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1.0 INTRODUCTION
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TOlTEST has been retained by the Naval Facilities Engineering Command Officer in

Charge of Construction under contract N68950-96-D-0052, Deliver Order (DO) #FC04 to

provide an Interim Measures Work Plan (WP), Site Safety and Health Plan (SSHP),

Sampling and Analysis Plan (SAP), and Quality Assurance Project Plan (QAPP), for

completing remediation activities at the Mine Fill A (MFA) Battery Disposal and Soils area

(Battery Site), Naval Surface Warfare Center (NSWC) Crane, Indiana. This plan will be

reviewed and approved by the Contracting Officers Technical Representative (COTR),

Environmental Contracting Officer Technical Representative (ECOTR) and the United

States Environmental Protection Agency Region V (U.S.EPA Reg. V), prior to the start of

any work.

The objective of this work is to characterize the area via soil analysis, remove battery

fragments and potentially contaminated soil from the impacted areas, properly dispose of

contaminated material, complete post-excavation confirmatory sampling and analysis,

implement site restoration to prevent excessive soil erosion, and complete documentation

and reporting to the ECOTR. Since this is an interim measure, this scope of work

addresses only the removal of the contamination source and does not address the

potential for groundwater contamination.

This WP includes the sequencing of all remediation activities and procedures to be

followed during all phases of the remediation. This WP is supplemented by the SSHP

(Appendix A), the SAP (Appendix B), and the QAPP, (Appendix C). The WP and SSHP

conform to Occupational Safety and Health Administration (OSHA) regulations identified

in 29 Code of Federal Regulations (CFR) 1910.120 "Hazardous Waste Operations and

Emergency Response" and appl icable parts of 29 CFR 1920 and 1926. A copy of this WP

will be on site during remedial activities.

Remediation activities will be conducted in accordance with U.S.EPA Reg. V, Indiana

Department of Environmental Management, and United States Department of

Transportation (USDOT 49CFR) regulations.
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1.1 Site Description
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The NSWC at Crane is located in southwestern Indiana approximately 30 miles southwest

of Bloomington and occupies the northern half of Martin County and parts of Lawrence,

Greene, and Davies counties (illustrated on Figure 1). The NSWC provides support for

equipment, shipboard weapons systems, and ordnance. In addition, the NSWC supports

the Crane Army Ammunition Activity including production and renovation of conventional

ammunition, storage, shipment, and demilitarization and disposal of conventional

ammunition.

The Battery Site is located on the south end of MFA approximately 140 feet outside the

perimeter fence, accessed through a gate (see Figure 2). The site consists of two areas:

1) where batteries were dumped on the ground surface (referred to as the battery area),

and 2) an adjacent area where soil and construction debris was dumped (referred to as the

soil area). The origin of these areas is unknown: the history of when they were placed, by

whom, or for what reason is not available. It is a reasonable assumption that the mounded

soil in the soil area originated from within MFA.

The site was discovered early in the 1990s when a representative of the Crane

Environmental Protection Department (EPD) noticed the mounded soil and became

suspicious. Further investigation revealed the presence of the battery disposal area. At

that time, the batteries were recognizable as AA household type and their numbers were

estimated to be in the thousands.

At present, the batteries are all b!Jt unrecognizable and only their inner core is visible on

the ground surface. The soil area has no apparent unusual characteristics: no staining is

present and no odor is detectable. The size of the soil area is approximately 2355 square

feet consisting of several soil mounds, none exceeding four feet in height. the size of the

battery area is approximately 3500 square feet. The potential for the waste from these

areas to be a listed or characteristic waste is unknown.
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The soil area resides in a flat and level grassy area, and large pieces of concrete can be

found around the perimeter with smaller pieces of concrete and drainage tile mixed in with

the soil. The battery area is approximately four feet lower in elevation than the soil area.

The battery area is flat but slopes slightly to the southwest in the direction of surface

drainage (see Figure 2).

Surface soil types at the site are described in the Martin County Soil Survey 1 as a

Zanesville silt loam, moderately sloping, and well to moderately well drained. A fragipan

is typically present at a depth of 23 to 31 inches. Permeability is moderate above the

fragipan and slow in the fragipan. According to Halliburton 2 no specific information on the

hydrogeology or bedrock geology of the MFA area is available.
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2.0 CONSTRUCTION EQUIPMENT AND PERSONNEL

Table 1.0 lists the equipment expected to be used and TOlTEST personnel positions

assigned to this cleanup activity.

TABLE 1.0

Equipment TolTest Key Personnel

Backhoe/Excavator NSWC Facility Manager

Rubber Tire Loader Project Manager

Dump Trucks QAlQC Representative

Assorted hand tools Health and Safety Officer

Personal Protective Equipment
Site Supervisor

Environmental Specialist
Decontamination Equipment Environmental Technician
Sampling Equipment Operators/Drivers

Laborer

Figure 3 provides a Project Organizational Chart illustrating how TOlTEST relates to the

regulating agencies involved in this project. The agencies involved and TOlTEST'S

personnel positions are described below.

NAVFACENGCOM Southern Division (South Div)

Overview of project execution and coordination between TOlTEST, NSWC Crane, US EPA,

and other agencies.

US EPA Region V

Responsibilities include overview of all site activities to assure compliance with RCRA, and

approval of all work plans and reports.

NSWC Crane Officer In Charge of Construction (OICC)

South Div's on-site representative and liaison between NSWC Crane, US EPA, and

TOLTEST.

4
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NSWC Crane Environmental Protection Department (EPD)

The EPD is responsible for monitoring TOlTEST'S performance for compliance with RCRA

and other pertinent environmental regulations. A representative from EPD will sign, as the

generator, any manifests for waste materials requiring disposal.
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TOlTEST Facility Manager

TOlTEST'S Facility Manager (FM) is responsible for implementing the project and has the

authority to commit the resources necessary to meet project objectives and requirements.

The FM will report directly to the ECOTR and will provide the major point of contact and

control for matters concerning the project.

The FM will approve all reports (deliverables) before their submission to the U.S. Navy and

U.S.EPA, Reg. V, and ultimately be responsible for the preparation and quality of interim

and final closure reports.

TOlTEST Project Manager

TOlTEST'S Project Manager's (PM) primary function is to ensure that technical, financial,

and scheduling objectives are achieved successfully. The PM has responsibility for

ensuring that the project meets objectives and TOlTEST'S quality standards. The PM will:

• Develop a detailed work plan schedule;

• Establish project policy and procedures to address the specific needs of the project

as a whole, and the objectives of each task;

• Orient the Site Supervisor and all support staff concerning the project's special

considerations;

• Monitor and direct the Site Supervisor;

• Develop and meet ongoing project and/or task staffing requirements, including

mechanisms to review and evaluate each task product;

• Review the work performed on each task to ensure its quality, responsiveness, and

timeliness;

• Review and analyze overall task performance with respect to planned requirements

and authorizations.
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The qualifications and requirements of the QAlQC Representative are in accordance with

the Department of the Navy, Naval Facilities Engineering Command, Guide Specification

NFGS-01450J dated 31 March 2000.

The QAlQC Representative will implement and manage the QC program on this project.

This individual will remain independent of direct job involvement and day-to-day

operations, and will have direct access to corporate executive staff as necessary to resolve

any QA dispute. He/she is responsible for auditing the implementation of the QA program

in conformance with this plan and TOLTEST'S policies. Specific functions and duties

include:

•
•
•
•

Providing QA audits on various phases of the field operations;

Reviewing and approving of QA plans and procedures;

Providing QA technical assistance to project staff;

Reporting on the adequacy, status, and effectiveness of the QA program on a

regular basis to the FM and PM. •
Health and Safety Officer

The qualifications and requirements of the Health and Safety Officer are in accordance

with the Department of the Navy, Naval Facilities Engineering Command, Guide

Specification NFGS-01525F dated 31 March 2000.

The Health and Safety Officer (HSO) reports to the PM and implements and ensures

compliance with the Site Safety and Health Plan (SSHP) and tracks and reports on safety

related matters. Specific responsibilities include:

• Implements personnel surveillance program;

• Provides site-specific training as required by the SSHP;

• Conducts audits as appropriate to ensure compliance;

• Stops work when necessary to ensure the safety of personnel and to prevent damage

to the environment.

6
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Site Supervisor
The TOlTEST Site Supervisor will be responsible for leading and coordinating the day-to

day activities of the various resource specialists under his supervision and will report

directly to the PM. Specific responsibilities include:

•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Work Plan

February 2001

Project No. 37826.01

•

•

•

•
•

•

•

•

Provision of day-to-day coordination with the PM on technical issues in specific

areas of expertise;

Implementing field-related work plans, assurance of schedule compliance, and

adherence to management-developed study requirements;

Coordinating and managing field staff activities including sampling, excavating, and

site restoration;

Adhering to work schedules;

Coordinating and overseeing of technical efforts of subcontractors assisting the field

team;

Identifying problems at the field team level, resolving difficulties in consultation with

the PM, implementing and documenting corrective action procedures and

provisions of communication between team and upper management;

Documenting daily field activities on the Contractors Production Report and

submitting the report on a daily basis to the ECOTR.

Participating in preparation of the Closure Report.

Environmental Specialist

The Environmental Specialist (ES) will be responsible for implementing the requirements

of the SAP and QAPP in the field to ensure that project objectives are met. Duties will

include supervision of grid layout in the contaminated areas, coordination of pre and post

excavation soil sampling, and proper shipment of samples to the laboratory. The ES will

interpret and report results of analytical data to the ECOTR, FM, and PM. The ES will

coordinate the proper disposal of contaminated soils and debris removed from the site in

conjunction with the ECOTR.

Environmental Technician

The Environmental Technician (ET), under the supervision of the ES, will assist in grid

layout in the contaminated areas, perform pre and post-excavation soil sampling activities,

• and prepare samples for shipment to the laboratory

7



Operators/Drivers

Equipment operators will be responsible for proper operation and maintenance of heavy

equipment utilized on the site. They will be familiar with the scope of work and will be

under the direct supervision of the Site Supervisor.

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Work Plan
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•
Laborer

Laborers will report to the Site Supervisor and will be responsible for general site cleanup

and maintenance, hand digging, and decontamination of equipment.

8
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3.0 EXCAVATION SEQUENCE AND OPERATIONAL APPROACH•
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The objective of this interim measure is to characterize the battery area and soil area via

soil analysis, remove battery fragments and potentially contaminated soil from the

impacted areas, properly dispose of contaminated material, complete post-excavation

confirmatory sampling and analysis, implement site restoration to prevent excessive soil

erosion, and complete documentation and reporting to the ECOTR. The excavation

sequence and operational approach to complete these objectives are defined in the

following sections.

3.1 Permitting and Notification

The NSWC Crane facility requires issuance of permits before initiation of excavation

activities. TolTest's Project Manager will be responsible for obtaining an Excavation and

Trenching Permit through the Officer in Charge of Construction, Public Works Department,

Code 094, Building 2516. A Safety Permit is also required and will be secured from the

Crane Army Ammunition Activity located in Building 13. An unexploded ordnance

clearance will be obtained, if necessary, from the ECOTR.

A Pre-Construction meeting will be conducted on the site between the NSWC Crane and

TolTest prior to the start of any work. At this time, details of the sequencing of work,

quality control requirements, and site health and safety procedures will be reviewed.

3.2 Pre-Excavation Site Delineation and Sampling

Once the WP, SSHP, SAP, and QAPP have been approved, TOLTEST will perform pre

excavation sampling activities. Representatives of TOLTEST, EPA, and EPD conducted a

site walk of the site and delineated the boundaries of potential contamination. These

boundaries were marked with pin flags at that time.

The number of. pre-excavation sample points is based on the size of the areas to be

sampled. A full discussion of the procedures for determining the number of sample points

can be found in Section 2.3 of Appendix B. Following those procedures, a total of 11 pre

excavation grab samples will be obtained from the site: five from the soil area and six from

the battery area.

9
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The five samples from the soil area will be obtained from the soil mounds at varying depths

from the surface to deep within the mounds. Samples from the battery area will be

obtained from the surface to a depth of 12 inches. All samples will be grab samples, no

composite samples will be obtained.

Sample points will be identified in the field with pin flags with the sample identifier written

on the flag in indelible ink. The Pre-Excavation Sampling Location Map is depicted as

Figure 1 in Appendix B.

3.3 Analytical Requirements

3.3.1 Soil Area

One sample from the soil area will be analyzed for explosives by EPA Method 8330 and

Appendix IX2 constituents consisting of metals, cyanide, sulfide, volatile organic

compounds (VOCs), semi-volatile organic compounds (SVOCs), herbicides, and

pesticides/PCBs. No analysis for dioxins/furans will be completed. The Appendix IX list

can be found as Attachment 2 to Appendix B. Analysis for VOCs will conform to SW-846,

method 8260/5035 for EnCore samplers. The remaining four samples from the soil area

will be analyzed for Mine Fill A constituents (based on the Biofacility QAPP requirements):

explosives, metals, and VOCs. These constituents were chosen based on the reasonable

assumption that the soil in this area originated from Mine Fill A and the fact that, according

to Crane EPD, there is no history of dioxin/furan contamination at Crane.

Soil that is shown to be contaminated with Mine Fill A constituents only will be handled and

processed according to requirements set forth in the Biofacility Work Plan and QAPP.

Crane EPD will be contacted for further direction if the soil is shown to be contaminated

with Appendix IX constituents.

10
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Pre-excavation samples from the battery area will be analyzed for toxic characteristics and

metals as listed in Table 1.0.

Table 1.0

Battery Area Constituent List

CONSTITUENT METHOD

Ignitability 1010

Corrosivity EPA 150.1

Reactivity Cpt. 7, SW 846

RCRA Metals 6010 & 7471

Cobalt 6010

Lithium 6010

Manganese 6010

Nickel 6010

Zinc 6010

The additional metals chosen (over and above the 8 RCRA metals) were based on

constituents listed in several Material Data Safety Sheets (MSDSs) for batteries, and

Appendix IX metals. Copies of the MSDSs are provided as Attachment 3 to Appendix B.

Analysis for disposal characterization (to include TCLP) will be completed if total metals

analysis indicates that the contamination, if present, exceeds established cleanup goals.

Post-excavation samples will be analyzed for total metals only.

3.3.3 Background

No background samples will be obtained. The background levels for inorganic compounds

as established in the Basewide Background Soils Study will be referenced as discussed

in Section 2.5 of the SAP and Section 8.0 of the QAPP. Background levels for organic

compounds are assumed to be zero.

11
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Excavation will not be required if there are no contaminants present above established

cleanup goals. Establishment of cleanup goals is discussed in Section 8.0 of the QAPP.

Soil and debris from the Battery Area that are determined to be non-hazardous but above

cleanup goals will be scheduled for excavation and disposal at a special-waste disposal

facility. Soil and debris from the battery area that are determined to be hazardous will be

scheduled for excavation and disposal at an approved hazardous waste disposal facility.

No soil excavation is expected in the Soil Area. Therefore, TOlTEST will notify the OICC

and the ECOTR for further direction if contaminated soil is detected in the Soil Area which

requires disposal.

The boundaries of soil excavation in the Battery Area will be based on analysis of pre

excavation samples. TOlTEST'S Environmental Specialist will confer with the ECOTR to

delineate the boundaries of excavation. The depth of soil excavation will be approximately

eighteen inches (since pre-excavation samples are obtained to a depth of one foot) .

No contaminated soil will be excavated until the required disposal permits have been

secured from the disposal facilities and transportation to the facilities has been arranged.

The disposal facilities selected by TOlTEST will be approved by the ECOTR. The use of

dump trucks or rolloff boxes for transportation will be arranged with the disposal facility.

Every effort will be made to excavate all contaminated soil in one day and avoid

precipitation events. Open soil containers will be covered with plastic and open

excavations will be lined with plastic if precipitation occurs or if excavation requires

multiple days to complete. Straw bales will be placed around the excavation in an attempt

to divert any runoff water from entering the excavation should precipitation occur. Any

water collecting in the excavation will be pumped to containers and characterized for

disposal purposes.

•

The areas of potential contamination are small enough such that the equipment used to

excavate the contaminated soil will remain outside the limits of contamination, only the

bucket will be in contact with the contaminated soil. The disposal containers (whether

rolloff boxes or dump trucks) will be placed adjacent to the excavation areas so that the •

soil can be loaded directly into the containers. Excavating equipment and disposal

12



containers will be placed on plastic sheeting or felt during loading to prevent spillage from

contacting uncontaminated soil.•
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In the event of precipitation, excavation activities will be stopped and the plastic sheeting

or felt described above will be rolled up and placed inside a disposal container to prevent

runoff from contaminating an otherwise uncontaminated area.

3.5 Waste Management

Liners will be placed inside the disposal containers prior to being loaded with

contaminated soil. The containers will be tarped-before being shipped to prevent spillage

from the containers and infiltration of precipitation. Labels and placards supplied by the

disposal facility, appropriate for the load being transported (either special or hazardous

waste), will be affixed to each disposal container. Shipping manifests will be completed

by TolTest and signed by the ECOTR as the generator. Shipping manifests will

accompany all loads to the disposal facility. A copy of the manifests will be retained by the

ECOTR and TOLTEST. Copies of all manifests and Certificates of Disposal/Recycling

completed by the disposal facility will be returned to the ECOTR within 30 days of

shipment off station.

3.6 Confirmatory Sampling

When all the identified contaminated areas have been excavated, post-excavation

confirmatory samples will be collected to document removal of contamination. The

number of samples to be obtained (both excavation floor and sid,?wall) will be based on

the area of the excavation and length of the sidewalls as recommended in the Verification

of Soil Remediation Guidance Document (Attachment 10f Appendix B). All samples will

be grab samples obtained from the surface to six inches deep. Sample points will be

identified in the field with pin flags with the sample identifier written on the flag in indelible

ink. The excavations will be covered with 6-mil plastic sheeting following the completion

of confirmatory sampling to prevent the accumulation of rainwater.

Confirmatory samples will be analyzed for those constituents detected in pre-excavation

site characterization samples above cleanup goals. TolTest will contact the ECOTR and

the OICC for further direction if analysis indicates that contamination above cleanup goals

is still present on the floor or in the sidewalls of the excavation.

13
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Site restoration will consist of placing grass seed covered with straw on the excavation

areas. The use of topsoil or backfill is not within the current scope of work for this project.

Once the site restoration has been completed, TOLTEST will demobilize from the site.

3.8 Equipment and Personnel Decontamination

3.8.1 Equipment

Heavy equipment utilized for excavation of the contaminated soil will be decontaminated

prior to leaving the site. Contamination of the equipment tracks or tires will be minimal

since it will have been placed on a protective barrier during excavation. At the conclusion

of excavation activities, contaminated soil adhering to the bucket of the equipment will be

scraped off and loaded into the last remaining disposal container (dump truck or rolloff).

To remove the remaining contaminated soil, the bucket will be held over a bermed

decontamination pad constructed of 6-mil plastic sheeting. A hand held pump sprayer and

brushes will be used to remove the remaining soil followed by a final fine mist rinse. A

minimal amount of water will be used in this process. The soil and water that has collected

in the decontamination pad, and the plastic from the pad and beneath the equipment and

containers, will be placed in the disposal container. Shovels, scrapers, or other tools used

to decontaminate the bucket will be cleaned in a similar manner.

3.8.2 Sampling Equipment

Any non-disposable sampling equipment and PPE will be decontaminated according to the

following procedures;

• Wash in soapy water (alconox or equivalent)

• Rinse in potable water

• Rinse with 10% nitric acid

• Rinse with reagent grade water

• Air dry.

14
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Decontamination wash water will be kept to less that two gallons per sampling event. All

sampling equipment decontamination fluids will be collected, containerized, and

characterized for disposal purposes. Analysis of decontamination water will be based on

constituents that are detected in pre-excavation sampling and other analyses that may be

required by the disposal facility (if disposal is off-site).

3.8.3 Personnel

Personnel are only expected to enter the work zone for sampling activities. Personnel

protective equipment (PPE) consists of disposable clothing of Tyvek suits, over-boots, and

nitrile gloves. Since this clothing is disposable, no decontamination water will be

generated for personnel decontamination.

3.9 Cleanup and Emergency Response

Each day upon completion of work, TOLTEST will remove all excess materials and debris

from the NSWC Crane property. The work areas will be left in a neat and clean condition

and all materials and/or debris will be disposed of properly.

All hazardous substance (HS) releases or spills involving NSWC Crane waste or property

will be immediately reported to the COTR and the ECOTR. Off-site HS releases will be

immediately reported to the proper Federal, State, and Local agencies and the ECOTR.

Spill cleanup, remediation and damage to the environment resulting from TOLTEST'S

actions will be the responsibility of TOLTEST.
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TOlTEST will provide and maintain environmental protection through the completion of this

project. A pre-work meeting will be held prior to the commencement of remediation

activities to discuss the proposed environmental protection. Environmental protection will

be provided to correct conditions that develop during the project, or that are required to

control pollution that develops during normal work practices. TOlTEST'S operations will

comply with all Federal, State and Local regulations pertaining to water, air, solid waste,

hazardous waste and substances, oily substances, and noise pollution.

TOlTEST will at all times be aware of and adhere to all applicable environmental laws,

regulations, and environmental protection policies in effect at the NSWC Crane.

Information concerning Navy environmental policies will be obtained from OPNAVINST

5090.1 B and the NSWC Hazardous Waste Management Plan. TOLTEST will at all times

comply with 40 CFR 262, 263, 264 and 265.

Any hazardous waste created, used, or brought onto NSWC Crane property by TOlTEST

will be the responsibility of TOlTEST. Storage of hazardous waste will be in approved and

properly labeled containers (49 CFR 178). The waste will be properly labeled with the

proper shipping description, accumulation start date, and generator information. The

containers (if any) will be removed from the project site, stored, and treated/disposed of

in accordance with 40 CFR 263, 264.

All waste will be manifested from the site and will be handled through the NSWC Crane,

ECOTR, who will approve and sign for all waste manifested from the site (as stated in

section 3.5). Manifesting arrangements will be scheduled 24 hours in advance, excluding

emergencies. After hours, weekend, and holiday, manifesting can be requested in writing

48 hours prior to shipment. NSWC Crane reserves the right to refuse all after hour,

weekend, and holiday manifesting at the convenience of NSWC Crane.

TOlTEST will preserve the integrity of the natural resources of the project area. This

includes returning the site to its approximate pre-construction conditions, ensuring that the

surrounding area is not environmentally damaged in any way, and preventing the release

of any hazardous substances into the surrounding air, land or water.
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5.0 SITE SAFETY AND HEALTH
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•

Site safety and health is described in detail in the SSHP, Appendix A. In addition, activity

hazard analysis (AHAs) have been prepared for each definable feature of work. The

SSHO will be responsible for reviewing the AHA with the all field personnel involved in a

specific task. The following describes each task/operation in terms of the definable

features associated with each major phase of work. AHAs have been prepared for each

major phase of work and are presented in Appendix D. Definable features of work include

the following:

a. Site Delineation and pre-excavation sampling

b. Soil Excavation and Removal

c. Disposal Activities

d. Post-excavation or Confirmatory Soil Sampling

e. Equipment Decontamination
f. Site Restoration
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•
TOlTEST will develop a detailed report containing all closure documentation including;

tabulated analytical results for confirmatory samples; excavation of battery fragments and

soil; transportation and disposal documentation; analytical results compared to regulatory

limits; all original lab results; photographic documentation; copies of waste manifests;

chain-of-custody documentation; and a discussion of all work performed. This report will

be completed within 120 days after fieldwork is completed.
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7.0 SCHEDULE
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•

The work schedule will be eight to ten-hour days, five to six days per week. The

construction sequence will begin once approvals and all necessary permits and .

notifications have been received. All fieldwork will be completed within six months after

date of order to proceed by the government. The Schedule Time Line will be presented

as Figure 4 after approval of this WP.

The work will be conducted in such a manner as to cause the least interference with the

normal functions of the site and surrounding area. Portions of the site will be vacated for

periods of time as necessary for TOlTEST to perform certain work, stage equipment and

materials. Prior to beginning any work, TOlTEST will meet with the ECOTR in order to

approve the site requirements, schedule, and sequence of work.
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1.0 INTRODUCTION

Final Site Safety and Health Plan
August 2000

Project No. 37826.01

•

•

TolTest is responsible for the safety, health and emergency response provisions for the

soil and debris removal, disposal and site restoration at SWMU 12/14 Mine Fill A

Battery Disposal Site, Naval Surface Warfare Center (NSWC), Crane, Indiana. These
provisions are provided through the development and implementation of TolTest's
Corporate Health and Safety Plan, the Work Plan and this Site Safety and Health Plan

(SSHP). All personnel on site, contractors and subcontractors included, will be
informed of this plan and any potential health and safety hazards of the operation. All
personnel scheduled to work on this site will complete the Declaration of Understand on

page ii before commencing cleanup operations.
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2.0 APPLICABILITY

Final Site Safety and Health Plan
August 2000
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•
This plan will be followed during all site activities starting with site mobilization through

and including site demobilization. This plan incorporates the requirements of the

following regulations and/or appropriate guidance:

•
•

•

•

•
•
•

Federal Acquisition Regulation (FAR) clause 52.236-13, Accident Prevention,

Occupational Safety and Health Administration (OSHA) Construction Industry

Standards, 29 CFR 1926,

OSHA General Industry Standards, 29 CFR 1910 (including but not limited to 29

CFR 1910.120, Hazardous Waste Site Activities),

National Institute of Occupational Safety and Health (NIOSH)/OSHNUnited

States Coast Guard (USCG)/Environmental Protection Agency (EPA),

Occupational Safety and Health Guidance Manual for Hazardous Waste Site

Activities,

49 CFR Part 178

OPNAVINST 5090.1 B and the base Hazardous Waste Management Plan

Other applicable Federal, State, and local safety and health requirements. •
The implementation of the Work Plan includes furnishing all labor, transportation,
supervision, material, and equipment and performing all operations in connection with

the excavation, sampling and disposal of approximately 100 tons of soil and battery

fragments along with site restoration. This site has been historically used as a dumping

area for batteries and the potentially contaminated soil area has an unknown origin.
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3.0 SITE SAFETY AND HEALTH

Final Site Safety and Health Plan
August 2000

Project No. 37826.01

This section addresses the responsibilities for safety and health oversight, personnel
protective equipment, site specific control measures, and operating procedures.

3.1 Key Personnel

The Site Safety and Health Officer (SSHO) implements and enforces the project safety
program and procedures. The SSHO, or designee, will conduct the daily safety meetings

and will interface as required with other site representatives. The SSHO performs duties

such as confirming personnel are fit for duty, coordinating emergency medical care,

conducting daily site safety inspections, and inspecting health and safety equipment. In

addition, the SSHO is responsible for maintaining safety equipment, conducting and

posting daily air monitoring results, conducting monitoring for thermal stress as site
conditions warrant, providing site orientation safety training for all personnel actively
involved in site work, and other site safety documentation. The SSHO takes the following
actions when deemed appropriate.

• Orders immediate shutdown of site activities in the case of a medical emergency or
unsafe practice.

• Ensures protective clothing and equipment are properly stored, used, and maintained.

• Ensures that the environmental and personnel monitoring operations are ongoing in
accordance with technical specifications and required procedures.

The SSHO restricts visitors from areas of potential exposure to harmful substances. A

safety log will be kept for all TolTest activities. This log will include daily safety meeting

topics, training provided, air-monitoring information, visits from all outside personnel and

any incidents related to health and safety.

The TolTest NSWC Facility Manager (FM) communicates directly with the designated

Navy representative and will serve as the primary point of contact. The FM is

responsible for determining the extent and level of input required for technical issues that

arise during the tenure of the project. The FM ensures that all imminent danger

situations, as defined by Section 13(a) of the Occupational Safety and Health Act

(OSHAct), are mitigated immediately upon discovery. Serious violations of safety

standards will be addressed immediately and mitigated as soon as possible. The FM is
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responsible for reporting such imminent danger hazards and serious regulatory violation

to the SSHO and Corporate Safety and Health Manager.

Battery Site Cleanup
NSWC Crane, Indiana

Final Site Safety and Health Plan
August 2000

Project No. 37826.01

•
The Site Supervisor is responsible for all field activities and enforces safe work practices

by all crewmembers. The Site Supervisor watches for ill effects in any of the
crewmembers, especially those symptoms potentially caused by heat stress and

chemical exposure. This individual oversees the safety of any visitors who enter the site.

The FM Site Supervisor and SSHO will investigate all accidents, with assistance from the

SSHO.

The Corporate Safety and Health Manager is responsible for the following:

• Serves as the primary contact to resolve complex health and safety matters that may

arise.

• Approves new or revised written health and safety-related procedures and safe work

practice instructions.

• Assists in the investigation of significant incidents. •

• Conducts periodic audits for compliance with the SSHP, OSHA, and TolTest Health
and Safety regulations and policies.

Although the employer is responsible for providing a safe and healthful workplace, each
employee is responsible for his/her own safety as well of the safety of co-workers. The
employee shall use all equipment provided in a safe and responsible manner as directed

by their supervision. Each employee is responsible for reporting any injuries, incidents,

and safety infractions to their supervision and the SSHO so treatment can be obtained
and/or corrective action taken.

3.2 Personal Protective Equipment

Personal protective equipment (PPE) is to be used by employees for each of the site

tasks and operations being performed. The type of PPE will depend upon the level of

potential exposure to hazards. Based on the Statement of Work (SOW) dated April 13,

1999, the chemicals of concern will be identified during the site pre-characterization.

Samples will be analyzed for metals, volatile organic compounds (VOCs), semi-volatile

organic compounds (SVOCs), polychlorinated biphenyls (PCBs), pesticides, and •
explosives. During excavation and loading of contaminated soil, engineering controls,
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such as wetting the soil will be utilized in order to minimize dust. Level 0 PPE is
anticipated to be used for this site. If unexpected conditions arise or pre

characterization activities indicate that a higher level of protection is needed, PPE will

be upgraded. Level 0 may include:

•
Battery Site Cleanup
NSWC Crane, Indiana

Final Site Safety and Health Plan
August 2000

Project No. 37826.01

•

• Coveralls

• Gloves (optional)
• Boots/shoe, leather or chemical resistant, steel toe and shank

• Boots (outer), chemical resistant, disposable (optional)

• Hard hat
• Safety glasses or chemical splash goggles, impact resistant

• Hearing protection if noise level exceeds 85 dbs

3.3 Site Control Measures

Control procedures will be implemented to prevent unauthorized access to the work
area. This will included safety cones and caution tape or barricades around the area.

At the direction of the Navy, further site controls may be required to prevent trespassers

from having access to the site.

The SSHO will ensure that all personnel entering the site have the necessary training

and medical approval documentation. Personnel entering the site will be given a
thorough briefing on the site hazards and safe work procedures prior to proceeding. All
visitors will be expected to comply with applicable federal, state and local regulatory
requirements as well as the requirements of this SSHP. Visitors will also be expected to
provide their own protective equipment. In the event that a visitor does not adhere to
the provisions of this SSHP, they will be requested to leave the work area. All non
conformance incidents will be recorded in the daily safety log. The SSHO will document
a written record of all personnel entering and exiting the site.

3.4 Site Standard Operating Safety Procedures

The following safety rules shall be adhered to during all site activities:

• • At least one copy of this plan will be available at the project site, in a location
readily available to all personnel, including visitors.
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August 2000
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Personnel should practice contamination avoidance. All liquid, sludge, and soil

samples will be collected in such a manner to minimize contact or exposure to

the materials being sampled.

•
• No foods, beverages, or tobacco products shall be present or consumed in the

Exclusion or Contamination Reduction Zones.

• No alcohol or drugs shall be present or consumed on site, or in any company
vehicle. No personnel will be permitted to work while under the influence of

alcohol or drugs while on site or operating a company vehicle.

• Emergency equipment will be located in the company vehicle in a readily
accessible location. Emergency equipment will consist of fire extinguishers, first

aid kit, mobile telephone, and emergency phone numbers.

• Contact shall be maintained between crew members at all times, and crew
members must observe each other for signs of exposure to chemical, biological,

or physical agents. Indications of adverse effects include, but are not limited to:

Changes in complexion and skin coloration;
Changes in coordination;

Changes in demeanor;
Excessive salivation and pupillary response; and
Changes in speech pattern.

,

• All personnel shall inform their partners or team members of non-visible effects of
overexposure to chemical, biological, or physical agents. Symptoms of
overexposure may include:

Headaches;

Dizziness;

Nausea;

Blurred vision;

Cramps; and

Irritation of the eyes, skin, or respiratory tract.
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•

•

During this project, soil impacted with various contaminants will be excavated. This

may pose an inhalation hazards at the site. Depending upon the analytical results of

the pre-Characterization samples, the breathing zone of on-site workers may be

monitored for specific chemical constituents. Engineering controls, such as wetting the

work area, will be implemented in order to reduce fugitive dust and inhalation hazards.
It is anticipated that respiratory protection will not be needed. If respiratory protection is
deemed necessary, work will stop until the situation is assessed. The selection of

respirators as well as any decisions regarding upgrading or downgrading of respiratory
protection will be made by the SSHO, through consultation with the Corporate Safety
and Health Manager.

3.6 Material Safety Data Sheets (MSDS)

The only known hazardous materials anticipated on site include metals, unleaded
gasoline, diesel fuel, various oils, and lubricants. MSDS' for hazardous materials
brought on site are included in Attachment A.

3.7 Field Training

Field personnel will be required to complete the following training prior to working on
this site:

• Occupational Safety and Health Administration (OSHA) 40-hour Hazardous Waste
and Emergency Response Training per 29 Code of Federal Regulations (CFR)
1910.120, updated by annual 8-hour refresher training.

• OSHA 8-hour supervisor's training course in Hazardous Waste Site Safety per 29
CFR 191 0.120(e) (field management personnel only).

• Site specific training.

• Respiratory training.

• Two on-site personnel will be required to have First Aid and CPR training.

Training will be verified as part of TolTest's review process.
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•
TolTest will implement accident prevention procedures. This section includes a

description of daily safety meetings, daily safety inspections, accident reporting and

excavation safety.

4.1 Daily Safety Meetings

Daily safety meetings will be conducted by the SSHO, or designee. These meetings will

take place at the beginning of each day or if there is a change in personnel. The scope
of work will be discussed along with physical and chemical hazards, protective clothing

and equipment, emergency procedures and directions to the hospital. The activity

hazard analysis (AHA) associated with each major task will also be discussed (AHAs

are presented in the Work Plan as Appendix D). The daily safety meeting will be
documented on the Daily Safety Log (Attachment B). All attendees will sign the log.

4.2 Daily Safety Inspections

All machinery and equipment will be inspected and tested daily by the SSHO to ensure

a safe operating condition. Inspections will be in accordance with the manufacturer's

recommendations and will be documented. Records of inspections will be maintained
at the site, made available upon request, and become part of the project file. The
equipment inspection form can be found in Attachment C.

4.3 Accident Reporting

All reporting and record keeping requirements will be adhered to. TolTest's forms will

be completed for all incidents including personal injury reports, safety incident reports,

equipment damage reports, and vehicle accident reports. All reports will be submitted

to the U.S. Navy's representative within 24 hours of any accident. Copies of these

forms are included in Attachment D.

4.4 Excavation Safety

•

All excavating work will be conducted in strict conformance with, at a minimum, 29 CFR

1926.650 through 26 CFR 1926.653, including requirements for continuously sloping •

excavations to 1-1/2 to 1 (33°41') angle of repose. The excavated areas are anticipated
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to be a depth of approximately two feet below grade and therefore the use of shoring
and sheeting is not anticipated.•
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August 2000
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•

•

Notification will be made to the facility caretaker and Indiana Underground service 72

hours prior to excavation activities. Utility maps of the area surrounding the site will be

examined. Caution will be used during excavation, as exact placements of buried

services may not be known. Should undocumented utilities be encountered, the
Contracting Officers Representative (COR) will be contacted immediately to facilitate
relocations or possible interruptions. An unexploded ordnance clearance will be

secured from the NSWC Crane Explosives Safety Officer before commencing

excavation activities.

Clearances to adjacent overhead transmission and distribution electrical lines will be

sufficient for the movement of vehicles and operation of construction equipment.

TolTest will follow the requirements stated in OSHA 29 CFR 1926 General Construction
Industry Standard and the National Electric Safety Code.

During periods when the work site is unoccupied (i.e., overnight, weekends and other
similar off periods) safety cones and caution tape or barricades will be placed around
the excavation site in such a manner to alert personnel to the danger and prevent them
from entering the work area.
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TolTest will implement an emergency response and contingency procedures, in

accordance with OSHA standards 29 CFR 1910.120(L). This section addresses work

zones and excavation procedures, decontamination, emergency medical treatment,

emergency response procedures, spill and discharge control.

5.1 Work Zones and Evacuation Procedures

Daily safety meetings will identify the work zones for construction activities. The three

general work zones established at the site are the exclusion zone (EZ), contamination

reduction zone (CRZ), and support zone (SZ). The EZ is defined as the area where
contamination is either known or likely to be present, or because of activity, will provide

a potential to cause harm to personnel. Entry into the EZ requires the use of personnel
protective equipment. Safety cones and caution tape or barricades will surround this

zone.

The CRZ is the area where personnel conduct personal and equipment

decontamination. It is essentially a buffer zone between contaminated areas and clean
areas. The SZ is situated in clean areas where the chance to encounter hazardous

materials or conditions is minimal. Safe distances are outside the EZ and places of

refuge are outside the CRZ.

In the event of an emergency, which necessitates evacuation of the site, all personnel
will be expected to leave the work zone, and mobilize at a safe distance, in an area

using the designated evacuation routes. Personnel will remain at that area until the
SSHO, Site Supervisor or designee provides further instructions.

5.2 Decontamination

•

All site personnel should minimize contact with contaminants to minimize the need for

extensive decontamination. The SSHO is responsible for monitoring decontamination

procedures and determining their effectiveness. Non-disposable PPE, sampling

equipment, and heavy equipment will be decontaminated as describe in Section 3.8 of

the Work Plan..Decontamination fluids will be containerized and sampled for disposal

characterization. •
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All TolTest employees participate in TolTest's medical screening and surveillance

programs. If an injury/illness or exposure occurs, employees must seek medical attention

immediately. TolTest field personnel are trained in first aid and CPR and can administer

immediate assistance.

5.3.1 Cold Stress

Cold and/or wet environmental conditions can place workers at risk of cold-related

illness. Hypothermia can occur whenever temperatures are below 45° F. The principal

cause of hypothermia in these conditions usually involves the loss of insulating

properties of clothing due to moisture; heat loss due to increased air movement, and

evaporation of moisture on the skin.

Frostbite, the other illness associated with cold exposure, is the freezing of body tissue

which ranges from superficial freezing of surface skin layers to deep freezing of

underlying tissue. Frostbite will only occur when the ambient temperatures are below

32° F. The risk of frostbite increases as the temperature drops and the wind speed

increases.

Site workers should be protected from exposure to cold so that the core body

temperature does not fall below 98.6° F. Lower body temperatures will very likely result

in reduced mental alertness, reduction in rational decision making, or loss of

consciousness with the threat of fatal consequences. To prevent such occurrence, the

following measures may be implemented:

•

•

•

Site workers should wear warm clothing, such as gloves, heavy socks, etc., when
the air temperature is below 45° F. Protective clothing, such as Tyvek or other

disposable overall, may be used to shield employees from the wind.

When the air temperature is below 32° F, clothing for warmth may include:

Insulated suits, such as whole body thermal underwear

Wool socks or polypropylene socks to keep moisture off the feet

Insulated gloves

Insulated boots

A-11



Insulated head cover such as hard hat, winter liner, or knit cap

Insulated jacket, with wind and water resistant outer layer

Battery Site Cleanup
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•
• At air temperatures below 32° F, the following work practices must be

implemented:

If the clothing of a site worker might become wet in any way on the job

site, the outer layer of clothing must be water permeable

If a site worker's underclothing becomes wet in any way, the worker must

change into dry clothing immediately. If the clothing becomes wet from
sweating (and the employee is uncomfortable), the employee may finish

the task at hand prior to changing into dry clothing.

Site workers will be provided with a warm (65° F or above) break area.
The intake of coffee and tea should be limited, due to their circulatory and

diuretic effects.
The buddy system shall be practiced at all times on site. Any site worker

observed with severe shivering shall leave work area immediately.

Site workers should dress in layers, with thinner lighter clothing worn next •
to the body.

Frostbite. To administer First Aid for frostbite, take the exposed employee

indoors and rewarm the areas quickly in warm water that is between 102° and

105° F, for about 20 minutes or until the frozen tissue regains the original color.
Provide warms drinks, but no coffee, tea, or alcohol. Keep the affected (frozen)
tissue in warm water or covered with warm clothing for 30 minutes, even though
the tissue may be very painful as it thaws. If present, do not allow blisters to be
broken. Use sterile, soft dry material to cover the injured area, keep the patient.
warm and get medical attention.

• Do not rub the frostbitten part (this may cause gangrene).

• Do not use heat lamps or hot water bottles to warm the frostbitten areas.

• Do not place the exposed part near a hot stove.

Hypothermia. Hypothermia is defined as a lowering of the core body

temperature. General hypothermia, the more life-threatening cold injury, affects •
the entire body system. Once the body temperature is lowered to 95° F, thermal
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control is lost, and the body is no longer in thermal balance. A coma may occur
when the core temperature reaches to below 95° F. Death can occur within two

hours of the first signs and symptoms. The general symptoms of the

hypothermia are usually exhibited in five stages:

•
Battery Site Cleanup
NSWC Crane, Indiana

Final Site Safety and Health Plan
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•

•

• Shivering;
• Apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the

body;

• Unconsciousness, glassy stare, slow pulse, and respiratory rate;

• Freezing of the extremities; and

• Death.

Extremely low temperatures are not necessary to induce hypothermia--it can
occur in temperatures as high as 65° F, depending on the wind chill factor. Wind
increases the body's heat loss by dispersing layers of warm air trapped between

layers. of clothing and skin. This heat loss increases as the wind speed
increases.

5.3.2 Heat Stress

Physical hazards may involve heat-related symptoms such as heat stress, heat cramps,
heat exhaustion, or heat stroke.

Heat stress is the aggregate of environmental and physical work factors that make up

the total heat load imposed on the body. The environmental factors of heat stress
include air temperature, humidity, radiant heat exchange, and wind/water vapor
pressure (related to humidity). Physical work contributes to the total heat stress by
producing metabolic heat in the body, proportional to the intensity of the work. Heavy
physical labor can greatly increase the likelihood of heat fatigue, heat exhaustion, and
heat stroke, the latter being a life threatening condition. Heat stress monitoring and

observation of personnel shall commence when the ambient temperature is 80° F or

above (65° F, if chemical protective clothing is worn).

All employees will be informed of the possibility and symptoms of heat stress. If an

employee experiences extreme fatigue, cramps, dizziness, headache, nausea, profuse

sweating, or pale, clammy skin, the employee and the SSHO will take control measures.
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If the symptoms do not subside after a reasonable rest period, the SSHO shall seek

medical assistance.

Battery Site Cleanup
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•
To prevent heat stress, the following control measures will be implemented.

• Site workers will be encouraged to drink plenty of water throughout the day.

• On-site drinking water will be kept cool to encourage personnel to drink
frequently.

• A work regimen that will provide adequate rest periods for cooling down will be
established, as required.

• All personnel will be advised of the dangers and symptoms of heat stroke, heat
eXhaustion, and heat cramps.

• Employees should be instructed to observe and monitor themselves and
coworkers for signs of heat stress and to take additional breaks as necessary.

• All breaks should take place in cool, well-ventilated, and shaded rest areas.

Heat Cramps •
Heat cramps are caused by heavy sweating and inadequate electrolyte

replacement. Symptoms include muscle spasms and pain in the hands, feet or
abdomen.

Heat Exhaustion

Heat exhaustion occurs from increased stress on various body organs. Signs and
symptoms include:

• Pale, cool, moist skin

• Heavy sweating

• Dizziness, nausea

• Fainting

Heat Stroke

Heat stroke is the most serious form of heat stress and should always be treated

as a medical emergency. The body's temperature regulation system fails and

the body temperature rapidly rises to critical levels. Immediate action must be

taken to cool the body before serious injury or death occurs. Signs and •
symptoms of heat stroke include:
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Red, hot, usually dry skin

Lack of or reduced respiration

Nausea

Dizziness and confusion

Strong, rapid pulse and confusion

Coma

Final Site Safety and Health Plan
August 2000
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•

•

The differential diagnosis for heat stroke is the lack of sweating as the body's

defense mechanisms for shedding excess heat fail.

5.3.3 Flora and Fauna Hazards

Insects, animals, and plants which can cause an adverse health effect on workers are a

concern at this site. Stings, bites, and allergic reactions to certain plants can cause

localized swelling and itching which can be treated with basic first aid practices. The
SSHO should be notified if an individual has a known allergy to any specific insect or
allergen. Insect repellant may be used to minimize the potential for bites and stings. In
the event of an allergic reaction, proper medical attention will be sought immediately.

Bites from ticks are common to this area and precautions will be taken to identify and

train workers on the signs and symptoms of Lymes disease. Warning signs for this

disease are a rash which can lead into fever, headache, weakness, and joint and
muscle pain similar to the flu. Workers will be trained on the proper method to remove a
tick and treatment of the bite area.

Encounters with wild animals (e.g. mammals) are not expected but the possibility for
contact with snakes is high given the nature of the site (tall grass, woods, large rocks).
Workers will be warned of this potential and appropriate precautions will be taken during
sampling, clearing, and excavation activities.

5.4 Emergency Alerting and Response Procedures

All hazardous substance releases or spills involving Government waste or Government
property, other than the original release, will be immediately reported to the US Navy.
Spill cleanup and remediation and damage to the environment resulting from TolTest
actions will be the responsibility of TolTest.
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Below are a list of emergency numbers, emergency service organizations and directions

to the nearest hospitals. A telephone is located inside the TolTest support truck.
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•
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• Emergency Telephone Numbers

Jim Hunsicker or Tom NSWC Environmental Protection (812) 854-6160
Brent Services

Law Enforcement NSWC Security (Base) 3300 emergency

Fire Department NSWC Fire Department (Base) 3300 emergency
(812) 854-1235

Ambulance Service NSWC Ambulance (Base) 3300 emergency
(812) 854-1100

Dale Groh NSWC Safety Director (812) 854-3601

Rich Barcum, CSP TolTest Corp. Safety Manager (419) 241-7175

(419) 460-7655 - cell

(800) 680-1071 - pager

Poison Control Center Poison Control Center (800) 942-5969

National Response National Response Center (800) 424-8802
Center

• Richard Karl Regional Chemical Accident (312) 353-9295
Response National Response
Team

Medical Facility (Non- Prompt Care (812) 332-3443
Life Threatening
Injuries)

Medical Facility (Life- NSWC Base Medical Facility (812) 854-1220
Threatening Injuries Head Nurse (Mary Muessig) (812) 854-4319
ONLY)

Hospital Bedford Medical Center (812) 275-1200
2900 West 16th Street
Bedford, IN 47432

Hospital Bloomington Hospital (812) 336-9515
601 West Second Street
Bloomington, IN

Utility Locator Service Public Works Dept. (812) 854-1834

•
Directions to NSWC Medical Facility On-site:

The NSWC Fire Department coordinates the on-site ambulance service. The Medical
Facility is located in Building 12, off of H-2 just north of H-5. This location will be used
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From Bloomington Gate, head east on Highway 58 to the city of Bedford, then turn left
onto 16th Street. Distance to hospital is approximately 20 miles.

Directions to Bloomington Hospital:

Exit NSWC Crane on H5-45 through the Bloomington Gate, then follow Highway 45

North to Bloomington. At the intersection of Highway 45 and Highway 37, continue
straight ahead over the bypass (Bloomfield Road), and follow Bloomfield Road north

until it becomes 2nd street. Continue on 2nd street and the hospital will be on right hand

side of the road.

Directions and area maps to the hospitals are located in Attachment E.

5.5 Spill and Discharge Control

This section provides contingency measures for potential spills and discharges from the •

handling and transportation of any contaminated soil, contamination fluids, and/or oil/fuel.

If a spill or discharge occurs, the following actions, at a minimum, will be taken:

1. Notify the U.S. Navy representative immediately.

2. Take immediate measures to control and contain the spill within the site

boundaries. This will include, at a minimum, the following actions:

• Keep unnecessary people away, isolate hazardous areas, and deny entry.

• Do not allow anyone to touch spilled material.

• Stay upwind; keep out of low areas where fluids and/or vapors may
accumulate.

• Keep combustibles away from the spilled material

• Use water spray or foam to reduce vapor or dust generation, as needed

• Take samples for analysis to determine that clean up is adequate

• Take other corrective measures, as needed

•
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A written report will be submitted to the U.S. Navy within seven days of a verbal report.
The SSHO will conduct spill prevention briefings daily during safety meetings for all
personnel who are involved with handling, receipt, storage, and/or cleanup of oil/fuel.

•
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•

Storage - All tanks, containers, and pumping equipment used for the storage or

handling of flammable and combustible liquids will be labeled or placarded in

accordance with the U.S. Department of Transportation. Oils or fuels temporarily stored

will be kept in tightly sealed containers, with the exception of proper venting, in fire

resistant areas and at safe distances from ignition sources. All transfer vessels will be

emptied at the end of the workday.

Pumping Flammable and Combustible Liquids - Flammable liquid pumping systems

will be electrically bonded and grounded, and will be drawn from, or transferred into

vessels, containers, or tanks through a closed piping system, from safety cans, by
means of a device drawing through the top, or from a container, or portable tanks, by
gravity or pump, through an approved self closing valve. Transferring by means of air

pressure on the container or portable tank is prohibited.

Equipment Inspection - Equipment inspection is part of the daily routine during field

activities. The Site Supervisor is to ensure that no oil/fuel spill has accumulated in any

area by conducting daily visual inspection of the equipment. Equipment and safety
issues will be documented in the daily report.
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:.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - -- - -
'TION 1 CHEMICAL PRODUCTS & COMPANY IDENTIFICATION

OCCUPATIONAL HEALTH SERVICES, INC.
11 WEST 42ND STREET, 12TH FLOOR
NEW YORK, NEW YORK 10036
1-800-445-MSDS (1-800-445-6737) OR
1-212-789-3535

SUBSTANCE: LUBRICATING OILS

FOR EMERGENCY SOURCE INFORMATION
CONTACT: 1-615-366-2000 USA

CAS NUMBER: 72623-87-1

TRADE NAMES/SYNONYMS:
LUBRICATING OILS (PETROLEUM), C20-50, HYDROTREATED NEUTRAL OIL BASED;
SEVERELY HYDROTREATED PARAFFINIC OIL (C23-35); LUBE OIL; OHS69431

CHEMICAL FAMILY:
Petroleum hydrocarbon

CREATION DATE: 03/29/93 REVISION DATE: 09/10/93

_. SECTION 2 COMPOSITION/INFORMATION ON INGREDIENTS
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

; ~NENT : LUBRICATING OILS
C~ER: 72623-87-1
PERCENTAGE: 100.0

OTHER CONTAMINANTS: NONE.

SECTION 3 HAZARDS IDENTIFICATION

CERCLA RATINGS (SCALE 0-3): HEALTH=l FIRE=l REACTIVITY=O PERSISTENCE=O
~FPA RATINGS (SCALE 0-4): HEALTH=l FIRE=l REACTIVITY=O

3MERGENCY OVERVIEW:
Light colored, viscous liquid with a hydrocarbon odor.

May be irritating to the respiratory tract, skin and eyes. May damage the
lungs.
Avoid breathing vapor or misc. Avoid contact with eyes, skin and clothing.
Keep container tightly closed. Wash choroughly after handling. Use only with
adequate ventilacion.

POTENTIAL HEALTH EFFECTS:
INHALATION:

SHORT TERM EFFECTS: May cause irritation.
LONG TERM EFFECTS: May cause lung damage.

-"{IN CONTACT:
,.RT TERM EFFECTS: May cause irritacion.
j G TERM EFFECTS: In addition to effects from short term exposure, acne may
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'occur.
t~ CONTACT:
(- ")RT TERM EFFECTS: May cause irritation. e.
'_J~G TERM EFFECTS: No information is available.

CNGESTION:
SHORT TERM EFFECTS: No information available on significant adverse effects.
LONG TERM EFFECTS: No information is available.

:ARCINOGEN STATUS:
)SHA: N
ITP: N
[ARC: N

SECTION 4 FIRST AID MEASURES

INHALATION:
~IRST AID- Remove from exposure area to fresh air immediately. If breathing

has stopped, perform artificial respiration. Keep person warm and at rest.
Treat symptomatically and supportively. Get medical attention immediately.

SKIN CONTACT:
~IRST AID- Remove contaminated clothing and shoes immediately. Wash affected

area with soap or mild detergent and large amounts of water until no
-. evidence of chemical remains (approximately 15-20 minutes). Get medical
~attention immediately.

~L ";ONTACT: •.
~IRST AID- Wash eyes immediately with large amounts of water or normal saline,

occasionally lifting upper and lower lids, until no evidence of chemical
remains (approximately 15-20 minutes). Get medical attention immediately.

INGESTION:
?IRST AID- Treat symptomatically and supportively. Get medical attention

immediately. If vomiting occurs, keep head lower than hips to prevent
aspiration.

NOTE TO PHYSICIAN
.!:illTIDOTE:
No specific antidote. Treat symptomatically and supportively.

SECTION 5 FIRE FIGHTING MEASURES

?IRE AND EXPLOSION hAZARD:
Slight fire hazard when exposed to heat or flame.

SXTINGUISHING MEDIA:
~ry chemical, carbon dioxide, water spray or regular foam
(1990 Emergency Response Guidebook, DOT P 5800.5).

1.arger fires, use water spray, fog or regular foam
J Emergency Response Guidebook, DOT? 5300.5).
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~
I

_ It..IGHTING:
! container from fire area if you can do it without risk. Do not scatter
sy ed material with high-pressure water streams. Dike fire-control water for
later disposal (1990 Emergency Response Guidebook, DOT P 5800.5, Guide
?age 31).

use agents suitable for type of surrounding fire. Avoid breathing hazardous
vapors, keep upwind.

?LASH POINT: 392-406 F (200-208 C) (COC)
AUTOIGNITION: >671 F (>355 C)
?LAMMABILITY CLASS (OSHA) : IIIB

~ZARDOUS COMBUSTION PRODUCTS:
?hermal decomposition products may include toxic oxides of carbon.

