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1.0 PROJECT MANAGEMENT PLAN 

1.1 BACKGROUND 

In October 2000, Gandy- rley Inc. (Gandy-Marley) submitted a Resource Conservation and 
Recovery Act (RCRA) Part A nd B permit application to the State of New Mexico Environment 
Department, Hazardous Waste B eau (MWH, Inc., December 1997 (Revised October 2000) for the 
Proposed Triassic Park Waste Dispo Facility (Facility). The purpose of the application was to obtain 
the required authorizations to construct nd operate the Facility as a full-service RCRA Subtitle C 
Waste Treatment, Storage, and Disposal (TSD) operation. 

The Environment Department pro essed the application and issued a RCRA permit in March to 
Gandy-Marley who is the owner and erator of the Facility (NMED, March 2002). The permit (NM-
0001 002484) authorizes Gandy-Marley treat, store, and dispose of off-site hazardous wastes at the 
Facility under federal RCRA requirements 40 CPR Parts 261-270). The permit also establishes general 
and specific standards for managing hazar us wastes under the New Mexico Hazardous Waste Act 
(NMHWA 1978, Parts 74-4-1 to 74-4-14) d the New Mexico Hazardous Waste Management 
Regulations at 20.4.1 (New Mexico Administrative ode.). In the context of enforcement, compliance 
with the permit throughout the life of the permit means compliance with Subtitle C of RCRA, the 
NMHW A, and /or the Acts' implementing regulations. 

The permit is effective for a fixed peri not to exceed 10 years from the effective date of the permit 
(April 17, 2002). The permit is renewa le and the owner may request a renewal of the permit by 
submitting a permit renewal application a least 180 days prior to the expiration date of the permit 
(April 16, 2012). The permit is non-transfe ble to other parties except after providing notice to the 
State of New Mexico Environmental Depart nt (NMED) and receiving formal approval from the 
department. 

Under the permit, the Facility will e required to meet Land Disposal Restrictions (LDR) prior to 
disposal of wastes it receives from its stomers. The Facility will also accept polychlorinated biphenyl 
(PCB) wastes that are not regulated by · c Substances Control Act (TSCA) that are only PCB wastes 
at concentrations of less than 50 parts r million (ppm) in liquids and 500 ppm for bulk PCB 
remediation wastes. The Facility will offer R -regulated services, which are described in its RCRA 
permit application. 

The Facility will be located in Southeaste New Mexico on approximately 480 acres of privately owned 
land in Chaves County, New Mexico. By ad, the site is approximately 43 miles east of Roswell and 
36 miles west of Tatum, as shown on Figure 1. . 

Appendix A contains a list of acronyms for terms presented in this Facility Corrective Action Work 
Plan (FCAWP). 

ong several others contained in the 
Facility's RCRA permit. The full suite of requirements is provided for reference in Appendix B. Part 
9.0 of the permit contains the requirements for corrective action for regulated units at the Facility. Part 
10.0 of the permit contains corrective action requirements for future Solid Waste Management Units 
(SWMUs) at the Facility. Appendix C of this FCA WP contains both Parts 9.0 and 10.0 for reference. 

MWH * 1475 Pine Grove &ad, Steamboat Springs, Colorado 80477 * (970) 879-6260 
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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 be referred to as an 
individual Pot se Site RS solidated PRS, a collection of single or consolidated PRSs 
(includin aterial Disposal Areas (M nd affected environmental media such as soils, stream 
sediments, sur 

1.1.1 Treatment 

processes will be used at the Facility, including an evaporation pond for 
managing wastewater nd a stabilization process for treating liquids, wastewater sludges, and solids to 
ensure that no free liq "ds are present and that LDR standards are met prior to placing wastes in the 
landfill. Dilution of rest icted wastes will not be used as a substitute for adequate treatment. All 
stabilized wastes will be te ted, as a final step in the stabilization process, to ensure that no free liquids 
are present. Prior to treati wastes in the stabilization unit, waste characteristics will be analyzed to 
ensure that proper measures an be taken to safely manage ignitable, reactive, and incompatible wastes. 
Procedures for properly iden · fying and verifying ignitable, reactive, and incompatible wastes are 
described in the Waste Analysis Ian of the Facility's RCRA permit application. Once the wastes are 
identified, the wastes will be mana ed in accordance with applicable regulatory requirements and permit 
conditions. 

1.1.2 Solid Waste Storag 

The permit calls for two container orage areas (roll-off storage area and drum handling unit) to be 
used to stage wastes at the Facility fo treatment or disposal. These units will ensure that wastes are 
stored in compliance with RCRA requi ments for permitted storage. Neither of the units will be used 
for long-term storage of wastes. All c tainers being stored will be clearly marked with hazardous 
waste labels that identify the contents o ach container as well as the date of receipt (accumulation 
date). All containers will remain closed d ring storage, except when wastes are removed or added. 
Further, container storage and handling proc ures will be developed to ensure that containers are not 
opened, handled, or stored in a manner that rna cause them to rupture or leak. 

1.1.3 Liquid Waste Stora 

Four aboveground storage tanks will e utilized to accumulate regulated bulk liquid hazardous wastes 
prior to stabilization. Handling of rea "ve materials, tank corrosion, tank assessments, tank inspection 
and tightness testing, and repair and c tification of tank systems is discussed in Section 5.0 of the 
Facility's RCRA permit. Description of c ntents, quantity of hazardous wastes received, and the date 
each period of accumulation begins will be ocumented in the Facility records and will be included on 
labels for each storage tank. Design, dimensi s, capacity, and other tank specifications are included in 
Volumes III and IV of the Facility RCRA permi application. 

1.1.4 Landfill Disposal 

A landfill will be utilized for the disposal of astes that meets LDR standards. The landfill will consist 
of an engineered liner system that is designed t revent material release to the groundwater system. 

PURPOSE 

The purpose of this FCA WP to act as a base document that will trigger effective corrective action at the 
Facility. The FCA WP in itself does not constitute the corrective action process. This FCA WP will act 
as a guidance document for designing site-specific corrective action work plans that can be effectively 
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implemented, allows for effective agency consultations, and results in an informed public. The exact 
steps for implementing corrective action will be taken at the time a material release occurs. 

In concert with NMED, the Facility will continuously endeavor to further improve and streamline this 
FCA WP. This will be accomplished by implementing corrective actions based on theoretical material 
releases. In other word, this FCA WP will be tested periodically to ensure that under an actual corrective 
action, sound and effective procedures will be taken. Under this streamlining approach, the Facility will 
ensure that the following criteria have been met: 

• The scope and extent of the release is characterized to evaluate any risks that may be posed by the 
released materials. 

• A site containing the released materials will be managed to the level necessary for ensuring no 
unacceptable risk to public health and the environment. 

The FCA WP herein describes several aspects that will become basic elements of these site-specific 
corrective action work plans. Section 1.0 presents the regulatory aspects, purpose and scope of the 
FCA WP, management organization, and corrective action reporting requirements. Sections 2.0 and 3.0 
present background information related to Treatment, Storage, and Disposal procedures and a 
description of the Facility. The Section 4.0, Quality Assurance Project Plan (QAPP), will be the quality 
assurance program that will be followed. The QAPP lays out the technical approach that will be 
followed including a description of the work schedule, corrective action process, reporting 
requirements, assessment strategy, field sampling, record keeping procedures that will be followed. 

Section 5.0, Records and Documents Management Plan describes management objectives related to 
records and document control. A records retention program is presented that describes the basic 
infrastructure that will be developed to support documentation and archiving of the corrective action 
process. Section 6.0 contains a conceptual health and safety plan 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 decontamination are contained in Section 6.0. The general 
aspects of emergency and contingency planning is also contained in this section. 

Section 7.0, Waste Management Plan, describes how wastes generated during the corrective action 
process will be managed. The plan discusses the wastes that will be managed under the four stages of 
the corrective action process including initial site characterization, interim remedial action, permanent 
remedial action, and decommissioing of the corrective action process. 

Section 8.0 presents the Community Involvement Plan. Specific details are provided including a 
community profile, community relations objectives, community relation actions that will be taken under 
a corrective action process, and the mechanism for ensuring public input into the process. 

When a corrective action process is determined to be required, the Facility and NMED will develop a 
site-specific work plan and implement corrective action based on the released material source, 
geographic location, potential impacts on the public, and potential cumulative risk. The Facility will 
engineer its corrective action approach to becom~ro ss-oriented. This will involve identifying the 
individual engineered systems and environmental media ithin which the site of the material release will 
be investigated, evaluated, and mitigated. 

9Qt~l4 r~&Af~ (ieJ.,W~ .ft BrJOL~to 
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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 
these activities cannot be predicted, this FCA WP is intended to ensure these activities will be seamlessly 
designed and implemented. 

This FCA WP will ensure that appropriate actions are taken in the event of a release of hazardous 
wastes or waste materials (material release) from regulated units at the Facility. Corrective actions will 
adhere to strict internal administrative controls including Standard Operating Procedures (SOPs). 

The Standard Operating Procedures (SOPs) will be implemented when corrective action requirements 
are triggered. Corrective action requirements include initial response actions, notification requirements, 
release verification procedures, groundwater monitoring requirements, and reporting and record 
keeping requirements for each of the regulated units. 

Under now obsolete EPA requirements, the work scope of the corrective action process under RCRA 
involved completing RCRA Facility Investigations (RFI) and a Corrective Measures Study (CMS), if 
appropriate. The RFI involved comprehensive evaluations and investigations to characterize the 
nature, extent, and migration rate of the released materials. The RFI also provided important 
information needed to address cleanup strategy. The purpose of the CMS was to characterize cost
effective and technically viable alternatives for remediating the released materials in a satisfactory 
manner. Subsequently, a Corrective Measures Implementation (CMI) program was then instituted. 

However, this FCA WP (Section 4.1.3) follows EPA's new approach. The initial site assessment and 
characterization achieve the objectives of the RFI, and the interim remedies, evaluations, and remedial 
implementation achieve the CMS/CMI objectives. Benefiting this new approach is 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. tJj ~ \. 
Depending on the circumstances, the x ent of contamination at the Facility may be characterized as 
low risk or an acceptabl "sk thus re u no further acti FA). In other situations, the extent of 
gradually occurring contamination may pose an unacceptable risk. These areas of contamination will be 
referred to as SMWUs. Most, if not all material spills at the Facility will not become SWMUs. For 
example, in situations where small incidental material spills that are easily contained and managed under 
normal housekeeping and are benign in nature will not result in a SWMU designation. According to 
RCRA, a 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 insitu to the extent necessary to reduce or eliminate risk to human health and 
the environment. Once they are identified, SWMUs will be listed in the Facility's RCRA permit. 
SWMU s will be removed from the permit only after the objectives of this FCA WP and the two criteria 
above have been met. 
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1.2.1 Focus Areas 

Several types of focus areas will comprise the basic corrective action plan elements. The use of focus 
areas is intended to become the approach that will ensure important elements associated with the 
corrective action process are adequately addressed. 

1.2.1.1 Regulatory Focus Area 

The Regulatory Focus Area under this FCA WP will ensure that the corrective action team addresses 
handle the following areas: 

• Facility corrective action implementation and guidance 
• Special projects 
• Communications and public outreach 
• Corrective action closeout and remediation contracts 

The Operations Managers (OM) and supportive team members will be responsible for day-to-day 
interactions with the state and local government agencies, the public, outside stakeholders, and the 
media. The Regulatory Compliance Focus Area represent a way to ensure consistent regulatory 
requirement interpretations and provides a mechanism for ensuring that the corrective action team 
stays in compliance with all applicable environmental regulations. 

1 .2.1.2 Analysis and Assessment Focus Area 

This FCA WP will require that an Analysis and Assessment Focus Areas be considered for ensuring: 

• Strategic decision analysis and decision-making 
• Risk assessment and review 
• Data analysis and assessment 

The OM will be responsible for coordinating the following areas. He will collaborate with other 
corrective action team members in performing these activities. 

Technical strategy will be developed and consistent corrective action methodologies will be 
implemented throughout the corrective action process. Analysis and Assessment Focus Area activities 
will involve strategic decision analysis, surface and below-surface modeling studies, human health and 
ecological risk assessment, and peer review efforts. The FCA WP enables the Analysis and Assessment 
Focus Area to also serve as a way to ensure that data quality management requirements are being met. 

1.2.1.3 lnfonnation Management Focus Area 

Under this FCA WP, an Information Management Focus Area will also be facilitated under the 
corrective action process. This will ensure effective collaboration between the OM and the Facility's 
environmental staff regarding the following activities: 

• Sample collection and analysis 

• Autocad and/ or GIS systems for corrective action graphics 
• Data management and database maintenance 
• IT support 
• Information management 
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1.2.1.4 RCRA Corrective Actions Focus Area 

It is important that this FCA WP recognizes RCRA Corrective Action with respect to the local 
community. Accordingly, the FCA WP ensure that the OM will consult with local industrial sites and 
towns. 

1.2.1.5 Groundwater Investigation Focus Area 

An important focus area element is groundwater. The corrective action process will systematically 
address groundwater issues. To achieve this, the FCA WP requires the OM to be responsible for 
managing other corrective action team members who will conduct hydrogeologic investigations that 
will likely be required under the corrective action work plan. The purpose of the hydrogeologic work 
plan will be to characterize the effects of the released material on the regional hydrogeologic system. 
Specific actions include: 

• Installation and development of groundwater monitoring wells 
• Periodic sampling of the wells to assess possible impacts to the groundwater system 
• Collecting geologic, geochemical, geophysical, and hydrologic data from the wells 
• Analysis and assessment of the data collected from the monitoring wells 
• Managing the groundwater investigation field team (external consultants) 

1.2.1.6 Material Disposal Area Focus Area 

Characterization and stabilization of corrective action sites that are designated as Material Disposal 
Areas (MDA) will be required. This focus area provides a mechansim for ensuring that field team,; will 
follow consistent waste characterization and disposal procedures. Corrective action efforts with respect 
to this focus area will be determined by interactions with NMED and the public. 

1.2.2 Statutory Framework 

The regulatory structure of the corrective action process follows the same requirements that apply to 
normal facility operation. Waste materials must be managed just as they are 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 federal requirements that will be triggered under corrective 
action. 

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

• RCRA regulations including 40 CPR Parts 264-280 

• RCRA permit for the Triassic Park Facility (Permit No. NM-0001002484 including accompanying 
attachments) 

National Environmental Policy Act 

• New Mexico Administrative Code including Chapter 20.4.1 

• Other applicable federal and state laws and regulations (cited below in Section 1.2.1.5) 

MWH * 1475 Pine Grove Road, Steamboat Spn'ngs, Colorado 80477 * (970) 879-6260 



February 2003 Draft * Facility Corrective Action Work Plan * 1-8 

1.2.2.1 Resource Conservation and Recovery Act 

The RCRA was enacted by Congress in 1976 to modify the 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 FCA WP, 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 SWMU s. 

The HSWA 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 HSWA sections such as Section 
3004(u) and (v) is required by the NMHWA and subsequent amendments to the Act. The Facility will 
implement HSA W Sections 3004(u) and (v) and NMHW A via its RCRA permit. 

sive, Environmental Response, Compensation, and Uability Act 

ental Response, Compensation and Liability Act (CERCLA) was 
and 

1.2.2.3 Integration of the Provisions of RCRA and CERCLA 

The Facility is a designated and du permitted RCRA TSD facility. The Facility is not currently listed 
on the National Priorities List (NPL), nd there are no known initiatives that propose such listing given 
the Facility's proposed status and previ s land uses. Similarly, there have been no land conveyances 
or transfers from the federal or state go nments to Gandy-Marley or from private parties that, in 
themselves, will be subject to CERCLA un Section 120 (42 USC 9682). Therefore, there is no 

.,.._~......,.ent that will trigger the integration of the RCRA provisions with those of CERCwL----------

Integration of the Provisions of CRA and the National Environmental Policy Act of 

Environmental Policy Act of 969 (NEP A) is unique among the many federal 
vironmental laws that have been enacted in the last quarter century. While most of these 

nvironmentallaws actually prohibit or regulate cer in activities on federal lands, NEP A only requires 
federal agency review of an industrial project's p sible environmental impacts before giving the 
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required approvals for the project to proceed on federal lands. As long as the lead agency complies 
with the analytical requi ents stipulated by NEPA, there is nothing in the act itself that restricts or 
limits the lead agency's au rity or ultimate decision-making authority. 

NEP A is a very brief documen compared to other major laws and its primary focus is relatively basic 
in that it requires federal agencie to include an environmental impact assessment or statement with all 
recommendations on proposals fo major actions on federal lands that may significantly affect the 
environment. 

However, in the case of the Facility, the la d that will comprise the Facility is deeded as private land; 
thus, the NEPA process will not be trigger . Nevertheless, NMED performed a comprehensive 
regulatory review of the project as presented in e Facility's RCRA permit application. Similarly, the 
adjoining lands around the Facility are also priva held lands. Furthermore, since there are no 
requirements for performing remedial investigations at the site, there is no technical basis for 
integrating the RCRA and NEP A processes. 

1.2.2.5 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 of1972, 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. 

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

• Safe Drinking Water Act of 1974, as amended, lays out safety and water quality standards 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. 

Federal RCRA Regulations (40 CPR Parts 264 and 270) as incorporated into the Facility's RCRA 
permit are contained below in Tables 1.1 and 1.2. Table 1.1 also highlights how the corrective action 
process fits into the overall regulatory framework. The regulatory driver that required preparation of 
this FCA WP is also highlighted in Table 1.1 below. 

TABLEt.! 
TRIASSIC PARK RCRA PE:RMITAPPLICATION CROSS-REFERENCE 

TO 40 CFRPART 264 ' 

40 CFR PART 264 TRIASSIC PARKPE:RMIT APPLICATION SECTION 
264.1 NA 
Purpose, scope and applicability 
264.3 NA 
Relationship to interim status 
standards 
264.4 NA 
Imminent hazard action 
264.10 NA 
Applicability 
264.11 To Be Obtained From EPA 
Identification number ./1 ~ :\ 
264.12 NA 

/ { ~~v~r Required notices 
264.13 Vol. I, Sect. 4.0 ~ c----{17 ~ 
General waste analysis 
264.14 Vol. I, Sect. 1.4, 5.0, & 8.2.1, 
Security 
264.15 Vol. I, Sect. 5.2 
General inspection requirements 
264.16 Vol. I, Sect. 7.0 
Personnel training 
264.17 Vol. I, Sect. 2.2.5, 2.2.6, 2.4.5, 4.0 & 5.5 
General requirements for 
ignitable, reactive, or 
incompatible wastes 
264.18 Vol. I, Sect. 1.3, 3.4 
Location standards 
264.19 Vol. Ill, Appendix B 
Construction quality assurance 
program 
264.30 Applies 
Applicability 
264.31 Vol. I, II, & III (all) 
Design and operation of Facility 
264.32 Addressed in Vol. I, Sect. 5.3.1, 5.3.2 and 6.3.1.1 
Required equipment 
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.< . ·· · . . . ..· .·.•· TABl.E .. t.t . i .. ... . • •• 
TRIASSIC PARK .RCRA PE.B.¥IT ..A.B~J:J:CATION C.ROSS-REFEJENCE 

TO 40 CFJlPART 264 . 
• •••• 

40 CFR PART 264 TRIASSIC PARK PERMIT APPLICATION SECTION 
264.34 Vol. I, Sect. 5.3.1 and 5.3.2. 
Access to communications or 
alarm system 
264.35 Vol. III, Drawings, Sect. 2.0 and Vol I, Sect. 2 
Required aisle space 
264.37 Vol. I, Sect 6.0 
Arrangements with local 
authorities 
26450 NA 
Applicability 
264.51 Vol. I, Sect. 6.0 
Purpose and implementation of 
contingency plan 
264.52 Vol. I, Sect. 6.0 
Content of contingency plan 
264.53 Vol. I, Sect. 6.0 
Copies of conting_ency plan 
264.54 Vol. I, Sect. 6.6 
Amendment of contingency plan 
264.55 Vol. I, Sect. 6.1 
Emergency coordinator 
264.56 Vol. I, Sect. 6.0 
Emergency procedures 
264.70 Applies 
Applicability -264.71 Vol. I, Sect. 2.1.1 and Sect. 4.3 
Use of manifest system 
264.72 Vol. I, Sect. 4.3 
Manifest discrepancies 
264.73 Vol. I, Sect. 1.1.13, 2.5.3.4, and 4.5.8. Section 1.1.13 Facility 
Operating record Operating Record inserted in Vol. I. 
264.74 Vol. I, Sect. 1.1.13 and 2.5.3.4. Section 1.1.13 Facility 
Availability, retention, and Operating Record inserted in Vol. I. 
disposition of records 
264.75 Vol. I, Sect. 1.1.14 and Sect. 11.3.7. Section 1.1.14 Reporting 
Biennial report inserted in Vol. I 
264.76 Vol. I, Sect. 1.1.14 and Sect. 4.3.3. Section 1.1.14 Reporting 
Un-manifested waste report inserted in Vol. I 
264.77 Vol. I, Sect. 1.1.14 and Sect. 11.3. 7. Section 1.1.14 Reporting 
Additional reports inserted in Vol. I. 

264.90-264.101 Releases Vol. I, Sect. 6.3.5.2, Monitoring Vol. I, Sect. 3.7.1, 
Permit Restrictions Vadose Zone Mont. Report 
264.91 Vol. I, Sect. 10.0 & RCRA Permit App. 
Required programs 
264.92 Vol. I, Sect. 3.7, 5.0 
Ground-water protection 
standard 
264.93 Vol. I, Sect. 3.6, 3.7, 5.0 
Hazardous constituents 
264.94 To Be Determined by New Mexico 
Concentration limits 
264.95 To Be Determined by New Mexico 
Point of compliance 
264.96 To Be Determined by New Mexico 
Compliance period 
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T~SIC PAitk~CRAPERMI;.~r:xi~TION CROSS-REFERENCE 
. TO 40 CFJl!PART 264 · ···. / .··· 

40 CFR PART 264 
264.97 
General ground-water monitoring 
requirements 
264.98 
Detection monitoring program 
264.99 
Compliance monitoring program 
264.100 
Corrective action program 
264.101 
Corrective action for solid waste 
management units 
264.110-264.115 
Closure and Post Closure 
264.115 
Certification of closure 
264.116 
Survt:y plat 
264.117 
Post-closure care and use of 
property 

TRIASSIC PARK PERMIT APPLICATION SECTION 
Vol. I, Sect. 6.3.5.2, Monitoring Vol. I, Sect. 3.7.1, Vadose Zone 
Mont. Report 

To Be Determined by New Mexico 

To Be Determined by New Mexico 

Vol. I, Sect. 10.0- To Be Approved by New Mexico 

NA 

NA- Not a Management Facility 

Vol. I, Sect. 8.5 

To be completed upon closure/ Vol. I, Table 8.3 

Vol. I, Sect. 8.7.2 

264.118 Vol. I, Sect. 8.0, Vol. III, Engr. Report & Appendix A 
Post-closure plan; amendment of 
plan 
264.119 Vol. I, s.~·:t. 8.8.3 
Post-closure notices 
264.120 
Certification of completion of 
post-closure care 
264.140 -264.151 
Financial Requirements 
264.170- 264.179 
Use and Management of 
Containers 
264.190- 264.200 
Tank~tems 

264.220- 264.232 
Surface Impoundments 
264.250 - 264.259 
Waste Piles 
264.270- 264.283 
Land Treatment 
264.300 
Applicability 
264.301 
Design 
requirements 

and 

264.302- 264.310 
Landfill 
264.312-264.317 

operating 

Special requirements for ignitable 
or reactive wastes 
264.340- 264.554 
Incenerators 
264.570- 264.575 
Drip Pads 

Vol. I, Sect. 8.2.7 

Vol. I, Sect. 8.0 

Vol. I, Sect. 2.2, 11.3, 8.0 

Vol. I, Sect. 2.3, 11.3, 8.0 

Vol. I, Sect. 2.6, 11.3.3, 8.0 

NA- No Waste Piles 

NA- No Land Treatment 

NA 

Vol. I, Sect. 2.5, Vol. 111, Engr. Report & Appendix A 

Vol. I, Sect 2.5 

Vol. I, Sect. 2.5, 4.0 

NA- No Incineration 

NA- No Drip Pads 
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, .,. >: i' ;, .. ·' .· T:ABLE1.1 . . ..... 
TRIASSIC'PARK RCRAPE~T~LICATION CROS~REFERENCE 

· .. :' :.,' ::\, T040CFR.·PART264 

40 CFR PART 264 TRIASSIC PARK PERMIT APPLICATION SECTION 
264.600- 264.603 Misc. Storage, Vol. I, Sect. 2.2, 4.0, Vol. III, Engr. Report 
Miscellaneous Units 
264.1030- 264.1036 NA - Vol. I, Sect. 11.1 
SubPartAA 
Air Emissions Standards for 
Process Vents 
264.1050-264.1065 NA- Vol. I, Sect. 11.2 
SubPart BB 
Air Emission Standards for 
E,quipment Leaks 
264.1080- 264.1090 Vol. I, Sect. 11.3 
SubPart CC 
Air Emission Standards for 
Tanks, Surface Impoundments, 
and Containers 
264.1084- 264.1085 NA 
Standards: Tanks 
264.1100 NA 
SubPartDD 
Applicability 
264.1200 NA 
SubPart EE 
Applicability 

TABLE1.2 
TRIASSIC PARK RCRA PERMIT APPLICATION CROS~REFERENCE 

TO 40 CFR PART 270 

40 CFR PART 270 TRIASSIC PARK PERMIT APPLICATION SECTION 
270.1- 270.12 NA- Scope and General Requirements 
General Information 
270.13 Vol. I, Part A 
Contents of Part A of the permit 
application 
270.14 See 40CFR 264 for applicable regulations 
Contents of Part B: General 
requirements 
270.15 40CFR 264.170-179: Vol. I, Sect. 2.2, 8.0, 11.3 
Specific Part B information 
requirements for containers 
270.16 40CFR 264.190-200: Vol. I, Sect. 2.3, 8.0, 11.3 
Specific Part B information 
requirements for tank systems 
270:17 40CFR 264.190-200: Vol. I, Sect. 2.6, 8.0, 11.3 
Specific Part B information 
requirements for surface 
impoundments 
270.18 NA- No Waste Piles 
Specific Part B information 
requirements for waste piles 
270.19 NA- No Incineration 
Specific Part B information 
requirements for incinerators 
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··•·· ... : TABLE12 .. ·· ....... · .... 
TRIASSICi~.ARK RCiu:PE~TAPPUcATION citos~REFERENCE 

·· / . ·// TOliDCFR:PAR.T270 ....... : 

40 CPR PART 270 TRIASSIC PARK PERMIT APPLICATION SECTION 
270.20 NA- No Land Treatment 
Specific Part B information 
requirements for land treatment 
facilities 
270.21 40CFR 264.301-310: Vol. I, Sect. 2.5,Vol III, Engr. Report (all), 
Specific Part B information App.A&B 
requirements for landfills 
270.22 NA -No Boilers or Furnaces 
Specific Part B information 
requirements for boilers and 
industrial furnaces burning 
hazardous wastes 
270.23 40CFR 264.600: Vol. I, Sect. 2.2, 4.0, Vol. III, Engr. Report 
Specific Part B information 
requirements for miscellaneous 
units 
270.24 40CFR 1032: NA 
Specific Part B information 
requirements for process vents 
270.25 NA Vol. I, Sect. 11.2 
Specific Part B information 
requirements for equipment 
270.26 NA- No Drip Pads 
Special Part B information 
requirements for drip~?s 
270.27 0 NA 
Specific Part B information 
requirements for air emiSSIOn 
controls for tanks, surface 
impoundments, and containers 
270.28 40CFR 264.110-120: Vol. I, Sect. 8.0, Vol. III, Engr. Report 
Reserved 
270.29 - 270.230 NA - Administrative 
Permit Conditions 

(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 hazards 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 regarding 
emergency planning and notification to address hazardous substance releases and to provide for 
informing the public about the use of hazardous 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. 
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(c) Executive Orders 

The following Executive Orders are applicable to the Facility: 

• EO 11988, May 24, 1977, Flood Plain Management 
• EO 11990, May 24, 1977, Protection of Wetlands 
• EO 11991, May 24, 1977, Relating to Protection or Enhancement of Environmental Quality 

1.2.3 Project Management Objectives 

The project management objectives of the FCA WP are to: 

• Setup and maintain a management control system and project control procedures for effective 
bottom-line management via a procedure framework and pre-designed schedules for developing, 
implementing, coordinating, and monitoring corrective actions that comply with the RCRA and 
other applicable statutes. 

• Prioritize corrective actions so that the corrective action minimizes duplication and documentation 
that will be carried out under normal Facility operations. 

• Provide formal and informal mechanisms from which the NMED and affected stakeholders can 
evaluate, provide comments, and be involved in the corrective action review process at the Facility. 

• Document the plans, procednres, costs, and other pertinent data and develop progress and 
technical reports so that the knowledge and expertise can be used to manage future potencial 
corrective actions in ·1 cost-effective manner, if they were to arise. 

• After the Facility has reached the end of its operating life, ensure the phase-in of decommissioning 
and closure plans and provide a forum for the exchange of data and information to the public. 

• Establish procedures to ensure that long-term monitoring of the Facility grounds is conducted by 
the owner following scheduled decommissioning and closure. 

1.3 MANAGEMENT ORGANIZATION 

Gandy-Marley will oversee the\onstruction and operation of the Facility. This 
Management Organization of the ~cility. 

section describes the 

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 likely that onsite equipment operators will also be required to act as 
corrective action team members and may assist in management and action response roles. 

The Facility's General Manager will have overall management responsibility for decisions related to 
corrective actions. Key positions reporting to the General Manager (GM) will be an Operations 
Manager (OM), Environmental Coordinator, Action Response Coordinator (ACR), and Health & 
Safety (H&S) Supervisor. 

1 .3. 1 Qualifications 

The information below presents the basic qualifications that key members of the Facility management 
must have for effectively operating the Facility: 
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(a) 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, human resources, and technical services. 

(b) Operations Manager 

The OM must be familiar with all phases of daily operations of a TSD facility. Accordingly, he will be 
required to have a full understanding of waste scheduling and acceptance procedures and the treatment 
processes that will be utilized at the Facility. He 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 must be qualified and have experience in designing and implementing a 
corrective action process. 

(c) Environmental Coordinator 

The environmental coordinator will be required to have had previous experience in managing 
environmental programs at an operating facility. He will need to be familiar with federal and state 
environmental regulations, permits and authorizations applicable to the Facility, and environmental 
management programs including corrective action requirements. The environmental coordinator will 
also be required to have previous experience in managing RCRA-regulated issues and to be able to 
interface effectively with the regulatory agencies and the public. 

(d) Action Response Coordinator 

The Action Response Coordinator will be required to have experience in emergency situations and to 
manage and operate heavy equipment that will be required for initial response. He 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, OM, and EC. 

(e) Health and Safety Supervisor 

The Health and Safety Supervisor must be familiar with occupational health aspects associated with an 
operating TSD facility. He will be required to provide hazard recognition and other training to 
operations personnel, manage the use of personal protective equipment, conduct medical surveillance, 
workplace monitoring, and ensure that Facility Health & Safety procedures are being followed. 

(f) Document Control Officer 

The Document Control Officer will be responsible for maintaining a readily accessible and auditible 
records and document management system. The DCO will supervise the filing and dissemination of 
files, reports, and documents. The DCO will also be responsible for controlling the flow of these 
materials onto and off of the Facility and will maintain a check out system for any materials that may be 
signed out for review. The DCO will ensure that all original signed document are kept at the Facility. 

These 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 1.2 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. 
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1.3.1.1 Corrective Action Team Responsibilities 

The corrective action team will be responsible for implementing certain actions including: 

• Operations Manager: RCRA corrective action plan implementation. 

• Environmental Coordinator: regulatory compliance, analysis and assessment, released material 
disposal areas, information management including agency notifications and coordination, 
groundwater investigations, environmental monitoring, analysis, recordkeeping, and 
communications to the public 

• Action Response Coordinator (equipment operator): released material containment, cleanup, and 
stabilization. 

• Health & Safety Supervisor: worker safety, workplace monitoring, and training for the use of 
personal protective equipment and hazard recognition. 

Figure 1.3 shows the corrective action team organization and responsibilities. 

1.3.1.2 Interaction of the Project Management Team 

Figure 1.4 displays the interaction between the focus areas. Such a structure will provide the Facility 
with a fully integrated, consistent, and manageable approach for planning, conducting, and completing 
the corrective action. 

Corrective action sites (if more than one) may be grouped into a single corrective action site and one or 
more MDAs. Groundwater will be addressed on a broader scale, rather than as a component of 
individual corrective action sites. The Material Disposal, RCRA Corrective Action, and Groundwater 
Focus Areas will emphasize the operational aspects of implementing the corrective action activities. 

The Facility's management organization and the Regulatory Compliance, Analysis and Assessment, and 
Information Management Focus Areas will address issues and actions that may affect the Facility while 
providing a uniform and integrated approach under the corrective action process. 

1.3.1.3 Operation and Support 

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

• Health and Safety 
• Finance and Procurement 
• Quality Assurance and Quality Management 
• Data and Records Management 
• Project Infrastructure 
• Corrective Action Planning and Control 
• Long-term Monitoring 
• Corrective Action Site Decontamination and Decommissioning 
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1.3.1.4 BUDGET, SCHEDULE, AND CORRECTIVE ACTION TECHNICAL APPROACH 

The OM will oversee the development of the budget that will be associated with the corrective action. 
He will develop an implementation schedule in consultation with NMED that will include a technical 
approach for designing and implementing the remedy including required investigations. 

1.4 REPORTING REQUIREMENTS 

Corrective Action Requirements 

In order to comply with applicable environmental regulations and to inform all parties of progress 
being achieved during the corrective action process, the OM will oversee the preparation of a number 
of plans and reports. The plans and reports will contain technical information that will support 
corrective action decision-making. More detailed reporting requirements are described in Section 3.2 
and Appendix D of this FCA WP. All plans and reports produced by the corrective action team will be 
made available to the public through the information sources discussed in Section 8.0, Community ~\)..r .. J "-
Relation Plan, of this FCAWP. %c;" '7. 

All corrective action 'epa.." will comply with the «porting «qui,emen" indicated in the Facility', t/ ~ 
RCRA permit and will adhere to the outlines contained in NMED's "RPMP Document Requirements 
Guide", NMED 1998, or other similar guides, if accepted by NMED. The reports also comply with 
applicable guidance from EPA, other federal agencies, and Facility administrative controls. If 
necessary, the reports are consistent with the substantive requirements of other federal acts, if 
applicable. 

In line with 40 CFR 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 certijj under penalry if law that this document and accompatrying attachments were prepared under 
my direction or supervision in accordance with a !)Stem designed to ensure that competent personnel 
proper!J gather and assess the itiformation submitted Based on my inquiry if the persons who 
manage the !]Stem, or those persons direct!J responsible for gathering the data and information, the 
information submitted is, to the best if my knowledge and belief, true, accurate, and complete. I am 
aware that there are significant penalties for submittingjalse itiformation, including possible fines and 
imprisonment for wil!ful and knowing violations. 

Corrective Action Site Decommissioning Requirements 

The Facility prepares a formal report upon completion of a corrective action project. Such reports will 
conform to federal "Life-cycle Asset Management," and contain background, characterization data, 
decommissioning methods and techniques, final site survey and release data, and any observations and 
recommendations for minimizing the possibility of a reoccurrence. 

1.5 REFERENCES FOR SECTION 1.0 

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. 
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New Mexico Environment Department, Hazardous and Radioactive Materials Bureau, March 2002. 
Triassic Park Waste Disposal Facility Operating Permit, (RCRA Permit No. NM0001002484), Santa Fe, 
New Mexico. 
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2.0 OVERVI W OF TREATMENT, STORAGE, AND DISPOSAL 
PROCEDURES 

This section provides a general escription of the treatment, storage, and disposal processes and units 
for the Facility under normal op rations; therefore, Section 2.0 is provided as background only and 
does not contain corrective action rocess requirements. 

