample holding times, 
instrument calibrations, instrument performance, precision 
measurements, and accuracy measurements. The result of the 
validation effort is a report on the validity and usability of the body 
of data in relation to applicable project QA and technical 
requirements. 

The process of coding quantitative analytical data in a manner that 
describes the extent to which the data may be considered reliable 
or useful in characterizing the chemical and or radiological 
constituents of a sample. Qualifier codes and descriptions are 
defined by analytical category in Section 7 .0. 

A group of samples (usually 20 or fewer) received by the 
laboratory within a time frame of 14 days or less and reported 
within a single laboratory data package. 

RESPONSIBILITIES 
The Project Manager has overall responsibility for coordinating data validation activities in 

compliance with this procedure; for assigning data validation activities to properly qualified and 

trained personnel; for approving final data validation reports; for coordinating any corrective 

action issues with the supporting analytical laboratory; and for ensuring completed data 
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; II 

validation reports and validated analytical data packages are routed for retention in the project 

QA records system as directed by governing Quality Program Plans (QPPs) and project-level 

plans. 

The Data Validation Specialist (DVS) is responsible for performing all data validation activities 

in compliance with the requirements of this procedure; for documenting all results in the data 

validation report format required for each analytical category; for resolving all questions, data 

gaps, or errors with the analytical laboratory, within the guidelines of this procedure; and for 

advising the Project Manager and project QA representatives of any observed problems that may 

affect the acceptability of the data, may require acquisition of additional samples, or that indicate 

quality problems with sample acquisition procedures, chain of custody, the adequacy of field 

decontamination procedures, laboratory performance, or other areas. 

ADMINISTRATIVE REQUIREMENTS 

. QUALITY ASSURANCE. 

This procedure will normally be invoked in the context of an investigation-specific Quality 

Assurance Project Plan (QAPP) or other project-level plan, and may be subject to periodic 

systems audits in compliance with the procedures referenced therein. 

TRAINING 

All personnel training relative to the use of this procedure shall be conducted in compliance with 

MP-18.1, "Personnel Training," at the direction of the Project Manager. At a minimum, 

personnel selected for DVS assignments shall have a BS in analytical chemistry or any physical 

or life science, at least one year of experience in laboratory analysis, and a minimum of 40 hours 

of training in data verification and data validation; or, as determined by the Project Manager, an 

equivalent combination of college-level analytical chemistry coursework and two or more years 

analytical laboratory and/or data validation experience. DVS qualifications shall be documented 

and approved by the Project Manager as part of the training process described in MP-18.1. 
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EQUIPMENT AND MATERIALS 
Materials and equipment necessary to complete the activities addressed by this procedure 

include: 

• The original analytical data package to be validated with copies of all laboratory 
sample concentration reports (Form I's) in hardcopy and electronic format 
(compatible with any computer-assisted data review software) 

• Copies of the applicable field sampling plans, sampling and analysis plans, or 
QAPPs 

• A copy of the analytical laboratory statement of work (SOW) for analytical services 

• A copy of the analytical laboratory's approved agreement for services or 
subcontract, and approved laboratory QA plan 

• Access to all analytical method references cited in the analytical laboratory 
agreement for services, this SOP and all other document references cited in 
applicable project-level plans 

• Data quality assessment forms as specified for the appropriate analytical category 

• Computer with word processing, spreadsheet, and computer-assisted data review 
software capability and software instruction reference manuals as applicable to the 
validation requirements 

• Office space, office supplies and calculator for the performance of validation 
activities 

CALIBRATION AND MAINTENANCE 
No specific equipment calibration and maintenance requirements apply to the activities 

addressed by this procedure~ certain calibration considerations applicable to analytical laboratory 

equipment are routinely evaluated as part of the validation protocols described herein. 

PROCEDURES 
This SOP is intended to provide guidance for the validation of chemical and radiological 

analytical data produced as a result of environmental sampling activities. The procedures 

described herein are applicable to both the review and validation of sample data. Validation is a 

specialized QA review process, and is defined in Section 2.0. This document shall be appended 
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to all procurement documents for validation services; it is intended for use by trained chemists or 

scientists (in conjunction with the applicable project-specific work plans, QAPPs analytical 

method references, and laboratory agreements for services) for the review of the following types 

of chemical analytical data: 

• U.S. U.S. Environmental Protection Agency (EPA) Contract Laboratory Program 
(CLP) volatile, semivolatile, chlorinated pesticide/polychlorinated biphenyls (PCB), 
metals and cyanide analytical data produced under the CLP SOW revisions 2/88, 
7/88 and 3/901 

• U.S. EPA CLP Format A diskette report deliverables for volatile, semivolatile, 
chlorinated pesticide/PCB, metals and cyanide analytical data produced under the 
CLP SOW revisions, 2/88, 7/88 and 3/901 

• Volatile, semivolatile, chlorinated pesticide/PCB, phosphorus pesticide, chlorinated 
herbicide, metals and cyanide analytical data produced under the U.S. EPA SW -846 
analytical methods 

• Polychlorinated dibenzo(p)dioxins and dibenzofuran analytical data produced using 
U.S. EPA Methods 8280, 8290 andJ613 

• Gamma spectroscopy radionuclide and radiochemical analytical data produced 
using the U.S. EPA, 40 Code of Federal Regulations Part 136, and HASL-300 
reference methods 

• Petroleum hydrocarbons and benzene, toluene, ethylbenzene, and xylenes analytical 
data produced using gas chromatographic methods consistent with EPA and state
specific infra-red spectrophotometric and gas chromatographic methods 

• Wet chemistry analytical data produced using methods consistent with EPA, 
American Public Health Association (APHA), and American Society for Testing 
and Materials reference methods 

The procedures contained herein may be applied to other analytical methods within the context 

of governing QAPPs. 

The most recent revisions to the ILMOX.X and OLMOX.X statements of work shall apply. 
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GENERAL REQUIREMENTS 

The Project Manager shall provide the DVS current copies of the applicable project specific 

work plans, sampling plans, QAPPs, laboratory statements of work, laboratory QAPPs, software 

reference manuals and laboratory SOPs, and shall specify the analytes of interest, reference 

analytical methods, contract required quantitation limits, and goals for analytical precision, 

accuracy, and completeness. 

The DVS shall complete several tasks on each sample delivery group (SDG). These tasks are 

summarized as follows: 

• Receipt of the data package, date stamping the data package and duplication of the 
sample concentration reports, QC report forms, chain-of-custody forms, and 
diskette deliverables; 

• Organization and review of the data package for completeness as described below, 
and documentation of the completeness of the data package on the applicable data 
quality assessment form (Attachment 1). 

• Review and validation of the data package according to the procedures described in 
the Attachment 1, and documentation of the review using the corresponding form. 
Analytical results that are qualified or corrected as a result of the validation shall be 
noted on the as-received sample concentration report forms. All changes, 
corrections and notations made on the sample concentration report forms shall be 
made in black ink and shall be initialed and dated by the DVS. 

• Resolution of discrepancies in the data package discovered as a result of the review 
by telephone contact with the laboratory and documentation of all such contacts. 
All documented telephone contacts with the laboratory shall be appended to the 
data validation report. 

• After completion of the data validation, preparation of a narrative summary report 
discussing data quality, acceptability; and usability in the context of the applicable 
QAPP, SOW or other project-level plans. 

• Submittal of a copy of the approved data validation report, including the narrative 
summary, completed forms, copies of the annotated laboratory sample 
concentration reports to the Project Manager within 21 days (or other project
specific schedule) after receipt of the data package from the contract laboratory. 
The original data validation report and all backup documentation along with the 
original laboratory data package shall be submitted to the project QA records in 
accordance with the requirements specified in Section 8.2. 
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RECORDS MANAGEMENT 

Within the context of governing QPP requirements, the DVS(s) shall have a records management 

and document control program established that meets the general requirements described in 

Section 7.1. 

DATA PACKAGE COMPLETENESS 

After receipt of the data package, the DVS shall organize and review it for completeness by 

checking for the deliverable items listed in the appropriate data validation form, following the 

guidelines specified in Attachment 1. Observation of omitted deliverable items shall prompt the 

DVS to contact the laboratory by telephone to resolve discrepancies and request the omitted 

deliverables. All telephone conversations with the laboratory must be documented and included 

as part of the validation report. 

DOCUMENTATION REQUIREMENTS 

Data Quality Assessment Forms 

Each data quality assessment form described below consists of a checklist to be completed for 

the data validation, the action required in the case of unacceptable data, and space for comments 

for the DVS to include additional information as necessary to explain the validation. All 

checklists are located in Attachment 1. 

• Organic Data Assessment Summary-to be completed during review and validation 
of volatile, semivolatile, chlorinated pesticide/PCB, chlorinated herbicide, 
phosphorus pesticide organic analysis and general gas chromatography (GC) 
analysis (TPH) data packages 

• Inorganic Data Assessment Summary-to be completed during review and 
validation of inorganic metals, cyanide and wet chemistry analysis data packages 

• Radiochemical Data Assessment Summary-to be completed during review and 
validation of radiochemistry data packages 

Revision 2 SOP-18 
April 2002 Page 6 of 11 



Data Validation Reports 
This section presents reporting requirements for validation reports on both a sample group and overall case 

basis. 

After completing the data review for a specific analysis type or group of analyses, summarize the review in a 

narrative report that addresses data quality, usability and acceptability in terms of the QAPP requirements. 

Attach the applicable data quality assessment form, annotated sample concentration reports, supporting 

documentation and the as-received unvalidated laboratory data package and forward to the Project Manager 

within 21 calendar days of receipt of the completed laboratory data package (or within the schedule dictated 

by the governing QAPP). 

At a minimum, the validation report shall address the following elements as they are related to 

the project QA requirements and shall be provided to the Project Manager for review in the 

format of a technical memorandum addressing the following items: 

• Introduction-provides a short introduction of the sample types, analyses 
conducted, laboratories involved, and applicable plans, specifications and 
references. 

• Summary- provides an assessment of the quality control parameters reviewed 
during the validation activities and a summary of the data package completeness. 

• Major Deficiencies-provides a summary of all rejected results as a result of the 
validation and their affect on the usability of the data. 

• Minor Deficiencies-. provides a summary of all qualified results, reasons for the 
qualifications and their affect on the usability of the data. This section may refer to 
the annotated sample concentration reports where applicable for explanatory 
purposes. 

• Glossary of Data Qualifiers-provides a table listing all data qualifiers applied as a 
result of the validation and their explanation if the qualifiers are other than those 
defined in Section 7 .4.3 of this procedure. 

• Attachments--copies of all annotated sample concentration forms and all 
supporting documentation related to the validation results. 

Data Reporting Qualifiers 

Data reporting qualifiers to be applied as a result of data validation are summarized below: 
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No qualifier indicates the compound or analyte was analyzed for and 
detected. The value reported is the constituent results corrected for 
sample dilution and moisture content by the laboratory. The data are 
usable for decision making purposes. 

Indicates the compound or analyte was analyzed for and not detected. 
The value reported is the sample quantitation limit corrected for 
sample dilution and moisture content by the laboratory. The data are 
usable for decision making purposes. 

Indicates the compound or analyte was analyzed for and not detected. 
Due to a quality control deficiency identified during data validation 
the value reported may not accurately reflect the sample quantitation 
limit. The associated value is considered estimated but the data are 
usable for decision making purposes. 

Indicates the compound or analyte was analyzed for and detected. 
The associated value is estimated but the data are usable for decision 
making purposes. 

Indicates the compound or analyte was analyzed for but due to an 
identified quality control deficiency, the data are considered to be 
unusable for decision making purposes. 

Indicates the compound or analyte was analyze for but reported as 
undetected by the analytical laboratory. Due to an identified quality 
control deficiency, the data are considered to be unusable for decision 
making purposes. 

Indicates presumptive evidence of a compound at an estimated value. 
The data are usable for decision making purposes. 

Indicates presumptive evidence of a compound. The data are usable 
for decision making purposes. 
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RECORDS REQUIREMENTS 
Records required as the result of the validation of analytical laboratory data include completed 

data quality assessment forms and supporting documentation (such as telephone contact records 

and correspondence) and all associated annotated sample concentration reports and as-received 

laboratory data packages. All records shall be routed to the project QA records files as specified 

by governing QAPPs or QPPs. 
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INORGANIC DATA ASSESSMENT SUMMARY 

PROJECT: SITE: 

LABORATORY: SDG: 

SAMPLES/MATRIX/ ANALYSES: 

DATA ASSESSMENT SUMMARY 

REVIEW ITEM ICP AA 

1. Data com_Eleteness 

2. Holding Times 

3. Calibration 

4. Blanks 

5. ICS 

6. LCS 

7. Duplicate RPD 

8. Spike Recovery 

9. MSA 

10. Other QC 

11. Field Duplicates 

12. Result Verification 

13. Overall Assessment 

0 = Data had no problems/ or qualified due to minor problems. 
M = Data qualified due to major problems. 
NA = Data review item not applicable. 
X = Problems but do not affect data. 
Z = Data unacceptable. 

HG CYANIDE OTHER 

Comments/Qualified Results:. __________________________ _ 

Verified and Validated by=----------------~Date:. _________ _ 
Reviewed and Approved by: Date:. _________ _ 
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1. Data package completeness (check if present) 

__ Case narrative 
_Chain of custody 
_Sample Results 
_ICV /CCV Results 
_Blank Results 
_ICP Interference Check Results 
_Spike Recovery Results 
_Duplicate Results 
_LCS Results 
_Standard Addition Results 
_ ICP Serial Dilution 

_Instrument Det. Limits 
__ ICP Correction Factors 
_ICP Linear Ranges 
__ Preparation Logs 
_Analysis Run Logs 
_ICP Raw Data 
_GFAA Raw Data 
_HgRawData 

_Cyanide Raw Data 
_Other _______ _ 

Comments/Qualified Results: ___________________________ _ 

2. Holding times (check all that apply) 
__ ICP/GFAA metals completed in <6 mos from collection 
_Mercury analyzed in <28 days from collection 
_Cyanide completed in 14 days from collection 

Qualify as estimated O, UJ) all results analyzed past the holding times listed but within 2x times the limit. 
Qualify detects as estimated 0) and non-detects unusable (UR) for results analyzed greater than 2x above the 
limit. If soil data are qualified based on water holding time criteria, note. 

Comments/Qualified Results=-----------------------------
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3. Calibrations (check all that apply) 

__ GFAA/Hg correlation coefficient <0.995, results estimated Q,UJ) 

_ICV /CCV %R, ICP 89-111%, Hg 80-120%, Cn 85-115%, results acceptable 

_ICV /CCV %R, ICP, 75-89%, Hg 65-79%, Cn 70-84%m results <IDL estimated (UJ) 

_ICV I CCV %R, ICP <75%, Hg <65%, Cn <70%, results > IDL unusable (R) 

_ICV /CCV %R, ICP >125%, Hg >135%, Cn >130%, results >IDL unusable (R), <IDL acceptable 

_ICV /CCV %R, ICP 75%-89% or 111%-125%, Hg 65-79% or 121-135%, Cn 70-84% or 116-130%, results >IDL estimated 0) 

Comments/Qualified Results=-----------------------------

4. Blanks (check all that apply) 

_Detects reported in ICB/CCB, list:, ________________________ _ 

__ Detects in preparation blanks, list=----------------------------

_Detects in field blanks, list :, ____________________________ _ 

Qualify as undetected (U) all sample concentrations ::;sx any associated blank concentrations. 

Comments/Qualified Results=----------------------------
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5. Interference Checks (check all that apply) 

__ I CS A/B Recoveries Acceptable 

_AI, Ca, Fe, Mg sample concentrations > ICS concentrations 

_ICS %R >120%, results >IDL estimated 0) 

_ICS %R 50-79%, results >IDL estimated 0), possible false negative 

_ICS %R 50-79%, results <IDL estimated (UJ) 

_ICS %R <50%, results >IDL and <IDL rejected (R/UR) 

_ICS %R >120, results <IDL acceptable 

Comments/Qualified Results: ____________________________ _ 

6. Laboratory Control Samples (check all that apply) 

_LCS %R 80-120 (Ag, Sb no limits) 

_LCS %R 50-79% or >120%, results >IDL estimated 0) 

_LCS %R 50-79% and results <IDL estimated (UJ) 

_LCS %R <50% and all results rejected (R/UR) 

_LCS %R >120%, results <IDL acceptable 

Comments/Qualified Results: ____________________________ _ 

7. Duplicate (check all that apply) 

__ Duplicate RPD :S20% for waters (:S35% for soils) for results >5X CRDL 

_Duplicate range is within ±CRDL (±2xCRDL for soils) for results :S5X CRDL 

_Qualify positive results estimated 0) if the above criteria were not met 

Comments/Qualified Results: ___________________________ _ 

8. Spike Recovery (check all that apply) 
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__ Spike %R with 7S-12S% 

_Spike %R 30-74%, >12S%, results >IDL estimated 0) 

_Spike %R 30-74% results <IDL estimated (UJ) 

_Spike %R <30%, results <IDL rejected (UR) 

_Field blank used for spike analysis 

_Spike %R >12S%, results <IDL acceptable 

_Sample concentration exceeds spike concentration by a factor of >4x, acceptable 

Comments/Qualified Results: ____________________________ _ 

9. GFAA Performance (check all that apply) 

__ Duplicate injection RSD <20% 

_Duplicate injection RSD >20%, results >CRDL estimated 0) 

_Analytical spike %R 8S-11S% 

_Analytical spike %R 40-8S%, results >IDL estimated 0) 

_Analytical spike %R 10-40°/tJ, results <IDL estimated (UJ) 

_Analytical spike %R <10%, results <IDL rejected (R) 

_Analytical spike %R <40%, results > IDL estimated 0) 

_MSA required but not run, results estimated 0) 

_MSA run at incorrect level, results estimated 0) 

_MSA correlation coefficient <0.99S, results estimated 0) 

Comments/Qualified Results: ____________________________ _ 

10. Serial Dilution (check all that apply) 

_Serial Dilution %D within 10% for sample results >SOx the IDL 

_Serial Dilution %D greater than 10%, results >SOx the IDL estimated 0) 
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Comments/Qualified Results: ____________________________ _ 

11. Field Duplicates (check all that apply) 

__ Field duplicate RPD :S20% waters (:S35% for soils) 

_Field duplicate range is within ±CRDL (±2x CRDL for soils) for results <SxCRDL 

Note: There are no qualification requirements for field QC samples exceeding limits. 
Comments/Qualified Results:, ____________________________ _ 

12. Result Verification (check all that apply) 

__ All results supported in raw data 

Comments/Qualified Results=---------------------------'---

13. Overall Assessment 
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ORGANIC DATA ASSESSMENT SUMMARY 

PROJECT NO.: SITE: 

LABORATORY: SDG: 

SAMPLES/MATRIX/ ANALYSES: 

DATA ASSESSMENT SUMMARY 

Review Item VOA BNA PEST PHOS 
PCB PEST 

1. Data Completeness 

2. Holding Times 

3. GC/MS Tuning 

4. Instrument Performance 

5. Calibrations 

6. Blanks 

7. Surrogates 

8. MS/MSD 

9. LCS 

10. Additional QC 

11. Pesticide Cleanup 

12. Internal Standards 

13. Compound ID 

14. TICs 

15. Result Verification 

16. Detection Limits 

17. System Performance 

18. Overall Assessment 

0 = Data had no problems/ or qualified due to minor problems. 

M = Data qualified due to major problems. 

NA = Data review item is not applicable. 

X = Problems but do not affect data. 

Z = Data unacceptable. 

CHLOR 
HERB 

DIOXIN 
FURAN 

GC GC 

I 

Comments/Qualified Results:. ____________________________ _ 
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Verified and Validated by=-----------------~Date:, _________ _ 

Reviewed and Approved by: Date: __________ _ 

1. Data Completeness (check if present): 

_Case narrative 

_Chain of Custody 

_Sample Analysis Request 

_Sample Results 

_Detection Limits 

_GC/MS Tuning 

__ Initial Calibration Data 

_Continuing Calibration Data 

_Blank Results 

_Surrogate Results 

_MS/MSD Results 

_Internal Standards Performance 

__ Raw Data 

_Sample Preparation Data 

_Standards Preparation Data 

Comments/ Action Taken=-------------------------------

2. Holding Times (check all that apply): 

_.Unpreserved VOA analyzed 7 d from collection, if no, aromatics estimated a, UJ) 

· __ ·Unpreserved VOA analyzed 14 d from collection, if no, all compounds estimated Q,UJ) 

_Preserved VOA analyzed 14 d from collection, if no, all compounds estimated a, UJ) 

_BNA samples extracted in 7 days (14 days soils) from collection 

_BNA extracts analyzed in 40 days from extraction 

_Pest/PCB samples extracted in 7 days (14 days soils) from collection 

_Pest/PCB extracts analyzed in 40 days from extraction 

_TPH-G samples (preserved) analyzed in 14 days from collection 

__ TPH-D samples extracted in 7 days from collection 

_TPH-D extracts analyzed in 40 days from extraction 

Qualify as estimated a /UJ) all results analyzed past the holding time limits listed above but within 2x the 
limit. Qualify detects as estimated Q) and non-detects unusable (UR) for results analyzed greater than 2x the 
above limits. If soil data are qualified based on water holding time criteria, note. 

Comments/Qualified Results=-----------------------------
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3. GC/MS Tuning (check all that apply): 

_GC/MS tuning performed 

_GC/MS tuning within control limits 

_GC/MS tuning outside control limits (qualify R/UR) 

Comments/Qualified Results=------------------------------

4. Instrument Performance (check all that apply): 

_DDT Retention Time Acceptable (packed columns)/ Resolution Acceptable (All Columns) (if no, R detects) 

_Standard Checks within RT Windows (if no, check against expanded windows and if outside, qualify R/UR) 

_DDT and/ or Endrin Breakdowns >20% (J /UR DDT and Endrin, NJ all detected breakdown products 

_DBC, TCMX or DCBP retention time checks within SOW limits (if no, R/UR) 

Comments/Qualified Results: _____________________________ _ 

5. Initial and Continuing Calibration (check all that apply): 

GC/MSData 

_Initial calibration performed 

_Initial calibration RRFs ~0.05 for all compounds (if no,J/UR) 

_Initial calibration RSDs ~ 130% I for all compounds (if no, J /UJ) 

__ Continuing calibration performed 

_Continuing calibration RRFs ~0.05 for all compounds (if no,J/UR) 

_Continuing calibration %Ds ~ 125% I for all compounds (if no, J /UJ) 

Pesticide/PCB data 

_All standards analyzed prior to sample analysis, confirmation standards analyzed at proper frequency 

__ Linearity %RSD not met, results estimated O,UJ) 

_Resolution of compounds unacceptable, results estimated O,UJ) 

_Continuing calibration %D criteria exceeded (>25% confirmation), results estimated O,UJ) 
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GC Data 

_Initial calibration performed in accordance with Laboratory QAP/method requirements. 

_Initial calibration factors within Laboratory QAP /method control limits (if no, J /UR). 

_Continuing calibration performed in accordance with Laboratory QAP /method requirements. 

_Continuing calibration factors within Laboratory QAP /method control limits (if no, J /UR). 

Comments/Qualified Results: ____________________________ _ 

6. Blanks (check all that apply): 

_Method blanks analyzed _Field blanks analyzed_Trip blanks analyzed 

Common Laboratory Contaminants Detected 

_Methylene chloride 

__ Acetone detected 

_Phthalates detected (list or attach summary sheet) 

__ Toluene 

_2-Butanone 

_TICs detected (list or attach summary sheet)._: -----------------------

Qualify sample results <lOx above as U at SQL 

Other Blank Contaminants 
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_Other TCL compounds detected (list or attach summary sheet):....: ----------------

Qualify sample results <5x above as U at SQL 

Comments/Qualified Results=------------------------------

7. Surrogates (check all that apply): 

Note: Surrogate limits apply if at least one volatile or pesticide/PCB surrogate is out of specification and at 
least two semivolatile surrogates are out of specification. 
GC/MS 

_Surrogates analyzed 

_Surrogate recoveries within method control limits 

_Surrogate recoveries above method control limits 0 detects only) 

_Surrogate recoveries below method control limits but 2:10% O/UJ) 

_Surrogate recoveries below 10% O /UR) 

Pesticide/PCB 

_Surrogate recovery 10-30%, results estimated O,UJ) 

_Surrogate recovery >150%, positive results estimated 0) 

_Surrogate recovery 0-10%, positive results estimated 0), non-detects unusable (UR) 

_Surrogate not present in sample, results unusable (R,UR) 

Comments/Qualified Results=-----------------------------

8. Matrix Spike/Matrix Spike Duplicate (check all that apply): 

_MS/MSD analyzed 

_MS/MSD recoveries within method control limits 

__ MS/MSD recoveries above method control limits O detects only) 

_MS/MSD recoveries below method control limits but 2:10% O/UJ) 

_MS/MSD recoveries below 10%, and surrogates are out O/UR) 
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Comments/Qualified Results: ____________________________ _ 

9. Laboratory Control Sample (LCS) (check all that apply): 

_LCS analyzed 

_LCS %R within method control limits 

_LCS %R above method control limits, positive results estimated 0) 

_LCS %R below method control limits, associated compound results estimated or unusable Q,UR) 

_LCS %R exceeded for greater than halfLCS compounds, all results estimated or unusable Q,UR) 

Comments/Qualified Results: ____________________________ _ 

10. Additional Quality Control Samples (check all that apply): 

_PE sample analyzed 

_PE sample analyzed, %R exceeds limits 

_Blind spike analyzed 

_Blind blank analyzed 

_Field duplicate analyzed 

_Field duplicate RPD <20% for water(::; 35 for soil) for results >Sx CRDL 

_Field duplicate range is within ± for water (± 2x for soil) for results <Sx CRDL 

Note: There are no qualification requirements for field QC samples exceeding limits. 
Comments/Qualified Results: ____________________________ _ 
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11. Pesticide Cleanup Checks (check all that apply): 

_Cleanup recovery of 0% (fluorisil or GPC), non-detected results unusable (UR) 

Note: There are no qualification requirements for field QC samples exceeding limits. 

Comments/Qualified Results=------------------------------

12. Internal Standards Performance (check all that apply): 

_Internal standards added to all samples and QC 

__ Internal standard areas within control limits 

__ Internal standard areas greater than 10% but below control limit 0 /UJ) 

__ Internal standard areas are zero or less than 10% Q'/UR) 

_Internal standard RTs within ±30 second windows (if no,J/UJ) 

__ Internal standard areas above upper control limits and results <IDL, acceptable 

Comments/Qualified Results:. _____________________________ _ 

13. Compound Identification (check all that apply): 

GC/MS 

_Library search data provided for positive results (if no and data is required, request from the laboratory) 

_Compound ID within ±0.06 RRT of standard (if no, qualify as J if spectral match okay) 

_Mass spectral match acceptable (if no, qualify as U or R) 

Pesticide/PCB 

_Positive results exceed linearity of calibration curve with no reanalysis, positive results estimated (J) GC 

_Positive results within RT criteria for dual column confirmation [if no, qualify detects as U) 

_Positive results within identification criteria limits specified in Laboratory QAP/method (if no,)). 
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Comments/Qualified Results: ____________________________ _ 

14. Tentatively Identified Compounds (flq (check all that apply): 

_TIC's searched (10/20 largest non-Aldol VOA's/Semi-VOA's) 

_TIC's identified and calculated properly, if no, correct identification and/ or concentration 

_TIC's present in blank and samples (qualify according to Sx rule) 

_Common laboratory contaminants reported as TIC's (qualify the following as rejected [C02 (m/z 44), 
siloxanes (m/z 73), diethyl ether, hexane, freons, phthalates <100 ).tg/L or <4000 ).tg/Kg, cyclohexene 
derivatives, aldols or hydroxy ketones and hydroxy aldehydes]) quality results as unusable (R) 

_Qualify valid TICs as JN 

Comments/Qualified Results: ____________________________ _ 

15. Result Verification (check all that apply): 

_All results supported in raw data 

_Transcription errors identified (note constituent(s) and changes below) 

_Calculation errors identified (note constituent(s) and changes below) 

Comments/Qualified Results=-----------------------------

16. Detection Limits (check all that apply): 

_Sample quantitation limits (SQLs) meet the project requirements (note discrepancies below) 

._SQLs affected by interfering peaks (large, off-scale), qualify unusable (UR) or estimated (UJ) if able to 
estimate SQL 
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Comments/Qualified Results: ___________________________ _ 

17. System Performance (check all that apply): 

_Baseline anomalies noted which affect quantitation O /UJ) 
_High background MS levels noted which affect quantitation O /UJ) 
_Extraneous or coeluting peaks affecting quantitation O /UJ) 
_Poor resolution 0 /UJ) 

_Peak tailing/peak splitting affecting quantitation O/UJ) 

Comments/Qualified Results:, ________________________ _ 

18. Overall Assessment: 

Comments/Qualified Results: ___________________________ _ 
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RADIOCHEMICAL DATA ASSESSMENT SUMMARY 

PROJECT: SITE: 

LABORATORY: SDG: 

SAMPLES/MATRIX/ ANALYSES: 

DATA ASSESSMENT SUMMARY 

Gross Gross 
Review Item Alpha Beta Sr-90 

1. Data Completeness 

2. Calibrations 

3. Blanks 

4. Duplicates 

5. Chemi.:al Recovery 

6. Spike Recovery 

7. Tracer Recovery 

8. LCS 

9. Holding Times 

10. Result Verification 

11. Other QC 

12. Field Duplicates 

13. Overall Assessment 

0 =Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
NA = Data review item not applicable. 
X = Problems but do not affect data. 
Z = Data unacceptable. 