SECTION 6 ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL SPILL:
Stop leak if you can do it without risk. For small spills, take up with sand
or other absorbent material and place into clean, dry containers for later
disposal. Keep unnecessary people away. Isolate hazard area and deny entry.

~~~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -
.«'c: TION 7 HANDLING AND STORAGE

~.".~.... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
G~~ e all federal, state and local regulations when storing this substance.

Store in a cool, well-ventilated area.

Store away from incompatible substances.

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

2XPOSURE LIMITS:
~INERAL OIL MIST:

5 mg/m3 OSHA TWA
5 mg/m3 ACGIH TWA; 10 mg/m3 ACGIH STEL
(Notice of Intended Changes 1993-94)
5 mg/m3 NIOSH recommended TWA;
10 mg/m3 NIOSH recommended STEL

Measurement method: Particulate filter;
l,l,2-trichloro-1,2,2-trifluoroethane; infrared spectrometry;
(NIOSH Vol. III # 5026).

"lENTILATION:
?rovide local exhaust ventilation system to meet published exposure limits.

,JAROTECTION:
~ee must wear splash-proof or dust-resistant safety goggles to prevent
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re contact with this substance.

rency eye wash: Where there is any possibility that an employee's eyes rna., "
e ~xposed to this substance, the employer should provide an eye wash
ountain within the immediate work area for emergency use.

LOTHING:
ear oil impervious clothing. Avoid prolonged or repeated contact with
ubstance. Avoid wearing oil soaked clothing.

LOVES:
mployee must wear appropriate protective gloves to prevent contact with this
ubstance.

ESPlRATOR:
he following respirators and maximum use concentrations are recommendations
'by the u.S. Department of Health and Human Services, NIOSH Pocket Guide to
Chemical Hazards; NIOSH criteria documents or by the u.S. Department of
Labor, 29 CFR 1910 Subpart Z.

he specific respirator selected must be based on contamination levels found
in the work place, must not exceed the working limits of the respirator and
be jointly approved by the National Institute for Occupational Safety and
Health and the Mine Safety and Health Administration (NIOSH-MSHA).

lNERAL OIL MIST:

50 mg/m3- Any supplied-air respirator.
Any self-contained breathing apparatus. .'
Any air-purifying respirator with a high-efficiency particulate

filter.

125 mg/m3- Any supplied-air respirator operated in a continuous-flow mode.
Any powered, air-purifying respirator with a high-efficiency

particulate filter.

250 mg/m3- Any air-purifying, full-facepiece respirator with a
high-efficiency particulate filter.

Any powered, air-purifying respirator with a tight-fitting
facepiece and a high-efficiency particulate filter.

Any supplied-air respirator that has a tight-fitting facepiece
and is operated in a continuous-flow mode.

Any self-contained breathing apparatus with a full facepiece.
Any supplied-air respirator with a full facepiece.

500 mg/m3- Any supplied-air respirator operated in a pressure-demand or other
positive-pressure mode.

Escape- Any air-purifying, full-facepiece respirator with a
high-efficiency particulate filter.

Any appropriate escape-type, self-contained breathing apparatus.

~R FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

/ self-contained breathing apparatus that has a full facepiece and is •
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operated in a pressure-demand or other positive-pressure mode.

~ supplied-air respirator that has a full facepiece and is operated in a
~ressure-demand or other positive-pressure mode in combination with an

auxiliary self-contained breathing apparatus operated in pressure-demand
or other positive-pressure mode.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

DESCRIPTION: Light colored, viscous liquid with a hydrocarbon odor.
30ILING POINT: 714-889 F (379-476 C) (approximate)
VAPOR PRESSURE: <0.008 rnrnHg @ 25 C
SPECIFIC GRAVITY: 0.876 @ 15 C
WATER SOLUBILITY: negligible
VOLATILITY: 0%
VISCOSITY: 32 cSt @ 40 C
SOLVENT SOLUBILITY: Soluble in ether.

POUR POINT: 0 F (-18 C)

SECTION 10 STABILITY·AND REACTIVITY

REACTIVITY:
;Stable under normal temperatures and pressures .

. '.TIONS. TO AVOID:
~~ urn but does not ignite readily. Avoid contact with strong oxidizers,
excessive heat, sparks, or open flame.

INCOMPATIBILITIES:
~UBRICATING OILS:

OXIDIZERS (STRONG): Fire and explosion hazard.

~ZARDOUS DECOMPOSITION:
Thermal decomposition products may include toxic oxides of carbon.

POLYMERIZATION:
~azardous polymerization has not been reported to occur under normal
:emperacures and pressures.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
SECTION 11 TOXICOLOGY INFORMATION

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - --- - - - - - - - - -- - - - - - - - -
~UBRICATING OILS:
TOXICITY DATA: >5000 mg/kg oral-rat LD50 (Petro-Canada, Inc. MSDS)*.
:ARCINOGEN STATUS: None .
.'\CUTE TOXICITY LEVEL : Slightly' toxic by ingastion.
TARGET SFFECTS: Poisoning may affect the lungs.

~ EstimatedeH EFFECTS
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~THALATION:

·BRICATING OILS:
( UTE EXPOSURE- May cause irritation of the respiratory tract .
. --. ..tRONIC EXPOSURE- Sprays and mists may cause chemical pneumonitis.

;KIN CONTACT:
lUBRICATING OILS:

ACUTE EXPOSURE- May cause irritation.
CHRONIC EXPOSURE- Repeated or prolonged contact may cause acneform lesions

and dermatitis. Skin contact has rarely resulted in carcinoma.

:YE CONTACT:
JUBRICATING OILS:

ACUTE EXPOSURE- May cause irritation and smarting of the eyes.
CHRONIC EXPOSURE- No data available.

:NGESTION:
JUBRICATING OILS:

ACUTE EXPOSURE- May cause a laxative effects. Aspiration with subsequent
pulmonary infiltration is possible.

CHRONIC EXPOSURE- No data available.

e

SECTION 12 ECOLOGICAL INFORMATION

~NVIRONMENTAL IMPACT RATING (0-4): no data available

'E AQUATIC TOXICITY: no data available

)EGRADABILITY: no data available

~OG BIOCONCENTRATION FACTOR (BCF): no data available

~OG OCTANOLjWATER PARTITION COEFFICIENT: no data available

e

SECTION 13 DISPOSAL INFORMATION

)bserve all federal, state and local regulations when disposing of this
mbstance.

SECTION 14 TRANSPORTATION INFORMATION
. - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.- - - -- -- - - - - - - - - - - - - - - - - -
~o classification currently assigned

SECTION 15

::'SCA STATUS: Y

REGULATORY INFORMATION

~SRCLA SECTION 103 (40CFR302.4):
~ SECTION 302 (40CFR355.30l:
. SECTION 304 (40CFR355.40):

N
N
N e·
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··"\RA SECTION 313 (40CFR372.65): N
,~ROCESS SAFETY (29CFR1910.119): N
r~RNIA PROPOSITION 65: N

3ARA HAZARD CATEGORIES, SARA SECTIONS 311/312 (40 CFR 370.21)
~CUTE HAZARD: N
:HRONIC HAZARD: N
~IRE HAZARD: N
~EACTIVITY HAZARD: N
SUDDEN RELEASE HAZARD: N

SECTION 16 OTHER

COPYRIGHT 1994 OCCUPATIONAL HEALTH SERVICES, INC. ALL RIGHTS RESERVED.

Licensed to: IeF KAISER INTERNATIONAL, INC & AFFILIATES
To make unlimited paper copies for internal distribution and use only.

~-:a.t".,
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FOR EMERGENCY SOURCE INFORMATION
CONTACT: 1-615-366-2000 USA

,(_~4~ ~ _

~ION 1 CHEMICAL PRODUCTS & COMPANY IDENTIFICATION

)CCUPATIONAL HEALTH SERVICES, INC.
.1 WEST 42ND STREET, 12TH FLOOR
JEW YORK, NEW YORK 10036
.-800-445-MSDS (1-800-445-6737) OR
.-212-789-3535

CAS NUMBER: 8006-61-9
RTECS NUMBER: LX3373000

;UBSTANCE: GASOLINE, AUTOMOTIVE, UNLEADED

~RADE NAMES/SYNONYMS:
illLEADED GASOLINE; PREMIUM UNLEADED GASOLINE; PETROL; MOTOR SPIRITS; BENZIN;
;ASOLINE; "A" GRADE GASOLINE (NCRA); "N" GRAD'E GASOLINE (NCRA); 420003415;
;00000024; UN 1203; STCC 4908178; OHS10340

:HEMICAL FAMILY:
'etroleurn hydrocarbon

CREATION DATE: 04/23/85 REVISION DATE: 01/15/94

•" - - - - -.- - - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -
ION 2 COMPOSITION/INFORMATION ON INGREDIENTS

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
:OMPONENT GASOLINE, AUTOMOTIVE, UNLEADED
:AS NUMBER: 8006-61-9
'ERCENTAGE: 100.0

MAY CONTAIN:
BENZENE >0.1%
CAS NUMBER: 71-43-2

iTHER CONTAMINANTS: NONE

SECTION 3 HAZARDS IDENTIFICATION

:ERCLA RATINGS (SCALE 0-3): HEALTH=3 FIRE=3 REACTIVITY=O PERSISTENCE=l
i?PA RATINGS (SCALE 0-4): HEALTH=l FIRE=3 REACTIVITY=O

:MERGENCY OVERVIEW:
:lear colorless to amber, aromatic, volatile liquid

Cancer hazard (contains material which can cause cancer in humans). Risk of
cancer depends on duration and level of exposure. Causes respiratory tract,
skin and eye irritation. May cause blood disorders. May cause convulsions.
May damage nerves. May affect the central nervous system. May cause adverse
reproductive effects. May cause brain damage. May cause hearing loss. May
~fect the heart. May affect the kidneys. May affect the liver. May damage
~lungs. May cause visual disturbances. Flammable liquid and vapor. May
~e flash fire.
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-. Do not breathe vapor or mist. Do not get in eyes, on skin, or on clothing.
=ep away from all ignition sources. Keep container tightly closed. Wash
or?ughly after handling. Use only with adequate ventilation. Handle with i•

.ut~on .

?OTENTIAL HEALTH EFFECTS:
INHALATION:

SHORT TERM EFFECTS: May cause irritation. Additional effects may include
paleness, flushing, ringing in the ears, lack of appetite, nausea, vomiting,
difficulty speaking, difficulty swallowing, chest pain, difficulty
breathing, irregular heartbeat, headache, weakness, drowsiness, drunkeness,
feeling of well-being, confusion, disorientation, nervousness, restlessness,
sleeplessness, numbness, twitching, visual disturbances, suffocation, lung
damage, blood disorders, nerve effects, paralysis, convulsions, shock,
unconsciousness and coma.
LONG TERM EFFECTS: In addition to effects from short term exposure, weight
loss, low blood pressure, loss of memory, hearing loss, bruising, kidney
damage, nerve damage and brain damage may occur. May also cause reproductive
effects and cancer.

SKIN CONTACT:
SHORT TERM EFFECTS: May cause irritation. Additional effects may include
blisters, blood in the urine, low blood pressure, lung damage and kidney
damage.
LONG TERM EFFECTS: In addition to effects from short term exposure, burns,
tingling sensation and nerve effects may occur.

;O:;YE CONTACT:
~HORT TERM EFFECTS: May cause irritation. Additional effects may include

~~t*~~i~~~~2TS: In addition to effects from short term exposure, .~
cataracts may occur.

INGESTION:
SHORT TERM EFFECTS: May cause gastrointestinal irritation. Additional
effects may include coughing, paleness, flushing, fever, nausea, vomiting,
diarrhea, chest pain, difficulty breathing, irregular heartbeat, headache,
weakness, drunkeness, feeling of well-being, confusion, disorientation,
nervousness, restlessness, excitation or drowsiness, twitching, visual
disturbances, bluish skin color, suffocation, lung damage, liver damage,
paralysis, convulsions, unconsciousness, coma and heart failure.
LONG TERM EFFECTS: In addition to effects from short term exposure, anemia
and impotence may occur. May also cause reproductive effects and cancer.

:ARCINOGEN STATUS:
JSHA: Y
:ITP: Y
:ARC: Y

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - -
SECTION 4 FIRST AID MEASURES

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - -- - - - - - - - - - - - - - -
:NHALATION:
-TRST AID- Remove from exposure area to fresh air immediately. If breathing

s scopped, give artificial respiration. Ma~ntain airway and blood •
. - .?ssure and administer oxygen if available. Keep affected person warm and-
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jet rest. Treat symptomatically and supportively. Administration of oxygen
(.hOUl.d be performed by qualified personnel. Get medical attention
, diately.

3KIN CONTACT:
~IRST AID- Remove contaminated clothing and shoes immediately. Wash affected

area with soap or mild detergent and large amounts of water until no
evidence of chemical remains (approximately 15-20 minutes). Get medical
attention'immediately.

~YE CONTACT:
?IRST AID- Wash eyes immediately with large amounts of water or normal saline,

occasionally lifting upper and lower lids, until no evidence of chemical
remains (approximately 15-20 minutes). Get medical attention immediately.

[NGESTION:
?IRST AID- Only hydrocarbons that are solvents for a toxic agent or are

themselves toxic need to be evacuated. Extreme care must be used to prevent
aspiration. Gastric lavage with a cuffed endotracheal tube in place to
prevent further aspiration should be done within 15 minutes. In the absence
of depression or convulsions or impaired gag reflex, emesis can also be
induced using syrup of ipecac without increasing the hazard of aspiration
(Dreisbach, Handbook ofPoisoning( 12th Ed.). Treat symptomatically and
supportively. Gastric lavage should be performed by qualified medical
personnel. Get medical attention immediately.

"E TO PHYSICIAN

*TE:
~ cific antidote. Treat symptomatically and supportively.

SECTION 5 FIRE FIGHTING MEASURES

~IRE AND EXPLOSION HAZARD:
)angerous fire hazard when exposed to heat or flame.

Tapors are heavier than air and may travel a considerable distance to a source
)f ignition and flash back.

Tapor-air mixtures are explosive.

~XTINGUISHING MEDIA:
)ry chemical, carbon dioxide, water spray or regular foam
:1990 Emergency Response Guidebook, DOT P 5800.5) .

~or larger fires, use water spray, fog or regular foam
:1990 Emergency Response Guidebook, DOT P 5800.5) .

~IREFIGHTING :
10ve container from fire area if you can do it without risk. Apply cooling
rater to sides of containers that are exposed to flames until well after fire

out. Stay away from ends of tanks. For massive fire in cargo area, use
.•ed hose holder or monitor nozzles; if this is impossible, withdraw from
, nd lee fire burn. Withdraw immediately in case of rising sound from
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~nting safety device or any discoloration of tank due to fire. Isolate for
mile in all directions if tank, rail car or tank truck is involved in fire
J Emergency Response Guidebook, DOT P 5800.5, Guide Page 27) . ~

xtinguish only if flow can be stopped; use water in flooding amounts as fog,
olid streams may spread fire. Cool containers with flooding amounts of water,
~ply from as far a distance as possible. Avoid breathing vapors, keep
pwind. Evacuate to a radius of 1500 feet for uncontrollable fires. Consider
vacuation of downwind area if material is leaking.

ater may be ineffective (NFPA 325M, Fire Hazard Properties of Flammable
iquids, Gases, and Volatile Solids, 1991)

LASH POINT: -45 F (-43 C) (CC)
OWER FLAMMABLE LIMIT: 1.2%
PPER FLAMMABLE'LIMIT: 7.6%
UTOIGNITION: 536-853 ? (280-456 C)
LAMMABILITY CLASS (OSHA) : IE

AZARDOUS COMBUSTION PRODUCTS:
herrnal decomposition products may include toxic oxides of carbon.

SECTION 6 ACCIDENTAL RELEASE MEASURES

CCUPATIONAL SPILL: .
't off ignition sources. Stop leak if you can do it without risk. Use water

• to reduce vapors. For small spills, take up with sand or other abSOrben.
a ~ial and place into containers for later disposal. For larger spills, dik
ar ahead of spill for later disposal. No smoking, flames or flares in hazard
rea. Keep unnecessary people away; isolate hazard-area and restrict entry.

eportable Quantity (RQ):
he Superfund Amendments and Reauthorization Act (SARA) Section 304 requires
hat a release equal to or greater than the reportable quantity established
or that substance be immediately reported to the local emergency planning
ommittee and the state emergency response commission (40 CFR 355.40). If the
elease of this substance is reportable under CERCLA Section 103, the National
esponse Center must be notified immediately at (800) 424-8802 or
202) 426-2675 in the metropolitan Washington, D.C. area (40 CFR 302.6).

ATER SPILL:
he California Safe Drinking Water and Toxic Enforcement Act of 1986
Proposition 65) prOhibits contaminating any known source of drinking water
ith substances known t.o cause cancer and/or reprOductive toxicity.

SECTION 7 HANDLING AND STORAGE

,bserve all federal, state and local regUlations when storing this substance.

-~re in accordance with 29 CFR 1910.106.

away from incompatible substances. •



. .
:HS10340

PAGE 5

•
TION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
EXPOSURE LIMITS:
GASOLINE (BULK HANDLING) :

300 ppm (900 mg/m3) OSHA TWA; 500 ppm (1,500 mg/m3) OSHA STEL
300 ppm (900 mg/m3) ACGIH TWA; 500 ppm (1,500 mg/m3) ACGIH STEL

BENZENE:
1 ppm OSHA TWA; 5 ppm OSHA 15 minute STEL; 0.5 ppm OSHA action level
10 ppm (30 mg/m3) ACGIH TWA;
ACGIH A2-Suspected Human Carcinogen
(Notice of Intended Changes 1990-91)
0.1 ppm (0.32 mg/m3) NIOSH recommended 8 hour TWA;
1 ppm (3.2 mg/m3) NIOSH recommended 15 minute ceiling

Measurement method: Charcoal tube; carbon disulfide; gas chromatography with
flame ionization detection; (NIOSH Vol. III # 1500, Hydrocarbons).

10 pounds CERCLA Section 103 Reportable Quantity
Subject to SARA Section 313 Annual Toxic Chemical Release Reporting
Subject to California Proposition.65 cancer and/or reproductive toxicity

warning and release requirements- (February 27, 1987)

~~OSHA revoked the final rule limits of January 19, 1989 in response to the
~lth Circuit Court of Appeals decision (AFL-CIO v. OSHA) effective

. ~e 30, 1993. See 29 CFR 1910.1000 (58 FR 35338)**

VE~LATION:
?rovide local exhaust or general dilution ventilation to meet published
2xposure limits. Ventilation equipment should be explosion-proof if explosive
concentrations of dust, vapor or fume are present.

':::YE PROTECTION:
':::mployee must wear splash-proof or dust-resistant safety goggles to prevent
2ye contact with this substance.

Emergency eye wash: Where there is any possibility that an employee's eyes may
je exposed to this substance, the employer should provide an eye wash
:ountain within the immediate work area for emergency use.

:LOTHING:
Employee muse wear appropriate protective (impervious) clothing and equipment
=0 prevent repeated or prolonged skin contact with this substance.

Any clothing wet with a flammable liquid should be immediately removed at
=he location where it is wetted to prevent burns from possible ignition.

:;LOVES:
~mployee must wear appropriate protective gloves to prevent contact with this
-'lhstance.
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following respirators are recommended based on information found in the ._.
?ysical data, toxicity and health effects sections. They are ranked in

order from minimum to maximum respiratory protection.
The specific respirator selected must be based on contamination levels found

in the work place, must be based on the specific operation, must not exceed
the working limits of the respirator and must be jointly approved by the
National Institute for Occupational Safety and Health and the Mine Safety
and Health Administration (NIOSH-MSHA).

Any chemical cartridge respirator with organic vapor cartridge(s) and a
full facepiece.

Any gas mask with organic vapor canister (chin-style or front- or
back-mounted canister), with a full facepiece.

Any type 'C' supplied-air respirator with a full facepiece operated in
pressure-demand or other positive pressure mode or with a full facepiece,
helmet or hood operated in a continuous-flow mode.

Any self-contained breathing apparatus with a full facepiece operated in
pressure-demand or other positive pressure mode.

FOR FIREFIGHTING AND OTHER IMMEDIATELy'DANGEROUS TO LIFE OR HEALTH CONDITIONS:

_ Any self-contained breathing apparatus that has a full facepiece and is •
' ) operated in a pressure-demand or other positive-pressure mode.

Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an
auxiliary self-contained breathing apparatus operated in pressure-demand
or other positive-pressure mode.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

DESCRIPTION: Clear colorless to amber, aromatic, volatile liquid
BOILING POINT: 100-400 F (38-204 C)
VAPOR DENSITY: 3.0-4.0
SPECIFIC GRAVITY: 0.7-0.8
WATER SOLUBILITY: insoluble
ODOR THRESHOLD: 0.25 ppm
SOLVENT SOLUBILITY: Absolute alcohol, ether, chloroform, benzene

SECTION 10 STABILITY AND REACTIVITY
- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - -
REACTIVITY:
Stable under normal temperatures and pressures.

CONDITIONS TO AVOID:
. 'id contact with heat, sparks, flames, or other sources of ignition. vapor.
~be explosive. Avoid overheating of containers; containers may violently
pture in heat of fire. Avoid contamination of water sources.



:1S10340
PAGE 7

~
PATIBILITIES:

J INE, AUTOMOTIVE, UNLEADED:
IZERS (STRONG): Fire and explosion hazard.

~ZARDOUS DECOMPOSITION:
rhermal decomposition products may include toxic oxides of carbon.

?OLYMERIZATION:
~azardous polymerization has not been reported to occur under normal
:emperatures and pressures.

SECTION 11 TOXICOLOGY INFORMATION

;ASOLINE, AUTOMOTIVE, UNLEADED:
(Data derived from unspecified and unleaded gasoline)
~RRITATION DATA: 500 mg/24 hours skin-rabbit mild; 500 ppm/1 hour eye-man

moderate; 140 ppm/8 hours eye-human mild.
rOXICITY DATA: 900 ppm/1 hour inhalation-man TCLo; 300 gm/m3/5 minutes

inhalation-rat LC50; 300 grn/m3/5 minutes inhalation-mouse LC50;
300 grn/m3/5 minutes inhalation-guinea pig LC50; 30000 ppm/5 minutes
inhalation-mammal LCLo; 18,000 mg/kg oral-rat LD50; 13.6 gm/kg oral-rat
LD50 (AETODY); 53 mg/kg parenterai-man TDLo; tumorigenic data (RTECS).

:ARCINOGEN STATUS: Human Inadequate Evidence, Animal Limited Evidence (IARC
_.Group-2B). In studies with mice and rats by inhalation, an increased
"6:'cidence of hepatocellular adenomas and carcinomas was produced in female

not male mice; an increased incidence of adenomas and carcinomas of the
ey was produced in male but not female rats.

~OCAL EFFECTS: Irritant- inhalation, skin, eye.
~CUTE TOXICITY LEVEL: Relatively non-toxic by inhalation and ingestion.
~ARGET EFFECTS: Central nervous system depressant; simple asphyxiant.
illDITIONAL DATA: The use of alcoholic beverages enhances the toxic effects.

Stimulants such as epinephrine may induce ventricular fibrillation.

,ENZENE:
:RRITATION DATA: 20 mg/24 hours skin-rabbit moderate; 15 mg/24 hours open

skin-rabbit mild; 88 mg eye-rabbit moderate; 2 mg/24 hours eye-rabbit
severe.

~OXICITY DATA: 2000 ppm/5 minutes inhalation-human LCLo; 2 pph/5 minutes
inhalation-human LCLo; 65 mg/m3/5 years inhalation-human LCLo; 100
ppm inhalation-human TCLo; 150 ppm/1 year intermittent inhalation-man
TCLo; 20,000 ppm/5 minutes inhalation-mammal LCLo; 10,000 ppm/7 hours
inhalation-rat LC50; 300 ppm/6 hours/13 weeks intermittent inhalation-rat
TCLo; 9980 ppm inhalation-mouse LC50; 300 ppm/6 hours/13 weeks intermittent
inhalation-mouse TCLo; 103 ppm/6 hours/5 days intermittent inhalation-mouse
TCLo; 10 ppm/6 hours/10 weeks intermittent inhalation-mouse TCLo;
302 ppm/6 hours/26 weeks intermittent inhalation-mouse TCLo;
4680 ppm/8 hours/4 days intermittent inhalation-mouse TCLo; 146,000 mg/m3
inhalation-dog LCLo; 170,000 mg/m3 inhalation-cat LCLo;
45,000 ppm/30 minutes inhalation-rabbit LCLo; >8263 mg/kg skin-rabbit LD50;
~8263 mg/kg skin-guinea pig LD50; 50 mg/kg oral-man LDLo; 930 mg/kg ..

•
-rat LD50; 6600 mg/kg/27 weeks interrmit.tent oral-rat TDLo; 4700 mg/kg
-mouse LD50; 2000 mg/kg oral-dog LDLo; 88 mg/kg intravenous-rabbit LDLo;
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2890 ug/kg intraperitoneal-rat LD50; 340 mg/kg intraperitoneal-mouse LD50;
j27 mg/kg intraperitoneal-guinea pig LDLo; 1500 mg/kg intraperitoneal-mammal

( ~Lo; 1400 mg/kg subcutaneous-frog LDLo; 194 mg/kg unreported-man LDLo; '•
...L1tagenic data (RTECS); reproductive effects data (RTECS); tumorigenic data
(RTECS) .

CARCINOGEN STATUS: OSHA Carcinogen; Known Human Carcinogen (NTP); Human
Sufficient Evidence, Animal Sufficient Evidence (IARC Group-l). Numerous
case reports and series have suggested a relationship between exposure to
benzene and the occurrence of various types of leukemia. Several
case-control studies have also shown increased odds ratios for exposure
to benzene, but mixed exposure patterns and poorly defined exposures render
their interpretation difficult. Three independent cohort studies have
demonstrated an increased incidence of acute nonlymphocytic leukemia in
workers exposed to benzene.

LOCAL EFFECTS: Irritant- inhalation, skin and eye.
ACUTE TOXICITY LEVEL: Moderately toxic by inhalation and ingestion; slightly
. toxic by dermal absorption.

TARGET EFFECTS: Central nervous system depressant; bone marrow depressant.,
Poisoning may also affect the immune system and the heart.

AT INCREASED RISK FROM EXPOSURE: Persons with certain immunological
tendencies, poor nutrition, anemia and drug or chemically induced
agranulocytemia.

ADDITIONAL DATA: Use of alcoholic beverages may enhance the toxic effects.
Use of stimulants such as epinephrine may cause cardiac arrhythmias.
May cross the placenta. Interactions with medications have been reported.

"\LTH EFFECTS

G. ~~~~N lUTOMOTIVE, UNLEADED: ;.
IRRITANT/NARCOTIC/ASPHYXIANT/CARCINOGEN.

ACUTE EXPOSURE- At 160-270 ppm throat irritation may occur within several
hours. At 2000 ppm mild anesthesia may occur within 30 minutes. Other
symptoms of central nervous system depression may include headache,
nausea, vomiting, dizziness, drowsiness, facial flushing, blurred vision,
slurred speech, difficulty swallowing, staggering, confusion and euphoria.
At higher levels dyspnea, pulmonary edema and bronchopneumonia may
develop. Further depression may occur with weak respiration and pulse,
nervousness, twitching, irritability, and ataxia. Severe intoxication may
result in delirium, unconsciousness, coma, and convulsions with
epileptiform seizures. The pupils may be constricted or, in comatose
states, fixed and dilated or unequal; nystagmus may also occur. May also
affect the liver, 'kidneys, spleen, brain, myocardium and pancreas. Death
may be due to respiratory or circulatory failure or ventricular
fibrillation. Extremely high concentration may cause asphyxiation.

CHRONIC EXPOSURE- With few exceptions, most of the reported eff~cts of
repeated inhalation are from intentional "sniffing" of gasoline rather
than workplace exposure. Reported symptoms include headache, nausea,
fatigue,anorexia and weight loss, pallor, dizziness, insomnia, memory
loss, nervousness, confusion, muscular weakness and cramps, peripheral
neuropathy, polyneuritis, and neurasthenia. It is unclear whether some of
these symptoms may have been due to gasoline containing lead. Liver and
and kidney damage are also possible. In a 90 day study, male but not
female rats exhibited a' severe, dose-relat.ed renal toxicity. In another ."",
study, an increase in renal adenomas and carcinomas in male rats and an
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.~, increase in hepatocellular adenomas and carcinomas in female mice were
:~eported.

B"'NE:
IRRITANT/NARCOTIC/BONE MARROW DEPRESSANT/CARCINOGEN.

ACUTE EXPOSURE- Concentrations of 3000 ppm may cause respiratory tract
irritation; more severe exposures may result in pulmonary edema. Systemic
effects are mainly on the central nervous system and depend on exposure
time and concentration. No effects were noted at 25 ppm for 8 hours;
signs of intoxication began at 50-150 ppm within 5 hours; at 500-1500 ppm,
within 1 hour; were severe at 7500 ppm, within 30-60 minutes; and
20,000 ppm was fatal within 5-10 minutes. Effects may include nausea,
vomiting, headache, dizziness, drowsiness, weakness, sometimes preceded
by a brief period of exhilaration or euphoria, irritability, malaise,
confusion, ataxia, staggering, weak, rapid pulse, chest pain and
tightness with breathlessness, pallor, cyanosis of the lips and
fingertips, and tinnitus. In severe exposures there may be blurred
vision, shallow, rapid breathing, delirium, cardiac arrhythmias,
unconsciousness, deep anesthesia, paralysis, and coma characterized
by motor restlessness, tremors and hyperreflexia, sometimes preceded
by convulsions. Recovery depends on the severity of exposure.
polyneuritis may occur and there may be persistent nausea, anorexia,
muscular weakness, headache, drowsiness, insomnia, and agitation. Nervous
irritability, breathlessness, and unsteady gait may persist for 2-3 weeks;
a peculiar skin color and cardiac distress may persist for 4 weeks. Liver
and kidney effects may occur, but are usually mild, temporary impairments.
Chromosomal damage has been found after exposure to toxic levels. Although

•
enerallY hematotoxicity is not a significant concern in acute exposure,
elayed hematological effects, including anemia and thrombocytopenia,

have been reported, as have petechial hemorrhages, spontaneous internal
bleeding and secondary infections. In fatal exposures, death may be due to
asphyxia, central nervous system depression, cardiac or respiratory
failure and circulatory collapse, or occasionally, sudden ventricular
fibrillation. It may occur within a few minutes to several hours, or
cardiac arrythmia may occur at anytime within 24 hours. Also, death from
central nervous system, respiratory or hemorrhagic complications may occur
up to 5 days after exposure. Pathologic findings have included
respiratory inflammation with edema and hemorrhage of the lungs, renal
congestion, cerebral edema, and extensive petechial hemorrhages in the
brain, pleurae, pericardium, urinary tract, mucous membranes, and skin.

CHRONIC EXPOSURE- Longterm exposure may cause symptoms referable to the
central nervous, hematopoietic and immune systems. Early effects are vague
and varied and may include headache, light-headedness, dizziness, nausea,
anorexia, abdominal discomfort, and fatigue. Sore, dry throat, weakness,
lethargy, malaise, drowsiness, nervousness, and irritability have
also been reported. Later there may be dyspnea, pallor, slightly increased
temperature, decreased blood pressure, rapid pUlse, palpitations, and
visual disturbances. Dizziness when cold water is placed in the ear and
hearing impairment have been reported, as have diffuse cerebral atrophy
associated with acaxia, tremors and emotional lability. Workers exposed to
benzene in combination with other solvents have exhibited polyneuritis.
Several case reporcs, one of them an acute exposure, suggesc the

•

SSibility that systemic exposure may be associated with retrobulbar
optic neuricis. Occasionally hemorrhages in retina and conjunctiva
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•

•

:~

occur and rarely neuroretinal edema and papilledema have accompanied
the retinal hemorrhages. Hematological effects vary widely and may
appear after a few weeks or many years of exposure or even many years
after exposure has ceased. The degree of exposure below which no blood
effects will occur cannot be established with certainty. In the early
stages, there may be blood clotting defects due to morphological,
functional and quantitative platelet alteration with resultant bleeding
from the nose and gums, easy bruising and petechiae; leukopenia with
predominant lYmphocytopenia or neutropenia; and anemia which may be
normochromic or macrocytic and hypochromic. Extramedullary hematopoiesis,
splenomegaly, circulating immature marrow cells, and an initial increase
in leukocytes, erythrocytes and platelets have also been reported.
The bone marrow may be hyper-, hypo- or normoplastic and does not always
correlate with the peripheral blood picture. Also, the sYmptoms do not
always parallel the laboratory findings. If treated at this stage, the
effects appear reversible, although recovery may be protracted and there
may be relapses. Decreased erythrocyte survival, hemolysis, capillary
fragility, internal hemorrhages, iron metabolism disturbances, and
hyperbilirubinemia have also been reported. Exposure to high levels for
longer periods may result in aplasia and fatty degeneration of the
bone marrow with pancytopenia. The most serious cases of aplastic anemia
may be fatal due to hemorrhage and infection; death may occur within 3
months of diagnosis. Enormous variability in individual response,
inclUding non-dose dependent aplasia, and the finding of eosinophilia
suggests that, in some cases, the blood dyscrasia may partially be an
allergic reaction. Numerous case reports and series have suggested a
relationship between exposure to benzene and the occurrence of
various types of leukemia. Several case-control studies have also
shown increased odds ratios for exposure to benzene, but mixed exposure
patterns and poorly defined exposures render their interpretation
difficult. Three independent cohort studies have demonstrated an increased
incidence of acute nonlYmphocytic leukemia in workers exposed to benzene.
Several studies have also suggested a link between occupational exposure
and multiple myeloma and lYmphoma, both Hodgkin's and nonhodgkin's.
Although aplastic anemia is probably the more likely consequence of
longterm exposure, it is not uncommon for an individual surviving this,
to go through a preleukemic phase into frank leukemia. Conversely,
leukemia without precedent aplastic anemia can occur. In one study the
range of time from the start of the exposure to the diagnosis of
leukemia was 3-24 years. It has been suggested that the chromosomal
aberrations which can arise in peripheral blood and bone marrow cells
and persist for a long time after exposure ceases, may be associated with
the increased incidence of leukemia. The immunosuppressive effect has
also been suggested as being associated with the leukemogenesis. Adverse
effects on the immunological system have been shown to make rabbits
more susceptible to tuberculosis and pneumonia and may explain why the
terminal event in some cases of benzene intoxication may be overwhelming
infection. Exposed mice exhibited a tendency toward induction of lYmphoid
neoplasms. Rats exhibited an increased incidence of neoplasms, mainly
carcinomas, at various sites. Menstrual disturbances have been reported
more frequently in exposed women. Testicular damage has been repo~ted in
rats, rabbits and guinea pigs. Some animal studies have demonstrated
~rnbryo/fetotoxicity, sometimes at levels as low as 10 ppm and the
)otential for teratogenic effects such as decreased body weight and
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skeletal variants, have also been shown. Other studies have not produced
any abnormalities or embryolethality.

sl CONTACT:
G LINE, AUTOMOTIVE, UNLEADED:
IRRITANT.

ACUTE EXPOSURE- Liquid may cause irritation with erythema and pain.
Prolonged or extensive contact may cause blistering and, in extreme cases
epidermal necrolysis. A 12 year old boy partially immersed in a pool of
gasoline for 1 hour experienced hypotension, abdominal tenderness,
disseminated intravascular coagulation, transient hematuria, nonoliguric
renal failure and an elevated serum amylase. Autopsy revealed cerebral
edema, diffuse bilateral pneumonia, biventricular cardiac enlargement,
toxic nephrosis, fatty infiltration of liver and peripancreatic fat
necrosis.

CHRONIC EXPOSURE- Repeated or prolonged contact with the liquid may cause
irritation, dermatitis and defatting of the skin with drying and cracking
or burns and blistering. Some individuals may develop hypersensitivity,
probably due to additives.

BENZENE:
IRRITANT.

ACUTE EXPOSURE- Direct contact may cause irritation. Effects may include
erythema, a burning sensation, and with prolonged contact, blistering and
edema. Under normal conditions, significant signs of systemic toxicity

~--. are unlikely from skin contact alone due to the slow rate of absorption;
it may however, contribute to the toxicity from inhalation. Application

•

0 guinea pigs resulted in increased dermal permeability.
ONIC EXPOSURE- Repeated or prolonged contact defats the skin and may

result in dermatitis with erythema, scaling, dryness, vesiculation, and
fissuring, possibly accompanied-by paresthesias of the fingers which may
persist several weeks after the dermatitis subsides. peripheral neuritis
has also been reported. Secondary infections may occur. Tests on guinea
pigs indicate sensitization is possible. Although animal studies
have failed to establish a relationship between skin contact and a
carcinogenic effect, most of the studies were inadequate; some papillomas
and hematopoietic effects have been reported.

EYE CONTACT:
GASOLINE, AUTOMOTIVE, UNLEADED:
IRRITANT.

ACUTE EXPOSURE- Concentrations between 270 and 900 ppm may cause a sensation
of irritation often before signs such as conjunctival hyperemia are
visible. Liquid splashed in the eyes may cause pain, smarting and slight,
transient corneal epithelial disturbance. Blepharospasm and conjunctival
hyperemia and edema may occur.

CHRONIC EXPOSURE- Repeated or prolonged exposure may cause conjunctivitis
and possible gradual, irreversible loss of corneal and conjunctival
sensitivity.

BENZENE:
-l.RITANT.
~TE EXPOSURE- May cause irritation. Vapor ~oncentrations of 3000 ppm
....ery irritating, even on brief exposure. Droplets cause a moderate

are



S10340
PAGE 12

burning sensation, but only a slight, transient corneal epithelial injury
with rapid recovery. •
~ONIC EXPOSURE- Repeated or prolonged exposure may cause conjunctivitis. '
50% of rats exposed to 50 ppm for more than 600 hours developed cataracts.

:NGESTION:
~ASOLINE, AUTOMOTIVE, UNLEADED:
rARCOTIC.

ACUTE EXPOSURE- May cause irritation and burning of the gastrointestinal
tract with nausea, vomiting and diarrhea. Absorption may cause initial
central nervous stimulation followed by depression. Symptoms may include a
mild excitation, restlessness, nervousness, irritability, twitching,
weakness, blurred vision, headache, dizziness, drowsiness, incoordination,
confusion, delirium, unconsciousness, convulsions and coma. Cardiac
arrythmias may occur. Transient liver damage is possible. Direct or
indirect aspiration may cause chemical pneumonitis with pulmonary edema
and hemorrhage, possibly complicated by bacterial pneumonia, and less
frequently, by emphysema and pneumonthorax. Signs of pulmonary involvement
may include coughing, dyspnea, substernal pain, sudden development of
rapid breathing, cyanosis, tachycardia and fever. Even small amounts may
be fatal with death caused by cardiac arrest, asphyxia or respiratory
paralysis. Depending on amount aspirated, death may occur rapidly or
within 24 hours.

CHRONIC EXPOSURE- No data available.

':SNZENE:
~COTIC/CARCINOGEN.

ITE EXPOSURE- May cause local irritation and burning sensation in the •
" mouth, throat and stomach, and hemorrhagic inflammatory lesions of the '.

mucous membranes in contact with the liquid. Signs and symptoms ,of
systemic intoxication may include nausea, vomiting, headache, dizziness,
weakness, staggering, chest pain and tightness, shallow, rapid pulse
and respiration, breathlessness, pallor followed by flushing, and a
fear of impending death. There may pe visual disturbances, tremors,
convulsions, ventricullar irregularities, and paralysis. Excitement,
euphoria or delirium may precede weariness, fatigue, sleepiness and
followed by stupor and unconsciousness, coma and death from respiratory
failure. Those who survive the central nervous system effects may develop
bronchitis, pneumonia, pulmonary edema, and intrapulmonary hemorrhage.
Aspiration may cause immediate pulmonary edema and hemorrhage. The
usual lethal dose in humans is 10-15 milliliters, but smaller amounts
have been reported to cause death. A single exposure may produce longterm
effects with pancytopenia persisting up to a year.

CHRONIC EXPOSURE- Daily administration to humans of 2-5 grams in olive oil
caused headache, vertigo, bladder irritability, impotence, gastric
disturbances, and evidence of renal congestion. In female rats treated
with 132 single daily doses over 187 days, no effects were observed at
1 mg/kgi slight leukopenia at 10 mg/kgi and both leukopenia and anemia at
50 and 100 mg/kg. Oral administration to rats and mice at various dose
levels induced neoplasms at mUltiple sites in males and females. In a one
year gavage study, rats given 50 or 250 mg/kg, 4-5 days/week for 52 weeks
did not exhibit acute or subacute toxic effects, but a dose correlated
'ncrease of leukemias and mammary carcinomas was observedi ,some other •
_umor types were also reported. Reproductive effects have been reported



:..rS10340
PAGE 13

in animals.

~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - --- -- -- - -
~ION 12 ECOLOGICAL INFORMATION

~NVIRONMENTAL IMPACT RATING (0-4): no data available

;CUTE AQUATIC TOXICITY: no data available

)EGRADABILITY: no data available

~OG BIOCONCENTRATION FACTOR (BCF): no data available

~OG OCTANOL/WATER PARTITION COEFFICIENT: no data available

SECTION 13 DISPOSAL INFORMATION

)bserve all federal, state and local regulations when disposing of this
3ubstance.

)isposal must be in accordance with standards applicable to generators of
1azardous waste, 40 CFR 262. EPA Hazardous Waste Number D001.

100 pound CERCLA Section 103 Reportable Quantity.

~enzene - Regulatory level: 0.5 mg/l (TCLP-40 CFR 261 Appendix II)
. ~aterials which contain the above substance at or above the TCLP regulatoryeel meet the EPA toxicity characteristic, and must be disposed of in

ordance with 40 CFR part 262. EPA Hazardous Waste Number D018.

SECTION 14 TRANSPORTATION INFORMATION

J.S. DEPARTMENT OF TRANSPORTATION SHIPPING NAME-ID NUMBER, 49 CFR 172.101:
;asoline-UN 1203

J.S. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISION, 49 CFR 172.101:
3 - Flammable liquid

J.S. DEPARTMENT OF TRANSPORTATION PACKING GROUP, 49 CFR 172.101:
?G II

J.S. DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS, 49 CFR 172.101
AND SUBPART E:

:lammable liquid

1.S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS:
~XCEPTIONS: 49 CFR 173.150
-JON-BULK PACKAGING: 49 CFR 173.202
3ULK PACKAGING: 49 CFR 173.242

. S. DEPARTMENT OF TRANSPORTATION QUANTITY LIMITATIONS 49 CFR 172.101:
~NGER AIRCRAFT OR RAILCAR: 5 I
~ AIRCRAFT ONLY: 60 I
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- - - - -- - - - - - - - - --- - - - - --- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - ---- -- - - - - - -- - -
. ~CTION 15 REGULATORY INFORMATION

. -------------------------------------------------------------------------.'
:SCA STATUS: Y

:ERCLA SECTION 103 (40CFR302.4): Y
:ARA SECTION 302 (40CFR355.30): N
;ARA SECTION 304 (40CFR355.40): N
;ARA SECTION 313 (40CFR372.65): Y
lSHA PROCESS SAFETY (29CFR1910.119): N
:ALIFORNIA PROPOSITION 65: Y

10 pounds RQ

iARA HAZARD CATEGORIES,
~CUTE HAZARD:
:HRONIC HAZARD:
~IRE HAZARD:
~EACTIVITY HAZARD:
;UDDEN RELEASE HAZARD:

SECTION 16

SARA SECTIONS 311/312 (40 CFR 370.21)
Y
Y
Y
N
N

OTHER

- COPYRIGHT 1994 OCCUPATIONAL HEALTH SERVICES, INC. ALL RIGHTS RESERVED.

T,icensed to: ICF KAISER INTERNATIONAL, INC & AFFILIATES
) make unlimited paper copies for internal distribution and use only. 4It

•
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... MATERIAL SAFElY DATA SHEET

Date Issued: 02/13/96

(tit
SECTION A • IDENTIFICATION" EMERGENCY INFORMATION
Manufacturer's Name: Drydtn 011 Comp.DY. lac. Address:
Emeraency Telephone Number: 41O-S74-S(XX)

800-771·1466

9300 Pulaski Highway
Baltimore, MD 2l22O

PRODUCT NAME: D d Hit ir~ .ne .D. L h um E.P. Qrease 0, 1 and 2

Chemical Name: P.trDl.u~ Oil (CTeas.)·

Ptoduct Appurance tl Odor:Brown S em i -9011 d
Bland Odor

CAS Number (For PiIIilhed Produc:1):
COMPLEX MlXnJRE
CAS Number Not Applicable

8AZAJU)()US MAlEIUALS mKNmlC4nON SYSttM (HMlS)
Hcallb • 1 Flammability. 1 Reactivity. 0

Huard btlq: Leae.(l SliAtlt-l Maderate·2 Hiah-3 Ezueme-4

COMPONENTS
Lubrirating Oil Base: Stock

SECTION B • COMPONENTS at HAZARD INFORMATION
CAS NO. OF

~
APPROXIMATE

~e5y.

Proprietary Additives Mixture

•
Exposure Umit for Total Product: 5mym' oil mist for an 8-hour work day. Ba$is: OSHA RcS 29 CFR 19W.lOOO
ctlClA Hazardou~ Substances: Nooe knoo.wn. 11 this prodUc:1 is lCcicleala1ly 6pilltd, it is DOl subjet:t CO any special reportiAa under the
reqWcmeJlb of the COmprebensive EDYiroIuDaltai Re&pOll$t, CompeuHtioa, aDd Liability Act (CERQA). We JmllDlDCJId you COIItad IocaJ
authorities to determifte if wre may be other local reporting rcquiremen~ tJS TSCA bTfttmr: All COlIIpODtDts of thia material art on me
US TSCA lnventor,. DrtsIloW Ptaulll& Qaalltlty (TPQ), EPA Regulation ~ CFR 355 Extremely HaurdouI Sulllt_ (SARA Secticm
JOt.3(4): None. fOlk Qemlal L1_ltporUDs. EPA RIl~I.riOll40 CB 372 (SARA Soction 313):
Zinc Alkyldithiophosphate CAS 68649-42-3 lX max

SECTION C· PHYSICAL DATA (1lM foIlMttaa data 8n 8ppr'01iaate or I;)'pkaJ YaJ.a.)
Boiling Range: Not Determined Percent Volatile by Volume: NEGLIGIBLE

SpecificGravity(H~O=l):' 871. 90 e 16. C

PourPoint: f"r •• zing Point O. f"

Viscosity: NI A

Solubility in Water: N~ g 11 g i b 1., B@ low O. lOX

SECTION D· FIRE PROTECTlON.INFORMA1l0N
FLASH POINT a METHOD: Min. ASTM 0-92 C.O.C. oc. (OF.)
400.F

Vapor Pressure: NEGLIGIBLE

Vapor Density; GREATER TIiAN AIR

Evaporation Rate: NEGLIGmLE

A\JTOIGNITION lEMPERA1'VP.E;
NOT DETERMrNED

•

NAnONAL FIRE
rRO'I'ECIlON 4S8OCIAnON
(NfPA).1Iuard IcIetatllbdon

Hulth ·1
f1amtnability • 1
Ruttivity - 0

BuiI; R.ccomlDCDCkd by Dryden Oil Co.
lIuanI ..tfat (Nfl'''):

4-Emcn 3-Hi&b 2·Nodomc
J·S1izhl MnuJI'iflCUt

nu.aabfUl1 UaiCI (" ., ...... air):
t-: Nee......... U".r. Nee~

137 COl) 93

Farm No. MJDS 1.0 REV. V93
~113 ~:213 ~313



~TJUN V • f1KE PROTECTION INFOIlMATION (Coatinued)
IL\N1)lJNG ~AUT10~: u~ .~ 1rittI~ aI'OWId b. -,e- &o6ia,. U.. _to bep~ --.u.n
...., tpIIb, pilot ~.1WIe lJeotricltyw apeD n.-. ;001. Wuet"1 INy be to~ 1PiI1I--, hm Qpaa&IU.

DECOMPOSI11OH l'Il()l)tJC~ VNbEa nIlE CONDmONSc W"1ftimiIc""-dlillJ of ~.....or Me Illif0Iid0e~.
..... ..... cdoa -.0_, 1U16u ezidN. -s cQIr u..~~ 'fIlIiF _Ilr eeem-. or cc.1ieed..-c-
-0IIIp0eIli0a producU. ia." t.- ofiDt~codMuboa. or .. -..w. 8ee111d.
D11NCUlSHINC NmlA. FlU f1CBTING f'IIOCEDuaES: I:MPTY CONTAINn W.uNIHC: e~e Oi 'r II ...

~ .-at1pn1 <1Gf). 6r1 chemic:aI. e.tbaa dioxide ..~ I'MIidlM (tiquld -Vor YlIpOt) ud em be, ...--. DO NOT
.... C)'pI~ .... IDI, all tle alilable for elliJlpttbisla lUSStOOzB. cur, WiLD. IR4Za.IOl.DD. DaII.1.., GaIND
.... la¥otviQIlllia t1P' orptOltwcl, • ." 4i,w oedle" orpolil1llial OIIDCPOSE SUCH COHI'AJHIlU TO HEAT. JlLAMB, IPADtS
liM or 6Jw end cin:~ ...., 10 .. 1Iiluetioa....... an OR arKIlIllOU1l.CES OF JONrTJOH; 'I1IBY WAY IiXPI..ODE
~ Md mpoeK .,." dlIoup~ widllocal ftre AND CAUSit~y OR DEAt1I. Do MlCIIIIcqrIID ~Ieu-.
~ MDori1iet or~~. IMidue II diflhlllO 1'taIm'1. eEalft>'e 4naaD IhaaJd be 'Cd4....1y
n. IDDGwiaa~ roc au type or prodlKt 1ft ... OCI die "iaN, PfOIlCrI1 ~ ud ~, mun.d 10 • .".
rwclllm '1CKlat id .. Nadoaa1 Fire I'roIattioa~. FrIY ~. AD cJlher~ *-aid lie~ or ia _
~ (;"IU 011~ ItIfIInWU. U••"r .,..,. 't'J ....iaOGlllCUl1l, .." ...- ... ia~ wtIb 10'. 7 J

cMmkal. bID. or~ dIoxidt 10 tlltilpilh 1M ftre. w.. Of 1'IJUIaticw.

•
SECTION E -PROTECTION. PRECAVTlONS
VENTlLAnON: v. toc&I nUlIIC to captUrt YapOI', ........r.....
fllItnAII"J. Prnldt \'f8tU.rioa ..maeDt to ,"mal ucet4blJ
rH C • tDdtcl n.p-un tiaJt or'belIM, ornp)oIm CIlIiMut¥ IdoDs
fill V'IpW IIIIU'. No IIDOIdq. na- ..otMr IpkJoa~
USPDlATOKY PIOTECTION: lJR R&9PIkd.•lr ntplratory
,rouedoa La conr..td or ftlCloMd rpacts, If~
nOTl:CTIVl: CLOVES: U..~ aJows,ltDlllldcd.
Ie avMd proIoeaed or repna.cI akia nlllKt. '
EYE PROTECTION: U.. rpIuIl aoaJn or fan IIt.Wd .,.
_ted ..,. Cl"V.

OlBEIl PROTECTIVE EQUIPMENT: U. eh.takat-rnMtaDt
Ifln»O oroUItrlaI~"iousdGcb..l.aJ, if'1M'Ntd, te aw9Mf c.etalllln-daa
ncw.r dotJWs£, .bkb cvuId rtIllJt ia prvIoItctd or repeated rIUo
CICIIIs.t.

WORK rIACTICIS/ENCINURING CONTROLS: I'"P

SECTION F • SPILL OR LEAK PROCEDURE
ENVIRONMENTA.L .IMPACTI Ilepoft IpiIU .. reqvired 10 ltM
~ MboritItt. u.s. COUI 0uanI R'IIl1a1io. ftllIUire
__!ale~ of rpill. tb8l ~OUWnub IJ2Y "'*WI, -1u4luI
ialmnI1IeIII dry creeb, Iltpoct If'iJl 10 !be Caul O\IIrd lOll lrcc
..-ber 100-424-3&02. nocm1..lRES IF MATERIAL IS
~ OR SPILLED: R~er fm~, Add 1IoIftd,~.

Of ocbtr ruitabl. IbIlOft>eft ~ria1 1oO tbc ..,ill 'area. MillimiJa
~ v..-.. MiJlimize Kia eooucl. kftp procSUC1~ ot !at_IS

SECTION G • REACTlVlTY
STABILITY: Il.tbk:
IlAl.AaDO\JS POLYMDUZ.AnON: Will DOl ,,"ur,

CONDlnONs • MATERIALS TO AVOID: A..oid hell. opcIIa._. NId oQclIzil2a lllallriab.

BAlAJlDOuS DECOMJ'OSITION raODUCTS: n-m.J

-,ehwn~ "'"'-a _t la \1M. Do .... Illlft Dear IMM. rperlu,
n... or atr9rlI nI4aDU. b onIer 10 P""'ftDC lin or nplodoa
....."....If lIppI vpriIta'eqai..-Dl.
PDSONAL HYGIENE: MhaimIr:c~Yaplr, akt wllaalft.
AWiW ..mo.' or npeated CIOIIUd willi ....a.-- 'I $ lllleeewl
~ ........~ taefllft~ IIeIM co' rt 1

...ud.....pt)ca.~~GIanIIf h a.-

...~ ...~w-...... DU, '"
won perbL ""-'uet h ...sly .......,.. '"- *!II by~ ....
~ IDIcnowI by ....... "'w;.zywtda IMp ud....
Vlll4BILITY AMONG INDIVIDUALS; HeatdI -tod1cJ _ft
lito"". daat au,~II~ ud ry1Iltldic &ubricuIJ
... pottJll1al bacu beaJtb riab _bidl -, \'JU'7 D'MI .-- to
per-. AI • ps"'tQudoa, UfI'II"rt 10 Iqllllb, vapors, PDirb or f1IIMI
rIIouW bit -Ief,,!ed,

aDd Wa\ll~ by clikiaf or iGlpouadiDI, -Uviae audIori&iu if ..
product .... e1lI.Ired or mIll"'r wweft, _8mAlGItN. or.lIIooaiw
land _.,

.uSual CONFORMITY WITH ALL APPLICABLE
REGULATIONS.
WASJ'E DISPOSAL: DiIpOIC or ill u al¥U' ' .. "lIy .te --..
and in ~,.,ittI aU~a1 repJaUoer liO _lucie FedenI.
~. ead Ioeal~_.

cla:omporitIoa produc:la are biabI1 dcpeadelll oct the combl*ioa
coo4iUoaa. A. ~lcx mb:Iwe oI.nrtlomc 1Olid.~ plnkuwu
IDd .... ""'1 ft'OIvc when Ihia -.kriat~~,

C~ II'lI!lflOxidc &Dd cecr~~~_, be
ron..t IIpOft~OCI,

•

SEerlON H . EMERGENCV A FIRST AID PROCEDURES AND~y ROurES OF ENTRY
In CONTACT: If",Iatbed i!Ito dtc eta. II.... wilJl cleat "Iller b INHALAnON: Vapor p-.. .. \1r) low. Vapor lnba1llioa Uikr
l~~ Of uDlil itriIation IUbridcr. II irritalicml peni... call. amltiml ~ft coadilioal K IlIlll --Uy • probkm. II
pIl"iall~ SKIN CONTACT: 10 ute of Kin coatael, l'ImO't't IllY over<OInI by vapot &om hot product, ~11 l'IIIlO"It hID
ootIlIIIliaatec cklct!.iDa IDd 'NUh akia dtorouply~ KJDP &Ad wl\er. trpo.aTe IlAlI All I pbyeiciaa. Aimi."r ~Il, ir avaIJab•. If
lNGfSTION: Ifqttllld. 00 Nor induce vomiti11f; c.n r rb1Mciall 0'tCI'Cl\PC*d 10oil., relDOVt &QII\~ IJPOaII't \lIIlil~
jnnpedj"'ly. ali. oil e-r1Cioa tuMidc•.

SECTION I • EFFECTS OF OVER£XPOSURE
SKIN:~ or RpU1Cd akin eoIQCt may c_ Kia irriIaUoo. EYI:: M" call.., eye irrilaUoft. INCESTION: Ralab".ly· -..coll:ic.

SECTION J. TRANSPORTATION INFORMATION
DUUTMF.NT OF nANSPOITAnON (DOT). DOT .......Nuaittr. Nee ..........

THi: PIlECISE COMPOSITION OF THIS M1XTU1lE IS PROPa1£TAJlY INFOIlMAnON." MOB COMPl.rJ'E IUSICLOSlJRE
WlLL BE PIlOVlDlD TO A PHYSICIAN OR NUJS[ IN THE [YVl1' or A MEDICAL DDGENCY.

MaDs 1.0

•
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~~~;~-~-------;~~~~;~-~~;~~;~~-~-;;~~~-~~~~~~~~~~~;~------------------

OCCUPATIONAL HEALTH SERVICES, INC.
11 WEST 42ND STREET, 12TH FLOOR
NEW YORK, NEW YORK 10036
1-800-445-MSDS (1-800-445-6737) OR
1-212-789-3535

SUBSTANCE: DIESEL FUEL NO. 4

FOR EMERGENCY SOURCE INFORMATION
CONTACT: 1-615-366-2000 USA

,'.,.. ,.:..,

TRADE NAMES/SYNONYMS:
MARINE DIESEL FUEL; DISTILLATE MARINE DIESEL FUEL; NAVAL DISTILLATE FUEL;
MARINE DISTILLATE OIL; MDO; OHS76274

CHEMICAL FAMILY:
Petroleum hydrocarbon

CREATION DATE: 09/26/91 REVISION DATE: 01/15/94

SECTION 2 COMPOSITION/INFORMATION ON INGREDIENTS

COMPONENT : DIESEL FUEL NO. 4
(~~~CENTAGE: >99.0

((~ CONTAMINANTS: MAY CONTAIN TRACES OF SULFUR

SECTION 3 HAZARDS IDENTIFICATION

CERCLA RATINGS (SCALE 0-3): HEALTH=3 FIRE=2 REACTIVITY=O PERSISTENCE=l
NFPA RATINGS (SCALE 0-4): HEALTH=U FIRE=2 REACTIVITY=O

EMERGENCY OVERVIEW:
Pale yellow liquid.

Suspect cancer hazard (contains material which can cause cancer in animals) .
Risk of cancer depends on duration and level of contact. May be irritating
to the respiratory tract and eyes. May affect the central nervous system.
May damage the lungs. Combustible liquid and vapor.
Keep away from all ignition sources. Avoid breathing vapor or mist. Avoid
contact with eyes, skin and clothing. Keep container tightly closed. Wash
thoroughly after handling. Use only with adequate ventilation.

POTENTIAL HEALTH EFFECTS:
INHALATION:

SHORT TERM EFFECTS: May cause irritation. Additional effects may include
coughing, lack of appetite, nausea, vomiting, difficulty breathing,
headache, weakness, dizziness, confusion, disorientation, incoordination,
restlessness, excitation,bluish skin color, unconsciousness and coma.

" ONG TERM EFFECTS: No information available on significant adverse effects.
'.CONTACT:
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SHORT TERM EFFECTS: No information is available.
,ONG TERM EFFECTS: No information is available .

.:;/ CONTACT: •
i jORT TERM EFFECTS: May cause irritation. .

LONG TERM EFFECTS: No information available on significant adverse effects.
INGESTION:

SHORT TERM EFFECTS: May cause coughing, nausea, vomiting, diarrhea,
difficulty breathing, drunkeness and lung damage.
LONG TERM EFFECTS: No information is available.

ADDITIONAL DATA: May cause cancer.

CARCINOGEN STATUS:
OSHA: N
NTP: N
IARC: Y

SECTION 4 FIRST AID MEASURES

INHALATION:
FIRST AID- Remove from exposure area to fresh air immediately. If breathing

has stopped, perform artificial respiration. Keep person warm and at rest.
Treat symptomatically and supportively. Get medical attention immediately.

SKIN CONTACT:
T data available

-,8 CONTACT: '•.
FIKST AID- Wash eyes immediately with large amounts of water or normal saline

occasionally lifting upper and lower lids, until no evidence of chemical
remains (approximately 15-20 minutes). Get medical attention immediately.

INGESTION:
FIRST AID- Only hydrocarbons that are solvents for a toxic agent or are

themselves toxic need be evacuated. Extreme care must be used to prevent
aspiration. Gastric lavage with a cuffed endotracheal tube in place to
prevent further aspiration should be done within 15 minutes. In the absence
of depression or convulsions or impaired gag reflex, emesis can also be
induced using syrup of ipecac without increasing the hazard of aspiration.
Treat symptomatically and supportively~ Gastric lavage should be performed
by qualified medical personnel. Get medical attention immediately.

NOTE TO PHYSICIAN
ANTIDOTE:
No specific antidote. Treat symptomatically and supportively.

SECTION 5 FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARD:
Moderate fire hazard when exposed to heat or flame.

~s are heavier than air and may travel a considerable distance to a sour~
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_of ignition and flash back.

-dllf-air mixtures are explosive above flash point.

E~NGUISHING MEDIA:
Dry chemical, carbon dioxide, water spray or regular foam
(1990 Emergency Response Guidebook, DOT P 5800.5) .

For larger fires, use water spray, fog or regular foam
(1990 Emergency Response Guidebook, DOT P 5800.5) .

?IREFIGHTING:
Move container from fire area if you can do it without risk. Apply cooling
water to sides of containers that-are exposed to flames until well after fire
is out. Stay away from ends of tanks. For massive fire in cargo area, use
unmanned hose holder or monitor nozzles; if this is impossible, withdraw from
area and let fire burn. Withdraw immediately in case of rising sound from
venting safety device or any discoloration of tank due to fire. Isolate for
1/2 mile in all directions if tank, rail car or tank truck is involved in fire
(1990 Emergency Response Guidebook, DOT P 5800.5, Guide-Page 27).

Extinguish only if flow can be stopped; use flooding amounts of water as a
fog, solid streams may be ineffective. Cool containers with flooding
amounts of water, apply from as far a distance as possible. Avoid breathing
vapors, keep upwind .

.....T,ASH POINT: 140 F (60 C) (PMCC)
~ILITY CLASS (OSHA) : IlIA

~OUS COMBUSTION PRODUCTS:
Thermal decomposition products may include toxic oxides of sulfur and carbon.

SECTION 6 ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL SPILL:
Shut off ignition sources. Stop leak if you can do it without risk. Use water
spray to reduce vapors. For small spills, take up with sand or other absorbent
~aterial and place into containers for later disposal. For larger spills, dike
far ahead of spill for later disposal. No smoking, flames or flares in hazard
~rea. Keep unnecessary people away; isolate hazard area and restrict entry.

SECTION 7 HANDLING AND STORAGE

Qbserve all federal, state and local regulations when storing this substance.

Store in accordance with 29 CFR 1910.106.

30nding and grounding: Substances with low electroconductivity, which
~ay be ignited by electrostatic sparks, should be stored in containers
Nhich meet the bonding and grounding guidelines specified in NFPA 77-1983,
- ~ommended Practice on Static Electricity.

e·
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~tore away from incompatible substances.

- .,,' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - - - - -

!_-}~=~~~-~--------~~=~~~~-~~~~~~~:=~~~~~~_:~~=~~=~~~---------------------~
EXPOSURE LIMITS:
MINERAL OIL MIST:

5 mg/m3 OSHA TWA
5 mg/m3 ACGIH TWA; 10 mg/m3 ACGIH STEL
(Notice of Intended Changes 1993-94)
5 mg/m3 NIOSH recommended TWA;
10 mg/m3 NIOSH recommended STEL

Measurement method: Particulate filter;
l,l,2-trichloro-1,2,2-trifluoroethane; infrared spectrometry;
(NIOSH Vol. III # 5026).

HYDROGEN SULFIDE:
10 ppm (14 mg/m3) OSHA TWA; 15 ppm (21 mg/m3) OSHA STEL.
10 ppm (14 mg/m3) ACGIH TWA; 15 ppm (21 mg/m3) ACGIH STEL
10 ppm NIOSH recommended 10 minute ceiling
10 ppm (14 mg/m3) DFG MAl< TWA; .
20 ppm (28 mg/m3) DFG MAl< 10 minute peak, momentary value; 4 times/shift

Measurement method: Drying tube/molecular sieve tube; thermal desorption
apparatus; gas chromatography with flame ionization detection; (NIOSH

- Vol. 11(6) # 296).

o pounds SARA Section 302 Threshold Planning Quantity
~JO pounds SARA Section 304 Reportable Quantity
100 pounds CERCLA Section 103 Reportable Quantity
1500 pounds OSHA Process Safety Management Threshold Quantity

**OSHA revoked the final rule limits of January 19, 1989 in response to the
11th Circuit Court of Appeals decision (AFL-CIO v. OSHA) effective
June 30, 1993. See 29 CFR 1910.1000 (58 FR 35338)**

VENTILATION:
Process enclosure ventilation recommended to meet published exposure limits.
Ventilation equipment must be explosion-proof.

EYE PROTECTION:
Employee must wear splash-proof or dust-resistant safety goggles and a
faceshield to prevent contact with this substance.

Emergency wash facilities:
Where there is any possibility that an employee's eyes and/or skin may be
exposed to this substance, the employer should provide an eye wash fountain
and quick drench shower within the immediate work area for emergency use.

CLOTHING:
Wear oil impervious clothing. Avoid prolonged or repeated contact with

'stance. Avoid wearing oil soaked clothing.

•

•
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_GLOVES:
. )loyee must wear appropriate protective gloves to prevent contact with this
etance.

RESPIRATOR:
The following respirators are recommended based on information found in the

physical data, toxicity and health effects sections. They are ranked in
order from minimum to maximum respiratory protection.

The specific respirator selected must be based on contamination levels found
in the work place, must be based on the specific operation, must not exceed
the working limits of the respirator and must be jointly approved by the
National Institute for Occupational Safety and Health and the Mine Safety
and Health Administration (NIOSH-MSHA).

Any type 'C' supplied-air respirator with a full facepiece operated in
pressure-demand or other positive pressure mode or with a full facepiece,
helmet or hood operated in continuous-flow mode.

Any self-contained breathing apparatus with a full facepiece operated in
pressure-demand or other positive pressure mode.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode.

"
•

supplied-air respirator that has a full facepiece and is operated in a
,~ ressure-demand or other positive-pressure mode in combination with an

auxiliary self-contained breathing apparatus operated in pressure-demand
or other positive-pressure mode.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

DESCRIPTION: Pale yellow liquid.
BOILING POINT: 272-725 F (133-385 C)
SPECIFIC GRAVITY: 0.840-0.898 @ 60 F
WATER SOLUBILITY: insoluble
VISCOSITY: 1.7-4.3 cSt @ 140 F

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
SECTION 10 STABILITY AND REACTIVITY

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
REACTIVITY:
Stable under normal temperatures and pressures.

CONDITIONS TO AVOID:
Avoid contact with heat, sparks, flames, or other sources of ignition. Vapors
may be explosive. Avoid overheating of containers; containers may violently
rupture in heat of fire. Avoid contamination of water sources.

~ lce amounts of hydrogen sulfide may be present in this product. There is
~ential for accumulation of hydrogen sulfide in the head space of
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containers or in enclosed areas where the product is stored, handled or used ..--

(
.I.

"'OMPATIBILITIES:
.SEL FUEL NO.4:

OXIDIZERS (STRONG): Fire and expos ion hazard. '•
HAZARDOUS DECOMPOSITION:
Thermal decomposition products may include toxic oxides of sulfur and carbon.

POLYMERIZATION:
Hazardous polymerization has not been reported to occur under normal
temperatures and pressures.

SECTION 11 TOXICOLOGY INFORMATION

•

DIESEL FUEL NO.4:
'CARCINOGEN STATUS: Animal Limited Evidence (IARC Group-2B). Skin application

induced squamous-cell tumors in mice.
ACUTE TOXICITY LEVEL: No data available.
TARGET EFFECTS: Poisoning may affect the liver, kidneys, and lung.*

* Based on general information on diesel fuels.

HEALTH EFFECTS
INHALATION:
~~TESEL FUEL NO.4:

\CUTE EXPOSURE- Diesel fuel vapors or mist may cause respiratory tract
"- irritation. A human exposure to diesel fuel has resulted in immediate

cough, dyspnea, cyanosis and unconsciousness for one hour. A productive
cough with sputum smelling of diesel fuel persisted for 37 days. Chest
X-rays showed diffuse shadowing, most prominent at the lung bases, which
resolved slowly with treatment but was still present at day 37. High
levels may also cause central nervous system excitation followed by
depression with symptoms possibly including restlessness, confusion,
ataxia, headache, dizziness, anorexia, nausea, vomiting, weakness,
incoordination, stupor, delirium and coma.

CHRONIC EXPOSURE- Prolonged or repeated exposure to diesel fuel vapors may
cause irritation.

SKIN CONTACT:
FIRST AID- Remove contaminated clothing and shoes immediately. Wash affected

area with soap or mild detergent and large amounts of water until no
evidence of chemical remains (approximately 15-20 minutes). Get medical
attention immediately.

EYE CONTACT:
DIESEL FUEL NO.4:

ACUTE EXPOSURE- Liquid or vapor may cause slight
tests with one sample of diesel fuel in rabbit

CHRONIC EXPOSURE- Repeated or prolonged exposure

---~ESTION:
""EL FUEL NO.4:

irritation, although
eyes was non-irritating.
may cause irritation.

•
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ACUTE EXPOSURE- Diesel fuel may cause nausea, vomiting, cramping, diarrhea,
and possibly symptoms of central nervous system depression. Aspiration

•

f even small amounts during ingestion or vomiting may result in severe
ulmonary irritation with coughing, gagging, dyspnea, substernal distress,

pneumonitis, pulmonary edema and hemorrhage, and death.
CHRONIC EXPOSURE- No data available.

SECTION 12 ECOLOGICAL INFORMATION

ENVIRONMENTAL IMPACT RATING (0-4): no data available

ACUTE AQUATIC TOXICITY: no data available

DEGRADABILITY: no data available

LOG BIOCONCENTRATION FACTOR (BCF): no data available

LOG OCTANOL/WATER PARTITION COEFFICIENT: no data available

SECTION 13 DISPOSAL INFORMATION

Observe all federal, state and local regulations when disposing of this
substance.

,~~sposal must be in accordance with standards applicable to generators of

_
dOUS waste, 40 CFR 262. EPA Hazardous Waste Number D001.

~ pound CERCLA Section 103 Reportable Quantity.

SECTION 14 TRANSPORTATION INFORMATION

U.s. "DEPARTMENT OF TRANSPORTATION SHIPPING NAME-ID NUMBER, 49 CFR 172.101:
Diesel fuel-NA 1993

U.s. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISION, 49 CFR 172.101:
3 - Flammable liquid

U.S. DEPARTMENT OF TRANSPORTATION PACKING GROUP, 49 CFR 172.101:
PG III

U.S. DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS, 49 CFR 172.101
AND SUBPART E:

None

u.S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS:
EXCEPTIONS: 49 CFR 173.150

I

NON-BULK PACKAGING: 49 CFR 173.203
BULK PACKAGING: 49 CFR 173.241

u.S. DEPARTMENT OF TRANSPORTATION QUANTITY LIMITATIONS 49 CFR 172.101:
- :SENGER AIRCRAFT OR RAILCAR: 60 I
~ AIRCRAFT ONLY: 220 I
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._--------------------------------------------------------------------------
;" "',CTION 15 REGULATORY INFORMATION •
~ ~'- -- - - -- - - --- - - - - - --- -- ---- ---- - --- - - - - - - - -- - -- - - -- -- - - -- - - - - --- - - - - - - - - --
rSCA STATUS: N

:ERCLA SECTION 103 (40CFR302. 4) : Y 100 pounds RQ
SARA SECTION 302 (40CFR355. 30) : Y 500 pounds TPQ
SARA SECTION 304 (40CFR355.40) : Y 100 pounds RQ
SARA SECTION 313 (40CFR372. 65) : N
)SHA PROCESS SAFETY (29CFR1910.119) : Y 1500 pounds TQ
:ALIFORNIA PROPOSITION 65: N

SARA HAZARD CATEGORIES,
A.CUTE HAZARD:
CHRONIC HAZARD:
EIRE HAZARD:
REACTIVITY HAZARD:
SUDDEN RELEASE HAZARD:

SECTION 16

SARA SECTIONS 311/312 (40 CFR 370.21)
N
Y
Y
N
N

OTHER

COPYRIGHT 1994 OCCUPATIONAL HEALTH SERVICES, INC. ALL RIGHTS RESERVED.

TJicensed to: ICF KAISER INTERNATIONAL, INC & AFFILIATES
D make unlimited paper copies for internal distribution and use only. •

•
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. ," '7100.•- - - - - - - -- - -- - -- - - - -- - - - - - - - -- - - - - -- - - - - - - - - -- - - - -- - -- - - - - -- - - - - - - -- - - - - - -
TION 1 CHEMICAL PRODUCTS & COMPANY IDENTIFICATION

OCCUPATIONAL HEALTH SERVICES, INC.
11 WEST 42ND STREET, 12TH FLOOR
NEW YORK, NEW YORK 10036
1-800-445-MSDS (1-800-445-6737) OR
1-212-789-3535

SUBSTANCE: DIESEL FUEL NO. 2

FOR EMERGENCY SOURCE INFORMATION
CONTACT: 1-615-366-2000 USA

CAS NUMBER: 68476-34-6

TRADE NAMES/SYNONYMS:
DIESEL OIL; DIESEL FUEL; DIESEL OIL, MEDIUM; FUELS, DIESEL, NO.2;
DIESEL OIL NO. 2-D; DIESEL FUEL OIL NO. 2-D; DIESEL FUEL NO. 2-D;
NO. 2 DIESEL FUEL; WINTER DIESEL; CHEVRON DIESEL FUEL NO.2;
ARCO DIESEL (ARCO 'PRODUCTS COMPANY);' DIESEL FUEL #2; REGULAR DIESEL;
FUEL OIL#2; OHS07100

CHEMICAL FAMILY:
Petroleum hydrocarbon

~" CREATION DATE: 03/14/85 REVISION DATE: 01/15/94.
(4IIl;~;~-;--------~;~~;~~;~;~i~~;;~;~;~-;~-~~;~~~~~~~--- ------------------

COMPONENT : DIESEL FUEL NO. 2-D
CAS NUMBER: 68476-34-6
?ERCE.NTAGE: >99

OTHER CONTAMINANTS: MAY CONTAIN TRACES OF SULFUR

SECTION 3 HAZARDS IDENTIFICATION

CERCLA RATINGS (SCALE 0-3): HEALTH=3 FIRE=2 REACTIVITY=O PERSISTENCE=l
NFPA RATINGS (SCALE 0-4): HEALTH=O FIRE=2 REACTIVITY=O

3MERGENCY OVERVIEW:
Colorless to yellow-brown liquid with a mild petroleum odor.

Suspect cancer hazard (contains material which can cause cancer in animals) .
Risk of cancer depends on duration and level of contact. causes'respiratory
tract and skin irritation. May be irritating to eyes. May affect the central
nervous system. May affect the kidneys. May damage the lungs. Combustible
liquid and vapor.
Keep away from all ignition sources. Avoid breathing vapor or mist. Avoid
contact with eyes, skin and clothing. Keep container tightly closed. Wash
thoroughly after handling. Use only with adequate ventilation.

'.IAL HEALTH EFFECTS:
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"--"THALATION:
HORT TERM EFFECTS: May cause irritation. Additional effects may include
Jughing, lack of appetite, nausea, vomiting, headache, weakness, •

urunkeness, confusion, disorientation, restlessness, excitation, bluish ski
color, unconsciousness and coma.
LONG TERM EFFECTS: No information available on significant adverse effects.

SKIN CONTACT:
SHORT TERM EFFECTS: May cause irritation. Additional effects may include
blisters and sores.
LONG TERM EFFECTS: In addition to effects from short term exposure, lack of
appetite and kidney damage may occur.

EYE CONTACT:
SHORT TERM EFFECTS: May cause irritation.
LONG TERM EFFECTS: No information available on significant adverse effects.

INGESTION:
SHORT TERM EFFECTS: May cause coughing, nausea, vomiting, diarrhea,

. difficulty breathing, drunkeness and lung damage.
LONG TERM EFFECTS: No information is available.

ADDITIONAL DATA: May cause cancer.

CARCINOGEN STATUS:
OSHA: N
NTP: N
IARC: Y

'" CTION 4 FIRST AID MEASURES •
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -"-
INHALATION:
FIRST AID- Remove from exposure area to fresh air immediately. If breathing

has stopped, perform artificial respiration. Keep person warm and at rest.
Treat symptomatically and supportively. Get medical attention immediately.

SKIN CONTACT:
FIRST AID- Remove contaminated clothing and shoes immediately. Wash affected

area with soap or mild detergent and large amounts of water until no
evidence of chemical remains (approximately 15-20 minutes>. Get medical
attention immediately.

EYE CONTACT:
FIRST AID- Wash eyes immediately with large amounts of water or normal saline,

occasionally lifting upper and lower lids, until no evidence of chemical
remains (approximately 15-20 minutes). Get medical attention immediately.

INGESTION:
=IRST AID- Only hydrocarbons that are solvents for a toxic agent or a=~

themselves toxic need be evacuated. Extreme care must be used to prevent
aspiration. Gastric lavage with a cuffed endotracheal tube in place to
prevent further aspiration should be done within 15 minutes. In the absence
of depression or convulsions or impaired gag reflex, emesis can also be
~.nduced using syrup of ipecac without increasing the hazard of aspiration.

~at symptomatically and supportively. Gast~ic lavage should be performed.
qualified medical personnel. Get medical attention immediately.
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r- ~E TO PHYSICIAN
~OTE:
~ecific antidote. Treat symptomatically and supportively.

SECTION 5 FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARD:
Moderate fire hazard when exposed to heat or flame.

Vapors are heavier than air and may travel a considerable distance to a source
of ignition and flash back.

Vapor-air mixtures are explosive above flash point.

EXTINGUISHING MEDIA:
Dry chemical, carbon dioxide, water spray or regular foam
(1990 Emergency Response Guidebook, DOT P 5800.5) .

For larger fires, use water spray, fog or regular foam
(1990 Emergency Response Guidebook, DOT P 5800.5) .

FIREFIGHTING:
,Move container from fire area if you can do it without risk. Apply cooling
?'!1.ter to sides of containers that are exposed to flames until well after fire.
~ out. Stay away from ends of tanks. For massive fire in cargo area, use

•
ned hose holder or monitor nozzles; if this is impossible, withdraw from

a and let fire burn. Withdraw immediately in case of rising sound from
venting safety device or any discoloration of tank due to fire. Isolate for
1/2 mile in all directions if tank, rail car or tank truck is involved in fire
(1990 Emergency Response Guidebook, DOT P 5800.5, Guide Page 27).

Extinguish only if flow can be stopped; use flooding amounts of water as a
fog, solid streams may be ineffective. Cool containers with flooding
amounts of water, apply from as far a distance as possible. Avoid breathing
vapors, keep upwind.

FLASH POINT: :>125 F (:>52 C)
LOWER FLAMMABLE LIMIT: 0.6%
UPPER FLAMMABLE LIMIT: 7.5%
AUTOIGNITION: :>475 F (:>246 C)
FLAMMABILITY CLASS (OSHA) : II

HAZARDOUS COMBUSTION PRODUCTS:
Thermal decomposition products may include toxic oxides of sulfur and carbon.

SECTION 6 ACCIDENTAL RELEASE Iv1EASURES

OCCUPATIONAL SPILL:
-~'It off ignition sources. Stop leak if you can do it without risk. Use water

•
to reduce vapors. For small spills, take. up with sand or other absorbent

ial and place into containers for later disposal. For larger spills, dike
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~\r ahead of spill for later disposal. No smoking, flames or flares in hazard
: ~a. Keep unnecessary people away; isolate hazard area and restrict entry.--------------------------------------------------------------------------e

SECTION 7 HANDLING AND STORAGE

Observe all federal, state and local regulations when storing this substance.

Store in accordance with 29 CFR 1910.106.

Bonding and grounding: Substances with low electroconductivity, which
may be ignited by electrostatic sparks, should be stored in containers
which meet the bonding and grounding guidelines specified in NFPA 77-1983,
Recommended Practice on Static Electricity.

Store away from incompatible substances.

SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE LIMITS:
MINERAL OIL MIST:

5 mg/m3 OSHA TWA
5 mg/m3 ACGIH TWA; 10 mg/m3 ACGIH STEL
(Notice of Intended Changes 1993-94)

_ 5 mg/m3 NIOSH recommended TWA;
. '.0 mg/m3 NIOSH recommended STEL

~asurement method: Particulate filter;
1,1,2-trichloro-1,2,2-trifluoroethane: infrared spectrometry;
(NIOSH Vol. III # 5026) .

HYDROGEN SULFIDE:
10 ppm (14 mg/m3) OSHA TWA: 15 ppm (21 mg/m3) OSHA STEL
10 ppm (14 mg/m3) ACGIH TWA; 15 ppm (21 mg/m3) ACGIH STEL
10 ppm NIOSH recommended 10 minute ceiling
10 ppm (14 mg/m3) DFG MAK TWA:
20 ppm (28 mg/rn3) DFG MAK 10 minute peak, momentary value: 4 times/shift

Measurement method: Drying tube/molecular sieve tube; thermal desorption
apparatus: gas chromatography with flame ionization detection: (NIOSH
Vol. II(6) # 296).

500 pounds SARA Section 302 Threshold Planning Quantity
100 pounds SARA Section 304 Reportable Quantity
100 pounds CERCLA Section 103 Reportable Quantity
1500 pounds OSHA Process Safety Management Threshold Quantity

**OSHA revoked the final rule limits of January 19, 1989 in response to the
11th Circuit Court of Appeals decision (AFL-CIO v. OSHA) effective
June 30, 1993. See 29 CFR 1910.1000 (58 FR 35338)**

"""ILATION:
ide local exhaust ventilation to meet publ'ished exposure limits.

•

•



I:!S071'OO
PAGE 5

-~ntilation equipment should be explosion-proof if explosive concentrations
~st, vapor or fume are present.

3~.ROTECTION:
3mployee must wear splash-proof or dust-resistant safety goggles to prevent
eye contact with this substance.

3mergency eye wash: Where there is any possibility that an employee's eyes may
be exposed to this substance, the employer should provide an eye wash
fountain within the immediate work area for emergency use.

::LOTHING:
Wear oil impervious clothing. Avoid prolonged or repeated contact with
substance. Avoid wearing oil soaked clothing.

:;LOVES:
Smployee must wear appropriate protective gloves to prevent contact with this
substance.

~ESPIRATOR:

rhe following respirators are recommended based on information found in the
physical data, toxicity and health effects sections. They are ranked in
order from minimum to maximum respiratory protection.

rhe specific respirator selected must be based on contamination levels found
in the work place, must be based on the specific operation, must not exceed

c' the working limits of the respirator and must be jointly approved by the
Tational Institute for Occupational Safety and Health and the Mine Safety
~Health Administration (NIOSH-MSHA).

Any type 'C' supplied-air respirator with a full facepiece operated in
pressure-demand or other positive pressure mode or with a full facepiece,
helmet or hood operated in continuous-flow mode.

Any self-contained breathing apparatus with a full facepiece operated in
pressure-demand or other positive pressure mode.

~OR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:

Any self-contained breathing apparatus that has a full facepiece and is
operated in a pressure-demand or other positive-pressure mode.

Any supplied-air respirator that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode in combination with an
auxiliary self-contained breathing apparatus operated in pressure-demand
or other positive-pressure mode.

. -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -
SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - --- - - - -- - - - - - --
lESCRIPTION: Colorless to yellow-brown liquid with a mild petroleum odor.
\~TLING POINT: 350-680 F (177-360 Cl

•

G POINT: 0 F (-18 C)
~ PRESSURE: 1 rnrnHg @ 20 C
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-'POR DENSITY: >1
~CIFIC GRAVITY: 0.87-0.90
~R SOLUBILITY: insoluble

V~~COSITY: 32.6-40.1 SSU @ 100 F

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY:
Stable under normal temperatures and pressures in a closed container.

CONDITIONS TO AVOID:
Avoid contact with heat, sparks, flames, or other Sources of ignition. Vapors
may be explosive. Avoid overheating of containers; containers may violently
rupture in heat of fire. Avoid contamination of water sources.

Trace amounts of hydrogen sulfide may be present in this product. There is
a potential for accumulation of hydrogen sulfide in the head space of
containers or in enclosed areas where the product is stored, handled or used.

INCOMPATIBILITIES:
DIESEL FUEL:

OXIDIZERS (STRONG): Fire and expos ion hazard.

P~ZARDOUS DECOMPOSITION:
Thermal decomposition products may include toxic oxides of sulfur and carbon.

"MERIZATION:
n~~rdous polymerization has not been reported to occur under normal
temperatures and pressures.

SECTION 11 TOXICOLOGY INFORMATION

DIESEL FUEL:
TOXICITY DATA: 7.5 gm/kg (marketplace sample) oral-rat LD50 (AETODY); >5 ml/kg

(marketplace sample) skin-rabbit LD50 (AETODY).
CARCINOGEN STATUS: Human Inadequate Evidence, Animal Limited Evidence

(IARC Group-2B). (See additional data)
~OCAL EFFECTS: Irritant- inhalation, skin.
ACUTE TOXICITY LEVEL: Slightly toxic by dermal absorption; relatively

non-toxic by ingestion.
TARGET EFFECTS: Central nervous system depressant. Poisoning may also affect

the liver and kidneys.
~DITIONAL DATA: Animal studies have confirmed an association between the

induction of cancer, primarily of the lung, and inhalation exposure to whole
diesel exhaust. Limited epidemiologic evidence also suggests an association
between occupational exposure to diesel engine emissions and lung cancer
(NIOSH, 1988).

:iEALTH EFFECTS
-'''''-IALATION:

~EL FUEL:
rANT/NARCOTIC. :.
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~ACUTE EXPOSURE- Vapors or mist may cause respiratory tract irritation.
,,~~ human exposure has resulted in immediate cough, dypsnea, cyanosis and
~nconsciousness for one hour. A productive cough with sputum smelling of

diesel fuel persisited for 37 days. Chest X-rays showed diffuse shadowing,
most prominent at the lung bases, which resolved slowly with treatment but
was still present at day 37. High levels may also cause central nervous
system excitation followed by depression with symptoms possibly including
restlessness, confusion, ataxia, headache, dizziness, anorexia, nausea,
vomiting, weakness, incoordination, stupor, delirium and coma.

CHRONIC EXPOSURE- Prolonged or repeated exposure may cause irritation. One
individual exposed to diesel vapors in a truck cab developed nephrotoxic
effects.

SKIN CONTACT:
DIESEL FUEL:
IRRITANT.

ACUTE EXPOSURE- May cause smarting, redness and irritation. A sample of
diesel fuel applied to rabbits under a patch for 24 hours caused extreme
irritation with severe erythema and edema with blistering and open sores.

CHRONIC EXPOSURE- Repeated or prolonged contact may cause defatting and
drying of the skin resulting in irritation and dermatitis. Cutaneous
hyperkeratosis has been described in engine drivers with occupational
exposure to diesel fuel. Two individuals with topical exposure from
washing hair or hands with diesel fuel developed acute renal failure; one
also had gastrointestinal symptoms. Repeated applications to rabbit skin
produced 67~ mortality at 8 ~L/kg. The primary causes of death were

~. depression and anorexia which were induced by dermal irritation with
,.nfection, rather than systemic intoxication. Autopsy revealed effects on

the liver and kidneys.

EYE CONTACT:
DIESEL FUEL:

ACUTE EXPOSURE- Liquid or vapor may cause slight irritation, although
tests with one sample of diesel fuel in rabbit eyes was non-irritating.

CHRONIC EXPOSURE- Repeated or prolonged exposure may cause irritation.

INGESTION:
DIESEL FUEL:
NARCOTIC.

ACUTE EXPOSURE- May cause nausea, vomiting, cramping, diarrhea, and possibly
symptoms of central nervous system depression. Aspiration of even small
amounts during ingestion or vomiting may result in severe pulmonary
irritation with coughing, gagging, dyspnea, substernal distress, and
pneumonitis, pulmonary edema and hemorrhage, and death.

CHRONIC EXPOSURE- No data available.

SECTION 12 ECOLOGICAL INFORMATION
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
ENVIRONMENTAL IMPACT RATING (0-4): no cata available

~~TITE AQUATIC TOXICITY: no data available

4IIlnABILITY: no data available
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BIOCONCENTRATION FACTOR (BCF): no data available

LOG OCTANOL/WATER PARTITION COEFFICIENT: no data available

SECTION 13 DISPOSAL INFORMATION

Observe all federal, state and local regulations when disposing of this
substance.

Disposal must be in accordance with standards applicable to generators of
hazardous waste, 40 CFR 262. EPA Hazardous Waste Number D001.

100 pound CERCLA Section 103 Reportable Quantity.

SECTION 14 TRANSPORTATION INFORMATION

u.S. DEPARTMENT OF TRANSPORTATION SHIPPING NAME-ID NUMBER, 49 CFR 172.101:
Diesel fuel-NA 1993

u.S. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISION, 49 CFR 172.101:
3 - Flammable liquid

D.S. DEPARTMENT OF TRANSPORTATION PACKING GROUP, 49 CFR 172.101:
III

". ~. DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS, 49 CFR 172.101 .'
AND SUBPART E:

None

U.S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS:
EXCEPTIONS: 49 CFR 173.150
NON-BULK PACKAGING: 49 CFR 173.203
3ULK PACKAGING: 49 CFR 173.241

u.S. DEPARTMENT OF TRANSPORTATION QUANTITY LIMITATIONS 49 CFR 172.101:
?ASSENGER AIRCRAFT OR RAILCAR: 60 I"
CARGO AIRCRAFT ONLY: 220 I

SECTION 15

TSCA STATUS: Y

REGULATORY INFORMATION

~~. _ HAZARD CATEGORIES, SARA SECTIONS 311/312 (40 CFR 370.21)
:UTE HAZARD: Y

CERCLA SECTION 103 (40CFR302.4):
SARA SECTION 302 (40CFR355.30):
SARA SECTION 304 (40CFR355.40):
SARA SECTION 313 (40CFR372.65):
OSHA PROCESS SAFETY (29CFR1910.119):
-'''TJIFORNIA PROPOSITION 65:

Y 100 pounds RQ
Y 500 pounds TPQ
Y 100 pounds RQ
N
Y 1500 pounds TQ
N

•
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~qRONIC HAZARD:
~E HAZARD:

•
IVITY HAZARD:
N RELEASE HAZARD:

SECTION 16

y
y
N
N

OTHER

COPYRIGHT 1994 OCCUPATIONAL HEALTH SERVICES, INC. ALL RIGHTS RESERVED.

Licensed to: ICF KAISER INTERNATIONAL, INC & AFFILIATES
To make unlimited paper copies for internal distribution and use only .

•
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JOHN DEERE

DEERE & COMPANY
John Deere Road, Moline, IL 61265
1-800-822-8262 .

Material Data Safety Sheet

(

• JOHN DEERE PRODUCT NAME: GLS Gear Lubricant (SAE BOW/gO)

DATA SHEET NO: 8503-40,040
LATEST REVISION DATE: 15 Feb. 1989
DEERE CODE: XJ
JDM PART NO: TY6252, TY6296

TY6382, TY6383

-------------------------- SECTION I - PRODUCT IDENTIFICATION -------------------------

CHEMICAL NAME AND SYNONYMS: Lubricating Oil; Gear Oil
CHEMICAL FAMILY: Hydrocarbon FORMULA: Complex

-------------------------- SECTION II - HAZARDOUS INGREDIENTS -------------------------

•

INGREDIENT
Solvent refined, hydro-

treated residual oil

Solvent refined, hydro
treated dewaxed heavy
paraffinic dist.

Severly hydrotreated
heavy naphthenic
distillate

Polymeric additive in oil
(poly-methacrylate)

*for product

PERCENT

40-90

5-30

10-40

10

TLV/PEL

5 mg/m3*

V.P.

64742570

64742650

64742525

None

----------------------------- SECTION III - PHYSICAL DATA -----------------------------

BOILING POINT: > 7000 F
% VOLATILE VOLUME: N.A.
VAPOR DENSITY: N.A.
APPEARANCE/ODOR: Amber/petroleum

SP. GRAVITY (WATER=l): 0.90
EVAPORATION RATE: N.A.
SOLUBILITY IN WATER: Insoluble
N.A. - not available

FLAMMABLE LIMIT - LEL: N/A
Water fog, foam dry chemical, carbon dioxide, or halogenated

•

---------------------- SECTION IV - FIRE , EXPLOSION HAZARD DATA ----------------------

FLASH POINT: 3600 F
EXTINGUISHING MEDIA:
agents.
SPECIAL FIRE FIGHTING PROCEDURES: Do not use a direct stream of water. Product will
float and can be reignited on surface of water. Cool fire exposed containers with
water. Use NIOSH approved self-contained breathing apparatus.

UNUSUAL FIRE & EXPLOSION HAZARDS: None

0-2183 (2·92) RecyCled Paper @
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--------------------------- SECTION V - HEALTH HAZARD DATA ----------------------------

EXPOSURE LIMIT: See Section II - Hazardous Ingredients
EFFECTS OF OVEREXPOSURE: Exposure to vapors or mists of this product may cause mild
upper respiratory tract irritation. Prolonged or repeated contact may cause various
skin disorders such as dermatitis, oil acne, or folliculitis. Eye contact is minimally
irritating. Effects of ingestion are expected to be relatively non-toxic. Preexisting
skin & respiratory disorders may be aggravated by exposure to this product.
EMERGENCY & FIRST AID: Eyes - flush with water 15 minutes. Skin - remove contaminated
clothing; wash skin with soap and water; if material is injected under the skin, do not
wait for symptoms to develop - get medical attention promptly to prevent serious
damage. Inhalation - remove victim to fresh air and provide oxygen if breathing is
difficult. Ingestion - do NOT induce vomiting. In all cases seek medical attention.

-----~----------------------SECTION VI - REACTIVITY DATA -----------------------------
STABILITY: Stable
INCOMPATIBILITY: Avoid open flame, and oxidizing materials
HAZARDOUS POLYMERIZATION: Will not occur
DECOMPOSITION PRODUCTS: Dependent on combustion conditions. A complex mixture of
airborne solid liquid and gas will evolve when this material undergoes pyrolysis or
combustion. Oxides of carbon, sulfur, phosphorous, and other unidentified organic com
pounds may be formed.

SECTION VII - SPILL OR LEAK PROCEDURE ------------------------e;STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Dike and contain. Use
vacuum or an absorbent such as clay or sand to pick up. Flush area with water to
remove trace residue. NOTE: This product is classified as an oil under the Clean
Water Act. Spills, entering surface waters or any watercourse or sewer leading to
surface waters, must be reported to the National Response Center 800-424-9802.
WASTE DISPOSAL METHOD: In accord with federal, state, and local regulations

------------------- SECTION VIII - PROTECTIVE EQUIPMENT INFORMATION -------------------

VENTILATION: Local exhaust to keep TLV/PEL below acceptable levels
RESPIRATOR: NIOSH approved as needed EYE WEAR: Recommended
GLOVES: Recommended to minimize skin contact OTHER:

--------------------------- SECTION IX - SPECIAL PRECAUTIONS --------------------------

Minimize skin contact. Wash with soap and water before eating, smoking, or using
toilet facilities. Launder contaminated clothing before reuse. Properly dispose of
contaminated articles including shoes that cannot be cleaned. Store in a cool, dry
place with adequate ventilation. Keep away from open flames. Keep away from children.

----------------------------- SECTION X - DATA PREPARATION ----------------------------

-------------------------------------~------------------
The information contained herein i~ believed to be accurate. However, no warranty i~ expre~~ed or implied regarding the
accuracy of the~e data or the re~ult~ to be obtained from the u~e thereof. Vendor a~~ume~ no re~pon~ibility tor injury
to vendee or third per~on~ proximately cau~ed by the material if rea~onable ~afety procedure~ are not adhered to a~

~tipulated in the data ~heet. Furthermore, vendee a~~ume~ the ri~k in u~e of the material.

NAME: T. M.PJr~jH

:~:~~:~~~~-~-~-~~-----

TITLE: Industrial Hygienist

DATE: January 26, 1998

•
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~"Daily Hazard Communication Brief"
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EQUIPMENT INSPECTION FORM
OPERATORS CAlLY PRE-OP, MAINTENANCE & SAFETY INSPECTION

Type: Hours: Miles: I - - 00 lop:

Inspection Item OK N/A Adjustments/Repairs Made or Required

Service, Parking &
Emergency Brakes
Steering Mechanism
Tires, Wheels, Nuts
Lights, Reflectors
CouplinQ Devices
Operating Controls
Windshield Wipers
Hom & Backup Alarm
Seat Belts/Shoulder
Harness
Fire Extinguisher
Mirrors
Hydraulic System
Operation
Fluid Levels (Oil & Water)
Tracks

•

•
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Incident Forms
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Tracking # _

Accident & Incident Report

Vehicle Incident; Vehicle #:---
Accident

_ Body Damage
Theft

_ Equipment Damage
Lost
Stolen

Personal Injury/lllness
First Aid
Other: -----

_ Safety/Non-Injury Incident
Near Miss
Vandalism / Property Damage

_ Personal Property
_ Company Property

•

Other:

Associates Name: SS#:

Date Incident Occurred: Time of Incident: A.M. P.M.

Supervisor's Name: Date and Time Reported:

Project Manager's Name:

•
Date of Hire:

Names of Witnesses to the Incident:

Time in Present Occupation: __ years __months

In case of accident, were the police called: Yes No If yes, who responded:

Describe the Events leading to the Incident:

Task at which the associate was engaged (Describe any tools or equipment being used):

Description of the work area:

Description of the incident:

• Did the incident take place on the premises: Yes No Location:

P:\Corp\HR\H&S Dept\Forms\lncident Reports\TolTest, Inc. Incident Report.doc



Tracking #-------
No Number of days NOT worked?

(
Did associate receive medical care? Yes

If yes, where (Place, city, and phone #): ~ _

Name of the attending physician:

•
Type of injury:
(Sprain. Strain. Cut. Abrasion. Contusion. Break. etc.)

Part of body injured:

First aid and/or medical treatment provided (be specific):

Have you ever injured this area before?

Safety Officer's Comments:

Yes No If yes, when:

Corrective action (Preventative, Avoidance, Engineered changes): _

•
Signature of Associate: -.,.. _

Signature of Departmental Safety Officer:

Signature of Corporate Safety Officer:

HUMAN RESOURCES DEPARTMENT

Date:

Date:

Date:

ABRA Case II:

Recordable: Y N

Out of State: Y N

BWC Claim II:

Lost Time: Y N

II Days Away:

Filed with BWC: Y N

Restrictions:

II Days Restricted: _

Date filed:

Date Closed:

Original: Health and Safety File
,,

CC: Associate __ Dept. Safety Rep. . Worker's Comp File

P:\Corp\HR\H&S Dept\Forms\lncident Reports\ToITest. Inc. Incident Report.doc
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Legend

Primary Route

Naval Reservation Boundary_..

..
0.

Directions to the Nearest

Medical Facility

Directions to Bloomington Hospital:

Exit Base on H5-45 through the Bloomington Gate, follow
Highway 45 North to Bloomington. At Highway 45 and Highway

37, continue going straight over the bypass (Bloomfield Road),
follow Bloomfield road north which tums Into 2nd Street.
Follow 2nd Street and hospital Is on your right.

Directions to Bedford Medical Center:

From Main Gate, head east on Highway 58 to the city of
Bedford, left onto 16th street. Distance to hospltal is
approximately 20 miles.

Directions to NSWC Medical Department on site:

The NSWC Medical Department manages and coordinates the on

site ambulance service. Located in Building 12 off of H-2
just north of H-5.
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Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

1.1 Introduction

1.0

Final Sampling and Analysis Plan

October 2000

Project No. 37826.01

PROJECT DESCRIPTION

TOLTEST, Inc. (TOLTEST) has prepared this Sampling and Analysis Plan (SAP) for interim

measures cleanup defined in the scope of work letter dated April 13, 1999, under Contract

#N68950-96-D-0052 and Delivery Order FC04. This SAP describes the field activities that

must be performed and defines the procedures and methods that must be used to collect

field measurements and samples. It also discusses quality assurance/quality control

(QAlQC) samples, and requirements for sample chain of custody, documentation, and

shipping.

This project includes furnishing all labor, transportation, supervision, material and

equipment, and performing all operations in connection with the excavation, sampling, and

disposal of the battery disposal area and a potentially contaminated soil area at SWMU

12/14, Mine Fill A Battery Site Cleanup. Since this is an interim measure, the scope of

work for this contract does not address the potential for groundwater contamination. This

scope addresses only the removal of the potential source of contamination.

1.2 Site Description

A detailed discussion of the site description is presented in Section 1.1 of the Interim

Measures Work Plan.

1.3 Site Physical Characteristics

A detailed discussion of the site physical characteristics is presented in Section 1.2 of

the Interim Measures Work Plan.

1.4 Project Sampling Objectives

The sampling objectives are to collect pre-excavation samples for site characterization,

characterization of contaminated soil for disposal purposes, and collect post-excavation

confirmatory samples. The groundwater sampling is not addressed in this scope of work.

B-1
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1.5 Data quality Objectives
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••0

Data Ouality Objectives (DOOs) are qualitative and quantitative statements specifying the

quality of the data required to support decisions made during interim measures cleanup,

and are based on the end uses ofthe data to be collected. This project will utilize NEESA

Level C for all off-site analytical work.

The primary DOOs for sampling described in this SAP are to produce data of sufficient

quality and quantity in order to determine if excavated areas meet cleanup goals

(discussed in section 2.5 of this plan) and to characterize the excavated soil for the proper

disposal. The data collected for soil disposal must be of acceptable quantity and quality

to demonstrate compliance with established Resource Conservation and Recovery Act

(RCRA) requirements and/or specific disposal facility requirements. These objectives will

be achieved by controlling sample collection, sample custody, sample analysis, sample

data review, and data reporting. Sample collection procedures are described in Section

3 of this plan.

Sampling and analytical methods will be consistent with standard methods outlined by the •

United States Environmental Protection Agency (USEPA) and meet CLP Level IV criteria.

Laboratory data will be calculated and reported in a manner consistent with USEPA

approved analytical procedures and with other TOLTEST programs that report similar data.

Data acquisition will be amenable to evaluation of precision, accuracy; representatives,

comparability, and completeness as discussed in Section 4 of the Quality Assurance

Project Plan (Appendix C of the Battery Site Work Plan):

Remedial goals, methodologies, and laboratory reporting limits for all analyses are

discussed in Section 8.0 of the OAPP (App. C to the WP).

If the laboratory is unable to meet these reporting goals, TolTest will contact the

Laboratory Project Manager to discuss corrective action measures. If after implementation

of corrective action measures the laboratory is still unable to meet project reporting goals,

TolTest will contact the ECOTR to discuss resolution options.

B-2
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2.0
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October 2000
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PREPARATION FOR SAMPLING

This section includes procedures and steps to be followed prior to sampling and includes

training requirements, pre-sampling tasks, sampling locations, analytical requirements, and

project target parameters and intended data usage.

2.1 Training Reguirements

Personnel responsible for collecting field samples will be required to read this SAP and

will be familiar with all required methods and procedures. The field sampling crew and the

Quality Control personnel performing inspections will be trained prior to commencing field

activities. Training will be verified as part of TOLTEST'S review process. Personnel in

charge of reducing, evaluating, and reviewing the laboratory field data must have a

working knowledge of the analytical methods employed.

All field personnel will be trained as described in the SSHP (Appendix A of the Battery Site

Work Plan). Required training includes the following:

• Occupational Safety and Health Administration (OSHA) 40-hour Hazardous Waste and

Emergency Response Training per 29 Code of Federal Regulations (CFR) 1910.120,

updated by annual 8-hour refresher training.

• OSHA 8-hour supervisor's training course in Hazardous Waste Site Safety per 29 CFR

191 0.120(e) (field management personnel only).

• Site specific training.

• Respiratory training.

• Two on-site personnel will be required to have First Aid and CPR training.

• The individual responsible for the safe package, labeling and shipping of hazardous

environmental samples must meet the training requirements specified in United States

Department of Transportation (USDOT) 49 CFR 172.700, Subpart H.

B-3
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2.2 Pre-Sampling Tasks
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•
Prior to sample collection, the following tasks will be completed:

• Review information, such as the Work Plan, SSHP, .QAPP, previous site

characterization reports, disposal records, etc., to gain general knowledge of the

potential materials to be encountered.

• Ensure appropriate staging areas have been properly constructed. Sufficient room

should be allowed for exclusion zones, contamination reduction zones, and support

zones around staging areas. Verify that excavation permits have been obtained.

• Carefully review the SSHP and Work Plan. All field personnel will attend a health and

safety meeting at the beginning of each day and prior to starting a new ta~k. Field

personnel will be asked to document that training was completed, and that they will

abide by the provisions stated in Appendix A of the Battery Site Work Plan.

• Inventory all supplies. Maintain careful records of calibration data for all monitoring

equipment. Check supply list daily to determine if additional items are needed. A

general list of sampling and other field equipment is provided in Table 2.0 of the Work

Plan.

• Obtain all necessary documentation materials, including, field logbooks, sample labels,

chain of custody forms, etc.

• Collect the applicable health and safety equipment as defined in Appendix A of the

Battery Site Work Plan.

• Confirm that utilities have been marked prior to sampling activities.

• Confirm that unexploded ordnance clearance has been received.

2.3 Sampling Locations

I

To determine the number of sample points relative to the size of the area to be sampled,

the Verification of Soil Remediation Guidance Documene (Guidance Document) was

referenced. The Guidance Document is provided as Attachment A to this plan. The size

of the soil area is approximately 2355 square feet consisting of several soil mounds, none

exceeding four feet in height. The size of the battery area is approximately 3500 square

feet. Following the Guidance Document guidelines, a total of11 pre-excavation grab

samples will be obtained from the site: five from the soil area and six from the battery area. ,

"8-4



•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Sampling and Analysis Plan

February 2001

Project No. 37826.01

•

•

The approximate location of the soil samples is depicted in Figure 1, Pre-Excavation

Sample Location Map. The location of sample points will be biased to areas of suspected

contamination as discussed in the Guidance Document. The samples from the soil

mounds will be obtained at varying depths from the surface to deep within the mounds.

Samples from the battery area will be obtained from the surface to a depth of 12 inches.

All samples will be grab samples, no composite samples will be obtained.

Pre-excavation sample points will be identified in the field with pin flags with the sample

identifier written on the flag in indelible ink.

Once the identified areas of contamination have been excavated, confirmatory (post

excavation) sampling activities will proceed. The area of excavation will be measured and

the number of floor samples to be obtained will be determined by the size of the excavation

using the Guidance Document as a reference. Sidewall samples will be obtained if the

excavation is one foot deep or deeper. The number of sidewall samples to be obtained

will be based on the total square footage of the sidewalls. No less than one sample will

be collected per sidewall. Post-excavation samples will be collected from the surface to

6 inches deep.

Post-excavation boundaries and sample points will be surveyed and mapped at the

conclusion of the project.

2.4 Analytical Requirements

2.4.1 Soil Area

One sample from the soil area will be analyzed for explosives by EPA Method 8330 and

Appendix IX2 constituents consisting of metals, cyanide, sulfide, volatile organic

compounds (VOCs), semi-volatile organic compounds (SVOCs), herbicides, and

pesticides/PCBs. No analysis for dioxins/furans will be completed. The Appendix IX list

can be found as Attachment B to this plan. Analysis for VOCs will conform to SW-846,

method 8260/5035 for EnCore samplers. The remaining four samples from the soil area

will be analyzed for Mine Fill A constituents (based on the Biofacility QAPP requirements)

of explosives, metals, and VOCs. These constituents were chosen based on the

B-5



reasonable assumption that the soil in this area originated from Mine Fill A and the fact

that, according to Crane EPD, there is no history of dioxin/furan contamination at Crane.
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•
Soil that is shown to be contaminated with Mine Fill A constituents only will be handled and

processed according to requirements set forth in the Biofacility Work Plan and QAPP.

2.4.2 Battery Area

Pre-excavation samples from the battery area will be analyzed for toxic characteristics and

metals as listed in Table 1.0.

Table 1.0

Battery Area Constituent List

CONSTITUENT

Ignitability

Corrosivity

Reactivity

RCRA Metals

Cobalt

Lithium

Manganese

Nickel

Zinc

METHOD

1010

EPA 150.1

Cpt. 7, SW 846

6010 & 7471

6010

6010

6010

6010

6010

•

The additional metals chosen (over and above the 8 RCRA metals) were based on

constituents listed in several Material Data Safety Sheets (MSDSs) for batteries, and

Appendix IX metals. Copies of the MSDSs are provided as Attachment C to this plan.

Analysis !or disposal characterization (to include TCLP) will be completed if total metals