For each of the operational units d cribed in this section, detailed design drawings and associated 
engineering reports are contained in lume III of the Facility RCRA permit application as technical 
backup. The drawings and specification present final designs for the landfill and stabilization pond 
(RCRA components). Details on the no RCRA components of the facilities will be supplemented 
during the bidding and construction phase. andy-Marley will plan to supply the additional details on 
the non-RCRA components of the design to NMED for review and approval prior to the start of 
construction. 

2.1 FACILITY OVERVIEW 

An overview of the Facility layout is provi ed in Volume III, Drawing 4, of the permit application. This 
drawing shows the units used for the five neral categories of waste disposal activities at the Facility. 
These five waste disposal operations are: (1) waste acceptance, (2) waste receiving, (3) waste 
staging/storage, (4) waste treatment, and (5) w ste disposal. Each activity is described below. 

2.1.1 Facility Waste Acceptance 

Prior to initiation of a ipment of waste to the Facility, the generator of the waste must provide a full 
characterization of its ste:; and r~ceive approval from the Facility to ship the wastes. This process is 
more completely descrio d in the Waste Management Plan presented in Section 7.0. The Facility will 
use the waste characteriza ·on data to perform the following activities: 

• Ensure that the wastes c n be accepted in accordance with the RCRA permit. 
• Verify that the Facility ha the capability to properly treat and/ or dispose of the wastes. 
• Identify any safety precauti s that must be taken to properly manage the wastes. 
• Use the physical characteristi s and chemical composition of the wastes to determine the 

most effective treatment and · sposal methods for the wastes. 
• Select parameters to be tested t determine the formula for stabilization of appropriate 

Wastes. 

• Select parameters to be tested upo arrival at the Facility to verify that the wastes 
accepted are the wastes characteriz 

• Develop a cost estimate for treatme and disposal. 

2.1.2 Waste Receiving 

Once approved for acceptance at the acility, the wastes can be shipped. The Facility can be accessed 
only from New Mexico State Highway 80, as shown in Figure 1.1. When a shipment arrives at the 
Facility, a Facility representative will rify that the shipment was scheduled and accepted. If 
unscheduled shipments arrive at the Facili the Facility manager will be consulted to determine if the 
appropriate paperwork has been received an he shipment can be provisionally accepted. 
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The shipment and shipping papers wi be inspected to ensure that the correct inventory has been 
received, that the hazardous waste mani st is properly completed, and that an LDR certification is 
attached. Any discrepancies will be resol d prior to acceptance of the shipment. If discrepancies 
cannot be resolved, the shipment will be re cted. Representative samples of the wastes will be taken 
and fingerprint testing will be conducted. f the fingerprint test results are inconsistent with the 
generator's information, several actions coul be taken. Waste materials will be processed only if 
fingerprint tests are consistent with information riginally provided by the waste generator. Containers 
and drums will be inspected for visible cracks, holes or gaps. 

2.1.3 Waste Staging/Storage 

Containerized wastes will be moved the drum handling unit or the roll-off storage area. The 
objectives of these container storage area re to provide safe storage of wastes prior to introduction 
into the treatment or disposal system, to sure that adequate accumulation space is available during 
intervals when the treatment or disposal sys em is temporarily unavailable, and to facilitate repackaging 
as necessary. 

Solid wastes will be transferred directly to the ndfill for disposal if all applicable LDR requirements 
are met and, in the case of containerized materia if the container is at least 90 percent full. Restricted 
wastes at the Facility will be stored solely for t e purpose of accumulating sufficient quantities to 
facilitate proper treatment or disposal. Procedures be in place at the Facility so that only that wastes 
will be accepted that either (1) meets LDR treatment standards or (2) is amenable to treatment using 
permitting treatment capabilities at the Facility such that restricted wastes will not be stored for longer 
than one year. 

2.1.4 Waste Treatment 

There will be two treatment processes at the Fa 'lity: stabilization and evaporation. Low-concentration 
wastewater from offsite generators and leachate from the Facility's landfill, if any, that meet LDR 
standards will be placed in the evaporation pond. nd sludge, contaminated leachate from the landfill 
that does not meet LDR standards, and various wastes from generators will be treated in the 
stabilization process. Stabilized wastes that meets L R treatment standards and other operational 
criteria will be placed in the landfill. Wastes that carry re than one characteristic or listed waste code 
must be treated to the most stringent treatment requirements for each hazardous waste constituent of 
concern. When wastes with different treatment standards are combined solely for treatment, the most 
stringent treatments standard specified will be met. 

2.1.5 Waste Disposal 

In general, wastes arriving at the Facility that me t LDR requirements and contain no free liquids will 
be directly landfilled. When wastes cannot be di ctly landfilled, such as during landfill equipment 
maintenance periods or extreme weather conditions, e wastes will be stored in the waste storage area. 
Wastes stabilized at the Facility that meet LDR require ents will be transferred to the landfill from the 
treatment or storage areas as necessary. 

An access ramp will be constructed from the top of the lan fill to the bottom of the active portion of 
the landfill (see Drawings 8 and 14 in Volume III, of the R RA permit application). Bulk hazardous 
wastes will be placed and compacted on the bottom of the la dfill in 5-foot to 10-foot layers or lifts. 
Containers (drums) will be placed upright in the cell using a for 'ft or barrel snatcher. Sufficient space 
will be left around the containers for the placement and camp ction of compatible bulk hazardous 
wastes or soil. Materials in roll-off containers will be dumpe ith the bed liners at pre-selected 
locations. Containers or bulk wastes can be placed adjacent to the roll-off material. A layer of cover soil 
sufficient to prevent wind dispersal of wastes will be placed over the bulk hazardous wastes and 
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containers following emplacement or B fore the end of each working day (see Section 2.5.1. 7). The soil 
cover will be deposited on top of the aste placement face and then spread and compacted with a 
tracked bulldozer. The minimum cover tht ess will be 0.5 feet. 

The landfill will be laid out in an engineered id system consisting of blocks that are 50 feet wide, 50 
feet in length, and 10 feet in depth. Grid stak will be established by survey. A two-dimensional grid 
system along with lift elevation designation will ovide a three-dimensional record of the location of all 
wastes placed in the landfill. Records of the loca ·on, date of placement, waste source, manifest, and 
profile numbers will be maintained at the Facility. 

2.2 CONTAINER STORAGE A EAS 

The site will employ two container stora e areas: a drum handling unit and roll-off storage area. 
Descriptions and conditions specific to these reas are presented in Section 2.2.1 and Section 2.2.2 for 
the drum handling unit and roll-off storage a a, respectively. Sections 2.2.3 through 2.2.14 describe 
conditions common to both units. Wastes whic are either suspected or known to contain free liquids 
will be managed accordingly. A description of h w these wastes will be managed is included in the 
following sections. More detailed information on th management of wastes containing free liquids can 
also be found in the Waste Analysis Plan containe in Section 4.0 of the Facility's RCRA permit 
application. Both the drum handling unit and the ro - f storage area will be constructed to meet the 
minimum requirements identified in the detailed design d associated engineering report (Volume III 
of the Facility RCRA permit application). 

2.2.1 Drum Handling Unit 

Drawing'> 37, 38, and 39 presented in V lume III of the Facility RCRA permit application show the 
detailed design for the drum handling unit. The open sided unit will be roofed to prevent r:un-on from 
precipitation. The roof of the building is d igned to extend over the unloading dock area to ensure 
that precipitation does not enter the buildin or impact unloading operations. The building will be 
equipped with fire extinguishers, a sprinkler stem, telephones, fire alarm system, public address 
system, eye washes, safety showers, spill contr equipment, and first aid equipment. An office for 
storing record-keeping information and for admiru trative functions within the drum handling unit will 
be located in the building. 

The base of the drum handling unit will consist of a co acted subgrade of non-swelling soils placed at 
a moisture content and density capable of supporting rojected loads comprised of the building's 
structural components, stored wastes, and mobile equi ment traffic inside the building. A 60-mil 
geomembrane liner, cushion geotextile, and 1 foot of foundation sand will overlie the subgrade. The 
steel reinforced concrete floor will be constructed on the prepared subgrade. Design details and the 
associated specifications are presented in Volumes III and IV of the Facility RCRA permit application. 

2.2.1.1 Containment and Detection of eleases __..-~ tt- ~~l ~ ~J ' 
Wastes stored in the drum handling unit will e placed in individual stor~~ cells segregate~~ :aste 
type and compatibility. Individual storage cells a defined as groupings of drums as shown on Drawing 
37 of the Facility's RCRA permit application. Th specific areas to be used for storage will depend on 
the volume and type of wastes being processed at e site. Labels will be added to each section of the 
drum storage unit to identify the type of wastes to b stored. The labels may change depending on the 
volume and type of wastes being received. A chemica resistant epoxy coating (or an equivalent) will 
be applied to the concrete floor. Chemical resistant wa er stops and caulking will be installed in all 
joints. The floor is designed and will be maintained to be ee of cracks and gaps and will be inspected 
regularly to determine if any cracks or gaps have developed r if the epoxy coating has been damaged. 
Should cracks or gaps develop in the concrete, repairs will be heduled immediately. The nature of the 
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repair will depend on the exten f the cracking and could range from the application of chemically 
resistant epoxy fillers or coatings t the replacement of portions of the concrete floor. 
Each storage cell will have a concr e floor that slopes toward a trench covered by steel grating. Each 
trench will lead to a separate seconda containment sump for that cell where any spilled liquids will be 
accumulated. The trench and sump stem design incorporates a double high-density polyethylene 
(HDPE) geomembrane liner in the lea detection and removal system (LDRS) and leachate collection 
removal system (LCRS). Both the LDR and LCRS sumps incorporate drainage material surrounding a 
perforated pipe. The LCRS sump has be n sized to contain at least 10 percent of the volume of the 
containers stored in the cell. The LCRS a d LDRS sumps in the drum handling unit will be checked 
regularly for the presence of liquids. If liq 'ds are present, samples will be obtained and chemically 
analyzed to determine the nature and con entration of any waste constituents. An appropriate 
treatment or disposal method will be selected i accordance with the Waste Analysis Plan presented in 
Section 4.0 of the Facility's RCRA permit applic cion. Pumpable quantities of liquids will be removed 
with a vacuum truck. Leaks and spills will be remo d from the sump in as timely a manner as possible. 
Because the building is covered, precipitation and the consequent accumulation of liquids are not 
considered in the design or operation of the drum handling unit. The cells that will contain PCB
contaminated waste will be surrounded by a 6-inch concrete berm, in addition to the floor trench and 
sump. 

2.2.1.2 Dimensions 

The drum handling unit will be 418 feet ong by 118 feet wide (Drawing 37 in Volume III of the 
Facility RCRA permit application). The bui ·ng floor and loading dock will be 5 feet above ground 
level to facilitate the loading and unloading f trucks and prevent run-on from precipitation. An 
adjustable hydraulic loading platform will align t e truck beds with the building floor to allow for the 
smooth transition of forklifts in and out of the tru s from the floor. An overhang on the front of the 
building will prevent precipitation from getting on the rums and into the front area. 

2.2.1.3 Storage Umits 

The drum handling unit will contain seven separa: e containment areas, each 52 by 63 feet as shown on 
Drawings 37 and 38 in Volume III of the Facility CRA permit application. Each of the seven areas 
will have its own floor drain and containment sum allowing incompatible wastes to be placed in 
separate cells. Two of the cells will be designed to acco odate only PCB wastes. Aprons on the ends 
of the cells that store PCB-contaminated wastes will be ered to allow for forklift access over the 
concrete berms. The total capacity of the drum handling it will be 1,120 drums (160 drums per 
containment cell). The drain and sump for each drum cell i i ensioned such that the storage capacity 
will be a minimum of 118 cubic feet, 10% of the capacity o he drums in each cell. A typical drum 
layout is shown in Drawing 37 of Volume III of the Facility RCRA permit application. 

2.2.2 Roll-Off Storage Area 

Roll-off containers will be stored on an open ad, as shown in Drawings 41 through 43 presented in 
Volume III of the Facility RCRA permit applica · n. This unit will not be covered or enclosed by walls. 
The pad will be divided into two sections. 0 e section will hold tarped, U.S. Department of 
Transportation (DOT) approved, lined, roll-off ontainers with non-stabilized wastes awaiting 
treatment at the stabilization unit. The other section o the pad is intended as a staging area for roll-off 
containers containing stabilized wastes awaiting Toxicity haracteristic Leaching Procedure (fCLP) test 
results and landfill-disposal approval. Wastes will be char cterized and screened as part of the waste 
acceptance procedures. This procedure will prevent incompa "ble wastes from being stored in the same 
roll-off containers that are delivered to the site. After the mater ls have been stabilized, material from a 
single stabilization batch will not be mixed with material from a' · fferent batch, thereby eliminating the 
potential for incompatible wastes to be stored in the same roll-of in. The individual steel roll-off bins 
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will be stored in the HDPE lined roll-off storage unit and physically separated from each other by 4 
feet side to side and 2. feet end to end. In addition, containers will not be placed within the limits of 
the roll-off storage are inundated by the rainfall that accumulates for the 25-year, 24-hour storm (see 
Appendix E-38 in Volu e VI of the Facility RCRA permit application) or within 4 feet of the edge of 
the berm. This area is es~ted to wastes that do not contain free liquids. Prior to exiting the 
stabilization unit, stabiliz ~a~ loads will be tested for free liquids using the paint filter test. 
Stabilized waste loads that do not pass the paint filter test will be reprocessed using a modified 
treatment mixture and re-test d before being allowed to exit the stabilization unit. Roll-off containers 
which hold stabilized wastes th t pass the paint filter test will be covered before exiting the stabilization 
unit and will remain covered whi they are staged in the roll-off storage area. 

Roll-off containers will be inspecte for free liquids prior to acceptance at the unit. Containers which 
are received for disposal, but are fo d to contain free liquids upon inspection, will be managed in 
accordance with stabilization procedur described in Section 2.4. If the waste generator will not allow 
the Facility to prioritize handling of the ad to eliminate free liquids, the load will not be admitted to 
the Facility. Otherwise, free liquids will be emoved with a vacuum truck, characterized, and managed 
in accordance with stabilization procedures escribed in Section 2.4. The volume of free liquids in the 
roll-off containers is expected to be minimal. allowing the removal of free liquids, the wastes (in the 
roll-off container) will either be managed throu h the stabilization process or landfilled, whichever is 
appropriate. Section 2.2.12 describes the metho that will be used to separate incompatible wastes. 
The area will be equipped with fire extinguishers, a elephone, alarm systems, spill control, and first aid 
kits. 

Wastes in the roll-off containers that meet the requir ents for free liquids (or lack thereof) will be 
placed in the landfill. Other wastes in roll-off containers that do not pass the appropriate acceptance 
testing (i.e., paint filler test) will be transferred to the stabilization area for treatment. Upon completion 
of the stabilization process, the wastes will once again be tested to emure th~!t it meet~ the landfill 

criteria. r)\\\s L ('l 
tS ~ ~ ex~ 

_2.2.2.1 Containment and Detection of Releases ----- "(~ ~ r 
The roll-off storage area is designed to store non-stabilized and stabilized wastes. Secondary 
containment of the roll-off storage area is shown in Drawing 41 through 43 in Volume III of the 
Facility RCRA permit application. The floor and slopes of the lined cell will consist of, from bottom to 
top, a prepared subgrade, a geomembrane liner that will be composed of a component material 
compatible with the anticipated wastes, a geocomposite drainage layer, a structural-fill, and a roadbase 
surface. A sump will be incorporated into the drainage layer. To accommodate this installation, the 
floor will be sloped to a sump located in the corner of the storage area. Any liquids will collect in the 
containment sump, which is designed to have the pumping capacity to remove liquids resulting from 
the 25-year, 24-hour storm event. 

The roll-off containment area will be surrounded by a berm with a m1rumum height of 2.0 feet 
(Drawing 41 of the permit application). This berm will divert run-on surface water around the 
perimeter of the truck roll-off area. Culverts will be placed under each of the access ramps to allow 
surface water flow to the west towards the run-off detention basin. 

The containment sump is designed to collect precipitation falling inside the bermed area of the truck 
roll-off storage area. During heavy rain events, a portion of the water will drain along the roadbase 
surface to the sump area located in the corner of the cell. The remaining volume will percolate through 
the roadbase and structural fill and will be collected in the geocomposite drainage layer. Water 
collecting on the surface of the sump or in the sump drainage gravel will be removed by vacuum truck. 
Samples of sump liquids will be chemically analyzed to determine the presence and concentration of 
any waste constituent. After this determination, an appropriate method of treatment or disposal will be 
selected in accordance with the criteria prescribed in the Waste Acceptance Plan (Section 4.0 of the 
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Facilitiy's RCRA permit application). Leaks, spills, and precipitation will be removed from the sump as 
soon as possible. The entire roll-off storage area will be surrounded by a berm which ranges in height 
from 4 feet to 8 feet. 

The purpose of the drainage system below the storage area surface is to allow rainfall to be collected 
and removed from the contained area. This will reduce ponding and mud formation on the storage area 
surface and will allow the surface to support truck traffic almost immediately following a rainstorm. 
The presence of free liquids inside the roll-off container/bed liner system can occur if liquids are 
inadvertently loaded in the container, rainfall enters a hole in the roll-off container cover during 
transportation, or liquids separate from solids during transport. These free liquids will be identified 
when the roll-off container is visually inspected at the untarping station. 

It is possible, but unlikely, that free liquids could be generated after inspection in the staged roll-off 
containers. For example, if a faulty roll-off container cover allows rainfall to enter the container and 
both the plastic and containment fail, a leak can occur on the surface of the roll-off storage area. A leak 
will appear as a drop or a stain on the storage area surface. In the case of a leak, the liquids in the roll
off container will be handled as described in Section 2.4 and the stained soil will be excavated and 
handled as a potential hazardous waste. 

2.2.2.2 Dimensions 

The entire roll-off torage area (including both halves) will measure approximately 410 feet by 330 feet 
from the outer edge of the berms. The berm height surrounding the area will range from 4 feet to 8 
feet. The storage area will be accessed by 35-foot-wide compacted soil ramps at the center of each 
storage area. The halves will measure approximately 180 feet by 310 feet inside the berms. 

· 2.2.2.3 Storage Limits 

The permitted capacity of the incoming waste cell will be 66 roll-off containers. The stabilized waste 
cell also will have a capacity of roll-off containers, for a total storage capacity of 132 containers. The 
actual number of roll-off contain rs placed in the roll-off storage area may vary slightly depending on 
placement arrangements as determ ed by operations. 

2.2.3 Warning Signs 

Signs containing the legen~'Danger - Unauthorized Personnel Keep Out" will be conspicuously 
posted on the outside and a entrances to the storage areas. In the areas where ignitable or reactive 
wastes will be stored, "No Sm king" signs will be posted. All signs will be in both English and Spanish. 

2.2.4 Proper Waste Storage 

Compatibility codes establishe during the initial receipt of wastes will be assigned to ensure the proper 
storage of containers within the acility (see Section 4.0). Containers which are discovered upon receipt 
to have free liquids will not be ace ted or will be handled at the stabilization unit as a priority load. 

2.2.5 Ignitable/Reactive astes 

Ignitable or reactive wastes will be rotected from any sources of ignition or reaction. All containers 
storing ignitable or reactive wastes 'll be stored at least 50 feet inside the fence around the Facility 
shown in Volume III, Drawing 4 of th Facility RCRA permit application. "No Smoking" rules will be 
enforced and open flames prohibited where ignitable or reactive wastes are being handled. 
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2.2.6 Precautions to P vent Reactions 

Precautions to prevent reactions e described in Section 5.0, Procedures to Prevent Hazards, which is 
contained in the Facility' RCRA p rmit application. 

2.2.7 Inspection Me 

As required in 40 CFR 164.17 all container storage areas will be visually inspected at least once a week 
for leaking containers and deter· ration of the containers and containment area. Inspectors will enter 
the area and visually inspect the ea and the containers. All inspection information will be recorded, 
and any problems noted during the "nspection will be resolved in a timely manner (see Section 5.0 of 
the Facility's RCRA permit applicatio . Workers will be instructed and trained on the procedures for 
identifying and reporting any signs of leaks or deterioration that appear between the weekly inspections. 
Any identified leaks will be resolved as described in Section 2.2.10. Containers with more than 500 
ppmw volatile organic compounds will be inspected at least once a month for cracks, holes or gaps in 
the container, cover or closure devices. Defects detected will be repaired according to CFR 264.1086 
(d) ( 4)(iii). 

2.2.8 Types of Contain s 

Hazardous wastes will be stored in 0-gallon, 35-gallon, or 55-gallon drums, in 40 cubic yard or similar 
roll-off containers, or in other DOT proved containers. Overpack drums will be used as necessary. 

2.2.9 Labels 

All containers of hazardous wa es in storage will be ~,aheled with a hazardous waste label identifying 
the contents of the container. The abel will also be clearly mqrked to indicate the date of accumulation 
or the date of receipt. he label will t be obstructed from view during storage. 

2.2.1 0 Condition of ontainers 

All containers of hazardous stes will be managed by the following conditions: 

• Containers will be maintain in good condition. If a container is not in good condition (e.g., 
severe rust, apparent structura defects, or leaks), the hazardous wastes will be either transferred to 
a container that is in good con "tion or managed in some other way, such as direct placement in 
the landfill or stabilization unit. 

• Containers of hazardous wastes at the drum handling unit will be closed during storage, 
except when it is necessary to add or r ave wastes; the container storage area will be inspected 
prior to placement of containers to ensur that no conditions exist which could damage the waste 
containers. 

• All containers will be handled in a manner, an with equipment compatible to their design and 
construction, to minimize the potential for damage o the container. 

The roll-off units to be placed in the roll-off area will be overed with a tarp. The covers will not be 
removed until the material is placed in the stabilization u ·t. Roll-off units used to store stabilized 
material will also be placed on the roll-off unit with covers. is not expected that the tarps will be 
removed during storage except for re-sampling of the material, i equired. 
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2.2.11 Compatibility wit the Container 

All hazardous wastes will be c mpatible with the container or liner as defined by the following 
conditions: 

• All containers used to store haz rdous wastes will be made of, or lined with, material that will not 
react with, or otherwise be inco patible with, the wastes being stored so that the ability of the 
container to hold wastes is not imp ·red. 

• Hazardous wastes will not be 
incompatible wastes or materials. ~ed 

m an unwashed container that has previously held 

2.2.12 Compatibility with Ot r Wastes 

Incompatible liquid hazardous wastes st ed within the units will be separated by a berm, catch pan, or 
other physical barrier which adequately p vents commingling of incompatible wastes. Incompatible 
solid hazardous wastes stored within the co ainer storage areas will be separated by a distance of at 
least 10 feet unless separated by a berm, catch pan, or other physical barrier. Incompatible wastes will 
not be placed in the same container. 

2.2.13 Aisle Space 

Aisle spacing will be maintained to assur inspectability and accessibility for operational and emergency 
equipment to containers. The spacing wi allow for the unobstructed movement of personnel, fire 
protection equipment, spill control equip and decontamination equipment in the event of an 
emergency, as required by 40 CFR 264.35. 

A minimum 2.5-foot aisle space will be maintained in the drum handling unit between rows of 
containers side by side. Containers will be stored in single rows only if they are against a wall or other 
barrier that prohibits inspection from all sides. Roll-off containers will be spaced 4 feet apart side to 
side and 4 feet from the edge of the berm. 

2.2.14 Record Keeping 

The results of all container storage waste anal es, trial tests, waste compatibility analyses, and ignitable 
and reactive waste handling documentation pert "ning to compliance will be maintained in the Facility 
operating record. Inspection records will be maintained in the inspection log for each unit. 

2.3 STORAGE IN TANKS 

The liquid waste receiving and storage unit is hown in Volume III, Drawing 40 of the Facility RCRA 
permit application. It will house four aboveg und tanks for the storage of regulated bulk liquid 
hazardous wastes prior to stabilization. The unit ill not be covered by a roof or enclosed by walls. 
Each tank will have a capacity of approximately 9, 00 gallons. The tanks will be double-walled and 
constructed of HDPE materials that are compatib with the wastes to be placed in the tanks. 
Compatibility of the tanks with different types of wastes as been provided by the manufacturer and is 
presented in Volume VI, Appendix E-34 of the Facility RA permit application. Facility procedures 
for waste acceptance and the associated criteria in the Was Acceptance Plan will ensure that wastes 
incompatible with the tank material are not placed in the stor e tanks. The tanks will be placed on an 
imperviously coated, reinforced concrete pad. All piping syste within the Facility will comply with 
API Publication 1615 (November 1979) or ANSI Standard B31. and ANSI Standard B31.4. Wastes 
will be transferred from the tanks to the stabilization unit by pumpi into transfer tankers. Each of the 
storage tanks will be clearly marked with a description of the contents and records will be kept 
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documenting the quantity of wastes received and the date each period of accumulation begins. 
information will be documented in the Facility operating record. 

~ c;QQ.; LY ~(L ' 2.3.1 Containment and Detection of Releases 

This 

The outer tank of the double-walled poly tank system will provide secondary containment of sufficient 
strength and thickness to prevent failure due to pressure gradients, physical contact with wastes, 
climatic conditions, or the stress of daily operations. The tank system will be placed on a concrete base 
capable of supporting the system, providing resistance to pressure gradients below the system, and 
preventing failure due to settlement, compression, or uplift. The secondary tank is designed to contain 
100 percent of the tank contents. 

Each tank will be surrounded by a concrete area that will be sloped to provide drainage to a sump. The 
floor and berm of the concrete area will be maintained in good condition and free of cracks and gaps, 
as described in Section 2.2.1.1, in order to protect the effectiveness of the containment. All ancillary 
equipment will be provided with secondary containment except aboveground piping (exclusive of 
flanges, joints, valves, and other connections), welded flanges, welded joints, and welded connections 
that are visually inspected for leaks each operating day. Secondary containment will be provided by the 
concrete pad. 

Daily visual inspection will be used to detect releases to the secondary containment. Response to 
releases from tank systems will be initiated immediately upon discovery, and regulations specified in 20 
NMAC 4.1 Subpart V, 40 CFR 264.196(d) or 40 CFR 264.56 will be followed as appropriate (see 
Section 5.0 of the Facility's RCRA permit application), including notification of the Hazardous and 
Radioactive Materials Bureau (HRMB) of the (NMED) and National Response Center (NRC). The 
secondary containment tank will be emptied by pumping fluids from the drainage port located near the 
base of the tank or by the use of a vacuum truck. 

2.3.2 Management of ncompatible Wastes 

Only the waste types approved a tank system will be placed in the tank. No new waste types will be 
placed into an existing tank syste unless (1) the compatibility of the new waste type with the prior 
contents of the tank is determine by testing or documentation or (2) the existing tank system is 
cleaned or flushed to the extent neces ary to ensure compatibility with the new waste type. 

2.3.3 Spill and 0 erfill Prevention 

Appropriate controls and actices will be used to prevent spills from and overfills of the tank or 
containment systems. Spill p vention is primarily maintained by hard-plumbed piping. When transfer 
lines are not hard plumbed or :when open-ended lines are used, one or more of the following spill 
prevention controls or an equival t device will be used: 

• Dry Disconnect Couplings - a pipe co nection designed to cap the flow of liquids as soon as the fitting 
is disconnected. 

• Direct Monitoring- the transfer is manit ed continuously to prevent spills. 
• Ovetji/1 Prevention - one or more of the owing spill prevention controls or an equivalent device 

will be used. 

• Automatic Feed Cutoff- a device used to stop fl ;w into a tank when it is filled to operating capacity or 
another predetermined level. 

• High-Level Alarm - a device used to detect the vel in a tank, sounding an audible alarm or 
displaying a visual alarm when the operating cap ity level or another predetermined level is 
reached. 
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• Level Indicator- a device used to visually display the level of material in a tank; if a level indicator is 
used for overfill prevention, the indicator must be monitored during liquid transfers or checked 
prior to transfers to ensure that sufficient capacity exists in the receiving tank Level indicators may 
include sight gauges, level meters, or graduations placed directly on opaque poly tanks. 

• Bypass - a device or plumbin arrangement used to divert flow from the tank being filled to a 
second tank of sufficient capaci after the operating or predetermined level has been reached. 

2.3.4 Feed Mechanism, Pressu Controls, and Temperature Controls 

The tanks will be operated at ambient p essure and temperature when storing liquids. One of the 
following feed mechanisms for tank system or an equivalent transfer mechanism will be used: 

• Pump Transfer- Liquids will be pumped i o or out of the tank through permanent or temporary 
transfer lines. 

• Gravity Drain - Liquids will be allowed to drain by gravity through permanent or temporary transfer 
lines. 

2.3.5 Management of Ignitable r Reactive Wastes 

Ignitable or reactive wastes will not be place into any tank system unless the tank system is protected 
from sources of ignition by measures includ g, but not limited to, the following: signs prohibiting 
smoking, open flames or welding; an inert atmo here blanket; enclosed vents isolated from sources of 
ignition. 

2.3.6 Inspections 

A visual inspection of tank systems will o conducted each operating day. Each tank system will be 
visually inspected, including, but not limited t the tanks and ancillary equipment, monitoring and leak 
detection systems, and the construction materi and area immediately surrounding the tank system. 
The results of each inspection will be documented in the daily operating record. Inspections are further 
described in the Facility's RCRA permit application, Section 5.0 (Procedures to Prevent Hazards). 

2.3. 7 Corrosion Protection 

All liquid hazardous waste materials will be stored double-walled poly tanks. Corrosion protection is 
not required for double-walled poly tanks that do not me into contact with soil or water. 

2.3.8 Tank Assessments 

The tank system proposed has sufficient struc ral integrity and is acceptable for the storing and 
treating of hazardous wastes. The assessment has b n prepared by the engineer of record and is based 
on the tank design drawings (see Volume II, Appe ix I of the Facility RCRA permit application). 
After construction of the tank, its integrity will be asses ed by an independent New Mexico registered 
professional engineer in accordance with 20 NMAC 4.1. 00 (incorporating 40 CFR 264.192(a)). The 
engineering report presented with the tank design drawings Volume III includes a list of wastes to be 
excluded from storage in poly tanks due to their excessive corrosive effects. 

2.3.9 Ancillary Equipment 

All ancillary equipment will be supported and protected ainst physical damage and excessive stress 
due to settlement, vibration, expansion, or contraction, acco ing to API Publication 1615 (November 
1979) or ANSI Standard B31.2 and ANSI Standard B31.4. Ha rdous wastes will be transferred from 
the tanks to the tankers through a limited piping system, as sh wn in Drawing 40 and discussed in 
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Volume III, Section 8.2.2 of the Facility RCRA permit application. This ptpmg system will be 
considered part of the tanks and will be drained and dismantled as part of the tank closure. 

2.3.1 0 Installation and Tigh ess Testing 

Proper handling procedures will be de loped and followed to prevent damage to the system during 
installation. A qualified installation insp ctor will inspect the installed system to ensure adequate 
construction/installation. Any discrepancies will be resolved before the system is placed in service. The 
tanks and ancillary equipment will be teste or water tightness, and any necessary repairs will be 
performed prior to the system being placed in se ·ce. Written statements by those certifying the design 
and supervising installation will be "ntained in the rating record. 

2.3.11 Repair and Certification o Tank Systems 

If a release occurs from the primary tank sys m, the tank will be removed from service immediately. 
Wastes in the tank will be removed within 24 B urs to the extent necessary to prevent further release 
and allow inspection and repair of the tank syste . All released materials will be removed from the 
secondary containment as soon as possible and wi 24 hours of detection. The tank system will be 
repaired or replaced prior to returning it to servic An independent New Mexico registered 
professional engineer will certify major repairs. The certifica ·on will be submitted to the NMED within 
seven days after the tank system is returned to service. Major repairs include repair of a ruptured 
primary containment vessel and replacement of secondary containment. 

2.3.12 Transfer of Liquids fr m Waste Storage to the Stabilization Unit and 
to the Evaporation Pond 

Transfer of liquids from the liquid waste orage tanks to the stabilization unit will be accomplished by 
tanker trucks approved for liquid waste tr sfer. Approved tanker trucks, such as vacuum trucks or 
DOT approved tankers, will be used to trans liquids from the storage tanks to the evaporation pond. 
Tanker trucks will be cleaned following a trans operation to ensure that subsequent transfers do not 
result in mixing of incompatible or reactive wastes. 

Personnel performing liquid waste transfer operatt ns will comply with all personal protective 
equipment (PPE) requirements and transfer operation pr cedures, including spill cleanup. Impervious 
concrete coatings will be applied to the liquid waste storage nk containment area and the evaporation 
pond discharge station. Hose and pipe connections will be · nside the concrete containment area 
boundaries. 

2.4 STABILIZATION 

Drawings 33 through 36 presented in ¥ olume III of the Facility's RCRA permit application show the 
stabilization building floor plan, a typica in, and vault sections. The stabilization process will use four 
in-ground double-lined stabilization bins, dry reagent silos, two liquid reagent tanks, and a water 
tank. Trucks and other vehicles will access the nit via the gravel aprons. Additionally, there will be a 
control room from which operations will be direct and coordinated. 

Bulk liquids, semi-solids, sludges, and solids that do not eet LDR treatment standards, as well as 
solids that may contain free liquids, will be treated in the stabi · cion unit. Dilution of restricted wastes 
will never be used as a substitute for adequate treatment. If toxic aracteristic wastes and listed wastes 
are amenable to the same type of treatment and aggregation is a part treatment, the aggregation step 
does not constitute impermissible dilution. 
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As discussed in the Waste Analysis Plan of the Facility's RCRA permit application, wastes will be tested 
prior to stabilization to determine the appropriate reagent formula. Both dry and liquid reagents may be 
used in the stabilization process. Wastes may be offloaded directly from trucks into the stabilization 
bins or transferred from the drum handling unit or roll-off storage area. The bins will be covered while 
dry reagents are being added to control particulate air emissions. The cover will be removed, and a 
backhoe positioned adjacent to the bin will mix the wastes and reagents. 

Wastes that are treated on site in the solidification unit will be tested after treatment and before disposal 
to verify that WR standards have been met. The stabilized wastes will be either transferred to the roll
off area for testing or taken directly to the landfill if testing has been completed. The stabilized wastes 
will be stored temporarily at the roll-off unit while tests are conducted to determine how and if the 
material can be disposed of in the landfill. 

The backhoe bucket and stabilization bin will be thoroughly cleaned before a load of wastes which is 
not compatible with the wastes previously stabilized in that bin is mixed. After the last bin load of a 
specific stabilization mixture has been loaded out, Facility personnel will use a high-pressure water hose 
located near the bins to rinse the backhoe bucket and the bin walls. This rinsing will cause residual 
clods of stabilized wastes to fall to the bottom of the bin along with the rinse water. Reagents will then 
be added to the bin at the same mixture proportions and the remaining wastes and rinse water will be 
stabilized, tested for free liquids, and loaded out before a different waste stabilization mixture is 
processed in that bin. 

The nominal dimensions of the bins are 25 feet long by 10 feet wide by 10 feet deep, resulting in an 
approximate volume of 2,500 cubic feet. The volume of wastes to be treated in each batch will be 
variable but less than 2,.100 cubic feet, depending on the addition of stabilization materials. The overall 
process volume is based on four bins. However, the actual process design will be dependent on the 
characteristics of the incoming wastes (time to mix each batch) and the volume of stabilization 
materials required. Assuming that 15 batches per bin are processed per day with 4 bins, a total of 
150,000 cubic feet of wastes are treated per day. The ends of the bins have been shaped to conform to 
the reach profile of the backhoe selected for mixing in the stabilization unit. The bins will be contained 
in a concrete vault, which will also provide support. All mixing bins will be equipped with ventilation 
and air pollution control systems to remove any air pollutants generated during the mixing process. 
Potential released materials may include particulates, low concentration volatile organic compounds, or 
acid fumes. 

2.4.1 Containment and Detection of Releases ~ 

The bins will be of steel construction. Wastes which are incompatible with the steel used in 
construction will not be stabilized in the bins. An assessment of the compatibilities of the bin materials 
and wastes, along with the influence of the process (materials, time, tempe.ratiire~etc:~-Ts-~ontained in 

-the desig11 specifiC'ations and the associated engineering report_(V()lur?_~s ffi -a~d}V . .<:.f_!~~__Fa~ffuY 
~~RA permit application). The design requirements and limitations will be incorporated into Facility 
procedures. Th~ . waste .. acceptance plan and associated criteria will ensure that wastes which are 
incompatible with the bin construction material will not be introduced into the bins. 