Alpha Gamma 
Spec. Spec. Ra-226 

Tri- Total 
tium u 

Comments=-------------------------------------

Verified and Validated by=-----------------~Date: _________ _ 
Reviewed and Approved by: __________________ .Date: __________ _ 
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1. Data Package Completeness/Verification (check all that apply): 

_Case narrative 
_Chain of custody 
_Sample results 
_MDAs (all results) 
_Errors (all results) 
_Method blanks 
_Laboratory duplicates 
_Matrix spikes 
_Laboratory Control Samples 
_Tracer Recovery 
_Chemical Recovery 
_Instrument IDs 

_Detector/Cell IDs 
_Detector/Cell Background 
_Detector Resolution 
_Detector/ Cell Efficiency 
_Tracer Resolution
_HV Plateau Determination 
_Self Absorption Curves 
_Crosstalk Factors 

Comments=·----------------------------------------------------------------------

2. Holding Times (check all that apply): 

_Analysis completed within 6 months or 5 half-lives (if no qualify data J /UJ) 
_Samples preserved correctly (if no, qualify results <MDA UJ) 

Comments=-----------------------------------------------

3. Calibrations (check all that apply): 

_Not Applicable 

_Instruments calibrated at frequency specified in Laboratory QAP 

_Count check performed at frequency specified in Laboratory QAP 

_Count check within control limits specified in Laboratory QAP (or within ±3s) 

_Background check performed at frequency specified in Laboratory QAP 

_Background check within lab control limits specified in Laboratory QAP (or within ±3s) 

Qualification: If any of the above criteria were not met, qualify results estimated (J,UJ). If count or 
background checks were not performed for every detector on which samples were run, qualify all sample 
results analyzed for that detector as unusable {R,UR). 
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Comments: ----------------------------------------------------------------------

4. Blanks (check all that apply): 

_Method blank analyzed at frequency specified in Laboratory QAP, if no, qualify all results estimated Q,UJ) 

_Blank results less than minimum detectable activity (MD A), qualify U 

_Blank results less than 1.645 x 1 sigma counting error, qualify U 

_Sample result minus blank result is less than 1.645 x (sample error++ blank error), qualify U [Note: ++ 
means the square root of the sum of the squares or the quadratic sum or a ++ b = sqrt(a2 + b2)] 

_ I Sample result > 1.645 x (sample error ++ blank error), qualify J 

_Field blanks analyzed with.SDG, list sample IDs belowl. 

_Analytes detected in field blanks, list non-U positive results belowl. 

1There are no qualification requirements for samples based on the field blank results. 

Comments=----------------------------------------------------------------------

5. Duplicates (check all that apply): 

_Laboratory duplicate analyzed at frequency specified in Laboratory QAP, if no duplicate analyzed qualify 
J/UJ. 

_Duplicate result minus original result> 1.645 x (duplicate error++ original error), quality J 

_Duplicate RPDs :S20% (:S35% soils) for results >5xRDL, or ±RDL (water) or ±2xRDL (soil) for results 
<5xRDL if no, qualify results estimated Q,UJ) 

Comments:·----------------------------------------------------------------------
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6. Matrix Spikes (MS) (check all that apply): 

_MS analyzed at frequency specified in Laboratory QAP, if no spike analyzed qualify J/UJ. 

_MS recoveries within control limits specified in Laboratory QAP 

-1 MS result- Original result- Spike amount >1.645 x (MS error++ Sample error++ Spike amount error) 

_Spike recoveries below control limits but >10%, qualify results estimated 0, UJ)) 

_Spike %R <10%, qualify results unusable (R,UR) 

_Spike %R above control limits, positive results estimated 0), non-detects acceptable 

Comments=-----------------------------------

7. Laboratory Control or Blank Spike Samples (check all that apply): 

_LCS analyzed at frequency specified in Laboratory QAP, if no spike analyzed qualify J /UJ. 

_LCS /Blank spike recoveries within control limits specified in Laboratory QAP 

-1 LCS result - True result > 1.645 x (LCS error ++ True error), qualify J /UJ 

_%R below control limits but >30%, qualify results estimated O,UJ) 

_%R <30%, qualify results unusable (R,UR) 

_%R above control limits, qualify positive results estimated, non-detects acceptable 

Comments=-----------------------------------

8. Chemical Recovery (check all that apply): 

_Chemical recovery determined for all samples analyzed by applicable methods, if no qualify J /UJ 

_Recoveries within control limits specified in Laboratory QAP 

_%R below control limits but > 10, qualify results estimated 0) 

._%R above limits, positive results estimated 0), non-detects acceptable 

_%R <10%, qualify results unusable (R,UR) 
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Comments=-------------------------------------------------------------------------

9. Tracer Recovery (check all that apply): 

___ Tracer recovery determined for all samples analyzed by applicable methods, if no qualify J /UJ 

_Recoveries within control limits specified in Laboratory QAP 

_%R below control limits but >5, qualify results estimated 0) 

___ %R above limits, positive results estimated 0), non-detects acceptable 

_%R <5%, qualify results unusable (R,UR) 

Comments=-------------------------------------------------------------------------

10. Sample/MDA/ll.D/Error Result Verification (check all that apply): 

_All sample results supported in raw data 

_If sample result < MDA, qualify U 

_If sample result < 1.645 x 1 sigma error, qualify U 

___ All MDA (or ll.D) results supported in raw data 

_All errors supported in raw data 

___ MDAs meet RDL expectations 

Note: There are no qualification requirements for MDAs above the RDL, however, list the sample ID 
isotopes not meeting RDL expectations below. 

Comments=-------------------------------------------------------------------------

11. Other QC (list) 
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Comments=-------------------------------------

12. Field Duplicates (check all that apply): 

__ Field duplicates collected/ analyzed with SDG (attach direct comparison of results/ error/MDAs and RPDs) 

Comments=-------------------------------------

13. Overall Assessment 

Comments=-------------------------------------
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INTRODUCTION 
Drilling is a common activity associated with all phases of environmental investigations. A variety of 

drilling methods can be used to collect site data during investigations and studies, as well as to install 

vapor extraction or water wells associated with remedial actions, treatability studies, or pilot studies. 

Field investigations usually require invasive activities to gather information for site evaluation. The 

investigation may require a borehole to facilitate the collection and subsequent analysis of soil and/ or 

groundwater samples. The borehole is often converted into a well for evaluating vapor or 

groundwater conditions over a longer period of time. In addition to the collection of samples for 

analyses, other data such as sediment or rock classification, the presence of contamination, 

geophysical, geotechnical, or physical parameters of the sediment or rock, and the occurrence of 

groundwater can be obtained from boreholes. 

For determining the most appropriate drilling method for investigations or studies, primary 

consideration must be given to obtaining information that is representative of existing conditions and 

that will enable the collection of samples that are valid for chemical analysis. The samples must not be 

contaminated or adversely affected by the drilling method. 

Drilling associated with remedial actions, pilot studies, or treatability studies may include the 

installation of vapor or water extraction and/ or injection wells. In selecting the most appropriate 

drilling method for these projects, primary consideration must be given to completion of a well that 

will perform as designed. 

This SOP provides a description of the principles of operation and the applicability and 

implementability of standard drilling methods used during field investigations. The purpose of this 

document is to aid in the selection of drilling methods that are appropriate for site-specific conditions. 

It is intended to be used by the Project Manager (PM), Project Engineer (PE), Field Team Leader 

(FIL), and site hydrogeologist to develop an understanding of each method sufficient to permit work 

planning, scheduling, subcontracting, and resource planning. 

This document focuses on methods and equipment that are readily available and typically applied. It is 

not intended to provide a comprehensive discussion of drilling methods. Two general drilling 

methods are discussed: (1) methods that do not use circulating fluids, and (2) methods requiring the 

circulation of drilling fluids to transport cuttings to the surface. More specific drilling methods or 
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techniques can be researched as necessary by contacting a drilling subcontractor and learning about 

the specific methodology that may be most beneficial to implement. 

Bailer 

Cone Penetrometer 

Cuttings 

Drilling Fluids or Muds 

Dual-Purpose Well 

Flight 

Heaving Formation 

Kelly Bar 

DEFINITIONS 
A cylindrical tool designed to remove material, both solid and liquid, 
from a well or borehole. A valve, which can be a ball or flap, at the 
bottom of the bailer retains the material in the bailer. Four types of 
bailers are ball-valve, flat-valve, dart-valve, and the sand pump with 
rod plunger. 

An instrument used to determine and evaluate subsurface 
conditions by measuring the ratio of cone tip resistance to sleeve 
friction, and then comparing that ratio to a standardized set of 
ratios. The cone penetrometer can be fitted with other instruments 
that are able to determine pore pressure (the presence of 
groundwater), to detect contamination and identify the 
contaminant, and to determine other physical parameters of the 
sediment. The cone penetrometer consists of a conical point 
attached to a drive rod of smaller diameter. Penetration of the cone 
into the formation forces the soil aside, creating a complex shear 
failure. The cone penetrometer is very sensitive to small differences 
in soil consistency. 

As a borehole is drilled, the subsurface material displaced by drilling 
and brought to the surface. 

A water-based or air-based fluid used in the well drilling operation 
to remove cuttings from the borehole, to clean and cool the bit, to 
reduce friction between the drill string and the sides of the 
borehole, to stabilize borehole walls, and to seal the borehole. 

A well that can be used as both a monitoring and extraction or 
injection well. 

A individual auger section, usually 5 feet in length. 

Unconsolidated saturated substrate encountered during drilling 
where the hydrostatic pressure of the formation is greater than the 
borehole pressure causing the sands to move up into the borehole, 
and frequently causing drilling or well installation complications. 
Clean water or drilling muds may need to be introduced into the 
borehole to minimize or eliminate the potential for heaving. 

A hollow steel bar or pipe that is the main section of drill string to 
which the power is directly transmitted from the rotary table to 
rotate the drill pipe and bit. The cross section of the kelly is either 
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Pitch 

Rotary Table 

Split-Spoon Sampler 

Thin-Walled Sampler 

square, hexagonal, or grooved. The kelly works up and down 
through drive bushings in the rotary table. 

The distance along the axis of an auger flight that it takes for the 
helix to make one complete 360-degree turn. 

A mechanical or hydraulic assembly that transmits rotational torque 
to the kelly, which is connected to the drill pipe and the bit. The 
rotary table has a hole in the center through which the kelly passes. 

A thick-walled, typically 18-inch long steel tube split lengthwise and 
used to collect soil samples. The sampler is commonly lined with 
brass or stainless steel sample sleeves and is driven or pushed 
downhole by the drill rig to collect samples. 

A sampling devise used to obtain undisturbed soil samples made 
from thin-wall tubing. The sampler is also known as a Shelby tube. 
The thin-wall sampler minimizes the most serious sources of 
disturbance: displacement and friction. 

RESPONSIBILITIES 
The Project Manager selects site-specific drilling methods, with input from the Field Team Leader 

and Site Hydrogeologist, and oversees and/ or prepares drilling subcontracts. 

The Site Hydrogeologist selects site-specific drilling options and assists in the preparation of 

technical provisions of drilling subcontracts. 

The Field Team Leader implements selected drilling program and assists in the selection of drilling 

methods and preparation of subcontracts. 

DRILLING METHODS 
Drilling methods can be separated into two general types: techniques that use circulating fluids and 

techniques that do not use circulating fluids. The following section discusses the drilling methods that 

fall into these two general categories. 
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II 

METHODS WITHOUT CIRCULATING FLUIDS 

Au gering 

Auger drilling is accomplished by rotating a pipe or rod that has a cutting bit. The common auger 

drilling methods discussed in this section are hand, continuous-flight, hollow-stem, and bucket. 

Hand Auger 
A hand auger typically cuts a hole 2 to 9 inches in diameter and, depending on the geologic materials, 

may be advanced to about 15 or 20 feet. Generally, the borehole cannot be advanced below the water 

table because the hole collapses. Soil samples for chemical or geotechnical analyses should not be 

collected directly from a hand auger because the samples are disturbed and cross contamination may 

occur. Samples for chemical or geotechnical analyses should be taken with a sampling tool such as a 

drive sampler driven at the desired depth. Samples for lithologic logging purposes may be taken 

directly from the auger. 

Applications 

Shallow soil investigations 

Requires minimal access 

• Soil samples 

• Water-bearing zone identification 

Limitations 

• Limited to shallow depths 

• Unable to penetrate dense or rocky soil 

• Borehole stability difficult to maintain 

Labor intensive 

Continuous-Flight Augers 
Continuous-flight augers consist of a plugged tubular steel center shaft around which a continuous 

steel strip in the form of a helix is welded. An individual auger is known as a "flight" and is generally 5 

feet long. Auger drill heads are generally designed to cut a hole 10 percent greater in diameter than the 

actual diameter of the auger they serve. In addition to diameter, augers are specified by the pitch of 

the auger and the shape and dimension of the connections. 

• 

• 

• 

• 

• 

• 

Applications 

Shallow soils investigations 

Soil samples 

Vadose zone monitoring wells 

Groundwater monitoring wells in saturated, 
stable soils 

Identification of depth to bedrock 

Fast and mobile 

• 

• 

• 

• 

Limitations 

Soil sampling difficult and limited to areas of 
stable soils 

Difficult to build monitoring wells in 
unstable soils 

Depth capability decreases as diameter of 
auger increases 

Monitoring well diameter limited by auger 
diameter 
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Hollow-Stem Augers 
Hollow-stem augers are commonly used in unconsolidated materials to depths of about 150 feet. An 

advantage of this method is that undisturbed soil samples can be collected and the augers act as a 

temporary outer casing when installing a monitoring well. 

Hollow-stem augers are generally made of two pieces: an annular outer head attached to the bottom 

of the lead auger and an inner pilot or center bit mounted in a plug which is removable from the 

center of the auger to the surface. The removable inner plug is the primary advantage of this drilling 

method. Withdrawing the plug while leaving the auger in place provides an open, cased hole into 

which samplers, down-hole drive hammers, instruments, casing, wire, pipe, or numerous other items 

can be inserted. Replacing the center bit and plug allows for continuation of the borehole. 

Hollow-stem augers are specified by the inside diameter of the hollow stem, not by the hole size it 

drills. Hollow-stem augers are available with inside diameters of 2.5, 3.25, 3.375, 4.0, 4.25, 6.25, 6.625, 

8.25, and 10.25 inches. The most commonly used sizes are 3.25 inches and 4.25 inches for 2-inch 

monitoring wells and 6.625 inches for 4-inch monitoring wells. The larger diameter augers, 8.25 and 

10.25 inches, are not generally used for monitoring well installation, although they have been utilized 

for the installation of dual-purpose wells. 

The rotation of the augers causes the cuttings to move upward and be "smeared" along the borehole 

walls. This smearing may effectively seal off the upper zones, thereby reducing the possibility of cross 

contamination of the upper zones to the deeper zones, but increases the possibility of deep to shallow 

contamination. However, this is not a method that is used for the purpose of sealing a borehole. 

Drilling speed with hollow-stem augers is dependent upon the types of materials encountered. Heavy 

formations such as "fat" clays should be drilled at 30 to 50 revolutions per minute (rpm). Good clean 

sand that will stand open can be successfully augered at 75 rpm. 

Annlications 

• Most frequently used method 

• All types of soils investigations 

• Permits good soil sampling with split-spoon 
or thin-wall samplers 

• Monitoring well installation in all 

• 

• 

• 

limitations 

Difficulty in preserving sample integrity in heaving 
formations 

Formation invasion by water or drilling mud if used 
to control heaving 

Possible cross contamination of aquifers where 
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unconsolidated formations 

• Can serve as temporary casing 

• Can be used in stable formations to set 
surface casing 

Bucket Auger 

• 

annular space not positively controlled by water or 
drilling mud or surface casing 

Limited diameter of augers limits casing size 

• Smearing of clays may seal off aquifer to be 
monitored 

Bucket augers have depth capacity of 30 to 75 feet and are used for large diameter holes (16 to 48 

inches). Most bucket augers are "gravity fed" and are used for vertical holes. They are not normally 

used to drill monitoring wells or for soil sampling but may be used to drill production and recovery 

wells. They may also be used to set conductor or surface casings for production wells. 

Generally, the auger bucket advances into the formation by combination of dead weight and the tooth 

cutting angle. The auger cuts into the formation about 1 to 2 feet at a time, filling the auger bucket. 

The bucket is attached to the lower end of a kelly bar that passes through and is rotated by a large ring 

gear that serves as a rotary table. The kelly is square in cross section and consists of two or more 

lengths of square tubing, one length telescoped inside the other. When the bucket is withdrawn from 

the hole by means of a wire-line hoist cable, it is swung to the side of the hole and the spoil is dumped 

out through the bottom by means of a hinge and b.tch device on the bucket bottom. 

Applications Limitations 

• Drilling of large diameter boreholes to a • Difficult to advance the borehole below the 
maximum depth of 75 feet water table 

• Drilling in unconsolidated formations 

Percussion Drilling 

• Consolidated formations and cobbles are 
difficult to drill 

• Loose sand formations may slough during 
drilling 

• Undisturbed soil sampling difficult to achieve 

The basic method of advance in percussion drilling is hammering, striking, or beating on the 

sediments or formation. Common percussion methods that do not use circulating fluids are cable

tool, driven boreholes, and rotosonic drilling. 
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Cable-Tool Drilling 
Cable-tool operates by alternately raising and dropping a bit, hammer, or other heavy tool. In 

consolidated formations, the drill bit breaks or crushes the formation. In unconsolidated formations, 

the drill bit primarily loosens when drilling. In both instances, the reciprocating action of the tools 

mixes the crushed or loosened particles with water to form a slurry or sludge at the bottom of the 

borehole. If little or no water exists in the penetrated formation, water is added to form the slurry. 

Slurry accumulation increases as drilling proceeds and eventually it reduces the impact of the tools. 

When the drop of the string of tools is hindered by the thickened slurry, the slurry is removed by a 

bailer. Water is then added, if needed, and drilling resumes. 

Most boreholes drilled in unconsolidated formations are drilled "open hole," that is, no casing is used 

during part or all of the drilling operation. Drilling in unconsolidated formations differs from hard

rock drilling as pipe or well casing must follow the drill bit closely as the well is deepened to prevent 

caving and to keep the borehole open. 

Using the cable-tool drilling technique in monitoring work is limited because the method is slow. 

Drilling rates of 20 to 100 feet per day are typical with the average being approximately 50 feet per 

day. Holes much smaller than 6 inches are impractical because of the need for a relatively large, heavy 

bit. The method does not use drilling muds but does allow sampling of groundwater with a drive and 

bail technique as the hole is advanced in high-yielding formations. 

• 

• 

• 

• 

• 

Applications 

Drilling in all types of geologic formations 

Almost any depth and diameter range 

Ease of monitoring well installation 

Ease and practicality of well development 

Excellent samples of geologic materials 

Driving 

• 

• 

• 

Limitations 

Drilling relatively slow 

Heaving of unconsolidated materials must be 
controlled 

Equipment availability more common in central, 
north central and northeast sections of the 
United States 

A borehole can be constructed by driving a solid probe or plugged pipe into the ground. The 

information obtained by this technique can be either minimal or extensive. 

Driven wells, commonly referred to as wellpoints, are driven into the ground by hand or with heavy 

drive heads mounted on a tripod, drill rig derrick, or similar hoisting device. Wellpoints consist of a 

wellpoint (screen) that is attached to the bottom of a casing. Wellpoint and casing diameters generally 
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range from 1.25 to 2 inches. Depths of 30 feet can be achieved by hand in sands or sands and gravels 

with thin clay seams. Depths of 50 feet or more can be achieved in loose soils with hammers weighing 

up to 1,000 pounds. 

Driving through dense silts and clays and/ or bouldery silts and clays is often extremely difficult or 

impossible. The well point may not be structurally strong enough and may be damaged or destroyed 

by driving through dense soils. Additionally, the screen may become plugged when driving through 

silts and clays and may be very difficult to reopen during development. Soil samples cannot be 

collected during this process; however, crude stratigraphic information may be obtained by recording 

the number of blows per foot of penetration. Driven wells or well points are usually installed for the 

collection of groundwater samples and the determination of static water levels to establish the 

regional groundwater gradient. 

A large track-mounted backhoe (CAT 245) has been used to install extraction wells in a landfill to the 

30-foot depth. The bucket of the backhoe is used to push a 6-inch diameter drive pipe with a plugged 

bottom. When the drive pipe reaches the fmal depth for the well, the plug at the bottom of the drive 

pipe is removed and the well screen and casing materials are placed inside the drive pipe. A large 50-

ton crane then pulls the drive pipe, leaving the well materials in the borehole. This technique is highly 

dependent upon the geologic formation and required depth. The drive pipe pushes the formation 

aside. This can cause a compaction of the formation, which could impact the performance of the welL 

Considerably more information can be obtained by driving a penetrometer or a Dutch Cone. 

Penetration of the soil with a cone forces the soil aside, creating a complex shear failure. The degree 

of resistance yields the geologic logs of the borehole. Penetrometers can also obtain groundwater 

samples and possibly soil samples. The borehole that the penetrometer makes is usually abandoned; 

however, occasionally a small-diameter piezometer can be constructed within the borehole. For more 

information on cone penetrometer testing, see the Standard Operating Procedures on CPT. 

• 

• 

Annlications 

Drilling of a borehole when soil samples are not 
needed 

Installation of a shallow well point when there 
are site access and work place limitations 

• 

• 

• 

Limitations 

Geologic formations must be conducive for 
driven wells 

Driven wells should be limited to shallow wells 

Formation compaction usually occurs that can 
affect well production 
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Rotasonic Drilling 

Rotasonic drilling, also known as resonance drilling, is a percussion drilling technique that uses a high-

frequency drive hammer. The frequency of the drive hammer varies from 150 to 250 hits per minute. 

The drive pipe is either closed bottom or fitted with a soil sampling tube. If the bottom of the drive 

pipe is closed, the borehole is made without the removal of any formation. Instead, the formation is 

literally pushed to the side and out of the way of the drive pipe, which acts as well casing as the boring 

proceeds. The high frequency of the hammer tends to liquefy the formation in the vicinity of the bit, 

thus reducing the degree of difficulty of pushing pipe into the formation. 

A soil sampling device, such as a split-spoon sampler or a core barrel, can be placed inside the drive 

pipe in lieu of the end plug. The sampler is removed at 5- or 10-foot intervals and replaced with an 

empty sampler. This procedure yields a continuous soil sample and produces minimal waste as only 

the formation within the sampler is brought to the surface. A monitoring well can be installed in the 

borehole by removing the sampler and setting the well screen and casing inside the drive pipe. The 

drive pipe is then withdrawn. This drilling technique again pushes the formation aside to create the 

borehole. Certain formation compaction can occur which could impact the performance of a well. 

Additionally, the rate of penetration of the drive pipe is very high, producing considerable heat at the 

bit on the drive pipe and within the sampler. The heat in the sampler may have a detrimental effect .on 

soil samples for chemical analysis. 

• 

• 

Applications 

Rapid drilling technique especially in difficult 
drilling formations 

Use when drilling in contaminated areas and 
disposal costs for wastes are high 

Can obtain continuous core 

METHODS WITH CIRCULATING FLUIDS 

• 

• 

• 

Limitations 

Very limited equipment availability 

Heat generated with drive pipe can compromise 
soil samples 
Formation compaction usually occurs that can 
affect well production 

Many drilling techniques uses a circulating fluid, such as water or drilling mud, gas such as air, or a 

combination of air, water, and a surfactant to create foam. Circulation fluids flow from the surface 

either through the drill pipe, out through the bit, and up the annulus between the borehole wall and 

the drill pipe (direct rotary) or down the borehole annulus, into the bit, and up the drill pipe (reverse 

rotary). Generally the up-hole velocity needed to transport cuttings to the surface is between 100 to 

150 feet per minute for plain water with no additives, 80 to 120 feet per minute for high-grade 

bentonite drill muds, 50 to 1,000 feet per minute for foam drilling, and up to 3,000 feet per minute for 

Page 10 



air with no additives. Additives decrease the required minimum velocity. Excessive velocities can 

cause erosion of the borehole wall. 

The use of circulating fluids may involve the addition of chemicals to the borehole. Drilling mud 

utilizes bentonite clay and possibly polymers. Additives to air drilling may include surfactants 

(detergents) and water mist to generate foam. Compressed air may also contain various amounts of 

hydrocarbon lubricants. Therefore, attention should be given to the circulating fluids and any possible 

additives that are used when using drilling methods utilizing circulation fluids. 

Rotary Drilling Methods 
Rotary drilling methods requires the rotation of the drill pipe and the drill bit to advance the borehole. 

The common drilling methods that use circulating fluids to remove the drill cuttings from the 

borehole are presented in the following sections. 

Conventional Mud Rotary Drilling 
In conventional mud rotary drilling, the circulating fluid is pumped from the surface through the 

rotating drill pipe and bit to flush cuttings to the surface. At the surface the fluid is directed into a 

circulation pit or tank where the cuttings settle out. The circulating fluid is then picked up with the 

mud pump and again directed downhole. Bentonite is usually added to water to make the drilling mud 

or fluid. The functions of the drilling fluid are to: 

• Lift the cuttings from the bottom of the borehole and carry them to a settling pit 
• Support and stabilize the borehole wall to prevent caving 

• Seal the borehole wall to reduce fluid loss 

• Cool and clean the drill bit 

• Allow the cuttings to drop out in the settling pit 

• Lubricate the bit, cone bearings, mud pump, and drill pipe 

For effective rotary drilling, the down force on the bit should be great enough to cause continuous 

penetration of the boring. The pounds per inch of bit weight depends upon the configuration of the 

bit and the formation being penetrated. Rotary speeds are generally in the range of 60 to 200 RPM. 

• 

Applications 

Rapid drilling of clay, silt and reasonably 
compacted sand 

• 

Limitations 

Difficult to remove drilling mud and wall cake 
from borehole wall during development 
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• Allows split-spoon and thin-walled samples tn 

unconsolidated materials 

• Allows core sampling in consolidated rock • 

• 

• 

• 

• 

Drilling rigs widely available 

Abundant and flexible range of tool sizes and 
depth capabilities 

Very sophisticated drilling and mud programs 
available 

Geophysical borehole logs 

Air Rotaty Drilling 

• 

• 

• 

Bentonite and other drilling additives may 
influence quality of groundwater samples 

Circulated samples poor for monitoring well 
screen selection 

Split-spoon and thin-wall samplers are expensive 
and of questionable cost effectiveness at depths 
greater than 150 feet 

Wireline coring techniques for sampling both 
unconsolidated and consolidated formations 
often not available locally 

Difficult to identify aquifers 

Drilling fluid invasion of permeable zones may 
comprormse validity of subsequent monitoring 
well samples 

In air rotary drilling, the circulation fluid is compressed air or a mixture of compressed air, a 

surfactant, and water mist, which creates a foam. As in conventional mud rotary, the drilling fluid is 

forced through the rotating drill pipe and bit to flush cuttings to the surface. At the surface the fluid is 

directed into a pit or storage container. The up-hole velocity of the air and cuttings should be 

·approximately 3,000 feet per minute. This drilling method is primarily used in consolidated formations 

due to the fact that the rapidly rising cuttings would cause considerable erosion of the borehole wall in 

unconsolidated formations. With the air rotary drilling method, the circulating fluid is not reused 

again. The following are functions of the drilling fluid: 

• Lifting the cuttings from the bottom of the borehole and carrying them to the surface 

• Cooling and cleaning the drill bit 

• Lubricating the bit, cone bearings, mud pump, and drill pipe 

Rotary speeds are generally in the range of 75 to 200 rpm. If the hardness of the formation increases 

to the point that roller-cone rock bits cannot successfully penetrate the formation, then a down-hole 

air hammer is used to penetrate the formation. The rotating speed using the down-hole air hammer is 

in the range of 15 to 30 rpms. 