analysis indicates that the contamination, if present, exceeds established cleanup levels.

Post-excavation samples will be analyzed for total metals only.

B-6
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Analysis of background samples is discussed in Section 2.5 below.

2.5 Project Target Parameters and Intended Data Usage

Intended data usages are to achieve closure of the excavation pending removal of

impacted soils above cleanup goals, and characterization of excavated soil for disposal.

The analytical results from pre-excavation samples will be compared with the Risk Based

Soil Screening Levels3 (SSLs), the EPA Region9 or Region 5 Preliminary Remediation

Goals (PRGs), and Ecological Data Quality Levels (DQLs). The SSLs and Region 9 PRGs

are provided as Attachment D to this plan. Analytical requirements are discussed further

in Section 8.0 of the QAPP. Inorganic constituents will also be compared with the

background levels determined from the Basewide Background Soils Study. Background

levels of organic compounds are assumed to be zero.

All analytical data will be presented to the NSWC Crane Environmental Contracting Officer

Technical Representative (ECOTR) who will determine the appropriate cleanup goals for

the site. Cleanup will be attained when post-excavation confirmatory sample results are

shown to be below the established cleanup goals.

B-7
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3.0 . SAMPLING PROCEDURES •
The sampling procedures to be used will be consistent with the purpose of this project.

This section outlines sampling procedure information. Detailed procedures for obtaining

soil samples are included as Attachment E, Standard Operating Procedures 1.0: Soil

Sampling.

3.1 Sampling Procedures

All samples will be collected by the Environmental Specialist or Environmental

Technician. The samples from the mounds in the soil area will be obtained at varying

depths from the surface to deep within the mounds, however the total depth of each

sample will be 12 inches. Samples from the battery area will be obtained from the

surface to a depth of 12 inches. All samples will be grab samples, no composite

samples will be obtained.

All samples will be labeled and tagged with the sampler's name, time and date of I
collection, sample number, and analytical parameter. All samples collected in the field will

be placed directly on ice in a cooler to await shipping to the off-site laboratory.

When all the known contaminated materials have been removed from the excavation,

confirmation samples will be collected.

3.2 gc Sample Procedures

Quality Control samples will consist of field duplicates, matrix spike/matrix spike duplicates

(MS/MSD), rinse blanks, and trip blanks. One field duplicate will be collected for every

twenty or fewer regular samples. One sample for MS/MSD analysis will be collected for

every 20 samples collected jhowever at least one sample per shipment will be identified

for MS/MSD purposes. Significant changes in the location or number of samples will be

approved by the ECOTR.

3.3 Sample Disposal

Samples will be retained at the laboratory under control of the sample custodian for 30 I
B-8



days after analysis. Upon approval by the TOlTEST PM, the samples will be disposed

following applicable state and federal regulations.•
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3.4 Sample Identification System

The sample identification system consists of site-specific sample numbers. The first and

second set of three characters represents the excavation site; the third set of three

characters represents the sample type; the next three numbers represent the unique

sample number; the last two characters will be used to identify field duplicates.

Excavation site

MFA - Mine Fill A

BAT - Battery Site

Sample Type

PES - Pre-Excavation Soil

CFS - Confirmatory Soil

Sample Number

### - Unique Sample Number

An example of a sample identifier would be as follows: MFA-BAT-PES-001-FD, which is

Mine Fill A, Battery Dump, Pre-excavation sample number 001, field duplicate.

QC Sample Identifiers

The first and second set of three characters represents the excavation site; the next

two characters represent the QC designation (TB = trip blank, RB = rinse blank); and

the last six numbers represent the month, day, and year (ex. 070399 = July 3,

1999). An example of a sample identifier would be as follows: MFA-BAT-RB070399.

All sample locations and identifiers will be recorded and documented in field logs and

sample location maps.

B-9
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."
All information pertinent to the environmental samples, including specific field collection

data and laboratory observations will be recorded in permanently bound notebooks.

TOlTEST'S contract laboratory also employs a specific information management system to

assist in tracking the progress of each sample through the analytical process.

3.6 Sample Containers, Sample Preservation, and Maximum Holding Time

All samples collected will be preserved according to USEPA and/or Contracting Officer

protocols established for the parameters of interest. Appropriate measures will be taken

to ensure that storage requirements with respect to temperature are maintained during

transport to the laboratory and prior to log-in and storage at the laboratory. Table 2.0

summarizes sample containers, preservation, and holding time requirements. Samples

will be analyzed in the laboratory on a standard turn-around-time(TAT) of 21 days unless

expedited TAT is requested.

Table 2.0

Sample Container, Preservation, and Holding Time Requirements

",

Matrix Analysis Container Preservation Holding Time

Soil Metals; SVOCs, Two 8 oz. Cool to 4° C 6 months for
pesticides/PCBs; Wide- metals, 14 days

Sulfide, Cyanide, mouth for all other

and Explosives glass jar, analyses

per sample

aliquot

Soil VOCs 3 EnCore Cool to 4° C 48 hours

Samplers

-B-10
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All sample containers will be certified clean, EPA-approved, laboratory-prepared glass

sample jars with Teflon®-lined lids. Any sampling equipment, which is not disposable, will

be decontaminated according to the following procedures;

• Wash in soapy water (alconox or equivalent)

~ Rinse in potable water

• Rinse with 10% nitric acid

• Rinse with reagent grade water

• Air dry

The amount of decontamination water generated will be kept to less than 2 gallons per

sampling event. Waste decontamination water will be brought to the TOlTEST on-site

facility and stored in a SOD-gallon poly tank along with decontamination water generated

from other TOlTEST projects at NSWC Crane. When full, the contents of the poly tank will

be sampled and characterized for disposal purposes.
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4.0. CUSTODY PROCEDURES •
Sample custody is addressed in three parts: field sample collection, laboratory analysis,

and final evidence file. Laboratory analysis and final evidence files are discussed in detail

in sections 6.1 and 6.2 of Appendix C to the Battery Site Work Plan.

4.1 Field Custody Procedures

Field logbooks will provide the means of recording sampling activities. As such, entries

will be described in as much detail as possible so that persons going to the facility could

reconstruct a particular situation without reliance on memory. Field logbooks will be bound

field survey books or notebooks. Logbooks will be assigned to field personnel but will be

stored in the document control center when not in use. The project-specific document

number will identify each logbook.

The title page of each logbook will contain the following:

• Person to whom the book is assigned,

• Logbook number,

• Project name,

• Project start date, and

• End date.

Entries into the logbook will contain a variety of information. At the beginning of each

entry, the dates, start time, weather, names of all project team members present, and level

of personal protection being used will be entered. The names of visitors to the site and

the purpose of their visit will also be recorded in the field logbook.

Measurements made and samples collected will be recorded in the logbook. All entries

will be made in ink, signed, and dated and no erasures will be made. If an incorrect entry

is made, the information will be crossed out with a single strike mark signed and dated by

the sampler. Whenever a sample is collected or a measurement is made, a detailed

description of the location of the station will be recorded. All equipment used to make

measurements will be identified, along with the date of calibration. The equipment used

B-12
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to collect samples will be noted along with the time of sampling, sample description, depth

at which the sample was collected, volume and number of containers. The number of the

photographs taken of the station, if any, will also be noted.

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Sampling and Analysis Plan

October 2000

Project No. 37826.01

,

4.2 Sample Packaging and Shipment Procedures

The sample packaging and shipment procedures summarized below will ensure that the

samples will arrive at the laboratory with the chain of custody intact.

a. The field sampler is personally responsible for the care and custody of the samples

until they are transferred or properly dispatched. As few people as possible should

handle the samples.

b. All bottles will be identified by use of sample labels with sample numbers, sampling

locations, date/time of collection, sampler's initials and type of analysis.

c. A properly completed chain of custody form will accompany samples. The sample

numbers and locations will be listed on the chain of custody form. When transferring

the possession of samples, the individuals relinquishing and receiving will sign,. date,

and note the time on the record. This record documents transfer of custody of sample

'from the sampler to another person, to a mobile laboratory, to the permanent

laboratory, or to/from a secure storage area.

d. Samples will be properly packaged on ice at 4° C for shipment and dispatched to the

appropriate laboratory for analysis with a separate signed custody record enclosed in

and secured to the inside top of each sample box or cooler. Shipping containers will

be secured with strapping tape and custody seals for shipment to the laboratory. The

preferred procedure includes use of a custody seal attached to the front right and back

left of the cooler. The custody seals are covered with clear plastic tape. The cooler

is sealed with strapping tape in at least two locations.

e. The chain of custody record identifying the contents will accompany all shipments. The
original record and yellow copies will accompany the shipment and the pink copies will
be retained by the sampler for returning to the project file.

f. Samples will be transported by overnight carrier to the laboratory the same day the

samples are collected in the field.

B-13



Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

REFERENCES

Final Sampling and Analysis Plan

October 2000

Project No. 37826.01 ,
1. Verification of Soil Remediation Guidance Document, Part 1, State of Michigan,

Department of Environmental Quality, April 1994, Revision 1.

2. Appendix IX, 40 Code of Federal Regulations, Part 264, Subpart F, 1987.

3. Soil Screening Guidance: Technical Background Document (OSWER Publication

9355.4-17A; EPAl540/R-95/128; May 1996)

B-14

I

I



•

•

•

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

FIGURES

Draft Work Plan

May 2000

Project No. 37826.01



• 2/;~ ~ ~~~\\

I
BACKGROUND
SAMPLES (4)

\{)
UPGRADIENT

• 0'\J •1--- -_. ---~ .1 ~ •TREES/ BATTERY • 7..P SOIL'-(to I) AREA
AREA

WOODS

•~ .~ -<~ - yo •
r---

~11 •
~SURFACE~

~
("I

~<v DRAINAGE\f.l<y<V\,;
Cf\"\~ "-)

'0'
'\j

'V

• GRASS

-

FIGURE 1
PRE-EXCAVATION

SAMPLE LOCATION MAP
BAnERY SITE CLEANUP A

NAVAL SURFACE WARFARE CENTER, MINE FILL
CRANE, INDIANA

• - SAMPLE POINT (ESTIMATED LOCATION)

CHECKED

APPROVED

DRAWING NUMBER

378261

JOB NO. 37826.01

REVISED

DRAWN MRC\9 21-99

8040

APPROXIMATE
SCALE - FEET

!

o

•



•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

ATTACHMENT A

Draft Sampling and Analysis Plan

May 2000

Project No. 37826.01

•

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

VERIFICATION OF SOIL REMEDIATION GUIDANCE DOCUMENT



Verification of Soil Remediation Page 1 of35

•

•

ENVIRONMENTAL RESPONSE DIVISION

PLEASE NOTE: THE MATHEMATICAL FORMULAS IN THIS DOCUMENTARE NOT
DISPLA YED CORRECTLY IN HTML. IF YOU NEED TO USE THESE FORMULAS, PLEASE
REQUEST A PAPER COpy OF THIS DOCUMENT.

GUIDANCE DOCUMENT

VERIFICATION OF SOIL REMEDIATION

ENVIRONMENTAL RESPONSE DIVISION

WASTE MANAGEMENT DIVISION

APRIL 1994, Revision 1

MICIDGAN DEPARTMENT OF NATURAL RESOURCES

GUIDANCE DOCUMENT FOR VERIFICATION OF SOn.. REMEDIATION

EXECUTIVE SUMMARY

The document provides guidance for sampling soils to verify that soil contamination has been
remediated to Type A or Type B criteria in accordance with Act 307 P.A. 1982, as amended. This
document is not designed to either guide investigations to determine whether a release has occurred
or the nature and extent of an identified release, nor to guide due diligence by a potential property
owner. Issuance ofthis guidance document does not invalidate remedial action plans (RAPS) or
clean-ups previously conducted and approved by the DNR.

Soil sampling and .analyses to verify that site remediation is complete can result in two basic errors.

Declaring a site clean when it is contaminated

Declaring a site contaminated when it is clean

A soil sampling plan submitted to the DNR must minimize these errors. The guidance document
presents acceptable methods for verifying soil remediation. It contains guidance on soil sampling
protocols and documentation necessary to characterize and verify cleanup of contaminated soils. The
document provides recommended procedures for establishing soil background concentrations,
sampling grids, chemical constituent evaluations, statistical comparisons, verifying excavation and
in-situ and ex-situ remedies, evaluating treated soils, and soil characterization. The recommended
procedures are not absolutes. Other methods are available to verify soil remediation. The Department
ofNatural Resources will evaluate other sampling and statistical strategies on a case-by-case basis.

The guidance document is divided into two parts:

Part 1 contains guidance for small site cleanup verification (less than 10,890 square feet--<.25 acre).
It is a "biased" sampling strategy recommending soil sampling from areas most likely to contain

http://www.deq.state.mi.us/erd/opmemos/vsr.html 2/2/00
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contamination.

Part 2 contains guidance for soil characterization and cleanup verification of medium and large sites •
(greater than 10,890 square feet-->.25 acre). It is a statistical random sampling strategy that
minimizes biases in sampling.

Both sampling strategies require discrete soil samples. Compositing samples for cleanup verification is
not accepted without prior DNR approval.

The guidance document contains verification checklists and reporting sections. The reporting sections
should be carefully followed in reporting sampling rationale.

Reader's Note: Questions regarding this guidance document should be directed to Department
stafTyou are currently working with for your project or site.

APRll.. 94, Revision 1
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DNR--GUIDANCE DOCUMENT, PART 1

- 1 - SMALL SITE SOn., CLEANUP VERIFICATION (LESS THAN 10,890 SQUARE FEET)

Part 1 of this document is a guide for a biased sampling strategy to verify that soil contamination has
been remediated at sites no greater than 0.25 acres (small sites). Soil sampling and analyses to verify
that a site remediation is complete can result in two basic errors.

• Declaring a site clean when it is contaminated
• Declaring a site contaminated when it is clean

A soil sampling plan submitted to the DNR must minimize these errors. Part 1 presents a biased
sampling method of verifying soil remediation at small sites. The biased sampling approach specified
in this guidance recommends soil sampling from areas most likely to still exceed cleanup criteria. The
location of the soil sample points relies on a site specific analysis of the released or contaminant
distribution and the soil types encountered. The remediation is verified using a point by point
comparison of sample values with the appropriate cleanup criteria. If the cleanup criteria are exceeded
at any sampled point, the biased sampling methodology may require additional remediation at that
point until the criteria are met. Verification of cleanup utilizing the biased approach should generally
require fewer samples to demonstrate attainment than by using the unbiased approach. DNR will
evaluate other sampling and statistical strategies on acase-by-case basis.

Any biased sampling plan, whether presented in the guidance document or some other geostatistical
approach, requires professional judgment. Therefore, documentation and the rationale used to select
sample locations are extremely important. The report section (page 9) of this guidance document
should be carefully followed.

Compositing samples for verifying soil remediation is not acceptable without prior DNR approval.
When verifying a soil remediation is complete, cont~minant concentrations will be low. Compositing
may result in the contaminant concentrations not being representative of what remains in the soil. If

•

•
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concentrations are low, compositing may dilute the concentrations of a contaminant to below its
threshold detection limit. Additionally, if contamination is indicated in a composited sample, the
location of the contamination remains unknown.•

Verification of Soil Remediation Page 5 of35
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•

Part 1 is divided into five main sections: Verifying Excavation Remedies, Verifying In-Situ and
Ex-Situ Soil Remedies, Sample Analysis, Background Soil Samples, and Reports. The excavation and
in-situ remediations require different strategies for verification. Guidance is presented for statistically
determining background concentrations of compounds/contaminants. Guidance for reporting all
appropriate information is presented to facilitate remediation approval.

- 2 - VERIFYING EXCAVATION REMEDIES

Verifying that contaminated soil is remediated by means of excavation requires samples from the
excavation bottom and sidewalls. Tables and formulas presented provide the minimum number of
samples necessary to verify cleanup for various size excavations. The biased approach specified in this
guidance reconunends soil sampling from areas most likely to still exceed cleanup criteria. The
location of the sample collection points relies on site specific analysis of the release or contaminant
distribution and the soil types encountered in the excavation. The minimum number of excavation
floor and sidewall samples required to demonstrate verification using a point by point comparison
with the cleanup criteria are specified. If the cleanup criteria are exceeded at any point, this
verification methodology may require additional excavation at that point until the criteria are attained.

Sampling and analyzing the locations most likely to have contaminants can minimize the number of
samples needed to verify remediation is complete. Since professional judgment and site specific
knowledge are required for selecting sampling locations, the rationale used to select these locations
must be documented in the verification report.

SAMPLE LOCATIONS

Using a biased sampling approach, samples must be collected where they will most likely encounter
contamination which could exceed the cleanup criteria. This will minimize the number of samples
needed to verify a site is remediated. A sampling strategy that uses bias to choose sample locations is
recommended. While it is inappropriate for this guidance document to dictate exact locations for
sample collection in this strategy, site specific information (e.g., the location ofleaks in an
underground storage tank or its piping) from the remedial investigation concerning the release and
soil conditions should be used along with professional judgment and the general guidance provided
here to select appropriate soil sampling locations.

EXAMPLE: It would be incorrect to sample the north side of an excavation pit as extensively as the
south side when the leak was confirmed on the south side of the tank.

Because a site must be remediated to a certain degree before approval can be considered, an analysis
of data generated by a prior investigation should yield information for the verification analysis. The
field personnel present during remediation should be sufficiently familiar with the conditions on-site to
implement an appropriate verification strategy. A soil verification strategy should incorporate all
pertinent biases of a site which may include, but are not limited to, those listed below.

preferential pathways of contaminant migration
• source areas
• stained soils
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• other site specific "clues" (e.g., fractures in clays)
• changes in soil characteristics (e.g., sand/clay interfaces)
• soil types and characteristics

- 3 - NUMBER OF SAMPLES

Page 6 of35

•
The following tables are used to determine the minimum number of samples necessary from the floor
and sidewalls of an excavation no greater than 0.25 acres using a biased sampling approach. If the
area of the excavation floor exceeds 10,890 square feet, use Part 2 of this guidance document. A site
may have an appropriate number of samples collected for verification, but, if the samples are not
collected from the appropriate locations (discussed previously) and adequately reported, remediation
may not be considered adequate. All sample locations must be accurately located, described, and
reported. It should be noted that "excavation" as used here refers only to that area excavated for
remediation purposes and being verified to meet Type A/Type B cleanup criteria.

Number ofExcavation Floor Samples

Determine the minimum number of excavation floor samples from the table below.

TABLE 1 EXCAVATION FLOOR SAMPLES

Area of Floor (sq ft)
< 500

500 < 1,000
1,000 < 1,500
1,500 < 2,500
2,500 < 4,000
4,000 < 6,000
6,000 < 8,500

8,500 <10,890

Number of Samples
2
3
4
5
6
7
8
9 •

Number ofExcavation Sidewall Samples

Sidewall samples are required to verify that the horizontal extent of contamination has been
remediated. Use Table 2 to determine the minimum number of required sidewall samples. In no case
is less than one sample on each sidewall (i.e., four) acceptable. In the case of irregularly shaped
excavations, where four walls are not readily discernible, divide the total wall area into four segments
of approximately equal size. Sidewall samples should be located in accordance with "biases" outlined
earlier in Part 1.

-4-

TABLE 2 EXCAVATION SIDEWALL SAMPLES

VERIFYING IN-SITU AND EX-SITU SOn, REMEDIES

Total Area of Sidewalls (sq ft)
< 500

500 < 1,000
1,000 < 1,500
1,500 < 2,000
2,000 < 3,000
3,000 < 4,000

> 4,000·

Number of Samples
4
5
6
7
8
9

1 sample per 45 lineal feet of sidewall

•
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The effectiveness of in-situ soil remedies must be verified by three-dimensional random soil sampling.
Refer to Attachment 2 for approved statistical sampling strategies. Certain ex-situ remedies, such as
bio-piles or above-ground vapor extraction, may be amenable to statistical sampling strategies of
batch sampling. Any proposed sampling strategy for in-situ or ex-situ remedies should be
pre-approved by the DNR.

--
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SAMPLE ANALYSIS

All test methods and associated target detection levels for cleanup verification must be consistent with
those specified in MERA Operational Memorandum #6. Also, MERA Operational Memorandum # 13
may be reviewed to evaluate appropriate QNQC procedures. Generally, constituents in soil will be
measured on a total, dry weight basis.

- 5 - BACKGROUND SOIL SAMPLES

ESTABLISHING SOIL BACKGROUND

Establishing soil background, as required by Act 307 PA 1982, as amended, Michigan Environmental
Response Act (MERA), can be accomplished by utilizing Operational Memorandum #15 or using the
following guidance.

Background should be established as appropriate for site specific waste constituents, specific
chemicals used in various processes, facility operations, or remedial investigation results. Sample
analyses may include metals, organic constituents, or other site specific waste constituents. Analyses
should be in accordance with MERA Operational Memorandum #6

Many factors can playa part in the background concentrations of a chemical in soil.

EXAMPLE: The geologic origin (e.g., the parent rock) of glacial drift may have been high in copper,
lead, or other metals that may be potential contaminants. Additionally, the hydrogeologic situation
can alter the quantity of these elements. Groundwater recharge areas (e.g., higWands) are frequently
leached of metals while groundwater discharge areas (e.g., swamps, floodplain) are the recipients of
leached metals. Thus, sites in low areas will usually have higher background concentrations than
upland areas. Other conditions, such as precipitation and atmospheric fallout from widely dispersed
human and natural activities, also affect soil concentrations.

A minimum of four samples must be used to establish "background" in soils. This will help account
for natural constituent occurrences and inherent variability within each distinctive soil horizon.
Background samples must be collected in an area which has not been impacted by environmental
contamination from the site and representative of natural background conditions. Based on waste
type, contaminant mobility, operation practices, and soil type (sand, silty sand, clay), an estimate of
contamination depth should be made and background samples taken at comparable depths for the
particular soil type. Multiple soil horizons should have "background" established separately (e.g.,
minimum offour samples per each soil unit).

•
EXAMPLE:

Ground Surface
Brown mediumcoarse SAND
Lt. brown silty fine SAND
Gray silty CLAY w/trace of

4 samples
4 Samples
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- 6 - STATISTICAL ANALYSIS FOR ESTABLISHING

BACKGROUND CONCENTRATIONS

Verification of Soil Remediation

fine-med sand 4 Samples

Page 8 of35

•
The recommended statistical method for establishing background concentrations at small sites is (1)
establishing the upper limit of background concentration of a constituent at the mean plus 3 standard
deviations or (2) other statistical methods submitted to DNR for approval.

1. Mean Plus 3 Standard Deviation Approach

Calculate the "upper limit" of background concentration by using the following 5 step process.

1. A. Calculate the background mean (mb) by dividing the sum of the total background readings
by the total number ofbackground readings:

mb = (Xl + X2 + X3 + '" Xn ) / n

B. Calculate the background variance (Sb2) by taking the sum of the squares of each reading minus
the mean and dividing by the degrees of freedom (the total number of background samples minus
one):

Sb2 =[(X2-mb)2+(X2-mb)2+...(Xn-mb)2 ] / n-l

NOTE: Any sample populations less than (n<30 samples) must use n - 1 for degrees of freedom

C. Calculate the background standard deviation (Sb) by taking the square root of the variance:

-7-

D. The Coefficient of Variation Test (CV) where

CV = - Sb / mb

•
is used to evaluate data distribution. The background data should generally have a CV ofless than 0.5
for granular soils, less than 0.75 for cohesive soils, or an explanation accounting for higher CV
values. The maximum recommended CV is 1. If the data distribution exceeds a CV of 1.0, then a
thorough evaluation will need to be made to account for this variability (e.g., lab QAJQC,
typographical errors, soil classification, sample location, data not normally distributed, etc.). If the CV
exceeds 1.0 and there is sufficient evidence to sugge~t a data point does not accurately represent
background conditions or if QNQC problems exist which invalidate that data point, the outlier data
may be dropped or additional samples collected and C1nalyzed to ensure a sufficient representative data
population (n) is achieved. A high concentration in and of itself is not sufficient justification to
exclude the data point.

E. Use the + 3*Sb ofllbackground" data as the maximum allowable limit or upper limit. Where 3*Sb
equals three times the standard deviation and equals the background mean (this statistical method
only requires one sample per station). Compare each sample point to the calculated maximum •
allowable limit or upper limit analyzed from background data.
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EXAMPLE: Four sand samples from a site were analyzed for background concentrations for lead.
Concentrations oflead from the sample analyses returned from the lab were 56, 25, 18, and 35 ppb.
Now, the investigator wants to examine the data set to discover whether the 56 ppbsample is an
outlier:

mb = (56 + 25 + 18 + 35) 14 = 33.5

Sb2 = ([56-33.5]2+[25-33.5]2+[18-33.5]2+[35-33.5]2) 13

Sb2 = 273.67

Sb = 16.5 (Standard Deviation)

CV = 16.5/33.5 = 0.49

Because 0.49 is less than 0.5, no further evaluation of the background data set is necessary.

Therefore, the background upper limit value for this site is

Background Upper Limit = mb + (3*Sb) = 33.5 +(3*16.5) = 83.0 ppb

If a value is found to be an outlier which is not representative of background conditions, it may be
replaced by another sample that is not an outlier to maintain at least four samples for background
determination.

-8-

2. Other statistical procedures for establishing background. Refer to a statistical reference book or
US EPA's Interim Final Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities
(April 1989) and Addendum (July 1992).

PROCEDURES FOR NON-DETECT VALUES

The following provides some guidelines in incorporating non-detectable sample results into the
procedure to calculate background concentrations.

1. Ifless than 50% of the background data is below the detection limit (DL), use 112 of the detection
limit as the value.

2. If more than 50% of the background data is below the detection limit, use one of the following
procedures.

• Alternate "0" and the detection limit (DL) resulting in a net value of of the detection limit with
a vanance.

EXAMPLE: Actual Value
<DL
<DL
<DL
<DL

Substitute Value
DL
o
DL
o

• The Continuity Correction procedure with the t-test, Cohen's method, or other approved
methods.
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Soil cleanup verification reports for small sites must identify the number and location of samples. and
justify the sample location selected (why and how). The verification report must include the .
following.

Verification of Soil Remediation

- 9 - REPORT FOR SMALL SITE VERIFICAnON

Page 10 of35
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1. MAP(s) and CROSS SECTIONS

Provide a scaled map of the floor and walls of an excavation (the vertical and horizontal area treated
for in-situ remediations) with sample locations identified. The cross section should depict the
stratigraphy, fractures, soil types, discolorations, unusual characteristics, odor, etc.

2. SAMPLE LOCATION RATIONALE

A. Background sample locations

B. Verification sample locations

C. Sample depths

D. Sample collection procedures

E. Describe biases and rationale used for collecting each sample (e.g., clay fractures, discolored soil,
location of leak in tank)

3. DATA ANALYSES

A. Analytical parameters

B. Analytical methods used

C. Method detection limits

D. Laboratory Quality Assurance/Quality Control

4. STATISTICAL ANALYSES

A. Calculation of background concentrations

B. Coefficient of variance calculations

C. Lab results
,

D. Narrative explanation of background concentrations

- 10 - DNR--GUIDANCE DOCUMENT, PART 2

MEDIUM AND LARGE SITE SOlL CLEANUP VERIFICATION

(GREATER THAN 10,890BQUARE FEET)

Part 2 describes statistical random sampling strategi~s to verify the remediation of medium and large
sites greater than 0.25 acres in size. The strategies employ the use ofgridding to facilitate the

•

•
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unbiased selection of sampling points and accepted statistical tools for evaluating the resultant data.
The strategies provide a 95% confidence level of determining any hot spot concentrations on a site. It
contains guidance on sampling protocol and necessary documentation for clean closures. Part 2 also
discusses how to estabiish grid intervals, set grids, sample grids, statistically evaluate the data, use
grids to guide additional remedial activities, disposal options, reporting, and a certification checklist.
It also provides guidance on the sampling of ex-situ remedial processes (e.g., thermal desorption).

The term' clean closure' means that the site has been restored to either Type A or Type B levels. Type
A is defined in Act 307 P. A. 1982, as amended, which references nondetect or background levels.
Type B is defined in Act 307 P.A. 1982, as amended, which references riskbased or background
levels. Waste, soil, other environmental media, and/or debris removed should be classified as
hazardous or non-hazardous to determine disposal options and handling requirements (i.e., solid
waste under Act 641 P.A. 1978, as amended; hazardous waste under Act 64 P.A. 1979, as amended;
land ban restrictions under 40 CFR Part 268).

•
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All cleanup verification evaluations must consider the spatial arrangements of sample values
(patterned vs totally random) and the impacts on the present and future uses of the site. Because Type
B cleanups are based on residual risk, the distribution of that risk, now and in the future, must be
determined. These procedures are not absolutes. Other sampling approaches may be developed and
submitted for DNR approval.

Three of the statistical sampling strategies most commonly used for evaluating remedial sites and
wastes are described in Attachment 2. For further discussion on sampling strategies and sample
collection methods, see "Test Methods for Evaluating Solid Waste," SW-846 Volume II: Field
Methods, November 1986, Third Edition, US EPA.

Compositing samples for verifying soil remediation is not acceptable without prior DNR approval.
When verifying a soil remediation is complete, contaminant concentrations will be low. Compositing
may result in the contaminant concentrations not being representative of what remains in the soil. If
concentrations are low, compositing may dilute the concentrations of a contaminant to below its
threshold detection limit. Additionally, if contamination is indicated in a composited sample, the
location of the contamination remains unknown.

-11- ESTABLISHING GRID INTERVALS

When obtaining samples to verify that soil or wastes have been adequately remediated, it is important
to insure that the analytical results obtained will provide an accurate representation of the entire area
or volume under consideration. The location and number of samples to be taken at a particular
remediation site depends on many factors: the level of confidence desired, the spatial and temporal
variability of the media to be sampled, and the costs involved. An important objective in any sampling
program is to obtain the most accurate data possible while minimizing the associated costs. One
method to accomplish this goal is to use statistically valid sampling strategies. The appropriate sample
number can be estimated and the sampling locations can be chosen without bias.

Such strategies employ the use of gridding to facilitate the unbiased selection of sampling points and
accepted statistical tools for evaluating the resultant data. Statistical theory allows for the sampling of
a subset of the grid points to achieve a reliable characterization of the entire remedial area or waste.
Subsections describe ways to use sampling grids and statistical tools to evaluate areas of remediation.

The following equations and tables provide a simple basis to establish a grid system to facilitate
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small site: see Part 1

unbiased selection of sampling points and sample coverage proportional to the area being verified.

1. Basic Strategies. A grid system should be established over the area being remediated. Grid point •
representation should be proportional to the size of the area. For excavation, both the sidewalls and
bottom areas would be included in the determination of the area size. It is recommended that one of
the following equations be used to determine grid intervals for stationing:

S~UQ(e ('tJo t

?
medium site: GI = (Alpi) 1/2 / 4

large site: GI =(Api/SF) 1/2

- 12-

WHERE: a area to be grid (square feet)
GI grid interval
SF Site Factor, length of area to be grid (unitless)

It appears that there are logical size ranges of sites to which the grid equations apply:

A) small: up to 0.25 acre

B) medium: 0.25 3.0 acres

C) large: 3.0 acres and greater

To simplify this application, use the following chart based on an average size range of sites (1 acre =
43,560 square feet). The approximate grid ranges are provided as a quick check on numbers
generated for specific sites using the above formulas.

•
Site Acreage*

up to 0.25 (small)
0.25-3.00 (medium)

3.0 and over (large)

Square Feet*
up to 10,890

10,890-130,680
130,680 +

Grid Interval Ranges
See Part 1
15-50 feet

30 feet plus

* Site acreage, square footage, is total area of sidewalls and base of excavation.

2. Setting the Grid. After the grid interval is calculated, it is recommended that a scaled grid overlay
be made to superimpose on a map of the remediated area (this area includes both sidewalls and base).
Some specified point (usually the southwest corner) should be designated as the 0,0 coordinate. The
grid can then be adjusted to maximize sampling cov,erage. Some grid adjustment may be necessary for
unusually shaped areas. Grid adjustment may also be needed to accommodate a minimum of at least
one sample from each sidewall. Proposals for different grid strategies may be submitted for DNR
review and approval on a case-by-case basis.

- 13-

3. Variations on Basic Strategy.

A. Subgridding. It may be warranted to apply grids with different intervals within the remediated area
so that a proportional sampling can be focused on suspect areas (such as sumps, tank leak areas, etc.). •
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•

•

B. Further Randomization. Sites that may have a patterned distribution of waste or contamination due
to time sequence of filling, production sequences, or physical site conditions (i.e., furrows) may
require a further randomization of sampling. In such cases, the following grid cell sampling format
may be selected instead of at grid point stations. Each grid cell to be sampled must be divided into
nine equal sized "subcells." Next, a random number table is used to select in which of the subcells the
sample will be taken. The random number table is used again to select which subcell for the next cell
and so on.

In the example, a sampling grid has been set up with grid point stations 20 feet apart using the
appropriate formula. Two cells which have been selected at random have been divided into nine
subcells each. Subcell #4 was chosen randomly in one cell and subcell #2 in the other cell. This
process is continued for all of the cells selected at random for sampling. Samples are then taken in
each randomly chosen subcell.

- 14-

C. Three dimensional gridding: In-Situ and Ex-Situ Remediations.

In-situ and ex-situ remediations involving soils and/or wastes with a significant vertical component
should be evaluated in three dimensions (volume evaluation). Examples of such remediations would
be in-situ soil vapor extraction or ex-situ bioremediation involving several cubic feet of soil and/or
waste. A grid is superimposed on the remediation area as described in the previous sections and a
vertical component is added at each node. The vertical sampling increments would be site specific and
require prior approval from the DNR. Refer to Attachment 1 "Guide to Sample Bias" for additional
guidance on vertical sampling increments.

SAMPLING OF GRID

Sampling of grids may include all of the grid stations or a phased subset of the total stations. The
subset of grid stations is created by assigning coordinates to all the nodes and randomly selecting
nodes using a random number generator or a random number table (refer to Attachment 2). A
minimum of 12 samples or 25%, whichever islarger, of the total grid stations should be sampled and
analyzed initially to allow a large enough data pool for statistical analysis. It is advisable that extra
samples also be taken and kept under proper chain of custody and storage procedures at the time of
initial sampling. If the statistical analysis indicates that more samples are needed, an additional sample
trip to the field may have been avoided. A method for calculating the sample size requirements is
presented in Attachment 2 (Lamda relationship).

ESTABLISHING SOIL BACKGROUND

Establishing soil background, as required by Act 307 PA 1982, as amended, Michigan Environmental
Response Act (1vfERA), can be accomplished by utilizing Operational Memorandum #15 or using the
following guidance.

Background should be established for site specific waste constituents, specific chemicals used in
various processes, facility operations, or remedial investigation results. Sample analyses may include
metals, organic constituents, or other site specific waste constituents. Analyses should be in
accordance with Act 307 P.A. 1982, as amended.

Many factors can playa part in the background concentrations of a chemical in soil.
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EXAMPLE: The geologic origin (e.g., the parent rock) of glacial drift may have been high in copper,
lead, or other metals that may be potential contaminants. Additionally, the hydrogeologic situation •
can alter the quantity of these elements. Groundwater recharge areas (e.g., highlands) are frequently
leached of metals while groundwater discharge areas (e.g., swamps, floodplain) are the recipients of
leached metals. Thus, sites in low areas will usually have higher background concentrations than
upland areas. Other conditions, such as precipitation and atmospheric fallout from widely dispersed
human and natural activities, also affect soil concentrations.

- 15-

A minimum of four samples must be used to establish "background" in soils. This will help account
for natural constituent occurrences and inherent variability within each distinctive soil horizon.
Background samples must be collected in an area which has not been impacted by environmental
contamination from the site and representative of natural background conditions. Based on waste
type, contaminant mobility, operation practices, and soil type (sand, silty sand, clay), an estimate of
contamination depth should be made and background samples taken at comparable depths for the
particular soil type. Multiple soil horizons should have "background" established separately (e.g.,
minimum offour samples per each soil unit)." .

EXAMPLE:

Ground Surface
Brown medium-coarse SAND
Lt. brown silty fine SAND
Gray silty CLAY w/trace of
fine-med sand

STATISTICAL ANALYSIS FOR ESTABLISHING

BACKGROUND CONCENTRATIONS

4 samples
4 samples
4 samples •

The recommended statistical methodes) for establishing background concentrations at medium and
large sites are (1) establishing the upper limit of background concentration of a constituent at the
mean plus 3 standard deviations, (2) tolerance limit, (3) t-tests, and (4) other statistical methods
submitted to the DNR for approval.

1. Mean Plus 3 Standard Deviation Approach.

Calculate the "upper limit" of background concentration by using the following 5 step process.

A. Calculate the background mean 0 by dividing th~ sum of the total background readings by the
total number of background readings: \ .

m = (X1 + X2 + X3 + ... Xn) In

- 16 -

B. Calculate the background variance (Sb2) by taking the sum of the squares of each reading minus
the mean and dividing by the degrees offreedom (t~e total number of background samples minus ..•
one): .
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NOTE: Any sample populations less than (n<30 samples) must use n - 1 for degrees offreedom•
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Sb2 = [(X2-m)2+(X2-m)2+... (Xn-m)2] I n-l
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•

•

C. Calculate the background standard deviation (Sb) by taking the square root of the variance:

D. The Coefficient of Variation Test (CV) where

CV= Sb/m

is used to evaluate data distribution. The background data should generally have a CV ofless than 0.5
for granular soils, less than 0.75 for cohesive soils, or an explanation accounting for higher CV
values. The maximum recommended CV is 1. If the data distribution exceeds a CV of 1.0, then a
thorough evaluation will need to be made to account for this variability (e.g., lab QAJQC,
typographical errors, soil classification, sample location, data not normally distributed etc.). If the CV
exceeds 1.0 and there is sufficient evidence to suggest a data point does not accurately represent
background conditions or if QAJQC problems exist which invalidate that data point, the outlier data
may be dropped or additional samples collected and analyzed to ensure a sufficient representative data
population (n) is achieved. A high concentration in and of itself is not sufficient justification to
exclude the data point.

- 17 -

E. Use the + 3*Sb ofllbackground" data as the maximum allowable limit or upper limit. Where 3*Sb
equals three times the standard deviation and equals the background mean (this statistical method
only requires one sample per station). Compare each sample point to the calculated maximum
allowable limit or upper limit analyzed from background data.

EXAMPLE: Four sand samples from a site were analyzed for background concentrations for lead.
Concentrations oflead from the sample analyses returned from the lab were 56, 25, 18, and 35 ppb.
Now, the investigator wants to examine the data set to discover whether the 56 ppb sample is an
outlier:

m = (56 + 25 + 18 + 35) 14 = 33.5

Sb2 = ([56-33.5]2+[25-33.5]2+[18-33.5]2+[35-33.5]2) I 3

Sb2 = 273.67

Sb = 16.5 (Standard Deviation)

CV = 16.5 133.5 = 0.49

Because 0.49 is less than 0.5, no further evaluation of the background data set is necessary.

Therefore, the background upper limit value for this site is

Background Upper Limit = m + 3*Sb

Background Upper Limit = 33.5 + (3* 16.5)
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If a value is found to be an outlier which is not representative of background conditions, it may be
replaced by another sample that is not an outlier to maintain at least four samples for background
determination.

Verification of Soil Remediation

Background Upper Limit = 83.0 ppb

Page 16 of35

•
2. Tolerance Limit. This statistical procedure is a fairly sensitive program for environmental purposes.
It minimizes false positive and is simple to perfonn. A minimum background data base of n=8
(optimum n=16) is needed for this method. Other suggested criteria follow:

A. The Coefficient of Variation Test (CY) to evaluate data distribution. See this Guidance Document,
Part 2, Statistical Analysis for Establishing Background Concentrations, #1.D. (the Coefficient of
Variation Test. ...).

B. Using the mean 0 and standard deviation (Sb), construct the onesided upper tolerance limit (TL)
by taking the mean plus a tolerance coefficient (K) at the 95% probability level for a 95% coverage
(for K values, see Attachment 3) times the standard deviation as follows:

TL=m+KSb

- 18-

3. ttests. Any ttest should be "approved" by DNR prior to use since there are a number ofvariations.
The Gosset Student ttest (1908) or Cochran's Approximation to the Behren'sFisher Student's ttest as
referenced in the 40 CFR Part 264, Appendix IV, are recommended. Note that these statistical •
comparison methods require that two or more discrete samples be taken at each sampling station.

4. Other statistical procedures/or establishing background. Refer to a statistical reference book or
US EPA's Interim Final Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities
(April 1989) and Addendum (July 1992).

PROCEDURES FOR NON-DETECT VALUES

The following provides some guidelines in incorporating non-detectable sample results into the
procedure to calculate background concentrations.

1. Ifless than 50% of the background data is below the detection limit (DL), use 'l'2 of the detection
limit as the value.

2. If more than 50% of the background data is below the detection limit, use one of the following
procedures. '

Alternate "0" and the detection limit (DL) resulting in a net value of of the detection limit, with a
vanance

"

EXAMPLE: Actual Value
<DL
<DL
<DL
<DL

Substitute
DL

o
DL

o

Value

•The Continuity Correction procedure with the t-test, Cohen's method, or other approved methods.
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•

STATISTICAL EVALVATION OF DATA

A detailed description of an acceptable approach for evaluating the data generated by statistically
based random sampling strategies such as those described in the foregoing sections is provided in
Attachment 2 (page 29). The 95% upper confidence limit (DCL) of the mean is calculated for each
constituent of concern and compared to the regulatory threshold (RT) (i.e., cleanup criterion; e.g.,
Type A or B). If the UCL is less than the RT and an adequate number of samples have been collected
and spatially evaluated, the remediation is deemed complete. Attachment 2 also provides a step wise
procedure for determining whether an adequate number of samples have been collected, based on the
analytical data derived from the initial and subsequent rounds of samples. All evaluations must
consider the spatial correlation of sample values (e.g., highest concentrations in the same area),
present and future uses of the site, residual risk, and distribution of that risk now and in the
future. Other acceptable methods for UCL and sample size calculations can be found in US EPA
SW-846, Third Edition, Section 9.1.1.3.

- 19 - GRID APPROACH TO ADDITIONAL REMEDIATION.

1. TwoDimellsional Node Sampling Excavation Grid. Verification sampling as described above will
at times indicate that remediation is incomplete. Excavation of contaminated areas should be based on
the established grid system interval (as recommended in this Guidance Document, Part 2). Where a
subset of grid points has indicated that the entire area exceeds the cleanup, the nodes adjacent to the
sampled nodes that are causing the exceedance should be sampled, and this process repeated until the
"Hot spots" requiring removal have been defined. The radius of excavation around the contaminated
sample point(s) is equal to the grid interval (GI=r). Excavation depth is to the deepest point of
contamination or to the depth where acceptable levels are anticipated. After excavation, the impacted
point(s) must be resampled at their new elevations to verify that the area meets the selected cleanup
criteria. If continued contamination is detected, the excavation format is repeated until a satisfactory
result is obtained.

4. Batch Samplingfor exsitu treatment processes. If exsitu treatment processes of contaminated soil
or waste is used in the remediation, a sampling program for the process stream needs to be
developed. The basis of this program is to get representative samples over time versus a spatial
approach (Attachment 2, Sampling Process Streams).

Remediation of contaminated soil by excavation will be in accordance with Act 307 P.A. 1982, as
amended. The proposed remedial action plan must be approved by the DNR.

2. Two-Dimensional Subcell Sampling Excavation Grid. Use this Guidance Document, Part 2. The'
radius of excavation around a contaminated point may need to be adjusted to greater than the GI
distance. This adjustment is due to the variable distances between sampling points.

3. ThreeDimensional Cleanup Verification. If sampling and statistical analysis using this Guidance
Document indicate that Act 307 cleanup criteria have not been met, additional remediation will be
required. The sampling protocol and strategies described in Attachment 2 and in SW-846, Third
Edition, Volume II, Part III, Chapter 9, are acceptable. All sampling strategies, detection levels, and
sampling pathways must be in accordance with Act 307 P.A. 1982, as amended. If any portion of the
soil mass in question appears to be causing the material to fail, it may be identified through hot spot
sampling and selectively removed. Subsequent sampling must be done to confirm that the remaining
material meets Act 307 P.A. 1982, as amended.
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- 20 - DISPOSAL OPTIONS

Soils remediated to Act 307 P.A. 1982, as amended, standards (Type A and/or Type B) are no longer •
considered a waste per Act 64 P.A. of 1979, as amended, and RCRA regulations. Disposal of '
excavated waste, soil, other environmental media, and/or debris must be in accordance with all
applicable Federal, State, and local regulations.

REPORT FOR MEDIUM AND LARGE SITES VERIFICATION

Soil cleanup verification reports for medium and large sites must identify the number and location of
samples and justify the sample location selected (why and how). The verification report must include
the following.

1. MAP(S) AND CROSS SECTIONS

Provide a scaled map of the floor and walls of the excavation (the vertical and horizontal area treated
for in-situ remediations) with sample grid and sample locations identified. Appropriate cross section
should depict the stratigraphy, fractures, soil. types, and final depth and elevations of the excavation.

1 . .., • ~

2. SAMPLE LOCATION RATIONALE

a. Properly labeled and easily identified sampling grid stations (map) including background stations

b. Sample Depths

c. Sample Collection Procedures

d. Results of all tests to determine clean closure (charts, tables, lab sheets, field notes, well logs,
boring logs)

3. DATA ANALYSES

a. Analytical parameters

b. Analytical methods used

c. Method detection limits

d. Laboratory Quality Assurance/Quality Control

4. STATISTICAL ANALYSES

a. Explanation and calculation of background concer..trations
\

b. Statistical comparisons on sampling results compared to background (this should include full
computations on background and statistical analysis)

c. Lab results

5. Additional information to support closure (e.g., residual risks, spatial correlation of sample values,
present and future land uses)

"
RCRA CLEAN CLOSURE CERTIFICATION CHECKLIST

•

•
http://www.deq.state.mi.us/erd/opmemos/vsr.htm.l
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Attachment 4 is a guide that indicates the information that a facility should provide to certifY that their
activities meet the conditions for a clean closure under the Act 64IRCRA regulations.•

Verification of Soil Remediation Page 19 of35

•

•

- 21 - A T T A C H MEN T 1

GUIDE TO SAMPLE BIAS

Many factors can playa part in the concentrations of contaminants. The following contains some of
the factors impacting chemical concentrations and locations.

CHEMICAL TRANSFORMATIONS

Many organic chemicals may undergo aerobic and anaerobic degradation. A description of these
processes is beyond the scope of this document. The subject is approached here, however, to be sure
that samplers are aware that the chemical(s) spilled may not be the only chemical(s) in the soil after a
transformation has occurred. These occurrences should be documented in the remedial investigation.
The full scan of chemicals from the remedial investigation requiring cleanup should be analyzed when
doing a closure. Analyses should be done for all chemicals that have been identified as breakdown
products of the chemicals found on-site.

The professional literature contains many articles on this subject (Cline and Brown, 1989; Borden and
Bedient, 1987; Wilson and Wilson, 1985). The interested reader is directed to these articles.

Organic Carbon Content ofSoil

The organic carbon content of soils is a key factor in the ability of any soil to adsorb contaminants.
For a variety of reasons (Lindsay, 1979), an increase in organic carbon content leads to an increase in
the adsorption of several classes of chemicals.

Where to sample: Areas of the excavation that appear to have excess organic carbon (e.g. peat,
muck, darker soils) should be preferentially sampled.

Medium Sand or Larger Grains

Medium to larger grain size sand has from 20 to 40 percent porosity. Most sands in Michigan are
composed of quartz, limestone, and small amounts of metamorphic rock fragments. These soiis have
a low capacity for adsorbing metals or hydrophilic (soluble) organic chemicals. Hydrophobic
(insoluble) organic chemicals with low molecular weight will adsorb to this soil in small amounts.
Hydrophobic chemicals with high molecular weight will adsorb in moderate amounts (Cline & Brown,
1989). These soils have a low capacity to hold contaminants in the grain interstices due to low
capillary action. Contaminants that are held in these soils adhere to the grains themselves in dry soils
and are forced into the smaller pore spaces in wet soils (Schwille, 1988).

Where to sample: Samples should be placed at regular intervals along the base and sidewalls of the
excavation being sure that samples are located where the source was removed. In these soils, the
capillary force is low enough to ignore its effects in transporting contaminants lateral to gravity.
Therefore, sidewall samples should be located near the excavation floor. This is especially true for
low surface tension products such as gasoline.

The limestone sand grains can act as a buffer to contaminants that cause pH changes (e.g., steel mill
pickling acids). For these types of contaminants, the sampler should be on the lookout for
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intra-granular precipitates. These can appear as grain surface staining or make the soil appear clumpy
or aggregated. Soils containing precipitates should be sampled.

Verification of Soil Rem~diation Page 20 of35

•
Fine Sand and Silt

These soils have strong capillary action due to the small inter-granular distances. A determination of
the fluid surface tension of the spilled product is helpful. High surface tension aids in the ability of a
substance to overcome gravity by capillary action. As before, higher molecular weight products can
be expected to adsorb to the grains to a greater degree. This allows a product to move lateral to
gravity and, to a degree, upward from the leak location. Low surface tension products, such as TCE
(trichloroethe'ne), are more likely to go straight down than oils in these kinds of soils. However, the
hydraulic head (i. e., the amount of product in the original spill) must be substantial to force a dense
non-aqueous phase liquid through a media with a hydraulic conductivity less than 1 x 10-3 cm/sec
(Schwille, 1988).

Where to sample: Interfaces between fine sand layers with larger grains above should be sampled.
When high surface tension contaminants are suspected, silt layers should be sampled.

Clays

Clay soils are very different from the sands and silts. Clays possess a net negative charge. This causes
heavy metal cations (e.g., Cr+6, Cd+2, Pb+2) to adsorb to the clay surface. In fact, this is true for any
positive ionizable substance. Clays also have a much greater secondary porosity than primary
(primary porosity is the space between the soil particles; secondary porosity is the space between •
fractures, bedding planes, and soil structures). As a result, spills in clay soils tend to follow preferred
pathways. Clays will often show signs of shrinkage cracks or fractures that will allow contaminants to
migrate in what would otherwise be considered a "tight" soil in a lab analysis of permeability. Signs of
fracturing include "patterned" mottling. This is where the Fe (and also Mn) will be oxidized to a red,
yellow, or reddish brown color along the crack while the matrix remains the reduced blue/gray color
(Lindsay, 1979).

Where to sample: It is very important to take clay soil samples from fractures. The fractures are the
avenue of travel for contaminants in clay soils. Clay soils may also have sand lenses which should
always be sampled. Sand lenses in clays tend to collect fluids. As such, they may harbor contaminants.

Bedrock

Excavations in bedrock present difficult problems. Unlike clay, some bedrock formations have
substantial primary porosity as well as secondary po:-osity. In Michigan; these are sandstones,
conglomerates, and brecciated/coarse grained limestones. Examples of bedrock in Michigan with low
primary porosity are fine grained limestones, shale, and crystalline metamorphic rocks (e.g., gneiss). If
the sampler is unaware of the type of bedrock that is in an excavation, a geologist must be consulted.

Where to sample: Excavations in areas of bedrock with significant primary porosity must be sampled
in both the fractures and the matrix. Bedrock without primary porosity should have sampling
predominantly in the fractures as in the clay situ,ation. Weathered zones in bedrock will hold
contaminants better than unweathered zones. This is due to the increased number of adsorption sites
available in weathered rock. •
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SAMPLING PROTOCOL

FOR CHARACTERIZING WASTEfTREATMENT LEVELS:

STRATEGIES FOR EVALUATING TREATED SOILS AND WASTE MATERIALS

•
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When obtaining samples to characterize a treated soil or waste material, it is important to insure that
the analytical results obtained will provide an accurate estimation of the nature of the entire
area/volume under consideration. The location and number of samples to .be taken at a particular site
depend on many factors: the degree of accuracy desired, the spatial and temporal variability of the
media to be sampled, and the costs involved. An important objective in any sampling program is to
obtain the most accurate data possible while minimizing the associated costs. One method to
accomplish this goal is to use statistically valid sampling strategies. The appropriate sample number
can be estimated and the sampling locations can be chosen without bias.

Attachment 2 provides information on the methods used to obtain accurate data while minimizing the
costs. The attachments include a discussion of three statistical sampling strategies and methods to
determine the appropriate grid size for the area under investigation. If several areas on a site are
under investigation, it may be advisable to grid them separately. This is especially true if information
does not exist to indicate that the areas contain similar constituents or that they were placed at the
same time period.

Information is also supplied on the statistical evaluation of the resultant analytical data. A minimum of
12 samples or 25%, whichever is greater, of the total grid stations should be sampled and analyzed
initially to allow a large enough data pool for the statistical analysis. Extra samples should be taken
and kept under proper chain of custody and handling procedures at the time of initial sampling. If the
statistical analysis indicates that two or three more samples are needed, an additional trip to the field
may not be necessary. This may also avoid the need to reestablish the grid pattern at a later date.

For further discussion on sampling strategies and sample collection methods, see "Test Methods for
Evaluating Solid Waste," SW846 Volume II: Field Methods, November 1986, Third Edition, US
EPA.

- 24 - STATISTICAL SAMPLING STRATEGIES

Statistical sampling strategies can often produce increased data accuracy while eliminating sampler
bias. Random sampling is based on the theory of random chance probabilities in order to choose the
most representative sample. Knowledge ofthe waste distribution is not necessary. The error in data
accuracy of a random sampling scheme can be objectively measured since the probability of choosing
each sampling point is known. A random numbers table (attached) or a random numbers generator
should be used to select the sampling locations eliminating bias by the sample collector.

Several statistical sampling strategies are available to produce an unbiased, representative sampling
program. The principles behind three of these and the situations for which they are best suited are
provided below. To achieve true random sampling, composite sampling is not acceptable.

1. Simple Random is a method that requires little or no prior knowledge of material distribution. It
relies on random chance probability theory--where each sampling location has an equal and known
probability of being selected. In this way, sampling error can be accurately estimated. Usually, the
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area of interest is sectioned into a two or three dimensional grid pattern and random coordinates are
chosen for sampling.

2. Systematic random is an extension of simple random sampling that may produce a more efficient
sampling survey. It can be more efficient by reducing the sampling error while maintaining the sample
number, or by reducing the number of samples needed to achieve a specified sampling error, or by
reducing the cost of collection. This method also requires little or no knowledge about the waste
distribution, but bias and imprecision can be introduced if unseen trends or cycles exist. Two methods
used to select sample locations under this method follow.

A) randomly selecting a transect or transects and sampling at preselected intervals
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B) preselecting both the transect or transects and the sampling interval and starting from a randomly
selected point.

3. Stratified random sampling requires some knowledge about the waste distribution. When
stratification is known or suspected, sampling efficiency can be improved by dividing the material into
strata that are more homogeneous than the total area. Simple random sampling techniques can then be
used to sample each stratum independently. Each stratum is divided into a grid pattern and the
sampling points are selected randomly. If the area is vertically stratified, the sampling points in each
stratum are selected randomly and then selected depths are sampled. If the area is horizontally
stratified, the sampling points within each stratum are selected randomly, but the total depth is
sampled. An analysis of variance (ANOVA) should be done on the analytical results to determine if
the strata differ significantly. This is done to assure that the use of stratified random sampling was
statistically valid. When the volume of the strata differ or the number of samples within each strata
differs, the results must be weighed appropriately to avoid bias.

- 25 - RANDOM NUMBERS TABLE

HOW TO USE THE RANDOM NUMBERS TABLE

1. Determine the number of samples you need to take. Identify the number of digits necessary to
cover the sample population (e.g.. for a sample population of 55, two digits are necessary to cover
the selected grid stations 0 I through 55).

2. Using the random numbers table, choose any number as a starting point.

3. From this starting point number, go in any direction and continue in the same direction and pattern
sequence until you have selected the predetermined number of samples with no repetitions. Numbers
larger than the population size are ineligible (e.g., numbers greater than 55 in the example are
ineligible).

•

Line/Col. (1 ) (2) (3) ( 4) (5) (6) (7) (8 ) (9) (10)

1 10480 15011 01536 02011 81647 91646 69179 14194 62590 36207 20
2 22368 46573 25595 85393 30995 89198 27982 53402 93965 34095 52
3 24130 48360 22527 97265 76393 64809 15179 24830 49340 32081 30
4 42167 93093 06243 61680 07856 16376 39440 53537 71341 57004 00
5 37570 39975 81837 16656 06121 91782 60468 81305 49684 60672 14 •6 77921 06907 11008 42751 27756 53498 18602 70659 90655 15053 21
7 99562 72905 56420 69994 988~2 31016 71194 18738 44013 48840 63
8 96301 91977 05463 07972 18876 20922 94595 56869 69014 60045 18
9 89579 14342 63661 10281 17453 18103 57740 84378 25331 12566 58
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• 10 85475 36857 43342 53988 53060 59533 38867 62300 08158 17983 16

11 28918 69578 88231 33276 70997 79936 56865 05859 90106 31595 01
12 63553 40961 48235 03427 49626 69445 18663 72695 52180 208'1 7 12
13 09429 93969 52636 92737 88974 33488 36320 17617 30015 08272 84
14 10365 61129 87529 85689 48237 52267 67689 93394 01511 26358 85
15 07119 97336 71048 08178 77233 13916 47564 81056 97735 85977 29
16 51085 12765 51821 51259 77452 16308 60756 92144 49442 53900 70
17 02368 21382 52404 60268 89368 19885 55322 44819 01188 65255 64
18 01011 54092 33362 94904 31273 04146 18594 29852 71585 85030 51
19 52162 53916 46369 58586 23216 14513 83149 98736 23495 64350 94
20 07056 97628 33787 09998 42698 06691 76988 13602 51851 46104 88

21 48663 91245 85828 14346 09172 30168 90229 04734 59193 22178 30
22 54164 58492 22421 74103 47070 25306 76468 26384 58151 06646 21
23 32639 32363 05597 24200 13363 38005 94342 28728 35806 06912 17
24 29334 27001 87637 87308 58731 00256 45834 15398 46557 41135 10
25 02488 33062 28834 07351 19731 92420 60952 61280 50001 67658 32

Line/Col. (1) (2) (3) (4 ) (5) (6) (7 ) (8 ) (9 ) (10) (

26 81525 72295 04839 96423 24878 82651 66566 14778 76797 14780 13
27 29676 20591 68086 26432 46901 20849 89768 81536 86645 12659 92
28 00742 57392 39064 66432 84673 40027 32832 61362 98947 96067 64
29 05366 04213 25669 26422 44407 44048 37937 63904 45766 66134 75
30 91921 26418 64117 94305 26766 25940 39972 22209 71500 64568 91

31 00582 04711 87917 77341 42206 35126 74087 99547 81817 42607 43
32 00725 69884 62797 56170 86324 88072 76222 36086 84637 93161 76
33 69011 65797 95876 55293 18988 27354 26575 08625 40801 59920 2.9
34 25976 57948 29888 88604 67917 48708 18912 82271 65424 69774 33• 35 09763 83473 73577 12908 30883 18317 28290 35797 05998 41688 34
36 91567 42595 27958 30134 04024 86385 29880 99730 55536 84855 29
37 17955 56349 90999 49127 20044 59931 06115 20542 18059 02008 73
38 46503 18584 18845 49618 02304 51038 20655 58727 28168 15475 56
39 92157 89634 94824 78171 84610 82834 09922 25417 44137 48413 25
40 14577 62765 35605 81263 39667 47358 56873 56307 61607 49518 89

41 98427 07523 33362 64270 01638 92477 66969 98420 04880 45585 46
42 34914 63976 88720 82765 34476 17032 87589 40836 32427 70002 70
43 70060 28277 39475 46473 23219 53416 94970 25832 69975 94884 19
44 53976 54914 06990 67245 68350 82948 11398 42878 80287 88267 47
45 76072 29515 40980 07391 58745 25774 22987 80059 39911 96189 41
46 90725 52210 83974 29992 65831 38857 50490 83765 55657 14361 31
47 64364 67412 33339 31926 14883 24413 59744 92351 97473 89286 35
48 08962 00358 31662 25388 . 61642 34072 81249 35648 56891 69352 48
49 95012 68379 93526 70765 10593 04542 76463 54328 02349 17247 28
50 15664 10493 20492 38391 91132 21999 59516 81652 27195 48223 46

51 16408 81899 04153 53381 79401 21438 83035 92350 36693 31238 59
52 18629 81953 05520 91962 04739 13092 97662 24822 94730 06496 35
53 73115 35101 47498 87637 99016 71060 88824 71013 18735 20286 23
54 57491 16703 23167 49323 45021 33132 12544 41035 80780 45393 44
55 30405 83946 23792 14422 15059 45799 22716 19792 09983 74353 68
56 16631 35006 85900 98275 32388 52390 16815 69298 82732 38480 73
57 96773 20206 42559 78985 05300 22164 24369 54224 35083 19687 11
58 38935 64202 14349 82674 66523 44133 00697 35552 35970 19124 63
59 31624 76384 17403 53363 44167 64486 64758 75366 76554 31601 12
60 78919 19474 23632 27889 47914 02584 37680 20801 72152 39339 34

61 03931 33309 57047 74211 63445 17361 62825 39908 05607 91284 68
62 74426 33278 43972 10119 89917 15665 52872 73823 73144 88662 88
63 09066 00903 20795 95452 92648 45454 09552 88815 16553 51125 79
64 42238 12426 87025 14267 20979 04508 64535 31355 86064 29472 47
65 16153 08002 26504 41744 81959 65642 74240 56302 00033 67107 77
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66 21457 40742 29820 96783 29400 21840 15035 34537 33310 06116 95
67 21581 57802 02050 89728 17937 37621 47075 42080 97403 48626 68
68 55612 78095 83197 33732 05810 24813 86902 60397 16489 03264 88 •69 44657 66999 99324 51281 84463 60563 79312 93454 68876 25471 93
70 91340 84979 46949 81973 37949 61023 43997 15263 80644 43942 89

71 91227 21199 31935 27022 84067 . 05462 35216 14486 29891 68607 41
72 50001 38140 66321 19924 72163 09538 12151 06878 91903 18749 34
73 65390 05224 72958 28609 81406 39147 25549 48542 42627 45233 57
74 27504 96131 83944 41575 10573 08619 64482 73923 36152 05184 94
75 37169 94851 39117 89632 00959 16487 65536 49071 39782 17095 02

Line/Col. (1) (2) (3) (4) (5) (6) (7 ) (8 ) (9) (10) (

76 11508 70225 51111 38351 19444 66499 71945 05422 13442 78675 84
77 37449 30362 06694 54690 04052 53115 62757 95348 78662 11163 81
78 46515 70331 85922 38329 57015 15765 97161 17869 45349 61796 66
79 30986 81223 42416 58353 21532 30502 32305 86482 05174 07901 54
80 63798 64995 46583 09765 44160 78128 83991 42865 92520 83531 80
81 82486 84846 99254 67632 43218 50076 21361 64816 51202 88124 41
82 21885 32906 92431 09060 64297 51674 64126 62570 26123 05155 59
83 60336 98782 07408 53458 13564 59089 26445 29789 85205 41001 12
84 43937 46891 24010 25560 86355 33941 25786 54990 71899 15475 95
85 97656 63175 89303 16275 01100 92063 21942 18611 47348 20203 18
86 03299 01221 05418 38982 55758 92237 26759 86367 21216 98442 08
87 79626 06486 03574 17668 07785 76020 79924 25651 83325 88428 85
88 85636 68335 47539 03129 65651 11977 02510 26113 99447 68645 34
89 18039 14367 61337 06177 12143 46609 32989 74014 64708 00533 35
90 08362 15656 60627 36478 65648 16764 53412 09013 07832 41574 17

91 79556 29068 04142 16268 15387 12856 66227 38358 22478 73373 88
92 92608 82674 27072 32534 17075 27698 98204 63863 11951 34648 88
93 23982 25835 40055 67006 12293 02753 14827 22235 35071 99704 37 •94 09915 96306 05908 97901 28395 14186 00821 80703 70426 75647 76
95 50937 33300 26695 62247 69927 76123 50842 43834 86654 70959 79
96 42488 78077 69882 61657 34136 79180 97526 43092 04098 73571 80
97 46764 86273 63003 93017 31204 36692 40202 35275 57306 55543 53
98 03237 45430 55417 63282 90816 17349 88298 90183 36600 78406 06
99 86591 81482 52667 61583 14972 90053 89534 76036 49199 43716 97
100 38534 01715 94964 87288 65680 43772 39560 12918 86537 62738 19

101 13284 16834 74151 92027 24670 36665 00770 22878 02179 51602 07
102 21224 00370 30420 03883 96648 89428 41583 17564 27395 63904 41
103 99052 47887 81085 64933 66279 80432 65793 83287 34142 13241 30
104 00199 50993 98603 38452 87890 94624 69721 57484 67501 77638 44
105 60578 06483 28733 37867 07936 98710 98539 27186 31237 80612 44
106 91240 18312 17441 01929 18163 69201 31211 54288 39296 37318 65
107 97458 14229 12063 59611 32249 90466 33216 19358 02591 54263 88
108 35249 38646 34475 72417 60514 69257 12489 51924 86871 92446 36
109 38980 46600 11759 11900 46743 27860 77940 39298 97838 95145 32
110 10750 52745 38749 87365 58959 53731 89295 59062 39404 13198 59

111 36247 27850 73958 20673 378<:0 63835 71051 84724 52492 22342 78
112 70994 66986 99744 72438 01174 42159 11392 20724 54322 36923 70
113 99638 94702 11463 18148 81386 80431 90628 52506 02016 85151 88
114 72055 15774 43857 99805 10419 76939 25993 03544 21560 83471 43
115 24038 65541 85788 55835 38835 59399 13790 35112 01324 39520 76
116 74976 14631 35908 28221 39470 91548 12854 30166 09073 75887 36
117 35553 71628 70189 26436 63407 91178 90348 55359 80392 41012 36
118 35676 12797 51434 82976 42010 26344 92920 92155 58807 54644 58
119 74815 67523 .72985 23183 02446 63594 98924 20633 58842 85961 07
120 45246 88048 65173 50989 .91060 89894 36063 32819 68559 99221 49 •.'
121 76509 47069 86378 41797 11910 49672 88575 97966 32466 10083 54
122 19689 90332 04315 21358 97248 11188 39062 63312 52496 07349 79
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• 123
124
125

42751
11946
96518

35318
22681
48688

97513
45045
20996

61537
13964
11090

54955
57517
48396

08159
59419
57177

00337
58045
83867

80778
44067
86464

27507
58716
14342

95478
58840
21545

21
45
46

- 28 - SAMPLING GRIDS

1. A grid system should be established over the specified area (sidewalls and base). Grid point
representation should be proportioned to the size of the area. It is recommended that one of the
following equations be used to determine grid intervals for stationing.

small site: GI = (Alp i)1/2

medium site: GI = (A/pi) 112 14

large site: GI = (Api/SF) 1/2

where: A = area to be grid (sq. ft.)

GI = grid interval

SF = Site Factor, length of area to be grid (unitless)

•
It appears that there are logical size ranges of sites to which the three equations apply:

A) small up to 0.25 acre

B) medium: 0.25 3.0 acres, and

C) large: 3.0 acres and greater

To simplify this application, use the following chart based on an average size range of sites (1 acre =
43,560 square feet). The approximate grid ranges are provided as a quick check on numbers
generated for specific sites using the above fommlas.

Site Acreage*
up to 0.25 (small)
0.25-3.00 (medium)

3.0 and over (large)

Square Feet*
up to 10,890

10,890-130,680
130,680 +

Grid Interval Ranges
See Part 1
15-50 feet

30 feet plus

* Site acreage, square footage, is total area of sidewalls and base of excavation.

Following is a step by step description of the approach used to calculate confidence limits based on
the analytical data derived from the preliminary samples.

- 29 -STATISTICAL EVALUATION

WASTEITREATMENT CHARACTERIZATION SAMPLINGS

2. After the grid interval is calculated, it is recommended that a scaled grid overlay be made to
superimpose on the area under consideration. Some specified point (usually the southwest comer)
should be designated as the 0,0 coordinate. The grid can then be adjusted to maximize sampling
coverage. Some grid adjustment may be necessary for unusually shaped areas.
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1. Calculate a preliminary estimate of the mean, m

m = -( Xl + X2 + X3 + '" Xn) / n

Page 26 of35

•where: n = number of measurements, X = variable concentration, Xi = individual measurements

2. Calculate a preliminary estimate of the variance (S2) and the standard deviation (S). Standard
deviation is a function of both sampling variability and measurement variability.

S2 = [ (XI-m)2+(X2-m)2+... (Xn-m)2 ] / n-l

3. Calculate the standard error of the mean (Sx). Standard error is inversely proportional to the
square root of the number of samples (increasing n from 4 to 16 reduces Sx by 50%).

Sx=-S/(n)112

4. Since the concern is only whether the upper limit of a confidence interval is below or abC?ve the
regulatory threshold, the lower confidence limit (LCL) need not be considered. The upper confidence
limit (DCL) can be calculated using the onetailed (onesided) t values with nl degrees of freedom
derived from a table of the Student's t distribution. Where only small sized statistical samples are
involved (n<30), the normal or Gaussian distribution is not accurate, and the t distribution must be
used.

- 30-

5. The 95% UCL is calculated by using the following formula and substituting the values determined
above plus the appropriate t value obtained from the t table.

UCL = m + [t*0.95*(n-l)]*Sx

The term in brackets indicates a one-tailed t-test at n-I degrees of freedom. See the t-distribution
table in Attachment 2.

The VCL number -resulting from this. formula will indicate with a 95% proqability that it is either
above or below the regulatory threshold (RT) developed for the constituent being subjected to the
test. Ifa compound does not have a specified RT, then the VCL is compared to whatever
concentration is of concern (i.e., a clean up level, action level, etc). Other confidence levels can be
used, based on the specific sampling situation.

If the preliminary data indicate that more samples ar~ needed to make a hazard determination, the
Lambda relationship should be used. A step by step approach to calculating the appropriate sample
size follows:

1. The appropriate number of samples to be collected can be estimated by use of the Lambda
relationship and then consulting a table of values and their corresponding sample size number.

Lambda = RT - m / s

The lower the calculated value, the more samples are required to maintain a certain level of
confidence. Also, as approaches RT,Lambda becomes smaller, and therefore a greater sample size is

•

•
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2. To obtain the appropriate sample size from the table of values, use the single sided value for to test
at the desired significance level (for 5%, = 0.05).

3. Randomly collect any additional samples that may be needed using the same grid and random
numbers sequence as the first sampling. All field and laboratory procedures should be kept as
consistent as possible to lower the amount of variability in the data.

•
Verification of Soil Remediation

indicated for a certain level of confidence.

Page 27 of35

•

•

4. Use all data values to calculate new rn, S, and Sx.

- 31 -

5. If the new m is equal to or greater than RT, then the contaminant is present at an unacceptable
concentration and the study would be complete.

6. If m < RT and> S2, calculate C (the criterion for determining if contamination is present at
hazardous concentration). If = S2 or m< S2, the data must be transformed prior to calculating C.

Using the new data, C is calculated by the formula:

C=RT-m/Sx

7. Compare the calculated C value to the twotailed t value for the level of significance desired. The
twotailed t-value is used because both the possibility that C is > t or that C is < t must be checked.

Use to.95 and df(degrees offreedom) = n-l.

8. If C > t value, the contaminant is present at unacceptable concentrations and the study would be
over. If C < t value, reestimate the total number of additional samples to be collected by deriving a
new Lambda. Use the newly calculated values ofm and S.

9. If this new number of samples is not more than 20% greater than the last set collected, there is little
chance that additional samples would decrease Sx and result in the material being considered
unacceptable. Therefore, the study would be complete.

- 32 - EXAMPLE

CALCULATION OF CONFIDENCE LIMITS AND LAMDA CALCULATION

Problem 1: STATISTICAL SAMPLING

A metal plating factory has been discharging process wastewaters into a large nearby swampy area for
several years. This swampy area drains into a small river. The discharged wastewaters are known to
be contaminated with very low levels of cadmium and chromium (i.e., the levels in the wastewater are
below the facilities NPDES permit limitations). However, it has been suspected that the sediments in
this swampy area may contain high levels of cadmium and chromium. Three preliminary sediment
samples were taken with a Ponar dredge and analyzed to determine whether or not these sediments
were contaminated with hazardous levels of these two metals. In 40 CFR 261.24, it states that a
waste is hazardous under the characteristic of EP toxicity if it contains cadmium at a level 1.0 mg/L
or chromium at a level 5.0 mgfL. The analysis of the three preliminary samples indicated a mean
cadmium concentration of 0.37 mg/L (3 samples at 0.25, 0.51, and 0.35 mg/L) and a mean chromium
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concentration of4.66 mgIL (3 samples at 4.93,4.21, and 4.84 mgIL). Based on this analytical data,
the cadmium level is well below the regulatory threshold (RT), but the chromium level closely •
approaches its RT. Because large legal or monetary losses may be incurred if the sediments are,
declared hazardous, the analytical data must be sound and a high degree of confidence is necessary in
any decision made.

QUESTIONS: Given the above scenario, answer the following questions and calculate the
appropriate answers.

1. Based on the chromium data supplied

Calculate S2, S, Sx

Calculate the 95% DCL

With what degree of confidence can it be stated that the chromium concentration does not exceed the
RT?

2. If more samples are deemed necessary, determine how many

Calculate the Lambda value

Calculate the appropriate number of additional samples using = 0.05 and B= 0.05

-32-

PROBLEM 1 ANSWER SHEET

Given three samples with chromium concentrations of4.93,4.21, and 4.84 mgh and

m = 4.66 mg/L

(Ia) Calculate S2

S2 = [ (Xl-m)2+(X2-m)2+...(Xn-m)2 ] In-l

= [(4.93-4.66)2+(4.21-4.66)2+(4.84-4.66)2] 1(3-2)

= 0.15

Calculate S

S = 0.39

Calculate Sx

Sx = S/(n) 1/2 = 0.23

(lb) Calculate the 95% VCL

95% VCL = m + [t*0.95*(n-l)]*Sx

=4.66 + (2.920)*(0.23)

http://www.deq.state.rni.us/erd/opmemos/vsr.html
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= 5.33

(I c)

90% UCL = m + [t*0.90*(n-l)]*Sx

= 4.66 + (1.886)*(0.23)

= 5.09

80% UCL = m + [t*0.80*(n-l)]*Sx

= 4.66 + (1.061)*(0.23)

= 4.90

- 34-

Page 29 of35

•

The preceding two calculations indicate that it can be stated with somewhere between 80% and 90%
confidence that the chromium concentration does not exceed the RT. This degree of confidence may
not be sufficient to meet the needs of the sampling plan. Therefore, more samples may need to be
taken.

2a. Calculate the Lambda value

Lambda = (RT - m) 1S

= ( 5.0 - 4.66) 10.39 = 0.87

2b. Calculate the number of additional samples

Using Attachment 2, Number ofObservations for t Test ofMean, page 36 of this Guidance
Document, using a single-sided test with =0.05 and =0.05, approximately 15 to 17 total samples need
to be collected. Therefore, based on the three preliminary samples that were collected, an additional
13 samples need to be taken.

- 35-

Cumulative t Distribution

one-tailed 0.550 0.750 0.080 0.900 0.950 0.975 0.990
two-tailed 0.100 0.500 0.600 0.800 0.900 0.950 0.980

1 0.158 1. 000 1. 376 3.078 6.314 12.706 31.821
2 0.142 0.816 1. 061 1. 886 2.920 4.303 6.925
3 0.137 0.765 0.978 1. 638 2.353 3.182 4.541
4 0.134 0.741 0.941 1.533 2.132 2.776 3.747
5 0.132 0.727 0.920 1. 476 2.015 2.571 3.365

• 6 0.131 0.718 0.906 1. 440 1. 943 2.447 3.143
7 0.130 0.711 0.896 1. 415 1. 895 2.365 2.998
8 0.130 0.706 0.889 1. 397 1. 860 2.306 2.896
9 0.129 0.703 0.883 1. 383 1. 833 2.262 2.821
10 0.129 0.700 0.879 1.372 1. 812 2.228 2.764
11 0.129 0.697 0.876 1. 363 1. 796 2.201 2.718
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12 0.128 0.695 0.873 1. 356 1. 782 2.179 2.681
13 0.128 0.694 0.870 1. 350 1.771 2.160 2.650

•14 0.128 0.692 0.868 1. 345 1. 761 2.145 2.624
15 0.128 0.691 0.866 1. 341 1. 753 2.131 2.,?02
16 0.128 0.690 0.865 1. 337 1.746 2.120 2.583
17 0.128 0.689 0.863 1. 333 1. 740 2.110 2.567
18 0.127 0.688 0.862 1. 330 1. 734 2.101 2.552
19 0.127 0.688 0.861 1. 328 1.729 2.093 2.539
20 0.127 0.687 0.860 1. 325 1.725 2.086 2.528
21 0.127 0.686 0.859 1. 323 1.721 2.080 2.518
22 0.127 0.686 0.858 1. 321 1. 717 2.074 2.508
23 0.127 0.685 0.858 1. 319 1. 714 2.069 2.500
24 0.127 0.685 0.857 1. 318 1.711 2.064 2.492
25 0.127 0.684 0.856 1. 316 1. 708 2.060 2.485
26 0.127 0.684 0.856 1. 315 1.706 2.056 2.479
27 0.127 0.684 0.855 1. 314 1.703 2.052 2.473
28 0.127 0.683 0.855 1.313 1.701 2.048 2.467
29 0.127 0.683 0.854 1. 311 1. 699 2.045 2.462
30 0.127 0.683 0.854 1. 310 1.697 2.042 2.457

40 0.126 0.681 0.851 1.303 1. 684 2.021 2.423
60 0.126 0.679 0.848 1.296 1.671 2.000 2.390

120 0.126 0.677 0.845 1. 289 1. 658 1. 980 2.358
0.126 0.674 0.842 1.282 1. 645 1. 960 2.326

NOTE: For one-tailed distributions a/2 = 1-p
For two-tailed distributions a = 1-p

- 36 -

NUMBER OF OBSERVATIONS FOR t TEST OF MEAN •Level for t Test single-sided A=0.005 A
Double-sided A=O.Ol A=0.02 A=0.05

B=O.Ol 0.05 0.1 0.2 0.5 0.01 0.05 0.1 0.2 0.5 0.01 0.05 0.1 0.2 0
LAMBDA
0.15
0.20 139
0.25 110 90 128
0.30 134 78 115 63 119 90
0.35 125 99 58 109 85 47 109 88 67
0.40 115 97 77 45 101 85 66 37 117 84 68 51
0.45 92 77 62 37 110 81 68 53 30 93 67 54 41
0.50 100 75 63 51 30 90 66 55 43 25 76 54 44 34

0.55 83 63 53 42 26 75 55 46 36 21 63 45 37 28
0.60 71 53 45 36 22 63 47 39 31 18 53 38 32 24
0.65 61 46 39 31 20 55 41 34 27 16 46 33 27 21
0.70 53 40 34 28 17 47 35 30 24 14 40 29 24 19
0.75 47 36 30 25 16 42 31 27 21 13 35 26 21 16
0.80 41 32 27 22 14 37 28 ' 24 19 12 31 22 19 15
0.85 37 29 24 20 13 33 25 \ 21 17 11 28 21 17 13
0.90 34 26 22 18 12 29 23 19 16 10 25 19 16 12
0.95 31 24 20 17 11 27 21 18 14 9 23 17 14 11
1. 00 28 22 19 16 10 25 19 16 13 9 21 16 13 10

1.1 24 19 16 14 9 21 16 14 12 8 18 13 11 9
1.2 21 16 14 12 8 18 14 12 10 7 15 12 10 8
1.3 18 15 13 11 8 16 13 11 9 6 14 10 9 7
1.4 16 13 12 10 8 14 11 10 9 6 12 9 8 7 •1.5 15 12 11 9 7 13 - 10 9 8 6 11 8 7 6
1.6 13 11 10 8 6 12 lOt 9 7 5 10 8 7 6
1.7 12 10 9 8 6 11 9 8 7 9 7 6 5
1.8 12 10 9 8 6 10 8 7 7 8 7 6
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1.9 11 9 8 7 6 10 8 7 6 8 6 6• 2.0 10 8 8 7 5 9 7 7 6 7 6 5

2.1 10 8 7 7 8 7 6 6 7 6
2.2 9 8 7 6 8 7 6 5 7 6
2.3 9 7 7 6 8 6 6 6 5
2.4 8 7 7 6 7 6 6 6
2.5 8 7 6 6 7 6 6 6
3.0 7 6 6 5 6 5 5 5
3.5 6 5 5 5
4.0 6

99% confidence

SAMPLING PROCESS STREAMS

Although sampling is generally thought to occur on a pile of material or over an area of treated soil,
other schemes are possible. The most common instance is when the material is to be sampled at the
point of generation. This is the preferred method, since it is most representative of the material under
study. The lack of exposure to elements that might cause chemical degradation and/or leaching will
result in material most indicative of actual conditions.

•
A sampling point along the material conveyor that can be fairly easily and safely reached should be
chosen. It should be in an area where the entire belt can be accessed for sampling. Under this
scenario, a temporal, rather than a spatial, approach needs to be used.

Time stratum should be established over the course of the process day. Ideally, the entire active time
of the line should be included in the sampling scheme. Once time strata are chosen, the random
numbers table can be used to establish sampling times. For a four hour period, a point somewhere on
the table would be chosen and every number greater than 0 but less than 240 would be selected until
the number of samples for that strata were obtained. The number would relate to time in minutes.
This would be added to the starting time for that strata to determine the time of sampling.

If the time strata chosen are of unequal lengths, the number of samples chosen from anyone strata
should reflect the percentage contribution that strata makes to the time frame as a whole. For
example, if for a 24 hour operating time, strata I is 4 hours and strata 2 is 8 hours, strata 2 should
have twice as many samples as strata 1.

When the appropriate sampling time arrives, the material from the conveyor belt point that had been
identified would be removed. This material should be well mixed and a subsample taken for inclusion
in the jar for lab analysis. An example of the use of this protocol is attached.

- 38 - RANDOM TIME WASTE SAMPLING EXAMPLE

•
stratum #1

6:00 to 8:00 hours

stratum #2
8:00 to 20:00 hours

Sampling Random Time
Point Minute

1 28 6:28
2 62 7:02
3 99 7:39
4 112 7:52

1 11 8:11
2 107 9:47
3 156 10:36
4 173 10:53

http://www.deq.state.mi.us/erd/opmemos/vsr.html 2/2/00
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Stratum #3
20:00 to 22:00 hours

Stratum #4
8:00 to 20:00 hours

Page 32 of35

5 296 12:56
6 313 13:13
7 398 14:38 •8 497 16:17
9 555 17:15

10 600 18:00
11 637 18:37
12 706 19:46

1 13 20:13
2 52 20:52
3 88 21:28
4 108 21:48

1 48 22:48
2 113 23:53
3 153 24:33
4 189 1:09
5 227 1:47
6 290 2:49
7 314 3:14
8 474 5:44

- 39 - A T T A C H MEN T 3

TOLERANCEFACTORS(K)

TOLERANCE FACTORS (K) FOR ONE-SIDED NCRMAL TOLERANCE INTERVALS WITH PROBABILITY LE

•Y = 0.95 AND COVERAGE P = 95%

n K n K
3 7.655 75 1.972
4 5.145 100 1. 924
5 4.202 125 1. 891
6 3.707 150 1. 868
7 3.399 175 1. 850
8 3.188 200 1. 836
9 3.031 225 1.824

10 2.911 250 1. 814
11 2.815 275 1. 806
12 2.736 300 1. 799
13 2.670 325 1. 792
14 2.614 350 1. 787
15 2.566 375 1. 782
16 2.523 400 1. 777
17 2.486 425 1. 773
18 2.453 450 1. 769
19 2.423 475 1. 766
20 2.396 500 1. 763
21 2.371 525 1. 760
22 2.350 550 1. 757
23 2.329 575 1. 754
24 2.309 600 1.752
25 2.292 625 1. 750
30 2.220 650 1.748
35 2.166 675 1.746
40 2.126 700 1.744 •,
45 2.092 725 1. 742
50 2.065 7·50 1.740
55 2.036 775 1.739
60 2.017 800 1. 737
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• 65
70

2.000
1.986

825
850
875
900
925
950
975

1,000

0.736
1. 734
1. 733
1. 732
1.731
1. 729
1. 728
1. 727

Page 33 of35

•

SOURCE: FOR SAMPLE SIZES::: 50: Lieberman, Gerald F. 1958. "Tables for One-sided Statistical
Tolerance Limits." Industrial Quality Control. Vol. XIV, No. 10.

FOR SAMPLE SIZES 2: 50: K values were calculated from large sample approximation.

NTIS Document PB-89-151-047

- 40 - A T T A C H MEN T 4

WASTE MANAGEMENT DIVISION'S CLEAN CLOSURE CERTJFICATION CHECKLIST

This checklist was developed to review RCRA clean closures. Due to direct reference to 40 CFR,
Part 264, Subpart G, by Act 64, Rule 613; Act 64 closures should also be evaluated by this checklist.

Documentation supporting the owners/operators and the independent registered professional
engineer's certification can be requested under 40 CFR, 264.115 and 265.115 (as of October 29,
1986). The owner/operator must submit at least four copies of certification documentation.

The checklist identifies items recommended to properly evaluate a closure certification. These items
are not "absolutes." Other information or substitutions may be provided which technically justify and
certify a "clean closure."

This checklist can be used for land disposal, storage, and treatment facilities. Several of the items
would not be required for storage and/or treatment facilities where testing was minimal. Items 1
through 5 would be required for all closures. Items 6 through 11 would be optional for storage and/or
treatment facilities, dependent on extent of testing required. Land disposal facilities would require all
items listed.

1. Manifests (or some type ofmanifestlwaste removal summary) of where and how much waste was
shipped.

2. Certification statement is needed by the owner/operator AND an independent registered engineer.
All independent registered professional engineer certificates must have an original stamp on at least
one copy.

3. Summary of decontamination procedures (pressure wash, Steam clean, etc.) and how the resultant
waste water was disposed.

4. Summary analysis (include conditions of haul roads, time table, soil and groundwater results,
weather conditions, runoff controls, equipment decontamination, etc.).

5. Results of all tests used to determine clean closure (charts, tables, lab sheets).

6. Statistical comparisons on sampling results compared to cleanup criteria (this should include full

httn://www.dea.state.mi.us/erd/oomemos/vsr.html
.
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computations on background and statistical analysis).

7. Sampling and analysis procedures (specify references).

8. Final depth and elevations of excavations ofwastes and soils.

- 41 -

Page 34 of35

•
9. Properly labeled and easily identified sampling locations and grid stations (map) including
background stations.

10. Groundwater data (and statistical evaluation) used to determine if groundwater degradation has
occurred (usually four sets of replicate analysis compared to sampling event after closure activities).
Monitor well construction details and sampling and analysis procedures may be required if
documentation is not in the file.

11. Summary of final restoration of excavated area...

information on fill material used and/or future land use outline. If clean closure cannot be achieved
(e.g., contaminated soils to water table and groundwater results show contamination). This summary
item should be used to address the need for any post closure program and/or corrective action.

12. A copy of all field notes pertaining to these closure activities.

13. A copy of the approved closure plan and letter of closure plan approval.
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ApPENDIX IX TO PART 264-GROUND-WATER MONITORING LiST)

GROUND-WATER MONITORING LIST I

71-41--2 Benzene ..

5~5-3 Benz/a)anlhracene .

(TotaQ Barium .

205-9!>-2 Benz/e)acephenanthrylene ..

SU!I"
POL9ested (jl

meth- gil).
ods'

8100 200
8270 10
8100 200
8270 10
8240 100
8270 10
8015 100
8270 10
8030 5
8240 5
8030 5
8240 5
8080 0.05
8270 10

8010 5
8240 100
8270 10
8270 10
8100 200
8270 10
6010 300
7040 2,000
7041 30
8270 10

6010 500
7060 10
7061 20
6010 20
7080 1,000
8020 2
8240 5
8100 200
8270 10
8100 200
8270 10
8100 200
8270 10
8100 200
8270 10
8100 2CO
8270 10
8270 20
6010 3
7090 50
7091 2
8080 0.05

8250 10
8080 0.05

8250 40
8080 0.1

8250 30
8080 0.05

8250 10
8270 10
8270 10
8010 100
8270 10

8060 20
8270 10
8010 1
8240 5

Chemical abstracts service index name-

395

117~1-7 1,2·Benzenedical1loxylic acid, bis(2·elhylhexyl)esler

75-27-4 Melhane, bromodichloro- ..

58-8!>-9 CycloMxane. 1,2,3,4,5,6-hexachloro-,(I a, 2a, 3p,
4a,5«,6Pl-

I I 1-91-1 Elhane, 1,I'-(methylenebis (oxy))bis (2-dlloro- ..
111-44-4 Elhane, 1,I'-o~is(2-dlloro- .
108-60--1 Propane, 22'-oxybisl'<hloro- ..

107-11--1 2.Propenen~rile ..

319-8~ Cyclohoxane, 12,3,4.5,6-hexachloro-,(la,2a, 3a.
4p,5a.6Pl-

(Total) Antimony ..

319-85-7 CycJohcxane, 12,3,4,5,6-hexachloro-,( la,2P, 3a,4p,
5a,6~)·

14~~ Sunurous acid, 2·chloroelhyl 2-14-(1,1-
dimelhyielhyQphenoxy)-I-melhyielhyl ester.

(TolaQ Arnenic ..

1~1-6 Benzenemelhanol ..
(TotaQ Beryllium _ ..

191-24-2 Benzo[ghijperylene ..

50-32~ Bcnzola]pyrene ..

207-08-9 Benzo(l<.)nuoranthene ..

31!>-84-6 Cydohcxane, 12,3,4.5,6-hexachloro-.(Ia, 2a,3P,
4a,5~,6P)-

309--00-2 1,4:5,8·Dimelhanonaphlhalene, 12,3,4,10,10-
hexachloro- 1,4,4a,5,8,8a-hexahydro- (1a,4a, 4ap,
So,8ct,sap)-

107-05-1 1·Propene, 3-chloro- .

92-67-1 1',I'·Biphenyq- 4-amine ..
62~3--1 Benzenamine ..

120-12-7 Anlhracene ..

83--12-9 Aalnaphlhylene. 1,2·dihydro- ..

2OS-9lHl Aoenaphlhylene _

67-M-l 2.Propllnone ..
98-a&-2 Elhanone, l·pheny~ ..
7~ Aallonitrile ..
53-9&-3 Aaltamide, N-9H-f1uoren-2-y~ ..
107-02~ 2·Propenal ..

CASRN'

dena·BHC ..

Benzo(l<.)nuoranthene .

Benzo[ghijperylene ..

Benzola)pyrene ..

Benzyl alcohol ..
Beryllium ..

Bis(2<hloroelhoxy)melhane ..
Bis(2-dlloroelhyijether ..
Bis(2<hloro·l·melhylelhyij

ether; 2,2'-D~
chlorodiisopropyl elher.

Bis(2-elhylhexyl) phlhalate .........

Arsenic _ ~ .

Benzola)anthraoene;
Benzanthracene.

Benzolb)nuoranlhene ..

alpha·BHC ..

Antimony ..

bela-BHC ..

4·Aminobiphenyl ..
Aniline ..
Anlhracene ..

Allyl chloride .

Aram~e ..

Aldrin .

9amma-BHC; Unclane ..

Benzene .

Barium .

Common name'

Bromodichloromelhane ..

Aayloniltile ..

Aallone ..
Aallophenone .
Aallon~rile; Methyl cyanide .
2·Aaltylaminofluorene; 2-AM' .
Aaolein ..

Acenaphlhene .

Aalnaphthylene ..

•

•
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GROUND-WATER MONITORING LIST I-Continued

(Total) Cobaft _.

218...Q1-9 Chrysene ..

7S-2S-2 Methane, lribromo- ..

67-0&-3 Methane, triehlo,o- .. •

•

SU9"
gesled ~).(jImeth-
ods'

8010 2
8240 5
8270 10
8060 5
8270 10
6010 40
7130 50
7131 1
8240 5
8010 1
8240 5
8080 0.1
8250 10
8270 20
8010 2
8020 2
8240 5
8270 10

8040 5
8270 20
8010 5
8240 10
8010 0.5
8240 5
8120 10
8270 10
8040 5
8270 10
8270 10
8010 50
8240 5
6010 70
7190 500
7191 10
8100 200
8270 10
6010 70
7200 500
7201 10
6010 60
7210 200
8270 10
8270 10
8270 10
9010 40
8150 10

8080 0.1
8270 10
8080 0.05
8270 10
8080 0.1
8270 10
8270 10

8100 200
8270 10
8270 10
8010 1
8240 5
8010 100
8240 5
8270 10
8010 10
8240 5
8060 5
8270 10
8010 2
8020 5

Chemical abstrae1s service index name'

84-74-2 1.2.Ben.zenedic:arboxylic acid, dibutyl ester .

9S-W--l Ben.zone. 1.2-diehloro- .

96-12-a Propane, 1,2-dibromo-3·ehloro- ..

(Totaij Chromium ..

101-.55--3 Ben.zene, l·brom04-phenoxy _ _

~7 1,2.Benzenedicarboxylic acid, butyl phenylmethyl

ester.
(TotaQ Cadmium _ ..

7S-1S-O Carbon a..unide .

56--23-5 Melhane, leltachloro- ..

57-74-9 4,7·Melhano-1H·indene. 1,2.4.5,6,7,8,8-oc1achloro

2,3,3a.4,7,7a- hexahydro·.

106-47-a Ben.zenamine.4.chlo'o- ..

106--90-7 Ben.zene, chlo,o- ..

39'6

91-5l1--7 Naphthalene. 2·ehIoro- ..

9s-57-a Phenol, 2·chloro- _ ..

(Totaij Copper .

108-3!l-4 Phenol. 3-melhy~ .

9>-46--7 Phenol, 2·methy~ .

106--44-5 Phenol, 4·melhy~ ..

57-12--5 Cyanidn ..

94-7S-7 Acetic neid, (2,4-dic:hlorophenoxYr ..

72--54-a Benzene 1. I'-(2,2-diehloroelhylidene) bis(4.ehloro- .

72--5S-9 Ben.zene, 1,1'-(diehloroethenylidene) bis(4-ehloro- ..

W--29-3 Ben.zeno. 1,1·-(2,2.2·ltiehloroethylidene) bisI4-chloro.

51G-ls-6 Benzeneacetic acid, 4-ehJOfO-<l.t4-ehlorophenyl)-<l.

hydroxy-, ethyl este,.

59-5G--7 Phenol. 4·c:h/or0-3-melhyl- ..

7>00-3 Ethane. ehloro- ..

132-04--9 Oiben.znluran ..

124-46--1 Methane, dibromoehloro- _ .

106-93--4 Elhane, 1,2-dibromo- ..

2303--15-4 Carbamolhioie acid. bis(l.melhylethyQ•• So (2,3.

diehloro-2.pro';lenyij esler.

53--70-3 Oibenzla,h]anlhtacene ..

CASRN'

7ooS-72-3 Benzene. l·chlor04-phenoxy ..

126--99-a 1,3-Butadiene, 2-chloro- ..

Chrysene .

Cobaft .

2.Chloronaphlhalene """""""""

2.Chlorophenol ..

4.Chlorophenyl phenyl ethe' """
Chloroprene .

Copper .

Chloroform ..

~Chloro-m-aesol .

Chloroelhane; Ethyl chloride .

m-Cresol .
o-C,esol .
~C'esol .
Cyanide .
2.4·0; 2.4·

Dichlorophenoxyacetic acid.
4.4'·000 .

4.4'·00E .

4.4'·00T .

Oiallale ..

~Chloroaniline ..
Chlorobenzene ..

Chromium _ _ _ .

Oibenzla,h]anlhracene .

Carbon a..uIfode ..
Carbon leltachloride .

ChlorObenzila1e .

4.eromophenyl phenyl et/let ..,..•
eutyl benzyl phthalate; Benzyl

butyl phlhalal8
Cadmium _. _.._._ .

Chlordane .

Bromoform: Tribramomelhane "_

Common name 2

Oibon.zolu,an ..
Oibromochloromelhane;

Chlorodibromomelhane
1,2.0ibromo-3-chloropropane;

OBCP.

1,2·0ibromoelhane; Ethylene
dibrcmide.

Oion-butyl phlhalal8 .

o-Oichloroben.zene .
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GROUND-WATER MONITORING LIST I-Continued

Irans-I.3-DicIlloropropene l0061~2-6 l-Propllne. 1.3-<licllloro-. {El- _ _ _

cis·l.3-Dichloropropene l0061~1-5 l·Propllne. 1.3-<lichloro-. (Z)- _

106-4&-7 Benzene. 1.4-<licllloro- _

Sug-
9ested POl (jI
mell>- wl)'
ods'

8120 10
8270 10
8010 5
8020 5
8120 10
8270 10
8010 2
8020 5
8120 15
8270 10
8270 20
8240 5
8010 10
8240 5
8010 I
8240 5
8010 0.5
8240 5 ••.
8010 1
8240 5
8010 I
8240 5
8040 5
8270 10
8270 10
8010 0.5
8240 5 •..
8010 20
8240 5