The bins will be double-walled steel tanks with the space between the walls serving as the LDRS. Shock 
absorbing coiled wire rope isolators will maintain separation between the bins. The tank secondary 
containment (the outer shell) will be of sufficient volume to contain the contents of the inner tank, 
because the inner tank will be completely enclosed within the outer shell. The vault will not be used as 
secondary containment; therefore, it does not have to be lined or meet other requirements for 
secondary containment. Its purpose will be to isolate the tank system from the surrounding soil, 
provide a monitoring and collection point if leakage were to occur from both the primary and 
secondary systems, and means to inspect and repair the secondary containment. Releases into the 
LDRS will be detected within 24 hours by liquid sensing instruments (e.g., a magnehelic gauge) or 
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inspection. Accumulated liquids will be removed within 24 hours of detection. The secondary 
containment will be emptied by pumping accumulated liquids into a temporary storage tank or into 
another stabilization bin. Releases to the LDRS could occur if a breach occurred in the primary steel 
liner. In such a case, the bin will be removed from service and repaired. 

All ancillary equipment will be provided with secondary containment unless it is aboveground piping 
(exclusive of flanges, joints, valves, and other connections), welded flanges, welded joints, and welded 
connections that can be visually inspected for leaks each operating day. Secondary containment will be 
provided by a concrete pa 

2.4.2 ncompatible Wastes 

New wastes will not be placed · 
prior contents of the bin is dete 
record or (2) the existing tank 
compatibility with the new waste 

the bins unless (1) the compatibility of the new waste type with the 
ined by testing or process knowledge documented in the operating 
ystem is cleaned or flushed to the extent necessary to ensure 
e using procedures specified in Section 2.4. 

2.4.3 

Spill and overfill prevention will be a complished by continuous direct monitoring of transfer 
operations. Additionally, the delivery syste will be computerized and will be designed to ensure that 
the mixture used for stabilization prevents o rfilling. 

2.4.4 Feed Mechanism, Pressure Con ols, and Temperature Controls 

"fhe stabilization bins will be operated at ambien temperature and pressure. Retgents will either be 
pumptd from reagent tanks or manually fed. Liquid azardous wastes will be pumped f:-om the liquid 
waste receiving and storage unit or from vacuum truck' or tanker trucks. Other wastes may be manually 
transferred directly from the incoming waste hauler true or from the container storage areas. 

2.4.5 Management of Ignitable or Reactive Wa tes 

The stabilization bins will be protected from sources of · nition through the use of signs and 
procedures prohibiting smoking, open flames, or welding. If i ·table or reactive wastes are placed in 
the bins, they will be immediately mixed with sufficient quantiti of fly ash and/ or cement to render 
them non-ignitable or non-reactive. 

2.4.6 Inspections 

Each stabilization bin will be visually inspected once each operating da 
RCRA permit application, Section 5.0 (Procedures to Prevent Hazards). 

as described in the Facility's 
least once per month, the 

of the bin and welds. An daily visual inspection will be conducted on empty bins to ensure the integri 
annual sonic test will be conducted to ensure that the thickness of the inne 
maintained. 

2.4.7 Corrosion Protection 

Corrosion is not anticipated to be a significant problem for the stabilization bins cause of low 
humidity and the fact that the units are located indoors. No corrosion protection will be p vided other 
than cathodic grounding. The thickness of the inner tank and outer shell compensates for e abrasion 
and impact forces of the backhoe bucket during waste stabilization mixing. The structural s el design 
of the bins is presented in the engineering report 01 olume III of the Facility RCRA permit ap ·cation). 
Inspection of the bins is discussed in Sections 2.4.6 and 5.2.6 of the application. Visual inspe cion of 
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the empty bins will be accomplished monthly, and sonic testing will be conducted annually. The system 
has been designed so that the inner tank and outer shell can be easily removed and replaced, if 
necessary. 

2.4.8 Ta Assessments 

The stabilization bins proposed have sufficient structural integrity and are acceptable for the storing 
and treating of ha ardous wastes. The assessment has been prepared by the engineer of record and is 
based on the desi drawings (see Volume II, Appendix I of the Facility RCRA permit application). 
After construction the tank, its integrity will be assessed by an independent New Mexico registered 
professional engineer 'n accordance with 20 NMAC 4.1.500 (incorporating 40 CFR 264.192(a)). The 
engineering report pres nted with the tank design drawings in Volume III of the application includes a 
discussion of wastes to b excluded from treatment in the bins due to their excessive corrosive effects. 
The engineering report p sented with the tank design drawings in Volume III of the application 
includes a discussion of wa tes to be excluded from storage or treatment in steel tanks due to their 
excessive corrosive effects. 

2.4.9 Ancillary Equipmen 

All ancillary equipment will be supp ted and protected against physical damage and excessive stress 
due to settlement, vibration, expansion or contraction according to API Publication 1615 (November 
1979) or ANSI Standard B31.2 and AN Standard B31.4. 

2.4.1 0 Installation Inspection and 

Proper handling procedures will be develope and followed to prevent damage to the system during 
installation. A qualified installation inspector 'll inspect the installed system to ensure adequate 
construction/installation. Any discrepancies will 1J resolved before the system is placed in service. The 
bins and ancillary equipment will be tested for ater tightness, and any necessary repairs will be 
performed prior to the system being placed in servic Written statements by those certifying the design 
and supervising installation will be maintained in the o erating record. 

2.4.11 Repair and Certification of Tank Syste 

If a release occurs from a primary tank system, the tank will e removed from service and all materials 
will be removed from the tank or secondary containment w hin 24 hours or as soon as reasonably 
possible. The tank system will be repaired prior to return to serv e. Major repairs will be certified by an 
independent New Mexico registered professional engineer. The ertification will be submitted to the 
NMED within seven days after the tank system is returned to servic 

2.5 LANDFILL 

This section describes the design, construction, and operation of the land ll. As with the Facility units 
discussed previously in this section, the detailed design for the landfill is con ·ned in Volume III of the 
application. The overall landfill will be constructed in phases, as shown on Drawing 4 of the 
application. The first phase to be considered will be Phase lA. This permit ap lication refers only to 
Phase lA. However, potential expansions of the landfill in future phases have een included in the 
general layout drawing for completeness. Detailed design drawings are only sub 'tted for Phase lA. 
The landfill design is presented on Drawings 6 through 27 in Volume III of the Fac · ty RCRA permit 
application, and a list of these drawings is provided on Drawing 1, Sheet 2 (Volume IIIJ 
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2.5.1 

The landfill design spec 1es a double-lined landfill with a LCRS above the primary liner and a LDRS 
between the primary an secondary liners. The detailed design presented in Volume III of the 
application specifically des ibes the relationship between the existing site topography and the landfill 
subgrade. 

2.5.1.1 

As specified in the Waste Analysis an in Section 4.0 of the Facility's RCRA permit application, the 
Facility will accept RCRA hazardous stes and PCB wastes, excluding selected wastes. The excluded 
wastes are listed in the Waste Manageme Plan (Section 7.0). 

The wastes that will be accepted for placeme t in the landfill include all wastes listed in Part A of the 
application, Volume I. All wastes to be placed in he landfill must meet LDR treatment standards. 

The total landfill will have an area of approximate 100 acres and a capacity of approximately 10 
million cubic yards of wastes. The Phase 1A area will include approximately 35 acres (estimated final 
cover area) and have a capacity of approximately 553,200 cubic yards. 

2.5.1.2 Liner Systems 

The liner system will be install to cover all surrounding earth that may come in contact with wastes or 
leachate (see Drawings 9 and 11 ·n Volume III of the Facility RCRA permit application). The primary 
system will consist of, from top t bottom, a 2-foot layer of protective soil, a geocomposite drainage 
layer, and a HDPE geomembrane li er. The secondary system will consist of a geocomposite drainage 
layer, HDPE geomembrane liner, ge ynthetic clay layer (GCL), and 6 inches of prepared subgrade. 
Both the primary and secondary system will extend over the floor and slope areas of the landfill. 

The primary and secondary geomembran liners will be constructed of HDPE as defined in the 
construction specifications presented in Vo me IV of the Facility RCRA permit application. This 
material will have sufficient strength and thic ess to prevent failure as a result of pressure gradients, 
physical contact with wastes or leachate, climatl conditions, stress of installation, and stress of daily 
operations. The liner systems and geosynthetic ainage layers will rest upon a prepared subgrade 
capable of providing support to the geosynthe · cs and preventing failure due to settlement, 
compression, or uplifting. The liner system will be ins lied in stages as the landfill expands both in the 
vertical direction up slope and in the horizontal direc ·on by phase. The three horizontal phases of 
landfill expansion are shown in Drawings 4, 6 and 7 1 Volume III of the Facility RCRA permit 
application. The benching technique considered for expa sion of the landfill vertically up slope is 
shown in Drawings 8 through 11 (Volume III of the appli cion) for Phase IA. Geosynthetic liner 
component tie-ins for the vertical expansion will be made on tH access ramps leading into the landfill. 

Stresses to the liner system can result from consolidation settlemen of the subgrade during waste filling 
and localized equipment loading during protective soil placement. e subgrade consists of the 6-inch 
thickness of prepared soil subgrade and the existing ground formation below the landfill (see Drawing 
7, Volume III of the application). Because the existing ground formaci s have been pre-stressed by 
overburden forces prior to landfill excavation, additional consolidation se lement during waste filling 
will be minimal. 

Consolidation settlement of the 6-inch prepared soil subgrade layer will also b minimal because it is 
limited by the thickness of this layer and because this material will be compacte during installation. 
Localized equipment loading to the liner during protective soil placement will be controlled by 
specifying maximum equipment ground pressures in the construction specifications a by monitoring 
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the placement of this m .erial. Monitoring can be performed by individuals operating the placement 
equipment or by grade c eckers who will observe the material placement to assure that appropriate 
thicknesses have been inst ed. 

2.5.1.3 and Removal System (LCRS) 

The LCRS will be located abov the primary liner system. Drawing 12 in Volume III of the Facility 
RCRA permit application provides he design details of the LCRS. A filtered LCRS layer consisting of a 
geocomposite drainage material will e constructed. Within the floor area of the LCRS layer will be the 
primary leachate collection piping, whi is used to remove leachate from the landfill during the active 
life and post-closure care period. The pip· gas shown in Drawing 12 (Volume III of the Facility RCRA 
permit application) is nominally 8 inches in iameter. 

As demonstrated in the engineering report of the application), the LCRS will be (1) 
constructed of materials that are chemically re · stant to the wastes managed in the landfill and the 
leachate expected to be generated, (2) of sufficie t strength and thickness to prevent collapse under 
pressure exerted by overlying wastes, waste cover terial, and equipment used in the landfill, and (3) 
designed and operated to minimize clogging during th active life and post-closure care period through 
selection of an appropriate geotextile for the filtration a lication (see Volume III, Section 3.1.3 of the 
Facility RCRA permit application). 

The LCRS is sloped so that any leachate above the primary er will drain to one of three sumps. The 
sumps and liquid removal methods will be of sufficient size to collect and remove liquids from the 
sumps and prevent liquids from backing up into the drainage la r. 

The sump will be lined with the same liner system components a elsewhere in the landfill except that 
the drainage layer will expand to include gravel and a C()mpact::d cla: ltncr material beneath the primary 
and secondary geomembranes which will fill the sump area. Leachat that collects in the sumps will be 
pumped through a pipe to the surface of the landfill where it will lJ collected in temporary storage 
tanks. 

The leachate storage tanks will be chemically resistant, double-lined poly t ks anchored to a concrete 
crest pad as shown in Sheets 1 and 2 of Drawing 19 0f olume III of e Facility RCRA permit 
application). To prevent overfilling of the tanks, an individual tank will be stalled for each landfill 
phase, and each tank will be equipped with high level control switches, whicH will automatically shut 
down the leachate collection or leak detection sump pumps. In addition, an alar will be activated that 
will notify personnel that the system requires maintenance. Pumps will be hard "ped to the leachate 
storage tanks, and flow meters will be installed to monitor leachate pumping from e landfill should a 
catastrophic tank or pipe failure occur. All piping will be located within the concr te tank pad. The 
pump control panel will be located inside the tank pad with electrical wiring enclos d in waterproof 
conduits. Because leachate is generated by the landfill, the leachate collection tanks wi be used as 90-
day storage units and managed accordingly. They are not required to be permitted. 

The sump system will provide a method for measuring and recording the volume of liqui s removed. 
Drainage materials will meet the minimum drainage requirements per the specifications. Su p design, 
filter fabric selection, floor pipe design, pump design, disposal system design, and action le age rate 
(ALR) calculations involving removal of leachate flow from a 1-mm hole/ acre are discusse in the 
engineering report (Volume III of the Facility RCRA permit application). All pumpable liquid in the 
sump will be removed in a timely manner to prevent the head on the primary liner from exceed1 g 12 
inches. 
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2.5.1.4 Leak Detection an Removal System (LDRS) 

The design of the LDRS is simil r to the design of the LCRS. The LDRS will be capable of detecting, 
collecting, and removing leaks of azardous constituents through areas of the primary liner during the 
active life and post-closure care p iod. A filtered LDRS layer consisting of a geocomposite will be 
constructed below the primary geom brane. Within the LDRS layer will be the LDRS piping, which 
will be used to detect and remove liqm s from between the primary and secondary liners. The piping 
arrangement is shown on Drawing 18 in olume III of the Facility RCRA permit application. 

As demonstrated in the engineering report olume III of the application), the LDRS will be (1) 
constructed with a bottom slope of one perc t or more, (2) constructed of a geocomposite with a 
hydraulic conductivity that exceeds 1 x 10-2 em sec, (3) constructed of materials that are chemically 
resistant to the wastes managed in the landfill a d the leachate expected to be generated, (4) of 
sufficient strength and thickness to prevent collapse der pressure exerted by overlying wastes, waste 
cover material, and equipment used at the landfill, and ) designed and operated to minimize clogging 
during the active life and post-closure care period. 

In addition, the sump and liquid removal methods are desig ed to be of sufficient size to collect and 
remove liquids from the sump and prevent liquids from backl g up into the drainage layer (see ALR 
calculations in Volume VI of the application). A method will be rovided for measuring and recording 
the volume of liquids present in the sump and liquids removed. umpable liquids in the sump will 
be removed in a timely manner to maintain the head on the seconda liner at less than 12 inches. The 
pump for the LDRS sump is located at the sump's low point so that pu able liquids can be removed 
to the maximum extent possible. 

2.5.1.5 Vadose Zone Monitoring Sys 

The vadose zone monitoring sump serves a a detection system for leaking in the secondary LDRS 
system. Located directly beneath the LDRS su , leakage through the secondary liner system will flow 
into the vadose sump, allowing it to be det ted and removed. The vadose pipe and gravel 
arrangement is similar to the LCRS and LDRS arrang ents. Drawings 16 through 18 in Volume III of 
the Facility RCRA permit application show the vadose zone in the sump. 

2.5.1.6 Run-On/Run-Off C trol 

The run-on/run-off system is desi ed to be constructed, operated, and maintained to control at least 
the water volume resulting from a 2 our, 25-year storm. The run-on/ run-off control system design is 
provided in Volumes III and IV oft Facility RCRA permit application. The purpose of the run
on/ run-off control system is to prevent ny contamination present on site from migrating off site by 
minimizing the volume of liquids entering e landfill and, therefore, limiting the potential to transport 
released materials placed in the landfill. R -on/ run-off will be collected in one of three different 
collection basins, depending on the source of t e water. The collection basins are listed and discussed 
in detail below: 

• The Facility Stormwater Detention Basin 
• The Phase 1A Landfill Stormwater Collection Basin 
• The Phase 1A Landfill Contaminated Water Basin 

The Facility Stormwater Detention Basin is located north est of the landfill area, as shown on 
Drawings 6 and 25 in Volume III of the Facility RCRA permi application. Run-on originating from 
around the landfill will be directed away from the proposed landfi rea using unlined landfill perimeter 
ditches (see Drawing 25, Volume III of the application). These ditcH swill prevent water from outside 
the landfill from entering the active portion of the landfill. Based on th topography of the site, the run-
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on is expected to move from the east/ southeast to the west/ northwest and be diverted to the 
Stormwater Detention Basin. The Stormwater Detention Basin is also intended to collect run-off from 
the rest of the Facility (not including the landfill) and will be lined with a single 60-mil HDPE liner as a 
precaution. The detention basin will be pumped after rainfall events that result in the accumulation of 
water in the bas . 

Stormwater Collection Basin is located at the toe of the inter-phase cut slope in 
the landfill, as show n Drawings 10 and 13 in Volume III of the application. This basin will collect 
run-off from the ina ti e portion of the Phase 1A landfill. During the initial stages of the landfill 
operation, run-off from t e landfill side slopes above the liner system will be channeled away from the 
wastes by the slope drai e interceptor ditch. The water in the Stormwater Collection Basin will be 
handled as clean water be use it will not come in contact with the landfill wastes. The basin is lined 
with a single 60-mil HDPE li er. 

The Phase 1A Landfill Contami ated Water Basin is located at the bottom of the Phase 1A landfill, as 
shown on Drawing 10 in V olum III of the application. This basin overlies the entire landfill liner 
system. Run-off from the active por ·on of the landfill, which does not infiltrate into the LCRS, will be 
collected in this basin and will be pu ped out of the landfill within 24 hours of a storm event. The 
water pumped out of the basin will be collected using vacuum trucks and sampled and analyzed for 
hazardous constituents. Contaminated w ter will be treated either in the stabilization process or the 
evaporation pond, and treatment residu s will be disposed of in compliance with appropriate 
regulations. The contaminated water basin "ll be maintained to ensure that the adequate amount of 
protective cover soil (2 feet) is present over the ·ner system. 

2.5.1.7 Wind Dispersal Control Procedures 

Wind dispersal control will consist of a dmly soil co · r obtained from excavation. Typically, the daily 
cover will consist of soil spread on top of the waste acement area to a depth of approximately 0.5 
feet. 

Depending on the local wind conditions, traffic, and the nu ber of fine particles in the soil cover, dust 
may be generated from the surface. Typically, this dust gen ration is reduced by restricting traffic to 
predetermined haul roads on the surface of the daily cover an applying small amounts of water spray 
to moisten the soil surface. The water will be applied with a wat r truck equipped with a pump, piping, 
and an array of nozzles that spray very small water droplets onto t e soil cover. 

The frequency of the water application depends on the climate and affic. In areas on the daily cover 
surface where traffic is not present, an occasional water spray will c se a crust to form on the soil 
surface, inhibiting dust formation. Sufficient moisture will be applied o all soil surfaces, including 
roads, on an as needed basis to prevent wind erosion of the daily cover. owever, the application of 
water will be limited so that ponding in the landfill does not occur. Bee se the water is a topical 
surface application, the majority of it will evaporate rather than seep into the wastes to become 
leachate. 

2.5.1.8 Gas Generation Management 

Because the landfill will not receive MSW or C&D wastes, gas generated as a resul of biological 
decomposition of organic wastes will be minimal. Organic wastes placed in the landfill will eet LDRs, 
which will limit the organic gas generation potential. The waste acceptance procedures at t e Facility 
will be designed to limit receipt of wastes with potential for significant gas generation. TR waste 
acceptance program is described in Section 4.3 of the Facility's RCRA permit application and o lines 
the procedures that will be used to test for reactive cyanides and sulfides, other reactive che ·cal 
groups, waste compatibility, and biodegradability of sorbents. 
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During the operational phase of the landfill, periodic checks will be made within the landfill to detect 
the presence of hazardous gases and volatile organics. Surveys of the active landfill surface area and the 
riser pipes with an organic vapor meter (OVM) or comparable device will be performed quarterly to 
detect the presence of organic compounds. PPE levels and respiratory protection levels will be 
modified accordingly, if necessary. This testing will be conducted in addition to the fingerprint testing 
conducted on incoming wastes. The data from both tests will be evaluated to determine what steps are 
necessary to reduce the generation and/ or release of these gases to levels which meet prescribed 
regulatory air quality standards. 

Prior to closure of the landfill, an assessment will be made of the landfill waste gas generating potential. 
This assessment will be based on review of fingerprint test data and data gathered in the landfill during 
operations. Based on this assessment, if it is concluded that gas generation may result in gas build-ups 
beneath the barrier layer of the cover or releases following closure exceeding regulatory air quality 
standards, then provisions will be made to collect and monitor gas generation and release during the 
post-closure period. If this occurs, the latest technology available will be implemented into the 
construction of the cover system, which may require a modification to the Permit. 

2.5.1.9 Cover Design 

The design of the final cover is described in Section 8.0 of the Facility RCRA permit application. 
Additional details of the final cover design are shown in Volume III of the application. 

2.6 REFERENCES FOR SECTION 2.0 

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. 

U.S. Government, Code of Federal Regulations Title 40 (as Revised), Parts 261 to 270, Washington, 
D.C. USA. 

API (November 1979), API Publication 1215 (ANSI Standard B31.2 and ANSI Standard B31.4). 
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3.0 FACILITY DESCRIPTION 

3.1 DESCRIPTION 

The proposed Facility is located a remote portion of eastern Chaves County, New Mexico, 36 miles 
from the city of Tatum (Figure 1. . Section 3.1.1 presents some historical background of the Facility. 
Section 3.1.2, Geography, describes the favorable physical attributes of the proposed site location. Data 
in this section were obtained from t e National Oceanic and Atmospheric Administration's (NOAA's) 
recording station at Roswell, New exico. Section 3.1.3 discusses the physiographic setting of the 
Facility. Section 3.1.4 presents topog aphical information. Section 3.1.5 contains soils information. 
Section 3.1.6, Land Use, describes soi ranching, and other land uses in the area surrounding the 
proposed site. This section shows that th roposed hazardous waste disposal activities should have no 
impact on the existing occupational or recreational use of the surrounding land. Section 3.1. 7 presents 
population and demographic information. 

The regional and local geologic se ing of the proposed landfill site is detailed in Section 3.2.1. 
Sediments of the Dockum Group of riassic age are proposed as host rocks for this Facility. These 
unsaturated and low permeability sedim ts represent a stable geologic barrier to potential migration of 
released materials from the proposed site. Section 3.2.2 discusses Site Geology. Section 3.2.3 presents 
site investigation information. Section 3.2. describes surface water and meteorologic conditions used 
to estimate groundwater recharge at the roposed site. Results from this section show that the 
proposed site's low groundwater recharge r e significantly reduces the potential for migration of 
released materials to groundwate 

Regional and local aquifers are aho scribed in Sections 3.2.5 and 3.2.6. These sections document the 
lack of groundwat::r present in the pro osed Triassic host rocks and present released material transport 
modeling results that demonstrate that the proposed landfill design, in conjunction with the site's 
geologic setting, will meet or surpass a RCRA minimum technology requirements. Section 3.2. 7 
contains transport modeling information. Section 3.2.8, Groundwater Protection Requirements, 
presents the design of the groundwater mon"toring network for the proposed Facility. Section 3.2.9, 
Summary and Conclusions, summarizes the detailed technical data, which demonstrate that the 
proposed Facility is situated in a hydrologic set · g that will assure long-term isolation of hazardous 
wastes from the environment. Technical data support this conclusion are contained in the 
appendices included with the Facility's RCRA per ·t application, Volume II. Climatic conditions, 
which are favorable for the efficient and environmenta safe operations of the proposed landfill and 
the ability to provide long-term isolation of hazardous was s, are described in Section 3.2.1 0. 

3.1.1 Operational History 

The lands that will comprise the Facility~ave historically been used for agriculture and livestock 
grazing. Industrial operations are not kno n to have operated in the area. Section 3.1.6 presents 
additional land use information. 

3.1.2 Geography 

The proposed site is located in a remot portion of eastern Chaves County in New Mexico. The 
proposed Facility area is located in the easte half of Section 18 and western half of Section 17, T11S, 
R31E, encompassing 480 acres. This site is a proximately 4 miles south of U.S. Highway 380, which 
provides the main access to the property. Rosw ll, New Mexico, is approximately 43 miles west of the 
proposed site, and Tatum, New Mexico, is app ximately 36 miles to the east. Other New Mexico 
communities in the region include Lovington (42 ~es to the southeast) and Artesia (50 miles to the 
southwest). \ 
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3.1.3 Physiographic Setting 

The proposed site lies within a region of tr nsition between the northern extension of the Chihuahuan 
Desert and the Southern High Plains. The aprock escarpment, located approximately 2 miles east of 
the proposed site, delineates the western bo ndary of the Southern High Plains province, which, in 
west Texas and eastern New Mexico, is know as the Llano Estacada. The Llano Estacada is a flat
lying elevated plain, whose grass-covered surfac is remarkably different from the windblown, sandy 
desert environment to the west. 

3.1.4 Topography 

The proposed site is located on the far east n flank of the Pecos River Basin. The land surface gently 
slopes to the west at approximately 40 to feet per mile toward the river. This sloping plain is 
characterized by low-relief, hummocky, wind- lawn deposits, sand ridges, and dunes. The average 
elevation above sea level of the proposed site is 4, 0 feet. 

The Caprock escarpment (or Mescalero Ri is one of the most prominent topographic features in 
southeastern New Mexico. East of the propo ed site, the escarpment has approximately 200 feet of 
relief. On top of the Caprock, the land surfac consists of low-relief undulating plains. Figure 3.1 
contains a portion of the USGS topographic map c verage of the proposed site. Figure 3.2 contains an 
aerial photo of the Facility. The Caprock escarpment · s well illustrated in the southeastern corner of the 
mapped area. The proposed site and surrounding area e covered by two USGS 71/2° quadrangle maps: 
Mescalero Point and Mescalero Point NE. 

3.1.5 Soils 

The proposed s1te is located in a rural porti n of Chaves County, New Mexico. This section describes 
soil profiles of the land surface in this area, e ting vegetation, and the current land usage. 

Information on soil profiles at the proposed site as been obtained from the National Cooperative Soil 
Survey. This survey covers Chaves County and as made cooperatively by the Soil Conservation 
Service, the Bureau of Land Management, and t New Mexico Agricultural Experiment Station. 
There are two types of soils present on the propose site. The Roswell-Faskin-Jalmar Association is 
present on the sandy slopes throughout the property. e Alama Series is restricted to topographically 
lower drainage areas and is associated with flood plain eposits. Figures 3-3 and 3-4 contain basin 
paleobasin information for the New Mexico, Oklahoma, and Texas region. 

3.1.5.1 Rosweii-Faskin-Jalmar Association 

This association consists of excessively drain and well-drained soils with slopes of 0 to 15%. The 
association is about 40% Roswell soils, 25% Fa ·n soils, 15% Jalmar soils, and the remainder being a 
mixture of various soil types. The soils of this a sociation are used for grazing and wildlife habitat. 
Vegetation is mainly sand dropseed, little bluestem, sand bluestem, sandbur, three-awn, shinnery oak, 
yucca, and sand sagebrush. Elevation ranges from , 00 to 4,100 feet. The frost-free season ranges 
from 190-205 days per year. Roswell soils are deep, gen undulating to rolling, and rapidly permeable. 
They are found in hummocky or billowy areas of deep s ds. They consist of a surface layer of light 
brown fine sand. The underlying material is pink fine sand. Faskin soils are deep, level to nearly level, 
and moderately permeable. They are intermingled with Ro well soils in depressions. They have a 
surface layer of brown and strong brown fine sand and loamy fine sand. The subsoil is yellowish red 
sandy clay loam and reddish brown clay loam. 
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Jalmar soils are deep, eve y deposited, and moderately permeable. They are intermingled with Roswell 
soils in depressions. They onsist of a surface layer of brown, reddish yellow, and yellowish red fine 
sand and loamy fine sand. he subsoil is light reddish brown, heavy loamy fine sand, and sandy clay 
loam. 

3.1.5.2 Alama Series 

The Alama Series consists of deep, well-drained soils formed in alluvium on flood plains. Slopes are 1% 
to 3%. Elevation is 3,400 to 3,600 et. These soils are used for grazing, watershed, and wildlife habitat. 
Vegetation is mainly tobosa, buffalo rass, vine-mesquite, mesquite, and cactus. The frost-free season 
ranges from 200-215 days per year. 

In a representative profile, the surface 1 er of these soils is brown loam about 3 inches thick. The 
subsoil is reddish brown clay loam and silty clay loam about 16 inches thick. The substratum is 
stratified reddish brown and light reddish own sandy clay loam, silty clay loam, and loam to a depth 
of 69 inches or more. The soil profile is strongly calcareous and moderately alkaline throughout. 
Permeability is moderately slow, and availabl water capacity is 11 to 12 inches. Effective rooting depth 
is 69 inches or more. 

3.1.6 Land Ownership and Use 

The property for the proposed site is owned by rley Ranches, Ltd. Adjacent lands are both federally 
and privately owned. Generally, lands to the west re owned by the BLM, and lands to the east are 
privately owned. The predominant land use in this area is grazing. With existing vegetation, 
approximately one section of land is required to S'.l tain five animal units year-long. Intermittently, 
exploratory drilling for gas and oil wells takes place '.>n the land, but there are no abandoned well sites 
within the proposed Facility boundary; and the neares production well is approximately three miles 
from the proposed site. 

The BLM has developed a recreation area known as escalero Sands approximately two miles 
northwest of the proposed site. The recreation area allows ·kers and recreational vehicles in the sand 
dunes. 

3.1.7 Population Distribution 

Approximately 120,400 people reside in the towns and cities that rround the Facility. About 10,692 
people reside in Artesia, 25,625 live in Carlsbad, 28,657 in Hob s, 9,471 in Lovington, 45,293 in 
Roswell, and 683 in Tatum. Section 8.0 of the FCA WP contains addi · onal demographic information. 

3.2 ENVIRONMENTAL SETTING 

3.2.1 Geology 

This section describes the regional and geologic setting of the Facility. 

3.2.1.1 Regional Geology 

The geologic formations present within the region range in age through Triassic. 
Those include Quaternary alluvium, Tertiary Ogallala Formation, and the Triassi Dockum Group. 
Permian sediments do not outcrop in this region but, because they underlie tH proposed host 
sediments, they are also discussed in this section. 
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3.2.1.2 Regional Stratig 

The stratigraphic relationship f the formations discussed in this section is illustrated in Figure 3.5. 
Information concerning forma "on tops and thicknesses was obtained from well logs from the New 
Mexico OCD office in Hobbs, ew Mexico. Volume II, Appendix B of the Facility's RCRA permit 
application contains a representa :ve oil well log. 

Quaternary 

The surface throughout the projec area is covered by alluvial deposits of Quaternary age. These 
deposits are comprised of fine-grain , redish-brown sands, interbedded with redish-brown silts and 
clays. A major source of these sedi ents was the topographically higher Ogallala Formation, as 
evidenced by the abundant granitic co bles, chert pebbles, and fragments of petrified wood found 
throughout this unit. The thickness of th se alluvial deposits along the eastern flank of the Pecos River 
Basin in Chaves County varies from a few eet to as much as 50 feet. 

Tertiary 

The "Caprock," which is the surface express n of the Tertiary Ogallala Formation, unconformably 
overlies Triassic sediments in southeastern Ne Mexico. This flat-lying sandstone and conglomeritic 
unit is approximately 300 to 400 feet thick. It co sists of fluviatile sand, silt, clay, and gravel capped by 
caliche. The sand deposits of the Ogallala Forma "on consist of fine- to medium-grained quartz grains, 
which are silty and calcareous. Bedding featur s range from indistinctly bedded to massive to 
crossbedded. The formation varies from unconsoli ted to weakly cohesive and contains local quartzite 
lenses. The sand intervals of the Ogallala F,ormation occur in various shades of gray and red. Ogallala 
Formation silt and clay deposits are reddish brown, usky red, and pink, and contain caliche nodules. 
Gravels occur as basal conglomerates in intra-format onal channel deposits and consist primarily of 
quartz, quartzite, sandstone, limestone, chert, igneo s rock, and metamorphic rock. There are 
abundant petrified wood fragments throughout this unit. 

Triassic 

Triassic sediments are the potential host rocks for the prop sed Facility and, as such, are described in 
more detail than the other formations. The Depositional F mework of the Lower Dockum Group 
(Triassic), Texas Bureau of Economic Geology, No. 97, 19 9, by McGowen was used as a major 
reference for gathering information on the characteristics of riassic sediments. Triassic sediments 
unconformably overlie Permian sequences in Texas and New exico and have been classified as the 
Triassic Dockum Group. The Dockum Group is comprised of a omplexly interrelated series of fluvial 
and lacustrine mudstone, siltstone, sandstone, and silty dolomite d posits that can be as much as 2,000 
feet thick in this part of the Permian Basin. These sediments ace ulated in a variety of continental 
depositional settings, including braided and meandering streams, a uvial fan deltas, lacustrine deltas, 
lacustrine systems, and mud flats. 

The Triassic Dockum Group is divided into an Upper and Lower Uni . The Upper Dockum Unit is 
very near the surface within the project boundary, covered only by thin veneer of Quaternary 
sediments. The character of this unit, also know as the Chinle Form cion, is a series of fluvial 
sediments. These sediments conformably overlie the Lower Dockum Um and consist of red-green 
micaceous mudstones, interbedded with thin, discontinuous lenses of siltsto e and silty sandstones. A 
continental fluvial depositional environment predominated during Upper ockum time, when the 
Triassic basin was filled with lacustrine sediments. The Chinle Formation: is widespread in the 
southwestern United States. 

The Lower Dockum accumulated in a fluvial lacustrine basin defined by the A rillo Uplift on the 
north and the Glass Mountains on the south. As presented in the basin map shown o Figure 3.3, the 
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Lower Dockum represents sediments from a large, regional depositional system. For any given portion 
of this basin, these sediments tend to be very homogeneous and not subject to abrupt local changes. 
This basin was peripherally filled, receiving sediment from the east, south, and west. Chief sediment 
sources were Paleozoic sedim tary rocks. Lowlands to the east and west were traversed chiefly by 
meandering streams. Higher gra ient streams with flashy discharge existed at northern and southern 
ends of the basin. The large sh w lake (or lakes) was the last portion of the basin to be filled. The 
lacustrine sediments that accumula d here consist primarily of low-energy mudstone. The proposed 
site, situated on the western flank o the Triassic paleobasin, is underlain by thick sequences of Lower 
Dockum mudstones. In Triassic time this area was dominated by meandering streams. The former 
tectonic belts were more than 200 m1 es away, and the regional slopes were relatively low. Surface 
exposures today in these areas consist o thick sequences of maroon-redpurple variegated mudstones 
with thin discontinuous layers of siltston and silty sandstones. The stratigraphy of Lower Dockum 
sediments in east-central New Mexico is si "ficantly different from that of the proposed site. Figure 
3.4, a subsurface sand percent map of this nit, was compiled from drill hole data from more than 
1,500 oil wells throughout the basin. Thick quences of sandstones at the northern and southern 
portions of the basin are shown projecting inwa d toward the center of the basin. In the New Mexico 
portion of this basin, these sand accumulation are related to the occurrence of the Santa Rosa 
Sandstones. This medium-to-coarse grained, white buff sandstone represents the lowermost Triassic 
depositional unit and is a major aquifer in this porti of New Mexico. Figure 3.4 also illustrates that 
the great accumulation of Santa Rosa Sands that fills he northern portion of the Triassic paleobasin 
pinches out before reaching the Facility site. During the ower Dockum time, the Facility site was part 
of a low-relief area with little fluvial deposition. The MeG wen report specifies sand percentages of the 
Lower Dockum group in the Facility site area to be in the 10-20% range. This is consistent with data 
gathered from the two deeper drill holes completed north a d south of the site boundary. There is a 
basal sand unit in the Lower Dockum below the site, but it a ears not to be depositionally related to 
the Santa Rosa Sandstone. 

Penni an 

Permian sediments are important to the geologic setting because ey are immediately below the 
proposed Triassic host rocks. The deeper formations of Permian age were deposited in a restricted 
marine environment and thus contain s~lt deposits, which make the gro dwater produced from them 
too brackish for use. 