• 

Applications 

Rapid drilling of semi-consolidated and • 
consolidated rock 

Limitations 

Surface casing frequently required to protect 
top of hole 
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• 

• 

• 

• 

Good quality/reliable formation samples • 

Equipment generally available 

Allows easy and quick identification of 
lithologic changes 

Allows identification of most water bearing 
zones 

Allows estimation of yields in strong water-

• 

• 

• 

producing zones with short "down time" • 

Air Rotary Casing Hanuner (Drill and Drive) 

Drilling restricted to semi-consolidated and 
consolidated formations 

Samples reliable but occur as small particles 
that are difficult to interpret 

Drying effect of air may mask lower yield 
water producing zones 

Air stream requires contaminant filtration 

Air may modify chemical or biological 
conditions. Recovery time uncertain 

This method combines percussion and air rotary drilling methods to drill in unconsolidated 

formations. The borehole is drilled with the air rotary drilling method .. Casing or drive pipe follows 

closely behind the rotary bit to prevent the erosion of the borehole wall. The casing is driven similar 

to a pile driver except for a hole through its axis through which a drill pipe is inserted and rotated. 

The drill bit is usually extended approximately 1-foot below the bottom of the drive pipe that acts as 

temporary casing. 

• 

• 

• 

• 

• 

Applications 

Rapid drilling of unconsolidated sands, silts, and 
clays 

Drilling in alluvial materials (including boulder 
formations) 

Casing supports borehole thereby maintaining 
borehole integrity and minimizing inter-aquifer 
cross contamination 

Eliminates circulation problems common with 
direct mud rotary method 

Good formation samples 

Minimal formation damage as casing pulled back 

Center Stem Recovery Rotary Drilling (Reverse Circulation) 

• 

• 

• 

Limitations 

Thin, low pressure water bearing zones easily 
overlooked if drilling not stopped at 
appropriate places to observe whether or not 
water levels are recovering 

Samples pulverized as in all rotary drilling 

Air may modify chemical or biological 
conditions 

Difficult to obtain soil samples for chemical 
analysis 

In reverse circulation drilling, the circulating fluid (water) flows from the surface down the borehole 

annulus outside the drill pipe, into the drill bit, and up the inside of the drill pipe to ground surface. 

The fluid carries the cuttings to the surface and discharges them into a settling pit or tank. Reverse 

circulation is especially advantageous in very large boreholes and also in those cases where the erosive 

velocity of conventional rotary circulation would be detrimental to the borehole wall. Drilling is 

accomplished typically with water without additives. A large and dependable water supply is required 
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to keep the borehole full of drilling fluid to maintain sufficient hydrostatic head on the borehole walls 

to prevent sloughing. Reverse circulation has few applications in monitoring work except when nested 

wells are desired. Production wells with 18- to 24-inch-diameter casing are typically drilled by the 

reverse circulation drilling method. Typical borehole diameters range from 15 to 36 inches; however, 

60-inch-diameter boreholes are not uncommon. 

Applications 

Large capacity production wells 

• Nested wells 

Normally does not use drilling muds (little if any mud cake is 
formed on the wall of the borehole) 

Drills best in unconsolidated sands, silts, and clays 

Dual-Tube Rotary 

Limitations 

• Requires large and dependable source 
of water during drilling and well 
installation 

Cobbles and bedrock are difficult to 
drill 

Dual-tube rotary is an exploratory drilling technique utilizing two concentric drill pipes. Both drill 

pipes are rotated during drilling. The outside of the outer drill pipe is typically 4.5 inches in diameter. 

The diameter of the borehole is approximately 5 inches. Compressed air is forced between the two 

drill pipes and is directed to the center pipe at the bit. The cuttings are carried to the surface by the 

returning air at a velocity of approximately 3,000 feet per minute. This is an excellent drilling method 

to identify lithology and the locations of aquifers in deep boreholes. It is very difficult to obtain 

undisturbed soil samples for chemical or geotechnical analyses; however, groundwater samples can be 

obtained as aquifers are encountered. Geophysical logs can be obtained if the borehole is filled with 

drilling mud as the drill pipe is removed. Monitoring wells are typically not installed in dual-tube 

rotary boreholes unless the borehole is reamed out by the mud rotary method. Depths of 1,000 feet 

are not uncommon for this drilling method and typically, the more consolidated the formation, the 

better the drilling, as unconsolidated formations cause more drag or friction on the outside of the 

rotating drill pipe. 

• 

• 

• 

Applications 

Used mostly for exploratory boreholes 

Rapid extraction of drill cuttings from the borehole 
Drill cuttings are representative of formation 

Very rapid penetration rate in all formations 

Can collect groundwater samples as aquifers are 
encountered 

• 

• 

• 

Limitations 

Equipment availability 

Cannot obtain undisturbed soil 
samples for chemical analysis 

Borehole size is limited (5 inches) 
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Dual-Tube Percussion Drilling 
Dual-tube percussion drilling is very similar to dual-tube rotary with the exception that the two drive 

pipes do not rotate during drilling. The two concentric drive pipes are driven into the ground with a 

hammer. The hammer is similar to units on pile drivers. The typical outside diameter of the outer 

drive pipe is 9 to 12 inches. The typical inside diameter of the inner pipe, where well materials would 

be inserted, is 6 to 8 inches. This drilling system is also a center stem recovery system. This drilling 

technique has been developed and is used primarily in hazardous waste investigations. This method is 

rapid and effective to depths of about 250 feet. 

The outer pipe effectively seals off the formation while drilling, reducing the chance of cross 

contamination. Air is pumped between the annulus of the two pipes to the bit where it is deflected 

upward into the center pipe. Cuttings are transported to the surface through the center pipe. 

In general, three systems are available: 7-inch OD/4.25-inch ID, 9-inch OD/6-inch ID, and 12-inch 

OD/8-inch ID. A 2-inch-diameter monitoring well can be constructed in the 7-inch system, a 4-inch

diameter monitoring well can be constructed in the 9-inch system, and a 5- or 6-inch-diameter 

monitoring well can be constructed in the 12-inch system. 

• 

• 

• 

• 

• 

Applications 

Very rapid drilling through both unconsolidated and • 
consolidated formations 

Allows continuous sampling for lithologic logging in all 
types of formations 

Very good representative samples can be obtained with 
minimal risk of contamination of sample and/ or water 
bearing zone 

In stable formations, wells with diameters as large as 6 
inches can be installed in open hole completions 

Soil samples can be easily obtained for chemical analysis 

• 

• 

• 

Suction Drilling 

Limitations 

Limited borehole size that limits 
diameter of monitoring wells 

In unstable formations wells are limited 
to approximately 4 inches 

Equipment availability more common in 
the southwest 

Air may modify chemical or biological 
conditions; recovery time is uncertain 

Suction drilling has been used to drill into consolidated formations that yield little if any groundwater. 

This is an experimental drilling method that has been used by the USGS to drill in basalts in Idaho. 

The drilling technique is very similar to the reverse circulation drilling technique discussed in Section 

4.2.1.4 with the exception that air is circulating, not water. To drill the borehole, a drill rig rotates a 

modified air rotary bit at the end of the drill pipe. The cuttings are removed by the suction from a 

high-pressure, high-volume air and steam ejector/ eductor siphon system. The suction is directed to 
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the interior of the drill pipe. All formation cuttings, including formation fluids, are brought to the 

surface via the interior of the drill pipe. 

To drill a 10-inch-diameter borehole, two 600 cfm/250 psi air compressors are connected parallel to 

the ejector/eductor siphon device. The suction from the siphon device is directed to the 2-3/8-inch

diameter drill pipe. A 1.5-horsepower blower fan is used to direct air down the borehole. 

• 

Applications 

Allows continuous sampling for lithologic 
logging 

Very good representative samples can be 
obtained 

Drilling is not impeded in fracrured formations 
that typically cause lost circulation problems 

• 

• 

Limitations 

Formations must be very consolidated to prevent 
the borehole wall from sloughing during drilling 

Cuttings are very abrasive to the drill pipe and 
discharge lines 

Difficult to maintain an adequate vacuum as air 
leaks form easily at threaded joints of the drill 
pipe 

Groundwater could prevent the advancement of 
the borehole 

The drilling contractor had numerous mechanical problems advancing the borehole to the 180-foot 

depth. Vacuum leaks caused a loss in suction and a plugging of the drill pipe. The drill pipe twisted off 

numerous times and the abrasive cuttings wore holes in hoses and pipes. This drilling method has 

some unique advantages; however, until the mechanical problems are solved, this technique will not 

be available for use. 

CONSIDERATIONS FOR SELECTION OF DRILLING METHODS 
Each project or drilling site has its own considerations for the selection of a particular drilling method. 

Prior to selecting a drilling method, several factors must be considered. The major factors that this 

section will address include the objective of the drilling program, site conditions, wastes generated, 

and client preferences. Other factors would include drilling costs, availability of trained crews and 

appropriate equipment, and project schedule requirements. Recognize that it may be very difficult to 

fulfill all of the sampling/ drilling objectives with a single drilling method. The drilling method selected 

may compromise some of the objectives of the drilling program. 

DRILLING OBJECTIVES 
The primary considerations in selecting any drilling method is to ensure the selected method is 

capable of meeting the objective(s) of the drilling/sampling program. It is common to have more than 
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one objective for the drilling/ sampling program and it may be difficult to satisfy all the program 

objectives. 

If sample collection (soil or groundwater) is the objective, the selected method must be capable of 

collecting, in an appropriate and approved manner, the necessary samples. Additionally, the 

contaminants of concern may have an influence on the drilling and sampling method. 

If the objective of the drilling program is to install vapor or groundwater extraction wells, the selected 

method must be suitable for the installation of the designed well. It is important to not only consider 

the physical limitations of a particular drilling technique (i.e., depth and diameter), but examine the 

consequences of the drilling method with the drilling objective (i.e., smearing of the borehole walls 

rendering wells ineffective or inefficient). 

If one of the objectives of the drilling program is to identify the different water-bearing zones, the 

drilling method must be able to accomplish this task. 

SITE CONDITIONS 
Site conditions can limit the drilling q1ethods available for a particular program. Site conditions to be 

considered include both subsurface and surface conditions. 

Subsurface Conditions 
The subsurface stratigraphy of a site is a fundamental consideration when selecting a particular drilling 

method. The drilling equipment selected must be capable of effectively and economically penetrating 

the strata at the site to meet the project objectives. Particular stratigraphy which may pose problems 

for certain drilling methods include tight clayey soils, swelling clays, flowing sands, caliche, gravels, 

cobbles, lost circulation zones, and bedrock. 

In addition to stratigraphy, the site hydrology must also be considered. If multiple water-bearing 

zones are expected, a conductor casing may be needed to seal off shallow water-bearing zones and 

prevent potential cross contamination. The need for conductor casings can affect the selection of a 

particular drilling method. Wells that deeply penetrate aquifers can also affect the selection of a 

particular drilling method. 

Page 17 



Surface Conditions 

Surface conditions can affect access to the site and the amount of available work space (both 

horizontal and vertical or overhead space). These in turn can affect the selection of a particular 

method or type of drill rig. Limited access and work space may require smaller or remotely powered 
drill rigs. The site terrain is a very important factor in choosing the drilling method as it is very 

expensive and difficult to mobilize large and/ or heavy equipment over rugged terrain. For sites such 
as these, drill rigs (typically hollow-stem auger) are mounted on all-terrain equipment. 

In addition to access and work space, the work environment must also be considered. This includes 
both weather and other site activities. Extremely hot or cold climates may require use of special 
drilling equipment or methods. Sites such as refineries where explosive atmospheres could exist may 
also require very special equipment. All site activities must also be considered as they may impact the 
selection of the drilling method. 

WASTE GENERATION 
Drilling operations typically generate significant volumes of waste that must be handled, stored, and 
eventually disposed. This is of particular concern when drilling into contaminated or hazardous 
materials. The type and volume of wastes generated during drilling differs for different drilling 
methods. The different handling and disposal requirements of drilling wastes can greatly affect project 
costs. The different drilling methods can also require vastly different volumes of groundwater be 

removed to fully develop the well. 

CLIENT PREFERENCES 
Certain clients have valid concerns regarding dust, noise, size, weight, or other nuisances related to 
drilling operations. For example, certain drilling methods require continuous operations until the 

borehole/well is completed, requiring lights for night work. This may not be possible in some 
situations. These site-specific or client-specific preferences must be considered when selecting a 

drilling method. 
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INTRODUCTION 

This Standard Operating Procedure (SOP) provides basic information on operating procedures for 

equipment that is typically used in the field. Field monitoring instruments are used when data quality 

objectives specify Level I and Level II analytical support. Level I analysis provides data for on site, real-time 

measurements, evaluation of existing conditions, refinement of sampling locations, and health and safety 

evaluations. The objective of Level I analysis is to generate data that are generally used in refining sampling 

plans and in estimating the extent of contamination at the site. This type of support also provides real-time 

data for health and safety purposes. The purpose of this SOP is to outline the calibration and operating 

procedures for equipment used for field monitoring. 

DEFINITIONS 
None. 

RESPONSIBILITIES 
The following is a general description of responsibilities related to calibration and operating procedures for 

equipment used for field monitoring. 

The Project Manager is responsible for identifying the appropriate equipment necessary to adequately define 

the parameters. 

The Health and Safety Coordinator will work with the Project Manager in identifying the appropriate 

safety equipment. The Health and Safety Coordinator will also perform audits to observe field personnel 

using the equipment. If the equipment is not being used properly, the Health and Safety Coordinator will 

provide the necessary training and resources. 

The Field Team Leader (FTL) is responsible for including arefresher course on the proper use, calibration, 

and maintenance of all equipment to be used on the project as part of the kick-off meeting. The FfL will 

ensure on a daily basis that all field team members properly use the equipment through the duration of the 

project. When the equipment is owned by MWH and is scheduled for or requires maintenance, these 

functions are conducted by qualified individuals or by sending the equipment to the manufacturer or a repair 

company. Before the instrument is taken into the field, it will be inspected and calibrated by the FTL to 

ensure that it is operating properly. 
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II 

Field Team Members are responsible for renting equipment required for the project. The equipment 

should have proper calibration solutions and certification, if required. The equipment that will be used 

should be shipped to the site and be inspected and calibrated in accordance with the equipment's manual 

prior to use at the site. 

If the equipment is owned by MWH, Field Team Members are to follow the procedure listed below. Prior to 

mobilization, a field team member will be required to check out equipment or supplies requested for the 

project and sign an equipment checklist form stating that all equipment is functioning, can be calibrated, is in 

good condition, all the necessary parts are included in the case, and all supplies requested are present. At that 

time, all equipment will be calibrated, if applicable, and checked for proper use by a field team member and 

the FTL. 

The field team members will be responsible for carefully reviewing instruction manuals for the equipment to 

be used on the project. All field team members will be required to sign a form indicating that they know how 

to properly operate each piece of equipment that will be used on their project. 

This SOP provides a general description of the calibration and operating procedures defined in the 

manufacturer's instruction manual, which accompanies each piece of equipment. This SOP should be used 

as a general reference and the manufacturer's instruction manual should be followed at all times by field team 

members when using the equipment. 

GUIDELINES 

APPLICABILITY 

These procedures apply to all work conducted for MWH clients, by MWH, or under the direction of MWH. 

The information in this SOP may be incorporated into project-specific plans. Deviations or modifications to 

procedures not addressed in the project plans must be handled as a corrective action (QP-3 for Corrective 

Action). 

To protect the equipment, it must be kept in the proper cases, packaged properly, and/or secured during 

transport. If equipment is damaged during transport because it was not properly secured in its case, resulting 

charges will be directly applied to the job. 
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Equipment or supplies at job sites should never be left unsecured where they can be lost or stolen. If 

equipment is lost or stolen while it is checked out to a project, that project will be responsible for replacing 

the equipment. 

Any equipment failures are to be reported immediately to the FfL and returned as soon as possible for 

repairs. This notification ensures that proper charges/ credits are documented and that a replacement is 

delivered to the site. 

All equipment will be decontaminated at the job site prior to returning the equipment. 

MULTI-PARAMETER WATER QUALITY METERS FOR FIELD MEASUREMENTS 
There are numerous multi-parameter meters available. Any meter used to collect field measurements should 

be equipped with probes to measure pH, dissolved oxygen (DO), conductivity, temperature, turbidity, and 

oxidation-reduction potential (REDOX). These measurements should be recorded in the following units: 

• standard pH units 

• DO-milligrams per liter (mg/L) 

• Conductivity-milliSiemans per meter (mS/~) 

• Temperature-degrees centigrade ('C) 

• Turbidity-Nephelometric Turbidity Units (NTUs) 

• REDOX-millivolts (m V) 

A relative accuracy of ±0.1 pH, ±0.2 mg/L, ±3% mS/ m, ±1 °C, ±5% NTU, and ±15 m Vis adequate for the 

type of measurement being performed. 

Calibration 

Always calibrate the instrument according to the manufacturer's instructions, taking into account the 

guidelines provided in this section. The meter must be calibrated before the start of each workday and 

checked periodically throughout the workday. The instrument can be generally calibrated with one solution 

(auto calibration) or can be calibrated by a span calibration, which will give more accurate readings. Consult 

the instruction manual for further details. 
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IiI 

Operation 

The main use of this instrument is in a flow-through cell, which will take a reading as water is being 

continuously pumped through using the low flow or purging methods. The reading can be taken at any time 

while water is moving through the flow-through cell. Be aware that the meter is not waterproof, but the 

probe is waterproof. 

Maintenance 
Clean and decontaminate the instrument at the end of each project. Use a solution of soapy water. Rinse the 

instrument with clean water. Do not clean the instrument while it is disassembled. Rinse the probe several 

times with distilled or deionized water. 

See the manual for instructions on replacing batteries either in the probe or in the LDC readout meter. 

LAMOTTE MODEL 2020 TURBIDITY METER 
The LaMotte Model 2020 portable turbidity meter measures the amount of light scattered at right angles from 

a beam of light passing through the test sample. Turbidity readings are the measure of the interaction of light 

with suspended solid particles in the sample. Test results are read directly in NTUs on the LCD digital 

readout. The accuracy of the LaMotte is ±2% for readings below 100 NTU and ±3% for readings above 100 

NTU. 

Calibration 
The turbidimeter is pre-calibrated in LaMotte laboratories; and a simple standardization is the only step 

required prior to testing. Two standards are supplied with each Model2020 turbidimeter for standardization. 

Always calibrate the instrument according to the manufacturer's instructions taking into account the 

guidelines provided in this section. The meter must be calibrated before the start of each workday and 

checked periodically throughout the workday. Consult the instruction manual for further details. 

Operation 

Rinse the sample tube with the liquid sample and shake the excess liquid out. Fill the sample tube to its neck, 

taking care to pour the sample gently down the side to avoid creating any bubbles. Cap the sample tube. 

While holding the sample tube by the cap only, wipe the outside surface with a clean, lint-free, absorbent wipe 
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until the tube is dry and smudge-free. Insert the sample tube, make sure the arrows line up and close top to 

the chamber, and press button to read the sample. 

WATER LEVEL METERS 

Operation 

Upon receipt of meter, set the switch to "on" position. To check the circuit, submerse the electrode (probe) 

in tap water. This completes the circuit and activates the buzzer. Depress the test button to test the battery 

and circuitry. 

The zero measurement on any meter is at the tip of the inner electrode, visible near the center of the probe. 

Maintenance 

After the depth of water has been recorded, the cable should be carefully rewound onto the reel, the probe 

wiped dry and replaced into the probe holder. Decontaminate the probe, cable, and reel between each use. 

To replace the battery, remove the face plate on the reel by unscrewing the three faceplate screws and 

carefully lifting off to the side to avoid to avoid damaging the wiring. Replace the 9-V battery making sure 

the polarity is correct. Replace the faceplate. 

INTERFACE METER 

Operation 

Turn main switch to the "on" position. Also twist probe to the "on" position. A flashing light on the 

faceplate indicates that the probe is in the "on" position, but the main switch is not "on." A continuous buzz 

indicates that the main switch is "on", but the probe is "off." 

Lower probe slowly until lights and audible tone are on. Raise and lower the probe gently to determine the 

exact upper level of the nonconductive floating product. Note level from marked tape. If no floating 

product exists, one single light will come on. 

Continue to lower the probe until only one light is on. Shake the probe slightly at this point to clear any 

residual product from the conductivity sensor. Raise the probe slowly until both lights and the audible tone 

are on to determine the product/water interface. Read level directly from the tape. 
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Repeat steps 2 and 3 to confirm readings. 

Continue lowering the probe to the bottom of the well to determine if any sinking product is present in the 

well. If both lights and buzzer come on, determine the top of the layer by reading directly from the tape. 

One light indicates a conductive liquid (i.e., water). 

Both lights plus the audible tone indicate a non-conductive liquid (i.e., product). 

Maintenance 

The tape should be wiped and carefully rewound onto the reel after each use. The probe should be cleaned 

with a cleaner, rinsed with a hexane and distilled water mixture, wiped, and returned to the holder. Make sure 

both switches are turned off. 

To replace the battery in the reel, remove the three screws in the faceplate and carefully lift to one side. 

Replace the heavy-duty 9-V alkaline or lithium type battery, noting the proper polarity. Replace the faceplate 

and three screws, being careful to keep all wires within the hub. 

To replace the probe battery, remove the three Phillips screws at the top of the probe. Gently pull the probe 

body apart to expose the battery holder. Remove and replace the 9-V lithium or heavy-duty alkaline battery. 

Ensure correct polarity when replacing the battery. Check the three wire connections between the battery 

holder and the probe body to ensure a tight connection. Push the probe body back together and replace the 

screws. 

PORTABLE PHOTOIONIZATION ANALyzER 
The photoionization analyzer uses an ultraviolet light source to ionize individual molecules that have an 

ionization potential less than or equal to that rated for the ultraviolet light source. Ambient air is drawn into 

the chamber with the aid of a small fan. Gaseous contaminants are ionized as they emerge from the column, 

and the ions are then attracted to an oppositely charged electrode, causing a current, and finally an electric 

signal that is proportional to the number of ions. 

The analyzer has the following limitations: 

• It does not detect methane. 
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• It does not detect a compound if the probe used has a lower energy level than the compound's 
ionization potential. 

• Response may change when gases are mixed. 

• Other voltage sources such as power lines may interfere with the measurements. 

• Readings can be reported only relative to the calibration standard used. 

• Response is affected by high humidity. 

• During cold weather, condensation may form on the UV light source window, resulting in 
erroneous results. 

• Total concentrations are relative to the calibration gas used. Therefore, contaminant 
concentrations cannot be identified. Also, while the instrument scale reads 0 to 2,000 ppm, 
response is linear to the calibration gas. 

• Greater concentrations may be "read" at a higher or lower level than the true value. 

• Wind speeds of greater than 3 miles an hour may affect fan speed and readings, depending on 
the position of the probe relative to wind direction. 

Calibration 
There are two steps to the calibration: fresh air and a span calibration to a standard gas. See the operation 

manual for the specific model being used. Also note that there are two different types of bulbs (9.25 eV and 

11.7eV). 

Calibration events will be documented in a logbook. Documentation will include the date inspected, person 

responsible for calibrating the instrument, the instrument number, calibration results, calibration gas 

information (source, type, concentration). 

Operation 

Unpack the instrument carefully. Unclamp the fasteners on the instrument cover from the main readout 

assembly. Remove the inner lid from the instrument cover by pulling out the two one-quarter turn fasteners. 

Remove the probe, handle, and cable from the instrument cover. Attach the handle and probe extension to 

the probe. 

Maintenance 
Perform routine calibration prior to each use and at the end of each day. 
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Factory calibrate yearly, when malfunctioning, when the span setting exceeds the maximum span setting for 

the probe in use, and after the UV light source has been replaced. 

Clean the main readout assembly after each use. Thoroughly decontaminate the instrument at the completion 

of the project. 

Recharge the battery daily. 

Care should be taken when sampling over solids and liquids so that it is not drawn into the instrument. 

CARBON MONOXIDE, COMBUSTIBLE GAS & OXYGEN INDICATOR 
Ambient air monitoring at hazardous waste sites is a common safety practice. Activity at a site may cause 

disturbances that release hazardous vapors into the ambient air. These releases can be detected by 

commercially available portable air monitoring devices that register real-time data. This data can be used to 

establish the existence of hazards such as oxygen deficient or explosive atmospheres. Personnel protective 

levels may be based on these readings. 

The combustible gas sensor of the Model 360 is designed to measure combustible gas or vapor content in air. 

It will not indicate the combustible gas content in an inert gas background, furnace stack, or in other 

atmospheres with less than 10 percent oxygen. Further, these instruments should not be used where the 

oxygen concentrations exceeds that of fresh air (oxygen enriched atmospheres) because the extra oxygen 

makes any combustible mix easier to ignite and, thus, more dangerous. 

Combustible gases will burn or explode only when the fuel/ air mixtures are within certain proportions. The 

minimum concentration of a particular combustible gas in air that will burn and continue to burn when 

ignited is defined as the lower explosive limit (LEL). The maximum concentration that can be ignited is 

defined as the upper explosive limit (UEL). 

A small pump pulls the atmospheric sample through a filter and pushes it through the flow indicator and the 

manifold blocks in which the toxic gas, combustible gas and oxygen sensors are mounted. The flow is then 

exhausted to the side of the case. The approximate flow rate is 1.5 liters per minute. 

It is important that every work area be evaluated by someone trained in hazard control to make sure that the 

correct instrument is chosen and to determine whether other instruments are necessary to assess the hazard. 
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Evacuate all personnel from the area if the instrument the alarm indicates the possibility of a hazardous 

condition. 

To establish a zero background reading, the explosimeter should be prepared for operation in an area known 

to be free of combustible gases and vapors. A flush of fresh air should be passed through the instrument to 

zero the meter needle. 

Prior to each day's usage, sensitivity must be tested on a known concentration of each of the gases for which 

the instrument is calibrated. The indication must be equal to or higher than the actual concentration. 

Calibration should be checked and adjusted in fresh air at the elevation where the instrument is to be used. 

Refer to the manual for more calibration information. 

Consult the manufacturer's instruction manual for details. 

ALPHA-BETA-GAMMA (PANCAKE) DETECTOR 
Radiation or radioactivity is the property of the nucleus of an atom to spontaneously emit energy in the form 

of high~energy electromagnetic waves or particles. Types of radiation that are of concern are alpha and beta 

particles, and gamma and X-radiation. 

Stable atoms of an element are composed of a dense nucleus containing an equal number of protons and 

neutrons. Surrounding the nucleus are douds or orbits of electrons. The number of electrons in the atom of 

an element equals the number of protons. The number of neutrons in the atom can vary and, if it does, the 

atom is known as an isotope. Most isotopes are radioactive; they are unstable and tend to transform into an 

atom of a different element called a "daughter" by releasing a particle (either alpha or beta) or by emission of 

gamma and X-rays. The type of energy released and the rate of this release (decay rate or half-life) is 

particular to each isotope. An isotope can be identified by determining the type of energy released by 

measuring the decay rate. 

Radiation detectors operate on the principle that radiation causes ionization in the detection media. The ions 

produced are counted electronically, and a relationship is established between the number of ionizing events 

and the quantity of radiation present. 