8010 5
8240 5
8080 0.05
8270 10

8060 5
8270 10
8270 10

8270 10

8270 10
8270 10
8270 10
8270 10

8040 5
8270 10
8060 5
8270 10
8270 10
8040 150
8270 50
8040 150
8270 50
8090 0.2
8270 10
8090 0.1
8270 10
8150 1
8270 10
8060 30
8270 10
8015 150
8270 10
8140 2
8270 10
8080 0.1
8250 10

Chemical abstracts service index name"

75-34-3 Elhane. I.l-<lichloro- .

75-35-4 Ethene. 1.I-<lichloro- _ _ ..

87-65-{) Phenol. 2.6-dichloro- _ _
78-67-5 Propane. 1.2-<licllloro· ..

91-94-1 (1.1'·Biphenyq. 4,4'· diamine. 3.3'-<licllloro- ..
llCl-57-6 2·Bulene. 1,4-<lichloro-. (E)- _ ..
75-71-6 Methane, diclliorodinuoro _ .

120-83--2 Phenol, 2,4-<lichloro· ..

541-73-1 Benzene. 1.3-dicllloro- _

121-14-2 Benzene. l-methyl-2,4-din~ro- ..

60&-2~2 Benzene, 2.methyl-l.3-din~ro- .

88-65-7 Phenol. 2·{1-methylpropyQ4.6-dinilro- .

397

117~ 1.2·Benzenedicartloxylic acid. dioctyl ester .

131-11-3 1.2·Benzenedicartloxylic acid. dimethyl esler ..

105-67-9 Phenol, 2,4-<limethy~ ..

99-6~ Benzene. 1.3-din~ro- .
534-52-1 Phenol. 2-methyl-4.6-din~ro· ..

51-28-5 Phenol. 2.4·din~ro- .

15fHiG-5 Ethene. 1.2·dichloro-. (E) _ __

60-57-1 2.7:3.6·Dimelhanonaphth (2.3-b]oxirene. 3,4.5.6,9.9
hexachloro- la.2.2a.3,6.6a.7.78- odahydro-.
{laa.2p. 2aa. 3MMaa.7p.7aa}-

84-6&-2 l,2-Benzenedicartloxylic acid. dielhyl ester .

107~&-2 Ethane, 1,2-dichloro-- ..

297-97-2 Phosphorothioic acid. O.O-dielhyl O-jlyrazinyl esler

60-51-5 Phosphorod~hioic acid. O.o--dimethyl 5-12-
(methylamino}-2·oxoethyq ester.

6~11-7 Benzenamine. N.N-<limethyl-4-{phenytazo)- ..
57-97-6 BenzjaJanthracene. 7.12-<limelhyl- ..

119--93-7 [1.I'·Biphenyq4.4'-<liamine. 3.3'-<limethy~ ..
122~8 Benzeneethanamine. a.a-dimethy~ .

123-91-1 1,4·Dioxane _ ..
122-39--'1 Benzenamine. N.phenyl- ..
29lHl4-4 PhoSphorod~hioic acid. O.Q--dJethyl 5-12-

(ethyllhio)ethyqester
959--98-6 6.9·Methano-2.4.3-benzodioxalhiepin. 6.7.8.9.10.10-

hexachloro-l.5.5a.6.9.9a-hexahydro-. 3-0";00.
(3a.5ap.6a.9a.9ap)·.

CAS RN'Common name l

2.6-Dichlorophenol ..
1.2·DicIlloropropane ..

p-DicIllorobenzene .

1.I·DicIlloroethane .

m-Qichlorobenz.ene _ .

2,4-DicIllorophenol ..

3,3'-DicIllorobenzidine .
trans-I.4-Dichloro-2-butene ..
Dichlorodinuoromethane ..

p-(Dimethylamino)azobenzene ..
7,12-Dimethylbenzlajanthracene
3.3'-Dimethylbenzidine ..
alpha. alpha-

Dimethylphenethylamine.
2.4.Dimethylphenol .

Dimethyl phlhalate ..

2.4.DiMrophenol .

m-Dinittobel'\Zene .
4,6·DiMro-o-cresol .

2.6-Din~rotoluene ..

2.4-0initrotoluene .

Dieldrin _ .

Diethyl phthalate .

O.D-Diethyl D-2-pyrazinyl
poospoorothioate; Thionazin

Dimethoate .

Dinoseb; DNBP; 2-sec·Buty~

4.6-din~rophenol

D~n-octyl phthalate .

1.2·Dichloroethane; Ethylene d~

chloride.
l.l·Dicllloroethyiene; Vinylidene

cllioride.
Irans-l.2.Dichloroethyiene .

1,4·Dioxane .
Diphenylamine .
Disuttoton .

Endosuttan I .

•
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GROUND-WATER MONITORING lIST'-Conlinued

Endosu~an II 3321~5-9 6.~Melhano-2.4.3-benzodioxathiepin. 6.7.8.9.10.11).
hexar.hloro- 1.5.5a.6.9.9...hexahydro.. 3-<>";00.
(3a.,5aa. 6M~. 9aa).

Endosu~an sultale 1031~7~ 6.9-Melhano-2.4,3-benzodioxalhiepin. 6.7.8.9.10.11).
hexar.hloro- 1.5.5a.6.9.9a-hexahydro-. 3.3-dioxide.

Endrin 72-2G-ll 2.7:3.6-0imethanonaphth[2.3-bjoxirene. 3.4.5.6.9.9-
hexac.hloro- la.2.2a.3.6.6a.7.7... odahydro-. (lea.
2~.2a~. 3a.,6a, 6~.7~. 7aa)-

Endnn aldehyde 7421-93-4 1.2.4·Melhenoeyelopenta[ed]penlalene. S-
carboxaldehyde. 2.2a.3.3.4.7.
hexar.hlorodecahydro-. (1a.2~. 2a~.~.

4a~.5~.6aP.6~.7R·)-
Ethylbenzene lQ0-41-4 Benzene. elhy~ .

87-68-3 1.3·Butadiene. 1.1.2.3.4.4.hexaehloro- ..

86-73-7 9H·Fluorene ..

97-63-2 2·Propr:noie acid. 2·meth~. elhyl ester ..

•

•

s~
gesled POL (jI
mell>- ~)'
ods'

8080 0.05

8080 0.5
8270 10
8080 0.1
8250 10

8080 0.2
8270 10

8020 2
8240 5
SOlS 10
8240 5
8270 10
8270 10
8270 10

8100 200
8270 10
8100 200
8270 10
8080 0.05
8270 10
8080 I
8270 10

8120 0.5
8270 10
8120 5
8270 10
8120 5
8270 10
8120 0.5
8270 10
8270 10
8270 10
8240 50
8100 200
8270 10
S015 50
8270 10

8090 60
8270 10
8270 10
8270 10

6010 40
7420 1.000
7421 10
7470 2
8015 5
8240 5
8270 10

8080 2
8270 10
SOlO 20
8240 10
8010 I
8240 10
8270 10
SOlO 15
8240 5

Chemical abstracts servjce i"dex name 4

74-87-3 Methane. chloro· ..

398

56-49-5 BenzWnceanlhrylcne. I .2-dihydro.3-melhy~ ..
74-95-3 Methane. dibromo- ..

n-47-4 1.3·Cyclopentadiene. 1,2.3.4.5.S-hexachloro- .

67-72-1 Ethane. hexachloro· ..

(Total) Mercury .
126-9&-7 2·Propr,nenMile.2-melhyi ..

91~C-S 1.2.Eth~nediamino. N.N-dimOlhyl-N··2· pyridiny~ N·.
(2.lhienyimelhyl)•.

72-43-5 Benzene. 1,1'-{2.2.2.ttiehloroethylidene)bis[4.
mClhrlxy·.

74-83-9 Melhane. bromo· ..

62~ Methanesulfonie acid. ethyl ester .
52~5-7 Phosphorothioie acid. O-{4.

(di""'lhylamino}su~ony1Jphenyl}O.CHfll11ethyl
ester.

206-44-0 Fluoranthene ..

76-44-a 4.7·Melhano·IH·indene. 1.4.5.6.7.8.8-heptachloro
33.4.7 .7a·leltahydro-

1024-57-3 2.5·Methano-2H.indeno[I.2.bjoxirene. 2.3.4.5.6.7.7.
heptachloro-la. I b.5.5a.6.6a••hexahydro••
(lao.lb~.2a.5a.5~.6~.6aa)

11&-74-1 Benzene. hexachloro- .

70-30-4 Phenol. 2,2'·methylenebis[3.4.6.lriel\loro- ..
1888-71-7 l-Propene. 1.1.2.3.3.3.hexac:hloro- ..
591-78-6 2·Hexanone ..
193-39-5 Indenol'.2.3·edjpyrene ..

78-63-1 I.Propnnol. 2-melhyl· ..
465-7~ 1,4.5.8·0imethanonaphthalene.1.2.3.4.10, II).

he.ac.hloro- 1.4.43.5.a.8a hexahydro-{1a. 4a. 4a~.
5~.au~)-.

79-59-1 2-Cydohexe",'-one. 3.5.5-trimethy~ ..

12C-S&-1 1.3·Benzodioxole. S-(l.propeny~ .
143-S~ I.3.4·Metheno-2H-<:yclobuta· [ed]penlalen.2-one.

1.la.3.3a.4.5.5.5a.5b.6- deeaehlorooetahydro-
(Tolal) Lead .

CAS RN'Common name 2

lsophorone .

Hexac.hkuoethane .

Methyl bromide; Bromomethane

lsosa/rolo .
Kepone .

Lead ..

Methoxychlor ..

Heplachlot epoxide ..

Mercury .
Melhaerylon~nle ..

Methapynlene ..

HexachkJrobutadtene _ _ .

Fluorene _.._ _ _ .

Fluoranthene __ _.._ .

Methyl chloride; Chloromethane

Hexac:.hk)robenzene _ .

Ethyl methaaylate .

Ethyl methanesultonale ..
Famphur ..

Hexachloroeydopentadiene .......

lsobulyl alcohol .
lsodnn ..

Heplachlor .

3-Methylcholanlhtene ..
Methylene bromide;

Oibromomethano.

Hexachlorophene .
Hexachk:ltopropene .
2·Hexanone _ __ _ .
Indeno(l.2.3-ed)pyrene ..
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88-75--5 Phenol, 2·n~ro- .

78-93-3 2·Butanon ..

100--02-7 Phenol, 4-n~ .

108-95--2 PhenOl .

Sug-
gested POL (p
meth- giL)'
ods'

8010 5
8240 5
8015 10
8240 100
8010 40
8240 5
8015 2
8240 5
8270 10
8270 10
8140 0.5
8270 10
8015 5
8240 50
8100 200
8270 10
8270 10
8270 10
8270 10
6010 50
7520 400
8270 50
8270 50
8270 50
8090 40
8270 10
8040 5
8270 10
8040 10
8270 50
8270 10
8270 10
8270 10
8270 10
8270 10
8270 10

8270 10
8270 10
8270 10
8270 10
8270 10
8270 10

8080 50
8250 100
8280 0.01

8280 0.01

8270 10
8240 5
8270 10
8270 10
8040 5
8270 50
8270 10
8100 200
8270 10
8040 1
8270 10
8270 10
8140 2
8270 10
8240 5
8270 10
8270 10
8015 60
8240 5
8100 200

Chemical abstracts service index name 4

Elhanarnine, N.melhyJ..N-nitroso- ..•..•.........................

~i~~~~~~·,:~~~r:~.:::::::::::::::::::::::::::::::::::::::::::::::::
Pyrrolidine, 1-nitroso- .•....•.••.........•.........••.........••.......

Benzenamine. 2-methyl-5-nitro- .•.•.......••..•..••..•..........

Phosphorolhioic acid, O.o-diethy~o-(4-n~rophenyQ

ester
l,l'-Biphenyl, chiaro derivatives ....•.•••..•...•..•••..•....•...

Quinoline. 4-nitro-, '--oxide ••.••...•.••.......•..•...•.•._ .

l·Butanamine. N·buty~N·Mroso· .

Ethanamine. N.ethy~N-n~roso- .•.•.••••_ .

Methanamine, N.methy~N.n~roso· .

Benzenamine, N-n~roso-N-phenyl .

1-Propanamine, N-nitroso·N·propyl- ..

56--57~

924-1&--3
55-18-5
62-75--9
8&--3~

621-64-7

CASRN'

106-50-3 l,4-Benzenediamin ..

29~2-2 PhOsphorod~hiOic acid, O,O-diethyl S.

l(ethy~hio)methyqester

109-06-8 Pyridinn, 2.m.thyl- .

399

8~2~ 2-Proponoic acid, 2·methyl-. methyl esler .

66-27-3 Methanesulfonic acid, methyl ester _ ..

91~7~ Naphthalene. 2·m.thy~ _..

298-<10-0 PhosphorothiOic acid. O,O-dimethyl ().{4.n~rophenYQ

ester.

108-10-1 2·Pentanone, 4-m.thyt .

91-20-3 Naphthalene .

130-15-4 1.4.NaphthalenediOn. . .

134-32-7 1·Naphthalenamin .

91~9-8 2-Naphlhalenamine .

(TotaQ Nickel .

7fMl9-2 Methan•• dichloro- ..

82~ Benzene, pentachloronitro .

87-86--5 Phenol, pentachloro- .

62-44-2 Acetamid., N-{4.ethoxyphenyQ ..

8fMll-8 PhenaNhrene .

88-74-4 Benzenamine, 2·n~ro- _

99-{)9-2 Benzenamine, 3-n~ro- ••.•...••.••.....•_...••.......••..•••......•...

100-01~ Benzenamine, 4·n~ro- .

98-95-3 Benzene, nitro _ .

608-93--5 Benzene, pentachloro- .

76--01-7 Ethane. pentachlaro- _ ..

74-88-4 Methane, 000- _ .

See Note 8 Dibenzn(b,elll Aldioxin, chiOro derivatives .

Se. Note 7

Se. Note 9 Dibenznfuran, chiaro derivatives .

23950-58-5 Benzanlid., 3,5·dichloro-N.(1,1-dimethyl.2-propynyQ.

107-12-<1 Propanen~ril .

'29-00--0 Pyrene

10595--95--6
59-89-2

100-75-4
930-55--2
99-65--8
5&--38-2

Polychlorinated biphenyls; PCBs

4.Nitroquinoline l-oxide .

N.N~rosodi.,,-butylamine .

N-N~rosodiethylamine .

N.N~rosodimethylamine ..
N-N~rosodiphenylamine .
N.N~rosodipropylamine; Do-n-

prapylnitrosamine.
N.N~rosomethylethylamine ..

N-N~rosomorpholine .
N-Nitrosopiperidine ...•.................
N.N~rosopyrrolidine .

5-N~ro-<l-loluidine .

Parathion .....•.•••.•..••.....••.............

Methyl methanesullonate •....•.....
2-Methylnaphthalene .
Methyl parathion; Parathion

methyl.
4-Methy~2·pentanone; Methyl

isobutyl ketone.
Naphthalene .•.•......•.....•..............

p-N~rophenol ..

1,4-Naphthoquinone .
1.Naphthylamine ..
2.Naphthylamine .
Nickel .

o-N~rophenol .

Methylene chloride;
Dichloromelhane.

Methyl ethyl ketone; MEK .•.......•

Methyl iodide; ladomethane .•.....

Methyl methacrylate .......•.....•.....

o-Nitroaniline ••.......•......•......•.•.•..

m-Nitroaniline .•••..•...•.......•........•.
p-Nitroaniline ••...•..••.•.....•._ .

N~robenzene ..

Common name 2

Phenol ..

Polychlorinated dibenzo-p
dioxins: PCDOs.

Polychlorinated dibenzofurans;
PCDFs.

Pentachlorobenzene .....•.......•....

Pentachloroethane ..

2·Picoline ..

Pentachloronitroben.zene .

Pentachlorophenol ..

Phenacelin .
Phenanthrene ..

Pyrena ..

p-Phcnylenediamine .

PhOrat .

Pronamid ..

Propion~ril.: Ethyl cyanid .

•

•
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(TOIaQ Silver ..

79-34-5 Ethane. 1.1,2,2-tstrachloro- .

127-16-4 Elhene. tetrachloro- ..

l1<h'l6-1 PyridiM _ .

•

•

Sug-
gestsd PaL (jl
meth- gil)'
ods'

8270 10
8240 5
8270 10
8270 10
6010 750
n40 20
n41 20
6010 70
n60 100
8150 2
8020 1
8240 5
9030 10.000
8150 2

8280 0.005

8270 10
6010 5
8240 5
8010 0.5
8240 5 ...
8010 0.5
8240 5 ...

8270 10
8270 10

6010 400
7840 1,000
7841 10
7870 8,000
8020 2
8240 5
8270 10
8080 2
8250 10
8270 10
8240 5

8010 02
8240 5
8010 1

8240 5
8010 10
8240 5
8270 10
8040 5
8270 10
8010 10
8240 5
8270 10
8270 10
6010 80
7910 2.000
7911 40
8240 5
8010 2
8240 10

Chemal abstracts serva index name 4
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CASRN'

106-05--4 Acalic neid. ethanyl eSler .

75-{J1-4 Ethane. chien:>- .

94--59-7 1.3-Benzodiol<Ole. 5-{2.propenyl)- ..

(TolaQ Selenium ..

75-69-4 Methane. trichloronuoro- .

96-16-4 Propa"". 1.2.3-~lero ..

12~1 Phosphorothioic acid. O,O.O-triethyl ester ..

99-35--4 Benzene. 1.3.5-tinilro- ..

(Tolaij Vanadium ..

79-01-6 Ethene. trichion:>- ..

93-72-1 Propanoic acid, 2-(2.4,5-lrichlorophenoXYl- ..

l00--42~ Benzene. etheny~ ..

79-00--5 Ethane. 1.1,2-trichlon:>- .

12~-1 Benzene. 1.2.4-1richloro- ..

71-55--6 Ethane. 1.1.1-1richloro- ..

95-95--4 Phenol. 2.4,5·trichloro- ..

88--<l6-2 Phenol. 2.4.6-lrichloro- ..

95-53-4 Benzenamine. 2-methy~ ..

8001-35-2 To.aphene ..

95-94--3 Benzene, 1.2.4.5-letrachloro- ..

63G-20-6 Ethane. 1.1.1.2-tstrachloro- ..

(TolaQ Tin ..

1~&-3 Benzene. melhyl ..

58-9G-2 Phenol. 2.3.4.6-telrachloro- .

3689-24~ Thiodip hosphoric acid mHO}, P(S}J, 0). tslraethyl

esler
(ToIaQ Thalliu," .

18496-25-ll Sulfide .

93-76-5 Acetic neid. (2.4.5- trichlorophenoxy) ..

1746-01-6 Oibenzn(b.elll.4]dio.in. 2.3.7,8-letrachloro- ..

Tin _ _ _ .

Toluene _.__ .

1.12.2-Tetrachloroethane ..........

0-Toluidine .

Toxaphene .

1.2.4·Trichlorobenzene ..

1.1.1-Trichloroethane;
Methylchloroform.

1.1,2·Trichloroethane ..

TrchlOt'Onuoromethane

Trichloroethylene;
Trichloroethane.

Safrole ..

selenium ..

Tetrachloroethylene;
Percl\loroethylene;
Telrachloroelhene.

2.3.4.6-Tetrachlorophenol ..........

Telraethyl dithiopyrophosphale:
SuMotspp.

Thanium _ _ __ .

SiNer .~•. _ __ .

2.4.5-Trichlorophenol .

2.4.6-Trichlorophenol ..

1.2.3-Trichloropropane ..

Common name 2

Pyridine ..

Silve.; 2.4.5-TP _ ..

Styrene ..

SuMide ..

2.4.5-T; 2.4.5
Trichloropheno'yacetic acid.

2.3.7,8-TCOO; 2,3,7.8
Tetrachlorodiberun-p- dio.in

1.2,4.5-Telrachlorobenzene .

'.I.I,2·Telrachloroethane ..

0.0.0-Triethyl phosphorolhioale

sym.Triniltobet\Zene _

Vanadium .

Vinyl acelale ..

Vinyl chloride .
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Common name 2 CAS RN' Chemical abstracts saNtee index name"

Sug
gested
meth
ods"

POL (JJ
gil)"

Xylene (IOtal) ...................•..•....... 1330-20-7 Benzene. dimethy~ ..

Zinc (Tolaij Zinc .

8020
8240
6010
7950

5
5

20
50

•

, The regulatory requirements pertain only 10 the list 01 subslances; the nght hand columns (Methods and POL) are given lor
informational purposes only. See also footnotes 5 and 6.

2 Common names are those widely used in government regulalions. scientific pub6cations. and commerce; synonyms exisllor
many chemicals.

3 Chemical Absltaets Service registry number. Where "TOlal" is enlered. aU species in the ground water lhat conlain this ele
ment are included.

4 CAS index names are those used in the 9th Cumulative Index.
"Suggesled methods refer to analylical procedure numbers used in the EPA publicalion. SW-a46. "Test Methods lor Evalu

aling Solid Waste", Third Ed~ion. Analytical details can be found in SW-a46 and in dOC1Jmentation on file at the Agency. The
packed column gas chromalography methods 8010. 8020. 8030. 8040.8060. 8080. 8090. 8110. 8120, 8140. 8150. 8240. and
8250 were promulgated methods Ihrough Updale liB 01 SW-a46 and, as 01 Update III. tho Agency has replaced these methods
w~h "capillary column GC methods", as the suggested methods.

"Practical Quant~ation Lim~s (POLs) are the lowest concentrations of anaiytes in ground waters that can be reliably deter
mined w~hin specified limits 01 precision and accuracy by the indicaled methods under routine laboratory operating cond~ions.

The POLs lisled are generally slaled to one significanl figure. CAUTION: The POL values in many cases are based only on a
general estimate lor the melhod and not on a determination lor individual compounds; POls are not a part 01 the regulation.

'Polychlorinated biphenyls (CAS RN 133&-36-3); Ihis category conlains congener chemicals, including constituents of
Arodor·l016 (CAS RN 12674-11-2). Anoclor-I221 (CAS RN 11104-2&-2). Anoclor-1232 (CAS RN 11141-16'-5). Arodor·1242
(CAS RN 5346S-21-9). Afodor·1248 (CAS RN 12672-~). Aroclor-1254 (CAS RN 11097-l'iS-l). and Aroclor-1260 (CAS RN
1109&-82-5). The POL shown is an average value for PCB congeners.

"This category contains congener chemicals. including tetrachlorodibenzo-p-<lioxins (see also 2.3.7.8-TCDD).
pentachlorodibenzo-p.dioxins. and hexachkJrodiben.zo-p·dioxlns. The PaL shown is an average value for peDO congeners.

• This category conlains congener chemicals. ,nduding tetrachlorodibenzolurnns. pentachlorodibenzofurans. and
hexachlorodibenzofurans. The POL shown is an average value for PCDF congeners.

[52 FR 25947. July 9, 1981. as amended at 62 FR 32462. June 13. 1991)
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PART 265-INTERIM STATUS STAND
ARDS FOR OWNERS AND OPERA
TORS OF HAZARDOUS WASTE
TREATMENT, STORAGE, AND DIS
POSAL FACILITIES

Subpart A-General

Sec.
265.1 Purpose. scope. and appllcabllity.
265.2-265.3 [Reservedl
265.4 Imminent hazard action.

Subpart B-Genelal Facility Standards

265.10 Applicability.
265.11 Identification number.
265.12 ReqUired notices.
265.13 General waste analysis.
265.14 Security.
265.15 General inspection requirements.
265.16 Personnel training.
265.11 General reqUirements for ignitable.

reactive. or incompatlble wastes.
265.18 Location standards.
265.19 Construction quality assurance pro

gram.

SUbpart C-Pleporedness and Prevention

265.30 Applicability.
265.31 Maintenance and operation of facil·

ity.
265.32 Required equipment.

265.33 Testing and maintenance of equip·
ment.

265.34 Access to communications or alann
system.

265.35 Required aisle space.
265.36 [Reserved)
265.31 Arrangements with local authorltles.

Subpart O-Contingency Plan and
Emelgency Procedures

265.50 Appl'cabillty.
265.51 Purpose and implementation of con·

tlngency plan.
265.52 Content of contingency plan.
265.53 Copies of contlngency plan.
265.54 Amendment of contingency plan.
265.55 Emergency coordinator.
265.56 Emergency procedures.

Subpart E-Manifest System,
Recordkeeplng, and Reporting

265.10 Applicability.
265.11 Use of manifest system.
265.12 Manifest discrepanclt·s.
265.13 Operating record.
265.14 Availability. retention. and disposi-

tion of records.
265.15 Biennial report.
265.16 Unmanlfested waste report.
265.11 Additional reports.
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Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

ATTACHMENT C

Draft Sampling and Analysis Plan

May 2000

Project No. 37826.01

BATTERY MATERIAL SAFETY DATA SHEETS



ENERGIZER POWER SYSTEMS -- NICKEL CADMIUM BATTERY, DRY CELL - BATTERY,STORAGE NICK
MATERIAL SAFETY DATA SHEET
NSN: 6140009213670
Manufacturer's CAGE: ENERG
Part No. Indicator: A
Part Number/Trade Name: NICKEL CADMIUM BATTERY, DRY CELL

•
ENERGIZER POWER SYSTEMS -- NICKEL CADMIUM BAT. .. Page 1 of 4

===========================================================================
General Information

===========================================================================
Item Name: BATTERY,STORAGE NICKEL-CADMIUM,SEALED
Company's Name: ENERGIZER POWER SYSTEMS
company's P. O. Box: 147114
company's City: GANESVILLE
Company's State: FL
Company's country: US
company's Zip Code: 32514-7114
company's Emerg Ph #: 904-482-3911
Company's Info Ph #: 904-482-3911
Distributor/Vendor # 1: GENERAL ELECTRIC (904-377-4466)
Distributor/Vendor # 1 Cage: OYUJO
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 003
Status: SE
Date MSDS Prepared: 06JUL90
Safety Data Review Date: 03MAY94
supply Item Manager: CX
MSDS Preparer's Name: S.Z.MANEDORF & ASSOC INC
MSDS Serial Number: BTHHZ
specification Number: MIL-B-55130/2
Hazard Characteristic Code: N1
Unit Of Issue: EA
===========================================================================

Ingredients/Identity Information
===========================================================================
Proprietary: NO
Ingredient: NICKEL (SARA III)
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: QR5950000
CAS Number: 7440-02-0
OSHA PEL: 1 MG/M3
ACGIH TLV: 1 MG/M3; 9394
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: CADMIUM (AS CD); (SARA III)
Ingredient Sequence Number: 02
NIOSH (RTECS) Number: EU9800000
CAS Number: 7440-43-9
OSHA PEL: 0.2 MG/M3 DUST; Z-2
ACGIH TLV: 0.01 MG/M3 DUST;9394
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: COBALT (SARA III),DUST AND FUME
Ingredient Sequence Number: 03
NIOSH (RTECS) Number: GF8750000
CAS Number: 7440-48-4
OSHA PEL: 0.1 MG/M3
ACGIH TLV: 0.05 MG/M3;DUST 9394
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: POTASSIUM HYDROXIDE (SARA III)

http://siri.uvrn.edu/rnsds/h/q143/q384.htrnl 2/11/00



ENERGIZER POWER SYSTEMS -- NICKEL CADMIUM BAT. ..

Ingredient Sequence Number: 04
NIOSH (RTECS) Number: TT2100000
CAS Number: 1310-58-3
OSHA PEL: C, 2 MG/M3
ACGIH TLV: C 2 MG/M3; 9394
Other Recommended Limit: NONE RECOMMENDED

Page 2 of 4

•
===========================================================================

Physical/Chemical Characteristics
===========================================================================
Appearance And Odor: SEALED METALLIC CYLINDER WITH NO ODOR.
Boiling Point: N/A
Melting Point: N/A
Vapor Pressure (MM Hg/70 F): N/A
Vapor Density (Air=l): N/A
Specific Gravity: N/A
Decomposition Temperature: N/A
Evaporation Rate And Ref: N/A
Solubility In Water: N/A
Percent Volatiles By Volume: N/A
Viscosity: N/A
pH: N/A
Corrosion Rate (IPY): N/A
Autoignition Temperature: N/A
===========================================================================

Fire and Explosion Hazard Data
===========================================================================
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Extinguishing Media: DRY CHEMICAL, FOAM, CARBON DIOXIDE.
Special Fire Fighting Proc: USE NIOSH-APPROVED S:::LF-CONTAINED BREATHING
APPARATUS, OPERATING IN THE POSITIVE PRESSURE MODE AND FULL FIRE FIGHTING
PROTECTIVE CLOTHING.
Unusual Fire And Expl Hazrds: CAMIUN, NICKLE, AND COBALT FUMES MAY BE
EVOLVED IN FIRE SITUATION.
===========================================================================

Reactivity Data
===========================================================================
Stability: YES
Cond To Avoid (stability): AVOID PROLONGED EXPOSURE TO HUMID CONDITIONS OR
EXCESSIVE HEAT.
Materials To Avoid: NOT APPLICABLE.
Hazardous Decomp Products: OXIDES OF CARBON AND METALLIC OXIDES UPON
BURNING (CADMIUM, NICKEL, COBALT).
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT RELEVANT.
===========================================================================

Health Hazard Data
===========================================================================
LDSO-LCSO Mixture: NOT APPLICABLE.
Route Of Entry - Inhalation: NO
Route Of Entry - Skin: NO
Route Of Entry - Ingestion: NO
Health Haz Acute And Chronic: ACUTE/CHRONIC:NONE KNOWN OR EXPECTED UNDER
IRRIT. EYE:CORROSIVE EYE DAMAGE.
Carcinogenicity - NTP: YES
Carcinogenicity - IARC: YES
Carcinogenicity - OSHA: YES
Explanation Carcinogenicity: CADMIUM & NICKEL & THEIR CMPS CONSIDERED
POTENTIAL HUMAN CARCINOGENS BY NTP & IARC. OSHA ~S PROPOSED CADMIUM/CMP
CARCIN
Signs/Symptoms Of Overexp: SKIN:REDNESS, ~ISCOMFORT. EYE:CORROSIVE DAMAGE.
Med Cond Aggravated By EXp: NONE SPECIFIED BY MA:\lUFACTURER.
Emergency/First Aid Proc: SKIN:WASH AREA THOROUG~LY WITH SOAP AND WATER.
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===========================================================================

===========================================================================
Precautions for Safe Handling and Use

GET MED ATTN IF IRRIT DEVELOPS. EYE:FLUSH THOROUGHLY WITH RUNNING WATER FOR
AT LEAST 15MINS HOLDING EYELIDS OPEN. GET PROMPT MED ATTN .

Page 3 of4ENERGIZER POWER SYSTEMS -- NICKEL CADMJUM BAT. ..

• Steps If Mati Released/Spill: RECOVER PRODUCT AND PLACE IN SUITABLE
CONTAINER FOR REUSE OR DISPOSAL. AVOID CONDITIONS THAT MAY CAUSE SHORT
CIRCUITING. IF BATTERY CONTENTS ARE RELEASED DO NOT TOUCH SPILLED MATL.
TAKE UP W/SAND OR OTHER ABSORBENT. PLACE IN CONTAINER FOR DISPOSAL.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER.
Waste Disposal Method: DO NOT INCINERATE. DISPOSE OF lAW LOCAL, STATE AND
FEDERAL REGULATIONS.
Precautions-Handling/Storing: STORE IN A COOL, DRY PLACE. DO NOT PUNCTURE,
MUTILATE OR INCINERATE. DO NOT SHORT-CIRCUIT.
Other Precautions: PRODUCT MAY BURST RELEASING HAZARDOUS MATERIAL. MAY
CAUSE THERMAL BURN OR SERVE AS IGNITION SOURCE IN FLAMMABLE OR EXPLOSIVE
ATMOSPHERE.
===========================================================================

Control Measures
===========================================================================

•

•

Respiratory Protection: NONE REQUIRED UNDER NORMAL CONDITIONS OF USE.
Ventilation: NONE REQUIRED UNDER NORMAL CONDITIONS OF USE.
Protective Gloves: NONE REQUIRED UNDER NOR~mL CONDITIONS.
Eye Protection: SAFETY GLASSES.
Other Protective Equipment: NONE SPECIFIED BY MANUFACTURER.
Work Hygienic Practices: NONE SPECIFIED BY MANUFACTURER.
Suppl. Safety & Health Data: PRODUCT IS AN "ARTICLE". THE PHYSICAL FORM OF
PRODUCT PRECLUDES EXPOSURE. GE HAVE SOLD SOME BATTERIES TO EVERYREADY.
===========================================================================

Transportation Data
===========================================================================
Trans Data Review Date: 94123
DOT PSN Code: BQL
DOT Proper Shipping Name: BATTERIES, DRY, CONTAINING POTASSIUM HYDROXIDE
SOLID
DOT Class: 8
DOT ID Number: UN3028
DOT Pack Group: III
DOT Label: CORROSIVE
IMO PSN Code: BWA
IMO Proper Shipping Name: BATTERIES, DRY, CONTAINING POTASSIUM HYDROXIDE,
SOLID,
IMO Regulations Page Number: 8119
IMO UN Number: 3028
IMO UN Class: 8
IMO SUbsidiary Risk Label: 
lATA PSN Code: CZJ
lATA UN ID Number: 3028
lATA Proper Shipping Name: BATTERIES, DRY, CONTAINING POTASSIUM HYDROXIDE,
SOLID
lATA UN Class: 8
lATA Label: CORROSIVE
AFI PSN Code: CZJ
AFI Prop. Shipping Name: BATTERIES, DRY, CONTAINING POTASSIUM HYDROXIDE,
SOLID
AFI Class: 8
AFI ID Number: UN3028
AFI Pack Group: III
AFI Basic Pac Ref: 12-7
===========================================================================

Disposal Data
===========================================================================
===========================================================================

Label Data
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===========================================================================
Label Required: YES
Technical Review Date: 03MAY94
Label Status: F
Common Name: NICKEL CADMIUM BATTERY, DRY CELL
Chronic Hazard: NO
signal Word: WARNING!
Acute Health Hazard-Moderate: X
Contact Hazard-Moderate: X
Fire Hazard-None: X
Reactivity Hazard-None: X
Special Hazard Precautions: ACUTE/CHRONIC:NONE KNOWN OR EXPECTED UNDER
WASH AREA THOROUGHLY WITH SOAP AND WATER. GET MED ATTN IF IRRIT DEVELOPS.
EYE: FLUSH THOROUGHLY WITH RUNNING WATER FOR AT LEAST 15MINS HOLDING EYELIDS
OPEN. GET PROMPT MED ATTN. STORE IN COOL, DRY PLACE. DO NOT PUNCTURE,
MUTILATE, OR INCINERATE. DO NOT SHORT-CIRCUIT.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y
Label Name: ENERGIZER POWER SYSTEMS
Label P.O. Box: 147114
Label City: GANESVILLE
Label State: FL
Label Zip Code: 32514-7114
Label Country: US
Label Emergency Number: 904-482-3911

ENERGIZER POWER SYSTEMS -- NICKEL CADMIUM BAT. .. Page 4 of4
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ALCAD -- BATT, WET, FILL W-ALKALI,8,UN2795,PGIII(NICD BATT); - BATTERY SHORAGE,NICKE
MATERIAL SAFETY DATA SHEET
NSN: 6140000687356
Manufacturer's CAGE: OE9S8
Part No. Indicator: A
Part Number/Trade Name: BATT, WET, FILL W/ALKALI,8,UN2795,PGIII(NICD BATT);
SAFT MP702T

•
ALCAD -- BATT,WET,FILL W-ALKALI,8,UN2795,PGII... Page 1 of5

•

•

===========================================================================
General Information

===========================================================================
Item Name: BATTERY SHORAGE,NICKEL-CADMIUM,CHARGED,SEALED CELL
Company's Name: ALCAD INC
Company's Street: 73 DEFCO PARK RD
company's City: NORTH HAVEN
Company's State: CT
Company's Country: US
Company's Zip Code: 06473
Company's Emerg Ph #: 203-234-8333/800-424-9300 (CHEMTREC)
Company's Info Ph #: 203-234-8333
Safety Data Action Code: A
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 003
Status: SE
Date MSDS Prepared: 31JAN95
Safety Data Review Date: 28MAY98
Supply Item Manager: CX
MSDS Serial Number: CGWZD
Specification Number: UNKNOWN
Hazard Characteristic Code: C2
Unit Of Issue: EA
Unit Of Issue Container Qty: 1 EACH
Type Of Container: BATTERY
Net Unit Weight: UNKNOWN
===========================================================================

Ingredients/Identity Information
===========================================================================
Proprietary: NO
Ingredient: CADMIUM (SARA 313) (CERCLA) PLUS INGRED #2
Ingredient Sequence Number: 01
Percent: 6
Ingredient Action Code: A
NIOSH (RTECS) Number: EU9800000
CAS Number: 7440-43-9
OSHA PEL: 0.2 MG/M3 DUST; Z-2
ACGIH TLV: 0.01 MG/M3 DUST;9596
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: CADMIUM HYDROXIDE PLUS INGRED #1
Ingredient Sequence Number: 02
Percent: SEE #1
Ingredient Action Code: A
NIOSH (RTECS) Number: 1000973CH
CAS Number: 21041-95-2
OSHA PEL: 0.05 MG CD/M3
ACGIH TLV: 0.05 MG CD/M3
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: NICKEL (SARA 313) (CERCLA) PLUS INGRED #4
Ingredient Sequence Number: 03
Percent: 9
Ingredient Action Code: A
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ALCAD -- BATT,WET,FllL W-ALKALI,8,UN2795,PGII...

NIOSH (RTECS) Number: QR5950000
CAS Number: 7440-02-0
OSHA PEL: 1 MG/M3
ACGIH TLV: 1 MG/M3; 9596
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: NICKEL HYDROXIDE (SARA 313) (CERCLA) PLUS INGRED #3
Ingredient Sequence Number: 04
Percent: SEE #3
Ingredient Action Code: A
NIOSH (RTECS) Number: QR7040000
CAS Number: 12054-48-7
OSHA PEL: 1 MG(NI)/M3
ACGIH TLV: 0.1 MG(NI)/M3; 9596
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: POTASSIUM HYDROXIDE (CERCLA); KOH; CAUSTIC POTASH
Ingredient Sequence Number: 05
Percent: 10
Ingredient Action Code: A
NIOSH (RTECS) Number: TT2100000
CAS Number: 1310-58-3
OSHA PEL: C 2 MG/M3
ACGIH TLV: C 2 MG/M3; 9596
Other Recommended Limit: NONE RECOMMENDED

Proprietary: NO
Ingredient: LITHIUM HYDROXIDE; LIOH; LITHIA
Ingredient Sequence Number: 06
Percent: 0.5
Ingredient Action Code: A
NIOSH (RTECS) Number: OJ6307070
CAS Number: 1310-65-2
OSHA PEL: NOT ESTABLISHED
ACGIH TLV: NOT ESTABLISHED
Other Recommended Limit: NONE RECOMMENDED

Page 2 of5

•

•
===========================================================================

Physical/Chemical Characteristics
===========================================================================
Appearance And Odor: RECTANGULAR PLASTIC CNTNR ENCLOSING NICKEL & CADMIUM
ELECTORDES & KOH ELECTROLTY
Boiling Point: NA
Melting Point: NA
Vapor Pressure (MM Hg/70 F): NA
Vapor Density (Air=l): NA
Specific Gravity: NA
Decomposition Temperature: NP
Evaporation Rate And Ref: NA
Solubility In Water: NA
Percent Volatiles By Volume: NP
Viscosity: NP
pH: NP
Corrosion Rate (IPY): NP
Autoignition Temperature: NP
===========================================================================

===========================================================================
Fire and Explosion Hazard Data

Flash Point: NA
Flash Point Method: NA·
Lower Explosive Limit: NA
Upper Explosive Limit: NA
Extinguishing Media: SUITABLE FOR SURROUNDING MATERIAL. •
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ALCAD -- BATT,WET,FILL W-ALKALI,8,UN2795,PGII...

Special Fire Fighting Proc: WEAR FULL PROTECTIVE CLOTHING. USE NIOSH/
MSHA-APPROVED POSITIVE PRESSURE SELF-CONTAINED BREATHING APPARATUS .
Unusual Fire And Expl Hazrds: TOXIC CADMIUM OXIDE FUMES MAY BE RELEASED
DURING BURNING. POTASSIUM HYDROXIDE RXS VIOLENTLY W/ORG CHE~1S,ESPECIALLY

NITROCARBONS & CHLOROCARBONS,METALS (ZN,AL,SN)

Page 3 of 5
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===========================================================================
Reactivity Data

===========================================================================
Stability: YES
Cond To Avoid (Stability): NONE SPECIFIED BY MANUFACTURER.
Materials To Avoid: DONT ALLOW KOH TO CONTACT ORGANIC CHEMS,ACIDS OR
METALS SUCH AS ZINC,ALUMINUM,TIN.EXPO TO AIR FORMS POTASSIlM CARBONATE.
Hazardous Decomp Products: TOXIC CADMIUM OXIDE FUMES MAY BE RELEASED IF
INCINERATED.FLAMM HYDROGEN GAS PRODUCED DURING CHARGING.
Hazardous Poly Occur: NO
Conditions To Avoid (Poly): NOT APPLICABLE
===========================================================================

Health Hazard Data
===========================================================================
LDSO-LCSO Mixture: NONE SPECIFIED BY MANUFACTURER.
Route Of Entry - Inhalation: YES
Route Of Entry - Skin: YES
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: ACUTE EXPO:KOH-BURNS TO TISSUE CONTACTED;
NICKEL-POSSIBLE CONTACT DERMATITIS. CHRONIC EXPO:CADMIUM-POSSIBLE LUNG OR
KIDNEY DAMAGE.NICKEL-POSSIBLE LUNG DAMAGE.
Carcinogenicity - NTP: YES
Carcinogenicity - IARC: YES
Carcinogenicity - OSHA: YES
Explanation Carcinogenicity: PER MSDS:CARCINOGENICITY-CD,NI.NTP/IARC/
OSHA:YES .
Signs/Symptoms Of Overexp: BURNS TO TISSUE CONTACTED, CONTACT DERMATITIS,
LUNG/KIDNEY DAMAGE.
Med Cond Aggravated By EXp: INDIVIDUALS W/PRE-EXISTING DISEASE OF LUNGS
MAY HAVE INCREASED SUSCEPTIBILITY TO TOXICITY OF EXCESSIVE EXPOSURES.
Emergency/First Aid Proc: IF KOH ELECTROLYTE SPILLED IMMED FLUSH EYE/ SKIN
FOR @LEAST lSMINS WHILE REMOVING CONTAM CLOTH/SHOES.MILD ACID MAY BE USED
TO NEUTRALIZE KOH ON SKIN.IN ALL CASES CONTACT PHYSICIAN.IF SWALLOWED DO
NOT INDUCE VOMITING. DRINK LARGE QUANTITIES OF WATER OR FRUIT JUICE. CONTACT
PHYSICIAN.
===========================================================================

Precautions for Safe Handling and Use
===========================================================================
Steps If Matl Released/Spill: IF KOH ELECTROLYTE SPILLED COMPLY W/LOCAL,
STATE AND FEDERAL REGULATIONS ON REPORTING RELEASES, CONTAINING SILLS/
REMEDIATION.CONTAIN SPILL TO SMALLEST POSSIBLE ~~EA & ABSORB AS
APPROPRIATE.
Neutralizing Agent: WEAK ACID SOLUTIONS.
Waste Disposal Method: COMPLY W/LOCAL, STATE AND FEDERAL REGULATIONS.IF
APPROVED NEURALIZE W/WEAK ACID SOLUTIONS AND TRANSFER TO WASTE TREATMENT
SYSTEM.
Precautions-Handling/storing: AVOID ROUGH HNDLG.DO NOT STORE ABOVE 140F.
ALWAYS HAVE WATER SAFETY SHOWERS/EYEWASH FOUNTAINS AVAILABLE.
Other Precautions: NO SMOKING REGULATIONS MUST BE ENFORCED DUE TO HYDROGEN
GENERATION DURING BATTERY CHARGING.
===========================================================================

control Measures
===========================================================================
Respiratory Protection: IF INCINERATED NIOSH/MSHA APPROVED POSITIVE
PRESSURE SELF-CONTAINED BREATHING APPARATUS .
Ventilation: LOCAL EXHAUST-YES-DISCHARGE OUT OF WORK AREA.
Protective Gloves: RUBBER ACID-PROOF GAUNTLET GLOVES
Eye Protection: CHEM SPLASH GOGG,FULL-LENGTH FACE SHIELD
Other Protective EqUipment: RUBBER OR PLASTIC APRON & BOOTSiLONG SLEEVE
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===========================================================================

===========================================================================

ALCAD -- BATT,WET,FILL W-ALKALI,8,UN2795,PGII...

WOOL,ACRYLIC OR POLYESTER CLOTHING;ACID-PROOF SUIT AND HOOD.
Work Hygienic Practices: ALWAYS USE EXTREME CARE;WASH THOROUGHLY AFTER
HANDLING.

Transportation Data

Page 4 of5

•Transportation Action Code: A
Trans Data Review Date: 98244
DOT PSN Code: BQP
DOT Proper Shipping Name: BATTERIES, WET, FILLED WITH ALKALI
DOT Class: 8
DOT ID Number: UN2795
DOT Pack Group: III
DOT Label: CORROSIVE
IMO PSN Code: BWF
IMO Proper Shipping Name: BATTERIES,WET,FILLED WITH ALKALI
IMO Regulations Page Number: 8120
IMO UN Number: 2795
IMO UN Class: 8
IMO Subsidiary Risk Label: 
lATA PSN Code: CZR
lATA UN ID Number: 2795
lATA Proper Shipping Name: BATTERIES, WET, FILLED WITH ALKALI
lATA UN Class: 8
lATA Label: CORROSIVE
AFI PSN Code: CZR
AFI Prop. Shipping Name: BATTERIES, WET, FILLED WITH ALKALI
AFI Class: 8
AFI ID Number: UN2795
AFI Pack Group: III
AFI Special Prov: P5
AFI Basic Pac Ref: A12.5
Additional Trans Data: PER MSDS:BATTERY,WET,FILL~D W/ALKALI, 8, UN 2795,
PKG III.
===========================================================================

Disposal Data
===========================================================================
===========================================================================

Label Data
===========================================================================
Label Required: YES
Technical Review Date: 28MAY98
Label Status: F
Common Name: BATT,WET,FILL W/ALKALI,8,UN2795,PGIII(NICD BATT);
SAFT MP702T
Chronic Hazard: YES
Signal Word: CAUTIONl
Acute Health Hazard-slight: X
Contact Hazard-Slight: X
Fire Hazard-slight: X
Reactivity Hazard-None: X
Special Hazard Precautions: ACUTE EXPO:KO~-BURNS TO TISSUE CONTACTED;
NICKEL-POSSIBLE CONTACT DERMATITIS.CHRONIC EXPO:CADMIUM-POSSIBLE LUNG OR
KIDNEY DAMAGE.NICKEL-POSSIBLE LUNG DAMAGE. AVOID ROUGH HNDLG.DO NOT STORE
ABOVE 140F.ALWAYS HAVE WATER SAFETY SHOWERS/EYEWASH FOUNTAINS AVAILABLE.
FIRST AID: IF KOH ELECTROLYTE SPILLED IMMED FLUSH EYE/SKIN FOR @LEAST
15MINS WHILE REMOVING CONTAM CLOTH/SHOES.MILD ACID MAY BE USED TO
NEUTRALIZE KOH ON SKIN. IN ALL CASES CONTACT PHYSICIAN. IF SvTALLOWED DO NOT
INDUCE VOMITING. DRINK LARGE QUANTITIES OF WATER OR FRUIT JUICE.CONTACT
PHYSICIAN.TARGET ORGANS:TISSUE,LUNGS,KIDNEY.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y
Label Name: ALCAD INC

http://siri.uvrn.edu/rnsds/h/q384/q175.htrnl
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ALCAD -- BATT,WET,FILL W-ALKALI,8,UN2795,PGII...

Label street: 73 DEFCO PARK RD
Label City: NORTH HAVEN
Label State: CT
Label Zip Code: 06473
Label Country: US
Label Emergency Number: 203-234-8333/800-424-9300 (CHEMTREC)

http://siri.uvm.edu/msds/h/q384/q175.html
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MATERrAL SAFETY DATA SHEET

OSHA's Hazard Communication Sheet
29 CRF 1910.1200

roonny.=..
Alkaline ~anganese Dioxide ce1ls and batteries comprise~ of these cel1s.

l1iN,YFACiURER:

Battery Assemblers, Inc.
211-4 Knickerbocker Aver.ue

Bohemia, New York 11716

•
EMERGENCY TELEPHONE NUMBERS:

Robert Ma1nzer: (516) 567-8855

Ho~ard Eckstein: (516) 567-8855
FAX (24 hours) (516) S6ip8278
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a1talqa~(Z:l) ,

black

Hg}·

1320 (KC~), N/~ (Mn02)' 907 (Z~)

J5i (Hq)

N/A (KOn, Y~02)' 1 ~ at 43ioC

(Z~), 1 ~ at 126°C (Hg)

N/A,

5~%.. (f'?H~, O~ tMr.92,.)'. o:~ .Zn, ., ...

0% H'1

:2.0 (KOH) I 5.0 ('.1"10,,), 7. :'·1 (7.:1)..
13 • (; (Eq)

360 (~OH), 53.5 (M.r~02)' 420 (Zn),

-39 (Rg)

A.catate ::: l)

N/~ (KOH, Hno21 Zn,

C1Ga~ li~id (ROE),

(~~02)' 9~ey powder

•....i~h Zn (Rg).

(r.un Rq)

(B~tyl

Ap9~arance ana Odor:

~/~poration Rate:

Me,ltinq point:

N/A

N/A

I,:::L

N/A

Special Fire Fiqhtin<J'Procedur~s
:

Firefighters should ~se ~elf-co~tair.ed breathing ap~ara~us

i

'f."hen a. large nuttber of ce~lS e.re involv~.j .:.. ~ ~ fite.

Unusu~l Fire and ExplQsion Haz~rds:
. . ,... I

• I
i

Cp,lls ~ay release tCX1C ~~=cu~i vapors ~hen the ntegrity 0:

the cans 1s broken.

Sr.::~cifia Gravity:

Var-cr Density: (AIR = 1)
I .

Sol~bility in Water:
.. , • ., ".' '. " '0. ~.

~S{~1~~i~~1CH~~RrSTrCs:
Bo'il ing po'int:: (0) c

~_&lQ EXPr..QSI.9.N J2.ZA.Rn...Q~l'A:
!

Flas~ Point (Method Used) :
. ,

E~in~i5htnq Media:

Pl~~~le Li~its:

•
~e.Ac:r.l.:;Y.1TY PArA:

stability:Stabla

"
co~ditions to"Avoid: 00 NO~ heat, disasse~ble, or rac~arge.

Ha:zardous 'Cocposition O~ ay-prdducts:

wnan heated, cells may em~t hazardous vapors of H~ an~ caustic

KOH.

H;t'zardous polj"'lnp-ri zation:

Will NOT occur.

~- . . ....... ---- ._-- .. -- -- ...
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liax
To: Jerry McCracken., Code 095

Naval Swace Warfare Center, Crane Divisio B3260

Fax: DSN 482-4177

From. Bernie Hinkle, Code 6094

Naval Surface Warfare Center, Crane Divisio

Of: High Energy Power Systems (Lithium B eries)

Fax: DSN 482-2043

Phone= DSN 482-3478 Comm= (812) 854-3 78

P. 001

Pages: I fi including this cover sheet."ug 20, 1998

Jerry:

Here's a copy ofMIL-B-18E slash sheet rthe BA·15681U Mercury Oxide battery. The BA~1568!U ..
battery is made up of 10 obsolete DURACE RM-828 cells. the MSDS is enclosed. Please inform me if
approximately 240 each ofthese items can be disposed of through your office. Ifso what will be the cost.
Roy Williams has said DRMO can dispose of ese mercury batteries but you could probably do it cheaper.
Ifyou need a copy ofMIL-SPEC-B-18E I c send a copy to you (30 pages) even though it dose'nt say
much. Ifmore info is need please contact me via phone, fax or e-mail as shown below:

Tete: DSN 482-3478

Fax: DSN 482-2043

e-mail: hinklebj@crane.navy.mil

•
"e Hinkle ,Code 6094

From the dellk of...

Bernie HINK1..E
Electronics Technician

U.S Navy 000
Nuval Surface Wilrfare Center

Crane, Indlafla 47522
(812) 8543478 OSN 482-3478
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Gille"e Medl,a'
£~a'ucrtlo,.

la'or,,'orie.

MATE

40 l Professional Drive
GaithersbQrg, MD 20879

Tel 30\.590.9781

AL SAFETY DATA SHEET
Page 1 of4

5/6/98NAME:

CAS NO:
DURA.CELL MERCU C OXIDE BATTERIES

Not applicable Efful;tive Date: ---- Rev: NA

A. - IDENTIFICATION
.

% Formula: Mixture

Mercuric Oxide (21908-53-2)

Zinc (7440-66-6)
Manganese Dioxide (1313 ..13-9)

Potassium Hydroxide (35%) (l 3 10..5 -3)

Mercury (7439-97-6)
<I

Molecular Waighl: NA

Synonyms: Mercuric Oxide Cells:'rRI64R: TRt6SR;TR175;

'l1l.177; 'rlU86; "R289: TR431B: ZM9; 3039.96; ~Ml16D;

nMI3H6;, RMI3D: It,M312Iiuj RM312D; MP675H6:

MP401li2; RM41 H6; RM410: PX328; PX62SB; PX6~Q:

r"G7SBj RM400RB; 0343: MP40lD; RMllt; !Uvf12R:;

R.M6011lj JW640R; RM640RB: TItI32R; T1t133R;

TR13.,p.; l'RlS51l; TR136R; TRI46X; PX21

B. - PHYSICAL DATA
.. .

. $peeific Gravity (H2Q=1)

.NA.•••
NA

Boiling Point

of NA NA
Melling POint

of NA

Vapor DenSity (81t=1)

. NA

DC
~reezing Point

NA of NA

Vapor Pressl,Ire @

NA -----
mmHg

Evaporation

Ether

NA

==1) ..
Saturation In Air

(by volume@ '>F)

NA

Autoignition Temperature

of °c

NA

% Volatiles

NA

Solubility in Water

NA pH NA

Appearance/Color

Flash Point end
Test Method(s) NA
Flammable Limits In AIr

('Yo by volume)

•

COlltents dark in color.

Not applica\11e

HazardOUS Decomeossltion ProdLlcts

Thermal degradation may produce haza.rdous fumes

ofme.rcury, zinc, manganese; hydrogen gas; caustic

vapors ofpotassium hydroxide and other toxic by

products.

·IF MULTIPLE INGREOIENTS,INCLUOE CAS NUMBERS FOR EACH NA=NOl AVAILABLE

Footnotes

Not npplicable -,-
GMEL# 1224
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Engineering Controls

General ventilation under normal use

GILLETTE
P. 005

llJ 004

Eye Protection

None under normal use conditions. ear safety glasses when handling leaking batteries.

Skin Protection

None under normal use conditioDs. Sf;': neoprene, nlbber or latex-nitrile gloves when handling leflking

batteries.

Respiratory Protection

None under normal use conditions.

Other

• Keep baneries away from small chit reno

G. - WORK PRACTICES

Handling and Storage
.

Store flt room temperature. Avoid Il echanical or electrical abuse. DO NOT short OJ;' install incorrectly,

Batteries may explode, pyrolize or ,~nt if disElS~embled,crushed? recharged or exposed to high temperatures.

InsWl batteries in accordance with equipment instructions. Do not mix battery systems, such as alkaline and

zinc carbon, in the same equipment. Replace all batteries in eq~ipment at the same time. Do not Carty

batteries loose in pocket or bag.

Normal Clean Up

Not applicable

• Wa:ne Disposal Method:;

No special precautions are require, for small quantities. Large quantities of open batteries sbould be treated

as bazardous waste. Dispose of in Iaccordance with federal, state and local regulations. Do not incinerate.

sinc~ batteries may explode at exc ssive temperatures.

- GMEL# 1224
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JUL-23-98 THU 9:14 POWER SYSTEMS DEPT FAX NO. 8128541850 P.01

f -:Material Safety Data Sheet

System Thermal Battery
Part Number 408360

This MSDS was prepared by Naval Sur
face Warktre C€lnt0r Crane Division on
December 12, 1996 to allow properly desig
nating and shipping this thermal battery.

1.0 Manufacturer-·s Name

N6N "40-01-317-7368 sow 101 GENEHAL S6WICES AOMINIS1RAnON

System Thermal Batteries were manufactured by Gatalyst Research Company (aruvision' .... .....
of Mine Safely Applicmces Co.) in Baltimore, MD iIi 1985 and 1986:· CcrtalyStReseCirCh'Vias '.;:'.. ...-
purchased by competitor Saft America (located in Cockeysville,MD, phone number is' ..
410-771-3200) in 1990. SaftAmerica halted most thermal battery·prodiJ.ctionin 1992 andCata- .'
lyst Research does not produce thermal batteries iri the United Stalcs.

2.0 Description

This bauery is a percussion activated reserve thermal battery that, when activated, pro
vid€ls loss lhan 30 volls for less than five minutes. Cens are constructed with lithium anodes,
inorganic salt electrolyte and iron disulfide cathodes that do'not provide €lloctrical power
untilthe buttery is h0(llGd internally. Upon striking a percussion primer (at bottom of bat
tery), tho ballery will activate and the external case temperature will rise by several hundred
degrGGS Fahrenheit within approximately 30 seconds.

Physically, the ballery is a 1.6 inch (3.9 cm) long metal cylinder with a diameter of 1.2
inches (2.9 em). The percussion primer that activates the battery is located on the bottom'of
the steel case. Two electrical terminal posts are located at the battery header.

3~O Contents

•
The battery is hermetically sealed within a stainless steel case and the chemical

contents are not exposed. Hazardous (or otherwise regulated) materials are listod in the
follOWing table. Other components inside the battery include ceramic fiber thermal insula
tion. fiberglass lape. steel strops, glass seals and a hermetically sealed case made of 304
stainless st0eL The totol battery weight is approximately 78 grams.

Page 1 of 3
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POWER SYSTEMS DEPT FAX NO. 8128541850 P. 03

5.0 Hazards ~continued

• There is no chemical reactivity hazard associated with the sealed battery. A ruplured
battery or any contents should not be allowed to contact moisture or liquids.

• Other than a high case temperature if activated. there are no other health hazards associ
ated wilh the sealed battery. A ruptured thermal battery should be handled with protec
tive gloves and eyewear if the case is cool. Avoid direct contact with cell materials.

• Other than a high case temperature if activated, there are no other fire and explosion
hazards associated with the sealed battery; Aruptured battery may expose heat paper
and pellets. which are electrostatic shock sensitive and will burn if exposed to an ignition
source. Exposed primer material is also shock. electrostatic shock and heat sensitive.

• If the battery is subjected to fire or olhor conditions resulting in extremely high tempera
hUes, it may rupture and vent cell contents and co~ustionproducls (smoke, flame and
various sulfur compounds).

":'.'"

6.0 Spill/Leakage ", _' i ,"
. '-,-::. '

• • Inactive Systern Thennal Batteries do not contain any liquids.

• If battery case becomes severely damaged and cell contents are exposed; place the·
battery in a sealed steel container. Do not expose cont0nLs to ignition sources or water
(lithium metal will react violently with water).

7.0 Transportation Information

• System Thermal Butteries may be shipped as unregulated material provided they are
packaged to prevent accidental activation.

• To prevent accidental activation. the primer end of the battery must be protectively
wrapped or capp~ld to keep hord objects from striking the primer head.

• The terminal end of the bcrttery should be wrapped or capped to prevent shorting be
tween the torminals. Arcing could r~su1t if the battery were inadvertently activated.

• Shipments of the System Thermol Batteries must be accompanied by the Department of
Transportation competent authority letter that designates this battery's shipping class.

8.0 Disposali

• Once activated. no reuse is possible. System thermal batteries must be disposed of by an
EPA and slata approved facility that is experienced with handling these devices. Do not
throw thermal batteries into the trash!

Page 3 of 3
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TABLIRISK-BASED SCREENING LEVELS
, A998

CAS No. Constituent Soil ScreeninQ level mQ/kQ) GW Screenina level (ua/U

ReQion 9 PRG

Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

83-32-9 Acenaphthene 4700 -- 570 NA 1.1 E+02 - 3.7E+02
208-96-8 Acenaphthylene

. . .
- - - -- - - -

67-64-1 Acetone 7800 100000 16 NA 8.8E+03 - 6.1E+02
75-05-8 Acetonitrile; Methyl cyanide -- - - 2.2E+02 1.2E+03 - 7.1E+01
98-86-2 Acetophenone - - -- 4.9E-01 1.6E+00 - 4.2E-02
53-96-3 2-Acetylaminofluorene; 2-AAF -- - - -- - - -
107-02-8 Acrolein -- - -- 1.0E-01 3.4E-01 - 4.2E-02
107-13-1 Acrylonitri Ie - -- - 1.9E-01 4.7E-01 - 3.7E+00
309-00-2 Aldrin 0.04 3 0.5 NA 1.1 E-01 - 4.OE-03
107-05-1 Allyl chloride - - - 3.2E+03 3.3E+04 - 1.8E+03
92-67-1 4-Aminobiphenyl - - - - - - -
62-53-3 Aniline -- - - 1.9E+01 2.0E+02 - 1.1 E+01
120-12-7 Anthracene 23000 -- 12000 NA 5.7E+00 -- 1.8E+03
7440-36-0 Antimony 31 - 5 NA 6.8E+02 - 1.5E+01
140-57-8 Aramite - -- - 1.8E+01 7.6E+01 - 2.7E+00
7440-38-2 Arsenic 0.4 750 29 NA 2.4E+00 - 4.5E-02
7440-39-3 Barium 5500 690000 1600 NA 1.0E+05 - 2.6E+03
71-43-2 Benzene 22 0.8 0.03 NA 1.4E+00 5 3.9E-01

Benzo[a]anthracene;
56-55-3 Benzanthracene 0.9 -- 2 NA 2.6E+00 -- 9.2E-02
205-99-2 Benzo[b]f1uoranthene 0.9 -- 5 NA 2.6E+00 -- 9.2E-02
207-08-9 Benzo[k]f1uoranthene 9 -- 49 NA 2.6E+01 - 9.2E-01
191-24-2 Benzo[g,h,i]perylene --- --- --- -- - --- -
50-32-8 Benzo[a]pyrene 0.09 - 8 NA 2.6E-01 0.2 9.2E-03

100-51-6 Benzyl alcohol - - --- 2.0E+04 1.0E+05 -- 1.1E+04

7440-41-7 Beryllium 0.1 1300 63 NA 1.1 E+OO - 1.6E-02
319-84-6 alpha-BHC 0.1 0.8 0.0005 NA 3.0E-01 - 1.1 E-02
319-85-7 beta-BHC 0.4 - 0.003 NA 1.1 E+OO -- 3.7E-02

319-86-8 delta-BHC - -- -- - - - -
58-89-9 gamma-BHC; Lindane 0.5 - 0.009 NA 1.5E+00 0.2 5.2E-02

111-91-1 Bis(2-chloroethoxy)methane - - -- - - - -
111-44-4 Bis(2-chloroethyl)ether 0.6 0.2 0.0004 NA 9.7E-02 - 9.8E-03

See text for source references. "---" = value is not currently available. "NA" =value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",

"Inhalation" and "Protection of GW."



TABLE OF RISK-BASED SCREENING LEVELS May, 1998

CAS No. Constituent Soil Screeninq level mq/kq) GW Screeninq level (uq/l)

ReQion 9 PRG
Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

Bis(2-chloro-1-methylethyl) ether; 2,2-
108-60-1 Oichlorodiisopropyl ether -- --- -- 6.3E+00 2.7E+01 - 9.6E-01
117-81-7 Bis(2-ethylhexyl) phthalate 46 31000 3600 NA 1.4E+02 - 4.8E+00
75-27-4 Bromodichloromethane 10 3000 0.6 NA 1.4E+00 - 1.8E-01
75-25-2 Bromoform; Tribromomethane 81 53 0.8 NA 2.4E+02 - 8.5E+00
101-55-3 4-Bromophenyl phenyl ether - - - - - - -

Butyl benzyl phthalate; Benzyl butyl
85-68-7 phthalate 16000 930 930 NA 9.3E+02 - 7.3E+03
7440-43-9 Cadmium 78 1800 8 NA 8.5E+02 - 1.8E+01
75-15-0 Carbon disulfide 7800 720 32 NA 2.4E+01 - 2.1E+01
56-23-5 Carbon tetrachloride 5 0.3 0.07 NA 5.0E-01 - 1.7E-01
57-74-9 Chlordane 0.5 20 10 NA 1.5E+00 - 5.2E-02
106-47-8 p-Chloroaniline 310 --- 0.7 NA 2.7E+03 - 1.5E+02
108-90-7 Chlorobenzene 1600 130 1 NA 2.2E+02 - 3.9E+01
510-15-6 Chlorobenzilate - - -- 1.6E+00 7.1E+00 - 2.5E-01
59-50-7 p-Chloro-m-cresol -- -- -- - - - -
75-00-3 Chloroethane; Ethyl chloride - - - 1.1E+03 1.6E+03 - 7.1E+02
67-66-3 Chloroform 100 0.3 0.6 NA 5.3E-01 - 1.6E-01
91-58-7 2-Chloronaphthalene - - - 1.1E+02 1.1 E+02 - 4.9E+02
95-57-8 2-Chlorophenol 390 53000 4 NA 3.7E+02 - 3.8E+01
7005-72-3 4-Chlorophenyl phenyl ether -- - - - - - -
126-99-8 Chloroprene - - -- 3.6E+00 1.2E+01 - 1.4E+01
7440-47-3 Chromium (total) 390 270 '. 38 . NA 4.5E+02 -- -
218-01-9 Chrysene 88 -- 160 NA 7.2E+00 - 9.2E+00
7440-48-4 Cobalt - -- --- 4.6E+03 9.7E+04 - 2.2E+03
7440-50-8 Copper --- --- - 2.8E+03 6.3E+04 - 1.4E+03
108-39-4 m-Cresol -- - - 3.3E+03 3.4E+04 - 1.8E+03
95-48-7 o-Cresol 3900 --- 15 NA 3.4E+04 - 1.8E+03
106-44-5 p-Cresol --- -- - 3.3E+02 3.4E+03 - 1.8E+02
57-12-5 Cyanide 1600 --- 40 NA 1.4E+04 - 7.3E+02
94-75-7 2,4-0; 2,4-0ichlorophenoxyacetic acid - -- -- 6.5E+02 6.8E+03 70 3.7E+02
72-54-8 4,4'-000 3 - 16 NA 7.9E+00 - 2.8E-01

See text for source references. " M = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given in the columns labeled "IngestIon",."he oed ·p"",ct;o. of Gw." • • 2



•TABLE OF RISK-BASED SCREENING LEVELS • Ml98
CAS No. Constituent Soil Screenino level (mo/ko) GW Screenin:1 level (uo/l)

Reoion 9 PRG

Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

72-55-9 4,4'-DDE 2 -- 54 NA 5.6E+00 -- 2.0E-01
50-29-3 4,4'-DDT 2 --- 32 NA 5.6E+00 -- 2.0E-01
2303-16-4 Diallate --- -- - 7.3E+00 3.1 E+01 - 1.1 E+OO
53-70-3 Dibenz[a,h]anthracene 0.09 -- 2 NA 2.6E-01 --- 9.2E-03
132-64-9 Dibenzofuran --- --- -- 104E+02 104E+02 - 204E+01

Dibromochloromethane;
124-48-1 Chlorodibromomethane 8 1300 0.4 NA 2.3E+01 -- 1.0E+00
96-12-8 1,2-Dibromo-3-chloropropane; DSCP -- -- -- 3.2E-01 104E+00 0.2 4.8E-02
106-93-4 1,2-Dibromoethane; Ethylene -- -- -- 4.9E-03 2.0E-02 -- 7.6E-04
84-74-2 Di-n-butyl phthalate 7800 2300 2300 NA 6.8E+04 - 3.7E+03
95-50-1 o-Dichlorobenzene 7000 560 17 NA 7.0E+02 600 3.7E+02
541-73-1 m-Dichlorobenzene --- --- --- 5.0E+02 8.6E+02 - 1.8E+02
106-46-7 p-Dichlorobenzene 27 -- 2 NA 8.5E+00 75 4.7E-01
91-94-1 3,3-Dich lorobenzidine 1 -- 0.007 NA 4.2E+00 - 1.5E-01
11 0-57~6 trans-1,4-Dichloru~2-butene -- - -- -- - - -
75-71-8 Dichlorodifluoromethane --- -- -- 904E+01 3.1E+02 -- 3.9E+02
75-34-3 1,1-Dichloroethane 7800 1300 23 NA 1.7E+03 -- 8.1E+02
107-06-2 1,2-Dichloroethane 7 004 0.02 NA 5.5E-01 5 1.2E-01
75-35-4 1,1-Dichloroethylene 1 0.07 0.06 NA 8.0E-02 7 4.6E-02
156-60-5 trans-1,2-Dichloroethylene 1600 3100 0.7 NA 2.7E+02 100 1.2E+02
120-83-2 2,4-Dichlorophenol 230 -- 1 NA 2.0E+03 - 1.1E+02
87-65-0 2,6-Dichlorophenol --- --- --- -- -- - -
78-87-5 1,2-Dichloropropane 9 15 0.03 NA 6.8E-01 5 1.6E-01
542-75-6 1,3-Dichloropropene (mixture) 4 0.1 0.004 NA 5.5E-01 -- 8.1E-02

10061-01-5 cis-1,3-Dichloropropene a -- - -- - - -- --
10061-02-6 trans-1 ,3-Dichloropropene a --- -- --- - -- -- -
60-57-1 Dieldrin 0.04 1 0.004 NA 1.2E-01 -- 4.2E-03
84-66-2 Diethyl phthalate 63000 2000 470 NA 1.0E+05 - 2.9E+04

O,O-DiethyIO-2-pyrazinyl
297-97-2 phosphorothioate; Thionazin --- -- -- -- -- -- --
60-51-5 Dimethoate -- -- --- 1.3E+01 1.4E+02 _ --- 7.3E+00

60-11-7 p-(Dimethylamino)azobenzene --- --- -- -- -- - -

See text for source references. "_0" = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",
"Inhalation" and "Protection of GW."
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TABLE OF RISK-BASED SCREENING LEVELS May, 1998

CAS No. Constituent Soil Screenino level mo/ko) GW Screeninq level (uq/l)

ReQion 9 PRG

Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

57-97-6 7,12-Dimethylbenz[a]anthracene --- --- --- --- --- --- -
119-93-7 3,3-Dimethylbenzidine --- --- -- 4.8E-02 2.1 E-01 -- 7.3E-03

alpha, alpha-
122-09-8 Dimethylphenethylamine -- -- -- --- - - -
105-67-9 2,4-Dimethylphenol 1600 --- 9 NA 1.4E+04 -- 7.3E+02
131-11-3 . Dimethyl phthalate - --- - 1.0E+05 1.0E+05 - 3.7E+05
99-65-0 m-Dinitrobenzene -- -- -- 6.5E+00 6.8E+01 -- 3.7E+00
534-52-1 4,6-Dinitro-o-cresol --- -- -- --- -- - -
51-28-5 2,4-Dinitrophenol 160 --- 0.3 NA 1.4E+03 - 7.3E+01
121-14-2 2,4-Dinitrotoluene 0.9 -- 0.0008 NA 1.4E+03 - 7.3E+01
606-20-2 2,6-Dinitrotoluene 0.9 -- 0.0007 NA 6.8E+02 -- 3.7E+01

Dinoseb; DNBP; 2-sec-Butyl- 4,6-
88-85-7. dinitrophenol --- --- --- 6.5E+01 6.8E+02 7 3.7E+01
117-84-0 Di-n-octyl phthalate 1600 10000 10000 NA 1.0E+04 - 7.3E+02
123-9'1-1 1,4-Dioxane .- -- --- -- 4.0E+01 1.7E+02 - 6.1E+00
122-39-4 Diphenylamine --- -- - 1.6E+03 1.7E+04 - 9.1E+02
298-04-4 Disulfoton -- --- --- 2.6E+00 2.7E+01 - 1.5E+00
115-29-7 Endosulfan (mixture) 470 --- 1.80E+01 --- 4.1E+03 -- 2.2E+02

959-98-8 Endosulfan I d -- --- - -- - - -
33213-65-9 Endosulfan II d --- -- -- -- -- - -
1031-07-8 Endosulfan sulfate --- -- -- - - -- -
72-20-8 Endrin 23 -- 1 NA 2.0E+02 2 1.1E+01
7421-93-4 Endrin aldehyde -- --- -- -- -- - -
100-41-4 Ethylbenzene 7800 400 13 NA 2.3E+02 700 1.3E+03
97-63-2 Ethyl methacrylate --- -- --- 1.4E+02 1.4E+02 - 5.5E+02
62-50-0 Ethyl methanesulfonate -- --- --- --- - -- -
52-85-7 Famphur --- --- --- --- -- '-- -
206-44-0 Fluoranthene 3100 --- 4300 NA 2.7E+04 --- 1.5E+03
86-73-7 Fluorene 3100 --- 560 NA 9.0E+01 -- 2.4E+02
76-44-8 Heptachlor 0.1 4 23 NA 4.2E-01 0.4 1.5E-02
1024-57-3 Heptachlor epoxide 0.07 5 0.7 NA 2.1 E-01 0.2 7.4E-03
118-74-1 Hexachlorobenzene 0.4 1 2 NA 1.2E+00 1 4.2E-02

See text for source references. "•••" = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given inthe columns labeled "Ingestion","'"h'.'"' "Pmleo"," 0' GW." • .• 4



TABaF RISK-BASED SCREENING LEVELS • «1998
CAS No. Constituent Soil ScreeninQ level mQ/kQ) GW Screenina level (uQ/l)

ReQion 9 PRG
Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

87-68-3 Hexachlorobutadiene 8 8 2 NA 2.4E+01 - 8.6E-01
77-47-4 Hexachlorocyclopentadiene 550 10 400 NA 4.6E+03 50 2.6E+02
67-72-1 Hexachloroethane 46 55 0.5 NA 1.4E+02 - 4.8E+00
70-30-4 Hexachlorophene -- -- --- 2.0E+01 2.0E+02 - 1.1E+01
1888-71-7 Hexachloropropene - -- --- - - -- -
591-78-6 . 2-Hexanone -- -- --- -- - - -
193-39-5 Indeno(1,2,3-cd)pyrene 0.9 --- 14 NA 2.6E+00 --- 9.2E-02
78-83-1 Isobutyl alcohol -- - --- 1.1 E+04 1.0E+05 - 1.8E+03
465-73-6 Isodrin --- -- - -- - - -
78-59-1 Isophorone 670 4600 0.5 NA 2.0E+03 - 7.1E+01
120-58-1 Isosafrole -- -- -- -- - - -
143-50-0 Kepone --- - -- 2.5E-02 1.1E-01 - 3.7E-03
7439-9;2-1 lead 400 --- --- NA 4.0E+02 - 4.0E+00
7439-97-6 Mercury (total) 23 10 2 NA 5.1E+02 - 1.1E+01
126-98-7 Methacrylonitrile - -- -- -- 2.0E+00 8.1E+00 - 1.0E+00
91-80-5 Methapyrilene --- --- -- -- - - -
72-43-5 Methoxychlor 390 -- 160 NA 3.4E+03 40 1.8E+02
74-83-9 Methyl bromide; Bromomethane 110 10 0.2 NA 2.3E+01 -- 8.7E+00
74-87-3 Methyl chloride; Chloromethane --- --- -- 1.2E+00 2.6E+00 - 1.5E+00
56-49-5 3-Methylcholanthrene --- -- -- -- -- -- -

Methylene bromide;
74-95-3 Dibromomethane --- --- - 6.5E+02 6.8E+03 -- 3.7E+02

Methylene chloride;
75-09-2 Dichloromethane 85 13 0.02 NA 1.8E+01 -- 4.3E+00
78-93-3 Methyl ethyl ketone; MEK -- - -- 7.1E+03 2.7E+04 -- 1.9E+03
74-88-4 Methyl iodide; lodomethane --- -- --- --- -- - -
80-62-6 Methyl methacrylate --- - -- 7.6E+02 2.8E+03 - 4.9E+02
66-27-3 Methyl methanesulfonate --- -- -- -- - -- --
91-57-6 2-Methylnaphthalene --- --- -- -- - -- -
298-00-0 Methyl parathion; Parathion methyl -- --- - 1.6E+01 1.7E+02 - 9.1E+00

4-Methyl-2-pentanone; Methyl isobutyl
108-10-1 ketone --- --- -- 7.7E+02 2.8E+03 -- 1.6E+02

See text for source references. "--" = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",
"Inhalation" and "Protection of GW."
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TABLE OF RISK-BASED SCREENING LEVELS May, 1998

CAS No. Constituent Soil ScreeninQ level (mQ/kQ) GWScreeninQ level (ua/l)

Reaion 9 PRG
Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

91-20-3 Naphthalene 3100 -- 84 NA 2.4E+02 -- 2.4E+02
130-15-4 1A-Naphthoquinone -- --- -- - - -- --
134-32-7 1-Naphthylamine -- --- --- --- -- - -
91-59-8 2-N~phthylamine --- --- -- --- -- - -
7440-02-0 Nickel 1600 13000 130 NA 3.4E+04 - 7.3E+02
88-74-4 o-Nitroaniline -- -- --- 3.9E+00 4.1E+01 - 2.2E+00
99-09-2 m-Nitroaniline --- --- -- -- --- --- -
100-01-6 p-Nitroaniline --- -- --- --- -- --- -
98-95-3 Nitrobenzene 39 92 0.1 NA 9.4E+01 -- 3.4E+00
88-75-5 a-Nitrophenol -- -- - -- - - -
100-02-7 p-Nitrophenol -- -- -- -- - - -
56-57-5 4-Nitroquinoline 1-oxide -- -- --- -- - -- --
924-1673 N-Nitrosodi-n-butylamine --- -- --- 2.2E-02 5.5E-02 -- 2.0E-03
55-18-5 N-Nitrosodiethylamine --- - - 3.0E-03 1.3E-02 - 4.5E-04
62-7S·9 N-Nitrosodimethylamine -- -- -- 8.7E-03 3.7E-02 -- 1.3E-03
86-30-6 N-Nitrosodiphenylamine 130 -- 1 NA 3.9E+02 - 1.4E+01
621-64-7 N-Nitrosodipropylamine; Di-n- ·0.09 -- 0.00005 NA 2.7E-01 - 9.6E-03
10595-95-6 N-Nitrosomethylethylamine -- --- -- 2.0E-02 8.7E-02 --- 3.1E-03
59-89-2 N-Nitrosomorpholine -- -- --- --- - - .-
100-75-4 N-Nitrosopiperidine --- -- --- --- -- --- -
930-55-2 N-Nitrosopyrrolidine -- -- --- 2.1 E-01 9.1 E-01 -- 3.2E-02
99-55-8 5-Nitro-o-toluidine - -- -- 1.3E+01 5.8E+01 --- 2.0E+00
56-38-2 Parathion --- --- --- 3.9E+02 4.1 E+03 -- 2.2E+02
1336-36-3 Polychlorinated biphenyls; PCBs 1 -- --- NA 3.4E-01 -- 8.7E-03

Polychlorinated dibenzo-p-dioxins;
See Note c) PCDDs -- --- --- -- - -- -

Polychlorinated dibenzofurans;
See Note c) PCDFs -- -- --- -- -- -- --
608-93-5 Pentachlorobenzene -- --- -- 5.2E+01 5.5E+02 -- 2.9E+01
76-01-7 Pentachloroethane -- -- --- - -- - -
82-68-8 Pentachloronitrobenzene --- --- -- 1.7E+00 7.3E+00 -- 2.6E-01
87-86-5 Pentachlorophenol 3 -- 0.03 NA 7.9E+00 -- 5.6E-01

See text for source references. "--" = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",

",nh'. ,nd ·p,.l"lion 01 GW." • • 6



•TABLE OF RISK-BASED SCREENING LEVELS • '1998
CAS No. Constituent Soil Screenina Level (maIko) GW Screenina Level (ua/D

ReQion 9 PRG

Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

62-44-2 Phenacetin --- --- -- - -- --- -
85-01-8 Phenanthrene -- --- --- -- -- -- -
108-95-2 Phenol 47000 --- 100 NA 1.0E+05 - 2.2E+04
106-50-3 p-Phenylenediamine -- --- -- 1.2E+04 1.0E+05 - 6.9E+03
298-02-2 Phorate -- --- -- 1.3E+01 1.4E+02· -- 7.3E+00
109-06-8 . 2-Picoline -- - -- - - - -
23950-58-5 Pronamide --- -- -- 4.9E+03 5.1E+04 - 2.7E+03
107-12-0 Propionitrile; Ethyl cyanide --- -- --- -- -- - -
129-00-0 Pyrene 2300 -- 4200 NA 1.0E+02 - 1.8E+02
110-86-1 Pyridine - - -- 6.5E+01 6.8E+02 - 3.7E+01
94-59-7 Safrole --- - - - - - -
7782-49-2 Selenium 390 --- 5 NA 8.5E+03 50 1.8E+02
7440-2~-4 Silver 390 --- 34 NA 8.5E+03 -- 1.8E+02
93-72-1 Silvex; 2,4,5-TP - -- -- 5.2E+02 5.5E+03 50 2.9E+02
100-4'2-5 Styrene - 16000 1500 4 NA 6.8E+02 - 1.6E+03
18496-25-8 Sulfide -- - --- - - - -

2,4,5-T; 2,4,5-Trichlorophenoxyacetic
93-76-5 acid --- --- -- 6.5E+02 6.8E+03 --- 3.7E+02

2,3,7,8-TCDD; 2,3,7,8-
1746-01-6 Tetrachlorodibenzo-p-dioxin --- -- -- 3.8E-06 2.4E-05 - 4.5E-07
95-94-3 1,2,4,5-Tetrachlorobenzene --- --- --- 2.0E+01 2.0E+02 - 1.1E+01
630-20-6 1,1,1,2-Tetrachloroethane -- -- -- 2.4E+00 5.4E+00 -- 4.3E-01
79-34-5 1,1,2,2-Tetrachloroethane 3 0.6 0.003 NA 1.1E+00 --- 5.5E-02

Tetrachloroethylene;
Perchloroethylene;

127-18-4 Tetrachloroethene 12 11 0.06 NA 1.7E+01 5 1.1E+00
58-90-2 2,3,4,6-Tetrachlorophenol --- --- -- 2.0E+03 2.0E+04 --- 1.1E+03

3689-24-5 Tetraethyl dithiopyrophosphate -- --- -- 2.0E+03 2.0E+04 -- 1.1E+03
7440-28-0 Thallium (total) --- --- 0.7 5.4E+00 1.2E+02 2 --
7440-31-5 Tin --- --- --- 4.6E+04 1.0E+05 - 2.2E+04

108-88-3 Toluene 16000 650 12 NA 8.8E+02 1000 7.2E+02

95-53-4 o-Toluidine -- -- - - - -- -

See text for source references. "._." =value is not currently available. "NA" =value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",
"'nhalation" and "Protection of GW:' .
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TABLE OF RISK-BASED SCREENING LEVELS May, 1998

CAS No. Constituent Soil Screenino level mo/kQ) GW Screenino level (uo/l)

Reoion 9 PRG

Protection of

Ingestion Inhalation GW a
Residential Industrial MCl R9 PRG b

8001-35-2 Toxaphene 0.6 89 31 NA 1.7E+00 3 6.1 E-02
120-82-1 1,2,4:-Trichlorobenzene 780 3200 5 NA 5.5E+03 70 1.9E+02
71-55-6 1,1,1-Trichloroethane; -- 1200 2 NA 3.0E+03 200 7.9E+02
79-00-5 1,1,2-Trichloroethane 11 1 0.02 NA 1.5E+00 5 2.OE-01
79-01-6 Trichloroethylene; Trichloroethene 58 5 0.06 NA 7.0E+00 5 1.6E+00
75-69-4 Trichloroftuoromethane -- --- -- 3.8E+02 1.3E+03 - 1.3E+03
95-95-4 2,4,5-Trichlorophenol 7800 --- 270 NA 6.8E+04 -- 3.7E+03
88-06-2 2,4,6-Trichlorophenol 58 200 0.2 NA 1.7E+02 - 6.1E+00
96-18-4 1,2,3-Trichloropropane -- --- - 1.4E-03 3.1 E-03 - 1.6E-03
126-68-1 0,0,0-Triethyl phosphorothioate --- -- -- --- -- - -
99-35-4 sym-Trinitrobenzene --- --- -- 3.3E+00 3.4E+01 - 1.8E+00
7440-62-2 Vanadium 550 --- 6000 NA 1.2E+04 --- 2.6E+02
108-05-4 Vinyl acetate 78000 1000 170 NA 2.6E+03 --- 4.1E+02
75-01-4 Vinyl chloride 0.3 0.03 0.01 NA 3.5E-02 2 2.OE-02
108-38-3 m-Xylene 160000 420 210 NA 3.2E+02 - 1.4E+03
95-47-6 o-Xylene 160000 410 190 NA 3.2E+02 -- 1.4E+03
106-42-3 p-Xylene 160000 460 200 NA 3.2E+02 -- -
1330-20-7 Xylene (total) 160000 410 190 NA 3.2E+02 10000 1.4E+03
7440-66-6 IZinc 23000 - 12000 NA 1.0E+05 - 1.1 E+04

a) Migration to groundwater with a dilution attenuation factor of 20. It should be noted that at sites where little or no dilution or attenuation of soil leachate concentrations would be expected
between the source and a nearby receptor, a DAF of 20 may not be conservative enough. This situation may apply at sites with shallow water tables, fractured media, karst topography, or
source size greater than 30 acres. For such situations, the Technical Background Document should be consulted to determine migration to ground water SSLs based on a DAF = 1 (no
dilution). Alternatively, a site-specific DAF may be developed using the methodology given in the Technical Background Document.

b) Region 9 PRG "Tap Water" value.

c) Note: If the PCDDs and/or PCDFs are suspected as potential constituents of concern, then the analysis must be conducted to identify and quantify the mixture of toxic PCDD/PCDF
congeners. The results of congener analysis should be used to calculate a Toxic Equivalent (TEO) concentration for the mixture. The TEO concentration should be compared to the RBSLs
for 2,3,7,8-TCDD. Please refer to the document: "Estimating Exposure to Dioxin-Like Compounds; Volume II: Properties, Sources, Occurrence and Background Exposures" (EPA/600/6
88/00SCb; June 1994).

d) For this constituent, refer to the values listed under corresponding mixture of isomers.

See text for source references. "---" = value is not currently available. "NA" = value is not applicable for this constituent: refer to the SSL values given in the columns labeled "Ingestion",
"Inhalation" and "Protection of GW."
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•

This procedure describes the methods which will be used to establish sampling locations

and collect soil samples for laboratory analysis.

2.0 Tools and Materials

The following tools and materials are required to obtain soil samples for off-site laboratory

analysis.

Stainless steel trowel or spoons

Stainless steel auger

Stainless steel bowls

Encore sampler

Encore T-handle and extension

Disposable gloves

Sample containers

Sample location flags

Indelible pen

3.0 Sample Collection

•

Sample locations will be identified as described in Section 2.3 of the Sampling and

Analysis Plan (SAP). All sampling equipment used to collect soil samples will be

decontaminated as described in section 3.7 of the SAP t and sampling personnel will don

clean disposable gloves prior to collecting the samples.

Three categories of soil sampling exist for this project:

1. pre-excavation samples requiring inorganic or svae analysis;

2. post-excavation samples requiring inorganic or svae analysis;

3. pre and post-excavation samples requiring vae analysis.



3.1 Pre-excavation samples requiring inorganic or svae analysis

(
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SOP 1.0
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August 2000

Project No. 37826.01

•
These soil samples will be collected from the surface to a depth of 12 inches and will be

obtained with a hand auger equipped with a stainless steel bucket.

The auger will be advances to a depth of 12 inches (usually with repeated advances to

reach the required depth), and all of the soil from the auger will be placed into a stainless

steel bowl. Any rocks or organic matter in the sample will be discarded after first removing

any soil adhering to it. A stainless steel spoon or trowel will then be used to thoroughly mix

and homogenize the sample within the bowl. The soil in the bowl will be quartered and

equal portions from each quarter, will be obtained to fill the appropriate sample jars.

3.2 Post-excavation samples requiring inorganic or svae analysis

The spoon/trowel will be used to obtain a sample to a depth of6 inches. All of the soil from

the hole will be placed into a stainless steel bowl. Any rocks or organic matter in the

sample will be discarded after first removing any soil adhering to it. The spoon or trowel

will then be used to thoroughly mix and homogenize the sample within the bowl. The soil

in the bowl will be quartered and equal portions from each quarter will be obtained to fill

the appropriate labeled sample jars. The sample jars will be tagged and placed in a cooler

on ice to await shipment.

3.3 Pre and post-excavation samples requiring vae analysis

These soil samples will be collected from the bottom of the hole made during either pre-or

post-excavation sampling activities.

One 5-gram Encore sampler will be snapped 'into the handle (or handle extension, as

necessary) and advanced into undisturbed soil, filling the sampler. While the sampler

remains locked in the handle, the cap will be locked onto the sampler. Three Encore

samplers will be filled in this manner for every sample. The three samplers will be placed

into a labeled sealable bag, tagged, and placed in a cooler on ice to await shipment.

•

•



All sample locations will be marked with sample location flags, and the sample

identification number will be written in indelible ink on the flag.•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

SOP 1.0

Final Sampling and Analysis Plan

August 2000

Project No. 37826.01

•

•

4.0 QA/QC Sample Collection

Extra jars for field duplicates and MS/MSDs will be filled in the same manner and at the

same time as the corresponding regular sample. Two extra Encore samplers will be

obtained for VaG samples that require MS/MSD analysis.

Rinse blanks will be obtained by rinsing the decontaminated sampling equipment with

reagent grade water and collecting the water with a funnel directly into the appropriate

sample containers. ane rinse blank will be collected for every 20 regular samples

obtained.

Trip blanks for VaG analysis will accompany every cooler that contains an aqueous

sample for VaG analysis. Pre-filled trip blanks will be supplied by the laboratory.
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•

This Quality Assurance Project Plan (QAPP) focuses primarily on the analytical methods

and the Quality Assurance/Quality Control (QAlQC) procedures that are used to collect and

analyze soil samples from the Mine Fill A Battery Site. Issues addressed by this QAPP

include the project description, project laboratory organization and responsibilities,

analytical procedures, equipment calibration, data reduction, review, reporting, and

corrective action .
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2.0 PROJECT DESCRIPTION •
This project includes furnishing all labor, transportation, supervision, material and

equipment, and performing all operations in connection with the excavation, sampling', and

disposal of potentially contaminated soil at SWMU 12/14, Mine Fill A Battery Site Cleanup.

Since this is an interim measure, this scope of work addresses only the removal of the

contamination source and does not address the potential for groundwater contamination.

A further discussion of project description and objectives are presented in Section 1.0 of

the Sampling and Analysis Plan (SAP), Appendix B to the Battery Site Work Plan.

C-2
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

August 2000

Project No. 37826.01

•

•

3.1 Management Responsibilities

Project management organization and responsibilities are presented in Section 2.0 of the

Work Plan.

3.2 Laboratory Responsibilities

Samples will be shipped to Quanterra at 880 Riverside Parkway, West Sacramento,

California, 95605 for analysis. Analytical requirements are listed in Section 2.4 of Appendix

B to the Work Plan.

Following is the project laboratory organization and responsibilities of key laboratory

personnel. This information is also presented in Quanterra's Quality Assurance

Management Plan (QAMP), Attachment A to this plan. Validation of data by TolTest is

discussed in section 10.2.2 of this plan.

3.2.1 Laboratory Project Manager/Sample Custodian

The Laboratory Project Manager will report directly to the TolTest Project Manager and will

be responsible for the following:

• Ensuring all resources of the laboratory are available on an as-required basis; and

• Providing overview of final analytical reports.

• Receiving and inspecting the incoming sample containers;

• Recording the condition of the incoming sample containers;

• Signing appropriate documents;

• Verifying chain-of-custody and its correctness;

• Notifying the Laboratory Operations Manager of sample receipt and inspection;

• Assigning a unique identification number and customer number, and entering each into

the sample receiving log;

• Initiating transfer of the samples to appropriate Laboratory sections; and

• Controlling and monitoring access/storage of samples and extracts.

C-3
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The Laboratory Operations Manager will report to the Laboratory Project Manager and will

be responsible for:

• Coordinating laboratory analyses;

• Supervising in-house chain-of-custody;

• Scheduling sample analyses;

• Overseeing data review;

• Overseeing preparation of analytical reports; and

• Approving final analytical reports prior to submission to the U.S. Navy.

3.2.3 Laboratory Quality Assurance Officer

The Laboratory QA Officer has the overall responsibility for data after it leaves the

laboratory. The Laboratory QA officer will be independent of the laboratory but will

communicate data issues through the Laboratory Project Manager. In addition, the

Laboratory QA officer will:

• Overview laboratory quality assurance;

• Perform internal data validation;

• Overview QAJQC documentation;

• Conduct detailed data review;

• Perform QA audits;

• Determine whether to implement laboratory corrective actions, if required:

• Define appropriate laboratory QA procedures;

• Prepare laboratory Standard Operation procedures; and

• Sign the title page of the QAPP.

3.2.4 Laboratory Technical Staff

The laboratory technical staff will be responsible for sample analysis and identification of

corrective actions. The staff will report directly to the Laboratory Operations Manager.
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,

,

The QAlQC Representative will implement and manage the QC program on this project.

This individual will remain independent of direct job involvement and day-to-day

operations, and will have direct access to corporate executive staff as necessary to resolve

any QA dispute. He/she is responsible for auditing the implementation of the QA program

in conformance with this plan and TOLTEST'S policies.

3.3.2 Data Reviewer

The TolTest Data Reviewer is responsible for the verification and validation of the

analytical laboratory data to determine whether sampling and analysis requirements

specified in the SAP and Sections 3 and 4 of Attachment B to the Battery Area Work Plan

have been met. In addition, the completeness and correctness of the data reports will be

evaluated based on the quality control measures performed by the laboratory. All data will

be verified by reviewing the laboratory data and associated documentation following the

procedures outlined in Section 10.2.2 of this plan. Upon completion of the data

verification, ten percent of the sample data will be validated according to the USEPA

Contract Laboratory Program Laboratory Data Validation Functional Guidelines for

Evaluating Organic and Inorganic Analysis and/or NEESA 20.2-047B, Sampling and

Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration

Program. Data validation procedures are discussed in Section 10.2.2 of this plan.

3.3.3 Field Staff

It will be the responsibility of TolTest's Environmental Specialist (ES) to implement quality

.control measures in the field and ensure that the. procedures for sample collection,

equipment decontamination, sample labeling, sample shipping, and chain of custody

documentation are performed according to plan requirements. The ES will ensure that

quality control samples (i.e. blanks and duplicates) are obtained at the required intervals.
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4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA
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Final Quality Assurance Project Plan
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I
The overall OA objective is to execute the project in a quality manner. This objective is

achieved through implementation of protocols for:

• Field activities, including sample collection and handling

• Chain of custody

• Equipment calibration

• Laboratory analyses

• Data validation

• Data assessment and reporting

• Internal quality control checks

• Audits

• Preventative maintenance

• Corrective action

Sufficient data must be collected to monitor the performance of remedial activities and to

confirm attainment of the cleanup goals. The SAP describes the specific sampling and

analytical approach to fulfill the objectives. Specific DOOs include precision, accuracy,

representativeness, comparability, and completeness.

4.1 Precision

Precision is a measure of the degree to which two or more measurements are in

agreement. Field precision is assessed through the collection and measurement of field

duplicates at a rate of one duplicate per 10 analytical samples. Precision in the laboratory

is assessed through the calculation of relative percent differences (RPD) and relative

standard deviations (RSD) for three or more replicate samples. The equations to be used

for precision in this project can be found in Section 13.1 of this plan. Precision control

limits are included in Ouanterra's standard operating procedures (SOPs), Attachment B

to this plan.
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•

Accuracy is the degree of agreement between an observed value and an accepted

reference value. Accuracy in the field is assessed through the use of field and trip blanks

and through the adherence to all sample handling, preservation and holding times.

Laboratory accuracy is assessed through the analysis of matrix spikes (MS) or standard

reference materials (SRM) and the determination of percent recoveries. The equation to

be used for accuracy in this project can be found in Section 13.2 of this plan. Accuracy

control limits are included in the SOPs.

4.3 Representativeness

Representativeness expresses the degree to which data accurately and precisely

represent a characteristic of a population, parameter variations at a sampling point, a

process condition, or an environmental condition.

Representativeness is dependent upon the proper design of the sampling program and will

be satisfied by ensuring that the Work Plan and SAP are followed and that proper sampling

techniques are used. Representativeness in the laboratory is ensured by using the proper

analytical procedures, meeting sample-holding times and analyzing and assessing field

duplicated samples.

4.4 Comparability

Comparability is an expression of the confidence with which one data set can be compared

with another. Comparability is dependent upon the proper design of the sampling program

and will be satisfied by ensuring that the Work Plan and SAP are followed and that proper

sampling techniques are used. Planned analytical data will be comparable when similar

sampling and analytical methods are used and documented in the QAPP. Comparability

is also dependent on similar QA objectives.
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Completeness is a measure of the amount of valid data obtained from a measurement

system compared with the amount expected to be obtained under normal conditions. Field

completeness is a measure of the amount of valid measurements obtained from all the

measurements taken in the project. The equation for completeness is presented in Section

13.3 of this plan. Field completeness for this project will be 90% or greater for each area.

Laboratory completeness is a measure of the amount of valid measurements obtained from

all the measurements taken in the project. The equation for completeness is presented

in Section 13.3 of this plan. Laboratory completeness for this project will be greater than

95 percent.

4.6 Level of Quality Control Effort

Field blank, method blank, duplicate, standard reference materials, temperature blanks,

and matrix spike samples will be analyzed to assess the quality of the data resulting from

the field sampling and analytical programs.

Field blanks (both equipment blanks and trip blanks) consisting of reagent grade water will

be submitted to the analytical laboratory to provide the means to assess the quality of the

data resulting from the field sampling program. Equipment blank samples are analyzed

to check for procedural contamination of the field sampling equipment, which may cause

contamination of samples. Trip blank samples are only analyzed for vacs to determine

if samples or containers were contaminated during the collection, packaging or

transportation process. Trip blanks are sent in every cooler shipped to the laboratory that

contains aqueous samples for vac analysis.

Method blank samples are generated within the laboratory and used to assess

contamination resulting from laboratory procedures. Duplicate samples are analyzed to

check for sampling and analytical reproducibility. The general level of the QC effort will be

one field duplicate for approximately every 10 samples.
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Matrix spikes (MS) provide information about the effect of the sample matrix on the

digestion and measurement methodology. A matrix spike duplicate (MSD) is a second

aliquot of a sample that is spiked with the selected target analyte(s) and analyzed with the

associated sample and MS sample. The results of the MS and MSD are used together to

determine the effect of a matrix on the accuracy and precision of the analytical process.

Soil MS/MSD samples require two extra EnCore samplers for extractable organics. One

MS/MSD sample will be collected/designated for every 20 or fewer investigative samples

per sample matrix.

Mine Fill A Battery Site Cleanup

NSWC Crane. Indiana

Final Quality Assurance Project Plan

August 2000

Project No. 37826.01

•

•

Temperature blanks are included in every cooler shipped to the laboratory to check if

temperature requirements are being met during shipment.

The estimated number of quality control samples to be collected during pre-excavation

sampling activities is listed in Table 1.0. The number of post-excavation samples will not

be determined until after excavation activities are complete .

Table 1.0

Summary of Pre-Excavation Sampling and Analysis Program

Sample Laboratory Excavation MS/MSD Duplicates Equipment Trip Background
Matrix Parameters Samples Blanks Blanks

I
1 (analysis will vacs (will 4 (analysis toPre- I Explosives, 1 1 1

Excavation I App.IX be determined be sent in be determined

Soil parameters by which cooler with by pre-

Samples - sample event Equipment excavation

Soil Area MFA 4 the blank is rinse blank sampling and

Constituents: obtained) requiring analysis)

Explosives, vac

Metals, vacs analysis)

Pre- Total metals*, 6 1 1

Excavation TCLP Metals,

Soil Reactivity,

Samples - Corrosivity,

Battery Ignitability

Area

*Total Metals: Cobalt, Lithium, Manganese, Nickel, Zinc
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August 2000

Project No. 37826.01 •The number of post-excavation samples will be determined by the size of the excavation

areas. Analysis of post-excavation samples will be determined by analysis of pre

excavation sample analysis. The frequency of quality control samples for post-excavation

sampling will be the same as used for pre-excavation sampling.
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5.0 SAMPLING LOCATIONS AND PROCEDURES•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

August 2000

Project No. 37826.01

•

•

The number of samples to be collected and the sampling locations are described in detail

in Section 2.3 of the SAP, Appendix B to the Work Plan. The number of samples is

dependent on the size of the areas of suspected contamination. A total of five samples will

be obtained from the Soil Area, six samples will be obtained from the Battery Area, and

four Background samples will be obtained. Analytical methodologies are discussed in

Section 8.0 of this plan .
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6.0 CUSTODY PROCEDURES •
Sample custody is addressed in three parts: field sample collection, laboratory analysis,

and final evidence file. Custody procedures for field sample collection are discussed in

Section 4.0 of the SAP.

6.1 Laboratory Custody Procedures

Laboratory custody procedures for sample receiving and log in, sample storage and

numbering, tracking during sample preparation and analysis, and storage of data are

described in Ouanterra's OAMP, Attachment A of this plan. Examples of laboratory chain

of custody reports along with instructions for completion are also included.

6.2 Final Evidence Files

The final evidence file will be the central repository for all docum~nts that constitute

evidence relevant to sampling and analysis activities as described in this plan. TolTest is

the custodian of the evidence file and maintains the contents in a limited access area. The

contents of this file includes all relevant records, reports, logs, field notebooks, pictures,

subcontractor reports and data reviews. At the time the final Interim Measures Report is

submitted to the USEPA for approval as a final remedy, the evidence file will then be

turned over to the NSWC Crane Environmental Protection Department.
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7.0 CALIBRATION AND STANDARDIZATION PROCEDURES

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

October 2000

Project No. 37826.01

,

The procedures for calibration and standardization can be found in the laboratory SOPs,

Attachment B to this plan. The SOPs are listed in Table 2.0 below and the page on which

the calibration procedure can be found in its respective SOP is listed.

Table 2.0

SOP Calibration Procedures

Parameter METHOD Page #

Metals 6010 15

Explosives 8330 18

Herbicides 8151 13

Pest./PCBs 8082 9

Cyanide 9010 30

Sulfide 9030 9

Ignitability 1010 5

Corrosivity EPA 150.1 7

Reactive Sulfide SW846 Sec. 7.3.4.2 7

Reactive Cyanide SW846 Sec. 7.3.3.2 7

TCLP 1311 13

VOCs 8260/5035 22

SVOCs 8270 14

Mercury 7471 14

Calibration procedures for a specific laboratory instrument will consist of an initial

calibration, initial calibration verification and continuing calibration verification. Five point

initial calibration curves are utilized as per SOPs in Attachment B. Three point continuing

calibration standards or check standards may be used. All calibration must be met in order

to proceed with the analysis. In all cases, the initial calibration will be verified using the

same or an independently prepared calibration verification solution. Quanterra's Quality

Control Program is included as Attachment C to this plan.
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The laboratory maintains a sample logbook for each instrument that will contain the

following information: instrument identification, serial number, date of calibration, analyst,

calibration solutions run and the samples associated with these calibrations.

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

October 2000

Project No. 37826.01

I

I

C-14



8.0 ANALYTICAL PROCEDURES'.
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

February 2001

Project No. 37826.01

Quanterra will implement the project required SOPs (Attachment B to this plan). These

laboratory SOPs for sample preparation, cleanup and analysis are based on U.S. EPA

Test Methods for Evaluating Solid Waste (SW-846) Washington, D.C.; Third Edition

(September 1986) and revision update III (December 1996). These SOPs contain the

latest promulgated information, provide sufficient details, and are specific to this project.

Samples from the battery area will be analyzed for toxic characteristics and metals as

listed in Table 3.0 below.

Table 3.0

Battery Area Constituent List

•
CONSTITUENT

Ignitability

Corrosivity

Reactive Sulfide

Reactive Cyanide

RCRA Metals

Cobalt

Lithium

Manganese

Nickel

Zinc

METHOD

1010

EPA 150.1
SW846 Sec. 7.3.4.2

SW846 Sec. 7.3.3.2

6010 & 7471

6010

6010

6010

6010

6010

•

The additional metals chosen (over and above the 8 RCRA metals) were based on

constituents listed in several Material Data Safety Sheets (MSDSs) for batteries, and

Appendix IX metals. Copies of the MSDSs are provided as Attachment 3 to the SAP.

Samples from the soil area will be analyzed for the constituents listed in Table 4 below.
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Soil Area Constituent List

Final Quality Assurance Project Plan

February 2001

Project No. 37826.01

CONSTITUENT METHOD

1 Sample

Explosives 8330

Appendix IX list* various

4 Samples (Mine Fill A constituents)

Explosives 8330

Metals 6010, 7471

VOCs 8260/5035

* without dioxins or furans

The Appendix IX list can be found as Attachment 2 to the SAP. Analysis for VOCs will

conform to SW-846, method 8260/5035 for EnCore samplers. The parameter list for the

Soil Area was discussed and agreed upon by the USEPA, the NSWC Crane Environmental

Contracting Officer Technical Representative (ECOTR), and TolTest representatives.

Remedial goals, methodologies, and laboratory reporting limits for all analyses are listed

as Attachment D to this plan. Remedial goals were taken from the EPA Region 5 Model

QAPP App. C (Ecological DQLs for soil) and App. D (RBSSLs). Other industrial risk-based

values were published in the USEPA Region 5 Site-Specific Risk Assessment

Memorandum for NSWC Crane dated February, 1998.

If pre-excavation sampling reveals constituents above the industrial risk based screening

levels (RBSLs) presented in Attachment D, or basewide background levels for inorganic

constituents, the NSWC Crane ECOTR will determine the appropriate cleanup goals for

detected constituents above RBSLs at the site. Based on the selection of industrial or

residential remediation goals, the affected soils will be removed to meet these goals. Post

excavation sampling will confirm that the cleanup goals have been met and it will be

determined if these areas will be included for investigation in the RFI for the Mine Fill A

SWMU.
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For constituents detected and for which the detection limit is not low enough to achieve the

risk-based level (or a risk-based level does not exist), excavation will proceed to the

detection limit and the area will be included for further study under the RFI/Risk

Assessment for Mine Fill A.

•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

•

•

If pre-excavation sampling does not reveal constituent concentrations above RBSLs or

basewide background for inorganics, no excavation will occur.

Samples will be analyzed in the laboratory on standard turnaround time of one to three

weeks depending on analytical methodology used. Site restoration not will begin until the

Navy has approved the analytical data from the confirmation samples.
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9.0 INTERNAL QUALITY CONTROL CHECKS

9.1 Field Quality Control Checks

The QC information for the field is stated in Section 4 of this QAPP. Collection of the

samples will be according to the applicable procedures in Section 5 of this QAPP.

9.2 Laboratory Quality Control Checks

Quanterra has a QC program it uses to ensure the reliability and validity of the analysis

done at the laboratory. All analytical procedures are documented in writing as SOPs and

each SOP includes a QC section that addresses the minimum QC requirements for the

procedure. The internal quality control checks might differ slightly for each individual

procedure but overall the QC requirements include the following:

Equipment blanks - analyzed to check for procedural contamination of sampling

equipment, which may cause contamination of the confirmation samples.

Trip blanks - analyzed to check for contamination of VOC samples during shipment to the

laboratory.

Method blanks - Method blank samples are generated within the laboratory and used to

assess contamination resulting from laboratory procedures.

Reagent/preparation blanks (applicable to inorganic analysis) - Reagent blanks consist

only of the reagents used to prepare samples, and they are analyzed the same way as the

test samples. They identify and/or correct the signals produced by the reagents or

impurities in the reagents.

Instrument blanks - Instrument blanks (system blanks) are solvent or reagent blanks that

measure interference or contamination from an analytical instrument.

•

Matrix spikes/matrix spike duplicates - Matrix spikes provide information about the effect

of the sample matrix on the digestion and measurement methodology of organics analysis.

Duplicate samples are analyzed to check for sampling and analytical reproducibility. •
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Analytical spikes (Method Spike, Matrix Spike) - measure the normal level bias due to

matrix effects and analytical method errors, including laboratory contamination, calibration

errors, etc. Method spikes consist of solvent or reagent blanks spiked with the analytes

of interest. Matrix spikes consist an aliquot of the sample spiked with analytes of interest.

•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

•

•

Field duplicates - Field duplicate samples are analyzed to check for sampling and

analytical reproducibility of field samples.

Laboratory duplicates - Laboratory duplicate samples are analyzed to check for sampling

and analytical reproducibility of laboratory samples.

Laboratory control standards (QC check standards) - require certified standards, generally

supplied by an outside source. They are used to measure normal level bias originating

from procedural or operator errors or contamination from laboratory sources.

All data obtained will be properly recorded. The data package can allow the recipient to

reconstruct QC information and compare it with QC criteria. Any samples analyzed in

nonconformance with the QC criteria will be reanalyzed by the laboratory, if sufficient

volume is available. It is expected that sufficient volumes/weights of samples will be

collected to allow for reanalysis when necessary.
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10.0 DATA REDUCTION, VALIDATION, AND REPORTING
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•
All data generated through field activities or by the laboratory operation will be reduced

and validated before reporting. The laboratory will distribute no data until it has been

subjected to these procedures summarized in subsections below:

10.1 Data Reduction

10.1.1 Field Data Reduction Procedures

Field data reduction procedures will be minimal in scope compared with those

implemented in the laboratory setting. Since field instrumentation is not anticipated to be

utilized on this project, there will be no further need for assuring that field data has been

reduced properly through formulas or interpretation of raw data printouts.

10.1.2 Laboratory Data Reduction Procedures

Laboratory data reduction procedures will be followed according to the following protocol:

All raw analytical data will be recorded in numerically identified laboratory notebooks.

These notebooks will be issued only by the Laboratory QA Manager. Data are recorded

in this notebook along with other pertinent information, such as the sample identification

number and the sample label number. Other details will also be recorded in the

Laboratory notebook, such as the analytical method used, name of analyst, the date of

analysis, matrixes sampled, reagent concentrations, instrument settings, and the raw data.

Each page of the notebook will be signed and dated by the analyst. Copies of any strip

chart printouts (such as gas chromatograms) will be maintained on file. Periodic review

of these notebooks by the Laboratory QA Manager takes place before final data reporting.

The Laboratory QA Manager maintains records of notebook entry inspections.

Quality control data (e.g., laboratory duplicates, matrix spikes, and matrix spike duplicates)

will be compared with the method acceptance criteria. Data considered acceptable will be

entered into the laboratory computer system. Data summaries will be sent to the

Laboratory QA Manager for review. Once approved, data are logged into the project

database format. Unacceptable data will be appropriately qualified in the project report.

Case narratives will be prepared which will include information concerning data that fell

C-20

•

•



outside acceptance limits, and any other anomalous conditions encountered during sample

analysis. After the Laboratory QA Manager approves these data, they are considered

ready for third party data validation.

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana
Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

10.2 Data Validation

Data validation procedures will be performed for both field and laboratory operations as

described below.

10.2.1 Procedures Used to Evaluate Field Data

Procedures to evaluate field data for this project primarily include checking for transcription

errors and review of field logbooks, by field crewmembers. This task will be the

responsibility of the field QCR.

10.2.2 Procedures to Validate Laboratory Data

USEPA Contract Laboratory Program Laboratory Data Validation Functional Guidelines

for Evaluating Organic and Inorganic Analysis will be used as the primary guide to validate

laboratory data. Parameters not included in the Functional Guidelines will be validated

following the criteria outlined in Section 7 of NEESA 20.2-0478, Sampling and Chemical

Analysis Quality Assurance Requirements for the Navy Installation Restoration Program.

Qualifiers will be applied to the data based on results of the validation effort.

Data verification is a preliminary review to ensure that samples are labeled, preserved,

shipped, maintained, and analyzed in accordance with the data quality objectives, sample

analysis plan, and the work plan. The Data Reviewer will verify all data by reviewing the

analytical laboratory data and associated documentation, including chain-of-custody

records, sample preservation records, analytical holding times, sample data and reporting

requirements. Data will be reviewed for timeliness of the report, chain-of-custody

compliance, accurate sample identifications, compliance with extraction and holding times,

and quality of analytical data. The Data Reviewer will conduct a systematic review and

evaluation of the quality control performed by the laboratory for compliance with

established criteria and to address the completeness and correctness of the data report

based on the standard and sample spikes, sample duplicates, method blanks, and

C- 21



surrogate spikes. All method detection limits and results of initial and continuing

calibration will be reviewed and evaluated.

Mine Fill A Battery Site Cleanup
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Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

.~

Checks for entirety of deliverables will be administered on all data reports to decide

whether all deliverables specified in this QAPP are present. Ata minimum, deliverables

will include sample chain-of-custody forms, analytical results, quality control summaries,

and supporting raw data from instrument printouts. The reviewer will determine whether

all required items are present and request copies of missing deliverables.

Following the data verification, ten percent of the data from each data package will be

validated following the accepted criteria defined in the references listed in the first

paragraph of this section. The Data Reviewer will identify any out-of-control data points

and data omissions and interact with the laboratory to correct any data deficiencies. The

Project Manager will decide whether or not to repeat sample collection and analyses based

on the extent of the deficiencies and their importance in the overall context of the project.

All data generated for the Mine Fill A Battery Site will be computerized in a format

organized to facilitate data review and evaluation. The computerized data set will include

the data flags provided by Quanterra according to the Laboratory Data Validation

Functional Guidelines for Evaluating Organic Analyses (February 1994) and Inorganic

Analyses (February 1994), and additional comments of the Data Reviewer. The

laboratory-provided data flags will include such items as: 1) estimated concentration due

to poor spike recovery, and 2) concentration of chemical also found in laboratory blanks.

The following qualification flags are used by the laboratory:

e·

E = Estimated concentration, use when compounds exceed the upper range of the

calibration curve. (Preliminary Report only).

D = Result was obtained from the analysis of a dilution.

J =Estimated result, used when the result is less than the sample quantitation limit but

greater than zero.

B =Used when an analyte is found in the associated blank as well as in the sample.

NC =Recovery and/or RPD were not calculated.

MSB =Recovery and RPD were not calculated because sample amount was greater than •

four time the spike amount.
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a = Spike analyte recovery is outside stated control limits.

N = Spike analyte recovery is outside stated control limits.

* =Relative Percent Difference (RPD) is outside stated control limits.

•
Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

•

The Data Reviewer will also evaluate completeness of the data package. Completeness

checks will be administered on all data to decide whether deliverables specified in the

QAPP are present. At a minimum, deliverables will include sample chain-of-custody forms,

analytical results, QC summaries, and supporting raw data from instrument printouts if

requested. The reviewer will determine whether all required items are present and request

copies of missing deliverables.

10.3 Data Reporting

Data reporting procedures will be carried out for field and laboratory operations as

indicated below:

10.3.1 Field Data Reporting

Field data reporting will be conducted principally through the transmission of report sheets

containing tabulated results of all measurements made in the field, and documentation of

all field activities.

10.3.2 Laboratory Data Reporting

The task of reporting laboratory data begins after the validation activity has been

concluded. The Laboratory QA Manager must perform a final review of the report

summaries and case narratives to decide whether the report meets project requirements.

A Data Validation Report will be submitted for the validated data. Besides the record of

chain-of-custody, the report format will consist of the following:

•

A. Case Narrative:

Date of issuance

Laboratory analysis performed

Any deviations from intended analytical strategy

Laboratory batch number

Numbers of samples and respective matrices
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Quality control procedures used and references to the acceptance criteria

Laboratory report contents

Project name and number

Condition of samples "as-received"

Discussion of whether or not sample holding times were met

Discussion of technical problems or-other observations that may have