Permian sediments underlying the Triassic units in the project area are assi ed to the Artesia Group. 
Oil well logs from the New Mexico OCD in Hobbs, New Mexico, have pr vided sufficient data to 
identify the Dewey Lake Formation, Rustler Formation, and Yates Formation rom the upper portion 
of this group. Geologic literature describes these Permian sediments to be gent dipping to the east. 
This fact was confirmed by using oil well log data to construct a graphic 3-point lution, as shown in 
Figure 3.6. Using the top of the anhydrite (Rustler) as a marker bed, the following imple calculations 
were made: 
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s the direction of a horizontal line along the bedding plane and is calculated as 
follows: 

D =point along AC ith the same elevation as B (BD is strike) 
AD = AC x difference · elevation between A and B 
difference in elevation b tween A and C 
AD= 18,500 ft X 3091- 975 = 12,405 ft 
3148-2975 
CD = 18,500 ft- 12,405 ft 6,095 ft 
BD = direction of strike = N 

Dip Determination 
Dip is defined as the angle of the edding plane measured from a horizontal line perpendicular to the 
strike and is calculated as follows: 

E =point along strike, therefore, E(el ation) = B(elevation) 
Tangent of dip angle= E(elevation) -A elevation) 
AE 
Tangent of dip angle= 3091 ft- 2975 ft 
7520 ft 7520 ft 
Dip an3le = Tangent-1(.015) 
Dip angle= 0°52' 

These calculations indicate a north-south strike a d a dip of less than 1 degree to the east. These results 
are consistent with the reported regional dip for ermian (and Triassic) sediments along the western 
flank of the Permian Basin. 

Dewey Lake Formation--The uppermost Permian s diments underlying the Triassic sequence in the 
project area correlate to the Dewey Lake Formation. Th e sediments are predominately red to reddish
brown mudstones and siltstones and are virtually in ·stinguishable from the overlying Triassic 
sediments. Geologic literature reports a conformable rela · onship between these sediments and the 
overlying Triassic sediments. There are approximately 240 fe of Permian redbeds in this section. 

Rustler Formation--The top of the Rustler Formation w identified on OCD well logs and 
corresponds to the top of a 40-foot bed of anhydrite. These an drites are visible in outcrop on the 
hills immediately east of the Pecos River drainage east of Ros ell, New Mexico. Underlying the 
anhydrite are approximately 500 feet of halite (salt). The Rustler rmation represents the youngest 
anhydrite sequence in the Permian Basin. 

Yates Formation--Unconformably underlying the Rustler, the Ya s Formation is composed 
primarily of interbedded sandstone with minor dolostone and limestone. he sands are light gray and 
fine to very fine grained. Limestone is white to very light gray microcrysta ·ne lime mudstone with a 
chalky texture. Dolostone is pink to light gray and microcrystalline. 
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3.2.1.3 Regional Structure 

The tectonic setting and etsmic activity are discussed in this section. 

Tectonic Setting 

The proposed Facility site is ocated on the western flank of the Permian Basin of west Texas. Because 
of the distance from tectoni centers and the minimal seismic activity, this is considered one of the 
more geologically stable region within the United States. The region underwent intense deformation, 
however, during late Paleozoic · es. Major uplifting occurred along the Ouachita Tectonic Belt and 
the Wichita System of Texas and klahoma (Figure 3.3). The Sacramento and Sangre de Cristo uplifts 
in northeastern New Mexico we also active during late Paleozoic time. The overall structural 
configuration of the Permian Basin as established at this time. This period of intense deformation 
was followed by a long period of gra al subsidence. The sea covered the region, and throughout the 
remainder of Permian era, the Permian asin was slowly filled with several thousand feet of evaporites, 
carbonates, and shales. As discussed in ction 3.2.2.1, non-marine deposition began in Triassic time 
with the accumulation of lacustrine/ fluvial ediments into a large shallow lake. 

During the late Cretaceous to early Tertiary ramide Orogeny, there was renewed uplifting along the 
Sacramento, Sangre de Cristo, and other ranges within the Rocky Mountains. This orogeny uplifted the 
region to its present position and supplied sedim ts for the Tertiary Ogallala Formation. 

Seismic Activity 

The Permian Basin is an area of moderate to low set mic activity. Data obtai'led from the National 
Geophysical Data Center of NOAA indicate a total of 1 observed earthquakes within a 250-krn (155-
mile) radius of the proposed site. These data reflect obse ations made from 1930 to 1993. As shown 
in Figure 3.7, there were no recorded earthquakes with am "tude greater than 3.9 within 70 miles of 
the proposed site and no recorded seismic activity within a r ius of 45 miles. The distance from any 
tectonic centers and the low recorded seismic activity suggest hat the proposed site is located in an 
extremely stable environment where activity is not expecte . Consequently, little damage from 
earthquake activity is anticipated. 

3.2.2 Site Geology 

Figure 3.8 illustrates the surficial geology on and adjacent to the proposed ite. This section will provide 
detailed descriptions of the proposed Triassic host sediments and the Quat nary alluvium that overlies 
these sediments only. 

3.2.2.1 Site Stratigraphy 

Specific data for this section was obtained through drilling activities described in S ction 3.2.3. Figure 
3.9 is a stratigraphic cross-section based on this drilling, illustrating relationships be een the proposed 
Triassic host sediments and adjacent formations. Other site-specific cross-section are located in 
Volume II, Appendix G of the Facility's RCRA permit application. 
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Quatemary 

The thickness a Quaternary alluvial deposits at the site varies from less than 10 feet to 35 feet. The 
upper portion o these sediments consists of fine to very fine, wind-blown yellowish-brown sands. 
Below this sand are varying thicknesses of reddish-brown to yellowish-brown siltstones and silty 
mudstones. Scatt red throughout these sediments are small chert pebbles and granitic cobbles derived 
from the Tertiary gallala Formation. A caliche zone (Mescalero Caliche) is present in most of this 
unit. The caliche is ound immediately under the top wind-blown sands and coats and fills fractures 
within the more con olidated siltstones. Where the Quaternary alluvium is quite thin, this caliche is 
found coating Triassic 

Triassic 

Drilling at the site has deline ted 1,17 5 feet of Dockum sediments. Two distinct units can be identified 
in these sediments: the Upper ockum (475 feet thick) and the Lower Dockum (700 feet thick). Within 
the proposed Facility bounda , the thickness of the Upper Dockum unit never exceeds 100 feet. 
Upper Dockum sediments are · contact with the overlying Quaternary alluvium throughout the 
project area. 

Upper Dockum-This unit consists of ariegated (red-brown-green) mudstones interbedded with reddish 
gray siltstones and reddish gray-green sandy siltstones. The siltstones are micaceous (predominantly 
muscovite), indicating they were part f a relatively active fluvial system capable of transporting 
material into the basin from distant sourc rocks. 

From examination of lithology and down-ho electric logs, it is estimated that 30 percent of the unit is 
comprised of mudstones. Lithologies of the re ainder of the unit are evenly divided between siltstones 
and sandy siltstones. However, as the geotechru al properties of these two lithologies are very similar, 
this geologic discussion will simply refer to them oth as siltstone. Mudstones were found to have an 
average permeability of 2.45 x 10-7 cm/s, and the si stones average 1.22 x 10-s cm/s. These sediments 
were deposited in a fluvial environment. Mudstone nd siltstone bodies are very lenticular and are 
found to pinch out abruptly. Accordingly, individual · hologies are not correlatable over significant 
distances (thousands of feet). 

Cross-sections prepared from the dose-spaced drilling withi the proposed Facility boundary establish 
an understanding of the fluvial nature of this unit (see Append Gin Volume II of the facility's RCRA 
permit application). Figure 3.10 shows the locations of drill ho s for the dose-spaced drilling pattern 
and provides an index of cross-sections that illustrate the characte of the Upper Dockum Unit. Shown 
on Figure 3.11 is the location of the "most favorable" area for the c nstruction of the proposed landfill. 
Figure 3.9 also shows the lithology of the area which is predomina tly mudstone, with thin beds of 
siltstones. The lenticular nature of the mudstone and siltstone bodi is also shown in these cross
sections. Cross-sections 3-1 and 3-2, in Appendix G (Volume II) of e Facility permit application, 
show the facies relationships of the "most favorable" area. The fluvial n ture of the Upper Dockum 
Unit has led to the scouring of channels into the underlying Lower Dock m Unit. This scouring and 
the pinching-out of fluvial sediments have resulted in the local developmen of an undulatory surface 
on top of the Lower Dockum Unit. This phenomenon is well illustrated in Cr s-sections 3-3, 3-4, and 
3-5, in Appendix G (Volume II) of the facility's RCRA permit application. 

Lower Dockum -The Lower Dockum Unit, described in Section 3.2.5.3, has a ompletely different 
character from the upper unit. The lower unit represents a time of relatively quiet lac strine deposition, 
which resulted in the accumulation of thick sequences of predominantly mudstones terbedded with 
thin siltstones. These sediments are very homogeneous, in contrast with the abrupt facies changes 
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present in the more active Upper Dockum depositional system. Most of the close-spaced drilling 
within the proposed Facility boundary "bottomed" in Lower Dockum mudstones. These mudstones 
were consistently a moderate reddish brown color, which according to McGowen (1979), is associated 
with low stand lacustrine and mud flat deposition. 

The 1995 confirmation drilling provided some important data on this unit. As illustrated in Figure 3.8, 
all three holes penetrated the clays of the Lower Dockum unit. PB-36 encountered 64 feet of this unit, 
PB-37 encountered 55 feet, and PB-38 encountered 18 feet. Ten feet of core of Lower Dockum were 
collected from PB-36 at a depth of 138 to 148 feet and 7 feet of Lower Dockum were collected from 
PB-37 at a depth of 148 to 155 feet. Four representative samples of this core were sent to AGRA Earth 
& Environmental laboratories for permeability analyses. The results of these analyses confirm the 
Lower Dockum to be a very impermeable unit (average permeability of 5.7 x 10~• cm/s), capable of 
performing as a geologic barrier to downward migration from the proposed landfill. 

The following presents the results of the core analyses: 

Core Interval Permeability (em/sec) 
PB-36 (144'-145') 5.2 X 10-s 
PB-36 (147'-148') 6.8 X 10-s 
PB-37 (150'-151 ') 5.8 X 10-s 
PB-37 (154'-155') 4.9 X 10-s 

3.2.2.2 Site Structure 

There are no identified faults within the project area. As previously discussed, the proposed site is 
located in a geologically stable area. There are no mapped faults on or adjacent to the poject area. 
Color air photos of the area were examined for surface lineations, which can reflect Emlting, in the 
subsurface. All surface lineations observed on these photos were attributed to man-made features (i.e., 
fences, roads, etc.). Subsurface drilling did not encounter displacement or repeating of geologic 
sequences that will be indicative of faulting. In the Upper Dockum Unit, there are abrupt changes in 
lithologies; these are attributed to depositional processes associated with an active fluvial system. The 
fluvial nature of the Upper Dockum Unit has led to the scouring of channels into the underlying Lower 
Dockum Unit. This scouring and the pinching-out of fluvial sediments have resulted in the local 
development of an undulatory surface on top of the Lower Dockum Unit (Figure 3.12). Figure 3.12 
also shows the northeast dip of the Lower Dockum. 

3.2.3 Site Investigation Activities 

Triassic sediments in eastern Chaves County were initially identified as excellent host rocks for 
proposed hazardous waste disposal because they (1) contain thick sequences of low permeability clays, 
(2) occur in remote, unpopulated areas, and (3) produce virtually no groundwater. This section 
describes the series of exploration activities undertaken to verify and document the suitability of the site 
for hazardous waste disposal. As part of this permit application, a total of 41 drill holes were 
completed. The lithologies of these holes were recorded and a geophysical log was run on each drill 
hole. Thirty-one of these drill holes were completed within the project boundary (Figure 3.10). 
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3.2.3.1 Preliminary Eval 

The first phase in determining an appropriate disposal site was to identify potential sites with exposed 
or near-surface Triassic sedime ts. To identify such sites, color aerial photos were obtained of areas 
underlain by Triassic sediments in eastern Chaves County (Figure 3.13). The areas exhibiting the 
characteristic coloration associate with the Triassic sediments on the photos were then plotted on 
topographic maps. The locations · h desirable geology were screened for additional factors, including 
accessibility and land ownership. F m this process, a prioritization of sites was developed and a 
shallow drilling program designed. In uly and September 1993, two shallow drilling programs were 
conducted to examine Triassic sediment underlying the Quaternary alluvium. Average depth of these 
holes was 40 to 60 feet, and the drillin was conducted on a spacing of approximately 1,000 feet 
between holes. As shown in Figure 3.11, t ee areas encompassing five sections were examined. The 
objective of this drilling was to identify an a a where the Triassic sediments were unsaturated, were 
situated close to the surface, and contained lo permeability clays. An Ingersol Rand 1500 air rotary 
drill was used to perform this work. This air rot technique was used because of the high quality of 
drill cuttings it produces and because the presence f any subsurface water can be easily detected. 

Of all areas investigated, the surface and near-surface eology in the vicinity of Red Tank (the proposed 
site) was found to be the most favorable. Over most o this area, the thickness of Quaternary alluvium 
averaged approximately 10 feet, and the shallow dn · ng indicated the presence of unsaturated 
mudstones underlying the alluvium. Five shallow core H les were completed, adjacent to rotary air 
holes, to obtain preliminary geotechnical data on the near-s rface Triassic sediments. As a result of the 
shallow depth of these sediments, many of the clays were ery dry and brittle. This presented some 
difficulty in obtaining "undisturbed" core samples. Despite t ese difficulties, materials testing results 
showed low permeabilities for Triassic clays, ranging from 1x1 -7 to 3x10-s cm/s. These values, along 
with the local geologic setting, established the Red Tank area as a area conducive to more detailed site 
characterization. 

Two deep holes (WW-1 and WW-2) were drilled to the base of the D ckum Group in November 1993. 
These holes encountered an unsaturated thickness of 600 to 650 fee of Lower Dockum mudstones 
consisting primarily of reddish brown, maroon, and purple mudstones with thin intervals of reddish 
brown silts. 

Lithologic logs developed from cuttings samples and down-hole geophysical gs (gamma and thermal 
neutron) confirm the homogeneity of this thick mudstone interval. In addition samples of drill cuttings 
from one of the deep holes (WW-2) were taken to the University of Ne Mexico's Diagnoses 
Laboratory for a grain size analysis. This analysis showed a remarkably constant ain size distribution 
throughout the sequence, which is consistent with the technical definition o a mudstone. This 
procedure involved desegregating, centrifuging, drying, wet sieving, and weighi the samples. A 
complete procedure and the results of this analysis are contained in Volume II, A endix F of the 
Facility RCRA permit application. The 600- to 650-foot mudstone interval rests on a asal sandstone 
unit that is approximately 50 feet thick. This basal unit is present in oil well logs in the ar as a clean to 
silty sand. The deep drilling did not retrieve any cuttings from this basal unit. The drilling was 
performed with air, and the moisture in this unit prevented the return of cuttings to the sur ce. Casing 
was placed in these holes, and water levels were taken. 
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WW-1 and WW-2 were drilled north and south of the project boundary to characterize the nature of 
the Lower Dockum. Because of the consistent, continuous depositional environment within the 
lacustrine sediments at the Lower Dockum, it was decided (and approved by the NMED) that it was 
unnecessary to penetrate the entire Lower Dockum sediments within the site boundary. Such 
penetration will have certainly violated the integrity of the formation in the area of the planned 
hazardous waste landfill and, in all likelihood, will not have provided additional geologic information. 

Details for the closure of the two deep wells (WW-1 and WW-2) will be provided for review and 
approval by NMED prior to plugging. Both wells will be abandoned prior to the start of any Facility 
construction. 

3.2.3.2 1994 Site Characterization Activities 

In June 1994, a drilling plan for site characterization activities at the proposed site was prepared and 
submitted to the HRMB of the NMED. The plan identified drilling locations, depths and methods, 
proposed geotechnical tests and methods, and down-hole geophysical logging methods. The 100-foot 
depth was sufficient to penetrate the base of the Upper Dockum (with the exception of the 
easternmost portion of the site). The plan was approved as submitted. Drilling operations commenced 
on July 17, 1994, and a total of 36 drill holes were completed. There were three distinct phases of this 
drilling program: (1) Close-spaced pattern drilling in the area of the proposed site (to a depth of 100 
feet) to obtain detailed lithologic and hydrologic information for the design of a landfill; (2) 
Stratigraphic drilling across the project area (to a depth of 200 feet) to correlate the site geology with 
the regional setting; (3) Selected core drilling in the proposed site for geotechnical samples. Samples of 
drill cuttings were collected and logged for each hole (see Volume II, Appendix C of the RCRA permit 
application). Southwest Geophysical Services, Inc., conducted down-hole geophysical logging of each 
drill hole. These electrical surveys consisted of thermal neutron and gamma logs. The electric logs 
provide lithologic information from drill holes to supplement and verify the lithologic interpretations 
based on drill cuttings. Copies of all geophysical logs can be found in Volume II, Appendix E of the 
RCRA permit application. A rotary air rig (Ingersol Rand 1500) was used for this work. Drilling with 
air provides cleaner drill cuttings than drilling with water, and is usually a good indication of water 
saturation. However, in the case of the Upper Dockum sediments on the Facility site, this drilling 
technique was not always successful in identifying water saturation. This failure was a result of the low 
to very low permeabilities of the silty sands and the low amount of water saturation. The pressure of 
the air from the drilling process prevented water from immediately entering the holes. If groundwater 
was present, it was not always detected until the hole had stabilized and a geophysical log was taken. 
Geophysical logs on all 31 drill holes within the site boundary encountered no saturated Upper 
Dockum sediments. 

Three core holes were completed and a total of 85 feet of core recovered. A CME-55 hollow-stem 
auger rig using a continuous sampler was used to collect these samples. The dry, brittle nature of these 
shallow, unsaturated sediments made the recovery of undisturbed core samples difficult. 
Representative core samples of mudstones, siltstones, and sandy siltstones were sent to materials testing 
laboratories for measurement of geotechnical parameters to be used in the Facility design and released 
material transport modeling. In addition to core samples, 11 backhoe pits were dug adjacent to drill 
holes for the collection of bulk samples. Proctor tests were performed on these bulk samples to provide 
information required for design studies. All geotechnical results are contained in Volume II, Appendix 
E of the permit application. 

3.2.3.3 1995 Confinnation Drilling Program 

In order to confirm the unsaturated nature of the Upper Dockum sediments on the eastern boundary 
of the proposed Facility, a drilling plan was submitted to Mr. Bob Sweeney of NMED on June 26, 
1995. This plan was modified and approved in a letter from Mr. Ronald A. Kern, dated July 12, 1995. A 
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three-hole drilling program was conducted on the GMI site on July 24 & 25, 1995. Mr. Bob Sweeney 
visited the site and observed the drilling operations on Monday, July 24, 1995. Holes PB-36, PB-37, 
and PB-38 were completed as an extension to an existing east-west line of drill holes. The westernmost 
drill hole was located on the eastern boundary of the proposed landfill. The other two holes were 
drilled 1,000 feet apart and examined the area immediately east of the proposed landfill. All surface 
locations for these drill holes were surveyed. No groundwater saturation was encountered. All holes 
were completed with air so that saturated sediments could have easily been detected. Lithology logs 
describing drill hole cuttings were prepared in the field and down-hole geophysical logs were run on 
each hole. The geophysical logs included gamma ray, thermal neutron, and caliper profiles. 

3.2 .3 .4 1999 Dril6ng Program 

In order to further clarify the subsurface stratigraphy and groundwater conditions underlying and 
adjacent to the proposed site within the upper Dockum and its contact with the Lower Dockum, a 
drilling program was conducted in August 1999 consisting of 10 drill holes. This drilling program was 
conducted at the request of NMED and in accordance with the Final Work Plan for Stratigraphic and 
Groundwater Characterization Program, dated July 28, 1999. The results of this program were 
documented in Final Report for 1999 Stratigraphic and Groundwater Characterization Program, dated 
September 10, 1999 (Montgomery Watson). The results of this program 1999 demonstrated that the 
subsurface stratigraphy underlying the proposed site is both continuous with and predictable from 
previous drilling results. There were no unexplainable features within the depositional environment. In 
all cases, the depth of the contact between the Upper Dockum and the Lower Dockum sediments was 
encountered where it was estimated to be. There was no groundwater within these sediments. The 
groundwater characterization drilling demonstrated that there is even less groundwater in the vicinity of 
the site than originally thought. Pooled surface waters have the potential of migrating through the 
surface alluvial sediments. Limited saturation encountered one-mile northeast of the site in the Upper 
Dockum now appears to have been an isolated occurrence of perched groundwater. Upper Dockum 
sediments underlying the site and extending % mile downgradient have been examined by over 40 drill 
holes and found to be unsaturated. 

3.2.4 Surface Water Hydrology 

This section describes surface waters and meteorological conditions used to estimate groundwater 
recharge at the proposed site. 

There are no perennial stream drainages on or near the proposed site. The nearest surface drainage is 
the Pecos River, approximately 30 miles to the west. There is one small stock tank (Red Tank) within 
the proposed Facility boundary and several additional tanks on adjacent lands. These tanks are 
approximately 200 feet by 200 feet and contain water for livestock. The tanks are day-lined and retain 
water from run-off or receive water from an underground pipeline. Water in the underground pipeline 
is supplied from three water wells on the Marley Ranch located in Section 10, T11S, R31E. These wells 
are east of the Mescalero Rim and produce water from the Ogallala Formation. In the past, water from 
the springs along the Caprock escarpment was used in this pipeline; but now water is pumped from the 
Ogallala Formation. The pipeline is personally owned and maintained by the Marley Ranch to provide 
water to cattle operations below the Caprock. Once the site is designated as a disposal area, cattle 
operations on this property will cease and the Marley Ranch will stop using Red Tank. They will also re
route their personal pipeline, as appropriate, to avoid landfill operations and continue to supply water 
to their cattle operations below the Caprock. 

3.2.4.1 Water Balance 

The water balance analysis estimated groundwater recharge from direct precipitation, surface water 
bodies, and irrigation at the proposed landfill site. This information is useful for assessing the potential 
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migration of released materials released at or near the surface to groundwater. The groundwater 
recharge rate is directly related to the potential for released materials spilled or leaked at the surface to 
reach groundwater. In areas with little or no groundwater recharge, there is less potential for 
groundwater contamination from releases of hazardous substances than in high recharge areas because 
the mechanisms to transport potential contamination are limited. 

A water balance requires quantification of the hydrologic components, which can result in changes in 
the amount of water stored in the area of interest. Often, water balances are calculated for an entire 
watershed to understand the relative importance of the hydrologic components within that area. For 
this analysis, the water balance was performed to estimate groundwater recharge at the proposed 
landfill site. Groundwater recharge at the proposed site can be estimated by summing precipitation, 
infiltration from surface water bodies, and irrigation at the site and subtracting evapotranspiration and 
surface run-off. As no natural surface water bodies or irrigation occur at the site, groundwater recharge 
is estimated as the difference between direct precipitation and evapotranspiration. This assumes no 
surface run-off at the site. Precipitation data collected at the Roswell weather station indicate that mean 
annual precipitation is 10.61 inches (Section 3.2.11 ). This annual mean is used as the average 
precipitation at the proposed site. Evapotranspiration refers to the processes that return water to the 
atmosphere by a combination of direct evaporation and transpiration by plants and animals. It is the 
largest item in the water budget because most of the precipitation that falls in the area returns almost 
immediately to the atmosphere without becoming part of the surface water or groundwater systems. 
On unirrigated rangeland, much of the precipitation that does not evaporate immediately is taken up 
fairly rapidly by plants and transpired. In a regional water balance conducted in southeastern New 
Mexico, it was estimated that approximately 96 percent of total precipitation is lost to 
evapotranspiration (Hunter, 1985). This number corresponds to data presented for the Rio Grande 
Basin by Todd (1983), which estimated that 95.4 percent of total precipitation was being lost to 
evapotranspiration. 

Assuming a mean annual prec1p1tation rate of 10.61 inches, of which 96 percent is lost to 
evapotranspiration, the net recharge to groundwater is estimated as 0.42 inch per year. This low 
groundwater recharge rate significantly reduces the potential for groundwater contamination from spills 
or leaks at the proposed Facility. The purpose of this water balance is to provide a conceptual 
understanding of the hydrologic components at the site. The amount of groundwater recharge is a 
reflection of the arid climate of the region. The net recharge estimate of 0.42 inch per year (based on 
average hydrologic components) represents the expected long term annual conditions at the site. The 
relatively low recharge rate appears to be reasonable given the unsaturated conditions of the Upper 
Dockum within the site boundaries. Using the highest recorded annual precipitation value of 32.92 
inches yields only a slightly higher recharge rate of 1.32 inches (assuming an evapotranspiration rate of 
0.96). This short term (1 year) increase in recharge is unlikely to have a significant impact on the 
unsaturated flow regime at the proposed site. 

3.2.5 Groundwater Hydrology 

This section describes regional and local aquifers. 

3.2.5.1 Regional Aquifers 

In the region surrounding the proposed site, there are two geologic units that have produced 
groundwater, the Triassic and the Tertiary Ogallala Formation. Very minor amounts of groundwater 
have been produced from Triassic sediments; but the Tertiary Ogallala Formation is a major aquifer in 
southeastern New Mexico, west Texas, and several other western states. 

A listing of all water wells within a 10-mile radius of the proposed site was obtained from the New 
Mexico State Engineer's office. These wells are shown in Figure 3.14. Sixteen wells were reported, 
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fourteen from the Ogallala Formation and two from the Triassic. Of the two Triassic wells, one is now 
reported to be dry and the other is actually located more than 6 miles west of the proposed site. Six of 
these wells are shallow completions (100 feet or less) from the 1910s and 1940s and are used with 
windmills to supply water to livestock and wildlife. The numbers of these wells are RA-8585 through 
RA-8589 and RA-8363. These include wells that appear to penetrating Triassic sediments because of 
their surface locations; but due to their shallow depths, the source of water could be from surface 
alluvial sediments. Four of the remaining eight wells range in depth from 560 to 640 feet and have 
been completed within the past seven years. These wells will have penetrated the Lower Dockum 
sediments (including the Santa Rosa Sandstone equivalent). Following is a description of these wells: 

• RA-8577 was drilled to a depth of 614 feet in 1992. It's initial production was 4 gallons per minute. 
• RA-9320 was drilled in 1996 to a depth of 560. The estimated yield was 6 gallons per minute; 

however, the water was determined to be not potable. The well was plugged and abandoned on 
11/25/96. 

• RA-9568 was drilled to a depth of 640 feet in 1998. It was a dry hole and was plugged and 
abandoned on 08/14/98. 

• RA-9670 was drilled in 1998 to a depth of 587. The estimated initial yield was 2 gallons per minute. 

Little information about the remaining four wells was available at the time of the study. 

3.2.5.2 Oallala Aquifer 

The Ogallala Aquifer is the primary freshwater aquifer within the regional study area and serves as the 
principal source of groundwater in the Southern High Plains. The saturated thickness of the Ogallala 
Aquifer ranges from a few feet to approximately 300 feet in the Southern High Plains. Groundwater 
within the Ogall~Ja Aquifer is typically under water table conditions, with a regional hydraulic gradien.: 
toward the southeast ranging from approximately 10 feet/mile to 15 feet/mile. The average hydraulic 
conductivity of the Ogallala Aquifer ranges from 3.5 x 10-4 cm/s to 9.5 x 10-3 cm/s. The Ogallala 
Aquifer is recharged primarily through the infiltration of precipitation. The rate of recharge is believed 
to be less than 1 inch/year. Groundwater discharge from the Ogallala Aquifer occurs naturally through 
springs, underflow, evaporation, and transpiration, but groundwater is also removed artificially through 
pumpage and catchment. Currently, the rate of withdrawal exceeds the rate of recharge for much of the 
Ogallala Aquifer. 

3.2.5.3 Trassic 

Regionally, the only aquifer within Triassic sediments is the Lower Dockum Aquifer. However, because 
the Upper Dockum is known to have permeable facies that locally produce low quantities of good to 
poor quality water, it is included in this section. 

Lower Dockum Aquifer 

The major aquifer within the Lower Dockum is the Santa Rosa Sandstone. This sandstone is present 
along the northern and southern flanks of the Permian Basin and is a principal source of groundwater 
in Roosevelt and Curry Counties, New Mexico. The Santa Rosa Sandstone is not present along the 
western flank of the Permian Basin, which includes the proposed site. Where the Santa Rosa Aquifer 
has been studied, hydrochemical analyses and groundwater oxygen isotopes indicate that it is distinctly 
different from the Ogallala Aquifer. The thick, impermeable clays within the Triassic section have been 
sufficiently impermeable to prevent hydraulic communication between these aquifers. 
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Upper Dockum Aquifer 

There is no regional aquifer developed within Upper Dockum sediments. In local areas, recharge to the 
Upper Dockum is provided through vertical infiltration from overlying aquifers which are 
waterbearing units within the Ogallala Formation. This relationship has been illustrated in Figure 3.9. 

3.2.6 Site Groundwater 

Potential Triassic host sediments within the proposed Facility boundary are unsaturated. Detailed 
drilling within this boundary has encountered no groundwater. Drilling outside the proposed Facility 
boundary has identified saturated zones in both the Upper and Lower Dockum Units. The following 
subsections contain descriptions of these saturated zones. 

3.2.6.1 Ogallala Aquifer 

The western boundary of the Ogallala Aquifer, represented by the Caprock escarpment, is located 
topographically/ stratigraphically above and 2 miles east of the proposed site. At the base of the 
escarpment, along the contact of the Ogallala Formation and the underlying Upper Dockum, are 
numerous springs, which are a result of downward-migrating Ogallala groundwater coming into contact 
with low permeability zones within the Upper Dockum and being diverted to the surface. 

3.2.6.2 Upper Dockum - "Uppennost Aquifer'' 

For the purpose of this application, the uppermost aquifer is considered to be the Upper Dockum Unit 
because .the Ogallala Aquifer is not present at the site. The EPA has defined the uppermost aquifer as 
the geo:ugic formation, group of formations, or part of a formation that is the aquifer nearest to the 
ground surface capable of yielding a significant amount of groundwater to wells or spring:>. The Upper 
Dockum Unit certainly does not yield a significant amount of groundwater. However, preliminary 
drilling in the site area has found portions of this unit to be water-bearing and to possess consistent 
hydrologic characteristics. 

The identification of a confining layer on the lower boundary is an essential factor in the identification 
of the uppermost aquifer. The thick sequence of mudstones of the Lower Dockum Unit represents a 
high-integrity aquitard, effectively confining the aquifer. Although there is a saturated basal sandstone 
in this unit, the 600 to 650 feet of mudstones separating the Upper Dockum sediments from this 
sandstone are of sufficiently low permeability to prevent hydraulic communication between the Upper 
and Lower Dockum Units. 

As previously discussed in Section 3.2.5.2, several springs are present where the Ogallala Formation 
crops out, two miles east of the Facility site, along the 200-foot high Caprock escarpment. These 
springs are present where the Ogallala sands unconformably overlie impermeable Dockum mudstones 
and claystones and the groundwater moves laterally to the surface. Where these water-bearing Ogallala 
sands are in contact with more permeable units of the Upper Dockum, saturation of these underlying 
sediments occurs. The result, as illustrated in Figure 3.9, is the formation of a groundwater divide east 
of the proposed site. The majority of the groundwater entering the Upper Dockum flows to the east, 
conforming to the regional dip of the unit. There is also a minor flow component which slopes away 
from the unconformable contact, creating a steep hydraulic gradient towards the west. This gradient 
does not extend beneath the Facility site must lie immediately east of PB-38, which is still unsaturated, 
whereas holes WW-1, and PB-26 are saturated. Where groundwater has been observed in the Upper 
Dockum, not all lithologies within the unit are saturated. Air drilling through these sediments found the 
mudstones to be unsaturated. The more permeable sandy siltstone facies were water-bearing below 
depths of 135 to 150 feet. These saturated lithologies were encountered approximately 2,500 feet east 
(downdip) of the proposed landfill site, beyond the proposed Facility boundary. It is extremely 
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significant that this saturation does not extend beneath the Facility site. All 31 drill holes within the site 
boundary, as shown on Figure 3.10, were unsaturated. For this reason, there were no groundwater 
production tests conducted. 

Exploratory drilling west of the proposed Facility boundary (updip), near the outcrop of the Upper 
Dockum Unit, the small sandy hills located along the section line between Section 18, T11S, R31E and 
Section 13, T11S, R30E, encountered an isolated occurrence of groundwater (Figure 3.12). In a single 
drill hole (PB-14), at a depth of 42 feet, a small accumulation of groundwater was found in a depression 
developed on the surface of the underlying Lower Dockum mudstones. This depression is consistent 
with the "scouring" of the Upper Dockum fluvial sediments into the Lower Dockum mudstones. 
Closer spaced drilling in the vicinity of this occurrence encountered no other such accumulations. This 
isolated "pooling" is most likely a result of surface run-off entering the subsurface from the nearby 
outcrop and being caught in a small "stratigraphic trap." Because of the identification of groundwater 
in Borehole 14, an offset (Borehole 14o) was completed 400 feet to the east (down-gradient). This 
borehole location was in addition to those pre-approved by the NMED, but determining the potential 
extent of groundwater saturation was important. Borehole 14o was drilled to a depth of 100 feet. 

There was no saturation observed while drilling this offset, but the geophysical log indicated the 
presence of fluid at the bottom of this borehole. The top of the fluid was observed to be at a depth of 
92.0 feet, indicating a maximum apparent concentration of 3.5 feet. This is an apparent concentration 
because a 2.25 inch probe will displace approximately one-half of the volume of the hole. Regardless of 
all of these factors, there was approximately one gallon of fluid in the bottom of this borehole 
introduced by a heavy rainfall that occurred after the hole was drilled and before it could be logged. 
Due to the impermeable nature of the Lower Dockum mudstones, the water did not infiltrate into the 

. formation and was trapped in the bottom of the hole. 

The bole was cased with 3-inch plastic tubing and monitored for several weeks. No additional water 
entered the hole; and, in fact, the gallon of water eventually dispersed into the Lower Dockum. An 
examination of the log for PB-14o shows the bottom of the sandy silt unit (Upper Dockum) to be a 
depth of 36 feet. If the Upper Dockum was the source of the water, the hole will have equilibrated or 
filled to a depth of at least 36 feet. The fluid did not migrate upward through several hundred feet of 
Lower Dockum mudstones; therefore, there is no apparent subsurface source for the small quantity of 
water shown in the log for this hole. Water Level Measurements-After the stratigraphically trapped 
water (Cross-section 3-3, Appendix G, Volume II of the Facility RCRA permit application) was 
encountered, temporary casing was placed in the drill hole (PB-14) so that piezometric water levels 
could be measured. For the first six weeks after casing the drill hole, the water was pumped from the 
hole weekly. After each pumping event, the water returned to a static level of 42 feet. Subsequent water 
level measurements have confirmed a static water level in this drill hole. 

In addition to casing drill hole PB-14, nine other drill holes, located downdip, were also cased. 
Although the Upper Dockum is unstaturated in these other drillholes, the holes were examined weekly 
for six weeks. No water was observed except for that previously described in PB-14o. The drill holes 
that were cased with 3-inch plastic casing and the perforated intervals for these holes are as follows: 

Hole No. Perforated Zone Base of Upper Dockum 
PB-14 30-80 42' 
PB-14o 20-40 36' 
PB-33 20-55 52' 
PB-18 60-80 78' 
PB-16 60-80 79' 
PB-15 30-65 62' 
PB-13 30-50 48' 
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The intent of installing casing in these 10 holes was to allow any groundwater in the vicinity of these 
drill holes to collect for detection purposes. The depths of the cased intervals varied because there is an 
approximate 1 degree of regional dip to the east. All cased intervals extend down to the bottom of the 
Upper Dockum sand. Slits were cut in the PVC casing every foot throughout the perforated zones. 

Water Qua/iry-Preliminary water quality data were obtained from limited chemical analyses on a sample 
of the stratigraphically trapped groundwater from drill hole PB-14. These results include the following 
measurements: 

• Total Dissolved Solids 4,920 mg/L 
• Alkalinity 396 mg/L 
• Sodium 1,640 mg/L 
• Magnesium 103 mg/L 

These preliminary data indicate that water from the Upper Dockum is of poor quality. The most 
significant parameter is TDS; water with TDS values of greater than 5,000 mg/L is considered to be 
unfit for human consumption. 