Consult the manufacturer's instruction manual for details. 
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DRAEGER HAND PUMPS AND DIRECT -READ COLORIMETRIC INDICATOR TUBES 
The colorimetric tube and pump measure the concentrations of specific inorganic or organic vapors and of 

gases that cause a discoloration, which is proportional to the amount of material present. The detector tubes 

are specific for individual compounds, or groups of compounds, and require specific sampling techniques. 

This information is supplied with the tubes; it details the required sample volume, the proper tube 

preparation and insertion into pump, and the applicability and limitations of the individual tube. A known 

volume of air is drawn through a reagent using a pump. The compound reacts with the indicator chemical in 

the tube, producing a stain whose length or color change is proportional to the compound's concentration. 

Some of the limitations are the measured concentration of the same compound may vary among different 

manufacturer's tubes. Many similar chemicals interfere. The tubes provide limited accuracy and results are 

dependent on the operator's judgement. Readings are affected by high humidity. 

Operation 

Do not use an opened tube. 

Complete a pump check at the beginning of each operational day. Check the pump for leaks before and after 

use by placing a tube into the suction inlet of the pump and completely depressing the bellows. The bellows 

should not completely extend in fewer than 30 minutes. 

Refrigerate the tubes prior to use to help maintain the shelf life. Always check the expiration date on the 

tubes prior to use. Break off both tips of the Draeger tube in the break-off eyelet located on the front pump 

plate. 

Tightly insert the tube into the pump head with the arrow pointing toward the pump head. If multiple tubes 

are used (i.e., vinyl chloride), join the tubes with the rubber tube provided, then insert the tube into the pump 

head. 

Fully compress the bellows and allow the bellows to re-extend until the chain is taut. Repeat as often as 

specified in the tube operating instructions. 

Evaluate the tube according to instructions. 
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Maintenance 

Each unit on return from the field should be visually examined for surface dirt, deformities, cracks, and cuts. 

The pump integrity will be checked in the following manner: 

• Block the inlet with an unopened tube. 

• Fully compress; then release the pump bellows. If the bellows do not completely fill (limit 
chain slack) in 30 minutes, the unit is operating properly. If the unit does not pass the leak 
test, proceed as follows: 

• Remove the pump plate. 

• Unscrew the valve with the special wrench provided. 

• Clean the valve in water and dry. 

• Replace the disc if it is sticky, brittle, hard, or cracked. 

• Reassemble and retest. 

• Calibrate the pump volume at least quarterly. 

REFERENCES 
HNU Systems, Inc., 1985. Instruction Manual, Trace Gas Analyzer, HNU Model PI 101, HNU Systems, 

Inc., 160 Charlemont Street, Newton, MA 02161, December 1985. 

LaMotte Company. Operator's Manual, Turbidity Model 2008, LaMotte Company, PO Box 329, 
Chestertown, Maryland, 21620. 

Ludlum Measurement, Inc., 1991. Ludlum Model 14C Geiger Counter, Ludlum Measurements, Inc., 501 
Oak St., P.O. Box 810, Sweetwater, TX 79556, February 1991, SN 81853. 

Mine Safety Appliance Company, 1985. Instruction Manual, MSA Model 360 Carbon Monoxide, 
Combustible Gas & Oxygen Alarm or Model 361 Hydrogen Sulfide, Combustible Gas & Oxygen 
Alarm, Mine Safety Appliances Company, Pittsburgh, Pennsylvania, USA 15230, 1985. 

Solinst, 1990. Solinst Instruction Manual for Solinst # 121 Interface Meter, Solinst Canada Ltd., 2440 
Industrial Street, Burlington, Ontario, L7P 1AS,January 1990. 

Solinst. Solinst Water Level Meter Operating Instructions, Model 101 & 102, Solinst Canada Ltd., 2440 
Industrial Street, Burlington, Ontario, L 7P lAS. 
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STANDARD OPERATING PROCEDURES 

FLOW MEASURING TEMPLATE 



Flow Calculation Sheet 
Monsanto JAN 2003 High Resolution Sampling 

Average (Q) 
Stream name: 

Station number: 
Total width of stream: -feet 

2 

4/25/2003; 1 0:03 AM 

Capture 
Method 

Time (sec) Volume (ml) 
5 2600 
5 2600 
5 2500 

5 
5 
5 

3000 
2600 
2900 

Umin 
31.2 
31.2 
30.0 

36.0 
31.2 
34.8 

CFS 
0.018 
0.018 
0.018 

0.021 
0.018 
0.020 

Average 0.020 
0.018 
0.019 

Average CFS 0.019 

0.018 

0.020 
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1.0 INTRODUCTION 

This guideline is a general reference for the proper equipment and techniques for 
groundwater sampling. The purpose of these procedures is to enable the user to collect 
representative and defensible groundwater samples and to facilitate planning of the field 
sampling effort. These techniques should be followed whenever applicable, although 
site-specific conditions or project-specific plans may require adjustments in methodology. 

To be valid, a groundwater sample must be representative of the particular zone of the 
water being sampled. The physical, chemical, and bacteriological integrity of the sample 
must be maintained from the time of collection to the time of analysis in order to 
minimize changes in water quality parameters. Acceptable equipment for withdrawing 
samples from completed wells include bailers and various types of pumps. The primary 
considerations in obtaining a representative sample of the groundwater are to avoid 
collecting stagnant (standing) water in the well, to avoid physically or chemically altering 
the water due to improper sampling techniques, sample handling, or transport, and to 
document that proper sampling procedures have been followed. 

This guideline describes suggested well evacuation methods, sample collection and 
handling, field measurement, decontamination, and documentation procedures. Examples 
of sampling and chain-of -custody (COC) forms are attached. 

2.0 DEFINITIONS 

Annular Space: The space between casing or well screen and the wall of the drilled hole, 
or between drill pipe and casing, or between two separate strings of casing. Also called 
annulus. 

Aquifer: A geologic formation, group of formations, or part of a formation that is capable 
of yielding a significant amount of water to a well or spring. 

Bailer: A long narrow tubular device with an open top and a check valve at the bottom 
that is used to remove water from a well during purging or sampling. Bailers may be 
made of Teflon, polyvinyl chloride (PVC), or stainless steel. Disposable bailers are 
available and are made of polycarbonate. 
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Bladder Pump: A pump consisting of flexible bladder usually made of Teflon contained 
within a rigid cylindrical body (commonly made of PVC). The lower end of the bladder 
is connected through a check valve to the intake port, while the upper end is connected to 
a sampling line that leads to the ground surface. A second line, the gas line, leads from 
the ground surface to the annular space between the bladder and the outer body of the 
pump. After filling, under hydrostatic pressure, application of gas pressure causes the 
bladder to collapse, closing the check valve and forcing the sample to ground surface 
through the sample line. Gas pressure is often provided by a compressed air tank, and 
commercial models generally include a control box that automatically switches the gas 
pressure off and on at appropriate intervals. 

Centrifugal Pump: A pump that moves a liquid by accelerating it radially outward in an 
impeller to a surrounding spiral-shaped casing. 

Chain of Custody: Method for documenting the history and possession of a sample from 
the time of its collection through its analysis and data reporting to its final disposition. 

Check Valve: Ball and spring valves on core barrels, bailers, and sampling devices that 
are used to allow water to flow in one direction only. 

Conductivity (electrical): A measure of the quantity of electricity transferred across a unit 
area, per unit potential gradient, per unit time. It is the reciprocal of resistivity. 

Datum: An arbitrary surface (or plane) used in the measurement of heads (i.e., National 
Geodetic Vertical Datum [NGVD], commonly referred to as mean sea level [msl]). 

Decontamination: A variety of processes used to clean equipment that contacted 
formation material or groundwater that is known to be or suspected of being 
contaminated. 

Downgradient: In the direction of decreasing hydrostatic head. 

Drawdown: The lowering of the potentiometric or piezometric surface in a well and 
aquifer due to the discharge of water from the well. 
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Electric Submersible Pump: A pump that consists of a rotor contained within a chamber 
and driven by an electric motor. The entire device is lowered into the well with the 
electrical cable and discharge tubing attached. A portable power source and control box 
remain at the surface. Electrical submersible pumps used for groundwater sampling are 
constructed of inert materials such as stainless steel, and are well sealed to prevent 
sample contamination by lubricants. 

Filter Pack: Sand or gravel that is generally uniform, clean, and well rounded that is 
placed in the annulus of the well between the borehole wall and the well screen to prevent 
formation material froin entering through the well screen and to stabilize the adjacent 
formation. 

Headspace: The empty volume in a sample container between the water level and the 
cap. 

HydroPunch: An in situ groundwater sampling system in which a hollow steel rod is 
driven into the saturated zone and a groundwater sample is collected. 

In Situ: In the natural or original position; in place. 

Monitoring Well: A well that is constructed by one of a variety of techniques for the 
purpose of extracting groundwater for physical, chemical, or biological testing, or for 
measuring water levels. 

Packer: A transient or dedicated device placed in a well or borehole that isolates or seals 
a portion of the well, well annulus, or borehole at a specific level. 

Peristaltic Pump: A low-volume suction pump. The compression of a flexible tube by a 
rotor results in the development of suction. 

QH: A measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral 
solutions, increasing with increasing alkalinity and decreasing with increasing acidity. 
(Original designation for potential of hydrogen.) 
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Piezometer: An instrument used to measure head at a point in the subsurface; a non
pumping well, generally of small diameter, that is used to measure the elevation of the 
water table or potentiometric surface. 

Preservative: An additive (usually an acid or a base) used to protect a sample against 
decay or spoilage, or to extend the holding time for a sample. 

Static Water Level: The elevation of the top of a column of water in a monitoring well or 
piezometer that is not influenced by pumping or conditions related to well installation, 
hydrologic testing, or nearby pumpage. 

Turbidity: Cloudiness in water due to suspended and colloidal organic and inorganic 
material. 

Upgradient: In the direction of increasing static head. 

3.0 RESPONSIBILITIES 

;Environmental Manager: Selects site-specific water sampling methods, locations for 
monitoring well installations, monitoring wells to be sampled and analytes to be analyzed 
with input from the field team leader (FTL) and project geologist. Responsible for 
project quality control and field audits. 

Field Team Leader: hnplements water sampling program. Supervises project 
geologistlhydrogeologist and sampling technician. Insures that proper chain-of-custody 
procedures are observed and that samples are sampled, transported, packaged, and 
shipped in a correct and timely manner. 

Environmental Coordinator: Insures proper collection, documentation, and storage of 
groundwater samples prior to shipment to the laboratory. Assists in packaging and 
shipment of samples. Assists the project geologistlhydrogeologist in the completion of 
tasks and is responsible for the proper use, decontamination, and maintenance of 
groundwater sampling equipment. 
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4.0 WATER SAMPLING GUIDELINES 

4.1 WELL EVACUATION AND SAMPLING EQUIPMENT 

There are many methods available for well purging. A variety of issues must be 
considered when choosing evacuation and sample collection equipment including: the 
depth and diameter of the well, the recharge capacity of the well, and the analytical 
parameters that will be tested. Few sampling devices are suitable for the complete range 
of groundwater parameters. For example, an open bailer is acceptable for collecting 
major ion and trace metal samples, but it may lead to erroneous analytical results if used 
for the collection of samples that are analyzed for volatile organics, dissolved gases, or 
even pH. Generally, the best pumps to use are positive displacement pumps, such as 
bladder and helical rotor pumps that minimize the aeration of the groundwater as it is 
sampled, and therefore yield the most representative groundwater samples. Although it is 
possible to use different equipment to evacuate the well and to sample the well, this is not 
recommended because of the increased decontamination requirements and possibilities 
for cross contamination. It is recommended that a flow rate as close to the actual 
groundwater flow rate should be employed to avoid further development, well damage, or 
the disturbance of accumulated corrosion or reaction products in the w.ell (Puis and 
Barcelona, 1989). 

Positive displacement pumps, such as bladder pumps, are generally recommended for 
both well evacuation and sample collection. Other types of sample collection, such as 
bailing or the use of gas lift pumps, should be avoided, especially when analyzing for 
sensitive parameters because of the geochemical changes that can occur due to the 
aeration of the water within the well. Also, the use of these sample devices may entrain 
suspended materials, such as fine clays and colloids which are not representative of 
mobile chemical constituents in the formation of interest (Puis and Barcelona, 1989). 

Specific instructions for the use of several of the sampling devices are discussed in the 
next sections. All purging and sampling equipment should be decontaminated before 
beginning work and between wells in accordance with Section 4.5. 

Bailers. Bailers represent the simplest and least expensive method of collecting the 
sample from a well. However, they may not be suitable for all analyses. For most 
applications, the bailer should be constructed of Teflon or stainless steel. Disposable 
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bailers constructed of polyethylene may also be acceptable for some applications (e.g., 
sampling for petroleum hydrocarbons), and they represent a simple method of avoiding 
cross-contamination between samples without the time-consuming need for 
decontamination. The following issues should be considered when using bailers for 
sampling: 

• Bailers should be decontaminated per Section 4.5 of these guidelines and 
then isolated from any type of contamination prior to use for purging or 
sampling. The bailer should be decontaminated prior to the first well and 
between each subsequent well. 

• Stainless steel or Teflon-coated stainless steel wire is recommended for 
lowering and retrieving the bailer from the well. At no time should the 
bailer or the line touch the ground during the sampling process. This can 
be done by coiling the line in a bucket or on a sheet of polyethylene. 
Polypropylene line may be substituted for the stainless steel wire, but 
should be discarded after each use. 

• When lowering the bailer into the well, care should be taken to minimize 
agitation in the well, such as when the bailer contacts the water-table 
surface. The bailer should be lowered beneath the top of the screened 
interval. 

Peristaltic/Centrifugal Pumps. Peristaltic and centrifugal pumps are widely used for 
purging of wells with water levels close to the surface (less than 30 feet). They are 
reasonably portable, light, and easily adaptable to ground-level monitoring of field 
parameters by attaching a flow-through cell. These pumps require minimal downhole 
equipment, and they can easily be cleaned in the field, or the entire tubing assembly can 
be changed for each well. The following procedures should be considered when using 
these pumps: 

• Prior to use, the exterior and interior of all intake tubing for use with the 
peristaltic/centrifugal pump should be thoroughly flushed with tap water 
and then double rinsed with distilled water. New tubing should be used at 
each well and then discarded. If a gas-powered generator is used, it should 
be downwind of the well. 

• 
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• If parameters are to be monitored continuously, connect the 
instrumentation header to the pump discharge and begin flushing the well. 
Continuously monitor the parameters (pH, Eh, temperature, and specific 
conductivity) and measure the volume of groundwater being pumped. 
Alternately, parameters may be monitored in a beaker filled from the pump 
discharge. 

• After purging, remove the intake tubing from the well while the pump is 
still pumping to prevent backwash of water into the well. Stop the pump 
and disconnect the tubing from the pump for cleaning or disposal. 

• If tubing is to be reused (not recommended), clean the interior of the 
tubing by flushing thoroughly with tap water. Double rinse the tubing 
with distilled water. Using Alconox and water, wash the exterior of the 
tubing, and then rinse with tap water and distilled water. 

Gas-Lift Pumps. A pressure displacement system consists of a chamber equipped with a 
gas inlet line, a water discharge line and two check valves. When the chamber is lowered 
into the casing, water floods it from the bottom through the check valve. Once full, a gas 
(e.g., nitrogen or air) is forced into the top of the chamber in sufficient amounts to 
displace the water out the discharge tube. The check valve in the bottom prevents water 
from being forced back into the casing, and the upper check valve prevents water from 
flowing back into the chamber when the gas pressure is released. This cycle can be 
repeated as necessary until purging is complete. The pressure lift system is particularly 
useful when the well depth is beyond the capability of a peristaltic or centrifugal pump. 
The water is displaced up the discharge tube by the increased gas pressure above the 
water level. The potential for increased gas diffusion into the water makes this system 
unsuitable for sampling volatile organic or most pH critical parameters. The entire pump 
assembly and tubing should be decontaminated before beginning purging and between 
wells as described in Section 4.5. The following procedures should be considered when 
using these pumps: 

• 

• 

• 

• 
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• Measure rate of discharge frequently. A bucket and stopwatch are usually 
sufficient. 

• Purge a minimum of five casing volumes or until discharge characteristics 
stabilize (see discussion on well purging). 

Submersible Pumps. Submersible pumps take in water and push the sample up a sample 
tube to the surface. The power sources for these pumps may be compressed gas or 
electricity. The operation principles vary, and the displacement of the sample can be by 
an inflatable bladder, sliding piston, gas bubble, or impeller. Bladder or helical rotor 
pumps are recommended for sampling for sensitive parameters. Pumps are available for 
2-inch-diameter wells and larger, and these pumps can lift water up to several hundred 
feet. The entire pump assembly and tubing should be decontaminated before beginning 
purging and between wells as described in Section 4.5. 

Limitations of this class of pumps include: 

• They may have low delivery rates. 

• Many models of these pumps are expensive. 

• Compressed gas or electricity is needed. 

• Sediment in water may cause clogging of the valves or eroding the 
impellers with some of these pumps. 

• Decontamination of internal components of some types is difficult and 
time consuming. 

Advantages of this class of pumps include: 

• 

• 

• 

• 
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HydroPunch® Groundwater Sampling System. The HydroPunch® provides in situ 
groundwater samples by using a specially designed sample tool to provide a hydraulic 
connection with the adjacent water table. Both groundwater and floating layer 
hydrocarbons may be sampled using the HydroPunch®. These are two types of 
HydroPunch® available for use today: HydroPunch I and HydroPunch IT. The main 
difference between the original system (HydroPunch I) and the HydroPunch IT is in the 
amount of groundwater that can be extracted from the formation using each of the 
methods. The HydroPunch I allows for only one sample of very low volume to be 
collected while the HydroPunch II allows for the withdrawal of as much groundwater as 
is required for the analyses being conducted. 

In the HydroPunch I Groundwater Sampling System, the sample tool is pushed to the 
proper zone (at least 5 feet of submergence for groundwater sampling) and then 
withdrawn to expose an inlet screen. The interior of the sample tool fills with water. 
When the HydroPunch is recovered, check valves keep the sample from draining. 
Discharge to sample containers is accomplished through a stopcock. 

The HydroPunch IT utilizes the same type of system to collect groundwater samples 
except this sampler is lowered and pushed into the groundwater on hollow push rods. A 

' . ' 
l-inch-diameter stainless steel bailer is then lowered down the hollow push rods and into 
the exposed screened interval of the HydroPunch II. The bailer can be lowered to the 
water table as many times as are required to obtain a sufficient volume of water for 
analyses. 

Both systems may be pushed through as much as 60 feet of soft sediments to collect 
groundwater samples. In coarse sand, gravel, consolidated rock, or at depths greater than 
60 feet, a pilot hole must be drilled prior to driving the HydroPunch® into the saturated 
zone. 

Advantages of this system include low cost, the ability to collect a relatively undisturbed 
in situ groundwater sample, and the relative speed with which a sample can be collected 
when compared to drilling, installing, developing, purging, and sampling a monitoring 
well. Disadvantages are that an accurate water level can not be obtained using the 
HydroPunch®, sampling cannot be repeated if problems occur with the samples after they 
are collected, and it does not allow for long-term groundwater monitoring. 
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The HydroPunch® is ideal for screening for contaminants or defining a contaminant 
plume when resources are not available to install a large number of monitoring wells. 

4.2 WELL EVACUATION METHODS 

4.2.1. Purging Requirements 

To obtain a representative groundwater sample it must be understood that the 
composition of the water within the well casing and in close proximity to the well is 
probably not representative of the overall groundwater quality in the target aquifer. This 
is due to the possible presence of drilling materials near the well and because important 
environmental conditions such as the oxidation-reduction (redox) potential may differ 
drastically near the well from the conditions in the surrounding water-bearing materials. 
For these reasons it is necessary to pump or bail the well until it is thoroughly flushed of 
standing water and contains fresh water from the aquifer. The recommended amount of 
purging before sampling is dependent on many factors including the characteristics of the 
well, the hydrogeological nature of the aquifer, the type of sampling equipment being 
used, and the parameters that are to be analyzed. 

The number of casing volumes that should be removed prior to sample collection has 
been a matter of debate in the groundwater community for some time. The consensus 
seems to be that rather than relying on the removal of a specific volume of water (such as 
five casing volumes) prior to sample collection, physical parameters such as pH, specific 
conductivity, temperature, and possibly redox potential should be used to evaluate when 
enough water has been removed from the well to obtain a representative groundwater 
sample. However, it is recommended that where possible, a minimum of three casing 
volumes should be purged prior to sampling. The sensitivity of the above parameters to 
changes as a result of exposure of groundwater to surface level conditions (i.e., changes 
in the partial pressure of dissolved gases or the conditions of the purging system) make in 
situ monitoring desirable. An alternative to this would be to conduct these measurements 
in a closed cell attached to the discharge side of the pump system. Puis and Barcelona 
(1989) suggest that an initial estimate for the time of pumping necessary to collect 
representative water from a formation is around two times the time required to get plateau 
values for the above parameters. For example, the parameters may be considered stable 
when several consecutive measurements (collected at least one-half a casing volume 
apart) do not change by more than the following: 
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• 
• 
• 

Conductivity 
pH 
Temperature 

±10 percent 
±0.1 unit 
±1·c 

When evacuating low yield wells (wells that are incapable of yielding at least five casing 
volumes), the well should be evacuated to dryness once (USEPA, 1986). As soon as the 
well recovers sufficiently, the samples should be collected and containerized in the order 
of the parameter volatilization sensitivity. The samples should be retested for field 
parameters after sampling as a check on the stability of the water samples over time. 
Whenever full recovery exceeds two hours, the sample should be collected as soon as 
sufficient volume is available for a sample for each parameter. However, allowing a well 
to recover overnight is not acceptable. At no time should the well be pumped to dryness if 
the recharge rate causes the formation water to vigorously cascade down the sides of the 
screen and cause an accelerated loss of volatiles. In this case, samples should be collected 
at a rate slow enough to maintain the water level at or above the top of the screen to 
prevent cascading. 

Other factors that will influence the amount of purging required before sampling include 
the pumping rate and the placement of the pumping equipment within the column of 
water in the well. For example, recent studies have shown that if a pump is lowered 
immediately to the bottom of a well before pumping, it may take some time for the 
column of water above it to be exchanged if the transmissivity of the aquifer is high and 
the well screen is at the bottom of the casing. In these cases, the pump will be drawing 
water primarily from the aquifer. Purging from higher in the well or just below the water 
surface provides a more complete removal of the casing water. 

4.2.2. Calculation of Casing Volume 

To insure that an adequate volume of water has been removed from the well prior to 
sampling, it is first necessary to determine the volume of standing water in the well and 
the volume of water in the filter pack below the well seal. The volume can be easily 
calculated by the following method (calculations should be entered in the field logbook): 

1. Obtain all available information on well construction (e.g., location, 
casing, screen, depth). 

2. 
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3. Measure and record static water level (depth below ground level or top of 
casing reference point) using one of the methods described in Section 
2.3.1. 

4. Determine depth of well by sounding using a clean, decontaminated 
weighted tape measure or an electronic water-level probe. 

5. Calculate the volume of water in the casing using the following formula: 

Where:V = 
r 
h 

Casing Volume (gal) 
= Well radius (ft) =well diameter (ft)/2 
= Linear feet of water in well = total well 

depth (ft) - static water depth (ft) 

Alternatively, the casing volume can be calculated by multiplying the linear feet of water 
in the well by the volume per linear feet taken from Attachment 1 or other similar tables. 
Always be sure that the units in your calculation are consistent. In the equation above, 
7.481 is the conversion factor from cubic feet to gallons. 

4.2.3. Calculation of Annulus Volume 

Some groundwater sampling protocol reqmre the evacuation of casing and . annulus 
volumes prior to sampling. In these cases the volume of water contained in the annular 
space between the casing and the borehole wall is calculated by the following formula: 

Where: 
cb 
Cc 
h 
0.30 

vc = (Cb- Cc) x (h) x (0.30) 

= Borehole Capacity (Volume in Gal./ft) 
= Casing Capacity (Volume in Gal./ft) 
= Amount of standing water in the well 
= Average porosity of typical sand pack 

The annulus volume is added to the casing volume prior to multiplying by the number of 
volumes to be excavated. 

4.2.4. Purge Water Handling and Disposal 
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Because of the potential for spreading environmental contamination, planning for purge 
water disposal is a necessary part of well monitoring. Alternatives range from releasing it 
on the ground (not back down the well) to full containment, treatment, and disposal. If 
the well is believed to be contaminated, the best practice is to contain the purge water and 
store it in drums labeled "purge water" or in aboveground portable storage tanks (i.e., 
"Baker Tanks") until the water samples have been analyzed. Once the contaminants are 
identified, appropriate treatment or disposal requirements can be determined. 

4.3 SAMPLE COLLECTION METHODS 

Prior to sampling, the sampling team will document any signs of tampering or well 
deterioration. After opening the well, headspace air will be tested for organic vapors 
using a PID and for explosive atmospheres using an oxygen/combustible gas indicator. 
These measurements will be recorded in the field logbook. A plastic sheet will be placed 
around the well head beneath all sampling equipment to prevent sampling equipment and 
contamination of surface soil during purging. All groundwater samples should be 
collected using a clean, dry decontaminated bailer made of either stainless steel or Teflon 
unless a HydroPunch® groundwater system is being used. 

4.~.1. Sample Containers 

A complete set of sample containers should be prepared by the laboratory prior to going 
into the field. The laboratory should provide the proper containers with the required 
preservatives. The laboratory's QA manual should provide a complete description of the 
procedures used to clean and prepare the containers. The containers should be labeled in 
the field with the date, well designation, project name, collectors' name, time of 
collection, parameters to be analyzed; and preservative. The sample containers should be 
kept in a cooler (at 4°C) until they are needed (i.e., not left in the sun during purging). 
One cooler should be used to store the unfilled bottles and another to store the samples. 

All sample bottles and equipment will be kept away from fuels and solvents. If required 
for generators, gasoline will be transported in a different vehicle from bailers, sample 
bottles, purging pumps, etc. If possible, the person designated to handle samples should 
not also handle gasoline. 

Revision 0 
February 2003 

Groundwater Sampling SOP 
Page 13 of21 



The sample bottles will be filled in order of the volatility of the analytes so that the 
containers for volatile organics will be filled first, and samples that are not pH-sensitive 
or subject to loss through volatilization will be collected last. A preferred collection 
order (as listed in USEPA, 1986) is as follows: 

• Volatile organics (VOCs) 
• Total petroleum hydrocarbons (TPH) 
• Total organic halogens (TOX) 
• Total organic carbon (TOC) 
• Extractable organics (e.g., BNAs, pesticides, herbicides) 
• Total metals 
• Dissolved metals 
• Phenols 
• Cyanide 
• Sulfate and chloride 
• Turbidity 
• Nitrate and ammonia 
• Radionuclides 

Temperature, pH, and specific conductance should be measured and recorded in the field 
before and after sample collection to check on the stability of the water samples over 
time. 

When groundwater samples are to be analyzed for volatile organic, samples will be 
carefully transferred from the bailer or sample collection device using a valved bottom 
discharging device or in a manner than minimizes volatilization. Pouring from the top of 
the sampling device will not be allowed. In this way, no air passes through the sample 
(to prevent volatiles from being stripped from the samples). The VOA vials will·be filled 
by inserting the spout from the bailer to the bottom of the VOA vial with discharge of the 
bailer contents into the vial such that the tip of the spout is kept beneath the surface of the 
liquid in the vial as it is filled until there is a convex meniscus over the neck of the bottle. 
The Teflon side of septum (in cap) will be positioned against the meniscus, and the cap 
screwed on tightly; the sample will be inverted, and the bottle tapped lightly. The 
absence of an air bubble indicates a successful seal; if a bubble is evident the sample will 
be discarded. Refilling of VOA vials will not be allowed. 

4.3.2. Field Filtration for Dissolved Metals 
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Filtering groundwater samples has been a subject of considerable debate in recent years. 
In many cases, samples passing a 0.45 micron (JLm) filter were used to provide an 
indication of dissolved metals concentrations in groundwater. Puis and Barcelona (1989) 
report that the use of a 0.45 micron filter was not useful, appropriate, or reproducible in 
providing information on metals mobility in groundwater systems, nor was it appropriate 
for determination of truly "dissolved" constituents in groundwater. A dual sampling 
approach is recommended to collect both filtered and unfiltered samples. 