created analytical difficulties

Discussion of any laboratory quality control checks which failed to meet

project criteria

Discussion of any corrective actions taken.

Signature of the Laboratory QA Manager

Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

December 2000

Project No. 37826.01

e·

B. Chemistry Data Package:

Case narrative for each analyzed batch of samples

Summary page indicating dates of analyses for samples and laboratory

quality control checks

Cross referencing of laboratory samples to project sample identification

numbers

Data qualifiers to be used should be adequately described

Sample preparation and analyses for samples

Sample results

Raw data for sample results and laboratory quality control samples, including

chromatograms

Results of (dated) initial and continuing calibration checks

Matrix spike and matrix spike duplicate recoveries, laboratory control

samples, method blank results, and surrogates

•

A Case Narrative and Chemistry Data Package will be organized per analytical type. In

each grouping, acceptance criteria will be listed, including a listing of all samples effected

and their data qualifiers, and reasoning why this particular data is qualified. The

Chemistry Data Package is immediately made available for review.
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11.0 PERFORMANCE AND SYSTEM AUDITS
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•

•

Performance and system audits of both field and laboratory activities will be conducted to

verify that sampling and analyses are performed according to the procedures established

in the Work Plan and SAP. The audits of field and laboratory activities include two

independent parts: internal and external audits.

11.1 Field Performance and System Audit

Internal audits of field activities including sampling and field measurements may be

conducted by the TolTest QA Officer. These audits verify that all established procedures

are being followed. Internal field audits may be conducted at the beginning of the site

sample collection activities.

The audits include examination of field sampling records, field instrument operating

records, sample collection, handling and packaging according to the established

procedures, maintenance of QC procedures, chain-of-custody, etc. Follow up audits may

be conducted to correct deficiencies, and to verify that QC procedures are maintained

throughout the project. The audits involve review of field measurement records,

instrumentation calibration records, and sample documentation.

External field audits may be conducted by the U.S. Navy, IEPA or USEPA Region 5.

External field audits may be conducted any time during the field operations. These audits

mayor may not be announced and are at the discretion of the U.S. Navy or USEPA Region

5. External field audits will be conducted according to the field activity information

presented in the QAPP.

11.2 Laboratory Performance and Systems Audits

The internal laboratory audit will be conducted by Quanterra's QA staff. The internal

Laboratory system audits will be done annually while the internal Laboratory performance

audits will be conducted quarterly.

C-25



Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

Final Quality Assurance Project Plan

December 2000

Proiect No. 37826.01

The internal laboratory system audits will include an examination of laboratory

documentation on sample receiving, sample log-in, sample storage, chain-of-custody

procedures, sample preparation and analysis, instrument operating records, etc. The

performance audits will involve preparing blind QC samples and submitting them along

with project samples to the laboratory for analysis throughout the project. Quanterra 's QA

staff will evaluate the analytical results of these blind performance samples to ensure the

laboratory maintains acceptable QC performance.

External laboratory audits may be conducted by the NSWC, U.S. Navy and IDEM or

USEPA Region 5. External laboratory audits may be conducted at least once before the

initiation of the sampling and analysis activities. These audits will be announced and are

at the discretion of the NSWC, IDEM or USEPA Region 5. External laboratory audits will

include, but not limited to, review of the laboratory analytical procedures, the laboratory

on-site audits, and/or submission of performance evaluation samples to the laboratory for

analysis.
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PREVENTIVE MAINTENANCE

It

12.1 Field Equipment Preventive Maintenance

There is no field instrumentation scheduled for use on this project.

12.2 Laboratory Instrument Preventive Maintenance

As part of their QAlQC Program, a routine preventive maintenance program is conducted

by Quanterra to reduce the occurrence of instrument failure and other system

malfunctions. The laboratory has an internal- group to do routine scheduled maintenance,

and to repair or to coordinate with the vendor for the repair of all instruments. All

laboratory instruments are maintained according to manufacturers' specifications and the

requirements of the specific method employed. This maintenance is carried out on a

regular, scheduled basis, and is documented in the laboratory instrument service logbook

for each instrument. Emergency repair or scheduled manufacture's maintenance is

provided under a repair and maintenance contract with factory representatives.
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13.1 Precision

Spiked samples are prepared by choosing a sample at random from each sample .shipment

received at the laboratory, dividing the sample into equal aliquots, and then spiking each

aliquot with a known amount of analyte. The duplicate samples will be then included in the

analytical sample set. The splitting of the sample allows the analyst to decide the

precision of the preparation and analytical techniques associated with the duplicate

sample. The relative percent difference (RPD) between the spike and duplicate spikewill

be calculated according to the following formula:

RPD = Amount in Spike 1 - Amount in Spike 2 x 100

0.5 (Amount in Spike 1 + Amount in Spike 2)

13.2 Accuracy

To assure the accuracy of the analytical procedures, an environmental sample will be

randomly selected from each sample shipment received at the laboratory, and spiked with

a known amount of the analyte or analytes to be evaluated. In general, a sample spike will

be included in every set of 20 samples tested on each instrument. The spike sample will

be then analyzed. The increase in concentration of the analyte observed in the spiked

sample, due to the addition of a known quantity of the analyte, compared with the reported

value of the same analyte in the unspiked sample determines the percent recovery. Daily

control charts will be plotted for each commonly analyzed compound and kept on

instrument-specific, matrix-specific, and analyte-specific bases. The percent recovery for

a spiked sample is calculated according to the following formula:

%R = Amount in Spiked Sample - Amount in Sample x 100

Known Amount Added
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Completeness is the ratio of the number of valid sample results to the total number of

samples analyzed with a specific matrix and/or analysis. Following completion of the

analytical testing, the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) x 100

(number of measurements planned)
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14.0 CORRECTIVE ACTION .-
Corrective action is the process of identifying, recommending, approving and implementing

measures to counter unacceptable procedures or out of quality control performance that

can affect data quality. Corrective action can occur during field activities, laboratory

analyses, data validation and data assessment. All corrective action proposed and

implemented will be documented in the regular quality assurance reports to management.

Corrective action should only be carried out after approval by the Project Manager, or his

designee. If immediate corrective action is required, approvals secured by telephone from

the Project Manager should be documented in an additional memorandum.

For non-compliance problems, a formal corrective action program will be determined and

implemented at the time the problem is identified. The person who identifies the problem

will be responsible for notifying the Project Manager, who in turn will notify the NSWC.

Implementation of corrective action will be confirmed in writing through the same channels.

Any nonconformance with the established quality control procedures in the QAPP or SAP

will be identified and corrected according to the QAPP. Corrective actions will be carried

out and documented in the field record book. No staff member will initiate corrective action

without prior communication of findings through the proper channels. If corrective actions

are insufficient, work may be stopped.

14.1 Field Corrective Action

Corrective action in the field can be needed when the sample network is changed (i.e.,

morelless samples, sampling locations other than those specified in the SAP, etc.), or

sampling procedures and/or field analytical procedures require modification, etc. due to

unexpected conditions. TolTes1's Environmental Specialist will be responsible for

reporting all suspected technical or QA non-conformances or suspected deficiencies to the

ECOTR. If appropriate, no additional work that is dependent on the nonconforming activity

will be attempted until the corrective actions are completed.
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Corrective action in the laboratory may occur before, during and after initial analyses. A

number of conditions such as broken sample containers, multiple phases, low/high pH

readings, potentially high concentration samples, may be identified during sample log-in

or just before analysis. FolloWing consultation with laboratory analysts and section

leaders, approving the start-up of corrective action may be necessary for the Laboratory

Quality Assurance Officer. The submitted SOPs specify some conditions during or after

analysis that may automatically trigger corrective action or optional procedures. These

conditions may include dilution of samples, an additional sample extract cleanup,

automatic re-injection/re-analysis when certain quality control criteria are not met, etc.

Corrective actions are required whenever an out-of-control event or potential out-of-control

event is noted. The investigative action taken may be dependent on the analysis and the

event. Laboratory personnel are alerted that corrective actions may be necessary if:

• •
•
•
•
•
•
•

QC data are outside the warning or acceptable windows for precision and accuracy;

Blanks contain target analytes above acceptable levels;

Undesirable trends are detected in spike recoveries or RPD between duplicates;

Unusual changes in detection limits;

Deficiencies are detected by the QA department during internal or external audits;

From the results of performance evaluation samples; or

Inquiries concerning data quality are received.

'.

Corrective action procedures are often handled at the bench level by the analyst, who

reviews the preparation or extraction procedure for possible errors, checks the instrument

calibration, spike and calibration mixes, instrument sensitivity, and so on. If the problem

persists or cannot be identified, the matter is referred to the laboratory supervisor,

manager and/or QA department for further investigation. Once resolved, full

documentation of the corrective action procedure is filed with the QA department.
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actions will be documented in Quanterra's laboratory's corrective action log (signed by

analyst, section leader and quality control coordinator), and the narrative data report sent

from the laboratory to the TolTest Data Reviewer. If corrective action does not rectify the

situation, the laboratory will contact TolTest's Data Reviewer who will notify TolTest's

Project Manager.
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14.3 Corrective Action during Data Validation and Data Assessment

The need for corrective action may be identified during either data validation or data

assessment. Potential types of corrective action may include re-sampling by the field team

or re-injection/re-analysis of samples by the laboratory.

These actions are dependent upon the ability to mobilize the field team or whether the data

to be collected is necessary to meet the required quality assurance. It is the responsibility

of TolTest's Project Manager for approving the start-up of corrective action. If corrective

action is required, the Project Manager will notify the ECOTR who would then be

responsible for notifying the U.S. EPA.
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Preface

The purpose of the Quanterra~ Quality Assurance Management Plan (QAMP) is to provide internal

quality assurance (QA) guidance to Quanterra~ operating units. This guidance allows Quanterra~ to

operate under a standardized, rigorous quality management system (QMS) and ensures that our

clients are consistently provided with data that are of known and documented quality and are legally

defensible. The QAlv1P outlines the purpose, policies, organization, responsibilities, and operations

related to ensuring high quality performance in all Quanterra~ activities. The QAMP also fulfills the

requirement of our clients and of government programs to document our QMS.

The QAMP contains many references to other essential Quanterra~ quality documents. These quality

documents, including the QAMP, Policy Documents, and Standard Operating Procedures (SOPs),

both corporate and laboratory-specific, help ensure the quality of our products and intertwine to

produce a strong QMS within Quanterra~. This system is the foundation that provides our operations

with guidance and ensures consistently-produced quality deliverables. The project-specific

requirements delineated in project plans may supersede the general quality requiiements described in

this manual.

The document is designed to follow the basic outline required for a quality management plan as

described by the United States Environmental Protection Agency (EPA). Table 2.3-1 cross

references the narrative sections of the QAi\t1P to the appropriate sections of the EPA docwnent and

other nationally recognized quality standards. This revision reflects specific changes to meet the

Quality Standard Requirements of the National Environmental Accreditation Conference (NELAC)

dated July, 1998.

There are two basic types of information included in the QAiV1P. General information is applicable to

all Quanterra~ operating units. Operation-specific information, provided in the Facility-Specific

Appendix, describes the quality control (QC) requirements that apply only to a specific laboratory.

The Facility-Specific Appendix includes information such as method detection limits (~IDLs),

performance evaluation (PE) studies, and laboratory SOPs that cannot be standardized throughout the

Quanterra~ laboratory network due to client-specific, laboratory-specific, or instrwnent-specific

nature.
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Forward

QANfP Revision 3 Implementation:

Quality Assurance Managers are to distribute the document and conduct training on the changes to

the QANfP within 45 days of the issuance date. Implementation of the changes to the QAMP shall be

completed within 60 days of the issuance date.
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7 Additional Operation-Specific Information

XlV
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A2LA

AA

ANSI

AR/COC

ASQC

AS1M

BFB

BLK

BOD

CCC

CEO

CF

CFR

CHP

CLP

CERCLA

COC

COD

CRDL

CRQL

CSM

CSRM

CST

CUR

CV

CVAA

DFTPP

DOC

DOE

DOT

DQO

American Associatio for Laboratory Accreditation

Atomic Absorption

American National Standards Institute

Analysis RequestiChain-of-Custody

American Society for Quality Control

American Society for Testing and Materials

Bromofluorobenzene

Blank

Biochemical Oxygen Demand

Calibration Check Compound

ChiefExecutive Officer

Calibration Factor

Code ofFederal Regulations

Chemical Hygiene Plan

Contract Laboratory Program

Comprehensive Environmental Response, Compensation and Liability Act
(Superfund)

Chain-of-Custody

Chemical Oxygen Demand

Contract Required Detection Limit

Contract Required Quantitation Limit

Customer Service Manager

Certified Standard Reference Material

Customer Service Team

Condition Upon Receipt

Coefficient of Variation

Cold Vapor Atomic Absorption (Spectroscopy)

Decafluorotriphenylphosphine

Dissolved Organic Carbon

Deparonent of Energy

DepmunentofTransportation

Data Quality Objective
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EH&S

EPA

FAS

FLAA

FTIR

GC

GCIMS

GFAA

HOPE

HPLC

HRGC

fIRMS

ICAP

ICAPIMS

ICS

IDL

IR

IS

IS

ISO

IT

KRI
LAN

LCL

LCS

LCSD

LIMS

LRGC

LRMS

LWL

MBAS

Environmental Health and Safety

CU. S.) Environmental Protection Agency

Field Analytical Services

Flame Atomic Absorption (Spectroscopy)

Fourier Transform Infrared (Spectrometry)

Gas Chromatograph(y)

Gas ChromatographylMass Spectrometry

Graphite Furnace Atomic Absorption (Spectroscopy)

High Density Polyethylene

High Performance Liquid Chromatography

High Resolution Gas Chromatography

High Resolution Mass Spectrometry

Inductively Coupled Argon Plasma (Spectroscopy)

Inductively Coupled Argon PlasmalMass Spectrometry

Interference Check Sample

Instrument Detection Limit

Infrared (Spectroscopy)

Information Systems

Internal Standard

International Organization for Standardization

Information Technology

Key Result Indicator

Local Area Network

Lower Control Limit

Laboratory Control Sample

Laboratory Control Sample Duplicate

Laboratory Inforrn'!tion Management System

Low Resolution Gas Chromatography

Low Resolution Mass Spectrometry

Lower Warning Limit

Methylene Blue Active Substance
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MDC

MDL

MS

MSA

MSD

MSDS

NELAC

NCM

NIOSH

NIST

NMOC

NPDES

NRC

NRM
PAR

PC

PCB

PDS

PE

PEM

PM

PQL

PSRL

PUP
QA

QAMP

QAPP

QAS

QC

QMS

QuantIMS

Minimum Detectable Concentration

Method De~ectionLimit

Mattix Spike

Method of Standard Additions

Matrix Spike Duplicate

Material Safety Data Sheet

National Environmental Laboratory Accreditation Conference

Nonconformance Memo

National Institute for Occupational Safety and Health

National Institute of Standards Technology

Non-Methane Organic Compounds

National Pollutant Discharge Elimination System

Nuclear Regulatory Commission

National Reference Material

Polynuclear Aromatic Hydrocarbons (or PNA)

Personal Computer

PolycWorinated Biphenyls

Post Digestion Spike

Performance Evaluation

Performance Evaluation Mixture

Project Manager

Practical Quantitation Limit

Project-Specific Reporting Limit

Polyurethane Foam

Quality Assurance

Quality Assurance Management Plan

Quality Assurance Project Plan or Quality Assurance Program Plan

Quality Assurance Summary

Quality Control

Quality Management System

Quanterral!l Laboratory Information Management System
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QRI

RCRA

RF

RFP

RFQ

RL

RPD

RRF

RSD

RSO

SDG

SOP

sow
SPcc
SPLP

SRL

SRM

TCLP

TIC

TKN

TOC

TaX
UCL

UPS

USEPA

UWL

VOA

VOST

WAN

WS

WP

Quality-Related Item

Resource Conservation and Recovery Act

Response Factor

Request for Proposal

Request for Quote

Reporting Limit

Relative Percent Difference

Relative Response Factor

Relative Standard Deviation

Radiation Safety Officer

Sample Delivery Group

Standard Operating Procedure

Statement of Work

System Perfonnance Check Compounds

Synthetic Precipitation Leaching Procedure

Standard Reporting Limit

Standard Reference Material

Toxicity Characteristic Leaching Procedure

Tentatively Identified Compound

Total Kjeldahl Nitrogen

Total Organic Carbon

Total Organic Halides

Upper Control Limit

Uninterruptable Power Supply

United States Environmental Protection Agency

Upper Warning Limit

Volatile Organic Apalysis

Volatile Organic Sampling Train

Wide Area Network

Water Supply

Water Pollution
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1.0 Management Commitment and Organization

•

•

1.1 Vision Statement

Quanterra!l's vision is to be a world-class,

profitable analytical services company

providing high-value, compliant, innovative

problem solutions and state~f-the-art products

at a competitive price wherever they are

required.

1.2 Statement of Management
Commitment to Quality

Quanterra(!)'s management is committed to

providing quality services that meet the

requirements of our clients and satisfy

applicable reguratory requirements.

Management is dedicated to providing an

environment that encourages the achievement

of excellence, demands integrity in all aspects

of its operations, and requires active

participation of all associates and vendors m

meeting its quality goals.

A comprehensive Quality Management

System (QtvIS) has been developed to ensure

that Quanterra!l's clients receive high-quality

analytical and environmental services that are

timely, reliable, and meet their intended

purpose in a cost-effective manner. The QMS

provides the organizational structure that

ensures quality in its work processes, products,

'" S'and services. The Quanterra QM IS

described m this Quanterra'" Quality

Assurance Management Plan (QANfP) and

applies to all technical, business, and

administrative functions at Quanterra"'. The

principles and practices described in this

QA1\11P apply to all Quanterra(!) associates at

every level and are fundamental to the services

we provide and to the way we do business.

The Quanterra~ QA.lvIP provides the

foundation for planning, implementing, and

assessing the Quanterra(!) QMS. It is an overall

statement of quality policy as well as a plan

used to implement quality programs

throughout the company. Each business

function of the organization shall put in place

plans, policies, and procedures that will meet

the requirements of the QA.J.\lIP. The QA1\1IP

provides guidance to Quanterra@'s associates

in fulfilling their responsibilities and serves as

a statement to clients, agencies, and associates

of Quanterra(!)'s commitment to quality. The

QA.J.\lIP by defmition docwnents the policies,

elements of, procedures, objectives and

commitment to accepted laboratory practices.

Implementation of the QAl\tIP IS the

responsibility of all Quanterra® associates.

Management at every level has the

responsibility and authority to lead the

development and implementation of a



structured management system that supports

the quality programs. Management must

ensure that the principles and practices of the

quality program are followed and

implemented at all levels.

1.3 Organizational Structure and
Relationships

Quanterral!!) is incorporated in the state of

Delaware with corporate headquarters located

in Englewood, Colorado. The organizational

structure for Quanterral!!) is presented in Figure

1.3-1. Laboratory locations are given in the

List of Appendices in the Table of Contents. A

list of key corporate personnel and an

organizational chart for Quanterral!!) operations

including Corporate Quality Assurance are

given in Appendix A. The organizational

structure for each laboratory is presented in the

Facility-Specific Appendix C. The

responsibilities and authorities of the members

of the organization, as they relate to quality

management, are outlined in Section 1.4.

At some Quanterral!!) laboratories, positions

identified in this section may not exist due to

the laboratory size or other factors. In these

cases, the responsibilities and authorities

described here are assigned to other positions

by the Laboratory Manager or next semor

level of management as appropriate.

Quantcrra QAMP
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Each Quanterral!!) laboratory has day-to-day

independent operational authority that is

overseen by the various corporate functions

(Senior Management, Health and Safety,

Technology, Quality Assurance, Finance and

Human Resources). The laboratory has,

therefore, the operational staff supported by

local management, namely, a QA manager,

safety coordinator, technical manager, human

resources, controller, reporting personnel and

administrative support. This team is directed

by the laboratory manager to meet daily

workload commitments with a degree of

autonomy. The team participates in the

planning and execution of projects as defined

in Section 7.0. These support functions have a

level of responsibility to the Corporate level

staff and management. Quality Assurance is

an example of a function which is independent

from the laboratory's day-to-day operations.

Even though a key member on the laboratory

team, the QAty! has direct access to the

Corporate Director of Quality Assurance

(DQA) on all quality issues and their proper

reporting. All QA candidate selection, hiring

and disciplinary actions are approved by the

Corporate DQA. This approach ensures

independence of judgement and integrity

without the influence of financial and

scheduling pressures.

•.~
.' -'.
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FIGURE 1.3-1
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1.4.3 Vice President of Operations
Services

Reports directly to the Chief Operating

Offic~ .'.

Approves the Quanterra" QAMP and ' ..

Quality Policy Documents

1.4 Quality Organization

The achievement of quality in all activities that

pertain to their organizational/technical

function is the responsibility of each

Quanterra~ associate. Quality-related

responsibilities within the organization provide

for the implementation of the QANfP and for

completion of quality control CQC) activities.

The following sections describe these activities

for key Quanterra~ positions. The quality

related responsibilities may be reassigned by

assigning the activities among different

individuals or enhanced by adding activities,

but they must not be eliminated. If an

operation does not have the titled position

outlined below, the responsibilities under that

position go to next upward position. The

accountability is retained by the person

delegating the activity or by the person

assigned the activity by the next senior level of

management.

1.4.1 President and Chief Executive
Officer (CEO)

• Reports directly to the Board of Directors

Responsible for overall corporate policy
and strategy for quality

• Responsible for maintaining effective
quality management

Quant=a QAMP
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1.4.2 Chief Operating Officer

• Reports directly to the President and CEO

• Approves the Quanterra~ QA1\1P

• Responsible for implementation of an
effective QMS

• Implements improvements In operations
and quality programs

• Provides feedback regarding customer
satisfaction.

Recommends improvements in operations
and quality programs

Oversees evaluation of new technology
and required quality control

1.4.4 Corporate Director of Quality
Assurance

• Reports directly to the Vice President of
Operations Services and Chief Operating
Officer on all quality issues

• Reviews and approves changes In

laboratory quality assurance CQA) staff

•

• Provides the resources to implement the
Quanterra~ QANfP. •...,.
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• Maintains a strong line of communication
to and provides guidance to the QA
Managers

• Approves the Quanterra<!l QAl\1P, the
Facility Appendices to the QAl\1P, Quality
Policy Documents, and Corporate Standard
Operating Procedures (SOP)

1.4.5 Assistant Quality Assurance
(QA) Director

• Reports directly to the Corporate Director
of Quality Assurance

• Serves as a back-up to the Corporate
Director of Quality Assurance in their
absence

Serves as a technical consultant and

Supervises and provides guidance to
corporate QA staff

Suspends processmg when significant
quality requirements are not met

Responsible for assessing, maintaining, and
improving the Quanterra<!l QAJ.\1P
implementation

Approves the Facility-Specific Appendix
to the Quanterra<!l QAJ.\tIP

1.4.6 Quality Assurance (QA)
Manager

Reports directly to the Laboratory Manager
and indirectly for all QA matters to the
Corporate Director of Quality Assurance

• Completes special projects related to
corporate QA issues

• Approves operation-specific SOPs

ISSUes to ensure
m quality and

compliance at all

resource on quality
uniform excellence
regulatory analytical
Quanterra'!) operations

•

•

•

•

Oversees independent systems and
performance audits of Quanterra<!l
laboratories to identify areas where
improvement is needed to comply with the
QANIP

• Responsible for reporting all matters of
quality assurance to the President and
senior management.

Issues Corporate Quality •Assurance
Directives as required to clarify policy

Duties completed by Assistant QA
Director in absence of the Director

• Responsible for assessing and maintaining
the QAi\tIP implementation within the
facility operations

• Responsible for ensuring and improving
quality within facility operations

Recommends resolutions for ongoing or
recurrent nonconformances within the
laboratory

Supervises and provides guidance and
training to laboratory QA staff

Responsible for issuing "stop work orders"
in analytical areas when significant quality
requirements are not met



• Assists in maintaining regulatory
analytical compliance

• Serves as the in-house client representative
on all project inquiries involving data
quality issues

• Monitors data quality measures Via
statistical methods to verify that the
laboratory routinely meets stated quality
goals

• Performs QA assessments

• Issues QA directives, policy or local QA
SOPs to meet the Corporate requirements
or to clarify such requirements for their
facility.
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• Responsible for approving reference data
and changes on LIM:S.

1.4.7 Regional General Manager

• Reports directly to the Chief Operating
Officer

• Responsible for implementing and
adherence to the Quanterral!l QAJ.\1P in
their operating units and approves the
QAJ.vfP Facility-Specific Appendices for
those units.

Assigns specific responsibilities within
operational units' to resolve quality-related
problems within their region

•

Tracks and closes external and internal
findings of QA audits

Reviews and approves corrective action
plans for nonconformances, trends
nonconformances to detect systematic
problems, and initiates additional
corrective actions as needed.

Assists in the preparation of and approves
Quality Assurance Project Plans (QAPPs)

• Maintains a dialogue with the Chief
Operating Officer, regional QA1Vrs and the .-.,
Corporate Director of Quality Assurance

Assesses the effectiveness of the
Quanterral!l QMS within their region,

1.4.8 Laboratory Manager

Reports directly to the Regional General
Manager

Serves as a QA officer for significant
projects.

Coordinates laboratory certification and
accreditation programs

•

Maintains controlled quality documents

Prepares a monthly quality report to
management

Responsible for implementing and
adherence to the Quanterral!l QAAfP and all
corporate policies and procedures within
the laboratory

Approves the Facility-Specific Appendix
to the Quanterra!) QAlv!:P and Facility
Specific SOPs

Annually assesses the effectiveness of the
QAMP within the operation •



•

•

Maintains adequate staffIng documented
on organization charts

• Responsible for implementing
internal/external audit fmdings corrective
actions

1.4.9 Operations Manager

• Reports directly to the Laboratory Manager

In Operations where this positions does not
exist, these responsibilities lie with Group
(Area) Leader or Team Leader.

Supervises daily activities of the
Operational Groups

• Schedules analytical operations

• Supervises QC activities performed as a
part of routine analytical operations

•

•

•
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Responsible for coordinating development
of SOPs

Performs technical training ill area(s) of
expertise

Overall, responsible for a defined technical
area(s) of the laboratory. In a small
laboratory, these responsibilities may be
shared with another position. Other
laboratories may have one or more
technical managers

Interfaces with management on technical
needs and solving day-to-day technical
issues

Determines qualification required for
technical positions and evaluates job
candidates against those requirements

Investigates technical issues related to
projects as directed by QA

Supervises maintenance of instruments and
scheduling of repairs

Implements data review procedures

Supervises the preparation
maintenance of laboratory records

and

Evaluates new methods, technical
proposals, and statements of work.

Certifies the qualification of laboratory

personnel.

1.4.10 Laboratory Technical Manager

• Reports directly to Laboratory Manager

Works with the Systems Manager and
Grouprream Leaders to assure the
requirements of projects are met in a
timely manner

•
Responsible for
requirements .

meeting quality

1.4.11 Systems Manager

Reports directly to the Laboratory Manager

Supervises daily activities of the Proj ect
Management, and/or Sample Control,
and/or Administrative, and/or Report
Production Groups

In some laboratories the CSM may have all
or some of the responsibilities of the
Systems Manager.



1.4.12 Customer Service Managers
(CSMs)

Reports directly to the Laboratory Manager

• Works with the Operations Manager and/or
GrouplTeam Leaders to ensure the
requirements of projects are met in a
timely manner

Responsible for
requirements .

meeting quality
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• Reviews project data packages for
completeness and compliance to client
needs

• Keeps the laboratory and client infoImed
of project status

Together with the QA Manager, approves
customer requested variances to methods
and to standard laboratory protocols

Monitors, reviews, and evaluates the
progress and performance of projects

••

Defines customer requirements through
project definition

Assesses and assures customer satisfaction

• Provides feedback to management on
changing customer needs

Brings together resources necessary to

ensure customer satisfaction.

• Reports client inquiries involving data
quality issues or data acceptability to the .
facility QA Manager and to the operations
staff

Conducts project reviews to assess the •..
laboratory's . performance ill meeting
customer requirements

Prepares reissue requests for project data

Supervises daily activities of analyses
within the group

Supervises QC activities performed as a •._~.

part of routine analytical operations .

1.4.14 Group (Area) Leader or Team
Leader

• Reports directly to either the Systems
Manager, or Operations Manager or
Laboratory Manager depending on specific
laboratory organization.

1.4.13 Project Manager

Monitors analytical and QA project
requirements for a specified project

Acts as a liaison benveen the client and the
laboratory staff

Prepares Quality Assurance Summary
(QAS) or equivalent summary form and
communicates project-specific requirements
to all parties involved

• Assists the laboratory staff with
interpretation of work plans, contracts, and
QAPP requirements

Responsible for
requirements.

meeting quality
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Oversees or performs review and approval
of all analytical data

Evaluates instrument performance and
supervises the calibration, preventive
maintenance, and scheduling of repairs

• Implements data review procedures

• Supervises the preparation
maintenance of laboratory records

with
to the

qualitymeetingResponsible for
requirements.

Ensures implementation of proper sample
receipt procedures, including maintenance
of chain-of-custody

Assists Environmental Health and Safety
staff with sample disposal

• Reports anomalies associated
condition-upon-receipt of samples
Project Manager

• Logs samples into the LllvfS

• Ensures that all samples are stored· in the
proper environment

and

quality

to .the

meeting

Reports nonconformances
appropriate managers

• Responsible for
requirements.

1.4.17 Report Production Staff

Accurately generates and compiles
analytical reports and associated
deliverables for delivery to the client

1.5 General Responsibilities

It is the responsibility of each Quanterra\!!)

associate to perform their job-related duties in

compliance with all Quanterra'!!l corporate and

operation-specific SOPs and policies

applicable to their position.

1.4.15 Analyst

• Performs analytical methods and data
recording in accordance with documented
procedures

Performs and documents calibration and
preventive maintenance

Performs data processing and data review
procedures

• Reports nonconformances to the
SupervisorlNlanager and QA Manager

Ensures sample and data integrity by
adhering to internal chain-of-custody
procedures

Responsible for
requirements .

meeting quality

1.4.16 Sample Custodian•
• Responsible for

requirements.
meeting quality

1.6 Waste, Fraud, and Abuse

Quanterra<!l, through its ethics policy

(Corporate Policy Number LEG-OO 1) and



ethics training, and the Quanterra<!l

Compliance Program (Corporate Policy

Number LEG-009) requires and encourages all

associates to report any activity that may be

considered wasteful or fraudulent Any

incidents reported are subject to a complete

investigation per Quanterra<!l Corporate Policy

Number LEG-005, "Internal Investigation".

Associates involved in such activities are

subject to immediate dismissal.

Substance abuse is unacceptable behavior for

Quanterra<!l associates and abuses are subject to

Human Resources disciplinary policies. Prior

to hiring, all Quanterra<!J associates undergo

drug screening and are subject to random

screening on an annual basis. The Quanterra<!l

procedures on substance abuse meet the

federal contracting guidelines.
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2.0 Quality System and Description

•

•

Quanterra$ has defined Quality as meeting the

requirements of our clients, both internal and

external. The QMS provides the structure to

achieve the total quality management goals

necessary to obtain world class standards of

performance and quality in all areas.

2.1 Quality Management System

The purpose of the QMS is to ensure the

quality of products and services. The QMS is

a structured management system of principles,

objectives, policies, responsibilities, and

implementation plans at the organizational and

project-specific levels. At the organizational

level, the QMS provides the framework within

which project-specific planning,

implementation, and performance assessment

may occur. The QA1\1P documents the QMS

and describes both the organizational and

project-specific principles, goals, controls, and

tools of the QMS. The QMS is described in

detail in this QA1\t1J>, Quality Policy

Documents, and SOPs.

The QMS steering committee is comprised of

the Quanterra!) President and CEO and his

staff. This committee establishes the

Quanterra!l Vision and its strategic plan and

provides leadership and support for the

achievement of all quality goals and

objectives. It is the responsibility of all

Quanterra!l directors and managers to

implement the QMS elements by setting goals

and objectives which lead to the achievement

of the Quanterra$ Vision.

2.2 Quality Assurance

Quality Assurance (QA) is defmed as a system

of activities which ensures a process; product,

or service that meets the needs and

expectations of the customer. QA IS an

integral part of Quanterra$ 's QMS.

The organizational and project-specific

systems of the Quanterra<!l QMS, discussed in

Section 2.1, are used to define QA goals.

Controls at the organizational level regulate

activities that support common or standardized

functions such as associate qualifications and

training, document control, and material

procurement. Controls at the project level

regulate the definition and implementation of

customer requirements to produce the desired

type and quality of product. Some specific

examples of quality controls are:

• Measuring lab and instrument performance
on a daily basis to ensure that the
measurement systems are in statistical
control

• Demonstrating lab capability through data
quality assessments which document the
overall qualification of the laboratory to
perform environmental analyses



• Utilizing SOPs to ensure uniformity and
compliance in the measurement process

• Providing controlled flexibility in routine
methodology to meet project-specific
sample and data requirements

• Monitoring operational performance of the
laboratory on a routine basis and providing
corrective action ifneeded

• Recognizing and promptly correcting any
factors which adversely affect quality

• Maintaining complete records of sample
receipt, laboratory analysis, data evaluation
and reporting, and sample disposal.

•
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EPA Requirements for Quality Assurance
Project Plans, EPA QAIR-5 Final, August
1997

Specifications ·and Guidelines for Quality
Systems for Environmental Data
Collection and Environmental Technology
Programs, American Society for Quality
Control, Energy and Environmental
Quality Division, Environmental Issues
Group, AJ.~SI/ASQC E4-1994 (Formerly
EQA-l), January 1994

Quality Assurance Program Requirements
for Nuclear Facilities, The American
Society of Mechanical Engineers, ASJ\.t1E
NQA-I-1989 edition

• '~.

2.3 Quality Documents

The QMS is defmed by a series of documents

which are described in Sections 2.3.1 through

2.3.5. The review and control of these

documents are described in Section 5.0.

Quality Assurance, Office of Nuclear
Energy & Office of Environment, Safety,
and Health, United· States Department of
Energy, DOE ORDER 5700.6C, August
1991

• Title 10 Code of Federal Regulations, Part
830.120 Quality Assurance Requirements

•••

,.

Following is a list of documents used to

develop Quanterra~ls QAJ.Y1P. The

requirements of several of these documents are

cross-referenced with the content of the

QAtY1P in Table 2.3-1. A cross-reference of

the QAJ.\tIP and Quanterral!!> documents to

NELAC Quality Systems Standards IS

presented in Table 2.3-2.

•

Implementation Guide for Use with
Independent and Management Assessment
Requirements of 10CFR, Part 830.120 and
DOE 5700.67, DOE G414.1-1, August,
1996

Implementation Guide for Use with
10CFR, Part 830.120, Quality Assurance,
6830 - Rev. 0, April 15, 1994

Draft Interim Final EPA Requirements for
Quality. ManaQement Plans, U. S.
Environmental Protection Agency, EPA
QAIR-2, August 1994

• Performance Criteria for Radiobioassav,
ANSI N 13.30, September 1989

Measurement Quality Assurance for
Radioassay Laboratories, AJ.~SI N 42.2, •....
Revised May 21, 1992, Revision lOA



• Interim Standard National Environmental
Laboratory Accreditation Conference Draft
Standards January 12, 1998 and Standards
dated July 2, 1998

• Quality Management and Quality System
Elements for Laboratories - Guidelines ,
American National Standard., American
Society for Quality Contro~ ANSIIASQC
Q2-1991

2.3.1 Quality Assurance
Management Plan

This Quanterra~ Quality Assurance

Management Plan (QAMP), along with

Quality Policy Documents and SOPs, provides

the criteria and specifications for the

generation of environmental analytical data.

The QAl\IfP provides QC criteria for standard

procedures and facility-specific

instrumentation as well as method detection

limit eNIDL) information.
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2.3.3 Standard Operating
Procedures

Standard Operating Procedures (SOPs)

describe step-by-step instructions for

performing a method or activity. In addition,

there are SOPs which relate to other support

services performed in the company. In general,

SOPs will be corporate or operation specific.

Corporate SOPs specify procedures that are

standard across Quanterra~. Operation-specific

SOPs detail procedures that pertain to a

specific facility operation only. SOPs specify

procedures, methods, corrective action

requirements, documentation, review, and

verification requirements. SOPforrnat and

document control are described in Quanterra'l')

Policy Number QA-OO 1, "Standard Oper(lting

Procedures." SOPs that are performed by ~ach
Quanterra~ operating unit are listed in Section

30f the Facility Appendix to this QAivlP.

SOPs are living documents and may supersede

some requirements in this document until the

QAM:P update every two years.

International Standard ISOIIEC Guide 25
1990

•

•

•

2.3.2 Quality Policy Documents

Quality Policy Documents provide further

detail to the QAJ.vlP. They describe the

requirements for a specific program on a

corporate-wide level. Quality Policy

Documents use the concepts and requirements

contained in the QAMP and provide sufficient

detail so that corporate or facility-specific

SOPs can be developed.

2.3.4 Quality Assurance Project or
Program Plans (QAPPs)

Regulations and. contracts may contain QA

requirements which are different from

Quanterra® 's QAMP. To address unique or

project requirements, Quality Assurance

Project Plans (QAPP) may be prepared and

implemented. The requirements documented

in a QAPP take precedence over the

Quanterra~ QAMP for that project.



New or modified testing methods

Unique QC logic

Special requirements for equipment use
and maintenance

e··

Quality Assurance Summaries (QAS) or

equivalent are used to distill client-specific

requirements typically documented in project

QA plans onto a concise format. The

summary describes for each project the

required quality control samples, batching

schemes, flagging conventions, deliverables,

or other special client requests that may differ

from routine laboratory operations. The QAS

or equivalent is disseminated to laboratory

operations by the Project Manager to

document client-specific requirements. The

QAS may be used alone or in conjunction with

the project-specific QA plans.
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2.3.5 Other Documents

Other documents which can affect the quality

program may include the Chemical Hygiene

Plan (CHP), the Quanterra'!J Compliance

Program , memos, guidance documents, work

instructions, and periodic management

assessment reports. These documents may

further define or guide the implementation of

quality standards at Quanterra'!J but shall not

conflict with the QAt"YfP or diminish the

effectiveness of the QMS.

to safetySpecial handling due
cons iderations

Similarly, some regulatory programs such as

Florida Department of Environmental

Protection (FDEP) and Florida Department of

Health (FDR) require QA Plans specific to

their program.. The FDEP and FDH require

that each laboratory certified in the state

submit and maintain a Comprehensive QA

Plan. Many state certifying agencies have

reciprocal certification agreements with

Florida. In these situations, the QA Plan

submitted for regulatory programs takes

precedence over the Quanterra'!J QAt\1P.

If requested and approved by the client,

project-specific requirements may be less

stringent than the Quanterra'!J quality program..

Typical specifications contained in a QAPP or

documentation include:

• Project-specific detection and reporting
limits
Project-specific accuracy and- preCISion
limits or the statistical treatment of data

Additional or unique documentation or
records management requirements.

•2.3.4.1 Quality Assurance Summary
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3.0 Associate Qualification and Training

All activities performed by Quanterra1!) shall be

accomplished by qualified associates. The

following defInitions are relevant to the

discussion of associate qualification and

training presented in this section:

QualifIcation - The characteristics or
abilities gained through education,
training, or experience that enable an
individual to perform a required task.

satisfactory level. An associate's performance

shall be compared with the requirements of

his/her job description at least annually, in

conjunction with the associate's annual

performance review. Due to their length and

detailed nature, job descriptions for all

employees are provided in a separate Human

Resource (HR.) Manual available at each

laboratory.

Employee orientation and traInIng must be

performed in compliance with Quanterra~

Corporate SOP Number CORP-QA-OO 13,

"Employee Orientation and Training".

3.1 Associate Qualifications

Each operating unit shall have job descriptions

for all positions. These job descriptions must

specify the minimum qualifIcations for

education and experience, knowledge, and

skills which are necessary to perform at a

•

.•'

• Orientation - The act or process of
acquainting individuals with an existing
situation, environment, or condition.

Training - In-~epth instruction to develop
proficiency in the application of
requirements, methods, and procedures.
Instruction may be internal or external
classroom sessions, courses, or on-the-job
training.

Quanterra® expects the necessary knowledge,

experience, and skills to be demonstrated by

formal academic training. Qualifications of

professional associates shall be documented by

resumes which include academic credentials,

emp loyment history, expenence, and

professional registrations. A copy of the

resume will be placed in the associate's

training file or may be maintained in electronic

format.

3.2 Orientation and Technical
Training of Laboratory Staff

Associates receive internal, external, formal,

and informal training. Training is performed

to maintain and develop proficiency, and to

promote improvement. Training is performed

by individuals knowledgeable in the subject

matter.



• Proper data recording practices

• Key elements of Quanterra!l Quality
Control Program Policy (No. QA-003).

• Identification and documentation of
nonconformance and corrective action
procedures
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Quanterral!!> policies on ensuring data
integrity, meeting client requirements, and
ethics

•

The QA orientation or on-going training shall

be documented using a written exam, a

checklist, or a preprinted fonn. This

documentation is required to demonstrate an

understanding of the Quality orientation and to

detennine if any areas covered require further

training.

Quanterral!!> associates are qualified based on

the experience and training documented in the

individual's training file, and are assigned

duties within their experience and training.

Each new associate shall receive orientation

and training in quality and health and safety.

Each new associate shall be supervised in their

assigned duties by their supervisor or designee.

The authorization to perfoIID independently

shall be documented in the training files and

must be approved by the Technical Manager

or designee. In addition, training for

associates may include professional,

managerial, communication, and interpersonal

skills as appropriate. On-going or periodic

assessments will be performed to determine

training needs and effectiveness of instruction.

3.2.1 Quality Orientation

Each newly hired Quanterral!!> associate

receives a Quality orientation. The QA

Mana2:er or designee shall conduct this

orientation within two weeks of the associate's

report-to-work date. This orientation will be

documented in the associate's training file. The

QA Manager shall review the following topics

(at a minimum) with the new associate as they

apply to individual's assigned responsibilities:

3.2.2 Quality Training

Continued training in the mission and goals of

the QA1v[P shall be provided at least once per

year. Formal training sessions are conducted

and documented by the QA Manager or

designee. The training program shall address

relevant regulatory requirements, basic QC

practices, responsibilities of the technical and

QA staff, and the repoI1lng of

nonconformances.

• Quanterral!!>

documents
QA1v[P

Quality Policy and applicable
including the Quanterral!!>

In addition, each Quanterra;!!) associate shall

become familiar with the operating unit's

quality programs by reading the relevant



•

sections of the Quanterra'!l QAMP, policies,

and SOPs pertinent to his/her position.

3.2.3 Health and Safety Orientation
and Training

Each newly hired Quanterra'!l associate,

contract worker, or working visitor is required

to go through health and safety orientation and

training as per the laboratory Chemical

Hygiene Plan (CHP). The orientation must be

performed as soon as possible after the

associate's report-to-work date and before

chemicals are handled. Quanterra'!l associates

and contract workers shall be given

comprehensive health and safety training

within ninety days of the start-to-work date.

Documentation is maintained in the associate's

training ftle. A detailed description of this

training is also provided in the CHP.

3.2.4 QA Manager Training

All QA Managers shall receive training so that

they are proficient in the requirements of the

Quanterra~ QAl\lIP. Continued proficiency of

QA Managers shall be maintained through

active participation in QA audits and the

preparation and review of QA documents.

3.3 Training Files

Each active Quanterra!) associate has an

individual training ftle maintained by the QA

Manager or designee. The types of training
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documents included· in the training file are as

follows:

• Associate's resume (if not maintained
electronically)

• Quality assurance and quality control

• Health and Safety

Technical proficiency

Professional Development .

Regulatory/Compliance.

Information is ftled In the training fIle as

training is received. Not all associates will

have training records for all areas depending

upon their job function or tenure with the

company.

3.3.1 Associate Resumes

A copy of the associate's current resume will

be placed in the associate's training file or

maintained III electronic format.

Qualifications of associates, as documented on

resumes, include academic credentials,

employment history, expenence, and

professional members.hips and registrations.

3.3.2 Individual Training Records for
the Areas of Quality, Health
and Safety, and Technical
Proficiency Monitoring

Training of each associate shall be

summarized and documented on training



forms or in a data base. These include

documentation of participation in training,

one-on-one training, on-the~ob training initial

and ongoing profici~ncy, or participation in

classes and other presentations, and any other

formal training sessions, either internal or

external. Examples of some of the forms used

to document this training are provided in the

Corporate SOP, "Employee Orientation and

Training", SOP Number CORP-QA-0013.

Initial or ongoing technical proficiency

training records shall include documentation

of the ability to perform sample preparation or

analysis using internally prepared laboratory

control samples and/or externally available

blind standard reference materials per the most

current version of the method or SOP. For

further details on initial or ongoing technical

training refer to "Employee Orientation and

Training", SOP Number CORP-QA-0013. In

addition, if any tests are given as part of the

training in each of these areas, the results are

filed in the individual's training file.

Technical proficiency of analysts must be

approved by the Technical Manager or

designee.

3.3.3 Training Records for
Professional Development

This category includes documentation of all

courses taken relating to an individual's

professional development. Examples of

courses include Conflict Resolution,

Management/Supervision, Time Management,
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Conducting Effective . Meetings, and

Interviewing Skills.

3.3.4 Training Records for
Regulatory/Compliance
Information

This category provides for documentation of

training on topics required by law (with the

exception of safety documented previously).

Examples of this category are Sexual

Harassment, Drug-Free Workplace, and

Quanterra~ ethics.

•',

,.
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4.0 Procurement of Items and Services
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•

•

This section defines the Quanterra~ requirements

for the procurement of items and services.

Controlling the quality of items and services

procured by Quanterra~ will help us meet the

needs of our customers. The Quanterra~

procurement program requires:

• Assurance that purchased items and services
meet Quanterra~-established requirements
and perform as expected

• Definitions and descriptions of the
documentation levels required for the
applicable technical and administrative
requirements

• Evaluation and qualification of vendors.

4.1 Selection of Vendors

Prospective vendors are selected based upon

criteria appropriate to the materials or services

provided, For national vendors and contracts, the

vendor is selected by the Corporate Director of

Contracts through either a cornpet:J.t:J.ve

proposal/bid process, strategic business alliance

or negotiated vendor partnership. Potential

vendors are required to complete a vendor

acceptance application and are evaluated on the

following criteria as appropriate:

• The vendors history of providing identical or
similar products that perform satisfactorily in
actual use

• The vendor's service record and ability to
provide a complete· product line and
commensurate service

• The vendor's ability to administer inventory
at Quanterra~ facilities through a fully
developed inventory management system that
will ensure correct stocking levels as well as
shelf-life tracking

• Software systems that will integrate with
Quanterra~ systems

• Objective evaluation of the vendors current
quality records supported by documentation

• Ability of the vendor to provide service
agreements for. instruments that meet
Quanterra$ specifications

• Evaluation of the vendor's business strategy
and the ability of that strategy to complement
Quanterra~'s quality program

• Results of audits by Quanterra~ of the
vendors technical and quality capability.

A Quanterra~ quality representative shall

detenrune the appropriate level of evaluation

criteria for the item or service being purchased.

Vendors that provide test and measunng

equipment, solvents, standards, instrurnent

related service contracts, or subcontracted

laboratory services shall be subject to more

rigorous controls than vendors that provide off

the-shelf items. For the procurement of testing

and measuring equipment it is recognized that the



4.2.1 Role of Corporate Director of
Contracts

The Corporate Director of Contracts supports the
laboratory by:

When ordering QRIs, a system shall be put in

place to verify the quality of the item received.

Each laboratory shall asSIgn individuals

responsible for material procurement and

control. Duties include:
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to an approved model, lot number or chemi~.r:
grade is sufficient. If items which may affect

laboratory quality are requested from non

preapproved vendors, quality approval must be

obtained prior to placing the order.

•.....
Verifying upon receipt that materials m"
requirements (see section 4.2.3) and that,
applicable, material certificates are
provided and maintained

Specifying, m purchase orders or
requisitions, suitable grades of materials
(grade shall be defined by the responsible
manager and detailed in SOPs)

Identifying and storing materials

Verifying that material storage is properly
maintained, and removing materials from
use when shelf life has expired.

•

•

•

•

environment in which the measurement system is

placed may have a bearing on its performance.

Therefore, in lieu of other supplier qualification

activities, the quality representative shall ensure

that an acceptance testing plan is in place to

ensure that the measurement system is ab Ie to

meet specifications in the intended operating

environment

4.2 Procurement of Quality-Related
Items

The quality of instruments, equipment,

standards, reagents, solvents, other chemicals,

gases, water, and laboratory containers used in

analyses must be known so that their effect

upon analytical results can be defined.

Quality-related items (QRIs) are items that are

used in the operational unit that must meet a

minimum quality requirement. All QRIs

purchased by Quanterra® operating units shall

be evaluated to ensure that they meet the

requirements and specifications established by

Quanterra®. These requirements and

specifications include, but are not limited to,

client contracts, project-specific QA

requirements, data quality objectives (DQOs)

and analytical method requirements, and

defined technical specifications.

Quality specifications shall be included or

referenced in the purchasing documents for the

procurement of the applicable items. Reference

•

•

Maintaining, Issumg,
contracts

Identifying potential
subcontractors

and negotiating

vendors and

e:'-'..



•

•

• Identifying vendors for unique or scarce
materials

• Preparing and communicating corporate
policies regarding purchasing and
procurement

• Developing and implementing with QA a
review of the purchasing program as it
pertains to procurement of QRIs.

In order to enhance the quality and consistency

of the product within the laboratory network,

the Director of Contracts shall pursue national

contracts for laboratory supplies, standards,

and instruments of known quality and proven

reliability.

4.2.2 Role of Quanterra@ Purchasing

Quanterrai!!l Purchasing supports the laboratory

by:

• Identifying vendors for unique or scarce
materials

• Maintaining a system to facilitate purchases
made by each facility

• Maintaining lists of available items through
catalogs or contract agreements with
approved vendors

• Preparing and communicating corporate
policies regarding purchasing and
procurement.

4.2.3 Procurement Procedures
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The specifications for standards, chemical

reagents, solvents, gases, water, and other

QRIs shall be documented in SOPs. In

addition, each laboratory must have SOPs that

cover the following:

• Checking purity of standards, reagents,
reagent grade water, and other chemicals as
appropriate versus intended use

• Preparation, storage and expiration of
standards, reagents, and other chemicals as
appropriate

• Requirements for lab containers (e.g.,
volumetric glassware).

Corporate SOPs will be developed for these

processes where appropriate. Operation

specific SOPs shall be in place if a corporate

SOP does not exist.

Corrective actions for failure of an item to

meet required specifications are as follows:

• Review current supplies and eliminate from
use; this must include communication to
the Quanterra!l laboratory network and
corporate purchasing to avoid additional
problems in other facilities

• Return to vendor

• Evaluate a new lot or alternate supplier

• Evaluate the impact on product or process.



The Corporate Director of Purchasing or the

Corporate Director of Quality Assurance shall

be notified promptly of any quality problems

with national vendors.

4.2.4 Evaluation of QRls

Most QRls will be evaluated as a function of

the standard analytical process. This involves

the analysis of method blanks, as well as other

QC samples as described in Section 8.0. For

some QRls, small variability in the item may

significantly affect analytical results. For these

QRls the analysis and evaluation must take

place prior to using the item. The Corporate

SOP CORP-QA-0001; "Quality Testing of

Solvents, Acids, and Reagents (QRl

Program)"; documents the testing procedures

and acceptance criteria. A list of QRls that

require testing prior to use is listed tn Table

4.2-1. If any QRl is determined during routine

use to be the source of quality problems, or has

demonstrated variability that affects analytical

results, the QRl may be added to the list in

Table 4.2-1. Facility QA Managers must

forward such requests to the Corporate

Director of Quality Assurance, the Director of

Purchasing, and Corporate Technology.

For items that are used regularly by Quanterra'l!)

facilities where no unique requirements or

specifications are required, the items may be

purchased off-the-shelf. These items are
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ordered from the supplier on the basiS.

specifications set forth in the supplier's

published product description. Off-the-shelf

items include general laboratory supplies such

as glassware, filter paper, pipettes, and

chromatography columns. These items are

evaluated as a function of the standard

analytical process. An off-the-shelf item can be

added to the list in Table 4-2.1 when it is

determined that evaluation prior to use is

required. Requests to add items to this list are

made to the facility QA Manager.

Evaluation of instruments purchased shall be

conducted according to the acceptance testing

plan as established in the procurement

~ocuments. Ac.ce~t~ce criteria may incla~::
lllStrument relIabilIty, sensitivity, stabilip

accuracy, and ability to interface with existing

computer systems and networks.

4.2.5 Special Requirements for
Standard Reference Materials

For all standard reference materials (SRiv!s),

Quanterra'!l will use materials of known quality

for the intended use. \Vhere available, SRtvIs

will be traceabl.e to the National Institute of

Standards Technology (NlST), the American

Association for Laboratory Accreditation

(A2LA), or to an equivalent source. If the

traceability is not commercially accessible, the

best available standard for the material or

•
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isotope shall be used. Certificates for Certified

Standard Reference Materials (CSRMs) shall

be procured from the supplier. Documentation

received with each standard shall include the

following information as appropriate:

• Traceability to an approved source (where
available) or other certificate of analysis

• Mass and volume of standards

• Percent of impurities

Receipt, storage, evaluation, use, control, and

disposal of all standards as well as

.documentation of these activities are described .

ill operation-specific SOPs. Additional

discussion of standards can be found in section

• Radionuclide identification with activity
and error

8.5.4.

• Unique identifying number

• Formula weight

• Density

• • Half-life of radionuclide(s)

Reference Material Certificate

Certification Report that will include
pertinent information such as:

• Actual weights and measurements
determined by gravimetric or
volumetric measurement

4.3 Procurement of Subcontract
Laboratory Services

A subcontract laboratory is defined, for the

purposes of this QAlVfP, as a laboratory external

to the Quanterra@ laboratory network. However,

for certain federal programs, a branch location of

the Quanterra'!l laboratory network may also be

defmed as a subcontractor and require client and

agency approval prior to use on a project. If

required, Quanterra@ will meet those

requirements. A subcontracted laboratory will be

used only in the event that any of the Quanterrae

laboratories do not have the capability or capacity

to perform the requested testing, or as directed by

the customer. A subcontracted laboratory shall

be used only after approval is obtained from the

client and the quality of the laboratory is

determined to be acceptable according to

Quanterra.:l Corporate SOP Number CORP-QA

0012, "Selection and Evaluation of Subcontractor

Laboratories". Once these conditions are met., the

subcontract laboratory will be added. to an

and

Lot number

Methods of measurement
associated uncertainty

Preparation date

Expiration date

Starting material characteristics
including purity and traceability

•

•

•

•

•

•

•

•



approved subcontractor list maintained ill a

database.

Subcontracted laboratories may be removed from

approved status on the basis of a failure to

perform adequately, as a result of audit findings,

nationally recognized or other performance

evaluation sample results, or at the request of the

Corporate Director of Quality Assurance. The

QA staff are responsible for evaluating,

approving, and recommending subcontractors.

The Project Manager of the primary laboratory is

responsible for identifying and lnluatmg

prequalification of the subcontract laboratory and

mana::,oing the subcontractor throughout project

implementation.

4.4 Vendor Partnerships

Quanterra<!!J may enter into partnership agreements

with vendors under the auspices of the

technology organization. The purpose of these

vendor partnerships is to standardize instruments,

data handling systems, and other products or

services which enable or enhance our ability to

meet or exceed the requirements of our clients.

Vendor partnership agreements must meet the

requirements in Section 4.1.
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5.0 Documentation and Record Keeping System

5.3 Document Control and
Distribution

Document control is necessary to ensure that:

the system produces unequivocal, accurate

records which document all laboratory

activities

associates have access to current policies

and procedures located in or near the area in

which work is performed at all times

only current, authorized versions of policies

and procedures are used

obsolete documents are archived in a

manner that allows easy retrieval

the history of use for particular versions of

documents can be reconstructed.

documents must be revised when the activity,

policy, or procedure they describe changes in a

significant manner. All changes shall be

subject to the same review and approval

process. Amendments included in documents

shall be clearly marked.

Quality documents that are placed under a

controlled distribution include, but are not

limited to this QAlvlP, Quality Policy

Documents, and SOPs. Format and control of

SOPs are described in Quanterra"~ Policy

Number QA-OO 1, "Standard Operating

Procedures." •QAPPs are also placed under a

Records are documents that provide objective

evidence of the performance of an item or

Records are further discussed inprocess.

Sections 5.5 through 5.7.

5.1 Quality Documents and Records

Quality documents are those which defme the

objectives, policies, and procedures that ensure

the quality of items and services provided by

Quanterra<!!). A system has been designed to

revise, distribute, and control quality

documents. Quanterra<!!) quality documents are

listed in Table 5.1-1 along with their approval

requirements.

5,2 Document Review and Revision

Quality documents have multiple levels of

review and approval appropriate for the

document. These reviews are demonstrated by

the signature of the reviewer on the document.

Quality documents are required to be

periodically reviewed and, if necessary, revised.

The frequency of this review is dependent upon

the type of document and regulatory and client

requirements. Table 5.2-1 lists the Quanterra<!!)

quality documents along with their required

frequency of review and the individuals

responsible for performing those reviews. In

addition to periodic review and revision, quality

•



controlled distribution when that document is

entirely generated by Quanterra~. These

documents shall clearly indicate the effective

date of the document and the revision number.

Quality documents are controlled by initially

distributing them to the associates who need to

be aware of or follow the contained information

or procedures. All subsequent revisions or

updates to the document are also distributed to

the associate. The controlled copy distribution

list is maintained with the name of each

associate who received a copy along with their

controlled copy number. Subsequent revisions

or updates to the documents are also controlled

and issued based on the distribution list.

Obsolete versions of documents are removed

from service when new revisions are issued.

Further details of responsibilities and systems

used for document control are described in

facility-specific SOPs. Records of controlled

distribution are maintained by Quanterra~ and

demonstrate that current policies and procedures

have been issued to all appropriate personnel.

Controlled documents are marked "Controlled

Copy" and are numbered according to the

controlled copy distribution list or file. Copies

of documents placed under. controlled

distribution are sometimes released as

uncontrolled with the understanding that no

further updates or revisions of that document

will be issued to that individual document
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holder. Quality documents are considered )

proprietary to Quanterra~ , but may be issued to

outside parties when approved by QA These

are normally issued as uncontrolled copies.

Those copies are marked "Uncontrolled" and

are not assigned a control number.

Uncontrolled copies can also be issued to lab

personnel for review prior to implementation.

Uncontrolled copies of documents cannot be

used to perform work in the laboratory because

no updates or revisions will be provided for

those copies, and they are not retrieved when

new versions are released.

5.4 Effective Dates and Document
History •...

The effective date of any quality document,

except the QA!vfP, is the laboratory

designated implementation date, the date

when controlled copies are distributed and the

document is first put into use at a given

Quanterra® facility. The implementation date is

indicated on the title page of the document. The

QAJ.\tfP implementation date is 60 days after the

revision date. Prior to this date, all required.

reviews of the document are complete; training

is completed for personnel who will be using

the document; and resources needed to perform

the functions described in the document are in

place. The document control systems must

include a master list or file that identifies the

current revision status of quality documents and."f
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records the effective date for each update and

version of the documents so that the history of

use for each at the facility can be demonstrated.

5.5 Records Management

Information for each business function of the

organization is stored appropriately according to

its type of information. The record keeping

system 15 intended to allow historical

reconstruction of all laboratory activities that

produce the resultant analytical data whether

manual or computerized. All records,

certificates, and project reports shall be safely

stored as electronic or hardcopy, held secure,

and in confidence for the client. Details of the

records management program are contained in

the Quanterra<!) Record Retention Policy No.

LEG-004 and supporting documents.

Quanterra<!) IS committed to providing

scientifically sound, legally defensible data of

knOv.TI and documentable quality. Legally

defensible data are referred to as data which will

stand against reasonable adversarial inquiry in

the courts-of-Iaw. Data must be supported by a

QAPP, client agreements, contractual

documents, or the Quanterra~ QAJ.\tfP. Data

must also be documented so that the analytical

process can be reconstructed.

Project files must be organized so that the

project events can be reconstructed if necessary.
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Accountability for the completeness and

accuracy of information must be specified.

Supporting information, including data that

demonstrates a facility's ability to perform

specific analyses, shall be properly maintained.

Records are divided into two distinct types,

Quality and Project Records, which are

discussed in the following sections. Each

laboratory shall have a system in place that

provides for appropriate and adequate

implementation of these records management

requirements.

5.5.1 Quality Records

Quality records demonstrate overall laboratory

operation. Examples of quality records include

the follov.ing:

Instrument logbooks

Equipment monitoring records

Calibration records

Instrument calibration data

Maintenance log books

QC sample data

Standard preparation logbooks

Standard certificates

Standard operating procedures

Internal and external PE sample results

Laboratory licenses and accreditations



Quality reports to management

Internal and external audit reports

Nonconformance memos

Training records.

These records may apply to one or more

projects, but in general they are applicable to

many projects. Quality records must be

properly maintained in the facility fIles.

5.5.2 Project Records

Project records are documents which are

specific to a project or a group of samples

within an on-going project. Examples of

project records are as follows:

Chain-of-custody forms

Raw analytical data

Final data reports with case narrative and
cover letter

QC and calibration results

Project-specific nonconfolTIlance memos

Project correspondence including phone logs

Quotes and Contracts where applicable

Project-specific QAPPs and SOPs.

Project records shall be properly maintained.

5.5.3 Electronic Data
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Where computers or automated equipment are 

used for capturing, processing, recording,

reporting, storage or retrieval of analytical data,

the Quanterra'st!!) record handling system is

designed to ensure that:

The requirements In the EPA Good

Automated Laboratory Practices (GALP),

as expressed in our SOPs are followed

Computer software IS documented and

adequate for use

Procedures are established and implemented

for protecting the integrity of electronic

media data in terms of data entry or capture,•._..

data storage, data transmission, and data .

processing

Computers and automated equipment are

maintained to ensure proper functioning and

the environmental and operating conditions

necessary to maintain the integrity of

calibration and analytical data

Security of data, including the prevention of

unauthorized access and modification of

computer data, is maintained.

Further discussion of control of computer

hardware and software is given in the following

chapter.
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5.6 Storage, Retention and Disposal
ofRecords

When records, as contained in fIles, are

transferred to a records storage area or off-site

storage area, they shall be placed in suitable

containers and an inventory sheet (hard copy or

electronic) prepared by the person submitting

the records. The contents of each container will

be compared to the inventory sheet and labeled.

If there are any discrepancies, the container and

inventory sheet shall be returned to the

supervisor or Group/Team Leader submitting

the records for resolution. In accordance with

NELAC requirements, Quanterra~ will store all

quality records and quality documents, as

defined in this Chapter, for a period of five

years. Other records and documents will be

maintained and disposed of according to

Quanterra~ Policy Number LEG-004, "Record

Retention." All information necessary for the

historical reconstruction of data must be

retained by the lab. Records which are only

stored on electronic media must be supported by

the hardware necessary for their retrieval.

5.7 Data Confidentiality

Quanterra~ considers the data and associated

information for a project to be co~dential and

the property of the client. In order to preserve

client confidentiality, reports and supporting

records are only released to third party persons

or organizations after consultation with the
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client and laboratory management If however

directed by courts-of-Iaw or other competent

authorities, such as regulatory agencies,

Quanterra~ will provide required records and

notify its clients and provide information as to

the identification of the requester and the

records that will be released.

The audit reports supplied by federal, state, and

local regulatory agencies are public information

and can be released without written consent of

those agencies. However, specific project audits

are confidential and must be approved by the

client before releasing them to a third party.

Regardless of confidentiality clauses contained

in contractual documents, no. information or

records are released without first obtaining

written approval from the client.
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6.0 Computer Hardware And Software
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The purpose of defining controls for computer

hardware and software is to protect the integrity

of computer-resident data. SOPs shall be put in

place to ensure that computer-resident data and

programs are accurate, controlled, and secure.

The required SOPs and their scope will be

presented in the Quanterral!J Software Quality

Assurance Plan.

Quanterral!J's commitment to meeting good

automated laboratory practices is presented in

the Quanterral!J Corporate Policy Number

CORP-IT-013, Software Quality Assurance.

6.1 Use ofHardware

Computer hardware used in the generation,

measurement, or assessment of client data shall

be of appropriate design and of adequate

capacity to function according to specifications.

Computer hardware shall be suitably located for

operation, inspection, cleaning, and

maintenance. The computer shall be installed in

accordance with the manufacturers

recommendations. Any changes to the

equipment shall be approved by tlJ,e laboratory

Information Technology (IT) representative.

6.2 Security

Procedures shall be 10 place to lDSure the

integrity of client data. These may include both

physical and logical protection and will ensure

that access is limited to authorized persons.

Data files will have backup copies made at

regular intervals to protect data against

accidental loss through a hardware or software

failure.

6.3 Use ofSoftware

Ifcomputer software is used to acquire, process,

or report client data, that software will be tested

to ensure that it correctly performs its intended

function. Software may be validated or

verified, depending upon its complexity, size,

and wheth~r it was purchased or developed by

Quanterral!J. The following definitions are used

by Quanterral!J:

Validation - the process of establishing
documented evidence which provides a high
degree of assurance that a specific process
will consistently produce a product meeting
predetermined specifications and quality
attributes. This process demonstrates and
documents that the software performs
correctly and meets all specified
requirements.

Verification - the process of checking the
accuracy of automatically· (electronically)
calculated information.



6.3.1 Industry Standard Software

Industry standard software programs are defmed

as those which are purchased and widely used

without modification to the program itself The

program is initially verified for use by using test

problems with known solutions to demonstrate

that the program is operational for the desired

application.

All purchased software must· be used in

accordance ·with the terms of its software

license. Any use of software contrary to its

license terms is expressly prohibited by

Quanterral!!>.
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results.

• Software which perfonns as part of
instrument operation should be verified as
previously described and by processing
reference materials through the instrument
system. Processed instrument response
should be evaluated against expected
instrument response and performance.

6.3.3 Control of Software Changes

Changes to software used for processing client

data shall be controlled and documented

according to the procedures presented in the

Quanterral!!> Corporate Policy Number CORP

IT-013, Software Quality Assurance.

Spreadsheets and unprotected software used to

acquire, process, or report client data must be

documented and reverified when changes are

made. The test problems used to provide initi.~

Whenever a program is changed, the change

will be evaluated to determine if revalidation is

necessary. If the software has had features

added, previous test problems should be rerun to

demonstrate that their function has not been

affected: New test problems should be

processed, as· previously discussed, to verify

added performance. If software revIsion

changes the basic operation of the program,

complete revalidation of the program may be

required.

6.3.2 Quanterra@-Developed Software

For programs used to process client data and

developed within Quanterral!!>, and externally

prepared programs which are modified by

Quanterral!!>, validation or verification must be

performed. The process used is dependent upon

the function of the software as follows:

Large complex systems consisting of several
programs operating in unison to produce an
intended result must be validated.

For smaller software which only performs
numerical manipulation, sample sets of
numbers for which results are known should
be processed and the results verified. In this
case, known results are usually generated by
performing hand calculations using the same
equations and procedures as the software to
verify that the software produces identical

6.3.4 Software Revalidation •,.-'
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verification shall be reprocessed and the results

compared to demonstrate that performance of

the software is unchanged.

Laboratory operations IS responsible for the

generation of the validation and verification data

for instrument level software. QA will maintain

the necessary documentation. Corporate

Information Technology is responsible for

generation and maintenance of documentation

relating to verification and validation of the

Quanterra~ LllviS system. This is described in

the Quanterra(!!) Corporate Policy Number

CORP-IT-013, Software Quality Assurance.

6.4 Documentation

Documentation shall be established for system

development, change control, validation,

verification, and security. Documentation will

be retained according to the Quanterra® Records

Retention Policy No. LEG-004.

6.5 Computer Viruses

Quanterra(!!) shall employ the use of anti-virus

software to detect and remove viruses from

software.
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7.0 Planning
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The generation of environmental analytical

data is an intricate process. Success 1S

dependent upon the timely execution of

interrelated steps, many of which may be

project-specific. Quanterrail!) has an

organizational system in place to ensure that

all projects are properly planned prior to

project initiation, and are monitored for

confoffilance to project requirements during

the course of the project. This system ensures

that Quanterrail!),s clients rece1ve quality

deliverables, as well as quality service.

Quanterrail!l communicates with its clients to

identify the client's needs. Project Managers

(pl\I1s) work together with Customer Service

Managers (CSMs), or designee, to assess and

coordinate Quanterrail!),s resources. Each client

is assigned a single point of contact, usually a

PM, to ensure that there is a strong line of

communication between the client and

Quanterrail!l. Projects receive technical and QA

support at the laboratory or corporate level as

needed to ensure that project DQOs are

achievable.

7.1 Data Collection Process

The sample collection and data generation

processes are designed to produce analytical

data that accurately reflect the nature of the

site or sampling point. Figure 7.1-1 shows the

sample collection and data collection

processes. To ensure our services meet client

and project requirements, communication and

planning with the client are emphasized. The

organization described in Section 7.2 is in

place to ensure that these goals are achieved.

7.2 Organizational Responsibilities

Project planning is normally performed within

Quanterra'!l by the operational units. Each

operating unit also has the responsibility for

customer service within their operating unit.

CSNfs or designee, Account Managers (A!vfs),

PMs, Operations Managers, and Laboratory

Managers play an integral part that will

collectively ensure that all projects are

thoroughly planned and communicated to all

appropriate personnel. Successful project

planning and communication of project

requirements ensures that the laboratory has

facilities and resources to perfoffil the tests

required, samples will be handled

appropriately and that analytical data will be

reponed In compliance with project

requirements. As a matter of policy, CSNfs or

designee, Alvfs, PNfs, Lab Managers, and

Operations Managers work together to ensure

that the following will occur prior to receipt of

samples at the laboratory:
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FIGURE 71 1. -
Samples collected, Data Collection Process Flow Diagram
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• Samples are scheduled for arrival at the
laboratory

• All unique project requirements have been
identified and communicated to all
appropriate personnel

Standardized client, state, federal, or
Quanterra~ prograffis are appropriately
selected

• Fully-qualified subcontract laboratories
have been selected if needed

A review has been performed on all pre
project documents such as proposals,
contracts, and/or QAPPs to identify range
of tests required and within scope of
laboratory being used

• All appropriate and required preparations
have been made at the laboratory to
accommodate or meet project
requirements as described in proposals,
contracts, and/or QAPPs

It has been determined that the laboratory
has the capability and the capacity to
analyze the samples including equipment,
staff, space and workload.

• The laboratory has been determined to be
able to meet the required sample holding
times and is able to report the resulting
data within the time line specified by the
client

All knO\vn safety hazards associated with
the samples have been communicated to
all appropriate personnel.

Approval and issuance of a quote, bid or

contract document is documentation that this

process has occurred. Large projects may
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require formal management review to assure

the above are met.

Determination of Project QC
Requirements

A system must be in place to review project

documents [e.g., Request for Proposals (RFP),

Request for Quote (RFQ), QAPPs, technical

Statements of Work (SOW), or other

contractual materials] before a project begins.

For larger projects this can involve an inter

laboratory Customer Service Team (CST) (see

Section 7.5). Within the laboratory it

generally involves the CSM, or Pl\Il, or

designee working in conjunction with staff

from laboratory operations, QA, IT, and

management. The goal of the evaluation

process is to ensure that client needs and

expectations are properly understood, and that

the laboratory can meet those requirements

before project initiation. Internal and external

communications should be in writing to avoid

misunderstandings. The CSM, or Pl\Il, or

designee, with support of others in the

laboratory, will work with clients to ensure

that project requirements are properly aligned

with laboratory capabilities.

When QC requirements are not specified by a

client, QuanteITa~ will follow the requirements

given in Corporate Policy Number QA-003,

"Quanterra~ Quality Conrrol Program" as

applicable to the type of project being

performed.



7.4 Communication ofProject-
Specific Requirements

Each operating unit shall use a Quality

Assurance Summary (QAS) (example shown

in Figure 7.4-1) or an equivalent summary

form to document all project-specific

requirements. This document is prepared by

the PM for all projects prior to sample receipt

even if an approved project QA Plan is on file

at the laboratory.

Each laboratory shall put into place a hard

copy or electronic system that will ensure that

the project-specific requirements are

disseminated to all appropriate laboratory

personnel prior to project initiation.

To further ensure that project-specific

requirements regarding analytical methods,

QC, and data reporting are thoroughly

understood by the laboratory staff, the PMs

may conduct project initiation meetings. For

large projects that continue over time, the P!vls

may hold project refresher meetings to ensure

that project requirements are continually being

met. The PM takes the lead role in

implementation of project requirements at the

laboratory including changes In project

requirements during the course of a·project.

7.5 Customer Service Teams

Each operating unit shall establish and

maintain long term and substantive

relationships with our clients, identify
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customer needs, and seek to attain value for

our customers according to our customers'

definitions. An operating unit may create, at

any time, client-specific CuStomer Service

Teams (CST). A CST may be created before

any discrete· projects exist, during on-going

projects, or even after the completion of a

project In addition to the PM or customer

service representative the team may also

contain associates from the operations,

technical, QA, IT, contracts, and/or accounting

organizations.

7.6 Contingency Planning

An effective QA Program must emphasize

contingency planning, actions to prevent

problems from reoccurring, and to ensure

timely and effective completion of a

measurement effort. The following are

considered relative to contingency planning:

Staffing - A primary objective is to

ensure that qualified staff are always
available to perform the necessary
analytical work, regardless of employee
turnover, vacation (personal time of£),
illness, or other absence. Sources of
qualified staffing may inClude temporary
agencies specializing in providing
technically trained personnel and other
Quanterra~ facilities. Employee
qualification requirements are described
in Section 3.0.

• •
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Example Quanterra®Quality Assurance Summary
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Client: RAD SCREEN by: SAMPLE DISPOSAL: QAS No.:
Projeci Code: Code __ Disposal by Lab Dale Iniliated:--
Conlract Name: __ Client-Specific -- Relurn to Client Revision No.:
Sile: --Screens not needed --Archive Dale Revised:
Projeci Mgr:
Analysis TYlle: Chemical Radiochemical ANY SPECIAL QC DOCUMENTS? Yes No

REPORTING

RCI10l1 to Client: QC Samples 10 he RCIIOr1ed: Repol1 TYJle: RellOl1 Grolliling:
__ LabPQL • BLK MS __ Certificale of Analysis SDG-- -- --

MDLlIDLIMDA LCS -- MSD -- CLP __ Chain-of-Custody-- --
-- < Client DLs -- DUP -- Olher: __ Analytical Batch

Other: Olher: Olher:
Rellol1 Dcliverahlcs: RCIHu1 Deliverahles:
__ No. of Hard Copies to: __ No. of Hard Copies to:
__ Electronic Dala Deliverable 10: (Diskette Type: ) __ Electronic Data Deliverable to: (DiskeUe Type: )

Clienl: Client:
Address: Address:

ATTN: ATTN:

INVOICING

Invoice 10: Supporting Documenlarion: No. of Invoices:
Clienl: __ Certificale of Analysis SpeciallnstnJclions:
Address: __. RFA/COC

__ Screening Records
__ Olher (lisl):

A1TN:

ADDl110NAL COMMENTS OR INSTRUCTIONS:

Pr~iect Manager's Approvnl: _ Dale: _
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FIGURE 7.4-1 (page 2 of2)
Example Quanterra®Quality Assurance Summary

Revision No.:

Client: _
Project COlle: _

QAS No.:

Numher of Samlllcs EXJlcctcd hy Matrix:
__ Air (A) __ Water (W)

Soil (S) __ Other (0):

Rcquircd Holding
ReJlorting Time TAT** Radiochemical-

AnalysislProduct Codc • MatJix Mcthod QC SamJllcs Limit/Units/ (Days) (Days) SJlecific
(circlc) PreJl/Anillysis Rcport as·

TYJlc Count Samllle
(circle) Frequcncy Time Size

A \V S () II LCS IlIlP MS MSIl ptr

A W S 0 II LCS IlIIP MS MSIl pt.'

A W S 0 U LCS nul' MS l\'1sn pt.'

A \V S 0 II I.CS nl1l' MS MSIl pt.·

A \V S 0 II LCS nlll' MS Msn ptr

A \V S 0 n I.CS IlII1' MS I\tSO I't.·

A \V S 0 II LCS lilli' MS MSO per

,. A ="As Is" or D = Dry Weighl BaSIS
**TAT = Tum Around Time

SAFETY HAZARDS:
Radioactive? __ No
Isotopes Expected:

Chclllic<Jl?
Yes:

No Yes: Deline: -----------------------------
RSO Approval (sign/date):

SJleciallnstnJctions:, ~------------------------------ _

Comments: _

• •• t~f!!!f'
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• Redundant Instrumentation or Equivalent
Methods - At most locations, duplicate
instrumentation may be available to

ensure uninterrupted work flow. A
laboratory may also choose to lease
equipment when there is a sufficient time
window prior to arrival of samples.

. However, in circumstances where a
catastrophic instrument failure occurs,
alternative but equivalent methods may be
recommended to the client for approval
and implementation.

Preventive Maintenance - Quanterra<!!l, s
preventive maintenance program is
designed to mIDllllize analytical
instrument malfunctions, permit simple
adjustments, and to ensure fewer and
shorter breakdowns of critical analytical
equipment. (See Section 8.11,
"Preventive Maintenance and Service".)
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• Uninterruptable Power Supply - An
Uninterruptable Power Supply
(UPS) system which provides line
conditioning and backup power to
the LIMS computer system/server.
This contingency plan allows
sufficient time for the main
computer system to be shut down
and for data archival. All
electronically generated data that are
stored on the main computer system
and on the individual personal
computer (PC) hard drives are
backed up at regular intervals. In the
event that the' main laboratory·
computer system fails, the analytical
data can be retrieved from the PC
hard drives.

•

• Network Laboratories & Subcontractor
Laboratories - To support the laboratory
during peak periods or in the event of a
critical instrument malfunction,
Quanterra<!!l has the capability to arrange
the use of other nen.vork laboratories or
qualified analytical laboratories as
subcontractors for short-term backup
analytical support. Through an extensive
process, QA personnel evaluate, identify,
and select qualified analytical laboratories
before an analytical contract is awarded.
In order to qualify, a subcontractor
laboratory must pass this evaluation.
Furthermore, any use of a s~bcontractor

laboratory is approved by the client prior
to award of a contract or sample shipment
for existing contracts .
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8.0 Work Processes and Operations

•

•

Much of the environmental project activity is

planned and designed externally to the

laboratory or field operation and presented in

the form of a contract, work plan, or QAPP.

Laboratory and field activities are in tum

planned, implemented, and assessed to meet

client requirements according to. approved

procedures and methodologies. The QANIP

provides the systems to document and

implement these activities. The execution and

assessment of the implemented operational

systems are detailed in Quanterra~ Corporate

or Operation-specific SOPs. The entire

process is assessed on a regular basis for

conformance to prescribed requirements.

Standard practices for Quanterra~ operations

are detailed in this section. Specific project or

program requirements which differ from those

described here can be met These must exist in

approved contracts, work plans, or QAPPs.

In the Facility Specific Appendices are lists of

the major equipment and floor plan of the

facilities available along with the SOP list for

the tests the laboratory p.erfonns.

Calibration/reference measurement standards

are detailed in the SOPs.

8.1 Standard Operating Procedures

SOPs are required in all Quanterra~ operating

units for analytical and administrative

activities from the receipt of samples in the

laboratory through analysis, reporting, and

subsequent sample disposition. Training,

health and safety procedures, QC, method

procedures, and instrument and equipment

calibrations are included in SOPs. Preprinted

forms, either standardized across Quanterra~

through a Corporate SOP requirement, or

shown as an example form when not

standardized, are included in SOPs as

appropriate. Standard SOP formats for all

activities related to the generation and

reporting of data are discussed in the

Quanterra~ Quality Policy Document No. QA

001, "Standard Operating Procedures". SOPs

shall be reviewed by technically-qualified

associates. SOPs are controlled documents

and are distributed and maintained as

described in this policy. SOP requirements for

approval and frequency of review are given in

Tables 5.1-1 and 5.2-1.

8.2 Analytical Methods

Whenever possible, Quanterra!) operations use

industry- and regulatory agency-recognized

analytical methods from source documents

published by agencies such as the

Environmental Protection Agency (EPA),



Department of Energy (DOE), the American

Society for Testing and Materials (ASTM),

and the National Institute for Occupational

Safety and Health (NIOSH) as described in

Quanterra~ls SOPs. Tne analytical methods

performed by Quanterra~ are given in Section

4 of the Facility Appendix for each laboratory.

A list of methods routinely performed by

Quanterra~ is given in Table 8.2-1.

Method performance data (i.e., detection

limits, precision and accuracy data) are

developed by the laboratory operations staff

The operations staff and the QA staff will

evaluate and must approve the performance

data before a methodology is performed

routinely. The method must also be described

and documented with an SOP. In the event

that the laboratory staff is required to modify a

procedure to meet a unique project

requirement, the client will be notified to

obtain written approval prior to implementing

the change.

All SOPs contain Quanterra~'s interpretation

of the published methods. Significant

modifications to the published method are

described in the SOP. Operations are.
performed as described in these SOPs.

Changes in procedure which may occur due to

sample matrix or other events shall be

documented in the project-specific case

Quantcml. QA.\fl'
Section No.: 8.0
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 440£90