3.2.6.3 Lower Dockum Aquifer 

The basal sandstone of the Lower Dockum Unit is the water-bearing pmtion of this unit. As shown in 
Figure 3.9, this unit is overlain by a thick sequence (600 to 650 feet) of low permeability mudstones that 
act as an aquitard. The recharge area for the Lower Dockum Aquifer is the Pecos River drainage to the 
west. Groundwater flow direction is easterly, along the regional dip of this unit. Most of the shallow 
drilling in the site area has "bottomed" in the upper portion of the aquitard. Two holes (WW-1 and 
WW-2) were drilled to approximately the base of the Triassic section and encountered water from the 
Lower Dockum Aquifer. Hole WW-1 also penetrated a saturated zone in the Upper Dockum Unit, 
resulting in a mixing of these groundwaters in this drill hole. 

Both holes were drilled with an air rotary rig and drill cutting samples were collected. WW-1 was 
completed to a depth of 820 feet and, at the time of drilling, no water saturation was apparent in the 
drill cuttings. WW-2 was completed to a depth of 710 feet; however, circulation was lost at a depth of 
645 feet. Loss of circulation commonly occurs when drill cuttings are too wet for the air pressure of the 
rig to remove the cuttings from the hole. It is likely that the basal sandstone of the Lower Dockum 
Unit was penetrated at this depth. 

Water Level Measurements-Temporary plastic casing was placed in each of the two holes immediately 
after completion. In July 1994, geophysical logs were run for each hole and water levels were identified. 
WW-1 had a water level of 155 feet. This level is 20 feet above the Upper/Lower Dockum contact, and 
it is likely that groundwaters from both units are present in this drill hole. A water level of 467 feet was 
observed for WW-2. This finding indicates that there is a hydrostatic head pressure within the Lower 
Dockum Aquifer of 178 feet. Both of these cased holes were pumped and allowed to recover. After a 
sufficient recovery period, a static water level (155 feet for WW-1 and 467 feet for WW-2) was 
maintained. 

Water Qua/iry-Preliminary water quality data are presented only for WW-2. This drill hole encountered 
groundwater from the Lower Dockum. Because groundwater from the Upper Dockum and Lower 
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Dockum was mixed in drill hole WW-1, preliminary water quality data from WW-1 do not accurately 
characterize either aquifer and are not presented. The results from WW-2 include the following: 

• Total Dissolved Solids 18,800 mg/L 

• Alkalinity 83 mg/L 

• Sodium 7,030 mg/L 

• Magnesium 87 mg/L 

These preliminary data indicate that the water quality of the Lower Dockum is very low. The extremely 
high TDS values are indicative of long formation retention times, which reflects low groundwater flow 
and low permeability conditions within the Lower Dockum aquifer. 

3.2.7 Transport Modeling 

For the purpose of this application, two types of groundwater modeling were performed to estimate 
released material transport times. One approach is extremely conservative and presents a "worst case" 
scenario. One of the many conservative assumptions used in these calculations, despite field evidence, 
is that released material transport will take place under saturated conditions. A second more realistic 
approach assumes unsaturated flow conditions. 

3.2. 7.1 Saturated Row Modeling 

Saturated flow modeling was used to simulate potential leakage or infiltration from the Facility landfill. 
The objective of released material transport modeling was to calculate the time necessary for a 
hypothetical leak from the landfill to reach the uppermost aq·.1ifer. Travel time was calculated using a 
steady-state groundwater flow model. The model was based on res·.1lts of the site investigation and 
geologic characterization, which indicated that perched groundwater exists upgradient and 
downgradient of the site. 

Perched groundwater located approximately 2,500 feet downgradient of the proposed landfill is the 
uppermost aquifer that could be affected by released materials. For the purpose of calculating travel 
time to the uppermost aquifer, released materials were assumed to travel from the location of the 
Upper Dockum/Lower Dockum contact at borehole PB-3 to the perched groundwater downgradient 
of the site. This location was chosen for released material transport modeling because it represents the 
shortest distance from the proposed landfill to downgradient groundwater. The Lower Dockum unit 
will act as a barrier limiting the vertical migration of released materials because of its lower permeability; 
and contaminated groundwater will preferentially migrate along the Upper Dockum/Lower Dockum 
contact until reaching the uppermost aquifer, located 2,500 feet downgradient of the site. 
Representative core samples from the Upper and Lower Dockum were sent to a laboratory for 
measurement of geotechnical parameters, including hydraulic conductivity (1994 Site Investigation). 

The following assumptions were made during modeling groundwater flow and released material 
transport to the uppermost aquifer. All of these assumptions are believed to be conservative in that 
they result in shorter travel times to the uppermost aquifer: 

• It was assumed that released materials will migrate completely through siltstones, along the Upper 
Dockum/Lower Dockum contact. A saturated hydraulic conductivity value of the siltstone unit 
(1.22 x 10-s cm/s) was used for calculating travel time. In reality, both higher permeability siltstones 
and lower permeability mudstones (2.45 x 10-7 cm/s) will exist along the migration pathway. As 
released material velocity is directly proportional to the permeability value that is used in the 
calculation, using a value approximately two orders of magnitude greater than the lower 
permeability unit results in an extremely conservative estimate of travel time to the uppermost 
aquifer. 
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• It is reasonable to assume that any lateral migration of released materials from the proposed landfill 
will occur in the most permeable units (siltstones/sandstones) within the Upper Dockum unit. 
However, the fluvial depositional environment of the Upper Dockum resulted in the formation of 
discontinuous lenses of various lithologies. This discontinuous deposition pattern (facies changes) 
is well illustrated. Using these cross-sections as a specific example, any lateral migration within the 
siltstones/sandstones at the base of the Upper Dockum unit will encounter a lower permeability 
mudstones facies approximately 1,000 feet downgradient from the eastern edge of the proposed 
landfill. This permeability barrier will severely retard continued migration. In the released material 
modeling for this section, these lithologic changes were not credited. Instead, it was assumed that 
there was a continuous siltstone/ sandstone migration pathway from the proposed landfill to the 
uppermost aquifer. This assumption, based on the discontinuous, fluvial deposition environment 
within the Upper Dockum, is considered to be conservative. 

• To provide an additional degree of conservatism for the travel time calculations, non-reactive 
released materials will be assumed to be transported in the groundwater at the interstitial water 
velocity. Most released materials will be expected to be reactive, which will result in prolonged 
travel times. 

• Travel times were calculated using a steady-state model represented by Darcy's Law (Fetter, 1988). 

The results of the modeling indicate that a solute will travel at an interstitial velocity of 3.05 x 10-7 cm/s 
and will require 7,920 years to reach the uppermost aquifer. This estimate of travel time is extremely 
conservative for the following reasons: (1) The saturated hydraulic conductivity of the siltstone used in 
the calculations is two orders of magnitude greater than the hydraulic conductivity of the mudstone. (2) 
Non-reactive chemical transport was assumed. (3) Sfitutated hydraulic conductivity values used in the 
model are orders of magnitude greater than unsatur~ted values. To confirm this travel time, similar 
calculations were conducted using the results of the 1995 confirmation drilling program. A hydraulic 
gradient of 0.0135 was calculated between drill holes PB- 36 and PB-38. The same modeling parameters 
and equations were applied to this gradient. It was estimated that the time required for contaminants to 
migrate 2500 feet from the eastern boundary of the proposed landfill to the uppermost aquifer will be 
7,042 years. 

3.2. 7.2 Unsaturated Flow Modeling 

Unsaturated flow modeling was performed to simulate potential leakage or infiltration from the 
proposed hazardous waste landfill. Site characterization data indicate unsaturated conditions in the 
strata surrounding the proposed landfill. The unsaturated flow model developed by Mckee and Bumb 
(1988) predicts the extent of wetting fronts emanating from leakage sources on the base and side slopes 
of the landfill. Leakage rates were based on preliminary Hydrologic Evaluation of Landfill Performance 
(HELP) modeling results presented in Tables 3-3 and 3-4. The modeling results help illustrate how the 
natural hydrological conditions at the site inhibit subsurface fluid flow. (Note: These HELP modeling 
results should not be confused with those presented in the engineering report in Volumes III and VI of 
the Facility RCRA permit application, which support the current landfill design.) Three separate 
simulations were performed to account for the heterogeneities at the site. The first simulation predicts 
the soil moisture distribution in the Lower Dockum from leakage sources at the base of the landfill. 
The second simulation predicts the lateral movement of the wetting front into the Upper Dockum 
from leakage sources on the side slopes of the landfill. The third simulation predicts fluid movement 
through the clay berm and adjacent Quaternary alluvium along the perimeter of the landfill. The 
predicted wetting fronts led to the estimation of unsaturated hydraulic conductivities, darcy flux rates, 
interstitial water velocities and approximate contaminant travel times to the nearest aquifers. The 
primary modeling objectives include the following: 
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• Prediction of the effective saturation distribution (wetting front) emanating from the landfill source 
• Determination of the unsaturated hydraulic conductivity and advective transport rates 
• Breakthrough time of the wetting front at the edge of the clay berm 

Modeling Methodology 

Modeling methodology is explained in detail in the Facility's RCRA Permit Application, Volume II and 
VI. 

3.2.8 Groundwater Protection Requirements 

The following sections present general monitoring requirements and detection monitoring 
requirements, respectively. 

3.2.8.1 General Monitoring Requirements 

The selection of a monitoring program to identify contaminant releases from the proposed Facility was 
based on results of the geologic characterization and RCRA guidance. For the purposes of designing a 
monitoring program for the site, the Upper Dockum Unit was considered the uppermost aquifer 
(Section 3.2.6.2). This unit is not saturated within the Facility boundaries. 

Two major geologic factors influence the design of a program to monitor potential contaminant 
releases from the site. These factors are the intermittent nature of saturation in the Upper Dockum 
downgradient of the Facility and the presence of a low permeability layer (the Lower Dockum) that 
significantly limits the potential for vertical migration of contaminants. These two factors influence 
potential groundwater transport pathways for con~aminants released from the Facility and, therefore, 
affect the placement of monitoring devises. 

There is no regional aquifer developed within the Upper Dockum; however, adjacent to the project 
boundary, permeable zones have been observed to be saturated. Exploratory drilling upgradient and 
downgradient of the site has identified isolated pockets of groundwater in permeable facies of the 
Upper Dockum (Section 3.2.6.2). Downgradient of the site, perched groundwater was detected above 
the Upper Dockum/Lower Dockum contact, approximately 2,500 feet east of the proposed landfill. 
Upgradient of the site, an isolated pocket of groundwater was detected at Borehole 14. The low 
permeability of the underlying Lower Dockum will prevent significant vertical migration of 
groundwater and will direct flow downdip along the Upper Dockum/Lower Dockum contact in the 
direction of perched groundwater east of the site. Therefore, potential contaminant releases from the 
proposed Facility will preferentially migrate downdip along the Upper Dockum/Lower Dockum 
contact. 

Given the geologic and hydrologic features controlling the movement of groundwater at the site, 
monitoring the Upper Dockum is the most effective manner in which to detect immediately the 
potential releases from the Facility. However, the placement of monitoring wells in the Upper Dockum 
is limited due to the fact that this unit is unsaturated within the site boundary. The utility of placing 
groundwater monitoring wells 2,500 feet downgradient of the landfill is questionable. The most 
effective monitoring program will involve vadose zone monitoring. A formal groundwater monitoring 
waiver was submitted to NMED in January 2000 and approved January 12, 2000. As part of the 
groundwater monitoring waiver, a vadose zone monitoring system was proposed. Details of the vadose 
zone monitoring system are presented below. 
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3.2.8.2 Vadose Zone Monitoring Requirements 

The vadose zone monitoring system will consist of two components. The first will consist of vadose 
zone sumps in the landfill and the evaporation ponds. The second component will be a series of vadose 
zone wells downgradient of the facilities. The intent of the sump vadose monitoring system is to 
provide an immediate indication if there is any leakage from the double composite liner system. 
Leakage from the secondary liner will be intercepted by the vadose zone sump monitoring system, 
which will be checked daily for the presence of liquids. The vadose zone monitoring wells are intended 
to detect any water flowing from the facilities in a lateral ( downdip) direction. 

The design of the vadose zone sump monitoring system is shown in the design Drawings 15 through 
19 in Volume III of the Facility RCRA permit application. It includes a 60-mil HDPE liner system 
below the bottom of the secondary liner system in the area of the sump. The vadose zone liner system 
is limited to an area directly beneath the sump, as this is the area expected to have the most liquids 
ponded for the longest period of time. Above the HDPE liner in the vadose zone sump, a drainage 
gravel surrounds a side slope riser pipe that extends into the sump. The side slope riser pipe allows a 
pump to be installed in the sump to remove accumulated liquids. 

The vadose zone sump monitoring system, shown in the design drawings (Volume III of the Facility 
RCRA permit application) and described above, is expected to be a much more immediate indicator of 
leakage from the landfill than any other type of groundwater monitoring system. Given the geologic 
and hydraulic conditions at the base of the landfill (unsaturated Upper Dockum siltstones and 
claystones), any fluids leaking from the landfill will migrate vertically with limited lateral dispersion and 
will be very difficult to intercept and detect. Since each cell is graded so that leachate will collect in the 
sump, liquids will be present in this area for the longest period of time, resulting in the sump area 
having the highest hydraulic head 011 the ~ner system. A vadose liner below the sump areas will indicate 
quickly if liquids are escaping from the li~1er system. The vadose zone sump will provide hot only an 
indication that the LDRS sump is leaking, but also will provide access to remove the leakage and 
minimize head buildup in the sumps and in liners above until the source of the leakage is found. The 
vadose sumps for the landfill and evaporation ponds will be monitored for the presence of liquids 
whenever the primary or secondary sumps are monitored. These systems will be checked daily during 
active operations and closure. 

Details of the location, depth, and construction for the vadose zone monitoring system wells are 
presented in Appendix N, Volume II of the Facility RCRA permit application. In addition, specific 
procedures for monitoring and sampling the sumps or wells and the required procedures for analyzing 
the collected liquids are presented in the Vadose Zone Monitoring System Work Plan. 

3.2.9 SUMMARY AND CONCLUSIONS 

The proposed Facility landfill is an ideal location. It is located in an unpopulated portion of the county, 
on privately owned land, and more than 36 miles from the nearest community. The semiarid climate of 
this region, with its high evaporation rate and lack of surface water, will play an important role in the 
proposed site's ability to confine and control materials placed in the landfill. Large-scale ranching is the 
primary land use for this portion of Chaves County. However, setting aside the 480 acres proposed for 
the Facility will have no impact on the ranching industry in the region, as these acres support fewer 
than five animal units year-long. Since the economic stimulation provided by landfill-related jobs will 
greatly offset the minimal economic impact of the loss of grazing land, the project has the support of 
the surrounding community. A geologic setting for the Facility was selected that will enable the 
proposed landfill to be developed in an environment that will protect groundwater resources and 
ensure long-term isolation of wastes. The host rocks for this Facility are the sediments of the Dockum 
Group of Triassic age. Because these sediments are unsaturated and of low permeability, they represent 
a stable geologic barrier to the potential migration of contaminants from the proposed landfill. 
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The proposed landfill will be developed within sediments of the Upper Dockum unit. These sediments, 
consisting of fluvial, interbedded mudstones (30 percent) and siltstones (70 percent), are unsaturated 
beneath the proposed site. The nearest groundwater production comes from the Tertiary Ogallala 
Aquifer. The western boundary of this aquifer forms a topographic feature called the Caprock, which is 
approximately two miles east and several hundred feet higher than the proposed site. 

While the Upper Dockum unit is unsaturated beneath the site, it is partially saturated 2,500 feet east of 
the proposed landfill (downdip). The source of this groundwater is infiltration from the overlying 
Ogallala Aquifer. Due to this perched groundwater, the Upper Dockum unit is designated as the 
uppermost aquifer for the purposes of this permit application. The hydrologic setting of the Facility is 
extremely protective of groundwater resources. To demonstrate the integrity of the natural barriers 
present at this site, conservative contaminant transport modeling was performed in which the most 
conservative parameters were consistently input into the modeling process. Acceptable conclusions 
were obtained even though "worst case" assumptions were used. The site's actual values will obviously 
provide an even larger margin of safety than the conclusions indicate. For example, conservative 
transport modeling calculated that it will take 7,000- 8,000 years for potential contaminates to migrate 
laterally through the sediments on the flanks of the proposed landfill to the nearest perched 
groundwater-bearing intervals within the uppermost aquifer. To emphasize the conservative nature of 
these calculations, saturated conditions were assumed for this modeling even though the Upper 
Dockum sediments at the proposed site are unsaturated. The migration pathway was assumed to be 
entirely through highly permeable siltstones, although dose-spaced drilling indicated that 30 percent of 
this pathway will be comprised of low permeability mudstones. A non-reactive contaminant was also 
assumed even though, in reality, a contaminant will react with the sediments through which it was 
traveling, adding considerably to the overall travel time. To illustrate the conservative nature of this 
7,000- 8,000 year travel t.ime, a second, •msaturated flow modeling approach was applied to the lateral 
contaminant migration scenario. This more realistic calculation resulted in an estimated travel time of 
3.4 billion years. 

The character of the Lower Dockum sediments is much different from that of the overlying Upper 
Dockum unit. The Lower Dockum consists of a 600-foot thickness of homogeneous, lacustrine 
mudstones overlying a thin basal sandstone. This thick sequence of unsaturated, low permeability 
mudstones represents a geologic barrier to the potential downward migration of contaminants from the 
proposed landfill. Unsaturated flow modeling estimated that 4 million years will be required for 
contaminants to migrate downward through these Lower Dockum mudstones and reach a Lower 
Dockum aquifer. 

The description of the proposed Facility, as presented in this permit application, is a result of numerous 
years of investigation to identify an environmentally sound site in southeastern New Mexico where 
hazardous wastes could be safely disposed. The location, geology and hydrology of the proposed site 
present a unique setting, where natural geologic barriers, combined with a well-conceived landfill 
design, will ensure long-term isolation of hazardous wastes from the environment. 

3.2.1 0 Meteorology 

The information used to evaluate the climate of the project area was obtained from climatological data 
summaries from the Class A recording station in Roswell, New Mexico. This recording station is part 
of the National Climatic Center of NOAA. The local climatological data summaries provided extreme 
and normal values of the meteorological parameters (for the period of record at the Roswell Municipal 
Airport and more recent data from the Roswell Industrial Air Center) that were used to characterize the 
area's climate. The climate of the region is semiarid, with generally mild temperatures, low precipitation 
and humidity, and a high evaporation rate. Winds are most commonly from the south and moderate. 
During the winter, the weather is dominated by a high-pressure system often situated in the central 
portion of the western United States and a low-pressure system commonly located in north-central 
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Mexico. During the summer, the region is affected by a low-pressure system normally situated over 
Arizona. 

3.2.10.1 Temperature 

Moderate temperatures are typical throughout the year, although seasonal changes are distinct. Mean 
annual temperatures in southeastern New Mexico are near 60°F (Eagleman, 1976). Temperatures in 
December through February show a large diurnal variation, averaging 36°F at Roswell. On 
approximately 7 5 percent of winter mornings, temperatures are below freezing, and afternoon 
maximum temperatures average in the high fifties. Afternoon winter temperatures of 70°F or more are 
not uncommon. Nighttime lows average near 23°F, occasionally dipping as low as 14°F. Generally, 
there are only two or three winter days when the temperature fails to rise above freezing. Table 3.1 
shows the average monthly and average daily maximum/minimum temperatures recorded for Roswell 
for a typical year. 

TABLE3.1 
TEMPERATURES AT ROSWELL, 1977 TO 1978 

Average Daily Average Daily 
Month Monthly Averal{e (°F) Maximum (0 F) Minimum (°F) 

January 38.1 55.4 20.8 
February 42.9 60-.9 24.8 
March 49.3 57.7 30.9 
April 59.7 78.2 41.2 
May 68.5 86.4 50.5 
June 77.0 94.2 59.8 
July 79.2 94.7 63.7 

--~ 

August 77.9 93.4 62.3 
September 70.4 86.5 54.3 
October 59.6 77.0 42.2 
November 46.9 64.8 29.0 
December 39.3 56.8 21.8 
Annual 59.1 76.3 41.8 

3.2.10.2 Precipitation 

Precipitation is light and unevenly distributed throughout the year and averages 10 to 13 inches. Winter 
is the season of least precipitation, averaging less than 0.6 inch of rainfall per month. Snow averages 
about 5 inches per year at the site and seldom remains on the ground for more than a day because of 
the typically above-freezing temperatures in the afternoon. Approximately half the annual precipitation 
comes from frequent thunderstorms in June through September. Rains are usually brief but 
occasionally intense when moisture from the Gulf of Mexico spreads over the region. Precipitation for 
the project area varies greatly from year to year. For example, Roswell's record low annual precipitation 
is 4.35 inches. The maximum 24-hour rainfall was 5.65 inches in October 1901. The record annual 
high is 32.92 inches. Most years are either "wet" or "dry"; few are "average." An average precipitation 
rate for Roswell, for a 107-year period from 1878 to 1982, is 10.61 inches per year. Table 3.2 shows 
monthly precipitation rates for the Roswell area for a five-year period and compares annual rates to the 
average precipitation. 
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· .. > .. TABLE3.2 ..... , " <.'' 
MONTHLY..A:ND ANNt1AL PRE<";~PITATION SUMMAR"):'"FIO);t ROSWELL (INCHES) 

·' ···, , .,. 1997T0.1982 . , .· . , ·,.,,,, ·,.,. _, 
Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

1977 0.07 0.36 0.27 1.25 2.43 0.25 0.46 4.45 0.29 0.62 0.48 0.02 
1978 0.50 0.48 0.39 0.02 1.81 4.31 0.52 3.49 3.58 1.47 1.25 0.43 
1979 0.41 0.44 0.13 0.32 1.25 1.56 1.44 2.28 0.15 0.18 T 0.37 
1980 0.85 0.19 0.00 1.06 0.85 0.29 0.01 2.45 6.58 T 0.77 0.15 
1981 0.27 0.17 0.10 0.79 3.35 4.55 6.27 4.73 2.70 1.02 0.25 0.13 
1982 0.66 0.20 0.12 0.41 0.20 0.76 1.03 0.93 2.00 0.20 0.92 1.62 

Normal- 10.61 
T =trace 

3.2.10.3 Wind 

' 

Annual 
10.95 
18.25 
8.53 
13.20 
24.33 
9.05 

Prevailing winds are from the south, with a normal mean wind speed at Roswell of 9.6 mph. An annual 
wind rose for a four-year period is shown in Figure 3.15. This wind rose shows the predominant 
southerly winds occurring 14 percent of the time. 
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4.0 QUALITY ASSURANCE PROJECT PLAN 

Section 4.0 presents how the Facility will conduct the RCRA corrective action process. Background 
information is presented in Section 4.1 that is related to potential future corrective actions at the 
Facility. Section 4.2 summarizes the technical assessment strategy that will be applied at the site. 
Section 4.3 presents sampling procedures and Section 4.4 presents site management and record keeping 
procedures. 

4.1 BACKGROUND AND TECHNICAL APPROACH 

The approach that will be taken by senior management at the Facility for implementing the corrective 
action process is based on 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). It incorporates the EPA's Data Quality Objective 
(DQO) process (EPA 1994), Region VI Risk Management Strategy (EPA 1998), Risk Ass~en.t 
Guidance for Superfund (EPA 1989, 1991, 199§), and accelerated cleanup model (EPA 1993). ~~r.::>~l..t.}l\ '· . 
All work performed under the Facility's corrective action plan will be performed consistent with site
specific administrative controls, including quality procedures and SOPs. Corrective actions that will be 
implemented will be required to meet the Facility's integrated safety requirements. 

The design, structure, and implementation of this Quality Assurance Project Plan (QAPP) 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. A::cording to Attachment R of the 
permit, the requirement of preparing a QAPP is expressly stated. The QAPP ;nest include: 

• Description of the intended uses for data that will be collected, and the required levels of precision 
and accuracy for the intended uses 

• Description of methods and procedures to be sued for assessing the precision, accuracy, and 
completeness of the data 

• Schedule and information to be provided in QA reports including as a minimum; periodic 
assessment of measured data accuracy, performance audit results, system audit results, and 
significant quality assurance issues and how the issues were resolved. 

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). 

4.1.1 Corrective Action Sit s 

The Facility's permit references tw ve SWMUs at the Facility. The language below acts as a 
placeholder in the event that future U issues develo durin the life of the Facili . However, if a 1 
material release occurs that triggers the rrective action process the word "site" will be used as the 
identifier for the material re hrase SWMU will not be used. e 1 

an management of all SWMUs will be hand d under both state and federal reguirements. 

The federal regulations that govern entities a plying for operating and post-closure permits (40CFR 
part 270.14 (d) require permit applicants to sub it information (if available) that identifies the SWMUs 
that exist at a TSD facility and to document this i ormation in the form of a SWMU report that will be 
periodically issued to NMED. The regulations als require facilities to characterize the potential for 
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1. 

material release at each individual SWMU. The potential for release must be identified by performing 
a probabilisti risk assessment of each SWMU. In order to adequately meet these requirements and to 
meet the site assessment phase of the correcti~e action process, the Facility will be required to identify 
potentially impacted sites at the Facility. The identification of the impacted sites will be based on data 
review, review of documents, monitoring reports, employee feedback, site inspections, and preliminary 
assessments. 

Based on the identification of the S ·Us and subsequent issuance of SWMU reports, the SWMUs 
could be incorporated into the Facility's CRA permit, and a corrective action program as required by 
the permit will be triggered. The inclusio of the SMWUs in the permit will be accomplished during a 
reopening of the permit or during a permit renewal, both by NMED. It is possible that, if more than 
one site was identified in the SWMU report not all of the sites will be listed in the amended permit. 
Rather, the sites not listed in the permit may e characterized by NMED as areas of concern (AOCs) 
that will be investigated. If it is determined hat remediation of the AOCs will be required, then 
NMED will further modify the permit to inc de the additional sites. Such remediation will be 
conducted under NMED's authority and other ederal re · ments such as the TSCA and in 
compliance with applicable regulations and others permits t ply to the Facility. 

To assist in the corrective action proces and NMED will develop criteria for and initiate 
the process of identifying and combini t wi be related based on a released material's source, 
geographic location, and possible cum health a d environmental risk. All sites that will be 
incorporated into the Facility's RCRA permit will be evaluated. A cross-reference between any 
consolidated PRSs and the original PRSs will be create nd includ as .Uuture aependix to this 

~ FCAWP. ~s ~t.."c '""fQ.t~ tU~~c.ec::..:. .f"""t- YC. te.-+ 
\9hk~ \?~a~'- \:_\r~ Q(.... \O.C( 

The F ty wi develop a Remedial Investigation ' rk Pia G d a Remedial Action Work 
WP) or completing the corrective action pro ess. will be completed by Facility 

sta an s mitted to NMED within 90 days of notifica ·on tha u mittal of a RIWP is required. The 
will be completed by Facility staff and submitted t NMED within 90 days of notification that a 

RA WP is required. The plans will examine alternatives, if a y, to achieve corrective action completion 
and objectively identify the optimal approach in terms of re latory compliance and economy. The 
plans will integrate into the corrective action process, and will ollectively address the PRSs within the 
Facility rather than separately. The integrated approach resu ting from this prescribed effort will 
characterize the nature, extent and migration pathways of potent! lly interacting contamination within 
the SWMUs. It will take into account not only human health-base risks but also ecological risks and 
other regulatory considerations. Proactive interactions related to work progress and results will be 
conducted with NMED and affected stakeholders. 

The technical aspects of the approach abov~ill enable a unified base for the corrective action process 
to operate within SWMUs, PRSs, and MDAs. \ 

4.1.1.1 

Given the layout of the Facility, in ormation regarding potential release locations throughout the 
Facility should be available to the co ective action team. The conceptual layout of the Facility, as 
presented in the Facility permit applicati n , accomplishes this purpose. Appendix E contains a Facility 
General Arrangement Diagram that hi hlights potential release locations. Generally, all physical 
locations from the Facility entrance to the ndfill and evaporation ponds will be considered as potential 
points of release. Areas that will not be co idered potential points of release include the stormwater 
retention pond, sand stockpiles, clay processing area, and future landfill locations. 
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4.1.1.2 Regional Aquifer 

The Facility approach wi be to give high priority to protecting the regional and local aquifers. These 
aquifers (described in Se ion 3.0), act as sources of drinking water, irrigation water, and livestock 
watering. In the context o a Facility corrective action process, both the local and regional aquifers will 
be investigated by way o an institutional hydrogeologic work plan that will build from the 
hydrogeological information resented in the Facility's RCRA permit application 01 olumes II and VI). 
A hydrogeological investigatio will be implemented by the Facility's Chief Engineer. By the planning, 
design, and installation of gro dwater monitoring wells, the Facility will characterize the local and 
regional groundwater hydrology, and will, if required, assess the potential effects of existing material 
releases on the regional groundw er system. Together, with NMED and other local jurisdictions, the 
Facility will assume a lead role for anaging the regional ground water monitoring wells and will ensure 
that the Facility's groundwater monit ring program meets regulatory and permit requirements. 

If groundwater impacts are identifi · d during the installation of regional groundwater monitoring wells, 
the source of origination, extent, an potential impact of the released materials will be determined. If 
the groundwater system is determi ed to be impacted from other non-Facility sources or the 
groundwater quality is naturally impru ed, these constituent concentrations will be compared with 
Maximum Contaminant Levels (MCLs) at apply to drinking water. If the MCLs are exceeded at a 
site, that site will be evaluated to determi e if the Facility is responsible and whether future action is 
warranted as a corrective action. If it is det rmined that these constituents levels are not caused by the 
site, a determination for No Further Actio (NFA) will be requested by the Facility with respect to 
these constituents only. A risk assessment, in stigation actions, or corrective action remedy, as agreed 
between the PM and NMED, will be performe 

4.1.2 Work Schedule 

As referenced earlier in this document (Section 1.2), effective implementation and investigation of 
corrective action sites will require that the PM prioritize the corrective action process. The 
prioritization of the process components will be achieved by consensus with NMED and other 
stakeholders. Each of the assessment actions to be conducted will be prioritized based on available site 
information such as risk reduction potential, regulatory and permit requirements, and affected 
stakeholder concerns and issues. 

If the corrective action process extends over a period of years 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. This will be presented to NMED for 
concurrence. If the duration of the corrective action process is less than a year, the Facility will develop 
the draft work schedules, timelines, and prioritization of costs utilizing the operating budget in place at 
the time. Upon NMED's concurrence, the Facility will submit the final work schedule and timeline. 
Appendix F of this FCA WP presents a conceptual work schedule that contains key milestones. In any 
case, these submittals will be contained in the RIWP and RA WP. Evidence of financial assurance will 
be provided that is specific to all phases of the corrective action process regardless of duration of the 
corrective action process. 

4.1.3 Corrective Action Process 

The purpose of the corrective action process is to complete remedial actions at the site within a 
prescribed process work scope, specifically, the RIWP and RA WP. However, post-remedial 
management of the site will be turned over to the Facility's Environmental Department. The Facility 
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, soils 
sampling, etc. Long-term, corrective actions will be considered completed after key performance 
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milestones are rea hed. For example, the corrective action project manager has adequately documented 
and demonstrated hat the site does not pose risk to human health and environmental receptors or that 
the risk has been r duced to acceptable levels. Another key milestone will be that NMED and affected 
stakeholders concu with these results. 

EPA provided guid lines in 1994 (RCRA Correction Plan Guidelines, May 1994) that laid out a three-
step program for co pleting corrective actions for material releases: \\ 1_ C\. I (Q 

Jj1} {o ~Qi)cQ, \"Q.h.l.l"C U\l..lc · 
• The RCRA Facili Investigation (RFI) (0. ':t-~ }\ 
• s Study (CMS) (o · q 
• Corrective Measur s Implementation (CMI) 

The RFI was intended characterize the nature and extent of any potential risk associated with the 
material release. The C S optimized the approach for reducing the risks identified in the RFI. The 
CMI allowed for imple entation of the optimized corrective action approach (remedy) that is 
identified in the CMS. P A re-evaluated this 3-step approach through the 40 CFR 270 Subpart S 
initiative, and identified an implemented improvements to the overall corrective action process. These 
improvements included: 

• Increased process efficie 
• Enhanced environment 

• 
• Re-focusing the process t become more results oriented 

The most recent version of tH Subpart S initiative (Proposed Rule, 40 CFR 264,265,270, and 271, 
Corrective action for Solid W stc Management Units (SWMUs) at Hazardous Waste Management 
Facilities", Federal Register, Vol. 5 , pp. 30798-30884) to RCRA, replaces the RFI/CMS/CMI approach 
with a prescribed series of evalu ions 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 ite assessment and site characterization achieve the objectives 
of the RFI under the old approach, nd the interim remedies, remedy evaluations, and remedy 
implementation achieve the objectives f 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. 
This flexibility will be incorporated into th corrective action process at the Facility in consultation with 
NMED. 

Initial site assessment and characterization ould be completed with extstJ.ng information that is 
contained in the Facility's RCRA permit applica ion. Thus, initial permit information may be adequate. 
However, if additional investigations, includi a formal environmental monitoring program, is 
determined to be required , then a separate data c llecting effort will be designed and implemented. All 
of these investigations will be performed comm nsurate with specifications and conceptual SOPs 
contained in Appendix G of this FCA WP. 
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Upon review of the site a sessment and characterization results, Interim Remediation and/or Final 
Remediation will be implem nted. Interim and/ or final remediation may include one or more of the 
following program goals: 

• Removing released materia at a site so that an acceptable risk level is achieved at the site. 
• Stabilizing the released mate ·als at a site so that an acceptable risk level is achieved. 
• Conducting active treatment f the released materials at a site so that acceptable risk levels are 

achieved. 
• Limiting human and/ or envi nmental exposure to the released materials, if migration is 

documented to have ceased, to a ieve an acceptable risk level. 

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

4.1.4 Corrective Action Reporting (SWMUs) 

The corrective action p ocess for SWMUs will entail a prescribed reporting and decision-making 
process. The reporting sc erne involves several documents including: 

• Release notification rep t 
• Remedial investigation w rk plan (SWMU assessment and confirmatory sampling plan) 

• 
• Financial assurance demonst ation 
• Remedial action work plan 
• Remedial action report 
• Progress reports 
• NF A proposals 

Regardless of the particular approach ndertaken at a corrective action site (e.g., RFI/IR, RFI/FR, 
RFI/CMS/CMI), all aspects of the corr ctive action process will be recorded by the PM as remedial 
efforts progress. These reports will be pre ared consistent with record keeping requirements contained 
in the Facility's RCRA permit Parts 3, 4, an 5. 

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

4.1.4.1 Release Notification 

The Facility will notify NMED within~days of any material releases (new SMWUs or AOCs). This 
notification will include the location of e SMWU or AOC and other pertinent information including 
environmental media affected, hazardous nstituents released, and extent of release. 

4.1.4.2 Remedial Investigation Work Plan 

To properly document the various techni al approaches that will be instituted at the site, the PM will 
prepare a Remedial Investigation Work Pla (RIWP) which addresses the applicable focus areas. Only 
one RIWP will be prepared for a correctiv action event. The affected focus areas may include the 
Regulatory Compliance, Analysis and Assess ent, Information Management, RCRA Corrective Action, 
Groundwater Investigation, Material Dispos , and Operation and Support Focus Areas. The 
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objective of the RIWP is to further defin the technical approach for completing all investigations and 
evaluations for the corrective action site ·.e., soils, vegetation, surface water, and groundwater) and 
Material Disposal Areas. The RIWP will be pproved by NMED for the specific corrective action. 

To attain sufficient understanding f the p sence and movement of released materials within each 
watershed, the PM will complete app opriate 1 vestigations at the site (PRS). The investigations will be 
implemented in accordance with the approved RIWP or revised RIWP. The RIWP will describe 
technical approaches used to characteri air quality, stream sediments, surface-water, groundwater, and 
an assessment of human-health and eco gical risks, if any. Data collected in an investigation of each 
of the media are evaluated in the context f a conceptual model used to identify potentially important 
uncertainties - specifically to focus su equent data collection methodology to reduce those 
uncertainties and to further support correc ·ve action decisions. The intent of the approach is to 
effectively identify the nature and extent o Chemicals of Potential Concern (COPCs) and their 
subsequent fate and transport. The data will e used to support qualititative assessments of human 
health and ecological risk, if any, and anticipated otential impacts of released materials migration. 