Any filtration for estimates of dissolved species loads should be performed in the field 
with no air contact and immediate preservation and storage. In-line pressure filtration is 
best with as small a filter pore size as practically possible (e.g., 0.45, 0.10 micron). 
Disposable, in-line filters are recommended for convenience and avoiding 
cross-contamination. The filters should be pre-rinsed with distilled water; work by Jay 
(1985) showed that virtually all filters require pre-washing to avoid sample 
contamination. 

In the absence of filters, sample turbidity can generally be reduced by using bladder 
pumps. USEPA (1986) recommends that the turbidity should be less than 5 
nephelometric turbidity units (NTUs). 

4.3.3. Sampling From Non-monitoring Wells and Springs/Seeps 

Municipal/Private Wells. Domestic water supply wells should be sampled in a similar 
manner to monitoring wells, although allowances must be made for the type of pumping 
equipment already installed in the well. The sampling point should be determined at the 
time of sampling, and it should be the cold-water tap as close to the pump as practical. 
Domestic supply samples should not be taken from taps delivering chlorinated, aerated, 
softened, or filtered water. Faucet aerators should be removed if possible before 
sampling. The water tap should be turned on and run for at least 30 minutes unless the 
water tap is directly adjacent to the well head, and then the water should be allowed to 
run for no less than 10 minutes before the samples are collected to flush stagnant water 
from the system. Prior to collecting the sample, reduce the flow rate to approximately 50 
milliliters per minute (mllmin). All sample containers should be filled with water directly 
from the tap and the samples processed as described for monitoring well samples. 
Components of the plumbing system should be noted to assist in data interpretation. 
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Groundwater should be collected from water supply wells in a manner as consistent with 
the monitoring well sampling procedure as the circumstances permit. In most cases, this 
will involve sampling directly from the tap on each well and before the water has gone 
through any chlorination or treatment system. 

Spring and Seep Sampling. Samples from springs or seeps should be collected directly 
into the sample bottles without using any special sampling equipment. The sample will 
be collected as close as possible to where the spring emanates from the soil or rock. The 
sampler should always stand downstream of the spring or seep to avoid disturbing 
sediment or clouding the water. 

4.4 FIELD MEASUREMENTS 

A variety of field measurements are commonly made during the sampling of groundwater 
including: water level, pH, conductivity, and temperature. The accuracy, precision, and 
usefulness of these measurements is dependent on the proper use and care of the field 
instruments. Valid and useful data can only be collected if consistent practices (in 
accordance with recommended manufacturers. instructions) are followed. The 
instruments should be handled carefully at the well site and during transportation to the 
field and between sampling sites. 

4.4.1. Water Level 

Water levels can be measured by several techniques, but the same steps should be 
followed in each case. The proper sequence is as follows: 

1. Check operation of measurement equipment aboveground. Prior to 
opening the 

well, don personal protective equipment as required. 

2. Record all information specified below on a sampling form or in the field 
notebook if a form is not available. 

3. Record well number, top of casing elevation, and surface elevation if 
available. 

4. 
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where the measurement was taken from (i.e., from the north side of the 
inner casing). 

5. Record the time and day of the measurement. 

6. Some water-level measuring devices have marked metal or plastic bands 
clamped at intervals along the measuring line used for reference points to 
obtain depth measurements. The spacing and accuracy of these bands 
should be checked before each round of measurements because they may 
loosen and slide up or down the line, resulting in inaccurate reference 
points. 

Electric Water Level Indicators. These devices consist of a spool of small-diameter 
cable or tape and a weighted probe attached to the end. When the probe comes in contact 
with the water, an electrical circuit is closed and a meter, light, and/or buzzer attached to 
the spool will signal the contact. This is the recommended method for obtaining accurate 
water-level measurements. 

There are a number of commercial electric sounders available, none of which is entirely 
· reliable under all conditions likely to occur in a contaminated monitoring well. In 
conditions where there is oil on the water, groundwater with high specific conductance, 
water cascading into the well, or a turbulent water surface in the well, measuring with an 
electric sounder may be difficult. 

For accurate readings, the probe should be lowered slowly into the well. The electric tape 
is marked at the measuring point where contact with the water surface was indicated. The 
distance from the mark to the nearest tape bank is measured using a ruler or steel tape and 
added to the band reading to obtain the depth to water. Band spacing should be checked 
periodically as described above. 

Chalked Steel Tape. Water level is measured by chalking a weighted steel tape and 
lowering it a known distance (to any convenient whole-foot mark) into the well or 
borehole. The water level is determined by subtracting the wetted chalked mark from the 
total length lowered into the hole. 

The tape should be withdrawn quickly from the well because water has a tendency to rise 
up the chalk due to capillary action. A paste called "National Water Finder" may be used 
in place of chalk. The paste is spread on the tape the same way as the chalk but the part 
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that gets wet turns red. This paste is manufactured by the Metal Hose and Tubing 
Company, Dover, New Jersey. 

Disadvantages to this method include: depths are limited by the inconvenience of using 
heavier weights to properly tension longer tape lengths (typically, 100 foot tapes require a 
10- to 12-pound weight to tension adequately); it is ineffective if borehole/well wall is 
wet or inflow is occurring above the static water level; chalking the tape is time 
consuming; and it is difficult to use in the rain. The water chemistry may also be 
modified somewhat by the addition of chalk or paste. 

4.4.2. pH 

The pH meters should be calibrated against two ASTM traceable standard pH solutions, 
either 4 and 7 or 7 and 10, depending on whether previous pH measurements have been 
less than or greater than 7, respectively. Calibration measurements will be recorded in the 
field logbook. The meter readings will be adjusted, and the probe should then be rinsed . 
thoroughly with distilled water. The probe should then be immersed in the water sample, 
and the pH and temperature recorded in the field log or on the sampling form. 
Calibration standards will be measured again as a check after sample measurement and 
recorded in the field logbook. The manufacturer's directions for calibration, maintenance, 
and use should be read and closely followed. Any problems with the functioning of the 
meter should be noted in the field log and reported to the office equipment manager. 

4.4.3. Conductivity 

Specific conductivity meters should be standardized by immersing a decontaminated 
specific conductivity probe into an ASTM traceable standard solution of conductivity 
buffer. The conductivity of the standard solution should be within the same order of 
magnitude as anticipated for the water sample. Calibration results will be recorded in the 
field logbook. The meter reading will be adjusted to the buffer solution value, and the 
probe will then by thoroughly rinsed with distilled water. The probe should then be 
immersed in the well water sample, and the conductivity value recorded. Calibration 
standards will be measured again as a check after sample measurement and recorded in 
the field logbook. The manufacturer's directions for calibration, maintenance, and use 
should be read and closely followed. Calibrant solutions should be dated and discarded 
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on their expiration date. Any problems with the functioning of the meter should be noted 

in the field log and reported to the office equipment manager. 

4.4.4. Temperature 

Temperature measurements should be made with either a mercury or electronic 

thermometer capable of accurately reading to 0.1 ·c. The temperature reading should be 

recorded in the field log or on the sampling form. 

4.5 DECONTAMINATION 

The general decontamination procedure for all non-dedicated groundwater sampling 

equipment (bailers, pumps, water-level probes) consists of the following steps: 

1. Scrub and wash with laboratory-grade detergent (such as Alconox) and tap 
water; 

2. Rinse with reagent-grade isopropanol alcohol or methanol and allow to air 
dry; and 

3. Triple rinse with deionized water. 

If available, a steam cleaner can also be used for decontaminating sampling equipment. 

Steam cleaning is the desired method since it does not introduce any additional chemicals 

into the system. If a steam cleaner is available it should be used instead of any other type 

of decontamination procedure. As with other procedures documented in this SOP, 

decontamination procedures may be determined by the client or regulatory agency 

involved in the project. 
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Nominal Casing 
Diameter 
(inches) 

1114 
2 
3 
4 
6 
8 
12 
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VOLUME OF SCHEDULE 40 PVC PIPE 

Outer Casing 
Diameter 
(inches) 

1.660 
2.375 
3.500 
4.500 
6.625 
8.625 
12.750 

Inner Casing 
Diameter Volume 
(inches) (gal/linear ft) 

1.380 0.08 
2.067 0.17 
3.068 0.38 
4.026 0.66 
6.065 1.5 
7.981 2.6 
11.938 5.8 
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INTRODUCTION 
This guideline is applicable to the design and installation of permanent monitoring wells at hazardous waste 

sites. Each monitoring well must be designed to suit the hydrogeologic setting, the type of contaminants to 

be monitored, the overall purpose of the monitoring program, and other site-specific variables. As such, 

site-specific objectives for each monitoring well and its respective intended use must be clearly defined before 

the monitoring system is designed. Additionally, within a monitoring system, different monitoring wells may 

serve different purposes and thus require different types of construction. Therefore, during all phases of well 

design, attention must be given to clear documentation of the basis for design decisions, the details of well 

construction, and the materials to be used. At many sites, precedence has been set as to well slot size and 

filter pack materials; therefore, it is not necessary to do a sieve analysis for determining well design details. 

Absorption 

Adsorption 

Annular Sealant 

Annular Space 

Aquifer 

Backwashing 

Bentonite 

Bridging 

DEFINITIONS 
The penetration or apparent disappearance of molecules or ions of one or 
more substances into the interior of a solid or liquid. 

The process by which atoms, ions, or molecules are assimilated to the surface 
of a material. Ion-exchange processes involve adsorption. 

Material used to provide a positive seal between the borehole and the casing 
of the well. Annular sealants should be impermeable and resistant to 
chemical or physical deterioration. 

The space between the borehole wall and the well casmg, or the space 
between a casing pipe and a liner pipe. 

A geologic formation, group of formations, or part of a formation that can 
yield water to a well or a spring. 

A method of ftlter pack emplacement whereby the ftlter pack material is 
allowed to fall freely through the annulus while clean fresh water is 
simultaneously pumped down the casing. 

Hydrous sodium montmorillinite mineral available in powder, granular, or 
pellet form. It is used to provide a tight seal between the well casing and the 
borehole. 

The development of gaps or obstructions in either grout or ftlter pack 
materials during emplacement. 
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Continuous Slot 
Wire-Wound Well Screen 

Corrosion 

Filter Pack 

Grout 

Monitoring Well 

Naturally Developed Well 

Neat Cement 

Piezometers 

Sieve Analysis 

Slurry 

Tremie Pipe 

Well Cluster 

A well intake that is made by winding and welding triangular-shaped, 
cold-rolled wire around a cylindrical array of rods. The spacing of each 
successive turn of wire determines the slot size of the intake. 

The adverse chemical alteration that reverts elemental metals back to more 
stable mineral compounds and that affects the physical and chemical 
properties of the metal. 

Sand, gravel, or glass beads that are uniform, clean, and well-rounded that ate 
placed in the annulus of the well between the borehole wall and the well 
intake to prevent formation material from entering through the well intake 
and to stabilize the adjacent formation. 

A fluid mixture of neat cement and water with various additives or bentonite 
of a consistency that can be forced through a pipe and placed in the annular 
space between the borehole and the casing to form an impermeable seal. 

A well that is capable of providing a groundwater level and sample 
representative of the zone being monitored. 

A well construction technique whereby the natural formation materials are 
allowed to collapse around the well intake and fine formation materials are 
removed using standard development techniques. 

A mixture of Portland cement and water in the proportion of 5 to 6 gallons 
of clean water per bag (94 pounds) of cement. 

A small-diameter, non-pumping well used to measure the elevation of the 
water table or potentiometric surface. 

Determination of the particle-size distribution of soil, sediment, or rock by 
measuring the percentage of the particles that will pass through standard 
sieves of various sizes. 

A thin mixture of liquid, especially water, and any of several finely divided 
substances such as cement or clay particles. 

A device, usually a small-diameter pipe, that carries grouting materials to the 
bottom of the borehole and that allows pressure grouting from the bottom 
up without introduction of appreciable air pockets. 

Two or more wells completed (screened) to different depths in a single 
borehole or in a series of boreholes in close proximity to each other. From 
these wells, water samples that are representative of different horizons within 
one or more aquifers can be collected. 
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Well Point A sturdy, reinforced well screen or intake that can be installed by being driven 
into the ground. 

RESPONSIBILITIES 
The Project Manager selects the site-specific monitoring well design and installation methods, with input 

from the site hydrogeologist and field team leader, and oversees and prepares subcontracts. 

The Site Hydrogeologist selects site-specific drilling/ sampling options and helps prepare technical 

provisions of drilling subcontracts. 

The Field Team Leader implements the selected drilling program. 

The Drilling Rig Geologist supervises and/ or performs actual monitoring well installation. 

WELL DESIGN 
Consideration should be given to the following site-specific information before a groundwater monitoring 

system is designed: 

• Purpose of the groundwater monitoring program (water quality, water levels, remediation, flow 
direction, and velocities) 

• Surficial conditions, including topography, climate, drainage, site access 

• Known or anticipated hydrogeologic setting including geology (consolidated/ unconsolidated), 
physical characteristics of the· aquifer (porosity/permeability), type of aquifer 
(confined/unconfined), recharge/discharge conditions, aquifer thickness, and 
groundwater/ surface water interrelationships 

• Borehole geophysical logs, if any 

• Known or anticipated contaminant chemical characteristics (chemistry, density, viscosity, 
reactivity, and concentration) 

• Anticipated seasonal fluctuations in groundwater levels 

• Anthropogenic or tidal influences 

• Regulatory requirements 

Common mistakes in groundwater monitoring system design include the following: 
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• Use of well casing or well screen materials that are incompatible with the hydrogeologic 
environment, and/ or the anticipated contaminants, resulting in chemical alteration of the 
samples or failure of the well 

• Use of nonstandard well screen (field slotted or perforated) or incorrect slot size, resulting in 
well sedimentation and turbid groundwater samples 

• Improper length or placement of the well screen so that acquisition of accurate water level or 
water quality data from discrete zones is impossible 

• Improper selection and placement of filter pack materials resulting in well sedimentation, well 
screen plugging, or chemical alteration of the groundwater 

• Improper selection and placement of annular seal materials resulting in alteration of 
groundwater chemistry, plugging of the ftlter pack and/ or well screen, or cross-contamination 
from geologic units that have been sealed off improperly 

• Inadequate surface protection resulting in surface water entering the well 

Siting of monitoring wells should be performed after a preliminary estimation of the hydraulic gradients and 

groundwater flow direction. In most cases this may be done through review of background data and site 

terrain. Additionally, production wells in the area may be used to assess the local groundwater flow direction. 

If the groundwater flow direction cannot be determined by any of these methods, it may be practical to install 

piezometers in a preliminary phase to determine flow direction. 

CASING DIAMETER AND SCREEN LENGTH 
Monitoring well casing diameter is dependent on the purpose of the well and the amount and size of 

downhole equipment that must be accommodated. Additional criteria for selecting casing diameters include: 

drilling or well installation method used, anticipated depth of the well and associated strength requirements, 

ease of well development, volume of water required to be purged prior to sampling, rate of recovery of the 

well after purging, and cost. 

Monitoring well casing diameters are generally 2 or 4 inches. Pumping tests or some types of borehole 

geophysical equipment may require wells 6 inches or larger in diameter. Four-inch-diameter wells are usually 

preferred due to thdr versatility. In smaller diameter wells, the volume of stagnant water to be purged prior 

to sampling is minimized, the cost of well construction is reduced, and the well stabilizes relatively quickly. 

The quantities of potentially contaminated drill cuttings and development and purge water are also reduced. 

The borehole diameter should be a minimum of 4 to 6 inches larger than the well casing and screen to allow 

for proper placement of annular materials. 
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In situations where vertical groundwater gradients are minimal, screen lengths are typically 10 to 20 feet, with 

stratified formations possibly requiring shorter screen lengths. If non-aqueous phase liquids (NAPLs) that 

are lighter than water are anticipated, the well screen should extend above the water table so these liquids can 

be sampled. Consideration should be given to seasonal fluctuations in water levels when locating the well 

screen above the top of the water table. If dense NAPLs are anticipated, the screen interval should extend to 

the base of the aquifer. Well clusters may be necessary when contaminants both denser and lighter than 

water are anticipated in the same aquifer. 

CASING AND SCREEN MATERIALS 
Monitoring well casing is specified by diameter, thickness, and type of material. Well screens also require that 

slot size be specified. Casing thickness is referred to as "schedule." Polyvinyl chloride (PVq is usually 

Schedule 40 (thinner wall), although Schedule 80 (thicker wall) is sometimes used for deep wells. Steel casing 

is typically Schedule 5 or 10. 

Selection of casing and screen material must be based on three primary characteristics: chemical interference 

potential, chemical resistance, and physical strength. The materials must not assimilate chemicals either by 

adsorption onto the material surface or absorption into the material matrix or pores; they must be durable 

enough to withstand potential chemical attacks either from natural chemical constituents or groundwater 

contaminants; and they must have the structural strength to withstand the forces exerted on them by the 

surrounding geologic materials and during installation. The three components of casing and screen structural 

strength are tensile strength, compressive (column) strength, and collapse strength. 

Casing and screen materials generally available are Teflon, PVC, stainless steel, galvanized steel, carbon steel, 

and low-carbon steel. Teflon materials are extremely expensive and of comparatively low strength. Although 

relatively inert, recent studies have shown that Teflon is prone to sorption of selected organic compounds. 

The two most commonly used materials are PVC and stainless steel. PVC is inexpensive, widely available, 

lightweight, and easy to work with. Many studies have been conducted concerning the effect of PVC on 

water quality data. Whereas adsorption of some chlorinated species to PVC was documented, the adsorption 

rate was found to be very slow. Because a sample is generally taken shortly after the purging of stagnant 

water in contact with the casing, the contaminants in the water will have minimal time to be influenced by 

sorption or leaching effects. Therefore, potential sample bias effects due to interactions with PVC appear to 

be negligible. The column strength of PVC may limit the depth of installation. Schedule 80 PVC may be 
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used for deeper wells; however, the reduced inside diameter should be taken into account when designing the 

well. 

Steel well materials are stronger, more rigid, and less temperature sensitive than PVC or Teflon. Stainless steel 

has the highest corrosion resistance of the various types of steel. Type 304 and Type 316 are the most 

commonly used stainless steels. Both are available in low-carbon forms, which are more easily welded than 

the normal carbon steel. Low-carbon steel is designated by an "L" after the number (e.g., Type 304L). Type 

304 stainless steel is superior to Type 316 from a corrosion resistance and cost standpoint. Type 316 is 

preferred to Type 304 under reducing conditions. For either type of stainless steel, long-term exposure to 

corrosive conditions may result in chromium or nickel contamination of groundwater samples. Insoluble 

halogen and sulfur compounds may also form as a result of corrosion of stainless steel. 

Threaded, flush-joint casing is preferred for monitoring well applications. Welded-joint steel casing may also 

be acceptable, but is typically more expensive and inconvenient." Glued PVC should never be used for 

monitoring wells since the glue may release organic contamination into the well. The casing should have a 

well cap that is vented to prevent the accumulation of gases and to allow water levels in the well to respond to 

barometric and hydraulic pressure changes. 

The hydraulic efficiency of a well screen depends primarily upon the amount of open area available per unit 

length of screen. The two screen types commonly used for monitoring wells are machine-slotted, and 

continuous-slot wire-wound. Hand-slotted, drilled, or perforated casings should not be used as well screens. 

Slotted casing is manufactured from a variety of materials, including PVC and stainless steel. 

Slot openings are designated by numbers that correspond to the widths of the openings in thousandths of an 

inch (e.g., number 10 slot refers to 0.010-inch slot size). The slots have a consistent width for the entire wall 

thickness of the casing, which can result in clogging if irregularly shaped formation particles are brought 

through the screen during well development and sampling. 

The continuous-slot, wire-wound screen has a greater area per opening per length and diameter than is 

available with any other screen type. The percentage of open area in continuous-slot screen is often more 

than twice that provided by standard slotted well screen. The triangular shaped wire makes these screens 

nonclogging. They are fabricated in PVC and a variety of metals and are used when high pumping rates are 

anticipated. 
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If a monitoring well will also be used for hydraulic testing, the well screen open area should equal or exceed 

the formation's effective porosity so that the screen is not the limiting factor in formation hydraulic testing. 

In most cases, this amount of open area can only be achieved through the use of continuous-slot wire-wound 

well screen. In choosing between types of well screens, another factor is the speed and effectiveness of well 

development. Screens with a high percentage of open area greatly reduce the time and effort required for 

well development. 

The bottom of the screen must be sealed by an end cap consisting of the same material as the screen. The use 

of a sediment sump or trap below the well screen is not appropriate for monitoring wells. 

DECONTAMINATION OF CASING AND SCREEN MATERIALS 
During the production of PVC casing, a wax layer can develop on the inner wall of the casing; protective 

coatings may also be added to enhance casing durability. Considerable quantities of oils and solvents are used 

during the manufacturing and machining of threads during the production of steel casing. All of these 

represent potential sources of chemical interference and must be removed either with a laboratory-grade 

nonphosphate solution or by steam cleaning prior to installation. Factory cleaning of casing and screen in a 

controlled environment by standard detergent washing, rinsing, and air-drying procedures is superior to z.ny 

cleaning efforts attempted in the field. Factory cleaned and sealed casing and screen can be certified by the 

supplier. 

FILTER PACK AND WElL SCREEN DESIGN 
A properly designed monitoring well requires that a well screen be placed opposite the zone to be monitored 

and be surrounded by materials that are coarser and of greater hydraulic conductivity than the natural 

formation material. Naturally developed wells and wells with artificially introduced filter pack are the two 

basic types of well intake designs for unconsolidated or poorly consolidated materials. 

Naturally Developed Wells 
In naturally developed wells, the formation materials are allowed to collapse around the well screen. 

Naturally developed wells can be installed in which natural formation materials are relatively coarse grained, 

permeable, and of uniform grain size. It is essential that the grain-size distribution of the formation to be 

monitored is accurately determined by conducting a mechanical (sieve) analysis of samples taken from the 

interval to be screened. After sieving, a plot of grain size versus cumulative percentage of sample retained on 

each sieve is made. Well screen slot sizes are based on the grain-size distribution, specifically the effective 
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size (the sieve size that retains 90 percent of the formation material, referred to as D10) and the uniformity 

coefficient (the ratio of the sieve size that retains 40 percent of the material or D60, to the effective size). A 

naturally developed well can be justified if the effective grain size is greater than 0.010 inch and the uniformity 

coefficient is greater than 3.0. The California Department of Toxic Substances Control (DTSq recommends 

that an artificial filter pack be used if sieve analysis indicates that a screen slot size of 0.020 inches or less is 

required to retain 50 percent of the natural formation. The biggest drawback for naturally developed wells is 

the time required for well development to remove fine-grained formation material. 

Artificially Filter-Packed Wells 
Filter packs are installed to create a permeable envelope around the well screen. The use of an artificial filter 

pack in a fine-grained formation material allows the screen slot size to be considerably larger than if the 

screen were placed in the formation material without the filter pack. The selection of the filter pack grain size 

should be based on the grain size of the finest layer to be screened. 

Filter pack grain size and well screen slot size should be determined by the grain size distribution of the 

formation material. The filter pack should be designed first. It is recommended to use a filter pack grain size 

that is three to five times the average (DSO) size of the formation materials. However, this method may be 

misleading in coarse, well-graded formation materials. Another way to determine fiJter pack grain size is to 

take the D30 grain size of the formation materials and multiplying it by a factor of between 3 and 6, with 3 

used if the formation is fine and uniform and 6 used if the formation is coarse and nonuniform. For both 

methods, the uniformity coefficient of the filter pack materials should be as close to 1.0 as possible (2.5 

maximum) to minimize particle size segregation during filter pack installation. 

The filter pack should extend from the bottom of the well screen to approximately 2 to 5 feet above the top 

of the screen to account for settlement of the pack material during development and to act as a buffer 

between the well screen and the annular seal. A secondary filter pack (transitions sand) is sometimes used to 

prevent annular grout seal materials from migrating into the primary filter pack. The secondary filter pack 

should extend at least 1 foot above the top of the primary filter pack. It should consist of a uniformly graded 

fine sand with 100% passing a No. 30 U.S. Standard sieve and less than 2% by weight passing the 200 sieve. 

Filter pack thickness must be sufficient to surround the well screen but thin enough to minimize resistance to 

the flow of fine-grained formation material and water into the well during development. American Society of 

Testing and Materials (ASTM), Designation D 5092-90, recommends that a minimum of 2-inch thick filter 

pack between the borehole well and the well casing (ASTM, 1995). 
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The materials comprising the filter pack should be as chemically inert as possible. It should be comprised of 
clean quartz sand or glass beads. Filter pack materials usually come in 1 00-pound bags; these materials are 
washed, dried, and factory packaged. 

The size of well intake openings can only be selected after the filter-pack grain size is specified. The slot size 
should be such that 90 percent to 100 percent of the ftlter-pack material is held back by the well screen. 

The casing string should be installed in the center of the borehole. This will allow the ftlter-pack materials to 
evenly fill the annular space around the screen and ensure that annular seal materials fill the annular space 
evenly around the casing. If a hollow-stem auger or dual-tube rig is used, the auger or inner tube of the dual 
tube will adequately centralize the casing string. For other types of drilling, centralizers should be used to 
ensure the casing string is positioned in the center of the borehole. Centralizers are typically expandable 
stainless steel metal or plastic that attach to the outside of the casing and are adjustable along the length of 
the casing. Centralizers are generally attached at the bottom and immediately above the well screen and at 10-
or 20-foot intervals along the casing to the surface. 

Methods for ftlter pack emplacement include gravity (free-fall), tremie ptpe, reverse circulation, and 
backwashing. The latter two techniques are not commonly used for monitoring well construction, since they 
require the introduction into the borehole of water from a surface source. 

Gravity emplacement is only possible in relatively shallow wells with an annular space of more than 2 inches, 
where the potential occurrence of bridging is minimized. Bridging can result in the occurrence of large 
unfilled voids in the filter pack or the failure of filter pack materials to reach their intended depth. Gravity 
emplacement may also cause filter pack gradation. Additionally, formation materials from the borehole wall 
can become incorporated into the ftlter pack, potentially contaminating it. 

With the tremie emplacement method, the ftlter pack is poured or slurried into the annular space adjacent to 
the well screen through a rigid pipe, usually 1.5 inches in diameter. Initially the pipe is positioned so that its 
end is at the bottom of the annulus. If the ftlter pack is being installed in a temporarily cased borehole 
(hollow-stem auger , dual-tube percussion, or air rotary casing hammer) the temporary casing is pulled to 
expose the screen as the filter-pack material builds up around the well screen. In unconsolidated formations 
the temporary casing should only be pulled out 1 to 2 feet at a time to prevent caving. In consolidated or 
well-cemented formations or in cohesive unconsolidated formations, the temporary casing may be raised well 
above the bottom of the borehole prior to ftlter pack emplacement. For deep wells and/ or nonuniform filter 
pack materials, the filter pack may be pressure fed through a tremie pipe with a pump. Emplacement should 
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be continuously monitored with a weighted measuring tape accurate to the nearest 0.1 foot to determine 

when the filter pack has reached the desired height. After reaching the desired height, the well should be 

surged for 10-15 minutes, then checked for settling. Add more filter pack as necessary. Record the volume 

of filter pack used and check against calculated volume of annular space. Most well designs also employ a 

"secondary" filter pack (transition sand) above the primary filter pack for purposes of reducing bentonite seal 

and grout migration into the primary filter pack.· If applicable, care must be taken that the filter pack 

materials are not installed into a hydrostratigraphic unit above or below the specific zone that is targeted for 

monitoring. 

ANNULAR SEAL 
Proper annular seal formulation and placement results in the complete filling of the annular space and 

envelopes the entire length of the well casing to ensure that no vertical migration can occur within the 

borehole. 