narratives, nonconformance memos (NCNIs),

orin QAPPs.

8.3 Data Quality Objectives

Data quality objectives (DQOs) are qualitative

and quantitative statements used to ensure the

generation of the type, ~antity, and quality of

environmental data that will be appropriate for

the intended application (EPA 1994) 1.

Typically, DQOs are identified during project

scope and the development of sampling and

analysis plans. In this QAlV!P, however, we

refer to only the analytical DQOs because

laboratories generally do not have any

authority over sample collection, shipment, or

other field-related activities that may affect the .

data quality of the environmental sample

before the sample is received in the laboratory.

The EPA has established six primary

analytical DQOs for environmental studies.

These DQOs are precision, accuracy,

representativeness, completeness,

comparability, and deteetability.

The components of analytical variability

(uncertainty) can be estimated when QA and

QC samples of the right types and quantities

are incorporated into measurement procedures

at the analytical laboratory. Quanterra~

incorporates numerous QA and QC samples to

I " Guidance for the Data Quality Objectives
Process" . EPA 600fR-96/005, September 1994.

e·
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obtain data for comparison with the analytical

DQOs and to ensure that the measurement

system is functioning properly. The QNQC

samples and their applications, described in

Section 8.4, are selected on the basis of

method- or client-specific requirements. Field

blanks, field duplicates, and performance

evaluation (FE) samples are received from the

client as unknown samples. Analytical

laboratory QC samples for inorganic, organic,

and radionuclide analyses may include

calibration or instrument blanks, method

blanks, background, duplicates, replicates,

laboratory control samples (LCSs), calibration

standards, matrix spikes (MSs), matrix spike

duplicates (MSDs), surrogate spikes, and yield

monitors.

8.3.1 Precision And Accuracy

Precision is an estimate of variability, that is, it

is an estimate of agreement among individual

measurements of the same physical or

chemical property, Under prescribed similar

conditions. The precision of a measurement

system is affected by random errors. Precision

is expressed either as relative standard

deviation (RSD) for replicate measurements

greater than two or as relative percent

difference (RPD) for duplicate measurements.

Table 8.6-1 illustrates the fonnulae used to

calculate units of precision (i.e., RSD and

RPD).
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Accuracy is the degree of agreement between

a measurement and the true or expected value,

or between the average of a number of

measurements and the true or expected

value. Systematic errors affect accuracy. For

chemical properties, accuracy is expressed

either as a percent recovery (R) or as a percent

bias (R - 100).

The precision and accuracy DQOs that are to

be used in evaluating inorganic, organic, and

radionuclide constituents at Quanterra<!!l are

provided in Tables 8.4-5, 8.4-6, and 8.4-7,

method-specific SOPs, and ill the

documentation for the analytical method of

interest.

Precision and accuracy are determined, in part,

by analyzing data from matrix spike and

matrix spike duplicates, unspiked duplicates,

LCSs, and single blind audit samples. For

radiochemical detenninations, counting

statistics can also provide an estimate of

uncertainty. A description of these QC

samples is provided in Section 8.4.

8.3.2 Completeness

Completeness is a measure of the percentage

of measurements that are judged to be valid

measurements. At a minimum, the objective

for completeness of data is 90% for each

constituent analyzed.
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Representativeness is the degree to which data

accurately and precisely represent a

characteristic of a population, a variation in a

physical or chemical property at a sampling

point, or an environmental condition. Data

representativeness is primarily a function of

sampling strategy; therefore, the sampling

scheme must be designed to maximize

representativeness. Representativeness also

. relates to ensuring that, through sample

homogeneity, the sample analysis result

(concentration) is representative of the

constituent concentration in the sample matrix.

At each Quanterra~ laboratory, every effort

must be made to analyze an aliquot that is

representative of the original sample, and to

ensure the homogeneity of the sample before

subsampling.

8.3.4 Comparability

Comparability is a measure of the confidence

with which one data set can be compared to

another. To ensure comparability, all

laboratory analysts are required to use uniform

procedures (i.e., SOPs) and a uniform set of

units and calculations for analyzing and

reporting environmental data.

8.3.5 Method Detection Umits

It is Quanterra'!l policy to strictly follow the

specification in the U.S. EPA 40 CFR Part 136

Appendix B in determining MDLs for

chemical tests. The Quanterra~ requirement

for this procedure is further detailed in

Quanterra'!l Policy Number QA-005 entitled

"Determination of Method Detection Limits

for Chemical Tests." This policy requires that

the MOLs be determined for each analyte of

interest representing the aqueous and solid

matrices within the capability of the primary

analytical methods. Following the EPA's

guidelines, Quanterra'!l does not provide NIDLs

for each instrument representing a group of

constituents USlDg the same analytical

techniques. This policy is based on the

statement in the scope and application of the

CFR procedure which states that" The NIDL .~.
procedure was designed for applicability to a

broad variety of physical and chemical

methods. To accomplish this the procedure

was made device- or instrument

independent." Exceptions to this approach are

described in Quanterra~ Corporate Policy

Number CORP-QA-005, "Determination of

Method Detection Limits for Chemical Tests".

MOLs determined by each- laboratory are

listed in Section 5 of the Facility Appendix to

this QfuY[P.

8.3.6 Instrument Detection Umits

Instrument Detection .Limits (IDLs) are

required to be performed quarterly for metals

constituents and cyanide when analyses are •.
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performed in support of Comprehensive

Environmental Response, Compensation and

Liability Act (CERCLA) activities or when the

USEPA CLP SOW protocol is required. The

requirement for this procedure is described in

the Quanterra<1J) Policy Number QA·014,

"Determination of Instrument Detection

Limits."

IOL samples are introduced at a later stage of

the analytical process so that the IOL is a more

direct indication of instrument sensitivity. The

primary distinction is that the IOL estimates

the detection limit of the instrument under

ideal conditions, whereas the NIDL estimates

the detection limit in more-practical terms by

subjecting a known concentration matrix to the

total method process. IOLs are not required

by the SW-846 methods, except for method

6020 where the IOLs are a requirement.

When required, IOLs will be performed ill

accordance with the procedures defined in the

applicable USEPA SOW, ILM03.0 or

subsequent versions, and Quanterra(!!) Policy

Number QA-014, "Determination of

Instrument Detection Limits" .

Prior to acceptance and use for reporting

purposes, all data from detection limit studies

and reporting limits must undergo technical
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review and approval by the laboratory

management and QA staff

8.3.7 Reporting Limits

Two reporting limit conventions are used

within Quanterra(!!): tbe Reporting Limit (RL)

and the Project-Specific Reporting Limit

(pSRL). Quanterra(!!) Reporting Limit (RL) is

the lowest level at which measurements

become quantitatively meaningful. An RL is

greater than the statistically determined wIDLs.

In some limited situations, higher RLs may be

established based on maximum contaminant

level (NICLs), applicable or relevant and

appropriate requirements (ARARs), or project

specific data quality objectives (DQOs). The

Quanterra(!!) RLs and PSRLs are maintained in

the LllvfS.

Reporting limits are established and modified

within Quanterra(!!) according to the Corporate

Policy Number QA-009, "Establishment

Reporting Limits."

PSRLs are used when project data quality

objectives (DQO) require a reporting limit

other than the RL. PSRLs tailor Quanterra~IS

product to meet customer requirements.

For radiochemistry, whether the net result is

negative, zero, or positive, the actual

calculated result is reported with its associated



propagated unce~ty. The m1Dlmum

detectable concentration (MOC) is affected by

many factors, such as the length of count,

chemical yield, half-life, background of the

instrument, counting efficiency, and the matrix

interference. The NillC for radiochemical

analyses is defined as the smallest amount

(activity or mass) of an analyte in a sample

that will be detected with aprobability beta of

non-detection (Type IT error) while accepting a

probability alpha of erroneously deciding that

a positive (non-zero) quantity of analytes is

present in an appropriate blank sample (Type I

error). NillCs are determined according to

Quanterra~ Policy Number QA-007,

"Determination of Minimum Detectable

Concentration for Radiochemical Tests."

8.4 Quality Control Samples

Two types of Quality Control CQC) samples

are field QC samples and laboratory QC

samples. Field QC samples are. collected

during the sampling event and are useful in

determining sampling preCISIon and

accuracy and monitoring for contamination

that may occur during collection, transport

or storage of environmental samples.

Laboratory QC samples are routinely added

at the laboratory to the normal sample

stream. Successful analysis of these

samples demonstrates that the laboratory is

operating within prescribed requirements for

QuanteTn QAMP
Section No.: 8.0
Date lnitiated: Marcil 20, 199.5
Rcvision No.: 3
Date Revi3cd: November 2, 1998
P:lgc 48 of90

accuracy and preCISIon. In addition,

utilizing matrix-specific laboratory QC

samples, information regarding the effect of

the matrix or field conditions on the

analytical results can be obtained. The

following sections describe common field

and laboratory QC samples.

8.4.1 Field QC Samples

When field QC sample collection and

analysis are required for a project, it is the

responsibility of the project sampling

supervisor to ensure that this sampling is

performed correctly and at the project

required frequencies. Field QC samples

mayor may not be identified as such to the

laboratory and are considered by the

laboratory as field samples for the purpose

of QC batching, sample preparation and

analysis. Field QC sample results are

reported in the same manner as actual field

samples, unless a specific deliverable is

requested by the client. No correction of the

analytical data is done in the laboratory

based on the analysisof field QC samples.

Field QC sample types, applicability to

organic and inorganic analyses, precision

and accuracy applications and by whom

they are introduced are summarized in Table

8.4-1. The following sections provide

descriptions of field QC samples. .,-,
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8.4.1.1 Trip Blank

Volatile organic samples are susceptible to

contamination by diffusion of organic

contaminants through the septum of the

sample vial. Trip blanks, also referred to as

travel blanks, are analyzed to monitor for

possible sample contamination during

shipment for volatile organics only. Trip

blanks are prepared by filling preserved

VOA vials (with no headspace) with

organic-free water. Trip blanks accompany

the sample bottles during collection and

shipment to the laboratory and are stored

with the samples.

8.4.1.2 Rinsate Blank

A rinsate blank or equipment blank is a

volume of rinse solution (deionized, distilled

water or organic solvent) used to rinse a

sampling tool. The rinse solution is

collected after the sampling equipment has

been cleaned in order to demonstrate.· that

there is no res idual contamination remaining

on the tool that would carry over into the

next sample.

8.4.1.3 Field Blank

A field blank is a contaminant-free volume

of water or soil that is provided by the

sample collector to demonstrate the absence

of contamination introduced during

sampling. Deionized, distilled water or
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previously-prepared solid material (e.g.,

Ottawa sand) IS placed into sample

containers by the sample collection crew,

packaged, and shipped with the other field

samples.

8.4.1.4 Field Duplicate

A field duplicate sample is a replicate taken

from the same sampling event for that

location. The field duplicate sample is

submitted to the laboratory as a separate

sample by the sample collection personnel.

Results of field duplicate samples can

provide a measure of sampling precision.

8.4.1.5 Field Matrix Spike

A field matrix spike sample is created by

spiking' target analytes into a sample in the

field at the point of sample acquisition. These

sample results provide information on the

target analyte stability after collection and

during transport and storage.

8.4.1.6 Collocated Samples

Collocated samples are independent samples

collected in such a manner that they are

equally representative of the variable(s) of

interest at a given point in space and time.

Examples of collocated samples include:

samples from t...vo air quality analyzers,

sampling from a common sample manifold, or



two water samples collected at the same time

and from the same point in a lake.

Collocated samples processed and analyzed by

the same organization provide intralaboratory

precIsIon information for the entire

measurement system including sample

acquISITIOn, handling, shipping, storage,

preparation, and analysis. Both samples can

be carried through the steps m the

measurement process together to provide an

estimate of short-term precision for the entire

measurement system. Likewise, the two

samples, if separated and processed at different

times or by different people, and/or analyzed

usmg different instruments, provide an

estimate of long-tenn precision of the entire

measurement system. Collocated samples

processed and analyzed by different

organizations provide interlaboratory precision

information for the entire measurement

system.

8.4.1.7 Split Sample

A split sample is a sample divided into two

portions at the sampling site. One portion is

sent to a different organization or laboratory

and subjected to the same environmental

conditions and steps in the measurement

process as the other portion sent to another

laboratory.
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A split sample can be divided into portions at

different points in the sampling and analysis

process to obtain precision information on the

VarIOUS components of the measurement

system. For example, a field split sample

provides precision information about all steps

after sample acquisition including the effects

of storage, shipment, analysis, and data

processing. Field split sample results may also

reflect the degree ofsample homogeneity.

8.4.2 Laboratory QC Samples

Laboratory performance QC is required to

ensure the laboratory systems

(instrumentation, sample preparation,

analysis, data reduction, etc.) are operating

within acceptable QC guidelines during data

generation as required to meet the client's

objectives. Laboratory QC samples consist

of method blanks (NID), instrument blanks,

laboratory control samples (LCS) and

calibration verification samples. In addition

to laboratory performance QC, matrix-·

specific QC is utilized to determine the

effect of the sample matrix on the data being

generated. Typically, this includes matrix

spikes (!vIS), matrix spike duplicates

(NISD), sample duplicates, and the use of

surrogate compounds.

Laboratory and matrix-spike QC sample

types are summarized in Tables 8.4-2, 8.4-3

.0.

.~.
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The instrument blank is an unprocessed

aliquot of reagent used to monitor the

contamination of the analytical system at the

instrument. System contamination may lead

to the reporting of elevated analyte

concentrations or false positive data. The

instrument blank does not undergo the entire

analytical process and generally consists of

an aliquot of the same reagent(s) used for a

sample dilution. Instrument blanks are also

cleanup, and analysis. The method blank is

used to identify any interferences or

contamination of the analytical system that

may lead to the reporting of elevated analyte

concentrations or false posItIve data.

Potential sources of contamination include

solvent, reagents, glassware, other sample

processing hardware, or the laboratory

environment. In general, the method blank

is a volume of deionized laboratory water

for water samples, or a purified solid matrix

for soil/sediment samples, that is processed

as a sample. In the event that no appropriate

solid matrix exists, deionized water may be

used. The volume or weight of the method

blank must be approximately equal to the

sample volume or sample weight processed.

A method blank shall be prepared with each

group of samples processed.

•

•

and 8.4-4. In addition, Tables 8.4-5, 8.4-6

and 8.4-7 list laboratory QC samples,

acceptance criteria and corrective actions by

reference method for inorganic methods,

organic methods, and the USEPA CLP

Statements of Work respectively. The

following sections provide descriptions of

laboratory QC samples and their frequency

of use. Quanterra~ Policy Number QA-003,

"Quanterra~ Quality Control Program",

describes in detail the QC data evaluation

process.

8.4.2.1 Quality Control {QC) Batch

The QC batch consists of a set of up to 20

field samples that behave similarly (i.e.,

same matrix) aild are processed using the

same procedures, reagents, and standards

within the same time period. This defInition

of a QC batch is utilized by Quanterra~

unless there is clear regulatory guidance,

contract specifications, or differing client

requirements that are explicitly documented.

Further details and requirements for the

application of the definition of QC batch are

described in QA Policy Number QA-003.

8.4.2.2 Method Blank

The method blank (ME) is a QC sample that

consists of all reagents specific to the

method and is carried through every aspect

of the procedure, including preparation,

8.4.2.3 Instrument/Calibration Blank



referred to as continuing calibration blanks

(CCBs).
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relative percent difference (RPD) between

the LCS and the LCSD.

_ 'to
:: ,

.' ,
-'"j

8.4.2.4 Laboratory Control Sample

A laboratory control sample (LCS) is a

laboratory-prepared suitable clean matrix

sample that is fortified with target analytes

or a solid reference material purchased from

an approved vendor. The LCS contains all

target analytes specified in the method, and

must contain the same analytes as the matrix

spike and matrix spike duplicate. For

certain regulatory or client progra.ms, an

LCS may contain a full list of analytes.

However, in these cases, a subset of

analytes, as defwed by the program, is used

to determine the acceptability of a batch of

sample data. The LCS recovery data are

used to monitor the analytical method

performance in terms of analytical accuracy.

On-going evaluation of the LCS recoveries

demonstrates that the laboratory IS

performing the method within statistical

control (i.e., accuracy and precision) in the

absence of matrix interference. The LCS

results, coupled with MS data, help

determine whether the laboratory performed

the method correctly or the sa.mple matrix

affected the analytical results. When a

laboratory control sample duplicate (LCSD)

is required, a percent recovery for each

target analyte is calculated, as well as a

8.4.2.5 Matrix Spike

A matrix spike (M:S) is an environmental

sample to which known concentrations of

target analytes have been added. MS

samples are analyzed to evaluate the effect

of the sample matrix on the analytical

methodology. MS samples are generated by

taking a.separate aliquot of an actual client

sample and spiking it with the selected

target analyte(s) prior to sample extraction.

The MS sample then undergoes the same

extraction and analytical procedures as the .•_

unfortified client sample. Due to the

potential variability of the matrix of each

sample, these results may have immediate

bearing only on the specific sample spiked

and not on all samples in the QC batch.

8.4.2.6 Matrix Spike Duplicate

A matrix spike duplicate (MSD) is a second

aliquot of a sample that is spiked with the

selected target analyte(s) and analyzed with

the associated sample and MS sample. The

results of the MS and MSD are used

together to determine the effect of a matrix

on the accuracy and precision of the

analytical process. Due to the potential

variability of the matrix of each sample, the e..
MSlNfSD results may have immediate
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bearing only on the specific sample spiked

and not all samples in the QC batch. When

a full-analyte spike is required, a selected

list of analytes is used to measure statistical

control or matrix effects.

8.4.2.7 Sample Duplicate

A sample duplicate is a second aliquot of an

environmental sample taken from the same

sample container that IS processed

identically with the first aliquot of that

sample. That is, sample duplicates are

processed as independent samples within the

same QC batch. The results are compared

to determine the sample homogeneity and

the precision of the analytical process.
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analysis. It provides information on matrix

effects encountered during analysis such as

suppression or enhancement of instrument

signal levels. It is most often used in

elemental analysis. involving various forms

of atomic emission or atomic absorption

spectroscopy. A single analytical spike

serves as a single point application of the

"method of standard additions" or MSA.

8.4.2.10 Interference Check Sample

An interference check sample (ICS) is a

solution containing known concentrations of

both interfering and analyte elements.

Analysis of this sample can be used to verify

background and interelement correction

factors.

8.4.2.8 Surrogates

•

Surrogates are organic compounds that are

similar ill chemical composition and

behavior to the target analytes but that are

not normally found in environmental

samples. Surrogates are added to all

appropriate samples and QC samples being

tested for organic analytes to morutor the

effect of the sample matrix and the

procedure on the accuracy of the process.

8.4.2.9 Analytical Spike

An analytical spike is created by spiking

target analytes into a prepared portion (i.e.,

post digestion) of a sample just prior to

8.4.2.11 Internal Standards

An internal standard (IS) is a compound or

element with similar chemical

characteristics and behavior in the analysis

process to the target analytes, but is not .

normally found in environmental samples.

The internal standard is usually added after

sample preparation. The primary function

of the internal standard is quantitation,

however, it also provides a short-term

indication of instrument performance. For

isotope dilution methods, internal standards

are added during sample preparation and are

used for quantitation.



accurately represents the test matrix, field

sample collection personnel must abide by the

sample collection guidelines and procedures

established by involved regulatory agencies.

A significant part of the efforts of regulatory

agencies include the use of "approved" sample

containers, chemical and physical preservation

techniques, and observance of specified

holding times. It is imperative that all samples

be collected and preserved according to the

appropriate analytical method specified in the

QAPP (if one eyjsts). Although the sampling

may be performed by non-Quanterra(l!)

personnel, the importance of sampling and

transportation of the sample to the laboratory

is understood and must be considered during e..
data validation.

8.4.2.12 Radiological QC Samples

The primary QC sample type used for

radiological testing to monitor recovery is

the yield monitor. The two types of yield

monitors are tracers and carriers. A tracer is

a radioisotope, usually of the same element

and having the same mode of decay as the

analyte. A carrier is a non-radioactive

solution added to assist in isolating the

specific isotope of an element. When

standardized, the carrier can also provide

recovery information gravimetrically.

Radiological QC samples and their required

frequencies are listed in Section 7 of the

Facility-Specific Appendix when applicable.
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8.5 Data Collection Operations

Laboratory analyses are designed to produce

data that are representative of existing

conditions present at the time the sample was

obtained. The data collection design includes

field sampling events, sample handling and

custody, analytical operations, data recording

procedures, data assessments, data verification,

and data reporting requirements and

techniques to assess limitations of data use.

These operations are discussed in S.ections 8.5

through 8.10.

Sampling requirements must be

communicated to the sampling team prior to

field collection.

Field personnel are responsible for labeling

each individual sample collected with the

following information:

• Project name

• Unique client sample number

.. Sample locatioil (including as appropriate:
borehole and depth or grid coordinates)

8.5.1 Field Collection and Shipment

In order to provide a sample that most

• Sampling date and time

• Sample preservation •'.
·.
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• Analysis required.

An overriding consideration for the resulting

analytical data is the ability to demonstrate that

the samples have been obtained from the

locations stated and that they have reached the

laboratory without alteration. Evidence of

collection, shipment, laboratory receipt,

laboratory custody, and disposal must be

documented to accomplish this. Figure 8.5-1

shows an example Chain-of-Custody (CaC)

form that is used by the Quanterra '!l laboratory

network to document· this evidence. Field

personnel are responsible· for initiating the

cac form.

The prompt shipment of samples to the

laboratory is necessary to ensure that required

holding times are met Samples should be

shipped by an overnight carrier, be hand

delivered, or transported .in a manner that

assures prompt delivery to the laboratory.

Some sites require an extensive radioactive

screening process before a sample may be

shipped. In these cases, it :s imperative for the

Project Manager to maintain good

communications with .the client to assure

proper staffing of the laboratory in"response to

a decreased holding time.

Radioactive samples that are shipped to

Quanterra~ radiochemistry operations must be
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screened upon receipt and found not to contain

ra.dioactivity that exceeds the level stated in the

laboratory's operation license. Samples

received by a Quanterra!l facility containing

radioactivity exceeding their license limit will

immediately be returned to the project site.

8.5.2 Sample Containers, Shipping
Containers, Preservatives, and
Holding Times

8.5.2.1 Sample Containers

A sample container is defined as the sealed

enclosure, usually made of plastic or

borosilicate glass that the sample is collected

in and stored in until analysis. All sample

containers provided by Quanterra~ operations

for environmental sampling are new, with the

exception of some air sampling canisters,

which must be recertified before reuse and,
demonstrated to be clean for their appropriate

use. All documentation certifying sample

container cleanliness must be maintained by

the laboratorj or the vendor and can be

provided to the client upon request. The

sample containers to be supplied are listed in

Tables 8.5-1 through 8.5-5. Sample containers

provided to the client by Quanterra<!) are

transmitted under custody.
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~uanferra®

Project Name'No.: ---------
Sample Team Members:

Profit Cenler No.: --------

Project MmL1gcr: ---------
Purchase Order No.: ---------

Required Report Date: -------

FIGURE 8.5-1

Example QlIanterra® Chain-of-Custody Form

Smnple Shipment Date: -------------Lab Destination: -------------Lab Contact: -------------Project ContactlPhone: -------------CanierlWaybill No.: --------------

ONE CONTAINER 'PER LINE

Reference Document No. -----
Page 1 of _

Bill To:

Report To: ----------

~

Sample SaJIIlile Datdfimc Container S:m1111e Re1lucsted Testing Condition on Disllosal
Numher DcscdlltionfJ'ype Collected TYllC Volumc Preservative Pmgram Reccillt Record No.

SpecialIIISlnietiolls:

Possible Hazard Identification: ISmnple Disposal:
Non-Iwzaru 0 FlaJlullabl~ 0 Skin Irritanl 0 Poison B 0 Unknown 0 Rehun to Cli~l\t 0 Disposal by Lab 0 Archive (mos.)
l'ImwOlUld Time Required: IQCLevel:
NonnalO Rush 0
I. Relinquished by: Date: 1. Received by: Date:
(SiglUJ IIIl'dAjJi/ia Ii011) Time: (SigJltltllre/AjJi/ialioll) Time:
2. Relinquished by: Dale: 2. Received by: Date:
(SigJltl/llrdA.Di/ia/ioll) Time: (SigJlature/AjJi/iatiOlI) Time:
3. Relinquished by: Date: 3. Received by: Dale:
(Sigllallll'd..yji/ia limI) Time: (Siglltlll,re/A.Di/ia/iolV Time:
Commcnts:

.- ~
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8.5.2.2 Shipping Containers

Shipping containers are defined as the sealed

enclosure in which the sample containers are

stored during shipment from the sample

collection site to the analytical laboratory.

Shipping containers must be of sufficient

number and size to accommodate the samples in

an upright condition. Shipping containers must

also meet all requirements for the shipment of

environmental and/or radioactive samples.

Packaged samples must be shipped to the

analytical laboratory in a safe manner that

preserves the integrity of the samples. The most

common method of sample shipment employs

coolers or ice chests that are sealed with custody

tape and shipping tape. These coolers must be

durable and resistant to crushing during

shipment. All coolers must be well maintained

and cleaned to prevent cross-contamination of

the samples. It is the ultimate responsibility of

the person collecting and packaging the sample

for shipment to ensure that the shipping

containers are clean and functional.

To help prevent sample breakage during'

shipment, additional consideratiop must be

given to providing shock absorbency to all

samples packaged inside the shipping container.

Use of bubble-wrap around each sample

container is the best way to provide this
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protection. Foam packing materials and

vermiculite are also successfully used.

8.5.2.3 Sample Preservatives

Most analytes have a finite holding time in a

given sample matrix. Sample preservation is

the chemical or physical means by which

samples are treated during and/or following

sample collection to aid in the stability of the

analytes of' interest in that matrix. Sample

holding times are also adversely affected when

samples are improperly preserved, or shipped

unpreserved. The preservation of samples at the

time of sample collection will follow the

requirements of the analytical methods used.

This preservation includes the addition of

reagents 'to deter chemical and biochemical

degradation and the maintenance of

refrigeration during transit and ultimate storage

in the laboratory. The required preservatives for

the analysis to be performed on each matrix are

included in Tables 8.5-1 through 8.5-5.

8.5.2.4 Sample Holding Times.

Holding .time is defined as the ma"cimum

allowable time a sample can be stored after

sample collection and preservation (or

laboratory receipt for eLP) until appropriate

processing occurs (preparation or analysis). The

holding time may vary according to method or

client requirements. Tests designated with



holding times as "analyze immediately or

ASAP" are considered parameters that should

be tested by field personnel or on-site. Each

operation has a system in place to ensure that

holding times are monitored by each group

within the operating unit. It is the responsibility

of each Quanterral!!l associate processing the

sample to assure that holding times are met.

Quanterral!!l laboratories are responsible for

meeting all holding times for properly preserved

samples received within 48 hours of collection

or if less than half the holding time has passed.

If these conditions are not met, Quanterral!!l will

attempt to expedite sample analysis as soon as

possible.

Sample holding times are listed in Tables 8.5-1

through 8.5-5.

8.5.3 Sample Handling

Each Quanterra~ laboratory has a facilitly

specific SOP describing sample receipt and log

in in detail. The following sections describe the

general policies followed by aU Quanterral!!l

.laboratories.

8.5.3.1 Sample Receipt .
Samples shall be received and logged In at

Quanterral!!l operations by a designated sample

custodian or other properly trained associate.

Upon sample receipt, the sample custodian
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shall, as appropriate:

• Wear appropriate personal protective
equipment. At a minimum, this consists of
gloves, a lab coat, safety glasses, and in
some cases a respirator

• Examine the shipping containers to verify
that the custody tape is intact

• Examine all sample containers for damage

• Open shipping containers in adequately
ventilated areas to assure worker safety

• Detenrune if the temperature required by
the requested testing program has been
maintained during shipment. Document the
shipping container temperature on the cac

• Compare samples received against those •
listed on the COC

• Verify that sample holding times have not
been exceeded

• Examine all shipping records for accuracy
and completeness

• Detenrune sample pH (if required for the
scheduled analysis) (except VOA samples)
and record on the cac

• Sign and date the cac immediately (only
after shipment is accepted) and attach the
waybill

• Note any problems associated with the
coolers and samples on the cac,
immediately initiate a Condition Upon
Receipt Report (CUR) or equivalent format,

•
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and notify the PM who in turn notifies the
client

• Attach durable (water-resistant) laboratory
sample container labels with unique
laboratory identification number and test

• Place the samples in proper laboratory
storage.

A CUR or an equivalent form/system is

generated by sample control during the sample

log-in process to document anomalies identified

upon the receipt of samples in the laboratory.

These anomalies are outside of laboratory

control and do not require corrective actions to

be taken within the laboratory. The affected

client shall be notified by the PM or designee of

all CURs generated fer their samples. The PM

is responsible for resolving with the client how

to proceed with the samples and documenting

the decision to proceed with the analysis of

compromised samples. CURs must be resolved

prior to sample preparation and analysis. The

completed CUR form shall be stored in the

project me. An example CUR is shown in

Figure 8.5-2. The report narrative will include

an explanation of sample receiving related

anomalies.

8.5.3.2 Sample Log-in

Sample log-in activities at Quanterra<!!l operating

units are fully documented in operation-specific
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SOPs. The following is a general description of

the log-in process:

• Enter the samples in the laboratory sample
log-in book, and/or the LINfS which
contains the following information at a
mIlliInum:

• Project name or identification number

• Unique sample numbers (both client and
intemallaboratory)

• Type of samples

• Required tests

• Date and time of laboratory receipt of
samples

• Field ill supplied by field personnel

• Notify the PM and appropriate Grouprream
Leader(s) of sample arrival

• Place the completed COCs, waybills, and
any additional documentation in the project
file.

8.5.3.3' Sample Storage

The primary considerations for sample storage

are:

• Maintenance at the method prescribed
temperature, if required

Maintenance of sample integrity through
adequate protection from contamination from
outside sources or from cross-contamination
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Client
Project Name:
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FIGURE 8.5-2

Example Quanterra(!) Condition Upon Receipt Anomaly Report (CUR)
Page 1 of2

CUR No.:
Lot --------

Date Received: --------Initiated By:
RFAlCOCNos.: --------

Condition/AnomalyNariance (select from legend on back):

Client Sample ill Analysis Requested Condition (see legend) CommentslActions

11------t-----t-----r--------,1I.'·
..-"

Corrective Action:

~
Client infolJ11ed verbally on:
Sample(s) processed" as is"
Sample(s) ON HOLD until further notit:e
Other action required (see above comments)
No action required.

By: In writing on: _ By: _

Project Manager: ----------Sample Control Reviewer:

SIGNED ORIGINAL !\truST BE RETAINED IN THE PROJECT FlLE .'.
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FIGURE 8.5-2
Example Quanterral!!l Condition Upon Receipt Anomaly Report (CUR)

Page 2 of2

Legend:

•

Cooler:

Temperature:

Containen:

Samples:

Custody Seals:

Chain of Custody (COC):

Container Labels:

la Not received, COC available
lb Leaking
1~ Other. '-- _

2a Temp. Blank: _

2b Cooler Temp: --::-:--:--=--_-:-:-~-_:____: -----
(cooler temp should only be used if there is no Temp. Blank.)

3a Leaking
3b Broken
3c Extra
3d No labels
3e Headspace (VOA only)
3f Other. _

4a Samples received but not on COC
4b Samples not received but on COC
4c Holding Time Expired
4d Sample Preservative: ----'- _
4e Other: _

5a None
5b Not intact
5c Other: _

6a Not relinquished by client
6b Incomplete information
6c Other: _

7a Doesn't match COC
7b Incomplete information
7c Marking smeared
7d Label tom
7e Other: _

•
Other (8):----------------------------

SIGNED ORIGINAL lVIUST BE RETAINED IN THE PROJECT Fll..E



8.5.3.4

of samples. Low-level and high-level
samples, when known, must be stored
separately. Samples and standards must be
stored in separate refrigerators or freezers.
Storage areas for volatile· organic test
requests should be monitored twice per
month by the analysis of a holding
(refiigerator) blank (an aliquot of
contaminant-free water stored in a VOA
vial)

• Security ofsamples within the laboratory.

The requirements listed in Tables 8.5-1

through 8.5-5 for temperatures and holding

times shall be used. Placing of samples in the

proper storage environment IS the

responsibility of sample control personnel.

Quanterra® operations will assign individuals

the responsibility of notifying the Operations

Manager and Group/Team Leaders if there

are any samples which must be analyzed

immediately because of holding time

requirements.

Internal Sample Chain-of
Custody and Interlaboratory
Transfers

Sample custody within QUanterral!!)

laboratories is described in operation-specific

SOPs. The sample custody dotumentation

shall include the following mmunum

requirements:
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• Name of associate taking custody of the
sample from the sample storage area for
preparation or analysis

• Dates sample removed from and returned
to the sample storage area

• Identification of tests to be performed on
the sample aliquot(s) selected by the
associate

• Sample matrix

• Laboratory sample numbers

• Sample storage location.

Additional custody records can be provided

by a facility at the specific request of thee-'

client. Access to all Quanterral!!) facilities is~.

restricted to prevent any unauthorized contact

with samples, extracts, or documentation.

Samples transferred to a. different laboratory

than the original receiving facility are

transferred under chain-of-custody (COC).

The COC IS maintained whether the

laboratory is another Quanterral!!) facility or a

subcontracted laboratory. If the entire sample

volume is transmitted, the original copy of

the client's cac form will be used to

document the relinquishing of the sample and

will accompany the sample to its destination.

A copy of the completed cac form shall be

retained in the laboratory project file. In the

case where an aliquot of a sample is shiPpe.~
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from the laboratory, a new cac will be

generated by the laboratory and shipped with

the sample aliquot. The original COC will

be retained in the project file at the site

holding the original sample container.

Samples are not transferred to other

Quanterra(!) facilities or to subcontractor

laboratories without prier approval of the

client.

8.5.3.5 Sample Disposal and Return
Chain-of-Custody

After the requested analyses on the samples

have been completed, any remaining portions

of the samples will be maintained by the

sample custodian until the samples are

disposed of or returned to the client. The.

disposal of each sample is recorded on the

client's COC form, in LIMS, or referenced in

the project file. Sample disposal procedures

and documentation are described ill

operation-specific SOPs. Quanterra(!)'s routine

sample retention period is at least thirty days

after the analytical report is issued to the

client, unless othef'vVise specified by the

client.

For Nuclear Regulatory Commission (NRC)

or state licensed laboratories, a real-time

inventory of all radioactive isotopes contained

in the laboratory (including radioactive

Quant=a QAIdP
Section No.: 8.0
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 63 of90

samples), as required by the NRC or state, is

maintained by the Radiation Safety Officer

(RSO). If the quantities of radioactive

materials in-house approach the limits

stipulated by the laboratory NRC or state

license, appropriate action must be taken to

ensure the licensed level is not exceeded.

This may involve returning samples to clients

immediately.

If samples are returned to the client rather

than disposed of by the laboratory, the

original COC is used to document custody

transfer back to the client from the laboratory.

A copy of the completed COC is retained in

the l.aboratory proj ect file.

8.5.4 Calibration Procedures and
Criteria

All equipment and instruments used at

Quanterra<!>' operations' ... for quantitative

measurements are controlled by a formal

calibration program. Calibrations may be

periodic or operational. These are described

in operation-specific and corporate SOPs. At

a minimum, these procedures shall include:

• Instrument to be calibrated

• Reference standards used for calibration

• Calibration technique (e.g., linear,
quadratic)



• Acceptable performance
corrective actions
specifications are not met

tolerances and
required if
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stored separately from equipment used for

analysis.

8.5.4.1

• Frequency of calibration

• Calibration documentation requirements.

Whenever possible, recognized procedures

such as those published by AS1M or the

USEPA or procedures provided by

manufacturers shall be adopted. If established

procedures are not available, a procedure

shall be developed considering the type of

equipment, stability characteristics of the

equipment, required accuracy, and the effect

of operation error on the quantities measured.

Physical Reference
Standards

Physical reference standards associated with

periodic calibrations include weights for

.calibrating balances and certified

thermometers for calibrating working

thermometers. Whenever possible, physical

reference standards shall be calibrated by a

body that can provide traceability to

nationally or internationally recognized

standards. If these standards are not

available, the basis for the reference standard

shall be documented.

Physical reference standards shall be used

only for calibration procedures and shall be

8.5.4.2 Chemical Reference
Standards and Reagents

Chemical reference standards are generally

associated with operational calibration. These

standards include reference materials

traceable to recognized standards suppliers.

This may include vendor-certified materials

traceable to national or international standard

reference materials (e.g., NIST or AlLA).

All chemical reference standards maintained

in the laboratory for use in calibrations (or as•.

QC spiking solutions) shall be labeled 0 .

referenced to appropriate documentation with

the following information at a minimum:

• A uruque identification including
concentration (solutions contatn.lOg
several analytes can be identified such
that the solution constituents and
concentrations can be referenced to a
logbook)

• Medium prepared in

• Preparation date

• Expiration date

• Initials of preparer.



necessary.

Vials containing standard solutions that are

not large enough to accommodate labels

listing the above information may be

referenced to a. laboratory logbook or

notebook entry. The expiration date of the

working standard must not exceed the

expiration date of the original material.

When possible, reference standards are

purchased from a Quanterral!l preapproved

vendor. Standards are verified before use by

the vendor or Quanterra\!!J where applicable.

Prior to use, the laboratories must confIrm

that the lot they received from the vendor was

approved. Special standards that are obtained

from another source must be independently

verified at the lab. Verification of a reference

standard from neat materials IS also

•'~1

•

8.5.4.3 Standard Verification
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change in concentration. tare is exercised in

the proper storage and handling of standard

solutions. Standards are always. stored

separately from samples.

An independent standard is used to verify

initial calibrations, An independent standard

is defIned as a standard composed of the same

target constituents as, but from a different

source than those used in the standards for the

initial calibration. An independent standard

may be a laboratory-prepared or a certified

independent standard solution(s).

Independence of reference material can be

achieved by: (1) purchasing reference

materials from two separate vendors, (2)

using a different lot, or (3) having two

separate individuals prepare the calibration

and verification standard solutions if

independent sources are not available for neat

standards.

Records for all purchased standards and

reagents shall include the date of receipt, the

date opened, and, where applicable, the

expiration date.

To extend the use of an expired standard,

reverification is necessary provided that new

analysis produces acceptable data. The

verification of an expired standard IS

performed against a current, independent

standard reference material by analyzing

within a valid calibration and QC ,. 8.5.4.4 Periodic Calibration

•
Stock and working standards are checked

regularly for signs of deterioration, such as

discoloration, formation of precipitates, or

Periodic calibration IS performed at

prescribed intervals. In general, equipment

which can be calibrated periodically is a

distinct, singular purpose unit and IS



Equipment or instruments that fail calibration

or become inoperable during use shall be

relatively stable in performance. These

include balances, micropipettors, counters,

thermometers, refrigerators, freezers, and

ovens. Equipment employed at Quanterra(!)

operations requiring periodic calibration are

listed along with their respective calibration

requirements in Table 8.5-6. Each Quanterra(!)

operating unit has SOPs in place for the

calibration of this equipment if in use at their

location.

8.5.4.5 Operational Calibration

Operational calibration is routinely performed

as part of instrument usage, such as the

development of a standard calibration curve.

The accuracy of initial calibrations are to be

verified prior to sample analysis through the

use of an independent standard in situations

where the source method requires calibration

verification. A laboratory control sample

(LCS), prepared from an independent

standard, may also be used for calibration

verification. Detailed requirements for

operational calibration are contained in

method-specific SOPs. A summary of the

various operational calibrations performed at

Quanterra~ operations is shown in Tables 8.5

7 through 8.5-9.

Calibration Records8.5.4.7

••

tagged to indicate they are out of calibration.

Such instruments or equipment shall be

repaired and successfully recalibrated before

reuse. Following recalibration or verification,

back to control will be documented in the

injection/run log and/or maintenance

logbook through the routine identification of

the required calibration runs specified by the

standard operating procedure. The procedure

for tagging out such instruments or equipment

is described in the Corporate SOP Number

CORP-QA-OO 10, "Nonconformance and

Corrective Action."
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Recalibration may occur more frequently than

sc~eduI~d. At any time,. if eqUipmene

calibratIOn becomes suspect, It shall undergo .. '

a calibration check to determine whether the

current calibration is still acceptable or if

recalibration is required.

Calibration shall be documented for each

piece of equipment subject to calibration. All

calibration records (periodic and operational)

directly affect data and may not be limited to

one project. These r~cords shalf be stored in

either L.1.e quality records or the associated

project files. Project files that include sample

data shall either include the calibration

records or include reference to them.
Calibration Failure8.5.4.6
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8.6 Quality Assessment

The effectiveness· of the QA practices at a

laboratory is measured by the quality of data

generated by the laboratory. Each Quanterra(?)

operating unit shall establish, implement and

document procedures to detect, prevent, and

correct quality problems and to ensure quality

improvement. Items and processes that do

not meet established requirements must be

investigated to determine their cause.

Improvements must be implemented in the

operations which will prevent a recurrence of

these quality problems and provide overall

quality performance. All phases of laboratory

work should be designed with the objective of

preventing problems and improving quality

on a continuous basis.

8.6.1 Data Quality Assessment

Data quality is judged in terms of precision,

accuracy, representativeness, completeness

and comparability. The areas of

representativeness, comparability, and

completeness for an overali project, inclusive

of sampling issues, may be beyond the

c·ontrol of the laboratory. The elements over

which the laboratory has direct control are

precision, accuracy, and completeness relative

to analytical testing results.

Precision and accuracy assessments are made

as part of the evaluation of laboratory QC
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data generated during sample preparation and

analysis. The QC samples employed at

Quanterra(?) as part of routine sample analysis

are summarized in Section 8.4 of this

document. Table 8.6-1 shows the precision

and accuracy. measurements employed by

Quanterrae. Analytical method SOPs and

Quanterra~ Policy Number QA-003,

"Quanterra'!J Quality Control Program" ,

include information on requirements for the

type of QC. samples, frequencies, and

acceptance criteria. Additionally, the SOPs

and Policy describe the appropriate actions to

be taken when a QC sample result does not

meet acceptance criteria.

8.6.2 Statistical Evaluation of Data

In-house limits for all QC data must be

evaluated at least annually and compared to

the limits published in the methods for

applicable matrices. Method limits will be

employed until sufficient QC data are

acquired. A minimum of 20 to 30 data points

are recommended to establish the in-house

QC limits. Calculated results of the QC

(LCS) samples are evaluated by comparlilg

against control limits C3-sigma).

Program-specific data analysis requirements

for control charts are followed as required for

data generated under those programs. These



additional requirements shall be documented

in a QAPP or QAS.

Precision and accuracy measurements

employed by Quanterra~are shown in Table

8.6-1. Calculated results of these QC samples

are evaluated using statistical tables or control

charts.

8.7 Data Recording Procedures

To ensure data integrity, all documentation of

data and records generated or used during the

process of data generation must be performed in

compliance with Quanterra~ Corporate SOP

Number QA-008, "Data Recording

Requirements" .

8.8 Data Reduction and Verification
Procedures

Data review procedures, defmed as a set of

computerized and manual checks applied at

appropriate levels of the measurement process,

will be clearly defmed for all measurement

systems in SOPs. Data review begins with the

reduction or processing of data and continues

through verification of the data and the

reporting of analytical results. CqIculations are

checked from the raw data to the final value

prior to reporting results for each group of

samples. Data reduction can be performed by

the analyst who obtained the data or by another
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analyst Data verification starts with the analyst

who performs a 100 percent review of the data

to ensure the work was done correctly the first

time. Data verification continues with review

by a second reviewer who verifies that data

reduction has been correctly performed and that

the analytical results correspond to the data

acquired and processed. This procedure is

outlined in Figure 8.8-1.

8.8.1 Data Reduction and Initial
Verification

Data reduction and initial verification may be

performed by more than one analyst

depending upon the analytical metho_

employed. The preparation and analytical.·

data may be reviewed independently by

different analysts. In these instances, each

item may not be applicable to the subset of

the data verified or an item may be applicable

in both instances. It is the responsibility of

the analyst to ensure that the verification of

data in his or her area is complete. The data

reduction and initial verification process must

ensure that:

• Sample preparation information is correct
and complete including documentation of
standard identification, solvent lot
numbers, sample amounts, etc.

.'
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FIGURE 8.8-1
Data Reduction, Verification, and Reporting

Sample
Analysis

QA Audits Quality
Assurance

Office

Perform Corrective
Action

No

Report
to Client

Perform Corrective
Action

No

Perform Corrective
Action

Verification of
Com pleteness &

Client Requirements
Met by PM

No

Verification of
Correctness by
Data Reviewer

Data Reduction
by Analyst!

100%Verification
of Correctness
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Analysis information IS correct and
complete including proper identification
of analysis output (charts, chromatograms,
mass spectra, etc.)

Analytical results are correct and complete
including calculation or verification of
instrument calibration, QC results, and
qualitative and quantitative sample results
with appropriate qualifiers
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If data are manually processed by an analyst,

all steps in the computation shall be provided

including equations used and the source of

input parameters such as response factors

(RFs), dilution factors, and calibration

constants. If calculations are not performed

directly on the data sheet, they may be

attached to the data sheets.

Proper documentation procedures have
been followed

The appropriate SOPs have been followed
and are identified in the project records

Special sample preparation and analytical
requirements have been met.

The data generated have been reported
with the appropriate number of significant
figures as defined by the analytical method _
in the LINIS or otherwise specified by the
client.

For data that are input by an analyst and

processed using a computer, a copy of the

input shall be kept and uniquely identified

with the project number and other information

as needed. The samples analyzed must be

clearly identified.

Manual integrations are sometimes necessary

to produce good chromatography, but must

only be performed when necessary. Further

discussion of manual integrations and the

required documentation is given in Quanterra

Policy Number QA-Oll, "Acceptable Manual

Integration Practices". .-

beenhaveAll nonconformances
documented

•

•

•

•

•

In general, data will be processed by an

analyst in one of the following ways:

• Manual computation of results directly on
the data sheet or on calculation pages
attached to the data sheets

If data are directly acquired from

instrumentation and processed, the analyst

must verify that the following are correct:

• Project and sa.:nple numbers

• Input of raw data for computer processing

• Direct acquisition and processing of raw
data by a computer.

• Calibration constants and RFs

• Units .:
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• Numerical values used for reporting
limits.

Analysis-specific calculations for methods are

provided in SOPs. In cases where computers

perform the calculations, software must be

validated or verified, as described in Section

6.0 of this document, before it is used to

process data.

The data reduction is documented, signed and

dated by the analyst completing the process.

Initial verification of the data reduction by the

same analyst is documented on a data review

checklist, signed and dated by the analyst.

Data review requirements are described in the

Quanterra Policy Number QA-012,

"Technical Data Review Requirements".

8.8.2 Data Verification

Fol1o\\'1ng the completion of the initial

verification by the analyst performing the data

reduction, a systematic check of the data that

has been fully reduced and checked through

Level 1 review is performed by an experienced

peer, supervisor, or designee. This check is

performed to ensure that level 1 review has been

completed correctly and thoroughly. The second

level reviewer examines the data s"igned by the

analyst. This review includes an evaluation of all

items required in the raw data package. Any

exceptions noted by the analyst must be

reviewed. Included in this review is an
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assessment of the acceptability of the data with

respect to:

• Adherence of the procedure used to the
requested analytical method SOP

• Correct interpretation of chromatograms,
mass spectra, etc.

• Correctness of numerical input when
computer pro~s are used (checked
randomly)

• Correct identification and quantitation of
constituents with appropriate qualifiers

• Numerical correctness of calculations and
formulas (checked randomly)

• Acceptability of QC data

• Documentation that instruments were
operating according to method specifications
(calibrations, performance checks, etc.)

• Documentation of dilution factors, standard
concentrations, etc.

• Sample holding time assessment.

This review also serves as verification that the

process the analyst has followed is correct III

regard to the following:

• The analytical procedure follows the
methods and specific instructions given on
the project QAS or equivalent summary
form



The specific items covered in the second stage of

data verification may vary according to the

analytical method, but this review of the data

must be documented by signing the same

checklist. Data review requirements are

described in the Quanterra Policy Number

QA-012, "Technical Data Review

Requirements".

•

•

•

Nonconforming events have been addressed
by corrective action as defined on a
nonconformance memo

Valid interpretations have been made during
the examination of the data and the review
comments of the initial reviewer are correct

The package contains all of the necessary
documentation for data review and report
production and results are reported in a
manner consistent with the method used for
preparation of data reports.
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• Every parameter or target compound '
requested is reported with either a value or
reporting limit

• The correct units and correct number of
significant figures are utilized

• All nonconformances, including holding
time violations, and data evaluation
statements that impact the data quality are
accompanied by clearly expressed comments
from the laboratory

• The final report is legible, contains all the
supporting documentation required by the
project, and is in either the standard
Quanterra(!!) format or in the client-required
format.

A narrative to accompany the fmal report will be."

finalized by the PM. This narrative will include ,,'

relevant comments collected during the earlier

reviews.

8.8.3 Completeness Verification

A third-level review is performed by the PM.

This review is required before results are

submitted to clients. This review serves to

verify the completeness of the data report and to

ensure that project requirements are met for the

analyses performed. The items to be reviewed

are:

• Analysis results are present for every sample
in the analytical batch, reporting group, or
sample delivery group (SDG)

8.9 Data Reporting

8.9.1 Data Reports

Quanterra(!!) is capable of developing a variety of

data deliverable reports. In general, Quanterra'!!)

reports contain:

• Cover LetterlNarrative - Information on
sample types, tests performed, any problems
encountered, ,and general comments are
provided.

• Analytical Data - Data are reported by

sample or by test with the approPriat.,.
significant figures and reporting limits, an '
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• Methodology - Reference for analytical
methodology used is cited.

have been adjusted for dilution, if
appropriate. Pertinent information including
dates sampled, received, prepared, extracted,
and analyzed are provided.

• Laboratory Performance QC Information 
The results of LCSs and method blanks
analyzed with the project are listed. Any
data or QC anomalies are discussed in the
narrative.

• Matrix-Specific QC Information - Results
of any sample duplicates and MS/MSDs
analyzed with the samples as batch QC are
reported. Other project-specific QC
requested by the client are also reported.
The results include supporting information
such as amount spiked, percent recovery,
or percent differencelRPD.

8.9.3 Reporting Analytical Results

Sample results are reported according to

analytical method SOPs or client specifications.

Normally, the laboratory uses the Quanterra'!J

Reporting Limit (RL) at which any analyte of

interest detected at or above that level is reported

as a positive value and any analyte of interest not

detectable or detected below that level is

reported as "not detected" at the RL. The

laboratory will normally report results within the

calibration, however, any reported results

outside of the calibration range will be

documented in the final report.

In some cases a contract, QAPP,or documented

client request may require the laboratory to

report sample results in a specified manner.

Some examples are given below:

• The labonitory may be requested to report all
analytes of interest that are less than the
laboratory's RL but are greater than the
tvIDL This data will be flagged with an
appropriate qualifier. (See precautions in
"Establishing Reporting Limits", Policy
Number QA-009.)

• The laboratory may be requested to report
any tentatively identified compounds (TICs).
This data will be flagged with an appropriate
qualifier.

• The laboratory may be requested to report
sample results using an RL that is higher
than their normal level. In this case, only the
analytes of interest found at or above that
level would be reported as positive values.

Other Deliverables - Other deliverables
available include disk deliverables,
electronic data transfer, sample raw data
packages, complete deliverable packages,
and custom report formats.

•

8.9.2 Verbal Results

Quanterra:!l, as a policy, discow'ages the release

of data verbally or without full data review. If

however, the client requests analytical results to

be communicated verbally or by f<\csirnile prior

to fInal review, they must be clearly identified as

"Preliminary" results. The client must

understand that the data have not undergone the

required levels of review and may potentially

change.

•

•



In this case, the laboratory will state the
PSRL rather than the RL. All analytes of
interest not detected or detectable below that
level would be reported as "not detected" at
thePSRL.

In these types of cases, the laboratory must

include documentation in the project fIle that

supports the reporting procedure employed.

It is the responsibility of the laboratory to

provide for a reporting system that assures that

any problems associated with an analysis are

properly documented on a nonconformance

memo, communicated to the appropriate

Quanterra'!l associates, and addressed

appropriately in the data report If, after

issuance of a report, Quanterral!!l observes any

mistake that affects the results reported or the

QC interpretation of those results, the client will

be notified.

8.10 Data Validation

Data validation for Quanterral!!l refers to data

reviews conducted in accordance with the

USEPA CLP "Laboratory Data Validation

Functional Guidelines for Evaluating Organic

Analvses" and "Laboratory Data Validation- .
Functional Guidelines for Evaluating Inorganic

Analyses", or modifications thereof, for non

CLP type analyses.

Quantcrn. QAMP
Section No.: 8.0
Dale Initiated: March 20. 1995
Rcvision No.: 3
Dale Rcvised: Novembcr 2, 1998
Pagc 74 of90

This form of data validation provides an

impartial evaluation of the laboratory's results.

Data validation may be requested by the client

for a percentage of data and is usually

performed by a third party, one which was not

involved with the sample analysis. Qualifiers

are assigried to data, when required., according to

the requirements of the data validation protocol

being used.

8.11 Preventive Maintenance and
Service

Facilities, instruments, equipment, and parts are

subject to wear, deterioration, or change in

operational characteristics. Within Quanterrai!!>,

preventive maintenance, coupled with vendO.·

service agreements, is an organized program of

actions taken to maintain facilities and

equipment in control.

8.11.1 Analytical Instrumentation and
Equipment

The primary purpose of the maintenance

program is to prevent instrument and equipment

failure and to minimize down time. A properly

implemented maintenance program increases the

reliability of a measurement system.

At each laboratory each instrument or piece of

equipment shall be uniquely identified. Each

operating unit shall maintain the following:

.~.
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• Instrument/equipment inventory list

• Instrument/equipment major spare parts list
or inventory

• External service agreement documents (if
applicable)

• Instrument-specific preventive maintenance
logbook or file for each functional unit.

The records of routine maintenance and non

routine maintenance shall include at a minimum:

• Name and serial number of the item or
equipment

• Details of maintenance performed

• Dates and results of
recalibrations/reverifications indicating back
to control

• Analyst initials and the date maintenance
was performed whether by the analyst or a
contracted service representative.

Any item or equipment that does not perform to

specifications or defective shall be taken out of

service, clearly identified and segregated until it

has been repaired and shown by

calibration/verification to perform satisfactorily.

Quanterral!!) documents and descr1bes in detail

instrument and equipment preventive

maintenance procedures and requirements in

operation-specific SOPs.
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8.11.2 Facilities

Another important aspect of the laboratory

operation is the existence and maintenance of

adequate, safe, and clean facilities including

appropriate engineering controls such as proper

ventilation, lighting, dust control, hoods, air

flow, protection from extreme temperatures,

waste disposal, and a source of stable power.

The maintenance and use of these facilities and

proper operations are described in the

Quanterral!!) Chemical Hygiene Plan (CHP). The

Laboratory Manager has responsibility for

ensuring a properly maintained facility. The

Laboratory Manager also has the responsibility

for ensuring that samples are stored properly

without contamination, work areas are equipped

with adequate bench, hood and operational

space, and the areas are free from chemical and

radiological contamination that may affect

analytical results.

8.1'1.3 Frequency of Maintenance

Tue frequency of maintenance must consider

manufacturers recommendations and prevIous

experience. Frequency· of preventive

maintenance along with the recommended

preventive maintenance schedules are given in

Tables 8.11-1 through 8.11-27 for analytical

instrumentation and equipment or defined in

operation specific routine maintenance SOPs.

These schedules are the recommended default if



8.12.3 Glassware Preparation

Glassware preparation procedures implemented

at Quanterra\!l operating units are designed to

ensure that con~ants are not introduced

during sample analysis. Procedures describing

glassware preparation are detailed in operation.·,~'

specific SOPs.

•
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8.12.2 Compressed Air and Gases

Ultra high-purity compressed gases from

preapproved vendors or in-house gas generators

will be used when required for instrumentation.

These air and gases must meet the requirements

and specifications of the analytical methods

performed. In-line filters will be used when

appropriate to minimize contamination and

moisture from the gases.

8.12.4 Chemical Storage

Storage of chemicals shall be conducted in a

manner to minimize the potential for fire or

release of hazardous material resulting from an

unplanned chemical reaction. Refrigerators used

for storing flammable liquids must have spark

free interior construction. Flammable solvents

shall be stored in appropriate 'cabinets meeting

all necessary codes. All· chemicals are stored

according to chemical compatibility. Further

details regarding chemical storage are provided

in the Quanterra\!l CHP.Water monitoring procedures used by

Quanterra\!l operating units are detailed 10

operation-specific SOPs.

For volatile analyses the water may be further

purified by purging with an inert gas before use

to remove potential traces of organi~ solvents.

8.12 Other Requirements

not otherwise specified by the manufacturer,

SOP, or Facility-Specific Appendix for the

laboratory. Frequency of maintenance for the

facility systems is documented in the Quanterra\!l

CHP.

8.12.1 Water

High purity water (i.e., ASTM reagent grade or

equivalent water) will be used in all metals,

radiological, wet chemistry, and organIC

analyses. Demonstration of contaminant-free

water is shown through the analysis of method

blanks consisting of the reagent water on a daily

basis for the analyte of interest This water is

obtained by the use of either a commercial ion

exchange deionizing, distillation, or reverse

osmosis unit plus an appropriate polishing unit

The resulting water has a maximum conductivity

of 1.0 umho-crn at 25°C or a minimum

resistivity of 1.0 Mohrn at 25°C. Conductivity or

resistivity will be monitored and documented

daily or on each day that water is dispensed for

analytical use.
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8.12.5 Waste Disposal

Laboratory wastes shall be disposed of safely

and in a manner consistent with applicable

regulations. The -Laboratory Manager or

designee is responsible for the development,

implementation, and maintenance of site

specific procedures that will document all

aspects of the disposal program. These

procedures and the training requirements are

described in the Quanterra(!!) CHP.

8.12.6 Facility Security

Each Quanterra(!!) laboratorj is a limited access,

secure facility. To ensure that only authorized

personnel are able to enter the building from an

entrance that is not monitored, entry into each

building is limited in one or more of the

following ways at a minimum:

• The use of key pads or electronic locks
activated by swipe or magnetic cards which
are issued only to authorized personnel

• Locking doors and Issumg keys only to
authorized personnel

• Alarm systems to detect unauthorized
entrance

• During business hours, entry is possible only
through the main entrance. This entrance is
monitored at all times, usually by a
receptionist. All guests are required to sign
in by using a visitor logbook.
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9.0 Quality Assessment and Response
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9.1 Nonconformance and Corrective
Action

9.1.1 Nonconformance

A nonconformance is an unplanned deviation

from an established protocol or plan. The

deviation may be the result of Quanterra's~

actions as a systematic error, then termed a

deficiency. A single isolated event or event

beyond the control of Quanterra~ is then termed

an anomaly.

Nonconformances can be identified on the basis

of internal or external systems or performance

audits, sample processing, routine calibration

and monitoring of analytical and support

equipment, or QC sample analyses. The

Operations Manager, Project Manager, QA

Manager, Area Leader, and analyst may be

involved in identifying the most appropriate

corrective action. If previously reported data

are affected, the issue is immediately brought to

the attention of Corporate QA and senior

management.

9.1.2 Corrective Action

Corrective actions are measures taken to rectify

conditions adverse to quality and, where

possibIe, to prevent their reoccurrence.

Corrective actions should be timely, determine

the root cause, and evaluate any propagation of

the error or problem. Whenever a systematic

error is discovered that affects the accuracy or

defensibility of results reported to Quanterra'!j,s

clients, client notification will be part of the

corrective action. Corrective actions should be

implemented with an understanding of the

technology and work activities associated with

the quality element, with appropriate training of

Quanterra~ associates and vendors, and should

be monitored for progress and success.

Depending on the nature of the problem, the

corrective action employed may be formal or

informal. In either case, occurrence of the

problem, the corrective action employed, and

verification that the problem has been

eliminated must be documented properly. On

the-spot actions are used to correct minor

problems, such as recalibration, retuning; or a

minor repair (e.g., replacement of a minor part)

of a malfunctioning instrument or the correction

of poor analytical technique being used by an

analyst. These occl;l~ences are documented in

the appropriate injection, run, or analysis

logbooks. Similarly, routine instrument

maintenance, malfunctions, and power failures

are also documented in the appropriate

instrument maintenance logbooks. These events

do not require a fonnal NCM process.

Corrective actions specific to analytical methods

are discussed in the operational-specific SOPs.
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9.1.3 Responsibilities

A detailed description of the responsibilities

associated with nonconformance and corrective

action, as well as the procedures to be followed,

is provided in the Quanterra(!) Corporate SOP

Number CORP-QA-OOIO, "Nonconformance

and Corrective Action."

9.1.4 Nonconformance Memo

As defIned in the SOP, defIciencies and

anomalies for all activities other than sample

log-in or matrix related incidents shall be

documented on a nonconformance memo or via

an electronic process that meets NCM

requirements as approved by QA. DefIciencies

and anomalies may be documented on separate

systems or forms. A log or computerized data

base will be maintained for all

nonconformances determined to be defIciencies.

Deficiencies will be examined for trends

periodically, and this evaluation will be

documented and reported to management. A

copy of the nonconformance memo will be kept

in the project fIles along with the data it refers

to. A copy shall also be kept in the quality flies.

9.2 Audits

Audits of Quanterra(!) laboratories ¥e performed

to assess the degree of adherence to established

policies, procedures, and standards. These

assessments are conducted internally by

Quanterra'!) personnel, who are independent of

-the area being evaluated, and externally by

clients and regulatory agencies. Audits can

identify areas for improvement with regard to

compliance with policies, procedures, and

standards. Audits also provide a means for

correction prior to system failure. The

following types of audits and assessments are

performed at Quanterra'!) laboratories:

• Performance Audits

• Systems Audits or Internal Systems
Evaluations

• Data Audits

• Spot Assessments.

Internal systems audits

generally conducted by QA staff, although

periodic self-audits may be conducted by the

operational units. Audits and assessments are

generally conducted through the use of

checklists and appropriate reference documents.

Internal systems audits or evaluations are

conducted with an opening meeting in which

representatives from management, key

operational staff, and QA staff participate. The

opening meeting provides a review of the

objectives of the audit and the schedule required

to conduct the audit. At the completion of the

audit, a debriefing is held to outline the fIndings,

including identification of positive performance,

to discuss requireme.nts in areas of defIciencie_.~"

and to answer questIons. Spot assessments a.R8I'-
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generally more informal than systems audits,

and may be conducted without prior scheduling.

Internal systems audits or evaluations are

conducted at a minimum yearly by QA staff

external to the lab. Spot assessments are

conducted per schedule by the laboratory QA

group.

The fmdings of all audits and assessments are

documented as is the laboratory response and

any corrective actions. Follow-up checks are

performed and the status of implementation of

corrective actions is documented for all

categories of audits and assessments. This cycle

continues until all issues are closed.

9.2.1 Performance Audits

Performance audits or performance evaluations

(PEs) are conducted to verify the ability of the

laboratory to correctly identify and quantitate

compounds in PE samples. These PE samples

may be supplied internally or externally as

single-blind or double-blind samples and can be

used to assess if a deficiency has been corrected.

The results of internal performance audits may

be used to document the proficiency of the

analyst performing the work or tp assess the

overall performance of an analytical method.

Double-blind performance audits are conducted

by Quanterral!) Corporate QA to assess the

effectiveness of all aspects of laboratory

operation from project initiation through
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analysis and reporting. In addition, any

problems detected regarding quotes, bids, and

invoicing are brought to the attention of the PM

and to the finance/accounting department, as

appropriate.

The results of each performance audit shall be

reported to laboratory management. All

performance audit results which are identified as

unacceptable must be investigated. The

fmdings of the investigation and corrective

action taken must be documented.

9.2.2 Systems Audits

A systems audit assesses fulfillment of the

QAJ.vJP and the effectiveness of the quality

system. Each laboratory undergoes numerous

systems audits performed by external parties,

including federal, state, and local regulatory

authorities and clients.

Independent Internal Systems
Audits or Evaluations

Each year, an independent systems evaluation

will be performed under the direction of the

Corporate Director of Quality Assurance and

according' to Corporate SOP Number, CORP

QA-0014. This evaluation is performed to

assess each laboratory's adherence to the

requirements of the QAivIP, SOPs, internal

policies, and to assess the status of corrective

actions from other audits at that facility.
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The evaluation may result in findings, areas

needing improvement, and notable practices.

Each term will be defmed as such:

Operations management is responsible for
taking corrective action to address the
findings and areas needing improvement
(deficiencies) identified during the audit.

Notable Practices - should also be pointed
out during the audit. These are defined as
laboratory practices that increase
effectiveness and quality and represent
improvements with respect to
conventional laboratory operations.
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prior to submittal to the 'IIi

FindinlZs are defmed as those
noncompliant practices or policies which
have significant adverse impact on data
quality, technical defensibility, or
regulatory acceptance of data. Findings
require immediate attention by the
laboratory management and must be
resolved to comply with Quanterra@'s
quality documents and laboratory
established procedures.

~eas N~eding Improvement - ~epresent.~
isolated mstances of noncomplIance or ..
issues that are judged to have a less
immediate impact on data quality.
Laboratory management must correct the
situation or otherwise ensure that the
condition does not recur.

evaluation reports

auditor.

The evaluated laboratory must respond to

Corporate QA in writing within four weeks of

receivmg the evaluation report. The QA

Manager is responsible for coor~inating the

response to the evaluation report. The

Laboratory Manager or Operations Manager

must approve all responses to internal

The Corporate Director of Quality Assurance

shall appoint a lead auditor to conduct the

systems evaluation. An auditor must be a

Quanterra Quality Assurance Manager with

direct experience ori at least one Quanterra

systems audit or a certified Quanterra Lead

Auditor as defmed in the SOP, CORP-QA

0013, Employee Orientation and Training. A

corporate audit outline shall be used. The lead

auditor has the authority to lengthen the

evaluation, revise the scope of the evaluation,

stop work, or specify an accelerated schedule

for re-evaluation. The lead auditor shall be

responsible for preparing a report detailing the

results of the evaluation. The report shall be

submitted, after approval by Corporate QA, to

the audited Laboratory Manager, Regional

General Manager, and Laboratory QA Manager

within five weeks of the audit. A copy of the

report shall be distributed to the Corporate QA

Director. The audit report shall provide a

summary of the audit results with the auditor's

comments and the findings that were

determined by the lead auditor.
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It is the responsibility of the QA Manager at

each facility to verify implementation of the

corrective actions and document the closure of

all internal evaluation findings. This process

shall be documented and provided to the

recIpIents of the original audit report. This

process is further described in the Quanterra<!!l

Corporate SOP Number CORP-QA-0014,

"Laboratory Internal Systems Evaluation".

Internal evaluation reports shall be maintained

according to the Quanterra<!!l Record Retention

Policy (LEG-004) as confidential documents

and shall not be released for use outside the

laboratory. External auditors may view internal

audit reports as part of their on-site audit.

9.2.2.2 External Systems Audits

Audits of Quanterra~ laboratories are performed

by external agencies and clients. All scheduled

audits shall be placed on the facility's calendar

with the knowledge of the Laboratory Manager

and the Laboratory QA Manager to assure no

scheduling conflicts occur and that appropriate

staff will be available to meet the agencies' or

clients' objectives.

All deficiencies reported to the laboratory must

be responded to within the time line specified

by the client. A plan of action to correct the

deficiencies, as well as corrective actions taken,

must be documented. It is the responsibility of

the QA Manager to coordinate the response to
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the audit report. The development and

implementation of the corrective actions is the

responsibility of the Operations management as

related to their respective areas. All responses

must be approved by the Laboratory Manager

or Operations Manager prior to submittal to the

auditor. A copy of the audit report and the

laboratory's response must be provided to the

Laboratory Managei-. It is the responsibility of

the QA Manager to verify implementation of

the corrective actions and inform the responsible

manager of the closure of all deficiencies from

the audit.

9.2.3 Data Audits

Data audits are routinely performed and

documented to ensure that project records meet

project requirements as described in method

SOPs, project plans, or other documented

requirements. The data audit is used to identify

any lab errors that may have occurred. The

laboratory QA Manager or designee is

responsible for performing data audits as

specified in Quanterra:!l SOP Number CORP

QA-0004, "QA Data Review" . This

independent review may also serve as the

annual assessment of analysts in verifying initial

and/or on-going technical capability of chemists

performing routine analyses.

9.2.4 Spot Assessments

Spot assessments are conducted to monitor or

observe a process or activity in order to verify



conformance to the SOP requirements for that

activity. The frequency, normally monthly, for

performing these assessments is determined by

the facility QA Manager. The scope of the

assessment is also determined by the QA

Manager and may· be directed based on

information obtained from client inquiries,

trends rn recorded nonconformances,

performance ?lldits, or other sources. A spot

assessment may be used to assess a procedure

performance relative to the documented SOP.

This asseSsment identifies deviations from

requirements that may not be detected in a

detailed review of the data package alone. Such

an assessment is conducted by observation of

the associates performing the task compared

with the documented SOP. In some cases, the

assessment may be conducted through

interviews with the associate when observation

of a task is not possible. Review of relevant

documentation for the completed procedure is

included in such an assessment. A checklist may

be used in conducting the assessment. The

results of the assessment are documented, as are

the corrective actions. All deficiencies noted as

a result of a spot assessment must be corrected

by the responsible staff in a timely manner.
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rnqumes, including technical data prob lems,

deliverable issues, tum-around-time

problems, etc. Technical and deliverable

issues are coordinated by the PM and usually

involve input from operations, QA, and

management staff. A formal written response

to the client is coordinated by the PM, but

mayan occasion be delivered by the CSM or

the Account Manager. Details of the types

and levels of complaints and required

documentation are provided in Corporate

Policy No. QA-013, "Procedures to Address

Customer Complaints".

9.4 Quality Reports to Management

The QA M~ager and Corporate Director Of•...~
Quality Assurance shall prepare and maintain .

copies of reports to management on a monthly

basis indicating the effectiveness of the QMS.

The operations monthly QA reports to

management shall, at a minimum, include

discussion of the following activities that

occurred during the month:

• IntemaVextemal audit findings

• Certification changes

• ExtemaVintemal PE sample results

• Data quality investigations.

9.3 Client Inquiries and Complaints

Client inquiries and complaints are generally

received through the PM or a member of the

CST. Typically, the PM communicates with

the client to determine the details of the

• Summary of client inquiries for which QA
was asked to assist the laboratory in
developing a response



• NGvVlab issues
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The corporate reports serve as executive

summaries to members of senior management

of the detailed information provided by the QA

Managers.

9.5 Management Process Review

Based upon laboratory audits or input from

clients or the QA group, management may elect

to assess any of the operations or processes

therein. These reviews and corrective actions

would be documented and followed up by

management. The purpose of these assessments

would be to correct systematic issues or

processes before they impact data quality.

9.6 Management Review of the QMS

Annually laboratory management will

evaluate the status of the quality systems in

the laboratory to ensure the procedures and

policies are in place and they are adhered to.

The Corporate Director of Quality Assurance

annually sends to the laboratory management

an outline of the Quality Systems with a

request that each operation reviews their

status including completion dates on any

items requiring correction or implementation.

The laboratory management report their

assessments with arly recommendations for

changes or improvements to the Corporate

QA Director which in turn will report results

to the Chief Operating Officer.
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10.0 Quality Improvement

Quality improvement at Quanterral!l is a critical

element of our quality strategy as well as our

business strategy. Quanterra\!!l will become a

world class organization through a commitment

to continuous quality improvement. Every

Quanterra\!!l associate must understand that

continuous improvement is a guiding principle

pertinent to all aspects ofour business.

The key elements of quality improvement are:

• Standardization of procedures

• Continuous quality improvement

• Benchmarking

• Quality assessment

• Understanding the clients' needs

• Quality measures and standards.

10.1 Standardization of Procedures

Due to the vast number of methods that have

been introduced into the environmental

analytical field, as well as revisions and

proposed updates to currently promulgated.
methods, many methodologies contain

conflicting requirements. It is through the

generation and use of standard operating

procedures, which contain Quanterra\!!l's best

technical interpretation of published methods,
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that Quanterra\!!l succeeds in providing quality

standardized analytical testing to our clients.

This standardization is achieved through the

implementation of standardized or corporate

SOPs and policies. Quanterra<!l will generate

and implement new SOPs and policies as the

need arises, and will train associates in their

importance and use.

The standardization of procedures, as they are

implemented throughout Quanterra\!!l, result in

improved quality of our services and·

deliverables provided to our clients at some

level at all operations.

Any departures from the standardized

procedures must be documented and, if a

deficiency is noted, it is documented with a

NCM. For further details refer to Section

9.1.1.

10.2 Continuous Quality Improvement

The continuous improvement of processes

throughout Quanterra!) is the responsibility of

each Quanterra\!!l associate. Processes are

followed in every operating unit, group, and

by each individual, and each of these

processes is applicable to this discussion. All

associates are empm.vered and encouraged to

bring suggestions for process improvement



changes to the attention of laboratory

management, as well as the Technology and

QA groups. Management is responsible for

assessmg the recommendation for

improvement and following through with an

implementation plan when appropriate.

10.3 Benchmarking

Benchmarking is a step-by-step method of

improving performance by identifying and

studying best practices and comparing them to

industry practices. Benchmarking is performed

within Quanterra(!!), as well as on the industry.

Changes to processes resulting from

benchmarking may be tested in a single

laboratory under senior technical and QA

management. If successful, the process change

may be implemented throughout Quanterra(!!).

10.4 Quality Assessment

Quality improvement is also achieved through

the practice of quality assessment and

subsequent correction of detected quality

related problems when they occur. Quality

assessment and response are described in

Section 9.0.

10.5 Understanding the Client's Needs

Client satisfaction must be a goal of all

Quanterra~ associates. Periodic client surveys

provide a useful tool to measure if we are
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meeting their needs. While quality is defmed ·,~t
as meeting the requirements of our clients,

both internal and external, we must also strive

to exceed our client's expectations. Every

Quanterra(!!) associate is either directly or

indirectly involved in meeting our client's

needs, therefore effective communication of

these needs to all associates as described in this

QAMP is essential.

Any verbal or written inquires or complaints

from clients to any associate must be addressed

in a timely manner and any issue concerning

data quality must be documented. (See Section

9.3).

10.6 Quality Measures and Standards .~.
Measures and standards used by Quanterra!> are

fundamental to assessing and achieving our

commitment to continuous improvement. With

most business processes, performance IS

generally measured at the end. Quanterra'!>

managers must provide continuous feedback to

all associates regarding performance measures

and standards.

Key Result Indicators (KRIs) provide one of

Quanterra(!!)'s measures. Additional measures

and standards shall be added to track programs,

processes, or projects, as appropriate.

."
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KRls measure performance in areas considered

critical to achieving world class Quality in

customer satisfaction and business performance.

KRIs focus quality measures on the customer

as well as the processes that our customers

value. KRIs are intended to demonstrate

continuous improvement and focus on the "vital

few" issues for the business. Quanterra~ KRIs

include:

• On-time delivery

• Holding time violations

• Reissued reports

• Tum-around-time

• Safety.

Measurements of performance include internal

and external audits, performance evaluations,

and double-blind evaluations which are further

described in Section 9.0. Improved results from

these measurements show successfulness of

process improvements.
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QUANTERRA® QAMP REVISION 3, QA SOP OR
NELAC QUALITY MANUAL: REQUIREO ELEMENTS· POLICY REFERENCE

a) A quality policy statement,Jncluding objectives and commitments, by top management
QAMP Chapter I

b) TIle organization and management stmcture of the laboratory, its place in any parent organiz.1tion and
QAMP Chapter I

relevant organizational charts

c) The relationship between management, technical operations, support services ,md the qualily system QAMP Chapter I

QAMP Chapter 7

d) Procedures to ensure that all records required under this chapter are retained as well as procedllfes for QAMP Chapter 2
control and maintenance of documentation through a document control system which ensures that all

QAMP Chapter 5
standard operating procedures, mimuals, or documents clearly indicate Ihe time period during which the ..
procedure or document was in force

e) Job descriptions of key staff and reference to the job descriptions of other staff QAMP Chapter I and Chapter 3

Separate document of job descriptions available from Lab-HR
Manual

f) Identification of the labor,lIory's approved signatories; at a minilllulll, the title page of the Quality QAMP Tille/Approval Page
M,ulllal must have the signed concurrence, (with appropriate tilles) of all responsible parties including

Facility Specific Appendix Approval Page
the QA officer, lechnical director, and the agenl who is in charge of all laboratory activities sllch as the
laboratory director or laboratory manager

g) TIle laboratory's procedures for achieving traceability of measnrements QAMP Chapter 8

*National Environl\lcntal Laburatory Accreditatiun Confcrcnce Standard, Qnality Systems, Jnly 2, 1998
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QUANTERRA® QAMP REVISION 3, QA SOP OR
NELAC QUALITY MANUAL: REQUIRED ELEMENTS· POLICY REFERENCE

a) A Iisl of all test mel1lOds under which the laboratory perfonns its accredited testing Facility Specific Appendices

b) Mechanisms for ensuring that the laboratory reviews all new work to ensure that it has the appropriate QAMP Chapter 7
facilities and resources before commencing such work

c) Reference to the calibration and/or verification test procedures used QAMP Chapter 8

Table 8-4,5,6,7

d) Procedures for handling sub milled samples QAMP Chapter 8

e) Reference to the major equipment and reference measurement standards used as well as the facililies and QAMP Chapter 8
services used by the laboratory in conducting tests

Facility Specific Appendices

f) Reference to procedures for calibration. verification and maintenance of equipment QAMP Chapter 8

g) Reference to verification practices including interlaboratory comparisons, proficiency testing programs, QAMP Chapter 9
use of reference materials and inlemal quality control schemes

h) Procedures to be followed for feedback and corrective action whenever testing discrepancies are detected. QAMP Chapter 9 and 10
or depar1ures from documented policies and procedures occur

SOP CORP-QA-OOIO, "Nonconformance and Corrective
Action"

*Nalional Environmental Laboratory Accreditation Conference Standard, Quality Systems. July 2, 1998
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QUANTERRA® QAMP REVISION 3. QA SOP OR
NELAC QUALITY MANUAL: REQUIRED ELEMENTS· POLICY REFERENCE

j) TIle laboratory management arrangements for exceptionally pemlitling departures from documented QAMP Chapter 9
policies and procedures or from standard specifications

k) Procedures for de.1ling with complaints QAMP Chapter 9

Policy QA-OI3 "Procedures to Address Customer Complaints"

I) Procedures for protecting confidentiality and proprietary rights (including national security concerns)
QAMP Chapter 5

Corporate Legal Policy

Ill) Procedures for audits and data reviews
QAMP Chapter 8

QAMP Chapter 8 and 9

Policy QA-OI2, "Technical Data Review Requirements"

SOP CORP-QA-0004 "Independent QA Data Review"

n) Processeslprocedures for establishing that personnel are adequalely experienced in the duties they are QAMP Chapter 3
expected 10 carry out and/or receive any needed lraining

SOP CORP-QA-OO 13 , "Employee Orientation and Training"

0) Reference to procedures for reporting analylical resuhs QAMP Chapter 8

Policy QA-009 "Establishment of Reporting Limits"

p) A table of contents and applicable list of references, glossaries, and appendices QAMP Table of Contents

List ofQA Policies and SOPs

Table 2.3-2

.National Environmental Laboralory Accreditation Conference Standard, Quality Systems, July 2, 1998
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Quality-Related Item Standard Operating Procedure for Quality Testing

Acetone CORP-QA-DOO1

Dichlorornethane CORP-QA-DOOI

He:<ane CORP-QA-DOO 1

Hydrochloric acid CORP-QA-DOO 1

Freon CORP-QA-DOOI

Methanol CORP-QA-DOO1

Nitric acid CORP-QA-DOOI

Hydrogen Peroxide CORP-QA-DOOI

Sulfuric acid CORP-QA-DOO1

Toluene CORP-QA-DOO1
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TABLE 5.1-1
Quanterra~ Quality Documents and Required Approval

Quality Document Required Approvals

Quality Assurance Management Plan · Corporate Director of Quality Assurance

(QAMP)

· Vice President of Operations Services

· Chief Operating Officer

Quality Assurance Management Plan · Quality Assurance Manager

(QAMP) Facility Appendix

· Technical Manager

· Laboratory Manager

· Regional Generall\lfanager/Laboratory Director

· Corporate Director of Quality Assurance

Corporate Stmdard Operating Procedures · Corporate Director of Quality Assurance

(SOPs)
· Corporate Director of Environmental Health and Safeo/ ll

· Management (generally a Vice President)

· Technical Specialist (technical SOPs only)

Operation-Specific Standard Operating · Quality Assurance Manager

Procedures (SOPs)
· Labor.ltory Health and Safety Coordinator\)

· Laboratory Manager

· Technical Specialist

Quality Policy Documents · Corporate Director of Quality Assurance

· Vice President of Operations Services

III Required only ifprocedure encompasses more than standard office safety requirements.
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Document Type Frequency of Review Responsible Party

Quality Assurance Management Plan (QAMP) Every Two Years Corporate Director of Quality
Assurance

Quality Assurance rYfanagement Plan (QAMP) Annual Quality Assurance Manager
Facility AppendL"<:

Corporate Standard Operating Procedures (SOP) Every Two Years Corporate Technology/QA

Operation-Specific Standard Operating Every Two Years Laboratory Staff