If Q_estigations are required at the Facility to support the corrective action process, they will be 
ap~ NMED and will be based o the investigation approach contained in the RIWP for the 
MDAs. Commensurate with the strategy f proactive and consistent interactions with NMED, the 
MDA~k plan component will be develope "ointly by both the Facility and NMED. 

The A ortion of the RIWP will escribe a general approach to assessments and characterizations, 
apply owledge gained from any evious experience at an MDA at the Facility as justification for 
assessments and characterizations of otH r potential MDAs at the Facility. 

The basic concept of using s ilarities between sites to streamline response planning and 
implementation, if nece;sary, is con ·ned in EPA's Presumptive Remedy Policy (EPA 1993). The FM's 
decision methodology for MDA im lementation will incorporate a common strategy known as the 
"plug-in" approach that has been utili ed by RCRA-regulated facilities elsewhere. This means that the 
Facility will insert an MDA impleme tation approach that will readily integrate into the corrective 
action process and expedite its completi without the requirement of prior approvals. 

If during implementation of the , deviations from the RIWP are necessary for characterizing 
remedial objectives, a revised RI will be prepared and submitted to NMED. The RIWP will be 
approved by NMED prior to develo ·ng the RIWP report or commencing development of the RA WP. 
However, the PM may elect to procee with the developing the Remedial Investigation Report prior to 
NMED approval of the RIWP uncle an accelerated approach or if the scope of work remains 
unchanged (reference the section below). 

4.1.4.3 Remediallnvestigation 

The PM will document the results of WP implementation (site assessment and characterization) in a 
subsequent Remedial Investigation Rep rt (RIP). The reports will either propose a remedial action 
recommendations (for example, NF A), a: ditional site characterization, interim or final remedies, or, 
provide adequate data that identifies the n ture of the released materials, extent of migration, fate, and 
transport from the source to support recom endations or decisions that will be included in the report. 
The RIP is the initial investigation report an a subsequent RA WP and Remedial Action Report will 
follow as described below. 

The PM will oversee characterization of there ·onal groundwater system through the development and 
implementation of a hydrogeologic evaluatio that will be part of the RIWP (See Section 1.2.1.5, 
Groundwater Investigation Focus Area). Th purpose of the hydrogeologic evaluation will be to 
characterize the groundwater system that underli s the site, the Facility, and the region. The evaluation 
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will include the results of field mo itoring efforts. The collected data, modeling results, technical 
analysis, and interpretation will be r orted to NMED as required. This information will also be 
integrated into the site's corrective actio process. 

If groundwater impacts are detected, th point of origination, extent, and potential effects of the 
released materials will be investigated by th PM. If the level of contamination is determined to exceed 
groundwater MCLs, subsequent corrective a ions will be developed in consultation with NMED. 

4.1.4.4 Remedial Action Work Plan 

After the RIR has been accepted by MED, the RA WP will describe how the PM proposes to evaluate 
alternative remedial actions. The a ternative remedial approaches will be evaluated according to 
threshold and balancing criteria (See ction 4.2 below), and a preferred remedial approach will be 
recommended based on the evaluation r ults. The preferred remedial approach will be described in the 
site investigation report. Proposed remedt approaches must accomplish several objectives: 

• Provide protection of human hea th and the environment 
• Cleanup action levels are achieved s proposed in the remedial action work plan 
• Control the release sources in order reduce or eliminate further releases as much as possible 

• Compliance with applicable state and eral standards for hazardous waste management 

The remedial approaches that me~t r exceed the previously described threshold criteria are then 
evaluated agai ... 1.st a set of balancing cri ria to identify the optimal remedial approach that off<trs the 
stronge~:t combination of benefits. The 1 e balancing criteria are as follows: 

• Reliability nd effectiveness over the long-term 
• Reduction i toxicity, transport, or waste volume 
• Short-term e 
• Implementabili 

• Cost benefit 

After NMED's approval of the above steps d upon NMED's request, the PM will prepare a RA WP. 
The RA WP will include a detailed constructio plan for implementing the preferred remedial approach. 
The technical details may have already been pr vided in the RIR. The RA WP will contain the criteria 
that will be used to demonstrate effective impl entation of the RA WP. The RAR must contain a 
statement certifying that remedial action was imp men ted in conformance with the approved RA WP 
and that the corrective action satisfies the NF A criteria below in Section 4.1.4.6. 

The PM may propose an Accelerate Corrective Action (ACA) in the RA WP for a site where the 
released materials are well defined, a hig y focused remedial approach has been developed, and there is 
a direct method for implementing the app oach. If this is the case, the RA WP containing the proposed 
ACA will be submitted to NMED for app oval. Completed ACAs will be documented in final RARs. 
NMED will review any supplemental fact sn ets, if any, prepared by the PM that describe the proposed 
ACAs and may request additional informafon during a visit to the Facility or public meeting to 
determine if the site qualifies for ACA and w ether the site requires more comprehensive regulatory 
oversight. An ACA will be considered a final r medial action when the ACA is documented to meet 
the NF A criteria listed below in Section 4.1.4.6. 

A site at the Facility that is investigated by the~ may be composed of a single PRS, a consolidated 
PRS, or a collection of single/ consolidated PRSs. ~ch PRS or consolidated PRSs will be proposed for 
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NF A when the PM documents that the site meets one or more of the following criteria: 

1. The site was characterized or previ sly remediated under state and/ or federal regulations, and the 
available data indicate that the releas d materials pose a reasonable level of risk in terms of current 
and foreseeable future land uses. 

2. The site has been investigated, but re ased material levels are not significant or have already 
attenuated. 

4.1.4.5 Financial Assurance 

The Facility will provide evidence of a fin ncial assurance instrument that will specifically apply to the 
selected remedial action as identified in t RAR described below. A Financial Assurance Report 
containing evidence of the financial assuran e instrument will be provided upon completion of the 
RCRA permit modification that incorporates t e approved remedial action. The report will include the 
cost considerations contained in Attachment T, ost Estimate, of the permit. 

4.1.4.6 RemediaiAction ~ C~<1 ~~~ ~ ~}~?~ 
The results of the implemented WP will be documented as referenced in Attachmfnt T of the 
Facility RCRA permit. Quality o the document will be considered by NMED who will determine A 
whether the report meets the requir ents of Attachment T. ~\!:><..!() (5.Q... ~+T ~e~'t ' 

4.1.4. 7 ·Progress Reports 

As part of the corr ctive action process, progress reports will be submitted to NMED and will contain 
several required ele ents including: 

• Work completed d a statement of whether the project schedule was met 
• Project issues iden · fied and how the issues were resolved 
• Summary of accom · shments 
• Laboratory reports a d site data. 
• Contractor progress r orts 

4.1.5 Permit Modificatio 

Re-prioritization or elimination corrective action sites for which remedial actions have been 
completed as well as the identifica ·on of new sites will be memorialized in the Facility's RCRA Permit. 
The permit will be modified acco ing to the reopening provisions contained in the permit (NMAC 
20.4.1.900 (incorporating 40 CFR 2 0.30 (1) and (3))). The modification process will require a formal 
public comment and permit finaliza "on period before an official notice of the permit modification is 
issued by NMED. 

A determination of NF A will not precl e NMED from requiring long-term or periodic monitoring of 
environmental media and/ or further inv stigations, evaluations, or remedial action at a later date. This 
will be managed under special conditions s ated in the Facility's RCRA Permit. 

4.2 ASSESSMENT STRATEGY 

The information presented below discusses the type of 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 on EPA's guidance for risk-based decision-making (EPA 1989, 1997, 1998, NMED 

"7 
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1998). 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 4.1. 
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 
elements contained in the Facility's RCRA permit (Attachment R, Corrective Action Data Collection 
Quality Assurance Plan). These collective elements include the fo:._llowi?g: 

'-+~c..u .. \ ~ ~0 l (F:. \{..A.U ~l.t}..)(_ 
RCRA Permit elements 

• Description of data uses and the level of precision and accuracy that will be required 
• Description of methods and procedures that will be used to evaluate the required precision, 

accuracy, and data completeness 
• Schedule and information that will be provided in quality assurance reports 

The corrective action approach contained in Figure 4.1 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 4.1 will be implemented for verifying material release and if subsequent 
corrective action will required as referenced in the figure. 

\1 
SubpartS elements 

• Corrective action act1v1t1es will be results oriented. In the end, all completed act1v1t1es in the 
corrective action process must support a demonstration of NF A, signifY!_ng that the site will not 
po::;e unacceptable future risks. ""? 7 ~~ '\.. ~~'i:o~-D -:' . . 

• Corrective action activities will be conducted in a phased approach. A d ~monstration that NF A 
has been achieved will be attempted at various stages within the corrective action process. 

• Corrective action decisions will be based on the degree of.risk. At a site where a material release is 
known to have taken place, the site will be char~terized and remediated (on priority-based system) 
according to applicable state or federal regulations to the degree an acceptable level of risk is 
achieved in the context of planned current and projected future land us~s. ) 

~ L._.)(c:o,.(JC- j 
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The PM may make remedial decisions based on estimated ecologjrfru ~~:~~dition to human health
based risks. While human-health risk may be evaluated ovef"a relativelY smaller area, the assessment of 
ecological risk may cover a broader area. Remedial decisions that are protective of surface and ground 
water resources will include characterization of the migration of the released materials within the 
regional watershed. If multiple corrective action sites are involved, the sites may be combined, if 
appropriate, to support a risk-based corrective action decision-making process. Sites may also be 
combined based on size, proximity to each other, similarity of released materials, common transport 
pathways, and remedial program-based considerations. 

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 PRSs within the regional watershed and to characterize the 
level of contamination associated with the PRSs. 

4.2.1 Corrective Action Process Decisions 

Administrative and technical decisions will be required ~h hout the corrective action process as 
referenced in Figure 4.1. These decisions will be supporte yo arying degrees to ensure environmental 
protection of both the remedial site and the regional waters ea. 

4.2.1. 1 Detennination of Su 

During normal operations of the cility, information may be identified by operations personnel that 
suggests a material release may hav occurred or is suspected to have occurred. This information may 
consist of visual observations, analys of environmental data, or :>.nalysis of process data. 

4.2.1.2 Detennination of Existing Site 

The PM will consider whether the site is an existing site that is undergoing corrective action. If this is 
the case, then NF A will be proposed. 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, NF A (Section 4.1.4.3) 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 ver ted but the quantity and extent of migration did not impact any 
environmental receptors. A site w ere a release has occurred will be proposed for NF A only if it 
can be documented that the releas was di minimus and was investigated and/ or remediated in 
accordance with the applicable state a /or federal requirements. 

If the site does not meet the criteria above, a site conceptual remedial model and subsequent corrective 
action work plan will be developed. 

4.2.1.3 Site Conceptual Model Development 

Corrective actions will be based on a site conceptual model developed by the PM. The conceptual 
model will be a detailed representation of site conditions and indicate what is known about released 
material sources, release quantities, release mechanisms, released material fate and transport, 
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environmental exposure pathways, and potential receptors. A conceptual model will incorporate 
technical data available at the time and will further evolve as more information becomes available. 
Such a conceptual model will be used to test ideas, to act as a resource for risk-based decision-making, 
and to aid in the identification and design of potential remedial alternatives. Thus, the conceptual 
model will be refined, as required, as new information is identified or until the model supports a 
conclusion of acceptable risk. 

The corrective action process will follow a prescribed approach as follows for developing and revising a 
site conceptual model to ensure that conceptual models are consistent for a site or sites within a 
common environmental system (e.g., groundwater basin or watershed). The corrective action approach 
for developing a conceptual model will be based on technical guidance from the EPA Region 6 Risk 
Management Strategy (EPA, 1998). 

To develop conceptual models at Triassic Park sites, the corrective action process will use the following 
tools: 

• Land-use, physical, ecological, and release profiles as referenced in EPA's risk management strategy 
• Mathematical analysis 

In developing conceptual models, the corrective action process will incorporate several informational 
sources including: 

• PRS and MDA data 
• Goundwater and surface water data 
• Geologic data 
• Environmental data 
• Other non-corrective action related data that may apply 

(a) Land-Use and Physical Proftles 

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 profile 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 potential sources of environmental contamination. Physical 
profile features include topography, meteorology, amount of vegetation cover, hydrology, geology, and 
environmental chemistry. 

(b) Release Proftle 

A released 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 
information about residual contamination at a site, contingent on the persistence, mobility, and relative 
toxicity of released materials present, and the physical profiles of the system. 

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

4.2.1.4 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 chemicals of potential concern 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 are compared with the 
background concentrations 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. One-time only background samples will be collected soils at each SWMU and regulated unit 
location. 0 " . , '"'" .. 1)1=1 ~""-.~@ ~~~J2.~ r:;..kc.w::.c...rov ,.., .... ~,_.,.........,..,U -~ 

(b) Organic Materials 

The determination of an organic chemical release at a site will be based on w the organic 
chemical is detectable in a particular sample matrix using a specified analytical m od. The analytical 
laboratory that will perform analysi~ of the samples will report the organic che ·cals that were detected 
in each sample, and the corrective action project manager's data validatio process will verify each 
reported value. Organic chemicals that are detected in one or more samples will be identified as 
COPCs. If site-specific data indicates 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 identified in the RIWP and will determine if the COPC is 
naturally occurring or its possible presence is attributable to a laboratory quality control issue. 

4.2.1.5 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 demonstrating a decreasing trend in released material concentrations. 
Where natural processes (biological or physical) such as released material degradation act to control 
risks associated with 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 a contaminant level is within acceptable levels. He will also identify the need 
for risk-based corrective actions and whether to evaluate potential remedial solutions. After the extent 
of contamination is bounded sufficiently to ensure that potential risks can be assessed, the need for 
further remedial action will be determined as discussed in the following section. Environmental 
sampling will be limited to the samples required for~tablishing a released material bound~. Samples 
furthest from the site that exhibit background conditions will serve as the limit of sampling. 
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4.2.1.6 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 using a 
standard risk assessment ro ram. As shown in Figure 4.1, this will be completed before selection of a 
feasi le corrective action app ach is made. 

(a) Risk Screening 

Released chemicals th are identified as COPCs within the release decision-making process are 
evaluated by human he th and ecological screening assessments. In a human health screening 
assessment, potential risk o human health will be estimated by calculating excess incremental cancer 
risk, annual dose rates of he released materials, and/ or hazard quotients/hazard indices (HO /HI). 
During this process, maxim m COPC concentrations (or 95% upper confidence limit (UCL)) will be 
compared with human healt screening levels. Water quality standards and MCLs will be used for 
comparing maximum COPC c ncentrations or 95% UCLs in surface and/ or groundwater. 

Under an ecological screening assessment, the risk to ecological receptors will be estimated by 
calculating Health Quotients/Heath Indices (HQ/HI) and estimating doses that indicate whether there 
is a potential for toxic effects to lo al ecological receptors. 

Maximum COPC concentrations wi be compared with appropriate ecological screening levels or state 
and/ or federal water quality standar . If appropriate screening levels cannot be identified because of 
insufficient chemical toxicity informa n, the COPC will be further evaluated. Should the screening 
evaluation determine that maximum C C cuncentrations or 95% UCL values are below the screening 
level, further analyses of the COPC will n t be performed. 

(b) Risk Assessment 

If the risk-screening yields potentially signific nt COPC levels at a site, a more formal risk assessment 
of human health and/ or ecological impacts m be performed. The exposure estimates will be based 
on the distribution of contamination throughou the site and over time periods that are consistent with 
projected future land uses and released material ersistence. In general, the area of contamination that 
a receptor might be exposed to over a given per d should be consistent with the selected exposure 
situation. The 95% (UCL) value will be used fo the exposure point concentration in the areas or 
volumes where reasonable maximum exposure mi ht occur. In all cases, NMED will approve of 
statistical methods for calculating exposure-point c centrations before they are used in any risk 
assessment at the Facility. 

Human Health Risk Assessment 

The PM will follow a tiered approach to human health risk a essment that is consistent with EPA's 
guidance (EPA 1989, EPA 1996) and follows the NMED's ri -based decision framework (NMED 
1998). Risk assessment methodology for human health will folio EPA's risk assessment guidance for 
Superfund (EPA 1989). For potentially complex sites, other 'te-specific models may be used. 
Regardless, the approach to risk assessment will utilize human healtH scenarios presented in "Standard 
Human Health Risk Assessment Scenarios" (Mirenda and Soholt 199 . The parameters under these 
scenarios will be designed to be conservative and will represent a poin of departure (i.e., parameters 
can be modified to reflect site-specific conditions as appropriate) when he corrective action process 
conducts a risk assessment. An exposure scenario will serve as the b is for assessing a site for 
potential risk to human health and will define pathways by which recepto s are exposed. A human 
health exposure scenario will be determined based on the current and fu e land uses of the site. 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (970) 879- 260 



February 2003 Drtifi *Facility Corrective Action Work Plan # 4-15 

Standard land-use scenarios used by the PM will determine exposure to human receptors and will 
include 1) residential, 2) industrial, 3) recreational, and 4) resource users. 

Future land-use plans for the Facility will be used to determine which Facility areas fall into the 
designated land-use categories, both currentl and in the future. The PM will develop a set of exposure 
pathways that will appropriately describe h w adjoining landowners use adjacent lands. Baseline 
human health risk assessments may provide basis for a proposal of final corrective actions at sites 
where COPCs have been identified. If the tot 1 carcinogenic and non-carcinogenic risk thresholds for 
human receptors are not exceeded, risk to hu an health at the site will be considered within limits. 
These limits will be defined in the range of 10-4 t 10-6 excess cancers per lifetime and an HQ/HI of 1, 
respectively. The range will apply to separat ly to the carcinogenic and non-carcinogenic risk 
thresholds. 

Health risk-based determinations for environmenta media cleanup levels will be consistent with the 
RCRA corrective action process described in Sub rt S (40 CFR Parts 264, 265, 270, and 271, 
"Corrective Action for Solid Waste Management Unt s (SWMUs) at Hazardous Waste Management 
Facilities," Federal Register, Vol. 55, pp. 30798-30864). man health risk-based determinations will be 
based on EPA's risk assessment guidance, which states th t "cleanup standards for carcinogens shall be 
established at levels which represent an excess upper-bou d lifetime individual risk between 1 x 10 -4 

and 1 x 10-6 (EPA 1991, 40 CFR 300, "National Oil and Ha: ardous Substances Pollution Contingency 
Plan, Final Rule, Federal Register, Vol. 55, No. 46). Cleanup le els for non-carcinogenic chemicals allow 
daily exposure without significant risk of adverse effects during the exposure period. 

The Facility will not be in the position to develop risk- sed environmental media cleanup 
concentrations for ecological receptors until which time as a co ective action process warrants this 
act1v1ty. However, ecological i:isk~based determinations, when rformed, will be consistent with 
EPA's risk assessment guidance (EPA 1997). Development of app opriate ecological cleanup values 
will involve investigations of technical literature, experimental resour es, and other NMED-approved 
resources, including available EPA guidance documents. The proce will involve participation of 
NMED in the choice of parameters, receptors, and equations for calcul ·ng media cleanup levels that 
are protective of ecological resources. It may also be necessary to con uct further risk assessment 
investigations at the site to develop cleanup levels. The implementation o remedial activities at a site 
may have ecological impacts that exceed the impacts of leaving residual c ntamination in place. To 
minimize remedial impacts, it may be necessary to reduce the level of remed tion and/ or leave some 
released materials in place despite not meeting ecological cleanup levels. S ch action requires the 
approval of the administrative authority. 

Ecological Risk Assessment 

The PM will utilize a tiered approach to ecolo ·cal risk assessment based on EPA guidance (EPA 1996 
and 1997). The process progresses from a rel ively simple screening assessment to more complex 
assessments of individual sites. The tiered app ach uses various tools for assessing whether the 
potential exists for adverse ecological impacts at t site. This will involve problem formulation, data 
evaluation, sampling and analysis, screening assess ents, field surveys, environmental data, toxicity 
testing, biotic sampling, and computer modeling. e use of each of these tools will provide data 
regarding potential impacts to receptors and will enhan understanding of the ecology of the site. As a 
result, the uncertainty associated with the risk assessme t will be reduced, providing the PM with a 
range of information to support the decision-making proc s. To assist in process implementation, the 
PM will have developed assessment endpoints and will have eveloped screening methods for assessing 
potential ecological risk. An endpoint approach will be dev oped in collaboration with NMED and 
will act as a framework for selecting a representative subset of potential ecological receptors and 
adverse effects for ecological risk assessment (Kelly et al. 1999). cological screening methods will be 
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developed in conjunction with NMED d as described in "Screening Level Ecological Risk 
Assessment Methods" (Environmental Restor tion Project 1999). 

Baseline ecological risk assessments may provide basis for proposal of final corrective actions at a site 
where COPCs have been identified. If the total ris thresholds for ecological receptors at a site are not 
exceeded and the evidence points to no potential for adverse effects, ecological risk at the site will be 
considered acceptable. 

(c) Uncertainty Analysis 

The corrective action risk assessment process will include an uncertaint analysis that addresses 
uncertainties in human health and ecological screenin or risk assessmen . As a result, the level of 
confidence in numenca ns estimates will be determined for a site on this basis. The quantitative 
estimates of potential human health and ecological risks are conditional estimates that involve 
significant uncertainty due to numerous assumptions about exposure and toxicity. To place risk 
estimates in proper perspective, it will be essential to specify the uncertainties that are inherent in a 
human health and ecological screening or risk assessment. Uncertainty analysis also will be used to 
identify areas where a moderate amount of additional data may improve the basis for the selection of a 
remedial alternative. Several sources of uncertainties will be evaluated for their combined impact on 
potential human health and ecological risks. These include, but are not limited to, specific uncertainties 
related to: 

• Data quality 

• Initial selection of chemicals used to estimate exposures and risk on the basis of sampling dara and 
toxicity information 

• Toxicity values for each chemical used to estimate risk 
• Bio-availability of the released materials 
• Exposure assessment for individual chemicals and individual exposures 
• Exposure to two or more chemicals 
• Multiple-pathway exposure 
• Receptor usage factors 
• Individual and population variability 
• Released material metabolism 

The uncertainty analysis will be performed by qualitatively and quantitatively evaluating each of the 
uncertainty areas listed above. The methodology for performing the uncertainty analysis will be based 
on EPA's Draft Risk Management Strategy (EPA 1998). 

(d) Computer Modeling for Risk valuation 

The Facility will use computer models, as appropriate, to assist in understanding complex processes 
that are difficult to measure, such as un turated groundwater flow and released material transport in 
porous, fractured, homogeneous media, r surface water flow and released material transport in 
complex geology. Computer models will lso be used to predict the future nature and extent of 
contamination at corrective action sites that e necessary to support a risk assessment. Models allow 
the simulation of processes that, over time, ay mobilize currently inaccessible contamination to 
accessible media. Models could also be used support field data collection activities to assist in 
understanding released material fate and transport at a site. Generally, fate and transport modeling is 
used at complex sites, including aggregates and watersheds. 
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The corrective action process will develop models to simulate released material fate and transport via 
surface water and groundwater. Standard framework models will be developed for processes such as: 

• Groundwater flow and solute transport under the site 
• Surface-water sediment transport of absorbed released materials 
• Surface-water solute transport 
• Saturated flow and transport of released materials from multiple sources in the regional aquifer 

(and perched zones if any) 

A computer model for simulating atmospheric transport of airborne particulate contamination will be 
developed for large-scale assessment of multiple-released material sources. The atmospheric transport 
model will be based on standard EPA-approved methods, if they are shown to be applicable in 
complex geology. 

4.2.1. 7 Selection of Preferred Corrective Action 

When the ass ssment of a corrective action site results in the determination that further action is 
needed to redu e or eliminate risk posed by the site, the need for both interim and final remedies will 
be considered. I terim actions are implemented to reduce actual or potential risk associated with the 
site during the pe "od that long-term final remedies are being evaluated. 

The preferred reme 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 
A CA. 

(a) Interim/Permanen 

Interim actions will addres near-term activities to control risks 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 significant risk reduction, prevention of further 

contamination, and/ or long- rm cost savings. 

• The proposed action will not im act the expected final remedial approach. 

• The interim action selected does n t adversely impact the ecosystem, natural resources, work place 

safety, or public health. 

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

Permanent remedies will address long-term ac ·vities to control risks. The site will be considered for 
permanent remediation if the following conditio apply: 

• Feasible options will exist over the long-ter 

additional contamination, and/or long-term cost 

incremental risk reduction, prevention of 

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

public health. 
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• Adequate waste-treat ent, storage, or disposal capacity is available if waste materials will be 
generated as part of the ermanent remedy. 

(b) Accelerated Corrective 

ACAs are a type of remedy at could be identified and implemented without full-scale remedial 
investigations. ACAs could in lude voluntary cleanup programs to approved media cleanup levels, 
treatment of released materials or contaminated media, or natural attenuation. An ACA will be 
proposed and implemented if the ncertainty analysis above concludes a low level of uncertainty. 

(c) Remedial Approaches 

Released Material Treatment 

The Facility may use contaminant ent as a component of corrective action when treatment 
results in reducing the toxicity, mobility, a d/ or volume of a contaminated material. Treatment may be 
conducted in situ without removing release materials or contaminated environmental media, or it may 
involve the removal of the contaminated dia. Treatment will be considered for a corrective action 
site when, in addition to the EPA thres ld and balancing criteria (evaluation criteria), several 
guidelines are met, including 1) appropriat and applicable treatment technology is available, 2) 
treatment technology is cost effective, and 3) en ironmental impacts of the treatment are within limits. 

Presumptive Remedies 

Presumptive remedies are remedial approaches that use proven corrective actions for streamlining 
corrective actions for common categories of sites. Pres mptive remedies ensure uniformity in remedial 
implementation and reduce the cost and time required o 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 acility. The concept of using similarities 
between other TSD facilities to streamline corrective actio s at the Facility is described in EPA's 
presumptive remedy policy (EPA 1993) and acts as the basis or implementing generic approaches to 
site remediation. 

The Facility will propose to follow the EPA presumptive/plug- remedy approach to completing 
corrective actions for MDAs as described in the remedial investigatio work plan. 

Monitored Natural Attenuation 

EPA's RCRA Corrective Action Program does acknowledge, under speci circumstances, that natural 
attenuation can be an acceptable component of remedial actions, and sta s that natural attenuation 
remedies will not to be considered "no action" remedies. The EPA's OS R office defines natural 
attenuation as "naturally occurring attenuation processes in soil and groundwa r environments that act 
without human intervention to reduce the mass, toxicity, mobility, volum or concentration of 
contaminants" (EPA 1997). The naturally occurring processes that are known to e geochemically and 
biologically active in the geologic unit underlying future corrective action site at he Facility include 
biodegradation, dispersion, dilution, adsorption, volatilization, and chemical or biol ·cal stabilization 
of released materials. The Facility will consider monitoring of natural attenuation as 
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corrective action when there is clear evidence that the attenuation process exists, risk-sensitive 
receptors are not affected, alternative emedies pose yet higher risk, and the behavior of the released 
material plume is well understood. 

Prior to using natural attenuation as a com nent of corrective action, the corrective action process will 
use field and analytical data to demonstra that natural attenuation processes, in fact, exist. This 
demonstration will include evidence of conce ration reductions along the released material's migration 
pathway. The demonstration must also verify e decrease of released material mass by chemical and 
geochemical data and biological decomposition d a. 

The responsibility for monitoring to ensure effective atural attenuation will be undertaken by the PM 
and will be contingent on the expected monitoring pen d. 

4.2.1.8 Verification of Remedial Goals 

Environmental media cleanup levels must protect human health and the environment as well as meet 
state and federal regulations. Corrective action cleanup levels are based on site-specific background 
concentrations and conditions at the Facility, state and federal environmental standards, and risk-based 
concentrations derived from approved risk assessment methodologies. The procedure for verifying 
whether remedial goals have been will include 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 RA WP. 

Site-specific conditions may result in a deter ·nation that concentrations of some released materials 
must be lowered below estimated cleanup thresh ds to protect sensitive enviwnmental receptors. Final 
cleanup thresholds that are higher than derived isk-based concentrations may be allowed by the 
NMED if the risk-based concentrations are below cility- or site-specific background concentrations 
or state and federal standards. Concentrations of r leased materials in groundwater underlying the 
Facility in excess of state standards may be permitted i variance (or alternate concentration limit) has 
been approved under the New Mexico Water Quality Co trol Commission regulations (Title 209, New 
Mexico Administrative Code). 

4.2.1.9 Site Proposed for NFA 

Following implementation of the remedy "nterim, permanent or where either is implemented as an 
ACA), if the PM can demonstrate that no u acceptable human health or ecological risk is associated 
with a corrective action site, NF A will be p posed for the site. Proposals will be based on the 
demonstration that the risk at a site is below vels that are acceptable to NMED. A site will be 
proposed for NF A with no remediation required i risk screening and/ or risk assessment indicate that 
released material concentrations are below risk-base threshold concentrations established by the PM 
in conjunction with NMED, or the specific risk ass ssment demonstrates that the site poses only 
acceptable risk. 

If a site-specific risk assessment demonstrates that the sit poses unacceptable risks, additional risk 
assessments are performed to evaluate alternative corrective easures. Alternative corrective measures 
could include released material removal, released material stabi · ation, engineered barriers, site-access 
controls, monitored natural attenuation, long-term surveillance d monitoring, or combinations of 
these approaches. 
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4.2.2 Data Collection and Evaluation Approach 

Throughout the corrective action process, data collection is required to support remedial action 
decisions. Data collection will be undertaken to provide data for a number of reasons. The data may 
be used to revise the original site conceptual model and further define the migration of the released 
materials. Data collection will also be required to characterize the chemical and physical aspects of the 
environmental fate and transport of the released materials and ll' ttl 11tial 1 i:sks. At the end of tEl~ 
~rive actwn process, @ta collection be needed for verifying that remedial obJectives 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. 

A Sampling and Analysis Plan (SAP) will be developed as part of the RIWP and available site 
characterization information will be reviewed to identify COPCs and transport pathways at a site. 
Bcslogieal seoping assessntents wiH identify potentia:!: ecological receptors and habitats. Data needs 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 characterization results 
of individual PRSs, site investigations, and long-term monitoring plans. To ensure that the data 
collected for each decision is appropriate and provides adequate information for decision-making, the 
PM will follow the DQO process defined by EPA (EPA 1994). 

4.2.2.1 DQO Process 

The DQO process helps to form a systematic pl:<Jnning approach for developing data-collection 
activities that are specifically keyed to the corrective acti•Jn decisions required for a site. DQO 
development will be correlated to the development of the site conceptual model. DQOs, in 
conjunction with the conceptual model, will enable the corrective action project manager to determine 
the corrective action decisions required for a site. The data required to make such decisions will help to 
quantify whether data set uncertainties are within acceptable limits and that the consequences of errors 
in each decision are considered manageable. 

This process will give strong and defensible documentation of each data-collection activity undertaken 
and consists of the seven following steps. Each step in this process is discussed in the context of 
corrective action implementation. 

(a) Problem Identification 

The issue of determining whether contamination is present at the site and whether released materials 
pose unacceptable risk to the environmental receptors at the site must be addressed under the 
corrective action. If risks are determined to be unacceptable, corrective measures should be 
implemented for reducing the risk to acceptable levels. 

(b) Decision Identification 

The PM will encounter regular decision-making steps during the corrective action process. He will be 
required to identify when such milestones are reached under the corrective action approach outlined in 
Figure 4.1. 
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(c) Inputs to Decisions 

Given a conceptual model, a focused list of variables that could affect a decision will be identified. In 
this case, the variables may include land-use aspects such as structures or archeological objects located 
on or near the site, ecological aspects such as vegetation or the presence of threatened and endangered 
species, physical aspects such as topography, hydrology, and geology, and information about the nature 
and extent of COPCs. 

The land-use, physical, ecological, and release profiles (Section 4.2.1.3) compiled for the conceptual 
model will be intended to provide the available information to support corrective action decisions. The 
conceptual model's site-specific interaction matrix will help to identify data that has not yet been 
obtained but will be necessary for making decisions. 

(d) Decision Boundary Definitions 

Prior to making a corrective action decision, the critical aspects that form the decision will be defined. 
These constraints will need to recognize the inventory, persistence, and mobility of the released 
materials under consideration and the natural boundaries of the potentially impacted ecosystem. 

A site with long-lived and mobile released materials will generally have larger spatial and temporal] 
boundaries than a site with a small amount of short-lived, immobile released materials. If more than 
one site is involved, spatial and temporal boundaries will be integrated and consistent with each other. 

7. 
Decision boundaries will be defined by considering the physical, ecological, and release profiles for a 
site. The physical profile will describe the feature~ of a site that will affect released material mobility, 
particularly via surface and ground water systems. The ecological profile will describe the potential 
biological receptors at a site. The release profile will describe the released materials that are present in 
specific media and their spatial distributions. Evaluated together, the physical and release profiles will 
characterize potential mobility of the released materials and the transport of the released materials as a 
function of time and location. The ecological and release profiles will assist in identifying potentially 
sensitive receptors and relevant pathways, using species-specific toxicity information. This information 
will be used to determine the length, width, and depth (and height for airborne contaminants) of the 
site for which a decision is being made and the time frame within which the decision applies. 

(e) Decision Rules 
~tL-c:,? 

"to ~ Ci§(t:>:J.& . 
~.......:> ....'.-~ 

Decision rules will be designed to estab · the criteria for choosing between various courses of action. 
For example, if average contaminant concentration~ within a site boundary are detected at levels 
exceeding background concentrations, the risks must be evaluated; otherwise, the site will be 
recommended for NFA under the NFA criteria. This decision rule incorporates the "metrk" used for 
the decision (average contaminant concentrations, the scale of the decision (site boundaries), the - . 
action-triggering threshold (background concentrations and detection limits), and the alternative actions 
(recommend for NF A or evaluate risk). The metric, scale, action-triggering threshold, and alternative 
actions for making decisions about measured released material concentrations are relatively 
straightforward and objective. 

A fundamental element of the decision rule will be the action threshold, which will be used to decide 
between two alternative actions. Examples of risk-based action thresholds used by the PM will be the 
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10-6 incremental cancer risk (the risk of one additional fatal cancer in a population of one million), and 
an HI of 1. Once the action threshold is identified, the metric (measurement) will be used to assess 
whether the action threshold is exceeded as defined. All metrics have associated uncertainties, especially 
metrics such as incremental cancer risk that are calculated using mathematical models that have many 
variables and parameters. The uncertainty in the metric must be recognized and accepted by the PM so 
that it can be incorporated effectively into the decision rule. The recognition, acceptance, and 
management of uncertainty are critical to the development of a successful decision rule. 

(f) Decision Errors 

For Facility decision-makers, NMED, and affected stakeholders to feel confident that the decisions 
being made are correct, guantitative uncertainty limits will be set up for the probability of error in the 
outcome of the decision. Uncertainty will be evaluated by considering the consequences of an 
incorrect conclusion. For calculations that fall well below and well above an action threshold, the 
uncertainty in the calculation should not change the decision. However, for calculations that fall near 
the action threshold, the uncertainty may change the decision. Potential uncertainty consequences 
include risk to human health and the ecology, wasted resources, and social and political consequences. 

Uncertainties can be more significant, and often more difficult, to manage when a metric value 
approaches an action threshold value. This is particularly important when it is concluded that NF A or 
corrective action is the next step. ~ s 

l}-3\J\Q~.t l? ~~ 

(g) Data Collection - Development and Optimization Design \J \Z>~~s.~ ~- z. -z.. 
'\ c:;,.e.(. 

The PM will use the information from the site conceptual model in conjunction with the DQO p cess 
to select an appropriate sampling strategy for a site as part of the remedial investigation work R n. Like 
the conceptual model, DQOs will evolve as more information about a site becomes av · . The data 
collection activities identified in the DQO planning process will be documented in t SAP e SAP 
will be site-specific and will include a clear statement of decisions being addressed B e data to be 
collected and applicable decision inputs, bounds, and decision rules. Quantitative limits of acceptable 
decision errors and the consequences of incorrect decisions will be described. Quality objectives f9r 
the data or the investi ation objectives and re uired · r 
measurements of each matrix samp e will be included. 