Annular seal materials may include bentonite, neat cement grout, or variations of both. Typically, a bentonite 

seal from 2 to 5 feet thick is emplaced immediately above the filter pack. The use of bentonite as a sealing 

material depends on its efficient hydration following emplacement. Expansion of bentonite in water can be 

on the order of 8 to 10 times the volume of dry bentonite. This expansion causes the bentonite to provide a 

tight seal between the casing and the adjacent formation and between the grout and filter pack. Bentonite is 

available as pellets, granules, chips, chunks, or powder. The dry bentonite should be less than one-fifth the 

width of the annular space between casing and borehole (American Society of Testing and Materials [ASTM], 

1995). If the bentonite seal will be above the saturated zone, several gallons of clean water must be poured 

down the annulus to begin the hydration process. A minimum of 30 minutes should pass to allow for 

hydration before additional annular seal materials are placed above the bentonite. Bentonite pellets having a 

coating to slow the hydration process are not recommended as they have been found to contain chemicals 

that may impact water quality. 

Powdered bentonite is generally made into a grout slurry to allow emplacement as a bentonite seal. This 

grout slurry is prepared by mixing about 15 pounds of a high-solids, low-viscosity bentonite with 7 gallons of 

water to yield one cubic foot of grout. Once the grout is mixed, it should remain workable for 15 to 30 

minutes. During this time the grout is pumped through a tremie pipe with a mud or grout pump. Once in 

place, the bentonite grout requires a minimum of 24 hours to strengthen. In water with a high total dissolved 

solids (I'DS) content (>5000 ppm) or a high chloride content, the swelling of bentonite is inhibited. 

Page 10 of 14 



A neat cement is commonly used to seal the remainder of the annulus. Neat cement is made up of one 94-

pound bag of Portland cement and 6 gallons of water. The water used to mix the neat cement should be 

clean with a TDS <500 ppm. Bentonite powder is often added to neat cement to improve workability and 

reduce slurry weight and density and to reduce grout shrinkage. The proportion of bentonite by volume 

should be 3 to 5 percent. 

The cement-bentonite grout should be mechanically blended in an aboveground rigid container and pumped 

through a tremie pipe to within a few inches of the bottom of the space to be sealed. This allows the grout to 

displace groundwater and loose formation materials up the hole. The end of the tremie pipe should always 

remain in the grout without allowing air spaces. After emplacement, the tremie pipe should be removed 

immediately. The grout should be placed in one continuous mass before initial setting of the cement or 

before the mixture loses its fluidity. 

Cement is a highly alkaline substance (pH from 10 to 12) and introduces the possibility of altering the 

chemistry of the water it contacts. Thinner slurries may infiltrate an unprotected filter pack. After a borehole 

annulus is filled with grout a sample of water may be obtained and the pH determined in the field. A pH 

reading of 12 or higher may indicate an invasion of cement grout into the well. 

SURFACE COMPLETIONS 
Two types of surface completions are common for groundwater monitoring wells: aboveground and 

flush-mounted. Aboveground completions are preferred wherever practical. The primary purpose of either 

type of completion is to prevent surface runoff from entering and infiltrating down the annulus of the well, 

and to protect the well from accidental damage or vandalism. The surface seal may be an extension of the 

annular seal installed above the filter pack, or a separate seal emplaced atop the annular seal. 

For aboveground completions, a protective steel casing fitted with a locking cover is set into the uncured 

cement surface seal. Guard posts should be spaced around each well to afford additional protection. Consult 

state or county requirements for specific design details. 

In a flush-to-ground surface completion, a water-tight monitoring well Christy box or its equivalent is set into 

the cement surface seal before it has cured. This type of completion is used in high-traffic areas. A low, 

gently sloping mound of cement will discourage surface runoff. A locking well cap must be used to secure 

the inner well casing. 
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DISCLAIMER 

THE FOllOWING STANDARD OPERATING PROCEDURES PROVIDES A GENERAL 

GUIDANCE ON INTERNAL PROCEDURES OF MWH AMERICAS, INC.'S INDUSTRIAL 

GROUP AND FEDERAL GROUP ("MWH") RELATING TO TECHNICAL ISSUES TO BE 

ADDRESSED INVOLVING ENVIRONMENTAL SITE INVESTIGATIONS AND 

REMEDIATION ACTIVITIES. IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE 

AND THAT THESE GUIDELINES ARE NOT A SUBSTITUTE FOR COMMON SENSE AND 

GOOD MANAGEMENT PRACTICES BASED ON PROFESSIONAL TRAINING AND 

EXPERIENCE. IN ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE 

IMPLEMENTATION OF THESE STANDARD OPERATING PROCEDURES. 

MANAGEMENT RESERVES THE UNRESTRICTED RIGHT TO CHANGE, MODIFY OR 

NOT APPLY THESE GUIDELINES IN ITS SOLE, COMPLETE AND UNRESTRICTED 

DISCRETION TO MEET CERTAIN CIRCUMSTANCES, CONTRACTUAL 

REQUIREMENTS, SITE CONDITIONS OR JOB REQUIREMENTS. 
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INTRODUCTION 
The goal of monitoring well development is to remove fines and drilling fluid residue from the gravel pack 

and the natural formation in the vicinity of the screened interval, thus assuring good communication between 

the aquifer and the well. Well development assures that a sample collected will be a true representative of the 

quality of water moving through the formation. 

The well development process is composed of the following: 

The application of sufficient energy in a monitoring well to create groundwater flow reversals (surging) in and 

out of the well and the gravel pack to release and draw fines into the well 

Pumping or bailing to draw drilling fluids out of the borehole and adjacent natural formation, along with fines 

that have been surged into the well 

Fines 

Parameters 

Annulus 

Saturated Annulus 

Drilling Fluid 

Purge Water 

Drawdown 

DEFINITIONS 
Silt, clay, fine sand. 

Groundwater variables (i.e., pH, specific conductivity, temperature, 
turbidity). 

The gap between the well and borehole where the sand, seal, and grout are 
installed. 

The portion of the annulus that is below the aquifer. 

Any fluid the driller may have added during the drilling of the borehole. 

Any water removed from the well via bailing, pumping, or airlift. 

Distance between the static water level and water level while the well is 
being pumped or bailed at a constant rate. 
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Bridge A wedge or buildup of sand that occurs when the driller is pouring the sand 
pack around the screened interval, thus leaving a gap or "open zone" where 
the natural formation could possibly clog the screen. 

Yield The rate at which a well will produce water. 

RESPONSIBILITIES 
The Project Manager selects site-specific development methods with input from the Field Team Leader, 

and oversees and/ or prepares subcontracts. 

The Field Team Leader implements the selected development program and assists in the selection of 

development methods and preparation of subcontracts. 

The Field Technician carries out the actual well development. 

WELL DEVELOPMENT 

GENERAL 
The following general guidelines are applicable to well development regardless of method. 

Decontamination 

Every effort must be made to avoid outside contamination and the cross-contamination of monitoring wells. 

This can best be done by ensuring that all equipment to be introduced into a well is clean. The level of effort 

for decontamination is a site- and project-specific issue to be res~lved individually for each project. 

Documentation 

A critical part of monitoring well development is recording significant details and events in either a field 

logbook or on a well development log (Attachment 1). It is important that the following details be 

documented. 

• Well identification number 

• Installation date 

• Date and time of development 

• Quantity of drilling fluid lost during well installation 

• All PID readings 

Page 2 ofll 



• Measured well depth (pre-development and post-development) 
• Water level 

• Height of water column 

• Pumping rate and water level drawdown (if applicable) 
• Recharge rate (poor, good, excellent) 

• Periodic parameter readings 

• Sample observations 

• Type of equipment used 

• Total amount of water removed 

• Completion time 

Calculating Purge Volume 
The minimum number of gallons to be removed must be calculated before the development process begins. 

Information needed to calculate purge volume: 

• Total depth of well (fD) 

• Measured static water level (WL) 

• Screen length (SL) 

• Well casing inner diameter (ID) 

• Borehole Diameter (BD) 

• Number of gallons of water used during well drilling/ construction 

• Number of feet of ftlter pack installed above the screen, if the standing water column (SWC) is 
longer then the screen length 

To calculate one well volume: 

• Calculate the standing water column (SWC). TD minus WL equals SWC. 

• Use a well volume chart (Attachment 2) to find a multiplier in the volume per linear foot 
column that coincides with the well's ID. 

• SWC times ID multiplier equals gallons of water in one well volume 

To calculate one annulus volume (two options): 
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Option 1 (if the SWC is shorter than the screen length): 

• Portion of saturated annulus equals SWC 

• Use a volume chart to find a multiplier in the volume per linear foot column that coincides 
with the well's BD 

• BD multiplier minus ID multiplier equals annulus multiplier 

• Feet of saturated annulus times annulus multiplier times 30% (assumed porosity) equals gallons 
of water in one annulus volume 

Option 2 (if the SWC is longer than the screen length): 

• Portion of saturated annulus is equal to the screen length plus the number of feet of sand 
above the top of the screen 

• Use a volume chart to find a multiplier in the volume per linear foot column that coincides 
with the well's BD 

• BD multiplier minus ID multiplier equals annulus multiplier 

• Feet of saturated annulus times annulus multiplier times 30% (assumed porosity) equals gallons 
of water in one annulus volume 

To calculate the minimum gallons to be removed: 

• Well volume plus annulus volume plus number of gallons lost during well 
drilling/ construction equals one purge volume 

Example for the Development of a 4-inch Well 

The Well Construction Log notes that the borehole diameter is 10.25 inches, the screen is 15 feet long, and 

the driller used 75 gallons of water during well construction. Measured with a water level indicator, the static 

water level is 59.45 feet. Measured with a well tagger, the well depth is 71.21 feet. 

Record in logbook, TD = 71.25 feet 
WL = 59.45 feet 

TD minus WL = SWC 
Logbook, SWC = 11.8 feet 

From Chart 1 (Attachment 2), the gallons per linear foot multiplier for a 4-inch well is 0.66. Thus, 11.8 times 

0.66 equals 7.79 (gallons of water in one well volume). 
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Logbook, one well volume= 7.79 gal. 

From Chart 2 (Attachment 2), the gallons per linear foot for a 10.25-inch borehole is 4.29. Therefore, 4.937 

(BD multiplier) minus 0.66 (ID multiplier) equals 3.63 (annulus multiplier). Thus, 11.8 times 3.63 times 30% 

equals 12.89 (gallons of water in one annulus volume). 

Logbook, one annulus volume = 12.89 gal. 
drilling fluid lost = 75 gal. 

7.79 (one well volume) plus 12.89 (one annulus volume) plus 75 (fluid lost) equals 95.7 gallons (one purge 

volume). The work plan states that a minimum of three well volumes must be removed during development. 

Additional water may need to be purged to allow the parameters to stabilize and the water to clear up. 

Logbook, one purge volume= 95.7 gal. 
95.7 times 3 equals 287 (minimum number of gallons to be purged). 
Logbook, minimum gallons to be purged = 287 gal. 

DEVELOPMENT METHODS 

Bailing, Surging, and Pumping 
In relatively clean, permeable formations where water flows freely into the borehole, bailing, surging, and 

pumping is an effective development technique. The bottom of the well is flrst tagged to measure the 

amount of sand and silt before and after surging. Then a bailer (Figure 1) is lowered into the well to clean out 

any flnes that have settled on the bottom. Then a surge block (Figure 2), approximately the same diameter as 

the well casing, is used to agitate the water, causing it to move in and out of the screen, which draws in fines 

from the gravel pack and surrounding formation, and breaks up any bridges that may have formed during the 

placement of the gravel pack. After surging for a few minutes (depending on the height of the water column 

and length of screen), the bailer is again lowered to clean out any fmes that were drawn into the casing as a 

result of surging. This surge/bail technique should continue until minimal fines are being pulled out with the 

bailer. A submersible pump (Figure 3) is then be lowered down the well. Pumping should begin at the top of 

the saturated portion of the screened interval to prevent sand locking. The pump should be lowered at 

intervals of 5 feet or less until the pump is resting approximately 1 foot from the bottom of the casing. The 

water level must be monitored continuously during the first few minutes of pumping to prevent drawing the 

water level below the pump intake and breaking the suction. If possible, the discharge flow rate should be 

increased until the well is pumping at its maximum yield without a drawdown beneath the pump. 
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Figure 2 Surge Block 
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Figure 3 Submersible Pump 
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Overpumping and Backwashing 

Wells may be developed by overpumping (pumping or bailing the well at a rate that exceeds the ability of the 

formation to deliver water) and then reversing the flow direction (backwashing) so that the water is passing 

from the well into the gravel pack and formation. This back and forth movement of water through the well 

screen and gravel pack removes fines from the formation immediately adjacent to the well, while preventing 

bridging (wedging) of sand grains. Backwashing can be accomplished by several methods including pouring 

water into the well and then bailing, or forcing water into the well under pressure through a water-tight 

fitting. Care should be taken when backwashing not to apply too much pressure, which could damage or 

destroy the well screen. Where no backflow prevention valve is installed, a pump can be alternately started 

and stopped. This starting and stopping allows the column of water that is initially picked up by the pump to 

be alternately dropped and raised in a surging action. This surge tends to loosen the bridging of the fine 

particles, drawing them into the well where they are pumped out. 

Compressed Air 

Compressed air can be used to develop a well by either backwashing or surging. Backwashing forces water 

out through the screens, using increasing air pressure inside a sealed well, then releases the pressurized air to 

allow the water to flow back into the well. Care should be taken when using this method so that the water 

level does not drop below the top of the screen, thus reducing well yield. Surging, or the "open well" 

method, consists of alternately releasing large volumes of air into an open well below the water level to 

produce a strong surge by virtue of the resistance of water head, friction, and inertia. The well is subsequently 

pumped using the air lift method. 

Developing Wells with Floating Product 
It is important to disturb the formation as little as possible in wells that contain floating product. Surge 

blocks should not be used as they may smear the screen and the casing when the block is being withdrawn, 

potentially leaving evidence of product and increasing the risk of faulty data. Product wells should be 

developed using a bail/ pump method. A bailer should be lowered gently into the well, without agitating the 

water column, to remove any fines that have settled on the bottom. If the well produces sufficient water, a 

pump is lowered into the well and pumping started at a slow flow rate. The product/water level is manually 

monitored constantly for the first few minutes to prevent the product level from coming within 2 feet of the 

pump intake. Pumping is continued until at least the quantity of drilling fluid lost has been purged, the 

parameters have stabilized, and the discharge water is visibly clear. 
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Developing Wells in Tight Formations 
Developing low-yield wells is a very lengthy process; the amount of time spent developing a low yield well is 

project-specific and should be resolved individually for each project. For wells installed in clay or 

fine-grained silt, the method of development should be bailing only. Surging of such wells has been found to 

substantially increase the turbidity of the water and does not significantly improve hydraulic well response. 

These wells should be bailed dry and a record kept of the time it takes for the well to recharge 80 percent. 

REFERENCES 
Aller, L., Bennett, T.W., Hackett, G., Petty, RJ., Lehr,J.H., Sedoris, H., and Nielsen, D.M., 1989. Handbook of 

Suggested Practices for the Design and Installation of Ground-Water Monitoring Wells; National Water Well 
Association, Dublin, Ohio, 228 pp. 

Driscoll, F.G., 1987. Groundwater and WeiLr;Johnson Division; St. Paul, Minnesota, 497 pp. 

Neilson, D. ed., 1991. Ground-Water Monitoring, Lewis Publishers, Chelsea, Michigan, 334 pp. 
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ATTACHMENT 1 

WELL DEVELOPMENT LOG 



«<J> MT~E!1WATSON HARZA 

Well ID: 

Date: 

Sample ID: 

Time: 

Method: 

Technician: 

Comments: 

Screened Interval (ft): 

Pump Depth (ft): 

Flow Rate (gpm) 

Purging Device: 

Water Level Instrument: 

Water Quality Meter(s): 

WELL DEVELOPMENT LOG 

Well Diameter (in) 

Static Water Level (ft): 

Standing Water (ft): 

One Well Volume (gal): 

OVA Reading at TOC: 

OVA Reading in BZ: 



ATIACHMENT 2 

VOLUME CHARTS 



Ch 1 V 1 art - oumeo fPVCC . asm g 

Diameter on. .·• IN' 

. (~~e~~i:"~. >•y, 1 /LF ·· Schedule '>i~, 
,~ o ume ... 

·(inch~~ · (inches) i · :('· (ghllons) • 
40 1.25 1.660 1.380 0.08 
40 2 2.375 2.067 0.17 
40 3 3.500 3.068 0.38 
40 4 4.500 4.026 0.66 
40 6 6.625 6.065 1.50 
40 8 8.625 7.981 2.60 
40 12 12.750 11.938 5.82 
80 2 2.375 1.939 0.15 
80 4 4.500 3.826 0.60 
80 5 0.00 

Chart 2-Volume of Open Borehole and Annulus Between Casing and Hole 

Hole Diameter 
·(inches) (gallons) (eubic feet) · (inches) . ··.•··. ·. (ghllons) ··(cubic fee't) 

I 

~ 7.25 2.14 0.29 1.3 2.08 0.28 
. 7.25 2.14 0.29 2.0 1.98 0.26 
7.75 2.45 0.33 2.0 2.29 0.31 
8.25 2.78 0.37 2.0 2.61 0.35 
10.25 4.29 0.57 2.0 4.12 0.55 
8.25 2.78 0.37 3.0 2.41 0.32 
10.25 4.29 0.57 3.0 3.92 0.52 
12.25 6.12 0.82 3.0 5.76 0.77 
8.25 2.78 0.37 4.0 2.12 0.28 
10.25 4.29 0.57 4.0 3 .. 63 0.49 
12.25 6.12 0.82 4.0 5.47 0.73 
12.25 6.12 0.82 6.0 4.65 0.62 
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1.0 INTRODUCTION 

Volatile organic compounds (VOCs) within the unsaturated zone partition into the adsorbed, dissolved, free 

liquid, and vapor phases. Measurement ofVOCs through active soil gas investigation allows: 

bgs 
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Evaluation of whether waste discharges of VOCs have occurred which may impact 

groundwater; 

Determination of spatial pattern and extent of vapor phase soil contamination; 

Establishment of vapor distribution for the design of soil vapor extraction systems (SVE); 

and 

Determination of the efficiency of reduction in threat to groundwater from any cleanup 

action, including SVE. 

2.0 DEFINITIONS/ ACRONYMS 

Below Ground Surface 

Contract Required Quantitation Limit 

Detection Limit 

Electrolytic Conductivity Detector (e.g., Hall) 

Photoionization Detector 

Flame Ionization Detector 

Electron Capture Detector 

Gas Chromatograph 

Gas Chromatograph/Mass Spectrometer 

Identification 

Laboratory Control Sample 

Maximum Detection Limit 

Matrix Spike 

Microgram Per Liter 

Organic Vapor Analyzer 

Practical Quantitation Limit 

Quality Assurance 

Quality Control 

Response Factor 

Relative Retention Time 

Soil Gas SOP 
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RSD 

SVE 

VOCs 

Relative Standard Deviation 

Soil Vapor Extraction 

Volatile Organic Compounds 

3.0 RESPONSIBIUTIES 

Environmental Manager 

Selects site-specific sampling methods with input from the Field Team Leader and Site Geologist, Site 

Chemist, and oversees and/ or prepares subcontracts. 

Environmental Coordinator 

Selects site-specific sampling options. Helps prepare technical provisions of subcontracts for drillers. 

Implements selected sampling program. Aids in the selection of sampling methods and preparation of 

subcontracts. 

Chief Chemist 

Assists with the selection of sample collection techniques and analytical protocols. Assures that the 

laboratory adheres to analytical program requirements. Reviews data for compliance with data quality 

objectives and contract compliance. 

4.0 WORK PLAN 

The Work Plan should include, but is not limited to, the following topics: survey design, sample collection 

procedures, laboratory analysis of the soil gas samples, analytical data reporting and quality assurance/ quality 

control data requirements. 

4.1 SURVEY DESIGN 

A scaled facility map depicting potential sources and proposed sampling points should be drafted. The 

locations and coordinates of identifiable geographic landmarks (e.g., street center-line, benchmark, street 

intersections, wells, north arrow, and property lines) should be included on the map. 

The initial sampling points in the potential source areas and areas with known soil contamination using an 

adjustable 10 to 20 foot grid pattern should be located. Provide rationale for the number, location, and depth 

of sampling points. Screen the remainder of the site with a 100-foot or less grid pattern. Conduct close 

interval (10 to 20 foot grid pattern) and multi-level sampling (5 to 10 feet vertically between points) in areas 

with known soil contamination and relatively high VOC concentrations. 
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Use an on-site mobile laboratory with laboratory-grade certifiable instrumentation and procedures for real

time analysis of individual VOCs. Non-specific portable organic vapor analyzers (OVAs) and/ or gas 

chromatography-based hand-held detectors may not be used for analysis, except for daily or weekly vapor 

monitoring during SVE. 

Maintain flexibility in the sampling plan such that field modifications (grid pattern density, location, and 

depth) can be made as real-time evaluation of analytical test results occurs. Include in the work plan decision

making criteria for these adjustments and explain decisions in the report. 

Re-sample at any sampling point if anomalous data (i.e., 2 to 3 orders of magnitude difference from 

surrounding samples) are obtained. 

4.2 SAMPLE COLLECTION 

Obtain samples at an adequate depth (nominally 5 feet) below ground surface (bgs) to minimize potential 

dilution by ambient air. Conduct a site-specific purge volume versus contaminant concentration test at the 

start of the initial soil gas survey and vapor monitoring well sampling. Conduct this test based on soil type 

and where the VOCs are suspected to be highest. Adjust the purge rate and time to achieve the optimal 

purge rates and volume. Describe specific method and equipment to determine optimal purge rates and 

volumes in the Work Plan. A void application of high vacuum and flow rates to sampling trains to decrease 

the chances of leakage. Calibrate flow rate to less than or equal to 200 milliliters per minute. In general, 

minimize purging to ensure samples are representative of VOCs concentrations at the probe tip. Optimum 

purge volume may be compound specific. "Lighter" (higher volatility) early eluting VOCs, such as vinyl 

chloride, may reach their highest concentration with less purging than "heavier" (less volatile) late eluting 

VOCs, such as PCE. Therefore, optimize the purge volume for the compound(s) of greatest interest. 

Explain the expected zone of influence for sample points, taking into consideration soil types, land cover, 

drive point construction, and sample purge rate/time/volume in the Work Plan. The vertical zone of 

influence for purging and sampling must not intersect the ground surface. Soil gas sample collection and 

handling procedures should be specified in the Work Plan. Provide the procedures to prevent collection of 

samples under partial vacuum and the methods to minimize equipment cross-contamination between 

sampling points. 

Avoid making a pilot hole (e.g., using a slam bar) prior to inserting the probe rod, except to drill through 

concrete or asphalt. The process of making a pilot hole may promote vapor contaminant aeration and result 

in biased low sample concentrations. 
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The Work Plan should specify the sampling equipment (e.g., gas tight synnge, sorbent trap) will not 

compromise the integrity of the samples, Tedlar bags should only be used for qualitative analysis. Assure 

that the probe tip, probe, and probe connections have the same diameter to provide a good seal between the 

formation and the sampling assembly. If space develops between the probe and the formation, as a result of 

probe advancement, seal (e.g., with bentonite) the area around the probe at the surface to minimize the 

potential for ambient air intrusion. 

Some sampling systems (e.g., Geoprobe) use the probe rod as a conduit for the tubing that connects to the 

probe tip. Assure a tight fit between the tubing and the probe tip to minimize potential leakage and dilution 

of the sample. Follow the sampling method specified in the Work Plan. 

4.3 LABORATORY ANALYSIS 

The project Work Plan should specify the target analyte list. The target analyte list should be determined 

based on site history and conditions. A method detection limit (MDL) study should be performed for each 

target analyte at least annually. The MDLs should be confirmed prior to analysis. Practical quantitation limits 

(PQLs) should be provided for each analyte based on the laboratory instrument's ability to achieve reasonable 

limits. Action goals or limits should be determined in the Work Plan based on site history and contaminants 

of concern. Contract required quantitation limits (CRQLs) are then established based on all of the 

information provided above. 

The following detectors are used for soil gas analysis: 

• Electrolytic conductivity detector (ELCD) (e.g., Hall) 

• Photoionization detector (PID) 

• Flame ionization detector (FID) 

• Mass spectrometer (MS) 

• Electron capture detector (ECD) 

The detectors chosen will depend on the target analytes and goals of the project. 

4.3.1 Quality Control Requirements 

The following section describes the minimut? requirements for quality control (QC) for the analysis of soil 

gas samples. All standards and QC samples must be clearly identified and documentation maintained to trace 

them to their original source. 
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4.3.1.1 Calibration Requirements 

The gas chromatograph (GC) must be equipped with a type of column that can separate all of the target 

compounds. Coelution of the target analytes is not acceptable unless the compounds are distinguished and 

quantified by two different types of detectors in use at that time. Analyze the initial calibration and daily mid

point calibration check standards, LCS, method blank, and samples using the same GC conditions (i.e., 

detector and temperature program). Use a GC analytical run time sufficient to identify and quantify all of the 

target analytes. The analytical run sequence requirements are provided below. 

Perform an initial calibration for all target analytes. An initial calibration should be performed when: when 

the GC column is changed, when the GC operating conditions have changed, or when the daily midpoint 

calibration check standard does not meet the specified criteria. 

The calibration should include at least three different concentrations of the target analytes, with the lowest 

standard not exceeding five times the CRDL for each compound. Calculate the response factor (RF) for each 

compound and calibration concentration prior to analyzing any field samples. Calculate the average RF for 

each compound. The percent relative standard deviation (%RSD) for each target analyte must not exceed 

20%. 

Verify the true concentration of the standard solutions used with the LCS after each initial calibration. 

Conduct the verification using a LCS mid-point concentration within the initial calibration range. The LCS 

must include all the target compounds and the RF must be within 15% difference from the initial calibration. 

The calibration must be verified using the calibration standard solution with a mid-point concentration within 

the linear range of the initial calibration before any samples are analyzed. The daily mid-point must contain 

all the target analytes. Assure that the RF of each compound is with 85% to 115% of the average RF from 

the initial calibration. 

4.3.1.2 Quality Control Samples 

Laboratory control samples (LCSs) are prepared using a second source standard that is totally independent 

from the standards used for the initial calibration. Second source means a different supplier (whenever 

possible) or a different lot from the supplier. 

Field blank samples are used to detect any possible interference from ambient air. Investigate and determine 

the source(s) and resolve any laboratory contamination problem prior to analyzing samples, if the blank 

indicates measurable concentrations above the CRQL of the target analyte(s). 
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Add surrogate compounds (if used) to all calibration and daily mid-point check standards, blanks, site 

samples, and samples for second column confirmation to monitor the relative retention time (RR1) shift 

between GC runs. This is recommended for better compound identification when ELCD, PID, ECD, and 

FID are used for analysis. Two to three different surrogate compounds should be used to cover the different 

temperature programming range for each GC run. 

Assure that the surrogate compound concentration is within the initial calibration range. Use a surrogate for 

both primary analysis and second column confirmation. Second column confirmation can be done with a 

different GC. The representative sample can be collected in Tedlar bag and conftrmation can be done off 

site. Second column confirmation may not necessary if the compounds present have been confirmed from 

previous soil.gas investigations. 

4.3.1.3 Quantitation 

Assure that the requirements for initial calibration, daily mid-point, blank, and LCS are met before any field 

samples are analyzed. Analyze samples within 30 minutes after collection to minimize VOCs loss. Longer 

holding times may be allowed if the laboratory uses special sampling equipment (e.g., sorbent trap, glass bulb) 

and demonstrates that the holding time can exceed 30 minutes with no decrease in results. 

Assure that concentrations of constituent(s) in sample do not exceed 50% of the highest concentration in the 

calibration range. Reanalyze the sample using a smaller volume or dilution if the detected concentration 

exceed 50 percent of the highest concentration in the calibration range. 

Attain DL of not more than 1 ~g/L for all target compounds. If lesser sample volumes or dilutions are used 

to off-set possible high concentration of constituents in the initial run, use the initial run to calculate the 

results for constituents that are not affected by the high concentration so that DL of 1 ~g/L for these 

compounds can be achieved. Quantify sample results using the average RF from the most recent initial 

calibration. Add surrogate compounds to all samples if GC/MS is not used for analysis or compound 

confirmation. Conduct compound confirmation by GC/MS or surrogate compounds and second column. 

Identify VOCs through mass spectrum and retention time comparison if MS is used for analysis. Surrogate 

analysis and second column conftrmation are not mandatory. 