Procedures (SOP)

Quality Policy Documents Every Two Years Corporate Director of Quality
Assurance

.:.
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Accuracy and
Applicability Precision

Type Inorganic Organic Application Introduced By

Trip Blank (volatiles) No Yes Accuracy Supplier of Containers

Field Blank Yes Yes Accuracy Field Sampler

Rinsate Blank Yes Yes Accuracy Field Sampler

Collocated Sample Yes Yes Precision Field Sampler

Split Sample Yes Yes Precision Field Sampler

Field Duplicate Yes Yes Precision Field Sampler

Field Matri."( Spike Yes Yes Accuracy Field Sampler
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Applic.ability Accuracy and

InorganicJ Precision Introduced

Type Frequency Radiochemical Organic Applic.ation By

Analytical As specified in methods, or as Yes No Accuracy AnalystJ Prep

ISpike needed

Duplicate lout of 20 or at least Yes Yes Precision Analyst! Prep

Il/monthlnm

Instrument As specified methods, or as Yes Yes Accuracy Analyst

IBlank needed

[oterference As specified in methods Yes No Accuracy Analyst

ICheck Sample

[otema! Each sample and standard Yes Yes Both AnalystJ

IStandard Prep

Laboratory 1 per each group of samples Yes Yes Accuracy AnalystJ Prep i..
Control processed up to 20 samples.
Sample

Matri'{ Spike 1 per each group of samples Yes Yes Accuracy AnalystJ Prep

Iprocessed up to 20 samples.

Matri'{ Spike l per each group of samples Yes Yes Both Analyst! Prep
Duplicate processed up to 20 samples.

Method Blank. l per each group of samples Yes Yes Accuracy Analyst! Prep

Iprocessed up to 20 samples.

Surrogate All standards, method blanks, No Yes Accuracy AnalystJ Prep
LCS. and samples.

Method
Depo:ndcnt

Yield Monitor Operation-specific Yes No Accuracy Prep I

..• -.



TABLE 8.4-3
Laboratory Performance Quality Control Samples

Quantcrr:1 QAMP
Table Scc:tion
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 17ofl92

•

•

SamplelMeasurement Purpose

Method Blanks Demonstrates that the laboratory systems (e.g., glassware cleaning
procedures) and laboratory reagents used for the preparation and analysis of
samples have not contributed to a false positive or negative measurement.

Instrument Blank Demonstrates that the analytical system has not contributed to a false positive
or negative measurement.

Laboratory Control Sample Demonstrates the laboratory's ability to perform an analysis within the

Iperfonnance requirements of the method.

TABLE 8.4-4
Matrix Specific Quality Control Samples

Quality Control Sample Purpose I
DupliClte Samples Estimates the ability of the laboratory to obtain precise

measurements on a sample. TIUs measure is dependent on the
homogeneity of the sample being duplicated. Solid samples often
portray poor sample homogeneity and therefore often have poor
duplication with regards to the sample result

Matri'<: Spike Sample Estimates the ability of the laboratory to obtain accurate
measurements on a sample. The measure is dependent on the bias a
sample matrix may cause regarding a given analj1e.

Matri'<: Spike Duplicate Sample In addition to verifying the accuracy of the matrix spike sample.
the matrix spike duplicate can be used with the matri'<: spike sample. as a measure of precision by calculating the relative percent
difference (RPD).



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

Quanterr.l QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3

Date Revised: November 2.ttl.
P3ge 18 of192:;-

.. !::,

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Acidity Method 305.1 Frequencv: 1 with each - Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Renm all
samples associated with

unacceptable blank

Laboratory 305.1 - Not Applicable
Control Not Applicable

Sample

Mani."{ 305.1 Not Applicable - Not Applicable
Spike

Matrix 305.1 Not Applicable Not Applicable
..

-
. Spike

".

Duplicate

Duplicate 305.1 Frequencv: 1 per batch of 10 - Not Applicable
samples

Criteria: ~ 20 % RPD(3)

Corrective Action: Flag data
outside of limit.



•....... TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantc:rn QAMP
Table Section
Date Initiated: March 20, 199S
Revision No.: 3
Date Revised: November 2. 1998
Page 19 of 192

•

•

Analysis QC Sample Method NPDES<I) Method RCRA (SW846) m

Alkalinity Method 310.1 Frequencv: 1 with each batch - Not Applicable
Blank. 2320B of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Renm all
samples associated with

unacceptable blank.

Laboratory 310.1 Frequencv: 1 with each batch - Not Appli~le
Control 2320B of samples processed not to
Sample exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matri.'X Sp ike 310.1 Not Applicable - Not Applicable

23208

Matri.'X Spike 310.1 Not Applicable - Not Applicable
Duplicate 2320B

Duplicate 310.1 Frequencv: 1 per batch of 10 - Not Applicable
samples Criteria 310.1::=;; 20

2320B % RFD\JI

Criteria 23208: :=;; 25 %
RFDlJI

. Corrective Action: Flag data
outside of limit.



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcm1 QAMP
Table Section
Date Ini1iatcd: M3tCh 20. 199S
Revision No.: 3
Date Revised: November 2. 1998

Page 20 of 192 •

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Ammonia Method 350.1 Frequencv: I with each - Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 350.1 Frequencv: 1 with each - Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits ...

Corrective Action: If not --

within control limits, rerun
all associated samples

Matri-x 350.1 Frequencv: 1 per 10 - Not Applicable
Spike samples, minimum of one

per batch of samples
processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

Matri.-x 350.1 Not Applicable - Not Applicable
Spike

Duplicate

Duplicate 350."1 Not ApplicJbk - Not Applicable

••••..



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Qumtcm1 QAMP
Table Section
Dale Initiated: March 20. 199~

Revision No.: 3
Dale Revised: November 2. 1998
Page 21 of 192

•

Analysis QC Method NPDES<I) Method RCRA (SW846) (1)

Sample

Ammonia Method 351.2 Frequencv: 1 with each batch - Not Applicable
(TKN) Blank 351.3 of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 351.2 Frequencv: 1 with each batch - Not Applicable
Control 351.3 of samples processed not to
Sample exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits. rerun all associated

samples

Matrix 351.2 Frequencv: 1 per 10 samples, - Not Applicable
Spike 351.3 minimum of one per batch of

samples processed

Criteria: Must be within---
laboratory control limits

Corrective Action: Flag data
outside of limit

MatIi'<: 351.2 Not Applicable - Not Applicable
Spike

.
351.3

Duplicate

Duplicate 351.2 Not Applicable - Not Applicable

351.3



e\,TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrn QAMP
Table Section
Date rnitiated: March 20, 1995
Revision No.: 3
Date Revised: November2. 1998
Page 22 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

BOD Method 405.1 Frequencv: 1 with each - Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 405.1 Frequencv: I with each - Not Applic:lble
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

"

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matri.'<: 405.1 Not Applic:lble - Not Applic:lble
Spike

Matri.'<: 405.1 Not Applicable - Not Applic:lble
Spike

Duplicate

Duplicate 405.1 Not Applicable - Not Applic:lble I

•



TABLE 8.4-5
. Inorganic Laboratory Quality Control Samples

(Continued)

Quan=QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 23 of 192

•

•

Analysis QC Sample Method NPDES(l) Method RCRA (SW846) (%)

Bromide Method 300.0($) Frequencv: 1 with each batch 9056 Frequencv: 1 with each
Blank 320.1 of samples processed not to batch of samples processed

D1246 exceed 20 samples not to exceed 20 samples
Criteria: Concentration must Criteria: Concentration must

be less than the reporting be less than the reporting
limit limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unac::eptable blank

Laboratory 300.0($) Frequencv: 1 with each batch 9056 Frequencv: 1 with each
Control 320.1 of samples processed not to batch of samples processed
Sample D1246 exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: If not
within control limits, rerun within control limits. rerun

all associated samples all associated samples

Matri,<
300.0($)

Frequencv: 1 per 10 samples, 9056 Frequencv: 1 with each
Spike 320.1 minimum of one per batch of batch of samples processed

D1246 samples processed not to exceed 10 samples

Criteria: Percent recovery
Criteria: Percent recovery
must be within laboratory

must be within laboratory control limits
control limits

Corrective Action: Flag data Corrective Action: Flag data
outside of limit associated with MS outside

of limit

Matri,< 300.01$) Not Applicable 9056 Not Applicable
Spike 320.1

Duplicate D1246

Duplicate 300.0($) Methods 300.0, 320.1: Not 9056 Freguencv: 1 with each

320.1 Applicable batch of samples processed

D1246 Criteri:l: RPD'.') must be

Freguency: Method 01246: within laboratory control.
1 with each batch of samples limits

processed not to exceed 20 Corrective Action: Flag data

samples associated with duplicates
outside of laboratory RPDl.'1

limits



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Tablo Section
Date Initiated: Man:h 20. 1995
Revision No.: 3
Date Revised: November 2, 1998

Page 24 of192.

Analysis QC Sample Method NPDES(ll Method RCRA (SW846) (:l

Chemical Method 410.1 Frequencv: 1 with each - Not Applicable
Oxygen

"
Blank 410.2 batch of samples processed

Demand not to exceed 20 samples
(COD) 410.4

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

llllacceptable blank

Laborntory 410.1 Frequencv: 1 with each - Not Applicable
Control 410.2 batch of samples processed
Sample

410.4
not to exceed 20 samples

Criteria: Percent recovery
must be within laborntory

control limits
' ..

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matri.'<: 410.1 Frequencv: 1 per 10 - Not Applicable
Spike 410.2 samples, minimum of one

410,4 per batch of samples
processed

Criteria: Must be within
laboratory control limits

Corrective Action: Flag data
outside of limit

Matri.'<: 410.1 Not Applicable - Not Applicable
Spike 410.2

Duplicate 410.4
Duplicate 410.1 Not Applicable - Not Applicable

410.2
410,4



••.... ,../j'~" TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrr:l QAMP
Table Section
Date Initiated: March 20, 199S
Revision No.: 3
Date Revised: November 2. 1998
Page 2S of 192

e.

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (:)

Chloride Method 300.0($) Frequencv: I with each 9056 Frequencv: I with each

Blank 325.1 batch of samples processed 9251
batch of samples processed

not to exceed 20 samples not to exceed 20 samples
325.2

325.3 Criteria: Concentration must 9253 Criteria: Concentration must

4500-Cl
be less than the reporting be less than the reporting

limit limit
E

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with .

unacceptable blank Unacceptable blank

Laboratory 300.0($) Frequencv: 1 with each 9056 Frequencv: 1 with each
Control 325.1 batch of samples processed 9251 batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

325.2

325.3 Criteria: Percent recovery 9253 Criteria: Percent recovery

4500-CI
must be within laboratory must be within laboratory

E
control limits control limits

Corrective Action: If not Corrective Action: If not
within control limits, rerun within laboratory control

all associated samples limits, rerun all associated
samples

Marri'( 300.0P ) Freguencv: 1 per 10 9056 Freguencv: 1 with each
Spike 325.1 samples, minimum of one 9251 batch of samples processed

325.2 per batch of samples not to exceed 20 samples
325.3 processed 9253

4500-CI Criteria: Percent recovery
E Criteria: Percent recovery must be within laboratory

must be within laboratory control limits
control limits

Methods 9251 Corrective
Corrective Action: Flag data Action: If not within

outside of limit laboratory control limits.
rerun all associated samples.

Method 9056/9253
Corrective Action: Flag
data associated with MS

outside of limits



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterr:l QA.'v1P
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998

Page 26 of 192 '.

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (J)

Chloride Matrix 300.0(5) Not Applicable 9056 Frequencv: 1 with each

(continued) Spike .. 325.1 9251 batch of samples processed
Duplicate 325.2 not to exceed 20 samples

325.3 9253 Criteria: Percent recovery

4500-Cl must be within laboratory

E
controllimits/< 20 % RPDlJ)

Corrective Action: Flag data
outside of limit

Method 9056: MSD is not
applicable

Duplicate 300.0(5) Methods 300.0. 325.1. . 9056 Method 9056/9253:

325.1 325.2.325.3: Not 9251 Frequencv: 1 with each
325.2 Applicable batch of samples processed

325.3 9253 Criteria: RPDPl must be

4500-Cl Method 4500-Cl E: within laboratory control

E Frequencv: 1 with each limits
batch of samples processed Corrective Action: Flag
not to exceed 20 samples data associated with

duplicates outside of
..

laboratory RPD(J) limits

Chlorine, Method 330.3 Frequency: 1 with each - Not Applicable
Residual Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

e·



• TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanteml QAMP
Table Section
Dau: Initiated: March 20, 199S
Revision No.: 3
Dau: Revised: November 2, 1998
Page 1:7 of 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Chlorine, Laboratory 330.3 Frequencv: 1 with each - Not Applic:Jble
Residual Control batch of samples processed

(continued) Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
witlrinlaboratorycontrol
limits, rerun all associated

samples

Mattix 330.1 Frequencv: 1 with each - Not Applic:Jble
Spike 330.3 batch of samples processed

not to exceed 20 samples

Criteria: Must be within
l:Jboratory control limits

Corrective Action: Flag data
outside of limit

Mattix 330.1 Not Applicable - Not Applic:Jble
Spike 330.3

Duplicate

Duplicate 330.1 Frequencv: 1 with each - Water

330.3 batch of samples processed
not to exceed 20 samples

Criteria: ::;; 20 % RPDP)

Corrective Action: Flag data
outside of limit.



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quante\T3. QA.\.1P
Table Section
Date Initiated: ~i3!'Ch 20. 1995
Revi3ion No.: 3
Date Revised: November2. 1993

P:lge 28 of 192 •

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Chromium Method 218.4- Frequencv: 1 with each 3060A Frequencv: 1 with each
(Cr~) Blank 3500 Cr-D batch of samples processed 7196A batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration Criteria: Concentration less
must be less than the than reporting limit

reporting limit

Corrective Action: Renm
Corrective Action: Rerun all samples associated with

all samples associated with unacceptable blank
unacceptable blank

Laboratory 218.4 Frequencv: 1 with each 3060A Frequencv: I with each
Control 3500 Cr-D batch of samples processed 7196A batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

prepped
Criteria: Percent recovery
must be within laboratory Criteria: percent recovery

control limits for water must be within ..:..
15 % and for solids must be

~"

Corrective Action: If not within ± 20%
within laboratory control'
limits, rerun all associated Corrective Action: Rerun

samples all samples associated with
unacceptable LCS

Matri."( 218.4 Frequencv: I with each 3060A Frequencv: 1 >vith each
Spike 3500 Cr-D batch of samples processed 7196A batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Must be within Criteria: Advisory limits
laboratory QC limits are 75% - 125% recovery

Corrective Action: Flag Corrective Action: Flag
data outside of limit data associated with

unacceptable Matrix Spike

Matri."( 218A Not Applicable 3060A Not Applicable
Spike 3500 Cr-D 7196A

Duplicate

.'.



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quaatcrra QAMP
Table Section
Date Initiated: M=:h 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 29 of 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) ~)

Chromium Duplicate 218.4 Not Applicable 3060A Freguencv: I with each
(Cr~) 3500 7196A batch of samples processed

(continued) Cr-D not to exceed 20 samples

Criteria: ~ 20 % RPD(J) limit

Corrective Action:
Flag data outside of limit.

Color Method 1l0.2 Freguencv: I with each - Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 1l0.2 Not Applicable - Not Applicable
Control
Sample

Matri.'X 110.2 Not Applicable - Not Applicable
Spike

Matri.'X 110.2 Not Applicable - Not Applicable
Spike

Duplicate

Duplicate 1l0.2 Freguencv: 1 with each - Not Applicable
batch of samples processed
not to exceed 20 samples

Criteria: ~ 20 % RPOO1

. Corrective Action: Flag data
outside of limit.

Conductivity Method 120.1 Not Applic:lble 9050A Not Applic:lble
Blank



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantern QAMP
Table Section
Date [ciliated: March 20, 1995
Revision No.: 3
Date Revised: November 2. 1998

Page 30 of 192 ~l....:''l~~'

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (%)

Conductivity Laboratory 120.1 Frequencv: 1 with each 9050A Frequencv: 1 with each

(continued) Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control

limits, rerun all associated limits, rerun all associated
samples samples

Matri'<: 120.1 Not Applicable 9050A Not Applicable
Spike

Matri'<: 120.1 Not Applicable 9050A Not Applicable
Spike

Duplicate

Duplicate 120.1 Frequency: 1 with each 9050A Frequencv: I with each ". "

batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 10 samples

Criteria: ~ 20 % RPDP)

Corrective Action: Flag data
outside of limit.

Cyanide Method 335.1 Frequencv: I with each 9010B Frequencv: 1 with each
(Amenable) Blank batch of samples processed 90llA batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration less---
be less than the reporting than reporting limit

limit

Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with

samples associated with unacceptable blank.
unacceptable blank



•... ,', .
'.:.;.~.", TABLE 8.4-5

Inorganic Laboratory Quality Control Samples
(Continued)

Qu3lltern QAlvlP
Table S.:ction
Date Initiated: March 20. 1995
Revision No.: J
Date Revised: November 2. 1998
Page 31 of 192

•

•

Analysis QC Sample Method NPDES(I) Method R CRA (SW846) (1)

Cyanide Laboratory 335.1 Frequencv: 1 with each 9010B Frequencv: I with each
(Amenable) Control batch of samples processed 9012A batch of samples processed

(continued) Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not
within laboratory control Corrective Action: Rerun ::til

limits, rerun ::til associated samples associated with
samples unacceptable LCS

Matrix 335.1 Frequencv: 1 per 10 9010B Freguencv: 1 with each
Spike samples, minimum of one 9012A batch of samples processed

per batch of samples not to exceed 20 samples
processed

Criteria: Advisory limits are
Criteria: Percent recovery 75% - 125% recovery
must be within laboratory

control limits Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matri"( Spike
outside of limit

Matri"( 335.1 Not Applicable 90 lOB Freguencv: 1 with each
Spike 9012A batch of samples processed

Duplicate not to exceed 20 samples

Criteria: Advisory limits are
75% - 125% recovery

Corrective Action: Flag data
associated with unacceptable I

.Matrix Spike

Duplicate 335.1 Not Applicable 9010B Not Applicable. 9012A



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quan= QA.\iP
Table Section
Date lnitia1ed: M3rCh 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 32 of 192

Analysis QC Sample Method NPDES(I) Method ReM (SW846) (2)

Cyanide Method 335.2 Frequencv: 1 with each Frequencv: 1 with each
(Total) Blank 335.3 batch of samples processed 90l<lB;, batch of samples processed

4500-
not to exceed 20 samples

9012A
not to exceed 20 samples

CNE Criteria: Concentration must Criteria: Concentration less
be less than the reporting than 'reporting limit

limit
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable bl<lIlk

unacceptable blank

Laboratory 335.2 Frequencv: 1 with each Frequencv: 1 with each
Control 335.3 batch of samples processed 9010B batch of samples processed
Sample

4500-
not to exceed 20 samples

9012A
not to exceed 20 samples

CNE Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits
"

Corrective Action: If not Corrective Action: Rerun all
within laboratory control samples associated with
limits, rerun all associated unacceptable LCS

samples

Matrix 335.2 Frequencv: 1 per 10 9010B Frequencv: 1 with each
Spike 335.3 samples, minimum of one 9012A batch of samples processed

4500-
per batch of samples not to exceed 20 samples

processed
CNE Criteria: Advisory limit is

Criteria: Percent recovery 75% - 125% recovery
must be within laboratory

control limits Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matrix Spike
outside of limit

•



-.. , .... TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued) .

Quant=1 QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 33 of 192

•

•

Analysis QC Sample Method NPDES(I) Method ReRA (SW846) m

Cyanide Matrix 335.2 Not Applicable 9010B Frequencv: 1 with each
(Total) Spike 335.3 9012A batch of samples processed

(continued) Duplicate
4500-

not to exceed 20 samples

CNE Criteria: Limit is 75%-
125% recovery

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 335.2 Methods 335.2. 335.3: Not 9010B Not Applicable
Applicable

335.3 9012A

Method ol500-CN E:
Freguecnv: 1 with each

batch of samples processed
not to exceed 20 samples

Criteria: ~ 20 % RPDOl

Corrective Action: Flag data
outside of limit.

Flashp0int Method - Not Applicable 1010 Not Applicable
Blank

1020A

Laboratory - Not Applicable 1010 Not Applicable
Control

1020ASample

Matrix - Not Applicable 1010 Not Applicable
Spike

1020A

Matri~ - Not Applicable 1010 Not Applicable
Spike

1020ADuplicate
.



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quan= QA."!P
Table Section
Date Initi:ltCd: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998

Page 34 of 192 I.
Analysis QC Sample Method NPDES(l) Method RCR-\ (SW846) (2) I

Flashpoint Duplicate - Not Applicable 1010 FrequencY: 1 per batch of
(continued)

1020A
~samples

Criteria: RPD(3) must be ::;
20%

Corrective Action: Flag data
associated with Wlacceptable

Duplicate

Fluoride Method 300.0(S) Frequencv: 1 with each 9056 Frequencv: 1 with each
Blank 340.2 batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration must--- ---
be less than the reporting be less than the reporting

limit limit

Corrective Action: RerWl all
Corrective Action: RerWl all samples associated with

samples associated with unacceptable

unacceptable blank

Laboratory 300.0lSl Frequencv: I with each 9056 Frequencv: 1 with each
Control 340.2 batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

contro I limits concro I limits

Corrective Action: If not Corrective Action: If not
within laboratory control within control limits. rerW1
limits, rerWl all associated all associated samples

samples

••



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterra QA.\1P
TablCl Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 35 of 192

e··

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (Z)

Fluoride Mattix 300.0(5) Frequencv: I per 10 samples 9056 Frequencv: I with each
(continued) Spike 340.2 byIC batch of samples processed

not to exceed 20 samples

Criteria: Must be within
laboratory QC limits Criteria: Percent recovery

must be within laboratory

Corrective Action: Flag data control limits

outside of limit Corrective Action: Flag data
associated with outside of

limit
Matrix 300.0(5) Not Applicable 9056 Not Applicable
Spike 340.2

Duplicate

Duplicate 300.0(5) Not Applicable 9056 Frequency: 1 with each

340.2 batch of samples processed

Criteria: RPD(J) must be
within laboratory control

limits

Corrective Action: Flag data
associated with duplicates

outside of laboratory RPD\31
limits

Hardness Method 130.2 Frequencv: 1 with each - Not .-\pplicable
Blank 2340B batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantc:ml QAMP
Table Section
Date Initiated: Marcb 20, 1995
Revision No.: 3
Dale Revised: November 2. 1998

Page 36 of 192 .!
Analysis QC Sample Method NPDES(I) Method RCRA (SW846) m

Hardness Laboratory 130.2 Frequency: I with each - Not Applicable
(continued) Control 2340B batch of samples processed

Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, renm all associated

samples

Matrix 130.2 Method 130.2. Not - Not Applicable
Spike 23408 Applicable

Method 23408:
'-.

Frequencv. Criteria and
Corrective Action: See rcp

Metals Method 200.7
Requirements

Matrix 130.2 Method 130.2. Not - Not Applicable
Spike 23408 Applicable

Duplicate

Method 23408:

Frequency. Criteria and
Corrective Action: See rcp

Metals Method 200.7
Requirements

Duplicate 130.2 Frequencv: I per 20 - Not Applicable

2340B samples, minimum of one
per batch of samples

processed

. Criteria: RPDPI must be---
within laboratory control

limits

Corrective Action: Flag data
outside of limit ,



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrra QAMP
Table Section
DatC Initiated: Marcil 20, 199S
Revision No.: 3
Da:r.e Revised: November 2, 1998
Page 37 of 192

•

•

Analysis QC Sample Method NPDES(l) Method RCRA (SW846) (%)

Iodide Method 345.1 Frequencv: 1 with each - Not Applicable
Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 345.1 Frequencv: 1 with each - Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matrix 345.1 Freguencv: 1 per batch of 20 - Not Applicable
Spike samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

Matri."( . 345.1 Not Applicable - Not Applicable
Spike

Duplicate .
Duplicate 345.1 Not Applicable - Not Applicable



•TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantern QAMP
Tablo Section
Date Initiated: March 20, 1995
Revision No.: 3
Dw Revised: November 2, 1998
Page 38 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Iron Method 3500-Fe Frequency: I with each - Not Applicable
Blank D batch of samples processed

not to exceed 20 samples

Criteria: Concentration must---
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 3500-Fe Frequency: I with each - Not Applicable
Control D batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits
.-

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matti" 3500-Fe Frequency: I every 10 - Not Applicable
Spike D samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

Matti" 3500-Fe Not Applicable· - Not Applicable
Spike D

Duplicate

.~.



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantm'a QAMP
Tabla Section
Date Initiated: ~h 20.1995
Revision No.: 3
Date Revised: November 2. 1998
Page 39 of 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) ~)

Iron Duplicate 3500-Fe Frequency: 1 per batch of 20 - Not Applicable
(continued) D samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag
associated data outside of

limit

Methylene Method 425.1 Frequency: I with each - Not Applicable
Blue Active Blank. batch of samples processed
Substances not to exceed 20 samples
(MBAS)

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 425.1 Frequency: I with each - Not Applicable
Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples



•TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrr:1 QMlP
Table Section
Dau: Initiated: Much 20, 1995
Revision No.: 3
Dau: Revised: November 2. 1998
Page 40 of 192

Analysis QC Sample Method NPDES(I) Method RCM (SW8~6) (:) I
Methylene Matrix 425.1 Frequencv: 1 per 10 - Not Applicable

Blue Active Spike samples, minirnwn of one
Substances per batch of samples
(MBAS)

.... ~

processed
(continued)

Criteria: Percent recovery
must be within laboratory

controllirnits

Corrective Action: Flag data
outside of limit

Matrix 425.1 Not Applicable Not Applicable I-
ISpike

Duplicate I
Duplicate 425.1 Not Applicable - Not Applicable I

Nitrate Method 300.0(5) Frequencv: I with each 9056 Frequencv: I with each i
Blank 352.1 batch of samples processed batch of samples processed I

I ....
not to exceed 20 samples 9210 not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration must '---
be less than the reporting be less than the reporting

limit limit

Criteria 9210:

Corrective Action: Rerun all Concentration must be < I

samples associated with mgfl.. of Nitrate I
unacceptable blank Corrective Action: Rerun all I

samples associated with I

unacceptable blank I
Laboratory 300.0(5) Frequencv: 1 with each 9056 Frequencv: 1 with each I

Control 352.1 batch of samples processed batch of samples processed I
Sample not to exceed 20 samples 9210 not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery I
must be within labor.ltory must be within laboratory I

control limits control limits I
Criteria 9210: 90-110% i

I.
!Corrective Action: [f not

within labor.ltory control Corrective Action: [f not I

limits. rerun all associated within laboratory control

I
samples limits, rerun all associated

samples



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterr:l QA.."IP
Table Section
Dale Initiated: March 20, 1995
Revision No.: J
Dale Revised: November 2. 1998
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•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Nitrate Matrix 300.0(~) FrequencY: 1 per 10 9056 Frequencv: 1 with each
(continued) Spike 352.1 samples, minimum of one batch of samples processed

per batch of samples 9210 not to exceed 20 samples
processed

Criteria: Percent recovery
Criteria: Must be within must be within laboratory
laboratory control limits control limits

Criteria 9210: 75-125%

Corrective Action: Flag data
outside of limit Corrective Action: If not

within laboratory control
limits, flag all associated

sarnples
Maui."( 300.0P } Not Applicable 9056 Not applicable
Spike 352.1

Duplicate 9210
Duplicate 300.0P } Not Applicable 9056 Method 9056:

352.1 Freguencv: 1 per 10
9210 samples

Criteria: RPOlJ) must be
;,vithin laboratory control

limits

Corrective Action: If not
within laboratory control
limits. flag all associated

samples

Method 92 lO: Not
applicable



•TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantctn QAMP
Table Section
Date Initiated: March 20. 199S
Revision No.: 3
Date Revised: November 2. 1993
Page 42 of 192

QC

IAnalysis Sample Method NPDES(I) Method RCRA (SW846) (2)

Nitrite Method 300.0(J) Freguencv: 1 with each batch 9056 Frequencv: 1 with each
Blank 354.1 of samples processed not to batch of samples processed

exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration must
be less than the reporting be less than the reporting

limit limit

Corrective Action: Rerun all Corrective Action: Rerun all

I
samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 300.0m Freguencv: 1 with each batch 9056 Frequencv: I with each
IControl 354.1 of samples processed not to batch of samples processed

Sample exceed 20 samples not to exceed 20 samples I

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: If not
-

within laboratory control within laboratory control
limits, rerun all associated limits, rerun all associated

samples samples

Matrix 300.0l~) Freguencv: 1 per 10 samples, 9056 Freguencv: 1 with each
Spike 354.1 minimum of one per barch of batch of samples processed

samples processed not to exceed 20 samples

Criteria: Must be within Criteria: Percent recovery---
laboratory control limits must be within laboratory

control limits

Corrective Action: Flag data Corrective Action: If not

outside of limit within laboratory control
-limits. flag all associated

samples

Matrix 300.0(5) Not Applicable 9056 Not Applicable
Spike 354.1

DupliClte

••



•. .t.:..... TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Qu3l1temlQAMP
Table Section
Date lnitiatcd: March 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 43 of 192

•

•

QC

IAnalysis . Sample Method NPDES(1) Method RCRA (SW846) (1)

Nitrite Duplicate 300.0(3) Not Applicable 9056 Frequencv: 1 per 10

(continued) 354.1 samples

Criteria: RPD() must be
within laboratory control

limits

Corrective Action: Ifnot
within laboratory control
limits, flag all associated

samples

Nitrate- Method 353.1 Frequencv: 1 with each batch - Not Applicable

Nitrite Blank 353.2 of samples processed not to

353.3
exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 353.1 Freauencv: 1 with each batch - Not Applicable

Control 353.2 of samples processed not to
Sample exceed 20 samples

353.3

Criteria: Percent recovery
must be within laboratory

controllirnits

Corrective Action: If not
\vithin laboratory control
limits, rerun all associated

samples



TABLE 8.4-5
.Inorganic Laboratory Quality Control Samples

(Continued)

Quante::rT'3 QAMP
Table Section
Date Initi.Ued: March 20. 199~

Revision No.; J
Date Revised: November 2. 1998

Page 44ofl92 •

QC
IAnalysis Sample Method NPDES(ll Method RCRA (SW846) (!l

Nitrate- Matrix 353.1 Frequencv: 1 per 20 samples, - Not Applicable
Nitrite Spike minimum of one per batch of353.2

(continued) samples processed
353.3

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

Matrix 353.1 Not Applicable - Not Applicable
Spike 353.2

Duplicate 353.3

Duplicate 353.1 Not Applicable - Not Applicable
353.2

353.3

Odor Method 140.1 Frequencv: 1 with each batch - Not Applicable
Blank of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory 140.1 Not Applicable - Not Applicable
Control
Sample

Matri.,,< 140.1 Not Applicable - Not Applicable

ISpike

Matri.,,< 140.1 Not Applicable - Not Applicable
Spike

Duplicate .

••



• TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterr:l QA1\1P
Table Section
Date Initi:ued: March 20. 199S
Revision No.: 3
Date Revised: November 2. 1998
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•

•

QC
Analysis Sample Method NPDES(I) Method RCRA (SW846) (1)

Odor Duplicate 140.1 Frequencv: 1 with each batch - Not Applicable
(continued) of samples processed not to

exceed 20 samples

Criteria: s: 20 % RPD(3)

Corrective Action: Flag data
outside of limit.

pH Method 150.1 Not Applicable 9040B Not Applicable
Blank

4500-W 9045C
B

Laboratory 150.1 Freguencv: 1 with each batch 9040B Freguencv: 1 with each
Control

4500-W
of samples processed not to

9045C
batch of samples processed

Sample
B

exceed 20 samples not to exceed 20 samples

Criteria: Sample provided by Criteria:.Sample provided by
external source. must be external source, must be
within:!: 0.05 pH units within:!: 0.05 pH units

Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits. renin all associated limits, rerun all associated

samples samples

MatrL'( 150.1 Not Applicable 9040B Not Applicable
Spike

4500-H+ 9045C
B

MatrL'( 150.1 Not Applicable 90408 Not Applicable
Spike

4500-W 9045CDuplicate
B



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterr:1 QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: Novcmbcr2. 1998 ~

Page 46 of 192 •

QC

Analysis Sample Method NPDES(I) Method RCRA (SW846) (1)

pH Duplicate 150.1 Method 150.1 Frequenev: 1 9040B Frequency: 1 with each
(continued)

4500-H+
with each batch of samples

9045C
batch of samples processed

. processed not to exceed 20 not to exceed 20 samples
B samples

Criteria: Advisory limits are,
S; 20%RPDP)

Method 4500-WB
Frequenev: 1 with each batch

Corrective Action: Flag dataof 10 samples
associated with unacceptable

Method 150.1 Criteria: ::;; 20 Duplicate

% RPD,3) limit

Method 4500-W B Criteria:
S; 25 % RPDl3l limit

Corrective Action: Flag data
outside of limit.

Phenolics Method 420.1 Frequency: 1 with each batch 9065 Frequenev: 1 with each
Blank 420.2 of samples processed not to 9066 batch of samplesprocesse

exceed 20 samples not to exceed 20 samples

Criteria: Concentration less
Criteria: Concentration must than reporting limit---

be less than the reporting Corrective Action: Rerun all
limit samples associated with

unacceptable blank
Corrective Action: Rerun all

samples associated with
unacceptable blank

Laboratory 420.1 Frequencv: 1 with each batch 9065 Frequenev: 1 with each
Control 420.2 of samples processed not to 9066 batch of samples processed
Sample exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery
Criteria: Percent recovery must be within laboratory
must be within laboratory control limits

control limits Corrective Action: If not

. within laboratory control
Corrective Action: If not limits. rerun all associnted
within laboratory control samples
limits. rerun all associated -

samples

.'



•....... TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrr:l QA.\1P
Table Section
Date Initiated: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 47 of 192

•

•

Analysis QC Sample Method NPDES(I) Method ReRA (SW846) (2) I
Phenolics Matrix 420.1 Frequencv: 1 with each 9065 Frequencv: 1 with each

(continued) Spike 420.2 batch of samples processed 9066 batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery
Criteria: Percent recovery must be within laboratory
must be within laboratory control limits

control limits Corrective Action: Flag
associated data

Corrective Action: Flag data
associated with unacceptable

Matri.'<: Spike

Matrix 420.1 Not Applicable 9065 Frequencv: 1 with each
Spike 420.2 9066 batch of samples processed

Duplicate not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: Flag

associated data

Duplicate 420.1 Not Applicable 9065 Not Applicable

I420.2 9066

Phosphate Method - Not Applicable 9056 Frequencv: I with each
Blank batch of samples processed

not toexceed 20 samples

Criteria: Concentration less
than reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory -- Not Applicable 9056 Frequenev: 1 with each
Control batch of samples processed
Sample not to exceed 20 samples

. Criteria: Percent recovery
must be within laboratory

contro I limits

Corrective Action: [f not
within laboratory control
limits. rerun all associated

samples



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantern QA..'"IP
Table Section
Date Initiated: March 20. 199S
Revision No.: J
Date Revised: November 2. 1998 .,-,..

Page 48 of 192 .j'
Analysis QC Sample Method NPDES(I) Method ReRA (SW846) (1)

Phosphate Matrix - Not Applicable 9056 Frequency: 1 with each
(continued) Spike batch of samples processed

not to exceed 20 samples
Criteria: Percent recovery
must be within laboratory

control limits
Corrective Action: Flag

associated data associated
with MS outside of limits

Matrix - Not Applicable 9056 Not Applicable
Spike

Duplicate
Duplicate - Not Applicable 9056 Freguency: I with each

Ibatch of samples processed
Criteria: RPD\») must be

within laboratory control
limits

Corrective Action: Flag '.

data associated with
duplicates outside of

- . laboratory RPD\») limits

Phosphorus Method 300.0(4,.5) Frequency: I with each - Not Applicable I
(Total and Blank 365.1 batch of samples processed

Ortho- not to exceed 20 samples
phosphate) 365.2

365.3 Criteria: Concentration must

I
be less than the reporting

limit I

Corrective Action: Rerun all I
samples associated with

Iunacceptable blank

••



• TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quaaterra QAMP
Table Section
Dale Initiated: March 20, 199S
Revision No.: 3
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Page 49 of 192

•

•

Analysis QC Sample Method NPDES(I) Method ReRA (SW846) (1)

Phosphorus Laboratory 300.0(4.') Freguencv: I with each - Not Applicable
(Total and Control 365.1 batch of samples processed

Ortho- Sample not to exceed 20 samples
phosphate) 365.2

(continued) 365.3 Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, renm all associated

samples

Matrix 300.0(4,,) Freguencv: 1 per 10 samples - Not Applicable
Spike 365.1 Criteria: Must be within

365.2 laboratory QC limits

365.3
Corrective Action: Flag data

outside of limit

Matri."( 300.0(4.') Not Applicable - Not Applicable
Spike 365.1

Duplicate
365.2

365.3
Duplicate 300.0\4.)) Not Applicable - Not Applicable

365.1
365.2
365.3

Reactivity Method -- Not Applicable Chapter Freguencv: 1 with each
(Cyanide and Blank 7(~ batch of samples processed

Sulfide) Sections not to exceed 20 samples
7.3.3.2

and Criteria: Concentration must---
7.3.4.2' be less than the reporting

limit

.
Corrective Action: Rerun all

samples associated with
unacceptable blank



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QuantcrT:I. QMvfP
Table Section
Date Initiated: March 20. 199S
Revision No.: 3
Date Revised: November 2, 1998

Page SO of 192 .•'~.. . I

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1) I
Reactivity Laboratory - Not Applicable Chapter Frequencv: 1 with each

(Cyanide and Control 7(5) batch of samples processed
Sulfide) Sample Sections not to exceed 20 samples

(continued) 7.3.3.2
and Criteria: Percent recovery

7.3.4.2 must be within laboratory
control limits I

Corrective Action: Rerun all 1

samples associated with I
unacceptable LCS

MatIi'l: - Not Applicable Chapter Follow QC sample
Spike 7(6) requirements of .

Sections determinative method
7.3.3.2

and
7.3A.2 I

I

MatIi'l: - Not Applicable Chapter Follow QC sample .......

Spike 7(5) requirements of
Duplicate Sections detenninative method

7.3.3.2
and

7.3A.2
Duplicate - Not Applicable Chapter Not Applicable

7(5)

Sections
7.3.3.2

and
7.3 ..,U

Silica, Method 370.1 Frequencv: 1 with each Not Applicable
Dissolved Blank batch of samples processed

not to exceed 20 samples

Criteria: Concentration must---
be less than the reporting

limit

Corrective Action: Rerun all.
samples associated with

unacceptable blank



• TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantctra QAMP
Table Section
Date Initialed: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page SI or 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Silic~ Laboratory 370.1 Frequencv: 1 with each - Not Applicable
Dissolved Control batch of samples processed

(continued) Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits. rerun all associated

samples
MatrL'<: 370.1 Frequencv: 1 with each - Not Applicable
Spike batch of samples processed

not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside oflimit

Matrix 370.1 Not Applicable - Not Applicable
Spike

Duplicate
Duplicate 370.1 Not Applicable - Not Applicable

Solids Method 160.1 Frequencv: 1 with each - Not Applicable
Blank 160.2 batch of samples processed

160.3 not to exceed 20 samples

160A
Criteria: Concentration must

be less than the reporting
limit

Corrective Action: If analyte
level in method blank is ~

RL for the analvte of interest
in the sample. all associated

samples with reportable
levels of analyte are

reprepared and reanalyzed.
SOP No. CORP-WC-0002.



••TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quant='a QAMP
Table Section
Date Initiated: Marcll20, 199~

Revision No.: 3
Dale Revised: November 2. 1998
Page ~2 of 192

QC
Analysis Sample Method NPDES(I) Method RCM (SW846) (1)

Solids Laboratory 160.1 Frequencv: 1 with each batch - Not Applicable

(continued) Control 160.2 of samples processed not to
Sample exceed 20 samples

160.3

160.4 Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, reprepare and rerun

all associated samples

Matri'{ 160.1 Not Applicable - Not Applicable
Spike 160.2

160.3

160.4

Matri'{ 160.1 Not Applicable - Not Applicable
Spike 160.2 ';'.0'

DupliClte
160.3

160A

Duplicate 160.1 Frequencv: 1 with each batch - Not Applicable

160.2 of samples processed not to

160.3
exceed 20 samples

160A Criteria: Sampleresults

160.5
should agree within 20% if
both the sample and sample
duplicate results are > 5 X

RL
Corrective Action: Flag data
outside of limit- Address in

the project narrative

Specific Method 120.1 Frequencv: 1 with each batch 9050A Frequencv: 1 with each
Conductance. Blank of samples processed not to batch of samples processed

exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration must

. be less than the reporting be less than the reporting
limit limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

.'.~
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Inorganic Laboratory Quality Control Samples

(Continued)

Qumtern QAMP
Table Section
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•

•

QC
Analysis Sample Method NPDES(I) Method RCM (SW846)~)

Specific Laboratory 120.1 Frequencv: 1 with each batch 9050A Frequencv: 1 with each
Conductance Control of samples processed not to batch of samples processed

(continued) Sample exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: If not
within laboratory control within laboratory control
limits, rerun all associ~ted limits, rerun all associated

samples samples

Matri."<: 120.1 Not Applicable 9050A Not Applicable

ISpike

Matri."<: 120.1 Not Applicable 9050A Not Applicable
Spike

Duplicate

Duplicate 120.1 Frequencv: 1 with each batch 9050 Frequencv: 1 with each
of 20 samples processed batch of 20 samples

processed
Criteria: RPDm must !Je

within laboratory QC limits Criteria: RPDP) must be
within laboratory QC limits

Corrective Action: Flag
associated data if outside of Corrective Action: Flag

limits associated data if outside of
limits

Sulfate Method 300.0l )) Frequencv: 1 with each batch 9038 Frequencv: 1 with each
Blank 375.1 of samples processed not to 9056 batch of samples processed

375.4 exceed 20 samples not [0 exceed 20 samples

Criteria: Concentr.ltion must Criteria: Concentr.ltion must---
be less than the reporting be less than the reporting

limit limit.
Corrective Action: Rerun all Corrective Action: Rerun all

samples associated with samples associated with
unacceptable blank unacceptable blank



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

QuantelT:1 QAMP
Table So:ction
Date Initialed: March 20, 199~

Revision No.: 3
Date Revised: November 2, 1998
Page ~4 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Sulfate Laboratory 300.0\) Frequencv: 1 with ench 9038 Frequencv: 1 with each
(continued) Control 375.1 batch of samples processed 9056 batch of samples processed

Sample 375.4 not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Method 9038 Criteria:
must be within laboratory Percent recovery must be

control limits within ± 15 %

Corrective Action: If not Method 9056 Criteria:
within laboratory control Percent recovery must be
limits, rerun all associated within laboratory control

samples limits

Corrective Action: Rerun all
samples associated with
unacceptable LCS (ICV)

Mattix 300.0P ) Frequencv: 1 per 10 9038 Frequencv: 1 with each
Spike 375.1 samples, minimum of one 9056 batch of samples processed

375.4 per batch of samples not to exceed 10 samples --.

processed (1vlethod 9038) or 20
samples (lvlethod 9056)

Criteria: Percent recovery
must be within laboratory Method 9038 Criteria:

control limits Limits are 75% - 125%
recovery

Corrective Action: Flag data Method 9056 Criteria:
outside of limit Percent recovery must be

within laboratory control
limits

Corrective Action: Flag data
associmed with unacceptable

Matrix Spike

Mattix 300.0lj) Not Applicable 9038 Not Applicable
Spike 375.1 9056

Duplicate 375,4

.-
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Inorganic Laboratory Quality Control Samples

(Continued)

Quant= QA.'-'lP
Table Section
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Page 55 of 192

•

•

QC
Analysis Sample Method NPDES(I) Method ReRA (SW846) (:)
Sulfate Duplicate 300.0v1 Not Applicable 9038 Frequencv: 1 with each

(continued) 375.1 9056 batch of samples processed
375.4

Criteria: RPD(3) must be
within laboratory control

limits

Corrective Action: Flag data
associated with duplicates

outside of laboratory RPD\~)

limits
Sulfide Method 376.1 Frequencv: 1 with each batch 9030B Frequencv: 1 with e::lch

Blank 376.2 of samples processed not to 9034 batch of samples processed
exceed 20 samples not to exceed 20 samples

Criteria: Concentration must Criteria: Concentration must---
be less than the reporting be less than the reponing

limit limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 376.1 Freguencv: 1 with each batch 9030B Frequencv: 1 with e::lch
Control 376.2 of samples processed not to

9034
batch of samples processed

Sample exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: If not Corrective Action: Flag
within laboratory control associated data
limits, rerun all associated

samples
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Inorganic Laboratory Quality Control Samples

(Continued)

Quantern QA..\1P
Table Section
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Revision No.: 3
Date Revised: November 2. 1998
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QC

Analysis Sample Method NPDES(ll Method RCRA (SW846) (:l

Sulfide Matrix 376.1 Frequencv: 1 with each batch 9030B Frequencv: 1 with each

(continued) Spike 376.2 of samples processed not to 9034 batch of samples processed
exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laboratory must be within laboratory

control limits control limits

Corrective Action: Flag data Corrective Action: Flag
outside of limit associated data

Matri.'<: 376.1 Not Applicable 9030B Frequencv: I with each
Spike 376.2 9034 batch of samples processed

Duplicate not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag .,

associated data

Method 903~: Not -
Applicable

Duplicate 376.1 Not Applicable 9030B Not Applicable

376.2 9034

Sulfite Method 377.1 Frequencv: 1 with each batch - Not Applicable
Blank of samples processed not to

exceed 20 samples

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
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Inorganic Laboratory Quality Control Samples

(Continued)

Quantern QMlP
Table Section
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•

•

QC
Analysis Sample Method NPDES(') Method RCRA (SW846) (1)

Sulfite Laboratory 377.1 Frequencv: 1 with each batch - Not Applicable
(continued) Control of samples processed not to

Sample exceed 20 samples

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Matri.x 377.1 Freguencv: I per 20 samples, - Not Applicable
Spike minimum of one per batch of

samples processed

Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action: Flag data
outside of limit

Matrix 377.1 Not Applicable - Not Applicable
Spike

Duplicate

Duplicate 377.1 Not Applicable - Not Applicable

Temperature Method 170.1 Not Applicable -- Not Applicable
Blank

Laboratory 170.1 Not Applicable -- Not Applicable
Control
Sample

Matrix 170.1 Not Applicable -- Not Applicable
Spike

Matrix 170. t Not Applicable -- Not Applicable
Spike

Duplicate

Duplicate 170.1 Not Applic:lble - Not Applicable I



TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quant=QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: J
Date Revised: November2. 1998
Page 58 of 192

QC
Analysis Sample Method NPDES(I) Method RCM (SW846) (1)

Total Method 415.1 Frequencv: 1 with each batch 9060 Frequencv: I with each
Organic Blank of samples processed not to batch of samples processed
Carbon exceed 20 samples not to exceed 20 samples
(TOC)

Criteria: Concentration must Criteria: Concentration less
be less than the reporting than reporting limit

limit
Corrective Action: Rerun all

Corrective Action: Rerun ill samples associated with
samples associated with unacceptable blank

unacceptable blank

Laboratory 415.1 Frequencv: 1 with each batch 9060 Frequencv: I with each
Control of samples processed not to batch of samples processed
Sample .. exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery Criteria: percent recovery
must be within laborntory must be within laboratory .-.

control limits control limits
,.::

Corrective Action: If not Corrective Action: Rerun all
within laborntory control samples associated with
limits, rerun all associated unacceptable LCS

samples

Matri'<: 415.1 Frequencv: 1 per 10 samples, 9060 Frequencv: 1 with each
Spike minimum of one per batch of batch of samples processed

samp les processed not to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recovery
must be within laborntory must be within laborntory

control limits control limits.

Corrective Action: Flag data Corrective Action:
outside of limit Reanalyze if sample

remaining. If not. flag data I
associated with unacceptable I

Matrix Spike



•.:'

TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quantcrra QAMP
Table Section
Date Initiated: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
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•

•

Analysis QC Sample Method NPDES(I) Method ReRA (SW846) (2)

Total Matri'X 415.1 Not Applicable 9060 Frequencv: 1 with each.
Organic Spike batch of samples processed
Carbon Duplicate not to exceed 20 samples
(TOe)

(continued) Criteria: Percent recovery
must be within laboratory

control limits

Corrective Action:
Reanalyze if sample

remaining. If not, flag data
associated with unacceptable

Matri'X Spike Duplicate

Duplicate 415.1 Not Applicable 9060 Not Applicable

Total Method SM Frequencv: I with each set 9020B Frequencv: Run in dupliwte
Organic Blank 5320B of 8 samples between each group of S

Halides (5) analytical detenninations
(TOX) Criteria: Concentration less

than reporting limit Criteria: Concentration less

450.1 (5) than reporting limit or less
Corrective Action: Rerun all than 2 X :MDL or RL

samples associated with whichever is lower
unacceptable blank

Corrective Action: Rerun all
samples associated ' .... ith

unacceptable blank

SOP NO. CORP-WC-oOO I

Laboratory SM Frequencv: 1 with each 9020B Frequencv: I with each
Control 5320B batch of samples processed batch of samples processed
Sample (51 not to exceed 20 samples not to exceed 20 samples

Criteria: Percent recovery of Criteria: Percentrecove~'of

450.1 (Sl analyte must be within analyte must be within 90-
. laboratory control limits 110%

Corrective Action: Rerun all
Correctp,;e Action: Rerun all samples associated with

samples associated with unacceptable LCS (ICv")

unacceptable LCS (ICV) SOP NO. CORP-wc-noo I
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Inorganic Laboratory Quality Control Samples

(Continued)

QuantcrT:1 QA.\IP
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Analysis QC Sample Method NPDES(') Method RCRA (SW846) (1)

Total Matrix SM Frequencv: 1 per 10 9020B Frequencv: 1 per batch of 10

Organic Spike 5320B samples, minimwn of one samples

Halides (5) per batch of samples
(TOX) processed Criteria: Must be within

(continued) laboratory control limits

450.1 (5) Criteria: Must be within---
laboratory control limits Corrective Action: Flag data

associated with unacceptable
Corrective Action: Matri'( Spike

Reanalyze if sample SOP NO. CORP-WC-OOOI
remaining. If not, flag data
with unacceptable Matrix

Spike

Matri'( SM Not Applicable 9020B Not Applicable

Spike 5320B
Duplicate (5)

.'

450.1 (5)

Duplicate SM Frequencv: 1 with each 9020B Frequencv: All samples will
5320B batch of samples processed be analyzed in duplicate

(5) not to exceed 20 samples
Criteria: $ 20 % RPD(Jl limit

Criteria: $ 20 % RPD(Jl limit ifboth the sample and

450.1 (S) sample duplicate results are
Corrective Action: > 10 X ivIDL.

Flag data outside of limit.
Corrective Action:

Flag data outside of limit.

SOP NO. CORP-WC-OOOI

Turbidity Method 180.1 Freguencv: 1 with each - Not Applicable

Blank batch of samples processed
not to exceed 20 samples

Criteria: Concentration must.
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank ." "



• TABLE 8.4-5
Inorganic Laboratory Quality Control Samples

(Continued)

Quanterra QA.'vlP
Table Section
Date Initiated: March 20, 199~
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•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Turbidity Laboratory 180.1 Frequencv: 1 with each - Not Applicable

(continued) Control batch of samples processed
Sample not to exceed 20 samples

Criteria: Percent recovery
must be within laboratory

..
control limits

Corrective Action: If not
within laboratory control
limits, rerun all associated

samples

Mani'C 180.1 Not applicable - Not Applicable
Spike

Matri.'C 180.1 Not Applicable - Not Applicable
Spike

Duplicate

Duplicate 180.1 Frequencv: 1 with each - Not Applicable
batch of samples processed
not to exceed 20 samples

Criteria: Must be within
laboratory QC limits

Corrective Action: Flag data
outside of limit Not

Applicable.

Water Method - Not Applicable - Not Applicable

IContent Blank

Laboratory - Not Applicable - Not Applicable
Control
Sample

Matri."<: - Not Applicable - Not Applicable

ISpike
.
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Inorganic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
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Revision No.: 3
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Analysis QC Sample Method NPDES(I) Method RCRA (SW846) r-l I
Water Matrix - Not Applicable - Not Applicable

Content Spike
(continued) Duplicate

Duplicate - Frequency: I with each - Freguency: I with each
batch of samples processed batch of samples processed
not to exceed 20 samples not to exceed 20 samples

Criteria: ~ 20 % RPD(Jl

Corrective Action: Flag data
Criteria: ~ 20 % RPDPl limit

outside of limit. Corrective Action:
Reanalyze if sample

remaining. If not, flag data
outside of limit.

GFAAand Method 200 Frequencv: I with each 7000A Frequencv: I with each
FlameAA Blank. series batch of samples processed series batch of samples processed .-

Metals, not to exceed 20 samples not to exceed 20 samples
Mercury by

CVAA Criteria: Concentration less Criteria: Concentration less
than reporting limit than reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank. unacceptable blank.

SOP NO. CORP-MT-OOOJ SOP NO. CORP-MT-OOOJ

Laboratory 200 Freguency: I with each 7000A Freguencv: I with each
Control series batch of samples processed series batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: percent recovery of Criteria: percent recovery of
analyte must be analyte must be
within ± 20 % within:!: 20 %

Corrective Action: Rerun all Corrective Action: Rerun all
. samples associated with samples associated with

unacceptable LCS unacceptable LCS

SOP NO. CORP-MT-0003 SOP NO. CORP-MT-OOlJ]
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Inorganic Laboratory Quality Control Samples
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Qu:mterra QA.\1P
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•

•

Analysis QC Sample Method NPDES<I) Method RCRA (SW846) m

GFAAand Matti'( 200 Frequency: with each batch 7000A Frequency: 1 with each
FlameAA Spike series of samples processed not to series batch of samples processed

Metals, exceed 20 samples Dot to exceed 20 samples

Mercury by
Criteria: Recovery must be Criteria: Recovery must beCVAA within 75..U5 % within 75.. 125 %

(continued)
Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable
MS. (See SOP NO. CORP- MS. (See SOP NO. CORP-

MT-0003 for detailed MT-0003 for detailed
corrective action procedure corrective action procedure

and for other QC and for other QC
procedures.) procedures.)

Matti'( 200 Frequency: 1 with each 7000A Frequency: 1 with each ISpike series batch of samples processed series batch of samples processed

IDuplicate not to exceed 20 samples not to exceed 20 samples

Criteria: Recoverv must be Criteria: Recoverv must be
within 75-125 %, RPD(3) within 75.. 125 %, RPD\Ol

must be within 20 % must be within 20 % --

Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable

MSD MSD
SOP NO. CORP-MT-0003 SOP NO. CORP-MT-OOO:3

Duplicate 200 Not Applicable 7000A Not Applicable

Iseries series

Post 200 Post Digestion Spike is 7000A Post Digestion Spike is I

Digestion series conducted on all samples series conducted on all samples

Spikes

ICP Metals Method 200.7 Frequencv: I with each 6010B Frequencv: 1 with each
IBlank batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less
than reporting Limit ~ reporting Limit I.

Corrective Action: Rerun all Corrective Action: Rerun all I

samples associated with samples associated with
unacceptable blank unacceptable blank

SOP NO. CORP-MT-OOOI SOP NO. CORP-MT-OOO 1
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(Continued)

Quantetn QAMP
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Analysis QC Sample Method NPDESl1l Method RCRA. (SW846) r-l I
ICP Metals Laboratory 200.7 Frequencv: I with each 6010B Freguencv: 1 with each

Control batch of samples processed batch of samples processed
(continued) Sample not to exceed 20 samples not to exceed 20 samples

Criteria: percent recovery of Criteria: percent recovery of
analyte must be ± 85-115% analyte must be ± 20 %

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable LCS unacceptable LCS
SOP NO. CORP-MT-0001 SOP NO. CORP-MT-000l

Matri'( 200.7 Freguencv: 1 with each 60108 Freguencv: 1 with each
Spike batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Limits for percent Criteria: Limits for percent
·0·

recovery are recovery are
75-125% 75-125%

Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable . associated with unacceptable

Matri'( Spike Matri'( Spike

SOP NO. CORP-MT-OOO 1 SOP NO. CORP-MT-000 1

Matrix 200.7 Freguencv: 1 with each Frequencv: 1 with each
Spike batch of samples processed 6010B batch of samples processed

Duplicate not to exceed 20 samples not to exceed 20 samples

Criteria: Limits for percent Criteria: Limits for percent
recovery are recovery are

75-125%, RPD()) must be 75-125%. RPDC') must be
within 20 % within 20 %

. Corrective Action: Flag data Corrective Action: Flag data I

associated with unacceptable associated with unacceptable
Matrix Spike Matri:'( Spike

SOP NO. CORP·MT-0001 SOP NO. CORP-MT-OOO 1

.0
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•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

ICP Metals Duplicate 200.7 Not Applicable 6010B Not Applicable

(continued)

Serial 200.7 Frequency: 1 with each 60 lOB Frequency: I with each
Dilution batch of samples processed batch of samples processed

not to exceed 20 samples . not to exceed 20 samples

Criteria: 10 % Difference Criteria: 10 % Difference---

Corrective Action: Flag data Corrective Action: Flag data
associated with unacceptable associated with unacceptable

Serial Dilution Serial Dilution

SOP NO. CORP-MT-OOOI SOP NO. CORP-i'vIT-OOO I

ICPftvlS Method 200.8 Frequency: I with each 6020 Frequency: 1 with each
Metals Blank batch of samples processed batch of samples processed

not to exceed 20 samples not to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less---
than reporting limit than reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank
Laboratory 200.8 Frequency: I with each 6020 Frequency: I with each

Control batch of samples processed batch of samples processed
Sample not to exceed 20 samples not to exceed 20 samples

Criteria: Recovery within Criteria: Recovery within
laboratory control limits laboratory control Limits

Corrective Action: Rerun all Corrective Action: Rerun all I
samples associated with samples associated \vith

unacceptable LCS unacceptable blank

MatrL" 200.8 Frequency: I per 10 6020 NotApplicable
Spike samples. minimum of one. per batch of samples

processed

Criteria: Recovery within
laboratory control Limits

Corrective Action: Qualify
data "suspecrlmatrix"
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Inorganic Laboratory Quality Control Samples

(Continued)

Quanterr:l QAMP
Table Section
Dale Initiated: March 20, 199S
Revi3ion No.: 3
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Page66ofl92 •

Analysis QC Sample Method NPDES(II Method RCRA (SW846) (1)

ICPIMS Matti'{ 200.8 Not Applicable 6020 Not Applicable
Metals Spike

(continued) Duplicate
Duplicate 200.8 Not Applicable 6020 Frequenev: I per 20

samples, minimum of one
per batch of samples

processed

Criteria: 20% RPDP)

Corrective Action: Re-
analyze samples associated
with unacceptable duplicate

Post 200.8 Not Applicable 6020 Frequencv: 1 per 20 samples I

Duplicate
Spike Criteria: 75-125%

Corrective Action: Dilute .
and reanalyze

Serial5x 200.8 Not Applicap!e 6020 Freguencv: 1 per 20 samples-- ._'.. --
Dilution

Criteria: ± 10% D

Corrective Action: Use
alternate isotope or quality

data "suspect/matrix"

Footnotes

(1) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. Phvsical/ChemicaJrvIethods. (SW

846), Third Edition, September 1986. Contains Final Update I (July (992), Final Update IIA (August 1993). Final
Update II (September 1994), Final Update lIB (January (995), and Final Update III (December 1996).

(3) RPD-Relative Percent Difference
(4) Orthophosphate only
(S) Method not listed in 40 CFR Part 136.

(6) Current promulgated method is a Guidance Method Only, SW-846, Final Update III, Rev.3, 12/96.

•
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Organic Laboratory Quality Control Samples
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•

•

Analysis QC Sample Method NPDES(1) Method ReM (SW846) (1)

Aromatic Method 602 Frequencv: 1 with each batch 8021B Frequencv: 1 with each batch of

Volatiles by Blank of samples processed not to samples processed not to exceed

GC exceed 20 samples 20 samples

Criteria: Concentration less Criteria: Concentration less than

than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all

samples associated with samples associated with

unacceptable blank unacceptable blank

SOP NO. CORP-GC-OOO I

Laboratory 602 Frequencv: I with each batch 802lB Frequencv: I with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS

unacceptable LCS SOP NO. CORP-GC-OOOI

Matrix Spike 602 Frequencv: I per 10 samples 802lB Frequencv: I with each batch of
from each site or I per samples processed not to exceed

month, whichever is more 20 samples
frequent

Criteria: percent recovery for
Criteria: percent recovery for each analyte should be within

each analyte should be laboratory acceptance limits
within advisory limits given

in method Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matrix Spike
associated with unacceptable SOP NO. CORP-GC-OOO I

Matri.'\ Spike



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quant.erra QAMP
Table Section
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Revision No.: 3
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Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Aromatic Matri'{ Spike 602 Not Applicable 8021B Frequencv: 1 with each batch of
Volatiles by Duplicate samples processed not to. exceed

GC 20 samples

(continued)
Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

SOP NO. CORP-GC-OOO I

Duplicate 602 Not Applicable 802lB Not Applicable

Surrogates 602 Surrogates spiked into 802lB Surrogates spiked into method
method blank and all blank and all samples (QC

samples (QC included) included)

Method Blank Criteria and Method Blank Criteria and LCS: .-
LCS: All surrogates must be within

All surrogates must be laboratory established control
within laboratory established limits before sample analysis
control limits before sample may proceed.

analysis may proceed.
Sample Criteria: Reprepare and

Sample Criteria: reanlayze samples or flag sample
Re-extraet samples or flag data not meeting surrogate
sample data not meeting criteria

surrogate criteria SOP NO. CORP-GC-OOO I

Internal 602 Optional: Internal standards 802lB Optional: Internal standards are
Standards are added to the method added to the method blank and

blank and all samples (QC all samples (QC included). [f

included). If used. same used, same compounds as used
compounds as used for for surrogates may be

surrogates may be appropriate.
appropriate.

SOP NO. CORP-GC-OOO I.

.'
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Organic Laboratory Quality Control Samples

(Continued)

Quanterra QA...\fl'
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•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Acrolein Method 603 Frequenev: I with each batch 8031 Frequencv: 1 with each batch of

&Acrylonitrile Blank of samples processed not to (Acrylo- samples processed not to exceed

byGC exceed 20 samples nitrile 20 samples

only)
Criteria: Concentration less thanCriteria: Concentration less

than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all

samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 603 Frequencv: 1 with each batch 8031 Frequenev: 1 with each batch of
Control of samples processed not to (Acrylo- samples processed not to exceed
Sample exceed 20 samples nitrile 20 samples

only)
Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte

Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with

samples associated with unacceptable LCS
unacceptable LCS·

Mattix Spike 603 Frequencv: 1 per 10 samples 8031 . Frequency: I with each batch of
from each site or 1 per (Acrylo- samples processed not to exceed

month. whichever is more nitrile 20 samples
frequent only)

Criteria: percent recovery for
Criteria: percent recovery for each analyte should be within

each analyte should be laboratory acceptance limits
within advisory limits given

in method Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matrix Spike
associated with unacceptable. Matrix Spike
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Organic Laboratory Quality Control Samples
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Quanterr.1 QA.\1P
Table Section
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•....

..,

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Acrolein & Matri"'<: Spike 603 Not Applic:lble 8031 Frequencv: 1 wi.th each batch of
Aerylonitrile Duplicate (Acrylo- samples processed not to exceed

byGC nitrile 20 samples

(continued)
only)

Criteria: percent recovery for
each analyte should be within
labor.:ltory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 603 Not Applicable 8031 Not Applic:lble
(Acrylo-

nitrile
only)

Surrogates 603 Surrogates spiked into 8031 Surrogates spiked into method
method blank and all (Acrylo- blank and all samples COC

samples COC included) nitrile included)
only)

Method Blank Criteria md Method Blank Criteria and LCS:
LCS: All surrogates must be within

All surrogates must be labor.:ltory established conrrol
within laboratory established limits before sample analysis
control limits before sample may proceed.

analysis may proceed.

Sample Criteria:
Sample Criteria: Re-extract and

reanalyze samples or flag sample
Re-e:uract samples or flag data not meeting surrogate
sample data not meeting criteria

surrogate criteria

Internal 603 Optional: Internal standards 8031 Optional: Internal standards are
Standards are added to the method CAcrylo- added to the method blank and

blank and all samples (OC nitrile all samples COC included): If
included). If used, same only) used. same compounds as used
compounds as used for for surrogates may be

. surrogates may be appropriate.
appropriate.

•



.; TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quant= QA1-1P
Table Section
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•

•

Analysis QC Sample Method NPDES<I) Method RCRA (SW846) (2)

Dioxins! Method 613 Freguenev: 1 per batch of ::; 8280A Freguenev: 1 per batch of::; 20
Dibenzo- Blank 20 samples extracted samples extracted

furans
(LRMS) Criteria: Concentration less Criteria: Concentration less than

than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
positive samples associated positive samples associated with

with unacceptable blank unacceptable blank

Laboratory 613 Freguenev: 1 per batch of::; 8280A Freguenev: 1 per batch of.$ 20
Control 20 samples extracted samples extracted
Sample

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS

unacceptable LCS

Matrix Spike 613 Freguenev: I per analytical 8280A Freguenev: 1 per analytical
batch of.$ 20 samples batch of::; 20 samples

Criteria: percent recovery for Criteria: percent recovery for
each analyte should be each analyte should be within

within advisory limits given laboratory acceptance limits
in method

Corrective Action: Flag data
Corrective Action: Flag data associated with unacceptable
associated with unacceptable Matri"C Spike

Matri"( Spike

Matri"( Spike 613 Freguenev: 1 per analytical 8280A Frequenev: 1 per analytical
Duplicate batch of.$ 20 samples batch of .$ 20 samples

Criteria: percent recovery for Criteria: percent recover;.' for
each analyte should be each analyte should be within

• within advisory limits given laboratory acceptance limits
in method Corrective Action: Flag data

Corrective Action: Flag data associated with unacceptable
associated with unacceptable matrix spike duplicate

matrix spike Duplicate
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Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Dioxins/ Duplicate 613 Not Applicable 8280A Not Applicable
Dibenzo-

furans
(LRMS)

(continued)

Surrogates 613 Not Applicable 8280A Not Applicable

Internal 613 Internal standards are added to 8280A Internal standards are added to
Standards all samples (QC samples all samples (QC samples

included). Internal standard included). Internal standard
recovery should be between recovery should be bet\veen 40

40 % to 120 %. % - 120 % for Method 8280A.
Use limits in laboratory SOP.

Dioxins/ Method 1613B(5) Frequencv: I per batch ~ 20 8290 Frequencv: I per batch of $ 20
Dibenzo- Blank. samples extracted samples extracted

furans
Criteria: Concentration less

(HRGCIHR
than reponing level or one

Criteria: Concentration less than
MS)

third regulatory level
reporting limit

whichever is greater Corrective Action: Rerun all
positive samples associated with

Corrective Action: Rerun all unacceptable blank
positive samples associated

with unacceptable blank.

Laboratory 1613B(5) Frequencv: 1 per batch ~ 20 8290 Frequencv: 1 per batch of $ 20
Control samples extracted samples extracted
Sample

Criteria: percent recovery(Ongoing
must be within acceptance

Criteria: percent recovery for
Precision and each analyte must be ,....ithin

Recovery - limits given in method for laboratory acceptance limits
OPR) each analyte

Corrective Action: Rerun all
Corrective Action: Rerun all samples associated with

samples associated with unacceptable LCS
• unacceptable LCS (OPR)

.',



• TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

QuanterT:1 QA.\1P
Table Section
Dale Initiated: March 20, 1995
Revision :-10.: 3
Date Revised: :-Iovember 2. 1998
Page 73 of 192

•

•

Analysis QC Sample Method NPDES(I) Method I RCRA (SW846) (2)

Dioxins! Matri"( Spike 1613B(S) Not Applicable 8290 Freguencv: 1 per analytical
Dibenzo- batch of::; 20 samples

furans
(HRGCIHR Criteria: percent recovery for

MS) each analyte should be within

(continued)
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matri"( Spike

Matri"( Spike 1613B(S) Not Applicable 8290 Freguencv: I per analytical

Duplicate batch of::; 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

marri"( spike duplicate

Duplicate 1613B(S) Not Applicable 8290 Not Applicable I
Surrogates 1613B(S) Not Applicable 8290 Not Applicable

Internal 1613B(S) Labeled internal standards and 8290 Internal standards are added to
Standards cleanup standards are added to all samples CQC samples
(Labeled all samples (QC samples included). Internal standard

Compounds included). Recovery of each recovery should be between 40
and Cleanup labeled standard should be % - 135 % for Method 8290.
Standards) within the method limits. Use limits in laboratory SOP.



•••,:,
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Qu.arrtcrraQAMP
Table Section
Date Initiated: M:=n 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 74 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

PCBs Method 1668($) Frequencv: I per batch ::; 20 - Not Applicable
(HRGCIHR Blank samples extr:leted

MS)
Criteria: Concentration less
tllanreportinglevelorone

third regulatory level
whichever is greater

Corrective Action: Renm all
positive samples associated

with unacceptable blank

Laboratory 1668($) Frequencv: 1 per batch::; 20 - Not Applicable
Control samples extr:leted

Sample
Criteria: percent recovery(Ongoing

Precision and must be within acceptance

Recovery - limits given in method for

OPR) each analyte

Corrective Action: Renm all
samples associated with

unacceptable LCS (OPR)

Matri.."I: Spike 1668(5) Not Applicable -- Not Applicable

Matrix Spike 1668($) Not Applicable Not Applicable
Duplicate

Duplicate 1668($) Not Applicable - Not Applicable

Surrogates 1668(5) Not Applicable - Not Applicable



• TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantura QA..'v1P
Table Section
Date Initiated: Macch 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 75 of 19'2

•

•

Analysis QC Sample Method NPDES(I) Method RCM (SW846) (1)

PCBs Intemal 166S('l Labeled internal standards and - Not Applicable
(HRGCIHR Standards cleanup standards are added to

MS) (Labeled all samples (QC samples
(continued) Compounds included). Recovery of each

and Cleanup labeled standard should be
Standards) within the method limits.

Halogenated Method - Not Applicable S021B Frequencv: I with each batch of
Volatiles Blank s::unples processed not to exceed

Volatiles by 20 samples
GC

Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

- SOP NO. CORP-GC-OOO I

Laboratory - Not Applicable S021B Frequencv: I with each batch of
Control samples processed not to exceed
Sample 20 samples

Criteria: percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

SOP NO. CORP-GC-oOO I



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantern QAMP
Table Section
Date Initiated: March 20. 199 ~

Rcvision No.: 3
Date Rcvised: November 2. 19~

P:.ge 76 of 192 •

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Halogenated Matti'{ Spike - Not Applicable 8021B Frequencv: 1 with each batch of
Volatiles by samples processed not to exceed

GC 20 samples
(continued)

Criteria: percent recovery for
each analyte should be within
laboratory acceptmlce,limits

Corrective Action: Flag data
associated with unacceptable

Matri.'C Spike

SOP NO. CORP-GC-OOO 1

Matri.'C Spike - Not Applicable 8021B Frequencv: 1 with each batch of
Duplicate samples processed not to exceed

20 samples

Criteria: percent recovery for.
each analyte should be within
laboratory acceptmlce limits

Corrective Action: Flag data
associated with unacceptable

Matri.'C Spike

SOP NO. CORP-GC-oOO 1

Duplicate - Not Applicable 8021B Not Applicable

Surrogates - Not Applicable 8021B Surrogates spiked into method
blank and all samples (QC

included)

Method Blank Criteria and LCS:
All surrogates must be within
laboratory established conrrol
limits before sample analysis

. may proceed.

Sample Criteria: Reprepare and
reanalyze samples or flag sample

data not meeting surrogate
criteria.

SOP NO. CORP-GC-OOO I



•:• -t- TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantern QAMP
Table Sc:ction
Date Initiated: M:=h 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 77 of 192

•

•

Analysis QC Sample Method NPDES<t} Method RCRA (SW846) (1)

Halogenated Internal - Not Applicable 802lE Optional: Internal standards are
Volatiles by Standards added to the method blank and

GC all samples CQC included). If
(continued) used, same compounds as used

for surrogates may be
appropriate.

SOP NO. CORP-GC-OOO I
Herbicides Method 615 (3) Frequencv: 1 \~ith each 8l51A Frequencv: 1 with each

Blank extraction batch of samples extraction batch of samples not
not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit

Corrective Action: Re-extract Corrective Action: Re-extract all
all samples associated with samples associated with

unacceptable blank unacceptable blank
SOP NO. CORP-GC-OOO 1

Laboratory 615 (3) Frequencv: 1 with each 8151A Frequency: 1 with each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: Percent recovery Criteria: Percent recpvery for
must be within acceptance each analyte must be within
limits given in method for labor.ltory acceptance limits

each analyte
Corrective Action: Re-extTact

Corrective Action: Re-extract and reanalyze all samples
all samples associated with associated with unacceptable

unacceptable LCS LCS
SOP NO. CORP-GC-OOOI

Matti" Spike 615 (3) Frequencv: 1 per 10 samples 8151A Frequencv: I with each
from each site or 1 per extraction batch of samples not

month. whichever is more to exceed 20 samples
frequent

Criteria: Percent recovery for
Criteria: Percem recovery for each anal;'1e should be within
~ach analyte should be within labor.ltory acceptance linlits

advisory limits given in
method Corrective Action: Flag dao

associated with unac::eptable
Corrective Action: Flag data Matrix Spike
associated with unacceptable SOP ~O. CORP-GC-OOO 1

Matti" Spike



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

QuanterT':1 QAMP
Table Sc:ction
Date Initiated: March 20, 199S
Revision No.: 3
Date Revised: November 2. 1998
Page 78 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Herbicides Matrix Spike 615 (3) Not Applicable 8l51A Freguencv: 1 with each
(continued) Duplicate extraction batch of samples not

to exceed 20 samples

Criteria: percent recovery for
each analyte should be within

laboratory controllirnits

Corrective Action: Flag data
associated with unacceptable

matrix spike sample

SOP NO. CORP-GC-OOOl

Duplicate 615 (3) Not Applicable 8151A Not Applicable I
Surrogates 615 (3) Not Applicable 8151A Surrogates spiked into method

blank and all samples CQC
included) .,

Method Blank Criteria and LCS:
All surrogates must fall within
laboratory established control
limits before sample analysis

may proceed.

Sample Criteria: Re-extract and
reanalyze samples or flag sample

data not meeting surrogate
criteria

SOP NO. CORP-GC-OOO I

Internal 615 OJ Not Applicable 815lA Optional

IStandards

Nitro- Method - Not Applicable 8330 Freguencv: 1 with each
aromatics by Blank extraction batch of samples not

HPLC to exceed 20 samples

. Criteria: Concentration less than
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank
"



• TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March 20. 1995
Revision No.: 3.2
Date Revised: May 14. 1999
Page 79 of 192

Analysis QC Sample Method NPDES(1) Method RCRA (SW846) (2)

Nitro- Laboratory - Not Applicable 8330 Frequency: I with each extraction

aromatics Control Sample
batch of samples not to exceed 20

by HPLC
samples

(continued)
Criteria: Percent recovery for
each analyte must be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike - Not Applicable 8330 Frequency: I with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Matrix Spike -- Not Applicable 8330 Frequencv: I with each extraction

Duplicate batch of samples not to exceed 20
samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate - Not Applicable 8330 Not Applicable

Surrogates - Not Applicable 8330
Surrogates spiked into method

blank and all samples (QC
included)

Method Blank Criteria and LCS:
All surrogates must fall within
laboratory established control

limits before sample analysis may
proceed.. Sample Criteria: Re-extract and

reanalyze samples or flag sample
data not meeting surrogate

criteria

Internal Standards - Not Applicable 8330 Not Applicable



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3.2
Date Revised: May 14, 1999
Page 80 of 192

•
Analysis QC Sample Method NPDES(J) Method RCRA (SW846) (2)

Organo- Method .- Not Applicable 8141A Frequency: 1 with each extraction
phosphorus Blank batch of samples not to exceed 20
Pesticides samples

Criteria: Concentration less than---
reporting limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

Laboratory -- Not Applicable 8141A Frequency: 1 with each extraction

Control batch of samples not to exceed 20

Sample samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Rerun all
samples associated with

unacceptable LCS

Matrix Spike -- Not Applicable 8141A Frequencv: 1 with each extraction
batch of samples not to exceed 20

samples

Criteria: Percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable MS

Matrix Spike -- Not Applicable 8l41A Frequency: 1 with each extraction
Duplicate batch of samples not to exceed 20

samples

Criteria: Percent recovery for

. each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable MS

Duplicate -- Not Applicable 8141A Not Applicable

•

••



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterr.l QA..\{P
Table Sc:ction
Date Initiated: March 20, 199~

Revision No.: 3
Date Revised: November 2, 1998
Page 81 of 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Organo- Surrogates -- Not Applicable 814lA Surrogates spiked into method

phosphorus blank and all samples CQC

Pesticides included)

(continued) Method Blank and LCS Criteria:
Results must fall within

laboratory-established control
limits

Samole Criteria: Re-exl:r:let and
reanalyze samples or flag sample

data not meeting surrogate
criteria

PARs by GC Method 610 Frequencv: I with each 8100 Frequencv: I with each
andHPLC Blank extraction batch of samples 8310 extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than---
than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Laboratory 610 Frequencv: 1 with each 8100 Frequencv: I with each

Control extraction batch of samples
8310

extraction batch of samples not

Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS

unacceptable LCS



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanlerr:l QAI,,{P
Table Section
Date Initiated: M:1t'Ch 20, 199 S
Revision No.: 3
Date Revised: November 2, 19_
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'.

Analysis QC Sample Method NPDES(I) Method ReRA (SW846) (1)

PAHsbyGC Matrix Spike 610 Frequencv: 1 per 10 samples 8100 Frequencv: 1 with each
andHPLC from each site or I per 8310 extraction batch of samples not
(continued) month, whichever is more to exceed 20 samples

frequent
Criteria: percent recovery for

Criteria: percent recovery for each analyte should be within
each analyte should be laboratory acceptance limits

within advisory limits given
in method Corrective Action: Flag data

associated with unacceptable
Corrective Action: Flag data Matrix Spike
associated with unacceptable

Matrix Spike

Matrix Spike 610 Not Applicable 8100 Frequencv: 1 with each
Duplicate 8310 extraction batch of samples not

to exceed 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable

Matrix Spike

Duplicate 610 Not Applicable 8100 Not Applicable

8310
Surrogates 610 Not specified in method 8100 Surrogates spiked into method

8310 bl:mk and all samples CQC
included)

Method BI:mk Criteria and LCS:
Results must fall within

laboratory established concrol
limits

Sample Criteria: Re-excract and
reanalyze samples or flag sample

data not meeting surrogate
criteria

Internal 610 Optional 8100 Optional
Standards 8310 •.,



• TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued) .

Quantert:1 Q~\(P
Table Section
Date lnitiated: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 83 of 192

•

•

Analysis QC Sample Method NPDES{I) Method RCRA (SW846) (2)

Pesticides/ Method 608 Freguencv: I with each 8081A Freguencv: I with each
PCBs Blank extraction batch of samples 8082 extraction batch of samples not

not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Reprepare
samples associated with and reanalyze all samples

unacceptable blank associated with unacceptable
blank, see SOP CORP-GC-OOO 1

Laboratory 608 Freguencv: I with each 8081A Freguencv: I with each
Control extraction batch of samples 8082 extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS

unacceptable LCS SOP NO. CORP-GC-OOO 1

Matri."<: Spike 608 Freguencv: 1 per 10 samples 8081A Freguencv: 1 with each
from each site or 1 per 8082 extraction batch of samples not

month. whichever is more to exceed 20 samples
frequent

Criteria: percent recovery for
. Criteria: percent recovery for each analyte should be within

each analyte should be laboratory acceptance limits
within advisory limits given

in method Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matrix Spike. see SOP CORP-
associated with unacceptable GC-OOOI

Matrix Spike



• .,..,TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantem1 QAMP
Table Section
Date Initiated: March 20. 199S
Revision No.: 3
Date Revised: November 2. 1993
Page 84 of 192

Analysis QC Sample Method NPDES(I} Method ReRA (SW846) (1)

Pesticidesl Manix Spike 608 Not Applicable 8081A Frequencv: I with each
PCBs Duplicate 80882 extraction batch of samples not

(continued) to exceed 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag dam
associated with unaccepmble

Mati'\: Spike. see SOP CORP-
GC-OOOI

Duplicate 608 Not Applicable 8081A Not Applicable

I8082

Surrogates 608 Not specified in method 808lA Surrogates spiked into method
8082 blank and all samples CQC

included)
,

Method Blank Criteria and LCS:
Results must fall within

laboratory esmblished control
limits

Sample Criteria: Re-extraet and
reanalyze samples or flag sample

data not meeting surrogate
criteria. see SOP CORP-GC-

0001

Internal 608 Optional

I
808lA Optional

IStandards 8082

••••.'
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Organic Laboratory Quality Control Samples

(Continued)

Quanteml QA.\;£P
Table Sc:e:tion
Date Initiated: March 20. 1995
Revision No.: 3
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•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (:)

Petroleum Method 413.1 Frequencv: 1 with each 9070 Frequencv: 1 with each
Hydro- Blank 413.2 extraction batch of samples

9071A
extraction batch of samples not

carbons/Oil not to exceed 20 samples to exceed 20 samples
and Grease 418.1

Criteria: Concentration less Criteria: Concentration less than
thnn reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

Method 413.1: Not
Applicable



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March :0, 1995
Revision No.: 3
Date Revised: November 2, 19~_
Page 86 of 192 . _

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Petroleum Laboratory 413.1 Frequencv: I with each 9070 Frequencv: 1 with each
Hydro- Control 413.2 extraction batch of samples

9071A
extraction batch of samples not

carbons/Oil Sample not to exceed 20 samples to exceed 20 samples
and Grease 418.1

(continued) Criteria: Percent recovery Criteria: Percent recovery must
must be within laboratory be within ± 20%

control limits

Corrective Action: If not
Corrective Action: Rerun all

samples associated with
within laboratory control unacceptable LCS
lintits, rerun all associated

samples

Method413.1: Not
Applicable

Matrix Spike 413.1 Frequencv: 1 with each 9070 Frequencv: 1 with each

413.2 extraction batch of samples
9071A

extraction batch of samples not ..
not to exceed 20 samples to exceed 20 samples .. '

418.1

Criteria: Percent recovery Criteria: Percent recovery must
must be within laboratory be within laboratory control

control limits limits

Corrective Action: Flag Corrective Action: Flag
associated data associated data

Method 413.1: Not
Applicable

Matri'( Spike 413.1 Not Applicable 9070 Frequencv: 1 with each
Duplicate 413.2 9071A

extraction batch of samples not
to exceed 20 samples

418.1

Criteria: Percent recovery must
be within laboratory control

limits
. Corrective Action: Flag

associated

Method 9071: Not Applicable



• TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantcrra QAMP
Table Section
Date Initialed: M:u-e:h 20, 1995
Rewion No.: 3
Date Revised: November 2, 1998
Page 87 of 192

•

•

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Petroleum Duplicate 413.1 Not Applicable 9070 Frequencv: 1 with each
Hydro- 413.2 9071A

extraction batch of samples not
carbons/Oil to exceed 20 samples
and Grease 418.1

(continued) Criteria: Percent recoverY must--- -
be within laboratory control

limits

Corrective Action: Flag
associated

Method 9070: Not Applicable

Surrogates 413.1 Not Applicable 9070 Not Applicable

413.2 9071A

418.1

Internal 413.1 Not Applicable 9070 Not Applicable
Standards 413.2 9071A

418.1

Petroleum Method 1664(4) Frequencv: 1 with each -- --
Hydro- Blank preparation batch
carbons

Criteria: Concentration must
be less than the reporting

limit

Corrective Action: Rerun all
samples associated with

unacceptable blank

SOP NO. CORP-WC-0003



•TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantetra QA.'v1P
Table Section
Date Initizted: March 20. 199~

Revision No.: 3
Date Revised: November 2. 1998
Page 88 of 192

•••••

"

.

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Petroleum Laboratory 1664(01) Frequency: 1 with each - -
Hydro- Control analytical batch
carbons Sample

(continued) Criteria: Waters - See limits
in Table 2 of SOP No.:

CORP-WC-0003

Soils - Percent recovery must
be within laboratory control

limits

Corrective Action: Rerun aU
samples associated with

Wlacceptable LCS

SOP NO. CORP-WC-0003

Matrix Spike 1664(4) Frequency: 1 with every 10 -- -
samples per site

Criteria: See percent
recovery limits in Table 2 of
SOP No. CORP-WC-0003

Corrective Action: See
Section 9.6.1 of SOP No.

CORP-WC-0003

Matrix Spike 1664(41 Freguency: 1 with every 10 --- ---
Duplicate samples per site

Criteria: See percent
recovery and RPD limits in
Table 2 of SOP No. CORP-

WC-0003

Corrective Action: See
• Section 9.6.1 of SOP No,

CORP-WC-0003

Duplicate 1664(4) Not Applic:lble -- ---



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterrn QA.\lP
Table Section
Date £niti:ued: March 20, 199S
Revision No.: J
Done Revised: November 2. 1998
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•

•

Analysis QC Sample Method NPDES(l) Method RCM (SW846) (:)

Purgeable Method 601 Frequencv: I with each 8021B Frequencv: I with each
Halocarbons Blank extraction batch of samples extraction batch of samples not

byGC not to exceed 20 samples to exceed 20 samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank

SOP NO. CORP-GC-OOOI

Laboratory 601 Frequencv: I with eaeh 8021B Frequencv: I with each
Control extraction batch of samples extraction batch of samples not
Sample not to exceed 20 samples to exceed 20 samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte mUS1 be within
limits given in method for laboratory acceptance limits

each analyte
Corrective Action: Rerun all

Corrective Action: Rerun all samples associated with
samples associated with unacceptable LCS. see Section

unacceptable LCS 9.7, SOP No. CORP-GC-oOOI

Matrix Spike 601 Frequencv: I per 10 samples 802lB Frequencv: I with each
from each site or I per extraction batch of samples not

month, whichever is more to exceed 20 samples
frequent

Criteria: percent recovery for
Criteria: percent recovery for each analyte should be within

each anal)1e should be laboratory acceptance limits
within advisory limits given

in method Corrective Action: Flag data
associated with unacceptable

Corrective Action: Flag data Matrix Spike. see Section 9.8.
"associated with unacceptable SOP No. CORP-GC-OOO I

Matrix Spike



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quantr:rr.l QA.\1P
Table Section
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Revision No.: 3
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./

Analysis QC Sample Method NPDES(') Method RCRA CSW846) (Zl

Purgeable Matrix Spike 601 Not Applicable 8021B Freguencv: 1 with each
Halocarbons Duplicate extraction batch of samples not

byGC to exceed 20 samples
(continued)

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag daG!
associated with unacceptable
Matrix Spike. see Section 9.7,

SOP No. CORP-GC-QOO 1

Duplicate 601 Not Applicable 802lB Not Applicable I
Surrogates 601 Surrogates spiked into 802lB Surrogates spiked into method

method blank and all samples blank and all samples CQC
CQC included) included)

Method Blank Criteria and Method Blank Criteria and LCS:
LCS: All surrogates must be within

All surrogates must be within laboratory established control
laboratory established limits before sample analysis

control limits before sample may proceed.
analysis may proceed.

Sample Criteria: Re-extraet and
Sample Criteria: reanalyze samples or flag sample

Re-extract samples or flag data not meeting surrogate
sample data not meeting criteria. see Section 9A. SOP No.

surrogate criteria CORP-GC-OOO I

Internal 601 Optional: Internal standards 8021B Optional: Internal standards are
Standards are added to the method added to the method blank JIld

blank and all samples CQC all samples CQC included). If
included). If used, same used. same compounds as used
compounds as used for for surrog:ltes may be

surrogates may be app rop riate.

. appropriate.

•

••
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Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 91 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Semivolatiles Method 625 Frequency: 1 with each 8270C Frequency: I with each extraction
Blank extraction batch of samples batch of samples not to exceed 20

not to exceed 20 samples samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit reporting limit

Corrective Action: Rerun all Corrective Action: Reextract and
samples associated with reanalyze all samples associated

unacceptable blank with unacceptable blank, see
Section 9.3, SOP No. CORP-MS-

0001

Laboratory 625 Frequency: I with each 8270C Frequency: I with each extraction

Control extraction batch of samples batch of samples not to exceed 20

Sample not to exceed 20 samples samples

Criteria: percent recovery Criteria: percent recovery for
must be within acceptance each analyte must be within

limits given in method for laboratory acceptance limits
each analyte

Corrective Action: Reextract and
Corrective Action: Rerun all reanalyze all samples associated

samples associated with with unacceptable LCS, see
unacceptable LCS Section 9.5.2, SOP No. CORP-

MS-OOOI

Matrix Spike 625 Frequency: 1 with each 8270C Frequency: 1 with each extraction
extraction batch of samples batch of samples not to exceed 20
not to exceed 20 samples samples

Criteria: percent recovery for Criteria: percent recovery for

each analyte should be within each analyte should be within

advisory limits given in laboratory acceptance limits

method
Corrective Action: Flag data

Corrective Action: Flag data associated with unacceptable

as~ociated with unacceptable Matrix Spike, see Section 9.6,

Matrix Spike SOP No. CORP-MS-OOO 1

•



TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
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Page 92 of 192 ,.0

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Semivolatiles Matrix Spike 625 Not Applicable 8270C Freguency: I with each extraction

Ccontinued)
Duplicate batch of samples not to exceed 20

samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,

SOP No. CORP-MS-OOO I

Duplicate 625 Not Applicable 8270C Not Applicable

Surrogates 625 Surrogates spiked into method 8270C Surrogates spiked into method
blank and all samples CQC blank and all samples CQC

.- -,:.. included) included)

Method Blank and LCS Method Blank and LCS Criteria:
Criteria: All surrogates must be in control

All surrogates must be in before sample analysis may
control before sample analysis proceed

may proceed
Sample Criteria: Re-extract and

Sample Criteria: Re-extract reanalyze samples or flag sample
samples or flag sample data data not meeting surrogate

not meeting surrogate criteria criteria, see Section 9.7.2, SOP
No. CORP-MS-OOO I

Internal 625 Freguency: Internal standards 8270C Internal Standards are added to all
Standards spiked into method blank and samples CQC samples included).

all samples CQC included) Internal standard area of daily
standard must be within

Criteria: All internal standard 50% to 200% of the response in
recoveries must be within the mid level of the initial
laboratory control limits calibration standard.

. The retention time CRT) for any
Corrective Action: Flag internal standard (IS) in the
sample data not meeting continuing calibration must not

internal standard recovery exceed ± 0.5 minutes from mid
requirements level initial calibration standard

IS RT.

•

•
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Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 93 of 192

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (1)

Volatiles by Method 624 Frequency: I with each batch 8260B Frequency: I with each batch of
GelMS Blank of samples processed not to samples processed not to exceed

exceed 20 samples 20 samples

Criteria: Concentration less Criteria: Concentration less than
than reporting limit

---
reporting limit

Corrective Action: Rerun all Corrective Action: Rerun all
samples associated with samples associated with

unacceptable blank unacceptable blank, see Section
9.4, SOP No. CORP-MS-0002

Laboratory 624 Frequency: 1 with each batch 8260B Frequency: 1 with each batch of
Control of samples processed not to samples processed not to exceed
Sample exceed 20 samples 20 samples

Criteria: percent recovery for Criteria: percent recovery for
each analyte should be within each analyte must be within

advisory limits given in laboratory acceptance limits
method

Corrective Action: Rerun all
Corrective Action: Flag data samples associated with
associated with unacceptable unacceptable LCS, see Section

Matrix Spike 9.5, SOP No. CORP-MS-0002

Matrix Spike 624 Frequency: I per:::; 20 8260B Frequency: 1 with each batch of

samples from each site or 1 samples processed not to exceed

per month, whichever is more 20 samples

frequent
Criteria: percent recovery for

Criteria: percent recovery for each analyte should be within

each analyte should be within laboratory acceptance limits

advisory limits given in
method Corrective Action: Flag data

associated with unacceptable

Corrective Action: Flag data Matrix Spike, see Section 9.6,

associated with unacceptable SOP No. CORP-MS-0002.
Matrix Spike

•
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Organic Laboratory Quality Control Samples

(Continued)

Quanterra QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3.2
Date Revised: May 14, 1999
Page 94 of 192 •

Analysis QC Sample Method NPDES(I) Method RCRA (SW846) (2)

Volatiles by Matrix Spike 624 Not Applicable 8260B Freguency: I with each batch of
GCIMS Duplicate samples processed not to exceed

(continued) 20 samples

Criteria: percent recovery for
each analyte should be within
laboratory acceptance limits

Corrective Action: Flag data
associated with unacceptable
Matrix Spike, see Section 9.6,

SOP No. CORP-MS-0002

Duplicate 624 Not Applicable 8260B Not Applicable

Surrogates 624 Surrogates spiked into 8260B Surrogates spiked into Method
Method Blank and all samples Blank and all samples (QC

(QC included) included)

Method Blank Criteria and LCS:
Method Blank Criteria: All All surrogates must be in control

surrogates must be in control before sample analysis may
before sample analysis may proceed.

proceed. Sample Criteria: Re-extract and

Sample Criteria:
reanalyze samples or flag sample

data not meeting surrogate
Re-extract samples or flag criteria, see Section 9.3, SOP No.
sample data not meeting CORP-MS-0002

surrogate criteria

Internal 624 Freguency: Internal standards 8260B Internal Standards are added to all
Standards spiked into method blank and samples (QC samples included).

alI samples (QC included) Internal standard area of daily
standard must be within

Criteria: All internal standard 50% to 200% of the response in
recoveries must be within the mid level of the initial
laboratory control limits calibration standard.

Corrective Action: Flag
The retention time (RT) for any

internal standard (IS) in the
sample data not meeting continuing calibration must not

iJ;ternal standard recovery
exceed ± 0.5 minutes from mid

requirements
level initial calibration standard

IS RT.

•

•
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TABLE 8.4-6
Organic Laboratory Quality Control Samples

(Continued) .

Footnotes