4.2.2.2 Data Quality Assessment 

After data collection is completed, corrective action data will be compared against DQO specifications 
to determine if the data meets the expectations 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 this decision and assumptions made for the conceptual model are valid and 
appropriate to the site. If the newly collected data are not sufficient to make the decision, more data 
collection will be conducted. 

4.3 FIELD SAMPLING 

To implement the RCRA corrective action process, the PM will undertake several sampling efforts, 
including data collection efforts related to investigations described in the remedial investigation work 
plans and any supplemental sampling and analysis for which a need is identified. He will also undertake 
defining the extent of contamination at a site or of an area requiring remediation before and during a 
corrective action. Efforts will be made to conduct verification sampling for demonstrating that a 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (910) 879-6260 



Febmary 2003 Drqft *Facility Corrective Action Work Plan # 4-23 

corrective action is effective as an interim or a final remedial action. All sampling will be conducted 
based on the SOP for sample collection contained in Appendix G. The SOP includes specifics for 
both data collection (Section 4.3.1.1) and sampling procedures (Section 4.3.2.1). 

4.3.1 Objectives 

Sampling and analysis options will be considered and, if appropriate, incorporated i o the RIWP and 
RA WP. Sampling and analysis options which are the most cost-effective and ar expected to meet 
RIWP and RA WP specifications will be selected. Selecting a particular sam lin esi will define the 
type and number of samples required. Specific ~piing locations and/ or frequency of sample 
collection. will be selected along with sample acquisition method_J, measurement 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 
expected use of the data and foreseeable consequences of errors resulting from incorrectly interpreting 
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 }?cations 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 threshold levels 

Collecting samples re~Jresent.Jtive of ~he media of interest 

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

4.3.1.1 Data Collection 

The manner in which collected environmental data will be summarized and used in decision-making 
will also be detailed in both the RIWP and RA WP. When possible, quantitative limtts 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 made. If there is no basis for establishing quantitative criteria, sample 
analysis planning will specify investigation objectives qualitatively. 

/ ~ft\A.,...I.t I:>Q..c..\.?~~ c.h.~\A< 
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 exist at a PRS: 

• 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. 
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(a) Sample Location and Frequency 

Sample planning will contain the following sample location and frequency information: 

• Number, or frequency of collection, for each type of sample (e.g., grab, integrated) to be collected --. 

• 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 

• References to 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 IDs. This numbering system 
will ensure that all information re<}uired for identifying and tracking samples is readily accessible and 
unique to each sample. It will also provide a tracking capability that facilitates data retrieval. 

4.3.1.2 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, correlations to laboratory measurements will be 
verified statistically. 

4.3.2 Sampling Equipment and Procedures 

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

4.3.2.1 Sampling Procedures 

Sample collection methods will be selected and presented in the RIWP and RA WP 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-in. depth of 
entire site) 
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• 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 _ -1 . 

• Constraints on the sampling events that could affect the projected time or costs 

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 characterization, 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" 
(Enviro11mental 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.I.a ofNMED 1998. ~ ,_ \ 1:~~ ..-

1.._ }-) Q. (l~ "<1'-' .1> 

4.3.2.2 Field Quality Control Sampling 

In addition to the specification of type, frequency, and number of field samples and/ or measurements 
that will be made, the SAP documents the type and number of quality assurance (QA)/quality control 
(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 OA/QC 
samples include field blanks, field duplicates or composited samples, and equipment rinsates. 

4.3.2.3 Standard Operating Procedures for Sampling 
~ ~QC20 -\<> ~W-~-~ 

The SAP specific to the site and contained in the RIWP and RA WP will spell out the specific details of 
the conceptual requirements contained in this FCA WP. Several SOPs could 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 
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• 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 G presents the SOPs described herein. The SOP for operation and calibration of 
field equipment contained in Appendix G will be updated once the equipment has been purchased. 

4.3.2.4 Equipment Decontamination 

Non-disposable sampling equipment will be decontaminated following appropriate EPA guidance in 
SW-846 (EPA 1998). 

4.3.3 Sample Handling, Chain-of-Custody, and Sample Shipping 

In order to provide defensibility of corrective action sample data, chain-of-custody requirements will be 
implemented. Chain-of-Custody (CoC) records 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 US DOT regulations (49 CFR Parts 171-l73). 

Ail analytical services will be coordinated through the Facility's field laboratory. All samples submitted 
to the lab will be analyzed at internal or external laboratory approved by the PM. 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. 

If possible, analytical methods will be selected to ensure that background concentrations are detectable. 
The SW -846 methods (EPA 1998) or the EPA Contract Laboratory Program statement of work will be 
used for fixed laboratory analysis of organic and inorganic chemicals in soil samples unless other 
methods are justified. Surface water and groundwater samples will be analyzed using either EPA SW-
846 or the methods specified in 40 CFR 136, "Guidelines Establishing Test Procedures for the Analysis 
of Pollutants." 

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

Toxicity Characteristic Leaching Procedure (TCLP) will not be used in risk assessments because 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. While it is not intended to be used as a risk assessment 
screening tool, determining the nature, rate, and extent of contamination, or for confirmation sampling, 
the remedial action will utilize TCLP analysis for characterizing wastes generated during the remedial 
action and for determining disposal options. 
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4.3.3.1 Sample Labeling 

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 Attachment 
R of the Facility's RCRA permit 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 
• 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. 

4.3.3.2 Chain-of-Custody 

Sample custody is maintained by a (CoC) record. The custody record is 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. 
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• 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. 

4.3.3.3 Sample Shipping 

When samples are returned to the field office at the conclusion of sampling, they will typically 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. 

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. 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 

Initial all notebook entries. 

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 
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• 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 rJuring shipment and possibly contaminate 
samples. 
Discard any gel ice that shows signs of leakage. 
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. 
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(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 air bill copy to the retained copy of the CoC. 

• Give both papers to the field team leader (FTL), or designee, who will circulate or file them as 
needed. 

• The FTL 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. 

4.3.4 Data Verification and Validation 

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 RIWP and RA WP 
and will be developed by the EC and approved by the PM. Corrective action data validation 
procedures will be based on EPA national functional guidelines for organic (EPA 1994) and inorganic 
(EPA 1994) data review. Data qualifiers Oetter 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. 

4.4 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. 
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4.4.1 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. 

4.4.2 Temporary Facilities 

Temporary facilities that will be dedicated to the corrective action process include satellite accumulation 
areas and 90-day storage areas. These will be identified as part of the corrective action progress 
reporting requirement. Detailed descriptions of these temporary facilities are included in Section 7.3.2, 
General Waste Storage Requirements. 

4.4.3 Waste Disposal 

Waste disposal for corrective action activities that could be implemented at the Facility are addressed in 
Section 7.3.1, Waste Type Generated from Corrective Action Activities. 

4.4.4 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. 

4.5 REFERENCES FOR SECTION 4.0 
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5.0 RECORDS AND DOCUMENTS MANAGEMENT PLAN 

5.1 SECTION ORGANIZATION 

The purpose of the records and documents management plan is to support document 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 5.1 presents the 
organization, regulatory mandate, purpose, objectives, and terminology of the plan. Section 5.2 
discusses how documents and reports will be managed. Section 5.3 describes the facilities that will be 
used for housing all reports and documents associated with a corrective action. 

5.1.1 Regulatory Requirements 

The design, structure, and implementation of this plan 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 document control procedures that will be followed by the Facility if the corrective action process 
is triggered at the Facility. In Attachment R of the permit, the requirement of preparing a corrective 
action data management plan is expressly stated. The individual data records must include: 

• Di~tinct measurement or sample identification codes 
• Location of the laboratory analysis 
• Sample location 
• Type of analytical method 
• Environmental media analyzed 
• Sample identification code 
• Analytical results 

Adequate documentation of work performed under a corrective action process is of high importance. 
The Facility's documents will also contain public documents, reports, and correspondence that 
comprises the Facility's administrative record (AR). 

5.1.2 Records and Documents Management Objectives 

The plan provides the basic criteria that will enable effective implementation of the plan under the 
requirements of the permit. It is critical from a technical and compliance perspective that the plan 
addresses the following issues: 

• Provides criteria for compilation, management, retrieval, and storage of records related to any 
corrective action. 

• Contains provisions for administrative controls that will be required to support the corrective 
action process. 

• Contains provisions for resolving quality assurance problems related to document control. 

• Allows the public an opportunity to be involved in the data review and management process. 
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• Provides a mechanism for document control modifications throughout the operational life of the 
Facility. 

The plan presented below addresses project needs for all types of technical data, project records, 
photos, site reference literature, and other documents. All records will be collected, organized, 
electronically indexed, stored in at least two locations, and protected. The objectives are to: 

Create and maintain records so that they are readily available to Facility, public, and NMED 
users at all times. This goal applies to both manual and automated methods of handling 
records. 

Enhance the Facility's visibility with the local community and stakeholders by providing 
opportunities to review the Facility's performance. Such communications will be 
coordinated by the Facility's EC. Other outlets of information will be NMED, EPA, and 
other interested stakeholders who will have some vested interest in the operation of the 
Facility and in corrective action processes. 

As can be seen, it will be important to implement a records and documents management plan that is 
free of obstacles and administrative hurdles. This will be accomplished by effective management 
methods as described above in Section 1.0. 

The level of diligence and effort that will be put into the plan's implementation must be consistently 
high. The plan may be subject to regulatory audits and scrutiny as part of the regulatory process. 
Therefore, the plan will be kept fully auditable at any time and defensible. Certainly, the plan must 
integrate with records and documents management for the Facility under normal operations. In the 
event that instantaneous review of records and documents associated with both normal operations and 
corrective action are required, review of both types of records and documents will be available. 

The format in which corrective action records and documents will be made available off site to outside 
parties will be such that that the records and documents will be available in portable document format 
(pdf). 

5.1.3 Definition of "Records" 

The Facility recognizes the importance of effective terminology and its usage. Since there will be 
multiple users of information developed by the Facility and the PM, 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 be used for the purposes of 
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." 

For the purposes of corrective action at the Facility, "records" will refer to all technical information 
(hardcopy and electronic) and will be used throughout this FCA WP to encompass all Facility and site 
records related to the corrective action. 
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Several data types will be displayed in tabular format including raw analytical data, data sorted by 
significant features, data reduction for statistical analysis, and summary data. Data may also be sorted 
by sample location, environmental media, and chemical constituent. 

The data management system will be capable of graphically displaying data into charts and graphs, 3-
dimensional plots, and displays. Information presented using graphical displays will include sample 
locations, constituent concentrations at each location, constituent migration extent, and variations in 
constituent concentration as a function of time, depth, and point of origin. 

5.2 DESCRIPTION OF THE RECORDS AND DOCUMENTS MANAGEMENT PLAN 

The plan herein lays out a program for managing corrective action records given the objectives 
described earlier in Section 5.1.2. This will allow the PM to maintain a high quality system such that 
effective records access will be maintained. 

5.2.1 Records Control 

The records and documents management plan is based on a tiered approach that considers records 
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 GM who will assign varying levels 
of records control to Facility personnel. This means that one individual (EC) may be responsible for 
submittal of documents and reports and another person (DCO) will be responsible for distribution and 
filing of original copies. This tiered approach includes the following attributes: 

• Design and implementation of approved records procedures - the requirc.ments presented in this 
Section 5.0 will be achieved by the documented use of approved procedures by trained records 
staff. 

• Referable information base - corrective action project records will be a subset of an information 
base compilation that will be accessible to corrective action process participants (Facility personnel, 
NMED, and outside stakeholders) while providing records protection through strict change control 
protocol. 

5.2.2 Implementation 

Records Workflow 

Corrective action process participants will be transferring their records to the DCO. Corrective action 
records will be used to make remedial or administrative decisions or to document the completion of 
corrective action items. Transfer of documentation pertaining to remedial decisions, including 
technical data, will be completed. This documentation may appear in the form of RCRA corrective 
action progress reports or similar records documenting project decisions. 

The corrective action management team will review their respective documents to confirm whether 
each document (in addition to reports, includes other field notes and written materials) represents a 
record. This determination will be completed under the following program approach: 

• Corrective action records will be those records identified in SOPs, corrective action remedial 
plans, and any available administrative documents. 
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• Corrective action process records will be those identified at the discretion of corrective action 
process participants as essential to the process and required for the proper completion of the 
corrective action. 

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

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

• Create an electronic indexing system for the records. 

• Make compact disc copies of the records (any records in hardcopy only that are not suitable 
for transfer to CD will be kept at the Facility). 

• Enter the CD number in the corrective action records database. 

• Transfer the original record documents and a CD to the GM for long-term protection 

• Add the record to the records database. 

• Provide a listing of available records to NMED and the local county government. 

Use of Approved Procedures 

Corrective action records will be managed under document control procedures described herein. 
Personnel who may be involved in the processing of such records will have been documented as having 
received task training in the use of these procedures. 

Reliable and Referable Information Base 

All records transferred to the DCO will provide a base of information to which the corrective action 
team participants can refer. The records will include those records that document corrective action 
activities at the site and other records developed external of the corrective action that have been 
transmitted in accordance with the records management procedure. 

Administrative Record 

The Administrative Record (AR) will comprise the records that underlie the selection of a corrective 
action. The AR could potentially contain confidential and privileged information. Such information 
will be listed in the AR but will not be accessible to the public because it may include attorney work 
products, attorney-client privileged information, or other privileged information. These documents will 
be kept at the Facility, but will not be accessible to the public. 

5.3 DESCRIPTION OF RECORDS MANAGEMENT FACILITIES 

Records Retention Office 

A Records Retention Office managed by the DCO will be located at the main office of the Facility. 
The office will receive, process, and retrieve corrective action records. The office will retain working 
copies of records used for compiling information for corrective action sites. Original document 
transmittals and read-only CDs will be sent to the Facility owner (Gandy Marley Inc., Tatum, New 
Mexico) to comply with the corrective action plan requirements for records retention and protection. 
The records retention office will be the central location of the AR so that corrective action participants 
can locate site historical information that may influence cleanup decisions. As part of this role, a 
centralized records location will provide the ability to retrieve records based on varying parameters such 
as subject, author, technical areas, publication dates, corrective action sites, and structures. Corrective 
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action participants may request records at any time from the Document Control Officer. A checkout 
procedure will be maintained so that the whereabouts of the records can be tracked. This will involve 
checking out read-only CDs or hardcopy records. 

The DCO will work in concert with the corrective action team, legal counsel, and NMED to ensure 
timely public awareness and access to corrective action records. This will be accomplished by 
providing records for public inspection, upon public request, as instructed by the GM. This will also 
be achieved by providing a listing of available records to NMED and the local county government and 
fire departments. 

Section 8.0 of this FCA WP provides detailed information regarding public repositories where 
corrective action documentation will be located. As a minimum, it will be located in the towns of 
Tatum and Roswell. 

Infonnation Management Capability 

The PM will establish an information management capability within the records retention office to 
provide the hardware, IT systems, and expertise required for supporting the large amounts of spatial 
and tabular data collected as part of the corrective action process. The data and information will be 
available to project participants through networked workstations at the Facility. 

This Information Management Capability (IMC) will 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, surface water 
structures, roads, rivers, sample sites, monitoring wells, etc.) 

• Location of the GIS professional (consulting firm) who can develop site maps and perform 
customized three-dimensional analysis (e.g., displaying released material plume boundaries 
based on borehole results and monitoring well data) 

• A database management person (consulting firm) who will utilize a three-dimensional database 
and focus on specifying, constructing, and updating the database so that wide variety of data 
can be stored 

• 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 resources to access, maintain, and conduct data analysis 

• Maintenance of an automated backup 

Integrated Infonnation Management Capability 

The corrective action process will utilize a high-technology approach to records management 
incorporating the power and functionality of imaging technology and the use of PDF files. 
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Compact Disk Storage 

Read-only CD storage systems efficiently store enormous volumes of information. CD storage will be 
used at the records retention office 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 

While these systems are not directly compatible, the problem of file incompatibility will not be unique 
to the Facility or the corrective action process. Therefore, this records and documents management 
plan specifies using up-to-date system versions that adhere to future standards and protocols for 
exchanging information. 

Technological Innovations 

Improvements in computer hardware and software are rapidly developed and will require that attention 
be given to making sure that industry standards are being met. The manner in which a product meets 
regulatory requirements for records retentio'.1, accessibility, and legal defensibility will determine which 
products are used. Personnel who will operate and maintain the computer network at the Facility will 
keep abreast of industry trends and recommend hardware and software conversions, as necessary, to 
keep it a versatile and viable component of the corrective action process. Retention requirements for 
most records will extend beyond the useful life of hardware and software that will be used. Retention 
requirements will be met by converting records, as required, to archivable media as approved by 
NMED. The Facility will use an "indefinite" records retention period. All records will be retained 
throughout the life of the Facility and extending indefinitely beyond the completion of the 
decommissioning phase. 

5.4 REFERENCES FOR SECTION 5.0 

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

6.1 INTRODUCTION AND BACKGROUND 

6.1.1 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 Facility operations project-wide. 

Section 6 of this FCA WP references the HASP that will be developed as part of corrective actions, if 
any, at the Facility. The differences between this section and the planned HASP are that (1) some of the 
detail in the body of the HASP does not appear in this section, and (2) the HASP will contain several 
appendices. To meet new requirements and changing project needs, the HASP will be frequently 
updated. The FCA WP will be updated at the same time to reflect those changes. 

To supplement the generic guidance published in this Section and the finalized Facility HASP, a site
specific health and safety plan (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 plan 
will be performed in a safe and healthful 'llanner that minimizes the threat and occurrence of hazards 
to health, property, and the environmem: to levels as low as reasonably achievable (ALARA). In the 
interest of protecting health and property (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 are 
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 6.4.2.1 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 CPR 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 must be brought to the attention of the contract administrator and the 
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Health and Safety Supervisor (HSS) (Section 6.2.1.4) 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 
6.4.2.3 of this document without cost or penalty to the Facility. 

The Facility will provide the finalized HASP to project 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 project will be kept 
readily available for reference by individuals performing field operations to govern the conduct of work 
at the applicable site(s). 

6.1.2 Review and Approval 

Before any work is initiated, the project team reviews the existing HASP and submits a completed 
SSHASP, in draft form, to the Facility HSS, who will circulate it to appropriate Facility management 
personnel for review and approval. Each SSHASP submitted must 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 HSS 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 a the HASP and the completed SSHASP signs an acknowledgment form 
(see the finalized HASP). The intent of the acknowledgement form is 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. 

6.1.3 Integrated Safety Management 

All corrective action activities and documents are designed to be consistent with the Integrated Safety 
Management (ISM) system. The ISM is an over-arching environment, safety, and health policy. The 
corrective action participants must 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 HASP, and in 
every SSHASP. 

The five ISM core functions are summarized below along with how these functions are implemented in 
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 are further defined into tasks, subtasks 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 site 
safety officers (SSOs) will identify and analyze the potential hazards and document them in 
activity hazard analyses (AHAs). Each SSHASP prepared for corrective action contains 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 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 has the opportunity to 
question and provide feedback on the effectiveness of the controls during daily safety 
meetings. The field supervisor and SSO ensure that all work is conducted within the defined 
controls. 

5. Ensure Performance: 

Changes to AHAs are 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. 

6.2 PERSONNEL 

6.2.1 Organization 

The purpose of this section is to clarify the roles, responsibilities, and authority of individuals as they 
relate to H&S 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 must 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 HASP. It is the responsibility of the line organizations to 
implement H&S and meet the programmatic requirements. 
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Subcontractor Organization and Management - Several subcontractors may perform work as part 
of an corrective action team. As private employers, they are obliged (legally and contractually) to 
maintain their own H&S programs and line management structure. Subcontractors 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 prepare SSHASPs for each field project. In the 
SSHASPs, lines of communication are defined that link subcontractors to Facility's corrective action 
line organizations. SSHASPs are reviewed and approved by Facility personnel. This mechanism, along 
with Facility field oversight, helps 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 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. 

6.2.1.1 Project Team 

(a) Programmatic Managers 

Facility 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 I-l&S policy decisions 
• Er1su:ring that adequate H&S resources are available to meet H&S objectives 
• Resolving conflicts between H&S and production that cannot be resolved at a lower level 
• Ensuring that ARCs, and subcontractor supervisors/subcontractor project managers comply with 

H&S programmatic requirements 
• Performing safety walk-around surveys 
• Supporting and promoting the Facility's ALARA policies and principles 
• Ensuring that ALARA program requirements are met 
• Exercising programmatic and line safety management authority as required 

Corrective Action Project Manager 

The PM is a Facility employee who reports to the GM. The PM may direct one or more ARCs and task 
leaders. His/her H&S responsibilities include: 

• Exercising programmatic and line safety management authority as required 

• Ensuring that the necessary SSHASPs for his/her project unit are developed and that the 
comments of appropriate reviewers have been incorporated 

• Ensuring that the 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 
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• 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 HASP for specifics) 

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

Action Response Coordinator 

The ARC (usually a Facility employee for field projects) may manage one or more field projects. 
He/ she has the flexibility to assume a direct role in management of the fieldwork or may delegate that 
responsibility to one or more task leaders or subcontractor supervisors/ subcontractor project 
managers. His/her H&S responsibilities include: 

• Exercising line management safety authority as required 

• 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 all known tasks, associated hazards, and control measures have been identified 

• Ensuring that provisions of the SSHASP are implemented for his/her projects. 

• Ensuring that each concerned party has reviewed the SSHASP for accuracy and adequacy (see final 
HASP for specifics) and ensuring that review comments are resolved and that the SSHASP is 
signed before any field activities are begun 

• Ensuring that only qualified project team members and support personnel perform corrective 
action work 

• Ensuring that all field team members receive daily safety briefings 

• Ensuring that all required permits have been obtained 

• Ensuring that emergency response planning and training have been completed prior to beginning 
field operations 

• Functioning as site incident/ emergency coordinator: as necessary, arranging for immediate 
notification of Facility emergency response personnel to take control of the scene and/ or arranging 
for immediate notification of appropriate authorities (see final HASP for specifics) 

• Conducting necessary inspections (see final HASP for specifics) 

• Ensuring that necessary field logs and H&S records are produced and kept 

• Providing necessary H&S records to the PM at the close of the project (see final HASP for 
specifics) 
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Task Leader 

Through delegation, a task leader may assume some or all of the H&S responsibilities and authority 
afforded the ARC. When this occurs, it must 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. 

Subcontractor Supervisors/ Subcontractor Project Managers 

A subcontractor supervisor/ subcontractor project manager is 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 the Laboratory and other subcontractors to achieve H&S 
objectives. In addition, the subcontractor supervisor/ subcontractor project manager must exercise line 
management safety authority for personnel working for that company. When multiple subcontractors 
are on a site, each subcontractor must designate an on-site supervisor who has line management safety 
authority. 

Through delegation, subcontractor supervisors/subcontractor project managers may assume some 
H&S responsibilities and authority afforded the ARC. When this occurs, it must 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 that 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 ARC or designee. 

(b) Field Teams 

Project Field Team Members 

Project field team members may be part of the corrective action organization, other Facility divisions 
or support organizations, or subcontractor organizations. Ultimately, field team members are 
responsible for conducting work in a safe manner and have the authority to stop work when unsafe 
conditions exist. They are responsible for abiding by requirements of the HASP, SSHASP, any 
supplements or modifications, and other applicable H&S regulations and procedures, and for fulfilling 
and maintaining their individual training and medical surveillance requirements. 

If there is concern that implementation of work orders or H&S requirements will unreasonably 
compromise the safety or health of an individual or the environment, such a concern must be brought 
to the attention of their line supervisor, the SSO, or ARC/task leader. When line managers in the field 
do not resolve an H&S concern adequately, the matter is brought to the attention of higher line 
managers or the HSS, as necessary. 

6.2.1.2 Health & Safety Personnel 

Site Safety Officer 

OSHA requires that a site safety and health officer (also known as SSO) be designated and that this 
person must have the responsibility and authority to develop and implement the site safety and health 
plan and 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 
must be qualified to recognize and evaluate hazards and to minimize and mitigate occupational H&S 
hazards. 
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The PM and/or ARC 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 

On projects with multiple subcontractors, there will be more than one person with site safety 
responsibilities. It is the ARC'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 ARC/task leader 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 ARC/task leader 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 HSS when elements of the HASP and SSHASP are not being met and when 
H&S hazards are not being minimized or mitigated suffinently. 

• 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 
occurring elsewhere. 

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

• Inform the ARC/task leader, the HSS, 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 ARC/task leader as necessary before 
closeout of the project. 

Industrial Hygiene Technician 

The industrial hygiene technician is a designated team member who is capable of 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. 
This person may be someone who is training to become an SSO, and, with approval of the ARC/task 
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leader, someone to whom the SSO may delegate his/her responsibilities as this person is trained and 
qualified to perform such duties. 

Trenching/Excavation Competent Person 

This individual is a designated team member or support person, in accordance with 29 CFR 1910.146, 
"Permit-Required Confined Spaces," who is capable of identifying existing and predictable hazards in 
the surroundings, or unsanitary, hazardous, or dangerous working conditions for trenching or 
excavation. This individual has authorization to take prompt corrective measures to eliminate those 
hazards and must 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.). 

Registered Professional Engineer 

A registered professional engineer is a person who is registered as a professional engineer in the state 
where the excavation or trenching work is to be performed (29 CFR 1926.650 [b]). 

Confined-Space-Entry Supervisor 

The confined-space entry supervisor is a designated team member or support person who is 
responsible for determining whether acceptable entry conditions exist at a confined space where entry 
is planned, for authorizing and overseeing entry operations, and for terminating entry in accordance 
with regulatory and permit requirements (29 CFR 1910.146 [b)) 

Other Competent or Qualified 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 must be trained and knowledgeable of the particular 
regulated subject matter in accordance with 29 CFR 1926.32(f) or (m), the applicable regulatory 
standard, and the final HASP. 

6.2.1.3 Project Support Personnel 

Subcontractor Representative 

A subcontractor representative is a management or H&S professional representing an employer 
affected by terms of the SSHASP. This individual must have the authority to approve the terms of the 
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 
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H&S SUPERVISOR 

The HSS is a Facility employee that acts as the Facility supervisor and technical advisor regarding health 
and safety issues. This person provides H&S support and supervision to the GM, PM, and personnel 
performing corrective action work involving the Facility. He/ she serves as liaison between the project 
personnel and GM regarding H&S. In addition to the responsibilities of the subcontractor 
representative, the HSS has responsibilities that include: 

• Overseeing health and safety for the entire Facility 

• Ensuring that SSHASPs for all projects are reviewed by appropriate parties 

• Verifying that known hazards, preventive measures, and mitigation controls associated with the 
project scope of work and tasks have been adequately incorporated in the SSHASP 

• Providing or arranging for technical support concerning industrial hygiene and operational safety 
matters 

• Reviewing and approving SSHASPs, supplements, and modifications for corrective action work at 
the Facility 

• Verifying that field operations associated with the Facility are conducted in accordance with 
applicable H&S programs, plans, and regulatory requirements 

6.2.2 Training Requirements 

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 
ARC tasks a project field team member with performing an corrective action field duty, the SSO 
verifies that the field team member has current certifications of required training. 

6.2.2.1 HAZWOPER Requirements 

General Requirements 

All employees working onsite 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. 
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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 

• Annual refresher training 

• SSO requirements 

• Industrial hygiene technician requirements 

Emergency Response Training 

If a PM, ARC, 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 site safety officer must conduct trammg 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 briefing 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 and ARC, 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: 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (970) 879-6260 



Febmary 2003 Draft *Facility Corrective Action Work Plan * 6-11 

• 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 

6.2.2.2 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, must be available at 
the work site to render first aid. The finalized HASP will contain more detailed information concerning 
first aid. 

6.2.2.3 Other OSHA Requirements 

OSHA has numerous other standards and associated tratntng requirements applicable to corrective 
action work. Some of these requirements apply at a programmatic level and are addressed in Section 
5.4.2.1. 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(£) 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, bloodborne 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. 

6.2.2.4 Other Requirements 

The Facility has certain training requirements that are applicable to personnel who perform work for 
the Facility, which will be further described in the finalized HASP and include 

• General employee training 

• Health and safety training 

• Waste generator and waste management training 

6.2.3 Medical Surveillance 

Before the ARC 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 finalized 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: 
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• 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 

6.3 SITE HISTORY AND DESCRIPTION 

General background information descriptive of the Facility (i.e., location and prevailing weather 
conditions) will be provided in the finalized HASP. Background information specific to the project 
must also be provided in a SSHASP, including the project's scope of work and descriptions of the 
corrective action sites. 

6.4 HAZARD ASSESSMENT 

Hazard assessment is the process of identifying and evaluating the hazards associated with operational 
activities and is a fundamental component of the Facility's ISM System. Evaluation and identification of 
hazards must 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, a;; 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 must be clearly indicated in each 
SSHASP created. 

6.4.1 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 must 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. 

Each SSHASP must include an activity hazard analysis for each of the tasks described in the project 
scope of work. The AHAs will also be generated by the HSS 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 must 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 which substances are expected to pose an 
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occupational health threat is 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) 

6.4.1.1 Chemical 

Details of the site-specific hazard assessment of each known site contaminant and chemical product to 
be used must be included in the SSHASP, unless there are none. Of the wide variety of chemicals of 
potential concern at each site, the SSHASP must 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, must be provided in an appendix of the SSHASP. 
Corresponding detection methods, protective measures, and response actions must be provided in the 
SSHASP 

6.4.1.2 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 finalized the HASP. 

6.4.1.3 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 finalized HASP. 

6.4.1.4 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 6.4.1 of this document. 

6.4.2 Site Control 

The primary site control measures include controlled zones (e.g., exclusion zone (EZ), contamination 
reduction zone (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 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (970) 879-6260 



Febmary 2003 Draft* Facility Corrective Action Work Plan * 6-14 

• 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 designatic.n of twq 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 6.1. 
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Exclusion 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, 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 SHSO 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 (CRZ) 

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 exclusion 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 uncontamiPated area. At the boundary between the 
exclusion and the CRZ, decontamination stations will be e3tablished, one for personnel and one for 
heavy equipment. Exit from the exclusion zone 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 exclusion zone 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. 

6.4.2.1 Administrative Controls 

The general work practices and administrative controls in ::Oe 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 

Required Written Programs and Permit 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 HSS 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. In addition, the 

1
Facility, as host organization, must be provided with a 

copy of the contractor's terminated permit. This copy should be given to the HSS for distribution to 
the appropriate Facility personnel. 

Site Visitor Policy 

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 ARC/task leader 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 
ARC/task leader. If a visitor does not comply with these requirements, the ARC/task leader, 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 ARC/task leader should consider videotaping or photographing the work, if allowed by 
security. 
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6.4.2.2 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 5.5 of this document). Site-specific administrative and 
engineering requirements must be included in the SSHASP. 

6.4.2.3 Communication 

H&S issues must be communicated quickly and effectively 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. 

Pre-Field Communication 

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.) 

Field Communication 

Routine communications proces~es 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 ARC/ task leader and/ or SSO or designee conducts the meetings. During these 
meetings, the work plan for the day Is discussed and specific task hazard analyses reviewed. Feedback 
from team members is actively solicited and incorporated into hazard control measures. Periodically, 
special emphasis topics may be included in the meeting. These are 5- to 10-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 ARC/task leader or SSO. 

When field conditions change, added communication is required. The ARC/ task leader or designee is 
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 (Section 6.4.2.3 of this document). 

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 and the HSS are to be notified by the ARC/task leader of any slop
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, a 
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 ARC/task leader or SSO. In turn, the ARC/task leader or 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 
ARC/task leader 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 ARC/task leader 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 HSS 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 
HSS may provide recommendations regarding the need to issue a stop-work order by notifying the PM 
and ARC/task leader. The PM or the HSS 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. 

Post-Field Communication 

At the conclusion of field acti,vities, the ARC/task leader and SSO analyze the effectiveness of the 
H&S program. If appropriate, feedback should be provided to project management, the HSS, and the 
Facility's lessons-learned coordinator. 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. 

6.4.2.4 Exposure Monitoring and Responses 

Guidance for monitoring and assessing occupational exposure to chemical, biological, and physical 
hazards will be provided by the Facility HSS. 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. 
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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. 

6.5 PERSONAL PROTECTIVE EQUIPMENT 

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 must 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 must be based on a hazard assessment (see Section 6.4.1) 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 must be 
identified in the SSHASP. The U.S. EPA terminology of Levels D, C, B and A (see Figure 6.2) 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 must be trained to recognize the limitations of 
the equipment and to properly select, fit, use, inspect, maintain, and store the equipment. Such training 
must 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 must 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 must be reassessed by the SSO, and a SSHASP modification form must 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 must not use PPE that shows signs of compromised integrity. The SSO 
must monitor individuals in areas where PPE is required to ensure that they are properly attired. 

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 must 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 
otht:rwise 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 uniforms to perform 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 Oeather, 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 glove selection guidelines are provided in Section 
1.10. 
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 
must 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 must meet the specifications 
of ANSI Z89.1. 

• Escape breathing apparatus, as specified in Section 1. 7 or in an addendum when potential site 
conditions warrant. 

• Hearing protection (muff or plugs) 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. 

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 reason, 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 filter devices can be any of theN, R, or P, 95, 99 or 100 classified 
series. 

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 m;.:asured, 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. 
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• Safety glasses, goggles or face shield when wearing a half-face APR, meeting the specifications of 
ANSI Z87.1. 

• 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 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. 

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 Sararex. 

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. 

Level A Personal Protective Equipment 

Level A provides the highest protection available for respiratory, skin, and eye protection. 
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Level A PPE is not anticipated to be required for use during the field work associated with this project. 
However, in the event that site conditions change and the use of Level A becomes warranted, 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 rf atmospheric vapors, gases, or particulates, or 
Site operations and work functions involving a high potential for splash, or exposure to 
unexpected vapors, gases, or particulates rf materials that are harmful to skin or capable rf 
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 co'!ers or, chemical-;:esistant steel-toed boots, meeting 
the specifications of ANSI Z41. 

• 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 Z89.1. 

• 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. 

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 Z of 29 CPR 1926, such requirements must 
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be specified, as applicable, in the SSHASP. Laboratory personnel required to use respirators must 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 must be submitted to the HSS 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 must be submitted similarly for review and approval by appropriate Facility 
personnel. 

6.6 DECONTAMINATION 

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 t~mn 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 extttng 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. 

• If any significant contamination is encountered, PPE should be disposed rather than 
decontaminated for reuse (see the finalizedHASP). 

• 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 HASP. 

6. 7 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. 
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This section has been developed to meet the requirements of 29 CPR 1926.24 and 29 CPR 1926.65(1 ), 
and, as applicable, 29 CPR t926.65(q) or 29 CPR 1926.35(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 require that this plan be rehearsed regularly 
as part of the overall training program for site operations [29 CPR 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 personn~l responding defensively, or to the surrounding environment. The 
ARC or designee, assisted by the SSO, 'directs and coordinates responses to incidental releases. These 
responsibilities include appropriately responding to the situations listed above, safely evacuating on-site 
personnel, gathering 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 ARC or designee, assisted by 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. 
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Emergency Alerting and Site Evacuation Procedures 

The ARC, or designee, and SSO determines 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 ARC, 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 chemicals 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 1926.650)(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 

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 HSS. In the event 
of an occurrence necessitating medical care, the ARC must arrange for notification of the key personnel 
which must be listed in an appendix of the SSHASP (i.e., other line managers, the HSS, 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 
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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. 

6.8 RECORD KEEPING 

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 must be maintained and available for oversight review. 

Employee Exposure and Medical Records 

Employers must retain exposure-monitoring and medical records for their employees who work on an 
corrective action in accordance with OSHA's standard (29 CFR 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 
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 per1nitted 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 
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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 CFR 1926.33. 