Detection limits (DLs) may be raised above 1 ~/L for compounds with high results (i.e., the limit as 

specified in the Work Plan) and those closely eluting compounds for which quantitation may be interfered by 

the high concentrations. Quantify sample results according to this SOP for analytes which are not affected by 

the high concentration compounds. 
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If high VOC concentration in an area is known from previous soil gas analysis the procedures specified in 

this SOP regarding high concentration samples are not necessary when analyzing samples from the area in 

question. 

When dilution with ambient air is used for samples with high results, dilute and analyze in duplicate each day 

at least one sample to verify the dilution procedure. Ambient air should be checked periodically during each 

day of analysis. 

Shorten the GC run time under the following conditions only: 

1. The exact number and identification of compounds are known from previous soil and soil 

gas investigations; and 

2. The consultant has been given permission by Regional Board staff to analyze only for 

specific compounds. 

Meet the following requirements when shortening GC run-time: 

'l. Client and chemistry staff must approve the shortened run time; 

2. The compounds must not coelute; 

3. Perform initial calibration and daily mid-point calibration check and analyze LCS and 

samples under the same conditions as the shorter GC run-time; 

4. Quantitate using the average RF from the initial calibration utilizing the shorter run-time; 

and 

5. Perform a normal run-time analysis whenever peaks are detected within retention time 

windows where coelution, as indicated by the calibration chromatograms, is likely. 

Analyze an LCS as the last GC run of the day. Include the same compounds used in the daily mid-point 

calibration check analysis, as listed in Section 4.3.2.1. Attain RF for each compound within 80% to 120% of 

the average RF from the initial calibration. If the RF is not within these limits, all test results generated from 

the same day will be considered questionable and may be rejected by the project chemist. 
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Analyze an LCS at the detection limit concentration instead of the mid-point concentration if all samples 

from same day of analysis show non-detect (ND) results. The recovery for each compound must be at least 

50%. If it is less than 50%, all the ND results of the samples become questionable. 

Analyze on-site the evaluation check sample as part of the QA/QC procedures when presented with such a 

check sample by chemistry staff. Provide preliminary results on-site. 

If the results show that the soil gas consultant has problems with analysis, all the results generated during the 

same day may be rejected. Correct all problems before any more samples are analyzed. 

Unannounced, on-site inspection by project chemist is routine. Provide upon request hard copies of the 

complete laboratory data, including raw data for initial calibration, daily mid-point check, LCS and blank 

results. Failure to allow such inspection or to present these records or field data may result in rejection of all 

sample results. The soil gas consultant must understand the instruments, analytical and QA/QC procedures 

and must be capable of responding to reasonable inquiries. 

Maintain the following records in the mobile laboratory. 

1. A hard copy record of calibration standards and LCS with the following information: 

a. Date of receipt 

b. Name of supplier 

c. Lot number 

d. Date of preparation for intermediate· standards (dilution from the stock or 

concentrated solution from supplier) 

e. ID number or other identification data 

f. Name of person who performed the dilution 

g. Volume of concentrated solution taken for dilution 

h. Final volume after dilution 

i. Calculated concentration after dilution 

2. A hard copy of each initial calibration for each instrument used for the past few months. 

3. The laboratory standard operating procedures. 
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All sample test results and QA/QC data will be reported using an accepted format agreed on by Triassic Park 

and the Corrective Action Project Manager. Compounds may be listed by retention time or in alphabetical 

order. Include in the table of sample results all compounds in the analyte list. Report unidentified or 

tentatively identified peaks. Submit upon request all data in electronic format and raw data, including the 

chromatograms. Identify the source(s) of the contaminants detected in the investigation, as indicated by the 

data. 

4.3.1.4 Analytical Data Reporting 

Report the following for all calibration standards, LCS and environmental samples: 

1. Site name 

2. Laboratory name 

3. Date of analysis 

4. Name of analyst 

5. Instrument identification 

6. Normal injection volume 

7. Injection time 

8. Any special analytical conditions/remark 

Provide additional information, as specified, for different types of analyses. Tabulate and present in a clear 

legible format all information according to the following grouping: 

1. Initial calibration 
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b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Source of standard (STD LOT ID NO.) 

Detector for quantitation (DETECTOR) 

Retention time (RT) 

Standard mass of concentration (MASS/CONC) 

Peak area (AREA) 

Response factor (RF) 

Average response factor (Rfave) 

Standard deviation (Sdn.t) ofRF 

Percent relative standard deviation(% RSD), i.e., (SDn-t)/RFavc) x 100 (%) 

Acceptable range of%RSD (ACC RGE) 

Soil Gas SOP 
Page 9 of14 



2. Daily calibration check sample 

a. Source of standard 

b. Detector 

c. Retention time (RT) 

d. Standard mass or concentration 

e. Peak area 

f. Response factor (RF) 

g. percent difference between RF and Rfavc from initial calibration (% DIFF) 

h. Acceptable range of %DIFF (ACC RGE) 

3. LCS. Same format as daily calibration 

4. Environmental sample 

a. Sample identification 

b. Sampling depth 

c. Purge volume 

d. Vacuum pressure 

e. Sampling time 

f. Injection time 

g. Injection volume 

h. Dilution factor (or concentration factor if trap is used) 

i. Detector for quantitation 

j. Retention time (RT) 

k. Peak area 

1. Concentration in f.Lg/L (CONC) 

m. Total number of peaks found by each detector 

n. Unidentified peaks and/ or other analytical remarks 

5. Surrogate and second column confirmation 

Mark RT and compound name on: a) second column chromatogram of standard and b) 

second column chromatogram of confirmation sample 
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Discuss the method(s) to be used for data interpolation (contouring). Provide isoconcentration maps for 

each VOC detected, total chlorinated volatile organics, total aromatic hydrocarbons, and petroleum-based 

hydrocarbons for each sampling depth, as applicable. Provide cross-section(s) depicting the geology and 

changes in contaminant concentration with depth, as justified by the data. 

4.4 QUALITY ASSURANCE SPLIT SAMPLES 

Discuss soil boring locations with project staff. Locate borings and sampling depths based upon all available 

information including soil gas survey test results. 

4.5 SOIL VAPOR MONITORING WELL/VERTICAL PROFILING 

Install soil vapor monitoring wells for vertical profiling in areas where significant VOC concentrations were 

identified during the vapor investigation. The objectives of vertical profiling are to: 1) assess the vertical 

distribution of VOCs in the vapor phase within the unsaturated zone, 2) determine the spatial pattern of 

vapor phase soil contamination at different depths within the unsaturated zone, 3) identify migration 

pathways at depth along which VOCs may have migrated from sources, and 4) serve as discrete monitoring 

points to evaluate the efficiency of a cleanup action. Soil vapor monitoring wells offer the opportunity to 

resample as many times as necessary to monitor soil vapor changes over time. Address the following items 

(when appropriate) when conducting vertical profiling. 

Install nested, cluster, and/ or multi-port vapor monitoring wells to obtain discrete multi-depth soil vapor data 

in the unsaturated zone. Provide a schematic diagram of the well design and a cross-section of the site 

showing the major lithologic units and zones for vapor monitoring. 

Collect undisturbed soil samples if fine-grained soils are encountered during drilling of the boring for the 

probes. Due to air-stripping effect, VOC analysis of soil sample is not acceptable if air drilling method is 

used. Refer to Section 3.0 for sampling and testing requirements. 

Use all available information (e.g., geologic log, organic vapor concentration reading) to select appropriate 

depths for vapor monitoring. Install probes at depths with elevated vapor readings (headspace) and/ or 

slightly above ftne-grained soils which can retard the migration of VOCs. The deepest probe should be 

installed above the capillary fringe. 
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Consider installing nested vapor probes in the annular space of the groundwater monitoring well to serve as a 

dual-purpose well if both vapor and groundwater monitoring are required. This design saves costs by 

installing vapor and groundwater monitoring wells in a single borehole. 

Use small-diameter (e.g., ~1/4-inch) continuous tubing attached from the vapor probe to the ground surface 

to minimize purge volume. 

Design and construct the vapor wells to serve as long-term monitoring points to evaluate the efficiency of a 

cleanup action and soil vapor changes over time. Protect the tubing from being damaged or clogged by 

subsurface soil materials especially in deep installations (e.g., placing inside a PVC casing) or consider using 

1/2-inch PVC pipe in place of the tubing. If a tubing is used, consider attaching a weight at the probe tip 

and/ or attaching the tubing onto a supporting pipe or rod to ensure that the probe tip remains in-place 

during installation. 

Properly cap the top end of each tubing/pipe (e.g., control valve) and label each tubing/pipe with the correct 

sampling depth. 

Attach the bottom-end of the tubing ·tO an appropriate 'Vapor probe (e.g., PVC screen, stainless steel wire 

screen, stainless steel probe, or brass elbow, etc.). Ensure that the connection between the tubing and the 

vapor probe is tight to prevent leakage. 

Place the filter pack (e.g., sand or pea gravel) around each vapor probe and isolate each monitoring zone with 

bentonite seals. Use an appropriate method (e.g., tremie method) to avoid bridging or segregation during 

placement of the filter packs and bentonite seals. 

Extend the filter pack to a sufficient distance above the probe to allow for settling of backfill materials. In 

general, the filter pack should not exceed 3 feet in thickness. In deep borings, the filter pack should extend 

about 4 feet above the probe to allow for settling of backfill materials and to reduce the potential for the 

bentonite seal settling around the probe. 

Consider placing fine sand above the filter pack to prevent the bentonite seal from entering the filter pack. 

Place a minimum of 2 feet thick bentonite seal above and below the filter pack. Allow sufficient time (e.g., 

1/2 to 1 hour) for bentonite seal to properly hydrate before placing filter pack or cement-based sealing 

materials. Prevent infiltration of surface runoff and unauthorized access (e.g., use a locking subsurface utility 

vault). 
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Specify the schedule for sampling the vapor probes. In general, soil vapor monitoring is required a minimum 

of 1 and 2 months after installation. Due to the VOC stripping caused by air drilling methods, conduct soil 

vapor monitoring at least 2 and 4 months following well completion when vapor concentrations stabilize. 

Regional Board staff may require a different sampling schedule and additional sampling based upon site 

conditions and test results. 

Specify the procedures to properly decommission vapor wells that are no longer needed. The 

decommissioning activity should achieve an effective and long-term seal of subsurface geologic materials and 

prevent cross contamination in the subsurface. 

5.0 REFERENCES 

CRWQCB, 1995California Regional Water Quality Control Board, Los Angeles Region, Draft "Requirements 

for Active Soil Gas Investigation", October 1995. 
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INTRODUCTION 
For remedial investigations, primary consideration must be gtven to obtaining samples that are 

representative of existing conditions and valid for chemical analysis. The samples must not be 

contaminated by drilling fluids or by the sampling procedures. 

This guideline provides a description of the principles of operation, applicability, and implementability 

of standard soil sampling methods used during remedial investigations. The purpose of this 

document is to aid in the selection of soil sampling methods that are appropriate for site-specific 

conditions. It is intended to be used by the project manager, project engineer, field team leader, and 

site geologist to develop an understanding of each method sufficient to permit work planning, 

scheduling, subcontracting, and resource planning. 

This guideline focuses on methods and equipment that are readily available and typically applied. It is 

not intended to provide an all-inclusive discussion of soil sampling methods. Sample types, samplers, 

and sampling methods are discussed. 

Blow Counts 

VOCs 

DEFINITIONS 
Number of hammer blows needed to advance a split-spoon 
sampler. Blow counts are usually counted in 6-inch increments. 

Volatile organic compounds. 

RESPONSIBILITIES 
The Project Manager selects site-specific soil sampling methods with input from the field team 

leader and site geologist; oversees and/ or prepares drilling subcontracts. 

The Site Geologist selects site specific drilling and sampling options; helps prepare technical 

provisions of drilling subcontracts. 

The Field Team Leader implements the selected drilling program and assists in the selection of 

drilling methods and preparation of subcontracts. 

The Rig Geologist supervises and/ or performs actual sampling procedures. 
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SOIL SAMPLING 

TYPES OF SAMPLES 
Four basic types of samples are collected in site investigation work: bulk samples, representative 

samples, "undisturbed" samples, and composite samples. 

Bulk Samples 
Bulk samples are generally a shovelful or trowelful of material taken from cuttings. There is usually 

significant uncertainty regarding which interval the cuttings represent. This type of sampling is rarely 

used and is the least accurate of the four basic sample types. 

Representative Samples 
Representative samples are collected with a drive or push tube. They do not represent undisturbed 

conditions but do represent all the constituents that exist at a certain interval. 

Undisturbed Samples 
"Undisturbed" samples are high-quality samples collected under stricdy controlled conditions to 

minimize the structural disturbance of the sample. Undisturbed samples should be collected when all 

the presampling relationships need to be preserved. Every effort is made to avoid altering the sample 

during the sampling process. Undisturbed samples are generally required for geotechnical work and 

are rarely necessary to assess environmental quality. 

Composite Samples 

Composite samples are a blend or mix of sample material, usually combined from two or more 

stratigraphic intervals and mixed in such a way as to represent the total borehole. Homogenized 

samples are composited over a discreet interval. For example, if a sample represented the 10- to 

11.5-foot interval, the material from that interval would be mechanically blended before being put 

into the appropriate sample container. VOC samples are never composited or homogenized. 

SAMPUNG METHODS 

Solid-Barrel Samplers 
The diameter of the solid barrel sampler is 1 to 6 inches and the length is between 12 and 60 inches. 

The sampler is usually steel or stainless steel and can be used with thin-walled liners that can be slid 
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into or out of the sampler barrel. Liners may be made of brass, aluminum, stainless steel, or synthetic 

materials. Liner materials are acceptable based on the types of materials, tests, and analyses 

performed. 

Split-Spoon Samplers 

Split-spoon samplers are the most commonly used samplers for monitoring and geotechnical work 

and can be applied to a variety of drilling methods. Split-spoon samplers are usually steel or stainless 

steel, are tubular in shape, and are split longitudinally into two semicylindrical halves. They may be 

lined or unlined. Liners are made of brass, aluminum, stainless steel, or various synthetic materials. 

Split-spoon samplers are generally available in 2-, 2.5-, 3-, 3.5-, and 4-inch outside diameters (OD). 

Lengths range between 12 and 60 inches. The 18-inch long sampler is the most commonly used. 

Three 6-inch liners are generally used with this sampler. Sixty-inch samplers are used when 

continuous coring is necessary. 

Driving (hammering) is the usual method of obtaining split-spoon samples up to 2.5 feet in length. 

Samples are collected from the split-spoon sampler by driving the sampler into undisturbed material 

beneath the bottom of the casing or borehole with a weighted hammer. For most sampling, a 

140-pound hammer is used. The hammer may either be at the ground surface or in-hole. The number 

of blow counts per 6-inch increment of total drive is recorded. An estimate of the density and 

consistency of the subsurface soils can be made from the relationships among the hammer weight, 

drop, and number of blows required to advance the split spoon in 6-inch increments. 

If the sampler cannot be advanced 6 inches with a reasonable number of blows (usually about 50), 

sampler refusal occurs and the sampling effort at that particular interval is terminated. If "auger 

refusal" has not occurred, the hole is advanced to the next sampling interval where another attempt at 

sample retrieval is made. 

After the split spoon is removed, it is opened for visual inspection and classification. If an adequate 

volume of sample has not been retrieved, additional sample shall be collected from a second sampler 

from the interval immediately below the preceding interval. 

If VOCs are to be analyzed, the sample is immediately transferred into the appropriate sampling jars 

upon retrieval of the split spoon from the borehole. Following sample description, sample material 

for non-VOC analyses may be composited, homogenized, or collected from discrete intervals as 
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provided in the project work plan. Care shall be taken to ensure that the sample collected is 

representative of the sample interval of interest, and not slough material. All slough material shall be 

discarded. If a representative sample is to be retained for future reference, the sample must be stored 

in a container that is compatible with potential contaminants in the sample and minimizes the 

potential for accidental spillage. 

Thin-Walled Tube Samplers 
The thin-walled tube (Shelby tube) sampler is a 18-, 30-, or 36-inch long, thin-walled steel, aluminum, 

' brass, or stainless steel tube equipped with a connector head. It is primarily used in soft or clayey 

formations where it will provide more sample recovery than a split-spoon sampler and when relatively 

undisturbed samples are desired. The most commonly used sampler has a 3-inch OD and a 2.81-inch 

cutting diameter, and is 30 inches long. 

Pressing or pushing without rotation is the normal mode of advance for the thin-walled sampler. If 

the tube cannot be advanced by pressing, it may become necessary to drive the sample with drill rods 

and hammers without rotation. The tubes are generally allowed to stay in the hole 10 to 15 minutes 

to allow the buildup of skin friction prior to removal. The tube is then rotated to separate it from the 

soil beneath it, prior to being brought to the surface. 

After removal, the sample is inspected to ensure an adequate sample volume has been collected. If an 

inadequate volume has been collected, the above sampling procedure is repeated. 

Upon retrieval, a description of the soil core is recorded in the logbook and any disturbed soil 

removed from the end of the tube. VOC samples are removed and placed in the appropriate sample 

containers immediately upon sample retrieval. Thin-walled tubes are capped with nonreactive 

material for transport. 

Continuous Coring 

Continuous coring is usually performed with a 60-inch split-spoon sampler that is advanced by 

pressing without rotating while the drill bit is rotating. The sampling tube is lowered into and 

retrieved from the augers or drill stem using a wireline or drill rods. 

The sampling tube is locked into place so the sampler protrudes slightly ahead of the drill bit. As the 

bit is advanced, the auger is pressed into the formation. After the hole has been advanced the length 
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of the sampling tube, the full sampler is retrieved and an empty sampler is put down the hole. 

Sampling procedures will follow those described in Section 4.2.2. 

REFERENCES 
Aller, L., Bennett, T.W., Hackett, G., Petty, RJ., Lehr, J.H., Sedoris, H., and Nielsen, D.M., 1989. 

Handbook of Suggested Practices for the Design and Installation of Groundwater Monitoring Wells, 
National Water Well Association, Dublin, Ohio, 397 pp. 

Driscoll, F.G., 1987. Groundwater and Wells, Johnson Division, St. Paul, Minnesota, 1089 pp. 

Nielsen, D. ed., 1991. Ground-Water Monitoring, Lewis Publishers, Chelsea, Michigan, 717 pp. 

U.S. Environmental Protection Agency, 1987. A Compendium of Superfund Field Operations Methods, 
EPA/540/p-87 /001. 
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1.0 INTRODUCTION 

This standard operating procedure (SOP) describes methods and equipment commonly 

used for measuring surface water (seeps/springs and streams) flow rates. 

Typical methods of flow rate measurement include collection of known volumes of 

discharge into calibrated containers over a specific time interval for seeps and springs, 

and use of paddle meters for stream flow. 

Specific field measurement problems may require the adaptation of existing equipment or 

design of new equipment. Such innovations shall be clearly described in the work plan 

and shall be evaluated and approved by the corrective action project manager. 

2.0 DEFINITIONS 

Current Meter: An instrument used to measure, at a point, velocity of flowing water. 

Discharge: The volume of flow of water through a cross section in a unit of time, 

including any sediment or other solids that may be dissolved in, or mixed with the water. . 

3.0 RESPONSIBILITIES 

This section presents a brief definition of field roles, and the responsibilities generally 

associated with them. This list is notintended to be comprehensive and often, additional 

personnel may be involved in other aspects of the project. In addition, one person may 

serve in more than one role on any given project. Project team member information shall 

be included in project-specific plans (e.g., work plan, field sampling plan, quality 

assurance plan), and field personnel shall always consult the appropriate documents to 

determine project-specific roles and responsibilities. 

Environmental Manager: Selects project-specific location and sample identification 

criteria with input from other key project staff. Oversees and prepares subcontracts. 
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Performs project audits. Ensures that project-specific Data Quality Objectives are 

fulfilled.· 

Field Team Leader (FTL): Implements project-specific location and sample 

identification criteria. Helps prepare technical provisions of subcontracts. Prepares daily 

logs of field activities. 

Environmental Coordinator (or other designated personnel): Assists the FfL or 

geologist, hydrogeologist or engineer with the implementation of field tasks. 

4.0 PROCEDURES 

4.1 BACKGROUND 

Stream flow data is useful in the selection of sampling sites in streams, and can also be 

used in conjunction with contaminant concentration data to estimate total contaminant 

loads carried by a stream. Flow rate measurements may require wading in streams and 

are generally labor-intensive and time consuming. 

4.2 FLOW RATE MEASUREMENT PROCEDURES 

4.2.1. Seeps and Springs 

Flow rates shall be estimated by collecting a known volume of seep discharge into a 

calibrated container (i.e., one-liter, one-gallon, or five-gallon containers) over a specific 

time interval. Sufficient time shall be allowed in order to achieve accurate flow rate 

measurements, and shall depend on the observed flow conditions of the seep/spring. 

For example, rapid discharge seeps/springs may require shorter time intervals while 

slowly discharging seeps/springs may require longer time intervals. A minimum of three 

measurements should be taken and the results averaged. All results shall be reported in 

Revision 0 
February 2003 

Surface Flow Measurement SOP 
Page 4 of9 



gallons per minute (gpm) and recorded on the Sampling Log Form. An example of this 

form is included. Flow rates shall be.measured as described in the following paragraphs. 

• Collect seep/spring discharge into a container (e.g., 5-gallon bucket) by 

diverting the total flow into the container. If the natural seep/spring discharge 

area is modified to allow the flow to be contained, sufficient time shall be 

allowed to allow the flow to return to its pre-modified rate. The size of the 

container shall be based on the observed rate of flow or rate of discharge. 

Allow the discharge to collect in this container until the container overflows. 

The container shall be positioned in such a manner as to allow overflow to 

collect into a second calibrated container. 

• Position a second calibrated container below the overflowing container and 

record the time it takes for the calibrated container to fill with seep/spring 

discharge. 

• Calculate flow rate using the recorded time and volume measurements. 

4.2.2. Streams 

4.2.2.1. Summary of Test Method. Various techniques are available for measuring 

stream flow. However, only the use of rotating-element type current meters (commonly 

referred to as paddle meters) is discussed in this SOP. A more detailed description of this 

technique is available in ASTM;D 3858:-9s,;stai}ffitk~;_'Test MethOd foi QPen.:-Channel 

Flow~ Measurement of water by Vdodty-Area.Method, included as Attachment 1 of this 

SOP. 

The principal of this test method consists in accurately measuring the flow velocity and 

cross-sectional area of an open channel or stream. The total flow or discharge 

measurement is the summation of the products of partial areas of the flow cross section 

and their respective average velocities. The total flow (Q) is calculated as follows: 
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Q = L (av) 

Where: 

Q = total flow 

a= individual partial cross-sectional area, and 

v = corresponding mean velocity of the flow normal (perpendicular) to the partial area. 

Because computation of total flow is a summation or integration process, the overall 

accuracy of the measurement is generally increased by increasing the number of partial cross 

sections. Generally 20 partial cross sections are adequate depending on the variability and 

complexity of the flow and the cross section. More partial sections may be required for 

complex channels with rough, non-uniform velocity distribution, and fewer partial sections 

may be required for smooth, less complex channels with a uniform velocity distribution. 

The partial sections shall be chosen so that each contains no more than 10% of the total 

discharge. 

4.2.2.2. Instrumentation. Various types of instruments are available for the measurement 

of stream flow rates. If such a measurement techniques is appropriate at the Triassic Park 

Facility, current meters discussed in this SOP are of the rotating element type (paddle 

meters) will be used. The operation of these meters is based on proportionality between the 

velocity of the water and the resulting angular velocity of the meter rotor. Rotating-element 

meters can have either horizontal-axis rotors or vertical-axis rotors. Meters with 

vertical-axis rotors operate in streams with lower velocities; meters with horizontal axis 

rotors work effectively over a wide range of velocities. In addition, the horizontal-axis rotor 

disturbs the flow less and is less likely to be fouled by debris. 

The horizontal distance to any point in a cross section is measured from an initial point on 

the surface water flow. Overhead access can be used regularly in making discharge 

measurements where the flow measuring locations are commonly marked with paint marks 
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at the desired distance intervals. Steel tapes, metallic tapes, or pre-marked taglines are used 

for discharge measurements made from boats or unmarked bridges, or by wading. 

4.2.2.3. Test Procedure. For open-channel flow rate measurements, measurements 

should be collected by wading into the stream if stream depth and velocity conditions 

permit. Wading measurements are generally considered unsafe when the product of water 

velocity (feet per second (ft/s)) times depth (feet (ft)) exceeds 10 (or meters per second 

times depth in meters exceeds 1). Safety precautions associated with contact with the 

water shall be addressed in the project-specific health and safety plan. Because the field 

technician is normally in the water near his measuring equipment, he is in a position to 

note changes in channel geometry, flow angles, or obstructions that might effect flow 

patterns. Such observations shall be noted in the field logbook. In a wading measurement, 

the current meter shall be mounted so that the rod is held in a true vertical position. The 

technician shall stand to the side and slightly down-stream from the rod, so that his body 

shall not obstruct flow past the meter. 

4.2.2.4. Where stream depth and velocity conditions do not permit wading, a small 

temporary bridge may be used as a platform for making discharge measurements. 

Measurements shall be made by suspending the current meter on a handline or on a line 

attached to a sounding reel mounted on a bridge crane or bridge board. A sounding weight 

shall be suspended below the meter to hold the meter in position. Measurements shall be 

made the upstream side to ensure that the hydraulic characteristics of the bridge structure 

do not affect the flow and to allow visual observation of approaching drift in the stream. 

4.2.2.5. At sites where the frequency of discharge measurements is high (e.g., at a gauging 

station) a cableway may be ereCted to serve as a platform for measuring equipment and 

personnel. The meter and sounding weight are suspended by cable from a sounding reel in 

the same manner as from a bridge. 

4.2.2.6. Measurements of discharge and depth in frozen rivers and streams shall be 

performed by cutting or drilling holes through the ice cover. Positioning of the current 
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meter and the determination of water depth shall be obtained with a wading rod. In such 

cases, depth calculations shall take into account the thickness of the ice cover. 

5.0 REFERENCES 

ASTM D 3858-95, 1996. Standard Test Method for Open-Channel Flow Measurement of 

Water by Velocity-Area Method. 

6.0 ATTACHMENTS 

ASTM D 3858-95: Standard Test Method for Measurement of Water by Velocity-Area 

Method; 1996 Annual Book of ASTM Standards, Section 11, Volume 11.01 
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1.0 lNTRODUCTION 

This standard operating procedure (SOP) describes methods and equipment commonly 

used for collecting environmental samples of surface water for either on-site examination 

and chemical testing or for laboratory analysis. 

The information presented in this SOP is generally applicable to all environmental 

sampling of surface waters except where the analyte(s) may interact with the sampling 

equipment. The collection of concentrated sludges or hazardous waste samples from 

disposal or process lagoons often requires methods, precautions, and equipment different 

from those described herein. 

Specific sampling problems may require the adaptation of existing equipment or design 

of new equipment. Such innovations shall be clearly described in the project-specific 

sampling plan and shall be evaluated and approved by the Triassic Park Project Manager. 

2.0 DEFINITIONS 

Bailer: A long narrow tubular device with an open top and a check valve at the bottom. 

Bailers may be made of Teflon®, Polyethylene, or stainless steel. 

Conductivity: The ability of a solution to conduct electricity. 

Dip Sampler: A sample container that may be held directly or attached to a pole, used to 

collect surface water samples from the surface or just beneath the surface. 

Dissolved Oxygen (DO) A measure of the quantity of oxygen dissolved in groundwater. 

DO data is collected in the field using direct measure probes. 

Environmental Sample: A solid or liquid sample collected for chemical or geotechnical 

analysis. These samples are used to support remedial investigation, feasibility studies, 
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treatability studies, remediation design and performance assessment, and waste 

characterization. 

Oxidation-Reduction Potential (ORP): A measurement of the reducing or oxidation 

potential of a given system or medium. Data is collected in the field using direct measure 

probes. 

Peristaltic Pump: A low volume pump that operates by suction lift. 

pH: A measure of the acidity or alkalinity of a solution, numerically equal to 7 for 

neutral solutions, increasing with increasing alkalinity to a maximum value of 14, and 

decreasing with increasing acidity. 

Temperature: A measure of the thermal energy contained in a given system. Units are 

commonly in degrees Centigrade (°C) or Fahrenheit (°F). 

Turbidity: Cloudiness in water due to suspended and colloidal organic and inorganic 

material. 

3.0 RESPONSIBILITIES 

This section presents a brief definition of field roles, and the responsibilities generally 

associated with them. This list is not intended to be comprehensive and often, additional 

personnel may be involved in other aspects of the project. Project team member 

information shall be included in project-specific plans (e.g., work plan, field sampling 

plan, quality assurance plan), and field personnel shall always consult the appropriate 

documents to determine project-specific roles and responsibilities. In addition, one 

person may serve in more than one role on any given project. 

Project Manager: Selects site-specific field program with input from other key project 

staff and Triassic Park personnel. 
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Quality Control Manager: Performs project audits. Ensures project-specific data 

quality objectives are fulfilled. 

Field Team Leader (FTL) and/or Geologist, Hydrogeologist, or 

Engineer: Implements field program and supervises other field personnel. Prepares 

daily logs of field activities. 

Field Technician (or other designated personnel): Assists the FTL and/or geologist, 

hydrogeologist, or engineer with field tasks. 

4.0 PROCEDURES 

4.1 BACKGROUND 

Collecting a representative sample from surface water is often difficult because of water 

movement or stratification. To collect representative samples, sampling bias related to 

site selection; sampling frequency; sample collection; sampling devices; and sample 

handling, preservation, and identification must be minimized. 

Representativeness is a qualitative description of the degree to which an individual 

sample accurately reflects population characteristics or parameter variations at a sampling 

point. It is therefore an important element not only for assessment and quantification of 

environmental impact to, or posed by, the site, but also for providing information for 

engineering design and construction. Proper sample location selection and proper sample 

collection methods are important to ensure that a representative sample has been taken. 

4.2 DEFINING THE SAMPLING PROGRAM 

Factors that shall be considered in developing a sampling program for surface water 

include study objectives; accessibility; site topography; flow, mixing, and other physical 

characteristics of the water body; point and diffuse sources of contamination; and 

personnel and equipment available to conduct the study. For waterborne constituents, 
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dispersion depends on the vertical and lateral mixing within the body of water. 

The hydrologist developing the sampling plan must therefore understand the mixing 

characteristics of streams, lakes, ponds, and lagoons. 

4.2.1. Sampling Program Objectives 

The objective of surface water sampling is to determine the quality of the surface water 

entering, leaving, or remaining within the site. The scope of the sampling program shall 

therefore consider the sources and potential pathways for transport of contamination to or 

in a surface water body. Sources may include point sources (leaky tanks, outfalls, etc.) or 

non-point sources (e.g., spills). The major pathways for surface water contamination 

(not including airborne deposition) are: 

• Overland runoff; 

• Leachate influx to the water body; 

• Direct waste disposal (solid or liquid) into the water body; and 

• Up-gradient groundwater influx. 

The relative importance of these pathways, and therefore the design of the sampling 

program, is controlled by the physiographic and hydrologic features of the site, the 

drainage basin(s) that encompass the site, and the history of site activities. 

Physiographic and hydrologic features to be considered include slopes and runoff 

direction; areas of temporary flooding or pooling; artificial surface runoff controls such as 

berms or drainage ditches (and when they were constructed relative to site operation); and 

locations of springs, seeps, marshes, etc. In addition, the obvious considerations such as 

the location of man-made discharge points to the nearest stream (intermittent or flowing), 

pond, lake, etc., shall not be overlooked. 

The potential for dispersion of dissolved or sediment-associated contaminants away from 

the source shall also be considered. The dispersion may lead to a more homogeneous 

distribution of contamination at low or possibly non-detectable concentrations. 
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The distribution of particulates within a sample is an important consideration. 

Many organic compounds are only slightly water-soluble and tend to be adsorbed by 

particulate matter. Nitrogen, phosphorus, and heavy metals may also be transported by 

particulates. Surface water samples shall be collected with a representative amount of 

suspended material. 

The following factors shall be considered in selecting sampling locations: 

• site history; 

• hydrologic boundaries and features of the site; and 

• sources, pathways and potential distribution of contaminants. 

Based on these considerations the numbers, types, and general locations of required 

samples up-gradient (for background measurement), on site, and down-gradient can be 

identified. 

4.2.2. Locating Sampling Stations 

Accessibility is a key factor affecting sampling costs. The utility of a sample for analysis 

and characterization of site conditions shall be weighed against the costs of collection as 

controlled by accessibility. Wherever possible, bridges shall be used to access sampling 

stations on streams because bridges provide ready access and also permit the sampling 

technician to sample any point across the stream. A boat or canoe may also be used to 

sample locations on lakes and ponds. 

Wading for samples is not recommended unless it is known that contaminant levels are 

low enough that skin contact will not produce adverse health effects. This provides a 

built-in margin of safety in the event that wading boots or other protective equipment 

should fail to function properly. If it is necessary to wade into the water body to obtain a 

sample, the sampler shall be careful to minimize disturbance of bottom sediments and 
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shall enter the water body downstream of the sampling location. If necessary, the 

sampling technician shall wait for the sediments to settle before taking a sample. 

Sampling in wetlands may require the use of an all-terrain-vehicle (ATV). The same 

precautions mentioned above with regard to sediment disturbance shall apply. 

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same 

concentrations of each would occur at all points along the cross section. This situation is 

most likely downstream of areas of high turbulence. Careful site selection is needed in 

order to ensure, as closely as possible, that samples are taken where uniform flow and 

good mixing conditions exist. 

Streamflow records can be useful in choosing sampling sites in streams. Streamflow data 

in association with contaminant concentration data are essential for estimating the total 

contaminant loads carried by the stream. If a gauging station is not conveniently located 

on a selected stream, the project hydrologist shall explore the possibility of obtaining 

streamflow data by direct or indirect methods. Surface water flow rate measurement 

procedures are presented in SOP-25. 

4.2.3. Sampling Frequency 

The sampling frequency and the objectives of the sampling program shall be defined by 

the project-specific work plan. For single-event site- or area-characterization sampling, 

water samples shall be collected at the specified sampling locations. If samples are 

collected primarily for monitoring purposes, such as to define variations and trends at a 

given location, samples shall be collected at a pre-established and consistent intervals as 

specified in the project-specific work plan (often monthly or quarterly) and during 

droughts and floods. 

The variability in available water-quality data shall be evaluated before deciding on the 

number and collection frequency of samples required to maintain an effective monitoring 
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program. For storm event samples, a record of rainfall intensity over the duration of the 

storm shall be obtained. 

4.3 SURFACE WATER SAMPLE COLLECTION 

4.3.1. Streams, Rivers, Outfalls, and Drainage Features (Ditches, Culverts) 

Methods for sampling streams, rivers, out falls, and drainage features at a single point 

vary from simple hand-sampling procedures to the more sophisticated multi-point 

sampling techniques known as the equal-width-increment (EWI) method or the 

equal-discharge-increment (EDI) methods (defined below). 

Samples from different depths or cross-sectional locations in the watercourse taken 

during the same sampling episode shall be composited. However, samples collected 

along the length of the watercourse or collected at different times may reflect differing 

inputs or dilutions and therefore shall not be co~posited. Generally, the number and type 

of samples to be taken shall depend upon the width and depth of the course, discharge, 

and the suspended sediment load. The greater the number of individual points that are 

sampled, the more likely that the composite sample truly will represent the overall 

characteristics of the water. 

In small streams less than about 20 feet wide, a sampling site can generally be located 

where the water is well mixed. In such cases, a single grab sample taken at mid-depth in 

the center of the channel is adequate to represent the entire cross section. 

For larger streams, at least one vertical composite shall be taken with one sample each 

from just below the surface, at mid-depth, and just above the bottom. The measurement 

of water quality parameters of dissolved oxygen (DO), pH, temperature, conductivity, 

turbidity and oxidation reduction potential (ORP) shall be made on each aliquot of the 

vertical composite and on the composite itself. 

measurement of water quality parameters 
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(Ground-Water Sampling for Chemical Analysis). For rivers several vertical composites 

shall be collected. 

4.3.2. Lakes, Ponds, and Reservoirs 

Lakes, ponds, and reservoirs have a much greater tendency to stratify than rivers and 

streams do. The relative lack of mixing requires that a high number of samples be 

obtained. 

The number of water sampling sites on a lake, pond, or impoundment will vary with the 

size and shape of the basin. In ponds and small lakes, a single vertical composite at the 

deepest point may be sufficient. Similarly, the measurement of water quality parameters 

of DO, pH, temperature, conductivity, ORP and turbidity shall be conducted on each 

aliquot of the vertical composite. In naturally formed ponds, the deepest point may have 

to be determined empirically; in impoundments, the deepest point is usually near the dam. 

In lakes and larger reservoirs, several vertical composites shall be composited to form a 

single sample. These verticals are often taken along a transect or grid. Normally, a 

composite consists of several verticals with samples collected at various depths. 

In lakes with irregular shape and with bays and coves that are protected from the wind, 

separate composite samples may be needed to adequately characterize water quality due 

to the likely existence of poor mixing conditions in these areas. Similarly, additional 

samples shall be taken where discharges, tributaries, land-use characteristics, and other 

such factors are likely to influence water quality. 

Many lake measurements are now made in-situ using sensors and automatic readout or 

recording devices. Single and multiparameter instruments are available for measuring 

temperature, depth, pH, oxidation-reduction potential (ORP), specific conductance, 

dissolved oxygen, some cations and anions, and light penetration. 
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4.3.3. Seeps and Springs 

Sampling equipment and procedures for seep and spring sampling shall be based on site 

conditions. Samples shall be collected directly into the sample container. 

Collection procedures shall involve the following: 

• Using a disposable bailer; or 

• By digging a small hole in the seep, placing a glass beaker in the hole, and 

allowing it to fill with water for transfer to the sample container. 

This procedure is used particularly in situations where there is insufficient free 

water for sampling. 

Samples may be collected both at the point of discharge and along any overland flow. 

Specific sample collection locations shall be included in the project-specific work plan. 

Where samples are collected from tne seep/spring directly into a sample container, the 

sample container care shall be taken to avoid loss of the preservative during sample 

collection. The table below provides a summary of sampling equipment and related 

procedures. 

Sampling Equipment 

Trowel and Beaker 

Disposable bailer 

None 
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Transfer from sampling equipment to sample containers shall be done in such a manner 

as to minimize sample aeration and turbulence. 

4.4 SAMPLING EQUIPMENT AND TECHNIQUES 

The selection of sampling equipment depends on the site conditions and sample type 

required. The most frequently used samplers are: 

• Open tube or bailer 

• Dip sampler 

• Weighted bottle sampler 

• Peristaltic pump 

• Hand pump . 

The dip sampler and the weighted bottle sampler are used most often. 

The criteria for selecting a sampler include: 

• Ease of disposal and/or decontamination. 

• Relative expense (if the item is to be disposed oO. 

• Ease of operation, particularly if personnel protection required is above 

Level D. 

Reactivity/contaminating potential - Teflon-coated, glass, stainless steel, or Polyethylene 

sample chambers are preferred (in that order). 

Each sample (grab or each aliquot collected for compositing) shall be measured for water 

quality parameters pH, DO, temperature, specific conductance, ORP, and turbidity. 

Revision 0 
February 2003 

Surface Water Sampling SOP 
Page 12 of 15 



These parameters shall be measured and recorded as soon as the sample is recovered. 

Other important indicator parameters include biological oxygen demand (BOD), chemical 

oxygen demand (COD), total organic content (TOC), total solids (TS), alkalinity, 

hardness, and major ion chemistry. Analysis of these parameters provides information on 

water mixing/stratification and potential contamination, and shall be based on the 

project-specific data quality objectives. Sample collection procedures are discussed 

below for three methods: direct collection, bailer, and peristaltic pump. 

4.4.1. Direct Collection/ Dip Sampling 

Surface water samples shall be collected by filling a decontaminated container, either 

attached to a pole or held directly, from just beneath the surface of the water (a dip or 

grab sample). Sample containers shall be filled directly from the sample collection 

container. The water sample shall be poured down the side of the sample container in 

such a manner as to minimize turbulence. A primary concern with this method of sample 

collection is the loss of sample preservative if the sample container is dipped directly into 

the surface water. In such situations, the sample shall be preserved appropriately. 

following collection. 

Constituents measured in grab samples are only indicative of conditions near the surface 

of the water and may not be a true representation of the total concentration that is 

distributed throughout the water column and in the cross section. Therefore, whenever 

possible dip samples shall be augmented with samples that represent both dissolved and 

suspended constituents and both vertical and horizontal distributions. 

4.4.2. Bailer 

A sample can also be collected using a weighted bailer that can be lowered to any desired 

depth. This allows collection of a sample throughout the vertical profile that the bailer 

traverses. Several of these samples can be combined to provide a vertical composite. 
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In using this method, a decontaminated bailer shall be lowered gently to the surface of the 

water and allowed to sink under its own weight to the desired depth. A Teflon ™ coated 

stainless steel leader shall be attached to the top of the bailer. The nylon rope used to 

lower the bailer shall be secured to the leader. The leader shall be of sufficient length to 

ensure that the rope does not come into contact with the surface water. The bailer shall 

fill as it advances downward. The bailer shall then be raised slowly to the surface and 

samples shall be transferred to sample containers with minimum turbulence and aeration. 

4.4.3. Peristaltic Pumps 

Peristaltic pumps are low-volume pumps that operate by suction lift. As a result, these 

pumps shall not be used to collect samples to be analyzed for volatile organic components 

(VOC) because the slight vacuum applied may cause loss of these components. 

These pumps require the use of flexible silicone tubing. The withdrawal rate can be 

regulated by adjusting the rotor head revolution. While using these pumps, the following 

procedures shall be followed: 

• Install clean silicone tubing; 

• To avoid contamination of the pump, install a liquid trap (consisting of a 

vacuum flask or other vessel to collect the sample) between the sample inlet 

hose and the pump; 

• Lower the pump intake to the desired depth and pump water at a rate of 

100 mllmin or less; 

• Discharge water directly into sample containers with minimum turbulence by 

pouring down the side of the container. Sample aeration should also be 

minimized. 
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Tubing used for the inlet hose shall be non-reactive (preferably Teflon®). The tubing and 

liquid trap shall be thoroughly decontaminated between uses (or disposed of after each 

use). 

4.4.4. Hand Pumps 

Hand pumps may operate by peristaltic, bellows, diaphragm, or siphon action. 

Hand pumps that operate by bellow, diaphragm, or siphon action shall not be used to 

collect samples for VOC analysis because the vacuum applied may cause loss of VOC. 

Operation of hand pumps by peristaltic action is as described in Section 4.4.3. 

5.0 REFERENCES 

Feltz, H.R., 1980. Significance of Bottom Material Data in Evaluating Water Quality in 

Contaminants and Sediments. Ann Arbor, Michigan, Ann Arbor Science 

Publishers, Inc., Vol. 1, pp. 271-287. 

Kittrell, F.W., 1969. A Practical Guide to Water Quality Studies of Streams. 

U.S. Federal Water Pollution Control Administration, Washington, D.C., 135 pp. 

U.S. Environmental Protection Agency (USEPA), 1980. Standard Operating Procedures 

and Quality Assurance Manual. Water Surveillance Branch, USEPA Surveillance 

and Analytical Division, Athens, Georgia. 

U.S. Geological Survey (USGS), 1977. National Handbook of Recommended Methods 

for Water-Data Acquisition. Office of Water Data Coordination, Reston, 

Virginia. 
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1.0 INTRODUCTION 

This guideline establishes procedures for conducting test pit and trench excavations during the corrective 
action process at the Triassic Park Facility. 

Shallow trial pits will accomplish the following: 1) allow for detailed in-situ examination of ground 
conditions both laterally and vertically, 2) provide access for taking samples and for performing in-situ 
tests, and 3) provide a means of determining the orientation of discontinuities in the ground. 

A site investigation could focus on areas that were at one time a repository for various types of hazardous 
and non-hazardous waste materials. Before drilling soil borings in such areas, excavation of a trench or 
test pit may be necessary to clear drilling areas of debris and identify sources or geophysical anomalies. 
Excavations can be readily extended to locate the boundaries of abandoned landfills or trenches. At 
appropriate locations, trenches or test pits may be used to uncover unexploded ordnance by qualified 
explosive ordnance detection (EOD) teams prior to commencing any intrusive activities. In suitable 
ground, shallow excavations may provide an efficient and economic method to evaluate the shallow 
subsurface environment of a site. 

2.0 DEFINITIONS 

Trench or Test Pit: Linear excavation, of varying width, usually used to locate landfill or debris 
boundaries. 

Ground Crew: Composed of excavating support crew and sampling crew. 

3.0 RESPONSIBILITIES 

Corrective Action Project Manager: Selects site-specific soil sampling methods. Oversees utilization of 
heavy equipment contractors and field activities. 

Environmental Manager: Selects excavation options and implements trenching/test pit program. Helps 
prepare technical provisions and prepares subcontracts. 

Sampling Crew: Performs sampling procedures. 
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4.0 TRENCH AND TEST PIT CONSTRUCTION 

4.1 GENERAL 

Trench and test pit excavation is carried out either manually or by using standard equipment such as 

backhoes, trenching machines, track dozers, track loaders, excavators, and scrapers. Operators of 

excavating plant should be skilled and experience in its safe use for digging test pits and trenches. A 
typical excavator with extending backhoe arm can excavate approximately 15 feet of material. If 
investigations are required to penetrate beyond 15 feet, soil borings may be a more feasible method. 

A tailgate safety meeting shall be conducted by a designated on-site safety officer (OSO) before 
commencing excavation. 

Prior to all excavations, the field team leader must confirm that underground utilities (electric, gas, 
telephone, water, etc.) within the general vicinity to nearby foundations or structures have been cleared or 
marked off. Certain underground services may not be picked up by detectors and careful T -excavation of 
the surface soils, with the ground crew watching for early signs, can help prevent the puncturing of any 
underground services. 

Prior to commencing excavation, standard signals shall be used for rapid and efficient communication 
between the backhoe operator and the ground crew. Before approaching the trial pit or trenching 
machine, the sampling and support crew must ascertain that the operator has noted their presence. 

Upon locating the area for excavation, the backhoe operator shall determine wind direction and position 

the machine accordingly. The backhoe operator shall outline the area of investigation by extending the 
bucket arm to its maximum length, and trace a 180-degree outline around the area to be excavated. The 

support crew shall cordon off the exclusion zone with wooden lathes and brightly colored "caution" tape. 

Once the front bucket and stabilizers are firmly on the ground, excavation can commence. If the area of 
investigation is beneath vegetative cover or surface debris, the backhoe operator shall scrape the initial 6 

inches of topsoil to allow a clear and safe working area. Excavated soil shall be stockpiled away from the 
immediate edge to one side of the trench to prevent excavated soil from re-entering the trench or pit and 
to reduce pressure on the sidewalls, discouraging rotational slips involving large masses of material. The 

soil shall be deposited downwind of the ground crew and the machine operator. Shifting winds may 
cause the machine and operator and ground crew to periodically move in order to remain downwind, or to 
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curtail further activities. The support crew should regularly check the machine operator who, if in a 
partially enclosed cabin, may be susceptible to fumes/gases. 

4.1.1 Safety Procedures 

Material that is brought to the surface should be treated as hazardous and contained in an appropriate 
manner. If the material is wet, the liquid seeping from the stockpile should be collected and disposed of 
according! y. 

Entry of personnel into pits or trenches is strictly prohibited unless specifically approved. Also, strict 
adherence to state and federal Occupational Safety and Health Administration (OSHA) guidelines will be 
observed. 

Personnel should never trench deeper than 4 feet (chest height) unless full lateral support of the side walls 
is provided. Any personnel entering the trench may be exposed to toxic or explosive gases and an 
oxygen-deficient environment. Air monitoring is required before and during entry and appropriate 
respiratory gear and protective clothing is mandatory. Caution should be exercised at all times. For 
example, in combustible fills, temperature measurements may be necessary. On waste tips, burning 
material below ground may give rise to toxic or flammable fumes from the hole; tip fires may also create 
voids that may collapse under the weight of an investigation rig or backhoe machine. Lagoons within 
waste tips may be areas of very soft ground. At least two people must be present at the immediate site. 
Ladder access out of the pit must be installed before entry. 

Care should be taken to ensure that personnel do not stand too close to the edge of the trench especially 
during sampling or depth measurements; the combination of deposing soil adjacent to the pit and the risk 
of caving or toppling of the side walls in unstable soils can lead to unsafe conditions. 

4.1.2 Stability 

Depending on the desired depth of excavation, the trench may require shoring to prevent the sides from 
collapsing. Lateral support may be provided by a portable aluminum frame system that uses a hydraulic 
pump to apply pressure to the sidewalls and that can be quickly inserted or extracted, or the sides benched 
to an appropriate angle. Any timbering or alternative support required in excavations should be installed 
by skilled personnel. 
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Groundwater may be pumped out of the pit to stabilize the sidewalls, prevent base heave, and to keep the 
excavation dry allowing a greater depth to be reached especially in granular materials that are below the 
water table. 

Near-vertical slopes can stand for seconds, or months, depending on the types of material involved and 
various other factors affecting the stability. Although personnel should not be entering the excavation, it 
is prudent to know the possible behavior of the various soil types and conditions that may be encountered. 
Excavations into fill are generally much more unstable than those in natural soil. 

Excavations in very soft normally consolidated clay should stand vertically, without support, to depths of 
approximately 12 feet in the short term only. This critical depth increases as the clays increase in 
consistency. Long-term stability is dependent on a combination of factors; the type of soils, pore 
pressures and other forces acting within the soil; and adverse weather effects. Fissured clays can fail 
along well-defined shear planes and, therefore, their long-term stability is not dependent on their shear 
strength and is difficult to predict. 

Dry sands and gravels c<~n stand at slopes equal to their natural angle of repose no matter what the depth 
of the excavation (ang!es can range from approximately 28 to 46 degrees depending on the angularity of 
grains and relative density). 

Damp sands and gravels possess some cohesion and can stand vertically for some time. Water-bearing 
sands, however, are very difficult in open excavations. If they are cut steeply, as in trench excavation, 
seepage of water from the face will result in erosion at the toe followed by collapse of the upper part of 
the face until a stable angle of approximately 15 to 20 degrees is obtained. 

Dry silts should stand unsupported vertically, especially if slightly cemented. Well silt is the most 

troublesome material to excavate. Seepage leads to slumping and undermining with subsequent collapse, 
eventually reaching a very shallow angle of repose. 

It should not be taken for granted that excavations in rock will stand with vertical slopes unsupported. 
Their stability depends on the soundness, angle of bedding planes and the degree of shattering. Unstable 
conditions can occur if bedding planes slope steeply towards the excavation, especially if groundwater is 

present to act as lubrication. 
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4.2 FIELD RECORDING AND SAMPLING TECHNIQUES 

The field record should include a plan giving the location, dimensions, and orientation of the pit, together 

with dimensioned sections of the sidewalls, description of the strata encountered, and details of any 

sampling or testing carried out. A photographic record of the test pit, with an appropriate scale, would be 

ideal. 

Any groundwater encountered should be noted with regard to its depth and approximate rate of seepage. 

If possible the groundwater level within the test pit should be monitored for 20 minutes, with readings 
taken at 5-rninute intervals. 

Working from the ground surface the technician can prepare a visual log of the strata/soil profile and 
decide the interval of sampling. Samples from excavations can be either disturbed or undisturbed. 

Disturbed samples are taken from the excavator bucket or from the spoil. To obtain a representative 
sample of the material at a certain depth, care must be taken not to include scrapings from the sidewalls. 

Undisturbed samples may be block samples, cut from in situ material; tube samplers may be driven into 
the floor of the pit using a jarring link and drill rods and extracted using the backhoe of the excavator. 

Samples of groundwater or leachate may be taken using telescoping poles or a small bailer. 

The required size of the disturbed samples will vary according to the intended analysis/testing to be 

carried out. Samples for geotechnical testing will generally need 4 to 6 ounces of material. 

4.3 BACKFILLING 

The test pits or trenches should be backfilled immediately upon completion of the hole. Poorly 

compacted backfill will cause settlement at the ground surface and hence the spoil should be re

compacted in several thin layers using the excavator bucket and any surplus material placed over the top 

of the pit. 
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In certain areas where soil borings are not required, the pit may be used to install gas monitoring 

standpipes or piezometers. The granular filter is kept in place using sacking while the backfill material is 

carefully emplaced around the instrument. 

If a sealing layer has been penetrated during excavation, resulting in a groundwater connection between 

contaminated and previously uncontaminated zones, the backfill material must represent the original 

conditions or be impermeable. Backfill material could comprise a soil-bentonite mix or a 

cement-bentonite grout. 

4.4 DECONTAMINATION 

The purpose of decontamination and cleaning procedures during sampling tasks is to prevent foreign 

contamination of the samples and cross contamination between sites. Before use all sampling and 

excavation equipment will be decontaminated by steam cleaning. Potentially, all fluids generated by 

decontamination should be contained in Department of Transportation (DOT)-approved 55-gallon drums. 

5.0 REFERENCES 

Scientific and Technical Standards for Hazardous Waste Sites. Book 1, Volume 1, Sit~ Characterization, 
August 1990. 

Tomlinson, M.J., 1986. Foundation Design and Construction, 5th Edition. 
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Appendix D-1 

Triassic Park Facility- Conceptual Corrective Action Work Schedule- Regulated Units 

Action Potential Release Site Submittal Milestone 

Material Release - Notify 
NMED 24 Hours After Release Determination 
Material Release - Letter to 7 Days After Determination Of Release 
NMED Above Action Levels 
Site Sampling and Analysis 15 Days After Receipt Of Lab Analysis 
Report 
Initial Response Action 14 Days After Release Is Verified 
Report 
Monitoring Report 30 Days After Release Determination 
Third-Party Initial Response 45 Days After Initial Response Action 
Assessment 
Develop Investigation Work 45 Days After Release Is Verified 
Plan 
Permit Modification To 90 Days After Release Is Verified 
Commence Groundwater 
Monitoring 
Submit RCRA Facility 
Investigation Report 

. Develop Conceptual 
Remedial Model 
Develop Permanent 
Corrective Action 
Third-Party Review Of 
Permanent Corrective 
Action 
Implement Corrective 
Action 
Evaluation Of Corrective 
Action 

Long-Term Monitoring 
Request NMED For Finding 
Of No Further Action 
Required 



Appendix D-2 

Triassic Park Facility- Conceptual Corrective Action Work Schedule- Solid Waste 
Management Units 

Action Potential Release Site Submittal Milestone 

Material Release - Notify 
NMED 24 Hours After Release Determination 
Notify NMED of New 
SWMUs and AOCs Within 15 days of discovery 
SW'MU Assessment Report Within 90 days of notification 
ToNMED 
Notification of newly Within 15 days of discovery 
discovered PRSs within 
existing SMWUs and AOCx 
Confirmatory sampling work Within 45 days after effective date of permit 
plan for SMWUs and AOCs 
Confirmatory Sampling In accordance with the approved 
Report Confirmatory Sampling work plan 
RFI Work Plan Within 90 days of permit effective date 
RFI Report In accordance with the approved RFI work 

plan 
RFI progress reports Conducted on a quarterly basis starting 90 

days from the corrective action start date 
Interim Measures Work Plan Within 30 days of notification to proceed by 

NMED 
Interim measures progress In accordance with the approved interim 
report measures work plan or semi-annually for 

permittee-initiated interim measures 
Final Interim Measures Within 90 days of interim measures 
Report completion 
CMS Work Plan Within 90 days of notification by NMED 

that a CMS is required 
CMS Work Plan Within 15 days after receipt of NMED's 
Implementation approval ofCMS Work Plan 

CMS Report In accordance with CMS Work Plan 
schedule 

Financial assurance Within 120 days after permit modification 
demonstration for the remedy 
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Appendix E Potential Release Locations at the Jurassic Park Facility 

The potential release locations at the Jurassic Park Facility are shown on Drawing E-1. The release 
location boundaries are designated as Regulated Units and Solid Waste Management Units. The figure 
is a conservative representation of where a release may occur because it is assumed that a release may 
occur at any location hazardous materials are being handled. The engineered controls built into the 
facility will limit the potential for release in all indicated areas. 
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