Emergency /Incident Records 

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

6.9 REFERENCES FOR SECTION 6.0 

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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7.0 WASTE MANAGEMENT PLAN 

7.1 INTRODUCTION 

In the event that hazardous wastes are generated during a potential future corrective action process at 
the Facility, a plan must be in place that addresses how waste materials generated during the corrective 
action process will be managed. The Waste Management Plan herein addresses these objectives. The 
plan is intended to encompass all aspects and phases of the corrective action process. This means that 
waste materials generated from the following stages of the corrective action process will be managed: 

• Initial site characterization and investigation 
• Interim remedial action 
• Permanent remedial action 
• Corrective action process decommissioning 

The types of corrective action activities that will generate waste materials include: 

• Initial corrective action response activities 
• Groundwater extraction wells 
• Active water treatment 
• Equipment decontamination activities 
• Soil re-processing 
• Water and soil analytical services 

"' Corrective action process decommissioning efforts 

During each of these stages, laboratory and waste residues will be generated. The waste residues will be 
generated from treatment of wastewater, soils, and other waste materials. The types of wastes that will 
be generated will include: 

• Wastewater treatment sludges, extracted groundwater, surface water, and washdown water 
• Hazardous wastes, including contaminated soil and spent organics from analytical services 
• Solid wastes 
• Special wastes 

During the various phases of corrective action, any of these waste types may be generated as RCRA
regulated wastes. Other wastes may be generated as non-RCRA regulated solid wastes. 

7.2 REGULATORY BACKGROUND 

Given the types of corrective action activities above that will potentially generate the listed waste types, 
multiple regulation of the generated waste materials will be triggered. In addition to RCRA, compliance 
with other federal acts will be required. State hazardous and solid waste requirements also will be 
involved. All activities conducted under the corrective action process must adhere to these laws, 
including both remedial actions and waste management plan implementation aspects. The 
implementation of investigation work plans and SOPs will fall under multiple regulation. In summary, 
the regulatory requirements will include: 
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• Resource Conservation and Recovery Act 

• Toxic Substances Control Act 
• Hazardous Material Transportation Requirements 

• Clean Water Act 

• Clean Air Act 

• Emergency Planning and Community Right to Know Act 

• Safe Drinking Water Act 

Other state-regulated regulations that will be triggered include: 

• New Mexico Hazardous Waste Act 

• New Mexico Solid Waste Act of 1990 

• Air Quality Control Act of 1967 
• Groundwater Protection Act of 1990 

• Hazardous Chemicals Information Act of 1990 

7.2.1 Waste Characterization Strategy 

To provide a check and balance to the corrective action process, a waste characterization strategy will 
be developed by the PM that will be based on the Waste Analysis Plan contained in the Facility's RCRA 
permit. Assuming that the corrective action site is expected to generate hazardous waste materials, 
several aspects will be addressed by the strategy. Compilation of historical environmental data will be 
conducted and will serve as institutional knowledge (base case) for chemical and physical conditions at 
the site. The data compilation will ensure that a focused sampling strategy is implemented based on 
ambient levels of chemical constituents. It will be important to verify the quality of the data and the 
analytical methods utilized so that new sampling and analysis efforts will adequately characterize the 
waste materials that will be generated (Section 4.2.2.1, DQO Objectives). 

Once the waste characterization effort has been initiated, there is potential that unforeseen analytical 
results may be realized. This may indicate that unexpected waste characteristics exist. If this is the case, 
then the waste characterization strategy will be modified in writing. Additional analysis will be 
performed, as appropriate, to account for the varying characteristics of the generated wastes. 

All data collected from the above efforts will be submitted to the Facility's chemist who will review the 
waste characterization information and provide a waste classification determination. Examples of 
waste classification types will include flammable, reactive, and oxidizing, and toxic. 

7.2.2 Management of Hazardous Wastes 

Corrective action sites at the Facility are likely to generate waste materials that will be regulated under 
the regulations listed earlier in this section. As a minimum, the materials may be regulated as RCRA
regulated hazardous wastes. In all cases, such materials will be analyzed under 40 CFR Part 261 
(identification of hazardous wastes) requirements to confirm whether the materials exhibit the 
characteristics of a hazardous waste. Once the characteristics are established, packaging and short-term 
storage of the wastes will be conducted. On-site treatment, followed by off-site shipment and disposal, 
will be conducted unless the characterization efforts indicate that onsite stabilization and/ or treatment 
and disposal is appropriate. These additional requirements will be managed according to 40 CFR Parts 
262-270 and the Facility's RCRA permit. The management of such wastes will be managed under State 
of New Mexico hazardous waste regulations including Title 20 of the New Mexico Administrative 
Code, Chapter 4, Part 1. The Facility's hazardous waste storage area will be used for managing the 
short-term (90-day) storage requirement, if required. Satellite accumulation areas that may exist at the 
Facility will not be used for storing generated materials. 
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It is important to note that the Facility is a currently permitted TSD Facility, which specifically 
authorizes the Facility to manage certain RCRA-regulated waste codes_ The regulatory drivers that will 
allow the facility to manage wastes generated under a corrective action are (assuming on-site 
management of the wastes are authorized under the Facility's RCRA permit): 

• 40 CFR 264, "Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and 
Disposal Facilities" 

• 40 CFR 265, "Interim Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 

It is possible that waste materials exhibiting the characteristics of a hazardous waste may be treated in 
situ or at the source of generation. This action will be conducted under the requirements of 40 CFR 
268.7. The objective will be to convert the waste materials to non-RCRA regulated materials. For 
waste treatment situations, the waste characterization strategy developed under Section 7.2.1 will be 
submitted to NMED prior to commencement of treatment efforts. 

Several types of treatment may be considered by the corrective action team. Focused strategy meetings 
will be conducted to select a preferred treatment method. Prior to full-scale treatment, bench- or pilot
scale treatment studies will be conducted to verify the feasibility of converting the waste materials to a 
non-hazardous form. These studies will be conducted as Treatability Studies or Research & 
Development Demonstrations as allowed under 40 CFR Part 264, Treatment Demonstrations. The 
treatability studies and research and development demonstrations will establish the operating conditions 
required for conducting full-scale treatment. These efforts will also establish the types of waste residues 
that will be generated from the treatment process, if any. Chemical and physical stability of the treated 
waste materials and the generated residues will be evaluated ?S part of the overall treatability program. 
A cost analysis of waste treatment, together with the feasibility ar:.1lysis for determining whether the 
treatment concept is feasible, will be performed. 

Following verification that the treated waste materials no longer exhibit the characteristics of a 
hazardous waste, the PM will request concurrence from NMED that the waste materials can be 
managed as non-RCRA solid wastes under Subtitle C. A decision regarding on-site or off-site 
management of these solid wastes will be made on a case by case basis by the PM. It is assumed that 
these materials will be disposed by landfilling. 

7.2.3 Management of Special Wastes 

There is potential that special wastes could be generated as a result of the corrective action process. 
Assuming that this possibility was considered by the PM and NMED prior to implementation of 
selected treatment of management options, separate management of these wastes will be required on 
site or off site. 

Special wastes are characterized as those containing unusual chemical residues or resulting from the 
combustion of toxic chemicals. Specific examples of special wastes include asbestos-containing 
materials, PCB-contaminated soils, petroleum-contaminated soils, and soils containing chlorinated
solvents or compounds. 

The waste characterization strategy outlined above in Section 7.2.1 will be followed in a similar fashion 
to develop an optimized management program for special wastes. Management decisions regarding 
these materials will need to consider whether land disposal restrictions will limit the management of 
these materials. State of New Mexico solid waste requirements (20 NMAC Chapter 9.1) also must be 
met. 
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7.2.4 Discharge of Corrective Action - Related Waters to the Environment 

If a treatment option is selected that is expected to generate a process water discharge, water treatment 
provisions will be incorporated into the treatability program. The objective will be to ensure that any 
discharges from the treatment process meet or exceed surface and groundwater quality requirements. 
This will be established by performing mass balance calculations and modeling efforts so that possible 
impacts on ambient water quality can be quantified. Such discharges will comply with State of New 
Mexico "Standards for Interstate and Intrastate Streams," Title 20 NMAC 6.4 and the "Water Quality 
Control Regulations" found at 20 NMAC 6.2. If it is determined that a discharge authorization is 
required prior to releasing the treated waters, the PM will coordinate with the Environmental Manager 
to secure any required authorizations in this regard. As part of the waste characterization strategy 
outline in Section 7 .2.1, a water quality monitoring scheme will be developed and implemented during 
the discharge campaign. A pre-selected analytical regime will be designed by the PM together with the 
Environmental Manager and it will be provided to NMED as part of its submittal for receiving the 
authorization to discharge. 

7.3 WASTE MANAGEMENT PROGRAM 

The corrective action process will entail typical waste management activities that will meet both federal 
and state regulations. Waste management activities will include, as a minimum, collection, 
containerization, container labeling, chemical analysis and characterization, interim storage (90-day), on
site stabilization/landfilling, or off-site transportation and disposal. 

The information below describes how these operations will be conducted at Triassic Park corrective 
action sites. The types of wastes expected to be generated as a result of conducting corrective actions, 
records and documentation procedures, and pollution prevention pkns are presented below. 

7.3.1 Waste Types Generated from Corrective Action Activities 

On-site generation of regulated waste materials will be expected to occur from potential future 
corrective action activities at the Facility. Several types of waste materials will potentially be generated 
from these corrective action activities. The classifications include: 

• RCRA-regulated wastes 

• Solid wastes 

• Toxic Substance and Control Act-regulated special wastes 

• Clean Water Act-regulated wastewaters and treatment sludges 

Except for the solid waste classification, waste materials from any of these classifications could be 
generated in liquid or solid form, and in some cases, both forms. 

7 .3.1.1 Wastes Generated During Investigation Activities 

Waste materials will be generated during the corrective action investigation phase. Examples of these 
wastes include water and soil samples, disposable sampling equipment, spent PPE, borehole cuttings 
and residues, well development and purge water, rinse down and decontamination wastewater. The 
characterization and regulatory classification of these wastes will be accomplished by an administrative 
evaluation of each material together with direct sampling and analysis. 
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(a) Wastewater Management 

When corrective action activities incorporate soil drilling or monitoring well installation, equipment 
decontamination and well development efforts will generate wastewater. The wastewater will be 
containerized, sampled, and analyzed. If previous material-specific analysis was already performed, 
then the previous determination will be considered an accurate characterization of subsequent 
wastewater. If the wastewaters are determined not to contain the constituents of concern above certain 
levels, they will be managed consistent with the State of New Mexico surface and groundwater 
requirements referenced above in Section 7.2.4. If the wastewaters do not meet the requirements of the 
regulations, then treatment will be implemented and the treated discharge will be managed under the 
requirements if water quality thresholds are demonstrated to have been met. 

(b) Spent Personal Protective Equipment 

It is expected that Level C PPE will typically be required during corrective action acttvtttes at the 
Facility. Therefore, consumable items that will be generated by the corrective action team will include 
gloves and tyvek suits as described above. Washable coveralls or construction clothing may be used in 
situations where Level D PPE is required. However, the Level C consumables will be managed based 
on an administrative review or laboratory analysis that will be performed on the items during the 
corrective action process. Level C consumables will not be laundered and reused unless there are 
provisions for managing the generated washdown wastewater according to item (a) above. 

7 .3.1.2 Reid Sample Storage 

Field samples that were collected during the corrective action process will be stored at the Triassic Park 
laboratory. These will consist of samples d1at were previously analyzed. The samples will be kept in 
storage as per prescribed sample holding times. After it is determined that the samples are no longer 
needed, the contents will be hatched together and stabilized or otherwise treated to manage the 
hazardous constituents. The objective will be to render the samples as non-RCRA regulated materials 
that may be disposed as solid wastes. 

7 .3.1.3 Miscellaneous Waste Materials 

These waste materials will include residues and spent products generated during the treatability studies 
and research and development demonstrations and from the operation of ancillary equipment that were 
used for supporting the corrective action process. These materials will be handled similarly to the waste 
streams above. 

7.3.2 Generated Waste Storage Requirements 

The PM will institute administrative measures for interim waste storage. The objective will be to 
demonstrate that generated wastes were managed (stored) within approved storage areas (90-day) or 
satellite accumulation areas. This will allow for verification that the waste materials were contained and 
managed during storage. Int~rnal waste storage area inspections and record keeping will verify that the 
90-day storage period is not being exceeded prior to final waste treatment and/ or disposal. 
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7 .3.2.1 90-day Storage Area 

The 90-day satellite storage area described above in Section 7.32 is a requirement of both the federal 
RCRA regulations (40 CFR Part 262) and New Mexico Administrative Code Title 20 Part 4.1. The 
storage areas will be designed and operated so that both containerized (55-gallon drums) and covered 
bulk storage of the materials can be conducted. The PM will be fully compliant with the regulatory 
requirements for the interim storage of hazardous wastes in these areas. Upon approval ofNMED, the 
PM may elect to conduct treatability studies, research and development demonstrations, and actual 
hazardous waste treatment utilizing the foot print and spill containment capabilities of the 90-day 
storage area, if feasible. 

7 .3.2.2 Satellite Accumulation Areas 

Satellite accumulation areas for hazardous materials will be maintained by the Facility. However, 
special satellite accumulation areas will be setup and used during the corrective action process. These 
areas will be decontaminated and decommissioned after the corrective action is completed. These areas 
will be at or near the point of generation of the waste materials. After accumulation containers or 
satellite footprint are filled to capacity, the materials will be transferred to the 90-day storage area at 
which time the 90-day period will commence. The materials will be managed before the 90-day period 
is exceeded. 

7.3.3 Record Keeping and Waste Management Documentation 

All records and documentation associated with the waste management process will be maintained by 
the DCO. The management of these records will be the same as procedures used during normal 
operations of the Facility. Section' 5.0 presents tht::se details. 

7.3.3.1 Hazardous Material Transportation 

Several requirements will be documented for off-site transportation of hazardous wastes generated 
during the corrective action process. The documentation will be implemented as required under both 
40 and 49 CFR requirements. As described exhaustively in this FCA WP, 40 CFR refers to 
environmental protection requirements. The 49 CFR Part 171-180 requirements are related to 
hazardous material transportation requirements. 

(a) Hazardous Waste Manifests 

Hazardous waste manifests will be completed for both regulated hazardous wastes that will be shipped 
off-site. The manifests will accompany the waste shipment destination-to-destination. Copies of the 
manifests will be retained by the DCO throughout the life of the facility. 

Hazardous waste manifests specifically prepared for shipment of special wastes will be managed 
similarly. 

(b) Land Disposal Restrictions and Certification 

If a waste material is subject to the Land Disposal Restrictions specified under 40 CFR, a certification 
document will be completed by the PM. The certification will acknowledge that the LDR which applies 
to the waste material will be recognized. Manifest retention procedures will be the same as hazardous 
waste manifests archived under item (a). 

(c) Bills ofLading 
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For solid wastes generated during the corrective action process, Bills of Lading will serve as the 
documentation record (as opposed to manifests for RCRA-regulated wastes) for these materials while 
they are in commerce. Bills of Lading will identify the materials being shipped as well as the 
appropriate hazardous material name, codes, and classes. As required by New Mexico's solid waste 
regulations, shipping papers, including Bills of Lading, will be kept at the Facility indefinitely. 

7 .3.3.2 Documentation and Reporting Procedure 

A documentation system will be developed and separately implemented for each corrective action (if 
more than one) that is instituted at the Facility. During each corrective action process, field logs will be 
maintained that accounts for the waste materials that will be treated or disposed. The PM will develop 
a waste minimization plan that describes the quantities and types of wastes that were generated during 
the corrective action process. The plan will also discuss the procedures that will be instituted for 
reducing the quantities of these waste materials as they are generated. If appropriate, the plan will 
further describe procedures for reducing waste volumes before the wastes are generated. 

(a) Documentation ofRCRA-Regulated Wastes 

As is required under the Facility's RCRA permit, specific and comprehensive documentation and 
records will be kept at the facility for the waste materials generated during the corrective action process: 

• Waste profile forms and waste disposal memorandums 
• Waste characterization strategy documents 
• Hazardous waste manifests and Bills o~ Lading 
• LDR certifications 
• Laboratory sample idtcntificalion codes and analytical results 
• Satellite accumulation and 90-day storage area inspection records 
• Internal and external communications regarding waste classification and characterization 

7.4 POLLUTION PREVENTION PROGRAM 

Under the corrective action process, the PM will strive to minimize generated waste volumes. He will 
endeavor to identify, evaluate, and implement waste minimization techniques into the corrective action 
process. Waste segregation will be utilized to the extent feasible. All of the waste types above will be 
considered within this program. Waste minimization will apply to all phases of the corrective action 
process. 

Waste minimization options will include the use of environmentally benign chemical reagents, 
stabilizers, and containers. Waste segregation techniques will be instituted for minimizing waste 
volumes to the extent feasible. The recycling or reuse of items used during the corrective action 
process that does not pose as a contamination issue may be instituted for further reducing generated 
waste volumes. 

7.5 REFERENCES FOR SECTION 7.0 

U.S. Code of Federal Regulation, 40 CFR 264, "Standards for Owners and Operators of Hazardous 
Waste Treatment, Storage, and Disposal Facilities" 

U.S. Code of Federal Regulations, 40 CFR 265, "Interim Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal Facilities 

20.4 NMAC, 2002, Title 20 New Mexico Administrative Code, Chapter 4, 2002, State of New Mexico. 
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8.0 COMMUNITY INVOLVEMENT PLAN 

8.1 INTRODUCTION 

The RCRA requires public parttctpation actlvttles pertrurung to the corrective action process. As 
required under Permit Attachment R of the Facility RCRA Permit, Gandy-Marley has prepared this 
Community Relations Plan (CRP). The intent of this plan is to provide the public with timely 
information 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 information program to be implemented at the Facility. It serves as 
the framework to ensure a successful information exchange with the public during corrective action 
investigation actlvtttes. It describes planned community relations activities for the site and assigns 
responsibilities for implementing the communications strategy. 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 8.1 Introduction 

• Section 8.2 Community Profile 

• Section 8.3 Community Relations Objectives 

• Section 8.4 Community'Relations Activities 

• Section 8.5 Community Input into Plan 

8.2 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 8.1 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. 

TABLE8.1 
RESIDENCES WITHIN A lO~MILE RADIUS OF THE FACILITY· 

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. 

8.3 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 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 points-of-contact at the 
Facility for questions and comments. 

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

8.4 COMMUNITY RELATIONS ACTIVITIES 

This section describes community relations activities planned to meet the objectives described in 
Section 8.3. Activities include ongoing communication with local residents, community leaders, elected 
officials, and government agencies. 

8.4.1 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. Box 827 
Tatum, NM 88267 

Mr. Gandy may be supported tn the implementation of community relations activities by local 
independent consultants. 
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8.4.2 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 4.1) for anyone desiring additional 
details. Also included will be detail on the information repositories so that persons are able to access 
additional information and background about the facility if desired. Information on the repositories is 
found in Section 5.3. 

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 8.4.7. They will also be made available at the public meetings (Section 
8.4.5). All newsletters will receive Facility legal review prior to distribution. 

8.4.3 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 8.4.5) will be announced. All press releases will require internal 
Facility review prior to distribution. The media outlets for distribution are summarized in Table 8.2. 
For any resulting media interview requests, the Facility will make a point of contact available. 

TABLE8.2 
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 
Tatum Covered by Lovington Daily Covered by Lovington None 

Leader and Hobbs New Sun KLEA 

MWH * 1475 Pine Grove Road, Steamboat Springs, Colorado 80477 * (910) 879-6260 



February 2003 Draft *Facility Corrective Action Work Plan # 8-4 

8.4.4 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 points 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. 

8.4.5 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 terms to facilitate understanding by non-technical readers. All fact sheets will 
receive Facility legal review prior to distribution. 

8.4.6 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. 

8.4.7 Information Repositories 

A physical and electronic information repository (document control office) will be established to 
provide public access to final technical reports, permits, published community materials (including fact 
sheets, newsletters, press releases, etc.), and other information about the Facility. The document 
control office as described in Section 5.0 will be located at the Facility. 

Facility Physical Address: 
1109 East Broadway 
P.O. Box 827 
Tatum, NM 88267 

8.5 COMMUNITY INPUT INTO PLAN 

This Community Involvement Plan could be modified in the future based on input from local 
residents, community leaders, local government, media outlets, and New Mexico Environment 
Department that was obtained during a number of public meetings that were held as part of the Facility 
permit application process. This CIP will be updated as detailed plans for the facility development are 
prepared. 
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8.6 REFERENCES FOR SECTION 8.0 

There are no references for this section. 
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LIST OF ACRONYMS 

ACA Accelerated Corrective Action 
AHA Activity Hazard Analysis 
ALARA As Low as Reasonably Achievable 
ALR Action Leakage Rate 
AOC Area of Concern 
APR Air Purifying Respirator 
AR Administrative Record 
ARC Action Response Coordinator 
CERCLA Comprehensive, Environmental Response, 

Compensation, and Liability Act 
CMI Corrective Measures Implementation 
CMS Corrective Measures Study 
CoC Chain-of-Custody 
COPC Chemicals of Potential Concern 
CPR Cardiopulmonary_ Resuscitation 
CRP Community Relations Plan 
CRZ Contamination Reduction Zone 
DOT U.S. Department of Transportation 
DQA Data Quality Assessment 
DQO Data Quality Objective 
EZ Exclusion Zone 
Facility Proposed Triassic Park Waste Disposal Facility 
FCAWP Facility Corrective Action Work Plan 
FTL Field Team Leader 
Gandy-Marley Gandy-Marley Inc. 
GCL Geosynthetic Clay_ Layer 
GIS Geographical Information Systems 
GM General Manager 
HASP Health and Safety_ Plan 
HAZMAT Hazardous Materials Response Team 
HAZWPOER Hazardous Waste Operations Emergency Response 
HDPE High-Density Polyethylene 
HELP Hydrologic Evaluation of Landfill Performance 
HEPA High Efficiency Particulate Air 
HRMB Hazardous and Radioactive Materials Bureau 
H&S Health and Safety 
HQ/HI Health Quotients/Health Indices 
HSS H&S Supervisor 
HSWA Hazardous and Solid Waste Amendments 
IDCH Immediately Dangerous to Life or Health 
IMC Information Management Capability 
ISM Integrated Safety Management 
IWP Implementation Work Plan 
LCRS Leachate Collection Removal System 
LDR Land Disposal Restrictions 
LDRS Leak Detection and Removal System 
MCL Maximum Contaminant Level 
MDA Material Disposal Area 
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NEPA National Environmental Policy Act of 1969 
NFA No Further Action 
NMED New Mexico Environmental Department 
NMHWA New Mexico Hazardous Waste Act (1977) 
NOAA National Oceanic and Atmospheric Administration 
NPL National Priorities List 
NRC National Response Center 
OSHA Occupational Safety and Health Administration 

OVM Organic Vapor Meter 

PCB Polychlorinated Biphenyl 
PEL Permissible Exposure Limits 
PM Project Manager 
PPE Personal Protective Equipment 
PRS Potential Release Site 
QA Quality Assurance 
QAPP Quality Assurance Project Plan 
QC Quality Control 
QP Quality Procedures 
RAWP Remedial Action Work Plan 
RCRA Resource Conservation and Recovery Act 
RFI RCRA Facility Investigation 
RIWP Remedial Investigation Work Plan 
SAP Sampling and Analysis Plan 
SCBA Self-contained Breathing Apparatus 
SOP , Standard Operating Procedure 
sso Site Safety Officer 
SSHASP Site-specific Health and Safety Plan 
SWDA Solid Waste Disposal Act of 1965 
SWMU Solid Waste Management Unit 
TCLP Toxicity Characteristic Leaching Procedure 
TDS Total Dissolved Solids 
TSCA Toxic Substances Control Act 
TSD Waste Treatment, Storage, and Disposal Operation 
UCL Upper Confidence Limit 
voc Volatile Organic Compound 
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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 Corrective 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 

R-1 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No. NM0001002484 

(c) schedule and information to be provided in quality 
assurance reports, including at least: 

1. periodic assessment of measurement data accuracy, 
precision, and completeness; 

11. results of performance audits; 

iii. results of systems audits; and 

1v. 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 l, 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. 

R-2 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No. NM0001002484 

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. -----------------

Immiscible Layer Detected ? Yes ? No" 

Sample Collected ? Yes ? No" ? N/A" 

Depth (Measured from Casing Reference Point) 
to Top of layer(s), Ft. 

ppm Det. 

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 . 0 1 ) ------------------------------------

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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(to the extent practicable) 
gallons 

• 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 (t.trnhos/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 
Impoundment'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 reported 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 shall 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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CORRECTIVE 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"'' I~ 1D~PPLICABILITY 
I \0 • \ • 

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 'che 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 Ul, 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 

1.4.1 

NOTIFICATION AND ASSESSMENT REQUI~NTS 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; 
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• 

• 

• 

1.7.1.b 

Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods, EPA publication SW-846, 
3rd edition, 199 6; 

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. 'I'he 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 1n 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 1n 
determining the need for IM: 
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1.8.1.b 

• the time required developing and implementing a 
final corrective measure; 

• actual and potential exposure to human and 
environmental receptors; 

• actual and potential contamination of drinking 
water supplies and sensitive ecosystems; 

• the potential for further degradation of the 
impacted medium in the absence of IM; 

• the presence of hazardous wastes in containers 
that may pose a threat of release; 

• the presence and concentration of hazardous 
wastes, including soil contaminated with hazardous 
constituents, that have the potential to migrate 
to ground water or surface water; 

• weather conditions that may affect the current 
levels of contamination; 

• the risk of fire, explosion, or accident; and 

• other situations that may pose or aggravate 
threats to human health or the environment. 

Permdttee-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 10.8.1.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 review; 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 IM 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 . 

Per.mit 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. 

1.9.1.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: 

• 

• 

• 

• 

1.9.1.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 human 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 Per.mit 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 application 
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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SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN1 

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 4b 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/AOC1 DESCRIPTION 

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 permit issuance, no SWMUs or AOCs requiring 
corrective action have been identified. 
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TABLE 10-3 

CORRECTIVE 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 { Perrni t 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 
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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). 

Within 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

DUE DATE 

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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~pendix D Reporting Requirements 

threshold of 

s (RQ) of hazardous materials are governed by CFR 40 Chapter 1 Part 302. 
for reference. The following reporting requirements are triggered once the 

een exceeded by a release at the facility. 

T' . P kF ill rtasstc ar ac tty- c orrecttve 

Action 
Material Release- Notify NMED 
Material Release - Letter to NMED 
Site Sampling and Analysis Report 
Initial Response Action Report 
Monitoring Report 
Third-Party Initial Response Assessment 
Develop Investigation Work Plan 
Permit Modification To 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 

Table D-1 
A R ctton eporttn~ R eqwrements - R 1 dU . e~Jate ruts 

Submittal Milestone 
24 Hours After Release Determination 
7 Days After Determination Of Release Above Action Levels 
15 Days After Receipt Of Lab Analysis 
14 Days After Release Is Verified 
30 Days After Release Determination 
45 Days After Initial Response Action 
45 Days After Release Is Verified 
90 Days After Release Is Verified 

Table D-2 
Triassic Park Facility -Corrective Action Reporting Requirements- Solid Waste 

M u· anagement ruts 

Action Submittal Milestone 
Material Release- Notify NMED 24 Hours After Release Determination 
Notify NMED of New SWMUs and AOCs Within 15 days of discovery 
SWMU Assessment Report To NMED Within 90 days of notification 

Notification of newly discovere~cfxjs 
within existing SMWUs and AO x 

Within 15 days of discovery 

Confirmatory sampling work pla'a-for 
Within 45 days after effective date of permit 

SMWU s and AOCs 

Confirmatory Sampling Report 
In accordance with the approved 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 report 
In accordance with the approved interim measures work plan or 
semi-annually for permittee-initiated interim measures 

Final Interim Measures Report Within 90 days of interim measures completion 

CMS Work Plan Within 90 days of notification by NMED that a CMS is required 

CMS Work Plan Implementation 
Within 15 days after receipt of NMED's approval of CMS Work 
Plan 



CMS Report In accordance with CMS Work Plan schedule 

Financial assurance demonstration Within 120 days after permit modification for the remedy 
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The potential release locations at the n on Drawing E-1. The release 
location boundaries are designated as ed 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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Appendix F-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 
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Triassic Park Facility- Conceptual Corrective Action Work Schedule- Solid Waste 
Management Units 

Action Potential Release Site Submittal Milestone 

Material Release - Notify 
N:\1ED 24 Hours After Release Determination 
Notify NMED of New 
SWMUs and AOCs Within 15 days of discovery 
S\VMU 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 progres~ 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 of CMS 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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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 

(FTL), 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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METHODS WITHOUT CIRCULATING FLUIDS 

Augering 

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 

Continuous-Flight Augers 

Limitations 

Limited to shallow depths 

Unable to penetrate dense or rocky soil 

Borehole stability difficult to maintain 

• Labor intensive 

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 m 
unstable soils 

Depth capability decreases as diameter of 
auger mcreases 

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. 

• 

• 
• 

• 

Applications 

Most frequently used method 

All types of soils investigations 

Permits good soil sampling with split-spoon 
or thin-wall samplers 

Monitoring well installation tn 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 latch 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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II I 

Cable-Tool Drilling 
Cable-tool operates by alternately ratsmg 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 final 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. 

• 

Applications 

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 
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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 in 
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 
compromise 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 Hammer (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 stze 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 fractured 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 o:aused 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 methods 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. 
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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 hazardou.s 

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. 

REFERENCES 

Aller, L., T.W. Bennett, G. Hackett, R.J. Petty, J.H. Lehr, H. Sedoris, and D.M. Nielsen, 1989. 
Handbook of suggested practices for the design and installation of ground-water monitoring 
wells; National Water Well Association, Dublin, Ohio, 397 pp. 
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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 a refresher 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 FTL 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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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 stolenwhile 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/m) 

• Temperature-degrees centigrade (0 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 mV is 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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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 dtgital 

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 Model 2020 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 repl~ce the battery, remove the face plate on the reel by unscrewing the three faceplate screws and 

caref,1lly 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 scre\vs, 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 ANALY2ER 

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 

11.7 eV). 

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 nf 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 clouds 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 1A5,January 1990. 

Solinst. Solinst Water Level Meter Operating Instructions, Model 101 & 102, Solinst Canada Ltd., 2440 
Industrial Street, Burlington, Ontario, L 7P 1A5. 
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1i I 

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 from 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. 

pH: 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 (FfL) and project geologist. Responsible for 

project quality control and field audits. 

Field Team Leader: Implements water sampling program. Supervises project 

geologist/hydrogeologist 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 geologist/hydrogeologist 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 purgmg. 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 well (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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Delivery of low turbidity samples . 

Adjustable to very low flow rates . 

Some types (e.g., bladder pumps) are relatively inexpensive and easy to 
install as dedicated systems. 

Some types (e.g., bladder pumps) can be easily disassembled for 
decontamination. 
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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 IT 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 IT. 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 oc 

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 

V = 7.481 (nr2h) 

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 require 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. 

4.3.1. 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. 
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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 orgamc, 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 (J.tm) 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 (ml/min). 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. 

Ca.libration 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) 

11/4 
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 casing, 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 filter pack emplacement whereby the filter pack material is 
allowed to fall freely through the annulus while clean fresh water ts 
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 m either grout or filter 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 are 
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 filter 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 their 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 (PVC) 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. 

Page 6 of 14 



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 endcap 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 any 

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 (DTSC) 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 fll.ter 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 filter 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 100-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 filter-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 filter-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 filter pack emplacement include gravity (free-fall), tremie pipe, 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 filter pack, potentially contaminating it. 

With the tremie emplacement method, the filter 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 filter 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 filter 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 (TDS) content (> 5000 ppm) or a high chloride content, the swelling of bentonite is inhibited. 
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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 resolved 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 
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• 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 filter 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 first 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 fines 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 fines 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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Pipe 

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 if 
Suggested Practices for the Design and Installation if Ground-Water Monitoring Wells; National Water Well 
Association, Dublin, Ohio, 228 pp. 

Driscoll, F.G., 1987. Groundwater and Wells; 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 



ATTACHMENT 2 

VOLUME CHARTS 



(Ill) ~T~E~WATSON 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: 



Chart 1 -Volume of PVC Casing 

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 

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 of VOCs through active soil gas investigation allows: 

bgs 

CRQL 

DL 

ELCD 

PID 

FID 

ECD 

GC 

GC/MS 

ID 

LCS 

MDL 

MS 

~-tg/L 

OVA 

PQL 

QA 

QC 

RF 

RRT 

• 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 
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RSD 

SVE 

VOCs 

Relative Standard Deviation 

Soil Vapor Extraction 

Volatile Organic Compounds 

3.0 RESPONSIBILITIES 

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 W ark 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. Avoid 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 syringe, 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 (l\1DL) 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 (l\1S) 

• 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 minimum 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 (RRT) 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 confirmation 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 1-1g/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 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 confirmation are not mandatory. 

Detection limits (DLs) may be raised above 1 1-1giL 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: 

1. 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 

1. 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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a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

1. 

)· 

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.J) of RF 

Percent relative standard deviation(% RSD), i.e., (SDn-1)/RFave) x 100 (%) 

Acceptable range of %RSD (ACC RGE) 

Soil Gas SOP 
Page 9 of 14 



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 Rfave 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) 

1. Detector for quantitation 

J· Retention time (RT) 

k. Peak area 

1. Concentration in ~-tg/L (CON C) 

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 fine-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., :'S1/4-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. 

Revision 0 
February 2003 

Soil Gas SOP 
Page 13 of 14 



\. 

STANDARD OPERATING PROCEDURE 

SOIL SAMPLING 



STANDARD OPERATING PROCEDURE 

SOIL SAMPLING 

TABLE OF CONTENTS 

Section 

1.0 INTRODUCTION ..................................................................................................................................................... 2 

2.0 DEFINITIONS ........................................................................................................................................................... 2 

3.0 RESPONSIBILITIES ................................................................................................................................................ 2 

4.0 SOIL SAMPLING ...................................................................................................................................................... 3 
4.1 'fYPES OF SAMPLES ................................................................................................................................ 3 

4.1.1 Bulk Samples .................................................................................................................................. 3 
4.1.2 Representative Samples ................................................................................................................. 3 
4.1.3 Undisturbed Samples .................................................................................................................... 3 
4.1.4 Composite Samples ....................................................................................................................... 3 

4.2 SAMPLING METHODS ........................................................................................................................... 3 
4.2.1 Solid-Barrel Samplers .................................................................................................................... 3 
4.2.2 Split-Spoon Samplers .................................................................................................................... 4 
4.2.3 Thin-Walled Tube Samplers ........................................................................................................ 5 
4.2.4 Continuous Coring ........................................................................................................................ 5 

5.0 REFERENCES ............................................................................................................................................................ 6 



February 2003 Field Sampling Plan *Triassic Park Facility Corrective Action Work Plan # Page 4-2 

INTRODUCTION 
For remedial investigations, primary consideration must be gJ.Ven 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 strictly 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. 

SAMPLING 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, R.J., Lehr, J.H., Sedoris, H., and Nielsen, D.M., 1989. 

Handbook if Suggested Practices for the Design and Installation if 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 if 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 not intended 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 FTL 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 
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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 

techni ue is available in ~Si1:1L•·ij;~jil\S6~95t.'1StW~'i·"•st::Me$M4!f€>t.:1~~l@Haliin~1.· q .. , .. c.}lt~~·.;.. ...... ··"·. . ............. d~.,.:J. .. . . .. . . L ...... !t;l~l~ .• , ........... . 

B.·.: ow1if~asuffi:fl1~[of:war·• .~ll'' .\¥elQ:mll:. .·Ri"~~'!M~tfi&J, included as Attachment 1 of this .. . . . .. . . . . .. .. . ""'' .. J~~ .... ! ....... ., ....... ·• ~ .. . . . . ..... . 
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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Flow Calculation Sheet 
Monsanto JAN 2003 High Resolution Sampling 

Average (Q) 
Stream name: 

Station number: 
Total width of stream: 

.1 

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 

3/3/2003; 8:57 AM 

0.018 

0.020 
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1.0 INTRODUCTION 

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 FfL 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 SURF ACE 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 composited. 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. Additional information regarding 

measurement of water quality parameters 1s presented m SOP-20 
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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 the 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 EQillPMENT 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 of). 

• 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. 
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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 TM 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 ml/min 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 
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for Water-Data Acquisition. Office of Water Data Coordination, Reston, 
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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 
accordingly. 

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. 

I 

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 can stand at slopes equal to their natural angle of repose no matter what the depth 
of the excavation (angles 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-minute 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. 
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