(I) National Pollutant Discharge Elimination System
(2) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. PhvsicaI/ChernicalMethods, (SW

846), Third Edition, September 1986. Contains Final Update I (July 1992), Final Update IIA (August 1993), Final Update II
(September 1994), Final Update IIB (January 1995), and Final Update ill (December 1996).

(3) Method not listed in 40 CFR Part 136.
(4) Method 1664 is a proposed method only, and has not been promulgated by the EPA. These requirements are from Quanterra~

SOP Number CORP-WC-0003, "HEMJSGT-HEM by Method 1664".
(S) Method 1613, Rev B, October 1994, EPA 821-B-94-005, "Tetra-Through acta-Chlorinated Dioxins and Furnns by Isotope

Dilution HRGCIHR1vfS". Method 1668, Draft, October 4, 1995, "Toxic PCBs by Isotope Dilution HRGCIHR1vfS".
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TABLE 8.4-7 ..}
USEPA Contract Laboratory Program Statement ofWork Quality Control Samples ;:'

Analysis QC Method Requirement
Sample

Cyanide, Total Method ILM03.0 Frequencv: 1 with each batch of samples processed not to exceed 20

Blank. ILM04.0
samples

Criteria ILM03.0: Concentration less than CROL or less than lOx
sample concentration

Criteria ILM04.0: Ifmethod blank is > CROL, sample results are
acceptable if they are ~ 10-times method blank level.

Corrective Action: Reprepare all samples associated with
unacceptable blank

Labonltory ILM03.0 Frequencv: 1 with each batch of samples processed or for each SDG,
Control ILM04.0 whichever is more frequent
Sample

Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matri'<: ILM03.0 Frequencv: 1 with each group of samples of a similar matri'<: type and
Spike ILM04.0 concentrntion or for each SDG, whichever is more frequent

Criteria: 75-125% unless sample result> -lx spike amount

Corrective Action: Flag data associated with unacceptable Matri'<:
Spike, perform post distillation spike at 2 x CROL or 2x sample

concentrntion whichever is greater

Matri'<: ILM03.0 Not Applicable

Spike ILM04.0
Duplicate

Duplicate ILM03.0 Frequencv: 1 with each group of samples of a similar matri'\: type and

ILM04.0 concentration or for each SDG whichever is more frequent

Criteria: RPD ~ 20% or ± CRDL if sample or duplicate value < 5x
CRDL

Corrective Action: Flag all associated data associated if duplicate. results outside control limits

Surrogates ILM03.0 Not Applicable

ILM04.0

Internal ILM03.0 Not Applicable
Standards ILM04.0

••

••
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement ofWork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

ICAP (e.'{cludes Method ILM03.0 Frequencv: I with each batch of samples processed not to exceed 20
mercury) Blank ILM04.0

samples

Criteria ILM03.0: Concentration less than CRDL or less than lOx
sample concentration

Criteria ILM04.0: If method blank is > CRDL, sample results are
acceptable if they are ~ 10-times method blank level.

Corrective Action: Reprepare all samples associated with
unacceptable blank

Laboratory ILM03.0 Freguencv: I with each batch of samples processed or for each SDG,
Control ILM04.0 whichever is more frequent
Sample

Criteria: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matrix Spike ILM03.0 Freguencv: I with each group of samples of a similar matrix type

ILM04.0 and concentration or for each SDG whichever is more frequent

Criteria: 75-125% unless sample result> 4x spike amount

Corrective Action: Flag data associated with unacceptable Matri'{
perform post digestion spike at 2xCRDL or 2x sample concentration

whichever is greater

Matrix Spike ILM03.0 Not Applicable

Dupliote ILM04.0

Dupliote ILM03.0 Freguencv: 1 with each group of samples of a similar matri"( type

ILM04.0 and concentration or for each SDG whichever is more frequent

Criteria: RPD ~ 20%or ± CRDL if sample or duplicate value < 5:<
CRDL

. Corrective Action: Flag all data associated with duplicate results
outside control Limits
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TABLE 8.4-7 "
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

ICAP (excludes Serial ILM03.0 Frequency: I with each group of samples of a similar matrix type
mercury) Dilution ILM04.0

and concentration or for each SDG whichever is more frequent
(continued)

Criteria: <10% D when sample concentration> SOx IDL

Corrective Action: Flag all data associated with results outside
control limits

Surrogates ILM03.0 Not Applicable

ILM04.0

Internal ILM03.0 Not Applicable.
StlIldards ILM04.0

GFAA (e.'<:cludes Method ILM03.0 Frequency: I with e.1ch batch of samples processed not to exceed 20

mercury) Blank ILM04.0
samples

Criteria ILM03.0: Concentration less than CRDL or less than lOx
sample concentration

Criteria ILM04.0: If method blank is > CRDL, sample results are
acceptable if they are ~ lO-times method blank level.

Corrective Action: Reprepare all samples associated with
unacceptable blank

Laboratory ILM03.0 Freguency: 1 with e.1ch batch of samples processed or for each SDG.
Control ILM04.0 whichever is more frequent
Sample

Criteria: Water - 80-120% except silver and antimony
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated with
unacceptable LCS

Matrix Spike ILM03.0 Freguenev: I with e.'lch group of samples of a similar matrix type

ILM04.0 and concentration or for each SDG whichever is more frequent

. Criteria: 75-125% unless sample result>:l-x spike amount

Corrective Action: Flag data associated \vith unacceptable ;vlatrix

Mani,<: Spike ILM03.0 Not Applicable

Duplicate ILM04.0

."

•:
, .
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of\Vork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement I
GFAA (e."cludes Duplicate ILM03.0 Frequencv: I with each group of samples of a similar matrix type and

mercury) ILM04.0 concentration or for each SDG whichever is more frequent

(continued)
Criteria: RPD ~ 20% or ± CRDL if sample or duplicate value < 5x

CRDL

Corrective Action: Flag all associated data associated if duplicate
results outside control limits

Analytical ILM03.0 Frequencv: 1 with each sample except matrix spike

Spike . ILM04.0 Criteria: Evaluate per method requirements

Corrective action: Perform per method requirements

Surrogates ILM03.0 Not Applicable

ILM04.0

Internal ILM03.0 Not Applicable.

IStandards ILM04.0

Mercury Method ILM03.0 Frequencv: 1 with each batch of samples processed not to exceed 20

(CVAA) Blank ILM04.0
samples

Criteria ILM03.0: Concentration less than CRDL
Criteria ILM04.0: lfmethod·blank is > CRDL. sample results are

acceptable if they are ~ lO-times method blank level.

Corrective Action: Reprepare all samples associated with unacceptable
blank

Laboratory ILM03.0 Frequencv: 1 with each batch of samples processed or for each SDG.
Control ILM04.0. whichever is more frequent
Sample

Criteria: Water - 80-120%
Solid - Meet control limits established for solid reference material

Corrective Action: Reprepare all samples associated ,vith unacceptable
LCS

Matri.'( Spike ILM03.0 Frequencv: I with each group of samples of a similar matrix type and.
concentration or for each SDGILM04.0

Criteria: 75-125% unless sample result > ~x spike amount

Corrective Action: Flag data associated with unacceptable Matri.'(
Spike
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Mercury Matrix Spike ILM03.0 Not Applicable

(CVAA) Duplicate ILM04.0
(continued)

Duplicate ILM03.0 Frequencv: 1 with each group of samples of a similar matri'<: type

ILM04.0 and concentration or for each SDG whichever is more frequent

Criteria: RPD ~ 20% or ± CRDL if sample or duplicate value < 5:<
CRDL

Corrective Action: Flag all associated data associated if duplicate
results outside control limits

Surrogates ILM03.0 Not Applicable

ILM04.0

Internal ILM03.0 Not Applicable.
Standards ILM04.0

PCDD, PCDF Method DFLMOl.l Frequencv: I with each batch of samples processed not to exceed

Blank 20 samples

Criteria: Chemical interference or electronic noise must be less
than 5% of the appropriate internal standard ion

A peak that meets identification criteria must be less than 2% of
the signal of the appropriate internal standard ion

Corrective Action: Reprepare all samples with positive results or
those not meeting all identification criteria associated with

unacceptable blank

Laboratory DFLMOl.l Not Applicable

Control
Sample

Matri'<: Spike DFLMOl.l Frequencv: I for each matri.\: analyzed for each SDG

Criteria: 50-150%---
.

Corrective Action: Verify all calculations and spiking; no further
action required

Matri.'<: Spike DFLMOl.l Not Applicable

Duplicate

•••



•

•

Quanterr:1QAMP
Table Section
Date Initialed: March 20, 1995
Revi3ion No.: J
Date Revised: November 2. 1998
Page 101 of 192

TABLE 8.4-7
USEPA Contract Laboratory Program Statement of'\Vork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

PCDD,PCDF Duplicate DFLMOl.l Freguencv: 1 for each matri.'<: analyzed for each SDG

(continued) Criteria: RPD S; 50%

Corrective Action: Verify all calculations and spiking; no further
action required

Surrogates DFLMOl.1 Not Applicable

Internal DFLMOl.1 Frequencv: Internal standards are spiked into all samples and QC

Standards sanlples

Criteria: 25 • 150%

Corrective Action: Re-extract and reanalyze all samples with
unacceptable StUTogate recoveries

PesticideslPCBs Method aLM03.1 Freguencv: 1 with each case of samples received (up to 10

Blank samples), for each extraction procedure within each SDG,
whichever is most frequent or whenever samples are extracted

Criteria: Concentration < CRQL

Corrective Action: Re-extract and reanalyze all samples
associated with unacceptable blank

Laboratory aLM03.l Not Applicable.
Control
Sample

MatrL'<: Spike aLM03.1 Freguencv: 1 with each case of samples received (up to 20
samples), for each extraction procedure or for each SDG.

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data :lssociated with Matrix Spike. recoveries outside of advisory limits
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TABLE 8.4-7 'l
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

PesticideslPCBs Matri'( Spike OLM03.1 Frequencv: 1 with each case of samples received (up to 20

Duplicate samples), for each concentration level (soils) or for each SDG.
(continued) whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MSIMSD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1 Not Applicable

Surrogates OLM03.1 Frequencv: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate in samples should be
within 30-150%

Percent recovery for each surrogate in the method blank must be
30-150%

Corrective Action: Flag unacceptable surrogate recoveries in
samples

Re-extract all samples associated with unacceptable surrogate
recoveries in the method blank

Internal OLM03.1 Not Applicable.
Standards

Method OLM01.8 Frequencv: 1 with each case of samples received (up to 20

Blank samples and including matrix spikes and reanalyses) that are of
similar matrix (water or soil) or similar concentration (soil), or I
with each 14 calendar day period (7 calendar day for 14-day data

turnaround contracts) during which samples in a case are
received), or I whenever samples are e:\1:racted by the same

procedure (continuous liquid - liquid extraction or sonication)

Criteria: Concentration < CRQL
.

Corrective Action: Re-extract and re-analyze all samples
associated with unacceptable blank

•
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement ofWork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Pesticides/PCBs Laboratory OLM01.8 Not Applicable

(continued)
Control
Sample

Matrix Spike OLM01.8 Frequencv: I with every 20 samples of each mattix

Criteria: Percent recovery should be within advisory limits given
in method

Corrective Action: Flag data associated with mattix spike
recoveries outside of advisory limits

Mattix Spike OLM01.8 Frequencv: I with every 20 samples of each mattix

Duplicate
Criteria: Percent recovery and RPD should be within advisory

limits given in method

Corrective Action: Flag data associated with percent recovery or
RPD outside of advisory limits

Duplicate OlM01.8 Not Applicable

Surrogates OlM01.8 Frequencv: Spiked onto all samples and QC samples

Criteria: Advisory limits are 60% - 150%

Corrective Action: Flag surrogate recoveries outside of advisory
limits

Internal OlM01.8 Not Applicable

Standards

Semivolatiles by Method OlM03.1 Frequencv: I with ~ch batch of samples processed not to exceed'

GCMS Blank 20 samples

Criteria: Concentration less than CRQl except phthalates which
must be ~ 5x CRQl

Corrective Action: Re-exrract and re-analyze all samples

. associated with unacceptable blank

laboratory OlM03.1 Not Applicable.
Control
Sample



Quan=QAMP
Table Section
Date Initiated: March 20. 1995 .
Revision No.: 3
Date Revised: November 2, 1998

Page 104 of 192 '.
TABLE 8.4-7

USEPA Contract Laboratory Program Statement of'Vork Quality Control Samples
(Continued)

Analysis QC Sample Method Requirement

SemivoIati1es by Matri."<: Spike' OLM03.1 Frequencv: I with each case of samples received (up to 20
GCIMS samples), for each concentration level (soils) or for each SDG,

(continued)
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in methOd

Corrective Action: Flag data associated with Matrix Spike
outside of advisory limits

Matri."<: Spike OLM03.1 Freguencv: I with each case of samples received (up to 20
Duplicate samples), for each concentration level (soils) or for each SDG.

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MSItvISD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate OLM03.1 Not Applicable

Surrogates OLM03.1 Frequencv: Surrogates spiked onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within
limits given in method (one base/neutral and/or one acid
surrogate may be outside of limits but not below 10%)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze all samples with unacceptable surrogate

recoveries as required in method

Internal OLM03.1 Freguencv: Internal Standards are spiked onto all samples and

Standards QC samples

Criteria: Internal Standard areas must be within -50% to + 100%. from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable areas

•

• '.~
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of\Vork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Semivolatiles by Method OLM01.8 Frequency: I with each elSe of samples received (up to 20
GCMS Blank samples) and including matrix spikes and reanalyses) that are of

(continued)
siniilar matrix (water or soil) or similar concentration (soil), or 1
with each 14 calendar day period (7 calendar day for 14-day data

turnaround contracts) during which samples in a case are
received, or 1 whenever samples are extracted by the same

procedure (continuous liquid-liquid extraction or sonication)

Criteria: Concentration:$ CRQL except phthalates which must be
< 5 x CRQL

Corrective Action: Re-extract and re-analyze all samples
associated with lll1acceptable blank

Laboratory OLM01.8 Not Applicable

Control
Sample

Matri.'( Spike OLM01.8 Frequency: I with each elSe of samples received (up to 20
samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data tumarolll1d
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each analyrte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matri.'( Spike OLM01.8 Freguency: 1 \vith each case of samples received (up to 20
Duplicate samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data tumarolll1d
contracts) during which field samples in a case were received,

whichever is most frequent

Criteria: Percent recovery for each :maly1e should be within. advisory limits given in method. RPD between MSt1v1SD should
be within Jdvisory limits given in method.

Corrective Action: Flag dalJ. associated with Matrix Spike
recoveries or RPD outside of advisory limits
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Semivolatiles by Duplicate OLM01.8 Not Applicable

GC/MS

(continued)

Surrogates OLM01.8 Frequencv: Surrogates spiked Onto all samples and QC samples

Criteria: Percent recovery for each surrogate must be within
limits given in method (one base/neutrJl and/or one acid
surrogate may be outside of limits, but not below 10%)

Corrective Action: Flag data associated with unacceptable
recoveries or reanalyze all samples with unacceptable surrogate

recoveries as required in method

Internal OLM01.8 Frequencv: Internal Standards are spiked onto all samples and

Standards QC samples

Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Reanalyze all sampleswith unacceptable areas

Volatiles by Method OLM03.1 Freguencv: 1 per 12 hours

GC/MS Blank
Criteria: Concentr.ltion less than CRQL except methylene

chloride, acetone. 2"butanone must be s; 5x CRQL

Corrective Action: Reanalyze all samples associated with
unacceptable blank

Laboratory OLM03.1 Not Applicable

Control
Sample

Matti,< Spike OLM03.l Freguencv: 1 with each case of samples received (up to 20
samples). for each concentration level (soils) or for each SDG,

whichever is most frequent

Criteria: Percent recovery for each analyte should be \vithin. advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
outside of advisory limits

.~'

.'
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement I
Volatiles by Maai,,<: Spike aLM03.l Frequency: 1 with each case of samples received (up to 20

GCIMS Duplicate samples), for each concentration level (soils) or for each SDG.

(continued)
whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

RPD between MSftvlSD should be within advisory limits given in
method

Corrective Action: Flag data associated with Matrix Spike

Irecoveries or RPD outside of advisory limits

Duplicate aLM03.1 Not Applicable I
Surrogates aLM03.l Frequency: Surrogates spiked onto all samples and QC samples I

I
Criteria: Percent recovery for each surrogate must be within

Ilimits given in method

Corrective Action: Reanalyze all samples with unacceptable
surrogate recoveries

Internal aLM03.l Frequency: Internal Standards are spiked onto all samples and

Standards QC samples

Criteria: Internal Standard areas must be within -50% to + 100%---
from the last daily calibration check standard

Corrective Action: Reanalyze all samples with unacceptable
Internal Standard areas

Storage aLMO].l Frequencv: 1 per SDG I
Blank

Criteria: Concentration less than CRQL except methylene
chloride, acetone, 2-butanone must be ~ 5x CRQL

Corrective Action: Narrate with corrective action plan
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement of Work Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement I
Volatiles by Method OLM01.8 Frequencv: 1 per 12 hours

GCIMS Blank
Criteria: Concentration less than CRQL except methylene

(continued) chloride, acetone, and 2-butanone must be s; 5x CRQL

Corrective Action: Re-purge and re-analyze all associated
samples

Laboratory OLM01.8 Not Applicable
Control
Sample

Matrix Spike OLM01.8 Frequencv: 1 with each case of samples received (up to 20
samples), for each concenrration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received,

whiche\"er is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method

Corrective Action: Flag data associated with Matrix Spike
recoveries outside of advisory limits

Matrix Spike OLM01.8 Frequencv: 1 with each case of samples received (up to 20
Duplic:lte samples), for each concentration level (soils) or for each 14 day

calendar period (7 calendar day period for 14 day data turnaround
contracts) during which field samples in a case were received.

whichever is most frequent

Criteria: Percent recovery for each analyte should be within
advisory limits given in method. RPD between MSIMSD should

be within advisory limits given in method.

Corrective Action: Flag data associated with Matrix Spike
recoveries or RPD outside of advisory limits

Duplicate, OLM01.8 Not Appli<:able

Surrogates OLM01.8 Frequencv: Surrogates spiked onto all samples and QC samples

. Criteria: Percent recovery for each analyte should be within---
advisory limits given in method

Corrective Action: Re-analyze all samples with unacceptable
surrogate recoveries

••••••

. ,

.'.
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TABLE 8.4-7
USEPA Contract Laboratory Program Statement ofWork Quality Control Samples

(Continued)

Analysis QC Sample Method Requirement

Volatiles by Inte:mal OLM01.8 Freguencv: Internal Standards are spiked onto all samples and

GCIMS Standards QC samples

(continued) Criteria: Internal Standard areas must be within -50% to + 100%
from the last daily calibration check standard

Corrective Action: Re-analyze all samples with unacceptable
Internal Standard areas

Storage OLM01.8 Not Applicable

Blank

Notes:

SDG = Sample Delivery Group
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

Minimum

Analytical Sample NPD ES(1)· (3). (7) ReRA (SW846)(J), (4)

Parameters Matrix Size(!) Method Requirements Method Requirements

Acidity Water 100mL 305.1 250 mL plastic or glass, - Not Applicable
Cool, 4°C,

14 days

Solid(') Not Applicable - Not Applicable - Not AppliClble

Waste Not Applicable - Not Applicable - Not Applicable

Alkalinity Water 100 mL 310.1 250 mL plastic or glass, - Not Applicable

2320B Cool,4°C,

14 days

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable I
Ammonia Water 400 mL 350.1 500 mL plastic or glass, - Not Applicable

Cool,4°C

H:SOJ to pH < 2,

28 days

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable

Biochemical Water 200 mL 405.1 1000 mL plastic or - Not Applicable
Oxygen glass, Cool, 4°C

Demand (BOD) 48 hours

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable I
Bromide Water 100 mL 300.0(7) 250 mL plastic or glass, 9056 Cool, 4°C, analyze

320.1 No preservative ASAP after

ASTIvl required, 28 days collection

01246-88

Solid Not Applicable -- Not Applicable -- Not Applicable

Waste Not Applicable --- Not Applicable - Not Applicable

Chemical Water 100 mL 410.1 250 mL glass or plastic, - Not Applicable
Oxygen 410.2 Cool,4°C,

Demand (COD) 410A H:SOJ to pH < 2,

28 days

Solid Not Applicwle -- Not Applicable --- Not Applicable

Waste Not Applicable - Not Applicable -- Not Applicable I

•
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPD ES(!)' (3), (7) RCRA (SW846)(3), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Chloride Water 50mL 300.0(7) 250 mL plastic or glass, 9056 Method 9056:
325.1 No preservative 9251 Cool, 4°C, analyze
325.2 required, 28 days ASAP after

325.3 9253 collection.

4500 Cl E Method 9251/9253:

250ml plastic or
glass, no

preservative
required, 28 days

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable I

Chlorine, Water 100 mL 330.1 250 mL glass or plastic, - Not Applicable

Residual 330.3 Cool,4°C,
analyze immediately

Solid Not Applicable - Not Applicable -- Not Applicable

Waste Not Applicable -- Not Applicable - Not Applicable I
Chromium Water 100 mL 218A Method 218.4: 7196A 200 mL plastic or

(Cr~) 3500 Cr- 200 mL plastic or glass, glass, Cool, 4°C,

D Cool,4°C, 24 hours

24 hours

Method 3500 Cr-D:

200 mL quartz, TFE, or
polypropylene

HN03 to pH <2

Cool, -l°C

Analyze ASAP after
collection

Solid Not Applicable --- Not Applicable 3060N 250 mL plastic or

7196A glass, 30 days to
digestion. 96 hours

after digestion

Waste Not Applicable --- Not Applicable --- Not Applicable I
I
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TABLE 8.5-1

Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)

Minimum
Analytical Sample

NPDES(l),(3),(7) RCM (SW846)(J), (4)

Panuneters Matrix Size(l) Method Requirements Method Requirements

Color Water 100mI.. 1l0.2 250 mL plastic or glass, - Not" ApplicJble
Cool, 4°C,

48 hours

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not ApplicJble - Not Applicable

Conductivity Water 100mL 120.1 200 mL glass or plastic, 9050A 200 mL glass or
Cool, -l°C, 28 days plastic, Cool, 4°C,

24 hours

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not ApplicJble

Cyanide Water II... 335.1 1 liter plastic or glass, 9010B 1 liter plastic or
(Amenable) NaOH to pH >12 0.6g 9012A glass, NaOH to pH

ascorbic acid(6) > 12 0.6g ascorbic

Cool, ;1.°C, acid(6) Cool, ;1.°C,

14 days unless sulfide is 14 days

present. Then
maximum holding time

is 24 hours

Solid 50g - Not Applicable 9010B Not Specified
9012A

Waste 50g - Not Applicable 9010B Not Specified

I9012A

Cyanide (Total) Water II... 335.1 1 liter plastic or glass, 9010B 1 liter plastic or

335.2 NaOH to pH > 12 0.6g 9012A glass, NaOH to pH

335.3
ascorbic acid(6) >12 0.6g ascorbic

4500 CN'
Cool, 4°C, acid(6) Cool, 4°C.

D 14 days unless sulfide is 14 days

present. 111en
ma'timum holding time

is 24 hours

Solid 50g - Not Applicoble 90108 8 or 16 oz glass

9012A Teflon-lined lids.
. Cool, 4°C .

i4 days

.~"
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical . Sample

NPD ES(l), (3), (7) RCRA (SW846)(J), (4)

Par:uneters Matrix Size(') Method Requirements Method Requirements

Cyanide (Total) Waste SOg - Not Applicable 9010B 8 or 16 oz glass

(continued) 9012A Teflon-lined lids.
Cool, 4°C

Flashpoint Liquid Not Applicable - Not Applicable 1010 No requirements,
(Ignitability) 250 mL amber

glass, Cool. 4°C

is recommended

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable

Fluoride Water 300 mL 300.0(7) 500 mL plastic, 9056 Cool. 4°C,
340.2 No preservation analyze ASAP

required, 28 days after collection

Solid Not Applicable -- Not Applicable -- Not Applicable

Waste Not Applicable - Not Applicable -- Not Applicable

Hardness (Total) Water 50 mL 130.2 250 mL glass or -- Not Applicable
2340B plastic,

RNO) to pH < 2,

6 months

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable -- . Not Applicable

Iodide Water 100 mL 345.1 100 mL plastic or Not Applicable

Dionex glass, Cool. 4°C,

24 hours

Solid Not Applicable - Not .-\pplicable --- Not Applicable

Waste Not Applicable -- Not Applicable --- Not Applicable I
Iron (Ferrous) Water 100 mL 3500-Fe 1 liter glass or - Not Applicable

D polyethylene
container.
6 months

This test should be

. performed in the
field.

Solid Not Applicable - Not Applicable -
I

Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable
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, TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPDES(%)'(J),(7) ReRA (SW846)(J), (4)

Parameters Matrix Size(1) Method Requirements Method Requirements

Methylene Blue Water 100 mL 425.1 250 mL plastic or glass, - Not Applicable
Active Cool, 4°C,

Substances 48 hours
(NffiAS)

(Surfactant)

Solid Not - Not Applicable - Not Applicable
Applicable

Waste Not - Not Applicable -- Not Applicable
Applicable

Nitrate Water 100 mL 300.0(7) Method 300.0: 250 mL 9056 Method 9056:

352.1 plastic or glass, Cool, 9210 Cool, 4°C, analyze
4°C, 48 hours. ASAP after

collection

Method 352.1: 250 mL Method 9210:

plastic or glass, Cool, Cool, 4°C

4°C, 48 hours. Preserve by adding
1 mL of 1M boric
acid solution per
100 mL of sample

Solid Not Applicable -- Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable 9210 Not Specified

Nitrite Water 50 mL 300.0\Il 250 mL plastic or glass 9056 Cool. 4°C. analyze
354.1 Cool,4°C, ASAP after

48 hours
collection

Solid Not Applicable -- Not Applicable --- Not Applicable

Waste Not Applicable -.. Not Applicable -- Not Applicable

••

e"
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPDES(ll. (Jl, (1) ReRA (SW846)(Jl. (4)

Parameters Matrix Size(l) Method Requirements Method Requirements I
Nitrate-Nitrite Water 100 mL 353.1 250 mL plastic or glass, - Not Applicable

353.2 H2S04 to pH < 2,

353.3 28 days

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable I

Ortho- Water 50 rnL 300.0(1) 100 mL plastic or glass, 9056 Cool, 4°C, analyze
phosphate 365.1 Filter on site ASAP collection

365.2 Cool, ,;j.°C,
365.3 48 hours
365,4

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable i

pH Water 50 mL 150.1 100 mL plastic or glass. 9040B 100 mL plastic or I
4500-W Analyze immediately. glass. Analyze

I
B This test should be immediately. This

performed in the field. test should be
performed in the

Ifield.

Solid Not Applicable - Not Applicable 9045C 4 oz glass or plastic,

Cool,4°C,

Analyze as soon as
possible.

Waste Not Applicable --- Not Applicable 9045C 4 oz glass or plastic. I

Cool. 4°(.
Analyze as soon as

possible.
Phenolics Water 100 mL 420.1 500 mL glass, 9065 1 liter glass

420.2 Cool,4°(, 9066 recommended.
H2S04 to pH < 2, Cool. 4°C.

28 days H2S04 to pH < 4,

I28 days

Solid Not Applicable -- Not Applicable -- Not Applicable i
Waste Not Applictlble -- Not Applicable 9065 Not Specified !
Water 50 mL Not ApplicJble 9056 Cool, 4°C, analyze

I

Phosphate --
IASAP collection

Solid Not Applicable -- Not Applicable 9056 Not Applicable I
Waste Not Applicable Not Applicable 9056 Not Applicable

I- I
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

.0

Minimum

Analytical Sample
NPD ES(1), (3), (7) ReM (SW846)(J), (4)

Parameters Matrix Size'l) Method Requirements Method Requirements

Phosphorus Water 50mL 365.1 100 mL plastic or glass, - Not Applicable
(Total) 365.2 H2S04 to pH < 2,

365.3 28 days

365.4

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable I

Odor Water IL 140.1 200 mL glass only. Not Applicable

Cool,4°C,

24 hours

Solid Not Applicable - Not Applicable -- Not Applicable

Waste Not Applicable - Not Applicable -- Not Applicable I
Reactivity Liquid 10 g - Not Applicable Chapter 10 oz amber glass.

(Cyanide and 7 Cool,4°C.

Sulfide) Sections no h~dspace,

7.3.3.2 analyze as soon as
and possible.

7.3.4.2

Solid 109 - Not Applicable Chapter 10 oz amber glass,
7 Cool. 4°C,

Sections no h~dspace,

7.3.3.2 analyze as soon as
and . possible.

7.3.4.2

Waste 10 g - Not Applicable Chapter 10 oz amber glass,
7 Cool. 4°C,

Sections no h~dspace,

7.3.3.2 analyze as soon as
and possible.

7.3.4.2

Settleable Water 1000 mL 160.5 1000 mL plastic or --- Not Applicable
Solids glass, Cool, 4°C,

48 hours

Solid Not Applicable -- Not Applicable --- Not Applicable I
Waste Not Applicaltle -- Not Applicable --- Not Applicable I

Silica. Water 50 mL 370.1 Plastic only, 100 mL. -- Not Applicable

Dissolved Cool,4°C,
28 days

Solid Not Applicable -- Not Applicable --- Not Applicable

IWaste Not Applicable - Not Applicable -- Not Applicable
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample

NPD ES(l). (Jl. (7) RCRA (SW846)(J). (4)

Parameters Matrix Size(l) Method Requirements Method Requirements

Specific Water 50mL 120.1 250 mL plastic or glass, 9050A 250 mL plastic or
Conductance Cool, 4°C, glass,

24 hours Cool, 4°C,

28 days

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable

Sulfate (S04) Water 100 mL 300.0(7) 100 mL plastic or glass, 9056 Method 9056:

375.1 Cool,4°C, 9038 Cool. 4°C. analyze

375.4 28 days ASAP collection

Method 9038: 200
mL plastic or glass,

Cool, 4°C,

28 days

Solid Not Applicable - Not Applicable - Not Applicable

Waste 100 mL - Not Applicable 9038 200 mL plastic or
glass,

Cool,4°C,

28 days

Sulfide Water 100 mL 376.1 500 mL plastic or glass, 9030B 500 mL plastic,
376.2 Cool,4°C, 9034 no headspace,

Add 2 mL zinc acetate Cool, 4°C,
plus NaOH to pH > 9, Add 4 drops of 2N

7 days zinc acetate per 100
mL of sample,

adjust the pH to > 9
with 6 N NaOH

solution.
7 days

Solid 50 g - Not Applicable 9030B Cool, 4°C, ftll
9034 surface of solid

with 2N linc
acetate until
moistened.

store headspace-
froo
~~

Waste 50 g - Not Applicable 9030B Cool. 4°C, till
9034 surface of solid

with 2N linc
acetate until
moistened.

store headspace-
free
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPD ES(2I, (3), (7) RCRA (SW846)(Jl, (~l

Parameters Matrix Size(!) Method Requirements Method Requirements I
Sulfite (S03) Water 100 mL 377.1 100 mL plastic or glass, - Not Applicable

No preservative
required, analyze

immediately
This test should be

performed in the field.

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable I
Temperature Water 200 rnL 170.1 1 liter plastic or glass, - Not Applicable

analyze immediately in
the field

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applica:Jle I
Total Water 100 mL 160.1 250 mL plastic or glass, - Not Applicable

Dissolved Cool,4°C,

Solids 7 days .. :-.

(Filterable)

Solid Not Applicable - Not Applicable - Not Applicable

Waste Not Applicable - Not Applicable - Not Applicable

Total Kjeldahl Water 500 rnL 351.2 500 mL plastic or glass, - Not Applicable
Nitrogen 351.3 Cool. 4°C,

(TKN) H:SOJ to pH < 2,

28 days

Solid Not Applicable --- Not Applicable - Not Applicable

Waste Not Applicable -- Not Applicable - Not Applicable I
Total Organic Water 100 mL I 415.1 100 mL plastic or 9060 100 rnL glass or
Carbon (TOC) glass. 40 rnL VOA vials.

Cool. 4°C, Cool,4°C.

H:SOJ to pH < 2, H2S04 or HCl to

28 days pH < 2. 28 days

Solid Not Applicable - Not Applicable 9060 Not Specified

Waste Not Applicaple - Not Applicable 9060 Not Specified
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

IAnalytical Sample
NPDESP), (3), (7) ReRA (SW846)(3), (4)

Parameters Matrix Size(l) Method Requirements Method Requirements

Total Organic Water 100 mL 5320B(7) Method 5320B: 500 9020B 500 mL amber
Halides 450.1 (7) mL amber glass, glass, Teflon®-
(TOX) Teflon®-lined lid, lined lid.

Cool, 4°C, HNO) to pH Cool,4°C,
<2, no headspace, 14

H2S04 to pH < 2,
days

Method 450.1: 500 mL no headspace.

amber glass, Teflon®- 28 days

lined lid, Cool, 4°C,
HNO) to pH <2, no
headspace, 28 days

Solid Not Applicable - Not Applicable -- Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable I

Total Solids Water 100 mL 160.3 250 mL plastic or glass, - Not Applicable

Cool,4°C,

7 days

Solid Not Applicable - Not Applicable - Not Applicable I
Waste Not Applicable - Not Applicable - Not Applicable I

Total Water 100 mL 160.2 250 mL plastic or glass. -- Not Applicable

Suspended Cool, 4°C,

Solids 7 days
(NonfIlterable)

Solid Not Applicable --- Not Applicable --- Not Applicable I
Waste Not Applicable -- Not Applicable --- Not Applicable I

Turbidity Water 50 mL 180.1 250 mL plastic or glass, --- Not Applicable

Cool. 4°C.

48 hours

Solid Not Applicable -- Not Applicable -- Not Applicable I
Waste Not Applicable - Not Applicable --- Not Applicable 1

Volatile Water 100 mL 160.-+ 250 mL plastic or glass, -- Not Applicable

Solids . Cool. -l-0C,

7 days

Solid Not Applicable -- Not Applicable I --- Not Applicable I
Waste Not Applicable -- No[ Applicable --- Not Applicable I
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TABLE 8.5-1 .... ;

Inorganic Sample Containers, Preservatives, and Holding Times
(Continued)

Minimum

Analytical Sample
NPD ES(l), (3), (7) RCRA. (SW846)(3), (4)

Parameters Matrix Size(l) Method Requirements Method Requirements

Water Content Water Not Applicable - Not Applicable - Not Applicable

Solid 10 g - Refer to specific - Refer to specific
method used method used

Waste 109 - Refer to specific - Refer to specific
method used method used

Metals Water 100 mL 200 series I liter glass or 60108, I liter glass or
(excludes Hg) polyethylene container, 6020, polyethylene

HN03 to pH :5 2, 7000A container. HNOJ

6 months series to pH S 2, 6
months

Solid 200 g 200 series 8 or 16 oz glass or 60108. 3 or 16 oz glass or
polyethylene container 6020, polyethylene

storage at 4 °C 7000A container,
series storage at 4°C,

6 months
Waste 200 g 200 series Not Applicable 60108, 8 or 16 oz glass or

6020, polyethylene
7000A container,
series storage at 4°C,

6 months
Mercury Water 100 mL 245.1 I liter glass or 7470A I liter glass or
(CVAA) polyethylene container, polyethylene

container. HNOJ

HNOJ to pH :5 2, to pH S 2, 28 days
28 days

Solid 200 g 245.5 8 or 16 OZ glass or 7471A 8 or 16 oz glass or
polyethylene container, polyethylene

Cool,4°C, container,
28 days CooL 4°C.

23 days (CORP-
MT-0007)

Waste 200 g - Not Applicable 7471A 8 or 16 oz glass or
polyethylene

container.
Cool, -t°C.

. 28 days (CORP-
MT-0007)
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TABLE 8.5-1
Inorganic Sample Containers, Preservatives, and Holding Times

(Continued)

. Footnotes

(I) Minimum sample size indicates sample amount needed for a single analysis. Matrix spikes or duplicates will
require an additional sample amount of at least this amOlmt for each additional QC sample aliquot required.

(2) National.Pollutant Discharge Elimination System - MCAWW, March 1983.
(3) Holding times are calculated from date of collection.
(4) Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Phvsic:llJChemical Methods.

(SW-846), Third Edition, September 1986. Contains Final Update I (July 1992), Final Update IIA, (August 1993),
Final Update II (September 1994), Final Update IIB (January 1995), and Final Update III (December 1996).

(5) Solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste.
(6) Samples to be analyzed for cyanide should be field-tested for residual chlorine. If residual cWorine is detected,

ascorbic acid should be added.
(7) Method not listed in 40 CFR Part 136.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

Minimum

Analytical Sample
NPD ES(1), (3) RCRA (SW846)(J), (4)

Parameters Matrix Size(1) Method Requirements Method(6) Requirements

Aromatic Wat.er 40mL 602 40 mL glass, VOA 8021B 40 mL glass, VOA vial

. Volatiles vial (in triplicate) (in triplic:ue) with
with Teflon®-lined Teflon®-lined septa

septa without without headspace,
headspace, Cool, 4°C, Cool,4°C,

Add sodium Add sodium thiosulfate
thiosulfate if residual if residual chlorine, 1: 1
chlorine, 7 days with HCI to pH:5 2,

pH>2, 14 days with pH:5 2
14 days with pH < 2

SolidlY) 5 g or 25 g - Not Applicable 802lB 4 or 8 oz glass with
Teflon®-lined lid. Cool

4°C, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis. or with

methanol for medium
level analysis. Soil
sample can also be
taken by using the

EnCore™ sampler and
preserved in the lab
within 48 hours of

sampling. Ma'illnum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (preservation and

- holding times are
subject to client
specifications) 12

Waste 5 g or 25 g - Not Applicable 802lB 4 or 8 oz glass with
Teflon®-lined lid. Cool

4°C. 14 days.
.

Field preserved with
sodium bisulfate

solution for low level
analysis. or with

methanol for medium
level analysis .

••

•
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

•

Minimum RCRA (SW846)(J)·14)

IAnalytical Sample NPD ES(Z)' (3)

Parameters Matrn Size(t) Method Requirements Method(6) Requirements

Aromatic Waste 5 g or 25 g - Not Applicable 8021B Soil sample can also be
Volatiles taken by using the

(continued) EnCore™ sampler and
preserved in the lab
within 48 hours of

sampling. Maximum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).
Cool, 4°C

(preservation and
holding times are
subject to client
specifications) 12

Acrolein & Water 40mL 603 Glass with Teflon®- 8031 Glass with Teflon®-
Acrylonitrile lined septum, Cool, 4 (Acrylo- lined septum, Cool, 4

byGC °C (± 2°C), 0.008% nitrile °C (± 2°C), 0.008%
N~S:!03(1l),Adjust only) N~S:!OJIl, Adjust pH

pH 4-5(8) 4-5(8)

14 days 14 days

Solid - - I Not Applicble - Not Applicable I
Waste - - I Not Applicble - I Not Applicable

Dioxins! Water lL 613 1 liter amber glass 8280A 1 liter glass amber with
Dibenzo- with Teflon®-lined Teflon®-lined lid. Cool

furans lid, Cool, 4°C, -1°C. if residual
(LIUvlS) Extraction, 7 days chlorine is present in

Analysis, 40 days aqueous samples. add
80 mg of sodium

thiosulfate per liter of
sample. if sample pH
>9, adjust to pH 7-9

with H~SOJ'
Extr:lct within 30 days

Analyze within 45
days of extraction

Solid 10 g - Not Applicable 8280A 8 or 16 oz glass amber I
wide mouth with

Tetlon®-lined lid, Cool
4°C,

E.'\1r:lct within 30 days
Analvze within 45
d:lYs' of extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPDES(2).(J) RCRA (SW846)(J)· (4)

Parameters MatTU Size'l) Method Requirements Method(6) Requirements
Dioxins! Waste 109 - Not AppliC:lble 8280A 8 or 16 oz glass amber

Dibenzo-furans wide mouth with
(LRMS) Teflon<!!l-lined lid, Cool

(continued) 4°C,
Extract within 30 days

and
Analyze within 45 days

of extraction
Water 1L 613 1 liter amber glass - Not Applicable

with Teflon®-lined
lid, CooL 4°C,

Extraction, 7 days
Analysis, 40 days

Solid 10 g - Not Applicable - Not Applicable
Waste 109 - Not Applicable - Not Applicable

DioxinslDibenzo Water I L 1613B 1. 1 liter amber glass 8290 1 liter glass amber with
-furans w/fluoropolymer- Teflon®-lined lid,

(HRGCIHRMS) lined screw cap. Add Cool, 4°C,
sodium thiosulfate if Extraction. 30 days
residual cWorine. If Analysis, 45 days from

pH> 9, H:SOJ to pH date of extraction
7-9. Cool, 0-4°C in

the dark. Extraction,
1 year. Analysis, 1

year.

••
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample

NPDES(%)' (3) ReM (SW846)(J). (4)

Parameters Matrix Size(l) Method Requirements Method(6) Requirements

DioxinslDibenzo Solid 109 1613B 500 mL amber wide, 8290 8 or 16 oz glass amber
-furans mouth, glass wide mouth with

(HRGClHRlvfS) w/fluoropo1ymer- Teflon®-lined lid,
(continued) lined screw cap. Cool, Cool,4°C,

<4DC in the dark until Extraction, 30 days
receipt in Lab, then Analysis, 45 days from
<-lOoC in the dark. date of extraction
Extraction, 1 year.

Analysis, 1 year.

Waste 109 1613B 500 mL amber wide, 8290 8 or 16 oz glass amber
mouth, glass wide mouth with

w/fluoropolymer- Teflon®-lined lid,
lined screw cap. Cool, Coo1,4°C,
<4°C in the dark until Extraction, 30 days

receipt in Lab, then Analysis, 45 days from
<-lOoC in the dark. date of extraction
Extraction, 1 year.
Analysis, 1 year.

PCBS By Water lL 1668 1.1 liter amber glass -- Not Applicable

HRGCIHRlvfS w/fluoropolymer-
lined screw cap. Add
sodium thiosulfate if

residual chlorine.
H1S0~ to pH 2-3.
Cool, O-l°C in the
dark. Extraction. 1

year. Analysis. 1 year.

Solid 109 1668 500 mL amber wide. -- Not Applicable
mouth, glass

wlfluoropolymer-
lined screw cap. Cool,
<4°C in the dark until

receipt in Lab, then
<-lOoC in the dark.
Extraction. 1 year.
Analysis. 1 year.

•
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPD ES(1). (3) RCR\ (SW846P' (4)

Parameters Matrix Size(l) Method Requirements Method(6) Requirements

PCBS By Waste 109 1668 500 mL amber wide, - Not Applicable

HRGCIHRMS mouth, glass

(continued) w/fluoropolymer-
lined screw cap. Cool,
<4°C in the dark \mtil

receipt in Lab, then
<·lOoC in the dark.
Extraction, 1 year.

Analysis, 1 year.

Halogenated Water 40 mL - Not Applicable 8021B 40 mL glass, VOA vial I

Volatiles (in aiplicate) with

ByGC Teflon®-lined septa
without headspace,

Cool,4°C,
Add sodium thiosulfate
if residual chlorine, 1: 1

HCl to pH~2,
14 days

SolidPI 5 g or 25 g - 8021B 4 or 8 oz glass with
Teflon®-lined lid, Cool

4°C, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis. or with

methanol for medium
level analysis. Soil
sample can also be
taken by using the

EnCore™ sampler and
preserved in the lab
within 48 hours of

sampling. Ma'<irnum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

. sodium bisulfate). Cool,
4°C (preservation and

holding times are
subject to client
specifications) 11
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum
Analytical Sample

NPDES(l).(3) ReM (SW846)(3)· (4)

Parameters Matrix Size(l) Method Requirements Method(6) Requirements

Halogenated Waste 5 g or 25 g - Not Applicable 8021B 4 or 8 oz glass with
Volatiles Teflon®-lined lid. Cool

(continued) 4 0e, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis. or with

methanol for medium
level analysis. Soil
sample can also be
taken by using the

EnCore™ sampler and
preserved in the lab
within -l8 hours of

sampling. Ma-runum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool,
4°C (preservation and

holding times are
subject to client
specifications) 11

Herbicides Winer lL 615 \(0) 1 liter amber glass 8151A I liter amber glass with
with Teflon®-lined Teflon®-lined lid. If

lid, Sodium residual chlorine
thiosulfate or ascorbic present, add 3 mL

acid if residual sodium thiosulfate per
chlorine present, gallon. Cool. 4°C.

Cool,4°C, Extraction, 7 days
Extraction, 7 days .>\nalysis. -lO days of the
Analysis, 40 days start of the e:-.:traction
after extraction

Solid 50 g - Not Applicable 8151A -l or 3 oz glass. widemouth with
Teflon®-lined lid.

Cool -l dc.
Extraction. 14 days
Analysis. -lO days of

the start of the
extraction
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample NPDES(%)' (3) RCRA (SW846)(J)· (4)

Parameters Matrix Size(!) Method Requirements Method(6) Requirements

Herbicides Waste 50 g - Not Applicable 8151A 4 or 8 oz glass
(continued) widemouth with

Teflon®-lined lid.
Cool ~ °C Extraction,

14 days
Analysis, 40 days of

the start of the
extraction

Nitroaromatics Water lL - Not Applicable 8330 1 liter amber glass with
Teflon®-lined lid. If

residual chlorine
present, add 3 rnL

sodium thiosulfate per
gallon. CooL 4°C,
Extraction, 7 days

Analysis, 40 days of the
start of the extraction

Solid 50 g - Not Applicable 8330 4 or 3 oz glass
widemouth with

Tef1on®-lined lid
Cool, 4°C, Extraction,

14 days
Analysis, 40 days of

the start of the
extraction

•

••••
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times·

(Continued)

•

•

Minimum
Analytical Sample NPDES(I)· (.3) ReRA (SW846)(J), (4)

Parameters Matrix Size(l) Method Requirements Method(6) Requirements

Nitroaromatics Waste 50 g - Not Applicable 8330 4 or 8 oz glass
(continued) widemouth with

Teflon®-lined lid
Cool, 4 0c. Extraction,

14 days
Analysis, ~o days of

the start of the
extraction

Organo- Water IL - Not Applicable I liter amber glass
phosphorus 81~IA with Teflon®-lined
Pesticides lid. If residual

chlorine present, add
3 mL sodium

thiosulfate per gallon.
Cool, 4°C. Extraction.

7 days
Analysis, ~o days of

the start of the
extraction

Solid 50 g - Not Applicable 8141A 4 or 8 oz glass
widemouth with

Teflon®-lined lid
Cool, 4°C, Extraction.

14 days
Analysis, ~o days of

the start of the
extraction

Waste 50 g - Not Applicable 81~IA 4 or 8 oz glass
widemouth with

Teflon®-lined lid,
Cool, ~oC, Extraction.

14 days
Analysis, ~o days of

the start oCthe
extraction

PAHs by GC Water IL 610 I liter amber glass with 8100 I liter amber glass
and HPLC Teflon®-lined lid. 8310 with Teflon®-lined

Adjust pH to 5-9 if lid. If residual chlorine. extraction not to be present add 3 mL
done within 72 hours of sodium thiosulfate per
sampling. Add sodiwn gallon.
thiosulfate if residual Cool. ~oC,

chlorine present. Cool, Extraction. 7 days
4°C, Extraction, 7 days Analysis. 40 days of
Analysis, 40 days after the start of the

extraction extr:lction



Quantern QA."tP
Table Section
Date Initiated: March 10. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 130 of 192

TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample
NPDES(l).(3) ReRA (SW846)lJl. (4)

P a.r.uneters Matrix Size(l) Method Requirements Method(6) Requirements

PAHs by GC Solid 50 g - Not Applicable 8100 4 or 8 oz glass wide

andHPLC 8310 mouth with Teflon®-

(continued) lined lid,
Cool,4°C,

Extraction. 14 days
Analysis, 40 days of

the start of the
extraction

Waste 50 g - Not Applicable 8100 4 or 8 oz glass wide
8310 mouth with Teflon®-

lined lid, Cool. 4°C
Extraction, 14 days

Analysis, 40 days of
the start of the

extraction

Pesticides/ Water lL 608 1 liter amber glass with 1 liter amber glass

PCBs Teflon®-lined lid, Adjust 8081A with Teflon®-lined
pH to 5-9 if extraction not 8082 lid, If residual
to be done within 72 hours chlorine present, add
of sampling. Add sodium 3 mL 10% sodium

thiosulfate if residual thiosulfate per gallon,
chlorine present and aldrin Cool,4°C,

is being determined. Extraction, 7 days
Cool,4°C, Analysis, 40 days of

Extraction, 7 days the stJrt of the
Analysis, 40 days after extraction

extraction
Solid 50 g - Not Applicable 8081A 4 or 3 oz glass wide

8082 mouth with Teflon®-
lined lid,

Cool,4°C.
Extraction. 14 days

Analysis, 40 days of
the stJrt of the

extraction
Waste 50 g -- Not Applicable 80lHA 4- or 8 oz glass wide

8082 mouth with Teflon®-

. lined lid, CooL 4°C
Extraction. 14 days

Analysis, 40 days of
the start of the

extraction

• ::
',":-'

."
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

. (Continued)

Minimum
Analytical Sample NPD ES(%)' (3) RCRA (SW846)(J)· (4)

Parameters Matrix Size!!) Method Requirements Method(6) Requirements
Petroleum Water 1L 413.1 1 liter glass, 9070 1 liter glass with

Hydrocarbons! 413.2 Cool, 4°C, HC1 to pH Cool, 4°C, HC1 to pH
Oil and 418.1 <2, <2,
Grease 28 days 28 days

Solid - - Not Applicable 9071A 8 oz. glass with
Teflon®-lined lid,
Holding Time not

specified

Waste - - Not Applicable 9071A 8 oz. glass with
Teflon®-lined lid,

<Holding Time not
specified

Water 1 L 1664(7) 1 liter glass, - --
Cool,O-4°C

HC1 orH1S0~

to pH <2

28 days

Solid 30 g 1664(7) 8 or 16 oz. wide - ---
mouth glass jar,

Cool,O-4°C,

28 days

Waste --- - Not Applicable - --
Purgeable Water 40 mL 601 ·W mL glass VOA vial 802lE 40 mL glass VOA vial

Halocarbons (in triplicate) \\-ith (in triplicate) with

EyGC Teflon®-lined septa Teflon®-lined septa
with no he3dspace, with no he3dspace,

Cool,4°C, Cool, 4°C. 1:1
Add sodium HCl to pH ~ 2, sodium

thiosulfate if residual thiosulfate if residual
chlorine present, chlorine present,

14 days 14 days

Solid 5 gar 25 g --- Not Applic:>.ble 8021E 4 or 8 oz glass with

. Tenon®-lined lid, Cool
4°C, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Bolding Times

(Continued)

Minimum

Analytical Sample NPDEs(ll, (3) ReRA (SW846)(3), (4)

Parameters Matrix Size(t) Method Requirements Method(6) Requirements

Purgeable Solid 5 g or25 g - Not Applicable 8021B Soil sample can also be

Halocarbons taken by using the

ByGC
EnCore™ sampler and

(continued)
preserved in the lab
within 48 hours of

sampling. Ma'dmum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate).
Cool, 4°C

(preservation and
holding times are
subject to client
specifications) 1~

Waste 5 g or 25 g - Not Applicable 802lE 4 or 8 oz glass with
Teflon®-lined lid, Cool

4°C, 14 days.

Field preserved with
sodium bisulfate

solution for low level
analysis, or with

methanol for medium
level analysis. Soil
sample can also be
taken by using the

EnCore™ sampler and
preserved in the lab
within 48 hours of

sampling. Ma.'dmum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

. sodium bisulfate).CooI.
4°C (preservation and

holding times are
subject to client
specifications) I~

.'

.-.
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample NPDES(%}' (3) RCR-\ (SW846)P)' (4)

Parameters Matrix Size(l) Method Requirements Method(6) Requirements
Semivolatiles Water lL 625 1 liter amber glass 8270C 1 liter amber glass with

with Teflon®-lined Teflon®-lined lid, If
lid, residual chlorine

Cool, 4°C, present add J mL

Extraction. 7 days sodium thiosulfate per

Analysis, 40 days gallon.

Cool, 4°C,

Extraction. 7 days

Analysis, within 40
days of extraction

Solid 50 g - Not Applicable 8270C 8 or 16 oz glass wide
mouth with Teflon-

lined lid,

Cool, 4°C,

Extraction, 14 days

Analysis, within 40
.. days of extraction

Waste 50 g - Not Applicable 8270C 8 or 16 oz glass wide
mouth with Teflon®-

lined lid,
Cool, 4°C,

Extraction. 14 days
Analysis, within 40
days of extraction

Volatile Water 40 mL 624 40 mL glass, VOA 82608 40 mL glass: VOA vial

Organics vial (in triplicate) (in triplicate) with
with Teflon®-lined Teflon®-lined septa

septa without without headspace,
headspace, Cool, 4°C, Cool. 4°C,

Add sodium Add sodium thiosulfate
thiosulfate if residual if residual chlorine. 1: 1
chlorine, 7 days with HCl to pH s: 2,

pH >2, 14 days with pH s: 2(91

14 days with pH s: 2(8)

•
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Minimum

Analytical Sample NPD ES(1)· (3) ReRA (SW846)(J)· (~)

Parameters Matrix Size(J) Method Requirements Method(6) Requirements

Volatile Solid\5l 5 g or 25 g - Not Applicable 8260B 4 or 8 oz glass with

Organics
Teflon®-lined lid, Cool

4°C, 14 days.
(continued) Field preserved with

sodiwn bisulfate solution
for low level analysis, or

with methanol for
medium level analysis.
Soil sample can also be

taken by using the
EnCorent sampler and

preserved in the lab
within 48 hours of

sampling. Ma'dmum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool.
4°C (Preservation and

holding times are subject
to client specifications)

Waste 5 g or 25 g - Not Applicable 8260B 4 or 8 oz glass with
Teflon®-lined lid. Cool

4°C, 14 days.
Field preserved with

sodium bisulfate solution
for low level analysis, or

with methanol for
medium level analysis.
Soil sample can also be

taken by using the
EnCore™ sampler and

preserved in the lab
within 48 hours of

sampling. Ma.'dmum
holding time for Encore

Sampler is 48 hours
(before the sample is
added to methanol or

sodium bisulfate). Cool.. 4°C (preservation and
holding times are subject
to client specifications)

•

•

•
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TABLE 8.5-2
Organic Sample Containers, Preservatives, and Holding Times

(Continued)

Footnotes

(1)

(2)

(»

(4)

(S)

(6)

(7)

(8)

(9)

• (10)

(II)

(12)

•

Minimum sample size indiC:ltes sample amount needed for a single analysis. Matrix spikes or duplicates will require
an additional sample amount of at least this amount for each additional QC sample aliquot required.
National Pollutant Discharge Elimination System - 40 CFR Part 136, Appendix A.
Holding times are calculated from the date of collection.
Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. PhvsicaVChemical Methods,
Third Edition, September 1986. Contains Final Update I (July 1992), FinalUpdate ITA (August 1993), Final Update
II (September 1994), Final Update IIB (January 1995), and Final Update ill (December 1996). .
Solid matrix type includes soil, sediment, sludge or other solids not classified as waste.
Only one determination method is listed when separate methods are required for preparation and analysis.
Method 1664 is a proposed only method and has not been promulgated by the EPA.
For acrolein and acrylonitrile the pH should be adjusted to 4-5. This pH adjustment is not required if acrolein is not
measured. Samples requiring analysis of acrolein that received no pH adjustment must be analyzed within three days of
sampling.
For acrolein anti acrylonitrile the pH should be adjusted to 4-5.
Method not listed in -to CFR Part 136.
Should only be used in the presence of residual chlorine.
Data from Encore shows that with freezing, the sample in an Encore may be held for up to 7 days. Until formal EPA approval.

this holding time must be approved by the client.
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times

Minimum
Marimum Volume

Analytical Recommended Holding Required for
Parameters Matrix Containers(l) Preservative Time Analysis(")

Gross AlphalBeta Water P,G Field acidified to 180 days after 500 mls

pH < 2 with collection

HNO~

Soil P,G None 50(4) gms

Americium-241 Water P,G Field acidified to 180 days after 1000(S) mls

pH < 2 with collection

HNOJ

Soil P,G None 50(4) gms

Carbon-14 Water P,G Field adjusted to 180 days after 100 mls
pH> 9 with collection

NaOHOl

Soil P,G None 50(J) gms I
Calciurn-45 Water P,G Field acidified to 180 days after 100 mls

pH < 2 with collection
HNO~

Curiurn-242 Water P,G Field acidified to 180 days after 1000(5) mls

pH < 2 with HNO~ collection
"

Soil P,G None 50(4) grns .-
Gamma Emitters Water P, G Field acidified to 180 days after 1000(5) mls

pH < 2 with HNO~ collection

Actinides, as applicable,

Co-60, Cs-137, K-40, Soil P,G None 650(7) gms

rv1n-54, and other
fission/activation

products
Iron-55 W:lter P, G Field acidified to 180 days after 50 mls

pH < 2 with collection
HNO)

Lead-2IO Water P,G Field acidified to 180 days after 500 mls
pH < 2 with HNO, collection

Soil P,G None 50\4) gms I
Neptwlium-237 Water P, G Field acidified to 180 days after 1000P) mls

IpH < 2 with HNO) collection

Soil P, G None 50\J) gms

Promethium-147 W::lter P, G Field acidified to 180 days after 250 mls
pH < 2 with collection
HNO~

.-
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TABLE 8.5-3
Radiological Sample Containers, Preservatives, and Holding Times

(Continued)

M:uimum Minimum
Analytical Recommended Holding Volume Required
Parameters r Matrix Containers(l) Preservative Time for Analysis(!)

Plutonium-238,239/240 Water P,G Field acidified to 180 days after 1000(5) mls

pH < 2 with collection

HN03

Soil P,G None 50141 gms
Radium-226 Water P,G Field acidified to 180 days after 1000(5) mls

pH < 2 with collection

HNO J

Soil P,G None 50(4) gms

Radium-228 Water P,G Field acidified to 1SO days after 1000lS)mls

pH < 2 ,.ith collection

HNOJ

Soil P,G None 50(4) gms

Strontium-S9, 90 and Water P,G Field acidified to ISO days after 1000(5) mls

Total Strontium pH < 2 with collection --

HN03

Soil P,G None 50(4) gms

Technetium-99 Water P,G Field acidified to 180 days after 100 mls

pH < 2 with collection

HNOJ

Soil P,G None 50(4) grns

Thorium-227,228, Water P,G Field acidified to 1SO days after 1000l S) mls

230,232 pH < 2 with collection

HNOJ

Soil P,G None 50141 grns

Total Uranium Water P,G Field acidified to 180 days after 50 mls

pH < 2 with collection

HNO J

Soil P,G None 50141 gros I
Tritium Water P, G(6) None 180 days after 100 mIs

collection

Soil p,O'·6) None 100 gms

Uranium-233/234, Water P,G Field aciditied to 1SO days after 10GO(S) mls

235/236 pH < 2 with collection
HNOJ

Soil P,G None 50(JI gms

Uraniurn-23 8 Soil P,G None 180 days after 50(4
) gros

collection
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TABLE 8.5-3 P:lgc 138 of 192 •

Radiological Sample Containers, Preservatives, and Holding Times
(Continued)

Footnotes

(I) Plastic (Polyethylene), Glass
Assumes that-quality control samples have been assigned in the field. If duplicates, matri'<: spikes and/or
matrL'<: spike duplicates are to be assigned by the laboratory, additional multiple sample volumes are
required. Volumes listed are for standard aliquot size. Detection limit requirements may necessitate larger
volumes.
Assumes that carbon is in the form of C03••.

(4) May be aliquoted or sequentially determined from the same volume.
(S) May be aliquoted or sequentially determined from the same volume.
(6) Tritium is very volatile. Sample containers must be air tight to eliminate tritium loss.
(7) Dry weight

•. ,'

.;'; ..:
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TABLE 8.5-4
Sample Containers, Preservatives, and Holding Times

for USEPA Contract Laboratory Program Statement of Work

Analytical Minimum
Parameters Matrix Sample Size Requirements(l)

Cyanide, Total Water 500 mL 500 mL, glass or polyethylene container, 0.6 g
and Amenable to ascorbic acid (only in presence of residual chlorine)

Chlorination NaOH to pH > 12, CooL 4°C.
12 days

Soil/Sediment 25 g 8 or 16 oz glass with Teflon-lined lids,
Cool, 4°C.

12 days
lCAP and GFAA Water 100 mL 1 liter glass or polyethylene container,

(excludes HNOJ to pH =2,
mercury) 180 days

Soil/Sediment 25 g 4 or 8 oz glass or polyethylene container,
Cool, 4°C,
180 days

Mercury (CVAA) Water 100 mL 1 liter glass or polyethylene container,
HNOJ to pH =2,

26 days
Soil/Sediment 25 g 8 or 16 oz glass with Teflon®-lined lids,

CooL 4°C.
26 days

PesticideslPCBs Water 1L 1 liter amber glass with
Teflon®-lined lid,

Cool, 4°C,
Extraction within 5 days of sample receipt

Analysis within 40 days after start of extraction
Soil/Sediment 50 g 8 or 16 oz glass wide mouth with

Teflon®-lined lid,
protect from light,

Cool. 4°C.
Extraction within 10 days of sample receipt

Analysis within 40 days after start of extraction
PCDD, PCDP2) Water 1 L 1 liter amber glass with Tenon®-lined lid,

Cool. 4°C.
No holding time requirements specified

SoilJSediment/ 25 g 4 or 3 oz glass wide mouth with
Fly Ash! Teflon®-lined lid.
Chemical . protect from light

Waste room temperature.
No holding time requirements specified
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TABLE 8.5-4

Sample Containers, Preservatives, and Holding Times
for USEPA Contract Laboratory Program Statement of Work

(Continued)

Analytical Minimum
Parameters Matrix Sample Size Requirements(l)

Semivolatiles Water IL I liter amber glass with
Teflon®-lined lid,

Cool,4°C,
Extraction within 5 days of sample receipt

Analysis within 40 days after start of extraction
Soil/Sediment 50 g 8 or 16 oz glass wide mouth with

Teflon®-lined lid,
Cool, 4°C,

Extraction within 10 days of sample receipt
Analysis within 40 days after stLlrt of extraction

Volatiles Water 40 mL 40 mL glass with Teflon®-lined lid, no entr.lpped air
bubbles

pH <2m, Cool, 4°C,
10 days

Soil/Sediment 25 g 4 or 8 oz glass with Teflon®-lined lids,
Cool, 4°C,

10 days • . -

.~ .. '

Footnotes

(I) Holding times are calculated from verified time of sample receipt
(2) PCDD: Polychlorinated Dibenzo-p-dioxins

PCDF: Polychlorinated Dibenzofurans

(3) The OLM03.0 requirement is to acidify the sample to pH<2. The OLMO 1.8 requirement is to determine

and report the pH of the sample to check that the sample was acidified in the field.

•
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TABLE 8.5-5
Sample Containers, Preservatives, and Holding Times for TCLP(l) and SPLP(.!)

TCLP Method 1311 and SPLP Method 1312
Requirements

Minimum From Field Collection to From TCLP/SPLP
Analytical Sample TCLP/SPLP Extraction Extraction to Analysis
Parameters Matrix . Size(J)

Mercury Liquid lL lL glass, Cool, 4°C, Glass or polyethylene
Solid 28 days 28 days
Waste

Metals Liquid lL lL glass, Cool, 4°C, Glass or polyethylene
(except Solid 180 days 180 days

mercury) Waste
Semivolatiles Liquid lL lL glass, Cool 4°C, lL glass

Solid 14 days Extraction ofleachate within 7
Waste days of TCLP extraction,

Analyze extract within 40 days
Volatiles Liquid 60z 4 oz glass, Cool 4°C, 40 mL glass,

Solid 14 days 14 days
. Waste

Footnotes

(I) TCLP = Toxicity Characteristic Leaching Procedure
(2) SPLP = Synthetic Precipitation Leaching Procedure

(3) Smaller sample size is adequate for solid samples or individual fractions. A combined volume of 32 oz. is
recommended for semivolatiles and metals. A separate 4 oz. container should always be used for the
volatile fraction. Volatile fractions should be stored with minimal headspace.



TABLE 8.5-6
Periodic Equipment Calibrations

QUatltetr.1 QA.\iP
Table Section
Date Initiated: M3l't:h 10. 199~

Revision No.: 3
Date Revised: November 2, 1998
P:lge 142 of 192 •

Type of Equipment Calibration Requirements

Balances · Must be serviced and calibrated annually by an approved vendor

· Calibration must be checked daily or before use by analyst with weight(s)
classified as Class "S" (or Class "S" traceable) by NlST per operation-
specific SOPs. Acceptance criteria vary according to weight used and
accuracy of balance. Acceptance criteria must be documented in log.

· All Class "S" weights must be certified by an outside vendor every
three years. .'

Thennometers · Working glass thermometers must be calibrated against a certified
NlST thermometer at least annually as described in operation-specific
SOPs.

· Working non-glass thermometers must be calibrated against a certified
NlST thermometer quarterly as described in operation-specific SOPs.

· The NlST thermometer must be recertified every three years.
RefrigeratorsIFreezers · Thermometers must be immersed in a liquid such as mineral oil or glycol

· Temperature of WlitS used for sample or standard storage must be checked
daily as described in operation-specific SOPs.
Refrigerator acceptance limits: 4°C ± 2°C
Freezer acceptance limits: < - WOC

Ovens · Temperature of llllits must be checked daily or before use.
Acceptance limits vary according to use as described in operation-
specific SOPs and must be documented in the temperarure log.

Micropipenors · Calibrations are checked gravimetrically as required by the operation-
specific SOP.

· Must be calibrated at the frequency (normally quarterly) required by
the rrurnufacturer at a minimum.

Syringes, Volumetric Glassware · All syringes and volumetric glass\vare are purchased as Class A items.
and Graduated Glassware · Class A items are cenified by the manufacturer to be within ± 1% of the

me:lSured volume, therefore, calibration of these items by Quanterr:i9
laboratories is not required.

· All analysts are trained in the proper use and maintenance of
measuring devices to ensure the measurement of standards, reagents
and sample volumes are within method tolerances.



• TABLE 8.5-7
Summary of Inorganic Method Calibrations

Quanterra QAMP
Table Section
Dale Initialed: March 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 143 of 192

•

•

NPDES(I) RCRA (SW846)(%)

Analysis Calibration Method Requirement Method Requirement

Acidity Initial 305.1 2 point calibration of pH - Not Applicable
meter

(± 0.05 pH units of true
value)

Continuing 305.1 Not Applicable - Not Applicable

Ending 305.1 Not Applicable - Not Applicable

Alkalinity Initial 310.1 2 point calibration of pH - Not Applicable

2320B meter
(:!:: 0.05 pH units of true

value)

Continuing 310.1 Not Applicable - Not Applicable

2320B

Ending 310.1 Not Applicable - Not Applicable

2320B

Ammonia Initial 350.1 6 levels including blank, - NQt Applicable
.~ . "rJl(J) ~ 0.995

Continuing 350.1 1 level or LCS every 10 -- Not Applicable
samples

± 10% of true value

Ending 350.1 1 level or LCS every 10 -- Not Applicable
samples

± 10% of true value

Biochemical Initial 405.1 a. Winkler titration: -- Not Applicable
Oxygen Iodometric with standard
Demand thiosulfate

(BOD) b. Membrane electrode:
Read in air and in water.

with zero dissolved
oxygen

Continuing 405.1 Not Applicable - Not Applicable

Ending 405.1 Not Applicable - Not Applicable



•TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

Quant=QAMP
Table Section
D~ Initiated: ~h 20. 1995
Revision No.: 3
D~ Revised: November 2. 1998
Page 144 of 192

NPDES(I) RCRA (SW846)<Il I
Analysis Calibration Method Requirement Method Requirement I
Bromide Initial 300.0(4) Method 300.0 & ASTM 9056 Method 300.0:

320.1 D 1246-88: 5 levels plus a 5 levels plus a blank,
ASTM blank, "r'>(3) ;;: 0.995 "r',(3) ;;: 0.995

D 1246-88
Method 320.1:
Not Applicable

Continuing 300.0(4)
Method 300.0 & ASTM 9056 Method 300.0: Not

320.1 D 1246-88: I level every 10 Applicable
ASTM samples

D 1246-88

± 10% of true value
Method 320.1 Not

Applicable

Ending 300.0(4) Not Applicable 9056 Not Applicable

320.1

ASTM
D1246-88

Chemical Initial 410,.:!. Method 41O,.:!.: 5 levels - Not Applicable
plus a blank"r"(3);;: 0.995

Oxygen 410.1
Demand Methods ·nO.l & ·nO.2:
(COD) 410.2

Standardize titrant.

I
Continuing 41O":!' Method 410,.:!.: 1 level - Not Applicable

410.1 every 10 samples

410.2 ± 10% of true value

Methods 410.1 & ·nO.2:
Not Applicable

Ending 410.'1. Method olIO":!': 1 level -- Not Applicable
± 10% of true value

. Methods 410.1 & 410.2:

Not Applicable

•••••

.'

.~
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•

•

NPDES(I) RCRA (SW846)(2)

Analysis Calibration Method Requirement Method Requirement

Chloride Initial 300.0(4) Method 300.0. 325.1. and 9056 Method 9056:

325.1 325.2. 4500 C1 E:
9251 3 levels plus a blank

325.2 5 levels plus blank
9253 Method 9251:

325.3 "r"O) ~ 0.995

4500-C1 E
5 levels plus blank

Method 325.3: "r,,(3)~ 0.995

Standardize titrant Method 9253:

Standardize titrant

Continuing 300.0\") Method 300.0. 325.1. and 9056 Method 9056:
325.1 325.2. 4500-C1 E: 9251 1 per batch of 20 samples,
325.2 1 level every 10 samples ± 10% of true value
325.3 ± 10% of true value 9253 Method 9251:

4500-C1 E 1 level every 10 samples ±
Method 325.3: 10% of true value
Not Applicable Method 9253:

Not Applicable

Ending 300.0(4) Method 300.0. 325.1. and 9056 Method 9056 and 9253:

325.1 325.2. 4500-Cl E:
9251 Not Applicable

325.2 I level every 10 samples
9253 Method 9251:

325.3 ± 10% of true value
I level

4500-Cl E Method 325.3: ...
± 10% of true value

Not Applicable

Chromium Initial 218A Method 218.-1-: 7196A 5 levels plus blank

Cr"6 3500 Cr-D 5 levels plus blank "r"I~)~ 0.995

"r,,(J)~ 0.995

Method 3500 Cr-D:

3 levels plus blank

Continuing 218.4 • 1 level every 10 samples 7196A I level every 10 samples

3500 Cr-D ± 15%± 10% of true value

Ending 218A 1 level 7196A 1 level

3500 Cr-D ± 15%± 10% of true value
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(Continued)

Quant=QAMP
Table Section
Date Initiated: March 20. 1995
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Page 146 of 192 •

NPDES(I) RCRA (SW846P
. Analysis Calibration Method Requirement Method Requirement

Chlorine, Initial 330.1 Standardize titrant - Not Applicable
Residual 330.3

Continuing 330.1 Not Applicable - Not Applicable

330.3

Ending 330.1 Not Applicable - Not Applicable

330.3

Color Initial 110.2 .3 levels plus blank - Not Applicable

Continuing 110.2 1 level every 10 samples - Not Applicable

Ending 110.2 1 level - Not Applicable

Conducti,,;ty Initial 120.1 Standard KCl solution 9050A 1 level to determine cell
constant

Continuing 120.1 Not Applicable 9050A Not Applicable
Ending 120.1 Not Applicable 9050A Not Applicable

Cyanide Initial 335.1 7 levels plus blank 9010B 7 levels plus blank
(Amenable) 90l2A

"r"m;:: 0.995 "r"O>;:: 0.995
Continuing 335.1 I level every 10 samples 9010B I mid-level every 10

9012A samples
± 10% of true

± 15% of true value
Ending 335.1 I level 9010B ± 15% of true value

± 10 % of true value 9012A
Cyanide Initial 335.1 7 levels plus blank 9010B 7 levels plus blank
(Total) 335.2 9012A

335.3 "r"m;:: 0.995 "r"m;:: 0.995
4500-CN

E
Continuing 335.1 1 mid-level every 10 9010B 1 mid-level every 10

335.2 samples 9012A samples
335.3

4500-CN ± 10 % of true value ± 15% of true value
E .

Ending 335.1 I mid-level 90 lOB ± 15% of true value
335.2 ± 10 % of true value 9012A
335.3

4500-CN
E

•

•



•.'-". TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

Quanteml QAMP
Table Scction
Date Initiated: March 20. 1995
Revision No.; 3
Date Revised: November 2, 1998
P:lge 147 of 192

•

•

NPDES(I) RCRA (SW846)(%)

Analysis Calibration Method Requirement Method Requirement

Flashpoint Initial - Not Applic::lble 1010 p-Xylene reference
standard must have

flashpoint of 27.2°C ±
1. 1°C

Continuing - Not Applicable 1010 Not Applicable
Ending - Not Applic::lble 1010 Not Applicable

Fluoride Initial 300.0(4) Method 300.0: 5 levels 9056 3 levels plus a blank
340.2 plus a blank, "r"3) ~ 0.995

Method 340.2: 6 levels
"i'(3) ~ 0.995

Continuing 300.0\41 1 mid-level every 10 9056 1 per batch of 20 samples ±
340.2 samples 10% of true value

± 10% of true value
Ending 300.0(4) 1 mid-level 9056 Not Applicable

340.2 ± 10% of true value

Hardness Initial 130.2 Method 130.2: - Not Applic::lble
Standardize titrnnt

2340B
Method 2340B: See ICP

Metals 200.7

Continuing 130.2 Method 130.2: Not -- Not Applicable

2340B
Applicable

Method 2340B: See rcp
Metals 200.7

Ending 130.2 Method 130.2: Not - .. Not Applicable

2340B
Applicable

Method 2340B: See rcp
Metals 200.7

Iodide Initial 345.1 Method 345.1: -- Not Applic::lble

Dionexm Standardize titrant.
Dionex:---

4 levels plus blank
"r,,(J)~ 0.995



•

p
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TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

Quant=QAMP
Table Section
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NPDES(I) RCM (SW846)(%l

Analysis Calibration Method Requirement Method Requirement

Iodide Continuing 345.1 Method 345.1: - Not Applicable

(continued) DionexOl
Not Applicable

Dionex:---
I mid-level every 10

samples

± 10 % of true value

Ending 345.1 Method 345.1: - Not Applicable

DionexlJ) Not Applicable

Dionex:--
I mid-level

± 10% of true value

Iron (Ferrous) Initial 3500-Fe D 3 levels plus a blank, "r'~J) - Not Applicable
~ 0.995

Continuing 3500-Fe D 1 mid-level every 10 - Not Applicable
samples

± 10% of true value

Ending 3500-Fe D 1 mid-level Not Applicable

I
-

± 10% of true value

Methylene Initial 425.1 4 levels plus blank -- Not Applicable
Blue Active "r,,(J)~ 0.995

Substances
(tvffiAS)

Continuing 425.1 1 level every 10 samples - Not Applicable

± 10 % of true value

Ending 425.1 1 level -- Not Applicable

± 10 % of true value

.-,
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•

•

NPDES(I) RCM (SW846)(%)

Analysis Calibration Method Requirement Method Requirement I
Nitrate Initial 300.0(4) 5 levels plus a blank 9056 Method 9056: 3 levels

352.1
"r.,(3) ~ 0.995 plus a blank

Method 9210: 2 levels
9210 plus a blank must be

analyzed with each batch
of 20 samples (ICV ± 10%) I

Continuing 300.0(4) 1 mid-level every 10 9056 Method 9056: 1 per batch

352.1
samples of 20 samples, ± 10% of

± 10% of true value - true value
9210 Method 9210:

Independently - prepared
check standard every 10

samples

Ending 300.0(4) 1 mid-level 9056 Method 9056: Not

352.1 ± 10% of true value - Applicable

9210 Method 9210: After fmal
sample CCV must be

analyzed

Nitrite Initial 300.0(4) 5 levels plus a blank 9056 3 levels plus a blank

354.1 "r,,(3) ~ 0.995

Continuing 300.0(4) 1 mid-level every 10 9056 1 per batch of 20 samples.

354.1
samples

:: 10% of uue value
± 10% of true value

Ending 300.0(41 1 mid-level 9056 Not Applicable

354.1 ± 10% of true value

Nitrate-Nitrite Initial 353.1 5 levels plus blank -- Not Applicable

353.2 "r"(J)~ 0.995

353.3

Continuing 353.1 1 level every 10 samples -- No! Applicable
353.2
353.3 ± 10% of true value

Ending 353.1 1 mid-level - Not Applicable
353.2 ± 10% of true value
353.3
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NPDES(I) RCRA (SW846)lI)

Analysis Calibration Method Requirement Method Requirement I
Odor Initial 140.1 No calloration - Not Applicable I

Continuing 140.1 Not Applicable - Not Applicable I
Ending 140.1 Not Applicable - Not Applicable I

Phosphorus Initial 300.0(4) Method - Not Applicable
(total and

365.1
300.0/365.3/365.-l: 3

Ortho- levels plus a blank.
phosphate) 365.2

365.3 Method 365.2:

365.-l 8 levels plus a blank.

Continuing 300.0\4) Method - Not Applicable

365.1 300.0/365.3/365.-l: 1 level

365.2 every 10 samples

365.3 ± 10% of true value

365.4
Method 365.2: Blank and

2 standards with each
series of samples, ± 2% of

~
true value or recalibrate I

Ending 300.0(4) Method -- Not Applicable

365.1 300.0/365.3/365.4:

365.2 ± 10% of true value

365.3

365.-l Method 365.2:

Not Applicable

pH Initial 150.1 2 level calibration that 9040B 2 point calibration

4500-W B
bracket the expected pH of 9045C (± 0.05 pH units of true

the sample (± 0.05 pH value)
units of true value)

Continuing 150.1 I buffer check every 10 9040B Not Applicable

4500-H- B
samples 9045C.

± 5% of true value

Other 150.1 Third point check 90408 Third point check

4500-W B 9045C

•
~''.
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•

•

NPDES(I) RCRA (SW846)l21

Analysis Calibration Method Requirement Method Requirement

pH Ending 150.1 1 buffer check 9040B Not Applicable

(continued) 4500-W ± 5% of true value 9045C

B

Phenolics Initial 420.1 5 levels plus a blnnk 9065 5 levels plus a blank

420.2 Ir"(J)~ 0.995 9066 "r"O) 0.995

Continuing 420.1 1 mid-level every 10 9065 1 mid-level

420.2 samples
9066 ± 15% true value

± 10% true value

Ending 420.1 1 mid-level 9065 1 mid-level

420.2 ± 10% true value 9066 ± 15% true value

Phosphate Initial -- Not Applicable 9056 3 levels plus a blank

Continuing - Not Applicable 9056 1 per batch of20 samples,

± 15% of true value

Ending - Not Applicable 9056 Not Applicable

Reactivity Initial - Not Applicable Chap 7 See Total Cyanide and
Sulfide

Continuing - Not Applicable ..

Ending -- Not Applicable

Settleable Initial 1605 Not Applicable - Not Applicable
Solids

Continuing 160.5 - Not Applicable

Ending 160.5 - . Not Applicable

Silica. Initial 370.1 Approximately 6 levels -- Not Applicable

Dissolved plus blank. "r"lJl~ 0.995

Continuing 370.1 1 level -- Not Applicable

± 15% of true value

Ending 370.1 1 level -- Not Applicable

I± 15% of true value
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Quant=QAMP
Table Section
Date Initiated: March 20, 199~
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NPDES(') RCRA (SW846)(1)

Analysis Calibration Method Requirement Method Requirement

Specific Initial 120.1 Standardize meter with 9050A Not Applicable
Conductance 0.01 M KCI

Continuing 120.1 1 level every 10 samples 9050A Not Applicable

± 10% of true value

Ending 120.1 1 level 9050A Not Applicable

± 10% of true value

Sulfate Initial 300.0(4) Method 300.0/375.1: 9038 Method 9038: 3 levels plus

375.1 5 levels plus blank 9056
a blank for every hour of

375.-l
continuous sample analysis.

"r"()~ 0.995 Method 9056: 3 levels plus

Method 375.~: 3 levels a blank

plus blank ....,

"r"() ~ 0.995
--

Continuing 300.0(4) Method 300.0/375.1: 9038 Method 9038: Independent-
375.1 1 mid-level after every 10 9056 prepared check standard
375.4 samples every 15 samples

± 10% of true value Method 9056: 1 per batch of
20 samples, ± 10% of true

Method 375.4: 1 level value

every 3 or 4 samples
± 10% of true value

Ending 300.0(4) ± 10% of true value 9038 Not Applicable

375.1 9056

375.-l

Sulfide Initial 376.1 Method 376.1: This is a 9030B This is a colorimeaic

376.2 titration method. 9034 titration. Therefore.
Therefore, calibrations are calibration is not applicable.

not applicable.
.

Method 376.2: 5 levels
plus a blank "r" () ~ 0.995
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•

•

NPDES(I) RCRA (SW846)(1)

Analysis Calibration Method Requirement Method Requirement

Sulfide Continuing 376.1 Method 376.1: Not 9030B This is a colorimenic

(continued) 376.2 Applicable
9034-

titration. Therefore,
calibration is not applicable.

Method 376.2:

1 level every 10 samples

± 10% of true value

Ending 376.1 Method 376.1: Not 9030B This is a colorimenic

376.2
Applicable

9034
titration. Therefore,

calibration is not applicable.

Method 376.2:

± 10% of true value

Sulfite Initial 377.1 This is a colorirnenic - Not Applicable
titration. Therefore,

calibration is not
applicable.

Continuing 377.1 -- Not Applicable

Ending 377.1 -- Not Applicable

Temperature Initial 170.1 Not Applicable -- Not Applicable

Continuing 170.1 Not Applicable - Not Applicable I
En~g 170.1 Not Applicable - Not Applicable

Total Initial 160.1 This is a gravimerric -- Not Applicable
Dissolved determination. Calibrate

Solids balance prior to analysis

Continuing 160.1 - Not Applicable I
Ending 160~1 - Not Applicable
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NPDES(I) RCRA (SW846)(1)

Analysis Calibration Method Requirement Method Requirement

Total Initial 351.2 Method 351.2: - Not Applicable
Kjeldahl 351.3 5 levels plus blank
Nitrogen "r,,(3) ~ 0.995
(TKN)

Method 351.3:

Titrimetric: Standardize
titrant

Colorimetric: 7 levels plus
blank

Continuing 351.2 Method 351.2: 1 mid- - Not Applicable

351.3 level every 10 samples

± 10% of true value

Method 351.3:

Not Applicable

Ending 351.2 Method 351.2: - Not Applicable

351.3
± 10% of true value

Method 351.3:

Not Applicable

Total Liitial 415.1 3 levels plus blank 9060 3 levels plus blank
Organic

"r"(J)~ 0.995
Carbon
(TOC)

Continuing 415.1 1 mid-level every 10 9060 1 mid-level every 10 samples
samples

± 15% of true value
± 15% of true value

Ending 415.1 ± 15% of true value 9060 ± 15% of true value

.'~
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•

NPDES(I) RCRA (SW846)(%)

Analysis Calibration Method Requirement Method Requirement I
Total Initial SM Method 5320B: 7 levels 9020B Daily instrument calibration

Organic 5320B (4) plus a blank ± 10% of true standard and blank in
Halides value duplicate::!:: 10% of true
(TOX) 450.1 (4) value (ca1J.bration std.)

Method 450.1: Daily Verify with independently-

instrument calibration prepared check standard -

standard and blank in ICV± 10%

duplicate::!:: 10% of true SOP NO. CORP-WC-DOOI
value (ca1J.bration std.)

Verify with independently-
prepared check standard

Continuing SM ± 10% ofuue value 9020B CCV::!:: 10% of true value
5320B (4) SOP NO. CORP-WC-OOOl

450.1 (4)

Ending SM ± 10% of true value 9020B CCV::!:: 10% of true value
5320B (4) SOP NO. CORP-WC-DOOl

450.1 (4)

Total Initial 160.3 This is a gravimetric - Not Applicable
Solids determination. Calibrate

balance before use.

Continuing 160.3 - Not Applicable I
Ending 160.3 - Not Applicable

Total Initial 160.2 This is a gravimetric -- Not Applicable
Suspended determination. Calibrate

Solids balance before use.
(Nonfilterable)

Continuing 160.2 -- Not Applicable
1

Ending 16Q.2 -- Not Applicable I
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NPDES(I) RCRA (SW846)<Z)

Analysis Calibration Method Requirement Method Requirement

Turbidity Initial 180.1 Minimwn of 1 level in - Not Applicable
each instrument range

Follow manufacturer's
instructions

Continuing 180.1 Not Applicable - Not Applicable

Ending 180.1 Not Applicable -- Not Applicable

Volatile Initial 160A This is a grnvimetric _. Not Applicable
Solids determination. Calibrate

balance before use.

Continuing 160.4 I -- Not Applicable

Ending 160A - Not Applicable

Water Initial - Calibrate Balance -- Calibrate Balance
Content

Continuing - Not Applicable I - Not Applicable I
..,

Ending - Not Applicable - Not Applicable

GFAA Initial 200 series 3 levels plus blank 7000A 3 levels plus blank
Metals series

(excludes ICV ± 10% of true value ICV ± 10% of true value

Hg)
"r"m~ 0.995 "r"())~ 0.995

SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003

Continuing 200 series Every 10 samples 7000A Every 10 samples
± 10% of true value series ± 20% of true value

SOP NO. CORP-~IT-0003 SOP NO. CORP-MT-0003

Ending 200 series ± 10% of true value 7000A ± 20% of true value
series

SOP NO. CORP-MT-0003SOP NO. CORP-MT-0003

Other 200 series Annuallv - [nstrument 7000A Annuallv - [nstrurnent
detection limits detection limits -..

SOP NO. CORP-MT-0003 SOP NO. CORP-MT-0003

.':
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NPDES(I) RCRA (SW846)(!)

Analysis Calibration Method Requirement Method Requirement

ICAP Initial 200.7 1 level and blank 6010B 1 level and blank
Metals Rerun high calibration Rerun high calibration

(excludes standard: verify quantitation standard: verify quantitation
Hg) at:!: 5% of true value,ICV at =: 5% of true value. ICV

RSD < 3% from replicate RSD < 5% from replicate
(SOP No. CORP·~IT-0001) (SOP No. CORP-NIT-0001)

Continuing 200.7 Every 10 samples 6010B Mid-level c:ilibration
standard

:!: 5% of true value Every 10 sampfes

CCV RSD < 5% from
:!: 10% of true value

CCV RSD < 5% from
replicate (SOP No. CORP- replicate (SOP No. CORP-

MT-0001) MT-OOO 1)
Ending 200.7 :!: 5% of true value 6010B Mid-level calibration

CCV RSD < 5% from standard
replicate (SOP No. CORP- :!: 10% of true value

MT-0001) CCV RSD < 5% from
replicate (SOP No. CORP-

MT-0001)

Other 200.7 ICSA, ICSAB: Analyze at 6010B ICSA, rCSA.B: Analyze at
begirming of run. For beginning of run. For rCSA.
rCSA, AB criteria see AB criteria see Section 9.8.
Section 9.8, SOP No. SOP No. CORP-NIT-OOOI.

CORP-MT-OOO 1. Annuallv:
Annuallv: rcp intere1ernem correction

rcp interelernem correction factors
factors Instrument detection limits

Instrument detection limits

ICPINlS Initial 200.8 1 level and blank. 6020

I
1 level and blank.

Metals ICV: ± 10% of true ICV: ± 10% of true

Continuing 200.8 Mid-level calibration 6020 Mid-level calibration
standard standard

Every 10 samples. Every 10 samples,
=: 10°!.) of true value ± 10% of true value

Ending 200.8 Not specified 6020 Mid-level calibr:nion
standard.

=: 10% of true value

Other 200.8 Initial tuning standard 6020 Initial tuning standard
deviation ~ 5% for five deviation ~ 5% for four. replicates; Mass calibration rep licates: Mass calibration ~

~ 0.1 arnu from true; 0.1 amu from true:
Resolution ~ 0.75 arnu full Resolution ~ 0.9 amu full
width at 5% peak height: width at 10% peak height:

Analyze {CSA and ICSAB Analvze rCSA and ICSAB at
at the beginning of each run the' beginning of each run

and every 12 hours and every 12 hours



•TABLE 8.5-7
Summary of Inorganic Method Calibrations

(Continued)

Quant= QA.\1P
Table Section
Date lnitiated: M=:h 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 158 of 192

NPDES(l) RCRA (SW846)l11

Analysis Calibration Method Requirement Method Requirement

Mercury by Initial 245.1 5 levels plus blank. 7470A 5 levels plus blank
CVAA 245.5 ICV ± 10% of true value 7471A ICV::!:: 10% of true value

"r"(3) ~ 0.995 "r"(3) ~0.995
SOP NO. CORP-MT- SOP NO. CORP-NIT-

0005/0007 0005/0007

Continuing 245.1 Daily or every 10 samples, 7470A Every 10 samples

245.5 whichever is more frequent 7471A ± 20% of true value
± 20% of true value SOP NO. CORP-NIT-

SOP NO. CORP-MT- 0005/0007
0005/0007

Ending 245.1 ::!:: 20% of true value 7470A ± 20% of original prepared

245.5 SOP NO. CORP-MT- 7471A standard

0005/0007 SOP NO. CORP-MT-
0005/0007 "

Other 245.1 Annuallv: - Instrument 7470A Annuallv - Instrument

245.5 detection limits 7471A detection limits

Footnotes

(l) National Pollutant Discharge Elimination System

(:1 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods.
(SW-846), TItird Edition, September 1986. Contains Final Update I (July 1992), Final Update ITA (August 1993).
Final Update II (September 1994), Final Update lIB (January 1995), and Final Update III (December, 1996).

(3) " r" = correlation coefficient

(4) Method not listed in 40 CFR Part 136.

••



• TABLE 8.5-8
Summary of Organic Method Calibrations

Quanterr.1 QA.MP
Table Section
Date Initiated: March 20, 199S
Revision No.: 3
Oat.: Revised: November 2.. 1998
Page IS9 of 192

•

•

Analytical NPDES(I) RCRA (SW846) (1)

Parameter Calibration Method. Requirement Method Requirement

Aromatic Initial 602 ~1inimumof 3 levels 80218 Minimum of 5 levels
Volatiles by If% RSD < 10%. use avg If % RSD < 20%, use avg

GC RF. Otherwise, calibration RF. Otherwise, calibration
curve employed curve employed.

SOP No. CORP-GC-oOO 1
Continuing 602 Analyze QC check sample 80218 Mid-level calibration

and evaluate per method standard analyzed every 10
requirements samples.

% D =::; 15%, gases 20% D.
Evaluate per SOP No.

CORP-GC-OOO I
requirements.

Ending 602 Not Applicable 802lB Mid-level calibration
standard

% D =::; 15%. Evaluate per
SOP No. CORP-GC-OOO l

requirements .

Other 602 Not Applicable 80218 Not Applicable

Acrolein Initial 603 Minimum of 3 levels 8031 Minimum of 5 levels

&Acrylonitrile If% RSD < 10%, use avg (Acrylo- If % RSD < 20%, use avg
byGC RF. Otherwise, calibration nitrile RF. Otherwise. calibration

curve employed only) curve employed.

Continuing 603 Analyze QC check sample 8031 Mid-level calibration

and evaluate per method (Acrylo- standard analyzed every 10

requirements nitrile samples.

only) Evaluate per method
requirements. 8

Ending 603 Not Applicable 8031 Mid-level calibration

(Acrylo- standard

nitrile Evaluate per method
only) requirements .

Other 603 Not Applicable 8031 Not Applicable
(Acrylo-

nitrile

. only)



•TABLE 8.5-8
Summary of Organic Method CaJibrliltions

(Continued)

QU3t1tcrr.1 QA.vlP
Table Soection
Date Initiated: March 20, 199S
Revision No.: 3
Date Revised: November 2. 1998
P3ge 160 of 192

Analytical NPDES(I) RCRA (SW846) (1)

Parameter Calibration Method Requirement Method Requirement

Dioxins/ Initial 613 3 levels 8280A 5 levels in triplicate

Dibenzofurans
(LR1v1S) If % RSD <10%, use mean %RSD $15%

RF.

Otherwise calibration
curve employed

Continuing 613 1 level each working day. 8280A 1 level every 12 hours after I
% D must be ~ 15%. window performance mi.....

Standm'd must have RFs
with %D ~ 30% from

initial

Ending 613 Not Applicable 8280A Window performance mi..... I
Other 613 Establish Single Ion 8280A Window mi..... to set

Monitoring conditions congener windows every
descnbed in method 12 hours at beginning of -.

sequence.
..

Isotope ratios in standard
must meet criteria in

method.

Valley between 2,3.7,8-
TCDD(3) and 1,2,3A-

TCDD must be ::; 25% of
the 2.3,7,8-TCDD(~l peak

height.

•



~,
".,V- TABLE 8.5-8

Summary of Organic Method Calibrations
(Continued)

Quanterra QAMP
Table So:ction
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 161 of 192

•

•

Analytical NPDES(I) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Dioxinsl Initial 1613B 5 levels plus window 8290 1 level every 12 hours after
Dibenzofurans defining solution. O/aRSD

window defining solution.
(HRGCIHRMS) for compounds calibrated

_RFs with %D .~ 20% for
by isotope dilution < 20%.

natives; %D ~ 30% for
%RSD for compounds

labeled compounds from
calibrated by internal

initial
standard < 35%.

Continuing 1613B 1 level every 12 hours after 8290 1 level: RFs with %D ~

window defIDing solution. 20% for natives: %D ~

Calculated concentrations 30% for labeled
must be within method compounds from initial

acceptance criteria. (1613
Table 6)

Ending 1613B Not Applicable - Not Applicable I
Other 1613B Isotope ratios in calibration 8290 Isotope ratios in standard

standards must meet must meet criteria in
criteria in method. Valley

method. Valley between
between 2,3,7,8-TCDD and 2,3,7,8-TCDD (31 and all
all other TCDDs must be ~

other TCDDs must be ~
25% of the 2,3,7,8-TCDD 25% of the 2,3,7,8-TCDD

height. height

PCBs by Initial 1668 5 levels plus window - Not Applicable
HRGClHRlvlS defIDing solution. %RSD

for compounds calibrated
by isotope dilution < 20%.

%RSD for compounds
calibrated by internal

standard < 35%.

Continuing 1668 I level every 12 hours after -- Not ApplicJble
window defIDing solution.
Calculated concentrations

must be within method
acceptance criteria. (1668

Table 6)

Ending 1668 Not ApplicJble -- Not ApplicJble I
Other 1668 Isotope [Jtios in calibration -- Not ApplicJble

standards must meet
criteria in method.



TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Quantern QMvlP
Table Section
Date Initiated: March 20. 1995
Revision No.: J
Date Revised: November 2, 1998

Page 162 of 192 .)

Analytical NPDES(I) RCRA (SW846) (!l

Parameter Calibration Method Requirement Method Requirement

Herbicides by Initial 615 1Y) Minimum of 3 levels 8151A Minimum of 5 levels
GC If % RSD < 10%, use avg If % RSD < 20%, use avg

RF. Otherwise, cahoration RF. Otherwise. calibration
curve employed curve employed.

SOP No. CORF-GC-OOO 1
Continuing 615 (9) 1 or more calibration 8151A Mid-level calibration

standards analyzed daily standard analyzed every 10
samples. % D < 15% of

% D ± 15% of predicted predicted response for any
response analyte quantitated and

reponed.
SOP No. CORF-GC-OOO 1

Ending 6l5 lYJ Not Applicable 8151A Mid-level calibration
standard. % D < 15% of

predicted response for any ..
analyte quantitated and

reponed. -'

SOP No. CORP-GC-OOO 1

Other 615 (9) I Not Applicable 8151A Not Applicable

Nitroaromatics Initial - Not Applicable 8330 Minimum of 5 levels.
by HPLC Curve should be linear

with zero intercept.
Continuing - Not Applicable 8330 Midpoint calibration

standard at beginning and
after the midpoint of

sample run. %D < 15% of
predicted response for any

analyte quantit.:lted and
reponed.

• ••. .



TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Quantetn QA....\ilP
Table Section
Date Initiated: March 20, 199S
Revision ~o.: 3
Date Revised: November 2. 1998
Page 163 of 192

•

•

Analytical NPDES(I) RCRA (SW846) (1)

Parameter Calibration Method Requirement Method Requirement

Nitroaromatics Ending - Not Applicable 8330 Midpoint calibration
byHPLC standard. %D: < 15% of

(continued) predicted response for ::my
analyte quantitated and

reported.
Other - Not Applicable 8330 I Not Applicable

Polyaromatic Initial 610 Minimum of 3 levels 8100 Minimurri of 5 levels
Hydrocarbons If % RSD < 10%, use avg 8310 If % RSD < 20%, use avg

by GC or RF. Otherwise, calibration. RF. Otherwise, calibration
HPLC curve employed curve employed.

Continuing 610 1 or more calibration 8100 Mid-level calibration
standards analyzed daily 8310 standard analyzed every 10

% D ± 15% of predicted samples. % D < 15% of

response predicted response for ::my
anal!1e quantitated and

reported.

Ending 610 Not Applicable 8100 Mid-level calibration

8310 standard. % D ± 15% of
predicted response for any

analyte quantitated and
reported.

Other 610 Not Applicable 8100

I
Not Applicable

8310

Pesticides/ Initial 608 Minimum of 3 levels 8081A Minimum of 5 levels. If 'Yo
PCBsby GC If% RSD < 10%, use avg 8082 RSD < 20%. use avg RF.

RF. Otherwise, calibration Otherwise. calibration
curve employed curve employed. (See SOP

No. CORP-GC-OOOl)

Continuing 608 I or more calibration 8081A Mid-level calibration
standards analyzed daily 8082 standard analyzed every 10

samples. % D < 15% of
% D ± 15% of predicted predicted response for ::my

response analyte quantitated and
reponed. (See SOP No.

CORP-GC-OOO I)



TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Quant=':L QA.\fP
Table Section
Date Initiated: M=:h 20. 1995
Revision No.: J
Date Revised: November 2, 199M

Page 164 of 192 ~

~

Analytical NPDES(I) RCRA (SW846) (1) I
Parameter Calibration Method Requirement Method Requirement

Pesticidesl Ending 608 Not Applicable 8081A Mid-level calibration
PCBsbyGC 8082 standard. %D < 15% of
(continued) predicted response for any

analyte quantitated and
reported. (See SOP No.

CORP-GC-0001)

Other 608 Not Applicable 8081A Not Applicable

I8082
Petrolewn Initial 413.1 Method413.1: TItisisa 9070 11tis is a gravimetric

Hydrocarbonsl 413.2 gravimetric determinatioIL 9071A determinatioIL Calibrate
Oil and Grease 418.1 Calibrate balance before balance before use

use.
Method 413.2/418.1:

3 levels plus a blank. "r" ~

0.995
Continuing 413.1 Not Applicable 9070 Not Applicable

413.2 9071A ,.

418.1

Ending 413.1 Not Applicable 9070 Not Applicable "-

413.2 9071A

418.1

Initial 1664(8) Calibrate analytical balance - --
at 2 mg and 1000 mg

Calibration must be ± 10%
at 2 mg and ± 0.5% at 1000

mg or recalibrate balance

SOP No. CORP-WC-0003

Continuing 1664(ll) Not Applicable -- - I
Ending 1664(ll) Not Applicable -- - I

Organophos- Initial - Not Applicable 8141A Minimwn of 5 levels
phorous

Pesticides by If % RSD < 20%. use avg
GC . RF. Otherwise, calibration I

curve employed.

•.~



TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

QU:ultern QA.~1P

Table Sc:ction
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
Page 165 of 192

•

•

Analytical NPDES(I) RCM (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Organophos- Continuing - Not Applicable 8141A Mid-level e::tlibration I
phorous standard analyzed ~ery 10

Pesticides by samples.
GC

(continued) % D < 15% of predicted
response for any analyte
quantitated and reponed.

Ending - Not Applicable 8l41A Mid-level e::tlibration
standard

% D < 15% of predicted
response for any analyte
quantitated and reponed.

Other - Not Applicable 8l41A Not Applicable I
Purgeable Initial 601 Minimum of 3 I~els 80218 Minimum of 5 levels

Halocarbons by
If % RSD < 10%, use avg If % RSD < 20%. use avgGC

RF. Otherwise, calibration RF. Otherwise, calibration
curve employed curve employed. (See SOP I

No. CORP-GC-OOO I)

Continuing 601 Analyze QC check sample 80218 Mid-level e::tlibration
and evaluate per method standard analyzed every 10

. requirements samples.

% D < 15%, gases 20°!., D

Evaluate per SOP No.
CORP-GC-OOO 1

requirements.

Ending 601 Not Applicable 80218 Mid-level calibration
standard

% D <15%

Evaluate per SOP No .. CORP-GC-OOO I
requirements.

Other 601 Not Applicable 80218 Not Applicable I



• -
'~: ~.TABLE 8.5-8

Summary of Organic Method Calibrations
(Continued)

Quan= QA.'v(P
Table Section
Date Initiated: March 20. 199~

Revision No.: 3
Date Revised: November 2.. 1998
Page 166 of 192

Analytical NPDES(I) RCRA (SW846) (2)

Parameter Calibration Method Requirement Method Requirement

Halogenated Initial - Not Applicable 802lB Minimum of 5 levels
Volatiles by

If % RSD < 20%, use avg
GC

RF. Otherwise, calibration
curve employed. (See SOP

No. CORP-GC-OOO 1)

Continuing - Not Applicable 802lE Mid-level calibration
standard analyzed every 10

samples.

% D < 15% of predicted
response for any analyte
quantitated and reported.
(See SOP No. CORP-GC-

0001)

Ending - Not Applicable 802lE Mid-level calibration
standard

_.

% D < 15% of predicted .
response for any analyte
quantitated and reported.

(See SOP No. CORP-GC-
0001)

Other - Not Applicable 8021E Not Applicable I
Sernivolatiles Initial 625 Minimum of 3 levels, 8270C Minimum of 5 levels.

lowest near but above
MDL % RSD for RF for CCCs(J)

<30%
If% RSD

~ 35%, use avg RF SPCCs(~):

Otherwise calibration RF> 0.050
curve employed. SOP No. CORP-MS-OOO I

SOP No. CORP-MS-OOO 1

Continuing 625 1 level every 24 hours 8l70C Mid-level standard every
12 hours (after tuning)

. %D for CCCS(Jl < 20 'Yo
Aceeptance criteria are

between RF from standard
found in the memod and

and avg RF from initial
SOP No. CORP-MS-OOO 1

SPCCs(~):

RF> 0.050
SOP No. CORP-MS-OOO [ -

.~



TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Quanterr:lQAMP
Table Section
Date Initi:ued: March 20. 199S
Revision No.: 3
Date Revised: November 2, 1998
Page 16; of 192

•

Analytical NPDES(I) RCRA (SW846) (1) I
Parameter Calibration Method Requirement Method Requirement

Semivolatiles Ending 625 Not Applicable 8270C Not Applicable
(continued)

Other 625 DITPpllituning every 24 8270C DFTPp(7) tuning at the
hours before standard or beginning of every 12 hour

samplenms. shift.
SOP No. CORP-MS-QOOI SOP No. CORP-MS-QOO I

Volatiles Initial - Not Applicable 8260B Minimum of 5 levels,

%RSD for RF for CCCS(~1

< 30.0%

SPCCs(~):

RF ~ 0.300 for
Chlorobenzene and 1,1,2,2-

tetrachloroethane,

Chloromethane and 1,1-
dichloroethane, and

RF > 0.100 for Bromoform
(See Table 11, SOP No.

CORP-ivlS-0002)



•TABLE 8.5-8
Summary of Organic Method Calibrations

(Continued)

Quanterr:L QAMP
Table Section
Date Initiated: March 20. 199~

. Revision No.: 3
Date Revised: November 2, 1991l
Page 168 of 192

Analytical NPDES(I) RCRA (SW846) (1)

Parameter Calibration Method Requirement Method Requirement

Volatiles Continuing - Not Applicable 8260B Mid-level standard every

(continued) 12 hours (after tuning)

%Drift for CCCs(J) <
20.0% between RF from

standard and avg RF from
initial

SPCCs(s):
RF ~ 0.300 for

Chlorobenzene and 1.1.2.1-
tetrachloroethane,

Chloromethane and 1,1-
dichloroethane, and

RF > 0.100 for Bromoform

SOP No. CORP-MS-0002

Ending - Not Applicable 8260B Not Applicable
.'

Other - Not Applicable 8260B BFB(6)tuning at the
beginning of every 12 hour

shift.

SOP No. CORP-MS-0002

Footnotes

•

(5)

(J)

(9)

(1) National Pollutant Discharge Elimination System
Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Phvsic:li/Chemical Methods.
(S W-846), Third Edition. September 1986. Contains Final Update I (July 1992), Final Update IIA (August 1993),
Final Update II (September 1994), Final Update UE (January 1995), and Final Update III (December 1996).

(3) TCDD - 2,3,7,8-Tetrachlorodibenzo-p-<tioxin
CCC - Continuing Calibration Compounds
SPCC - System Performance Check Compound

(5\ BFB - Bromofluorobenzene
(T) DITPp. Decafluorotriphenylphosphine

(81 Method 1664 is a proposed only method and has not been promulgated by the EPA.

Method not listed in 40 CFR Part 136.
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Quantcrra QAMP
Table Section
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations

Analytical
Parameter Calibration Method Requirement

Cyanide, Total Initial ILM03.0 tvlinimum 5 levels plus blank

ILM04.0 "r" ~ 0.995

Continuing ILM03.0 1 mid-level every 10 samples

ILM04.0 ± 15 % of true value

Ending ILM03.0 ± 15 % of true value

ILM04.0

Other ILM03.0 Not Applicable

ILM04.0

ICAP (excludes Initial ILM03.0 1 level and blank I
mercury)

IILM04.0 ICV: ± 10% of true

Continuing ILM03.0 Mid-level calibration standard

ILM04.0 Every 10 samples

± 10% of true value I
Ending ILM03.0 Mid-level calibration standard

ILM04.0 ±10% of true value

Other ILM03.0
ILM03.0: ICSA, ICSAB: Analyze at begiruting and end or

every 8 hours whichever is more frequent

ILM04.0
ILM03.0: CRI: Beginning and end of each run, and every 8

hours for all analytes at 2x CRDL or 2x IDL whichever is
greater, except for AI. Ba. Ca, Fe, Mg, Na, K

ILM04.0: ICSA, ICSAB: Analyze at beginning and end of run. '
but not before ICV. Must be analyzed every 20 analytical

samples per ICP run.
ILM04.0: CRI: Begiruting and end of each run and every 20

analytical samples per rcp run. CRl must be immediately
. followed by rcs analysis .

Quarterlv:
Instrument detection limits

Linear Range Verification

Annuallv:

IICP interelement correction factors
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Quant=QAMP
Table Section
Date Initi:11td: March 20, 1995
ReYision No.: 3
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Stntement ofWork

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

GFAA (excludes Initial ILM03.0 ~1inimwn3 levels plus blank
Hg)

ILM04.0
ICV: ± 10%

Continuing ILM03.0 Every 10 samples

ILM04.0 ± 10% of true value

Ending ILM03.0 ± 10% of true value

ILM04.0
.

Other ILM03.0 CRA: Beginning of every analytical nm (no acceptlnce

ILM04.0
criteria)

Quarterlv - Instrument detection limits .

Mercury (CVAA) Initial ILM03.0 Minimwn 3 levels plus blank

ILM04.0 "r"(4) ~ 0.995

ICV: ± 20%

Continuing ILM03.0 Every 10 samples

ILM04.0 ± 20% of true value

Ending ILM03.0 ± 20% of true value

ILM04.0

Other ILM03.0 Quarterlv - Instrument detection limits

ILM04.0 ILM03.0: CRA not required.
ILM04.0: CRA: Beginning of every analytical nm (no

acceptance criteria)

PesticidesJPCBs Initial OLM03.1 3 levels for single component analytes, 1 level for
multicomponent analytes

RSD must be s 20% except Ct.-SHe and o-SHC at 25% (allow. up to 2 target analytes to be 20% S 30%)

Continuing OlM03.l Instrument Blank and midpoint calibration or PEM every 12
hours

% 0: ± 25% of predicted response ...



•

•

Quanterr.lQA..\iP
T3.b1e S.:etion
Date Initiated: March 20. 1995
Revision No.: J
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical

IParameter Calibration Method Requirement

Pesticides/PCBs Ending OLM03.1 Instrument Blank and midpoInt calibration or PEM

(continued) Other OLM03.1 Resolution Check lVlixture ~ 60%

PEN1: ~ 90%

DDT, Endrin breakdown must each be ~ 20% (~ 30%
combined)

Initial OLM01.8 3 levels for single component analytes, 1 level for
multicomponem analytes

RSD must be $10% for each single component target
compounds (up to two single components target compounds per

column may be > 20.0% but those compounds must have an
RSD ~30.0%.

Continuing OLM01.8 Instrument Blank and mid-point calibration standard or PEJ.V1
every 12 hours

Must meet resolution, retention time window. and RPD
requirements in method

Ending OLM01.8 Instrument Blank and mid-point calibration standard or PEM

Must meet resolution retention time window, and RPD
requirements in method

PCDD, PCDF Initial DFLMOl.l Minimum j levels

Resolution: LJCl2-2378-TCDD and 13CI2-1234-TCDD <
25%

12347S-HxCDD and 123678-HxCDD ~ 50%

%RSD unlabeled PCDDslPCDFs and internal standards ~ Ij%

Continuing DFLMOl.l Analyze CC3 or CPS solution every 12 hours

Must meet ion abundance. SIN, and %D criteria in method

Ending OFLMOl.l Analyze CC l solution at end of 12 hour period

Must meet ion abundance and SIN criteria in method

Other DFLMOl.l Window Deftning Mix: verify switching times
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TABLE 8.5-9
Summary of USEPA Contract Laboratory Program Statement of Work

Method Calibrations
(Continued)

Analytical
Parameter Calibration Method Requirement

Semivolatiles by Initial OLM03.1 5 levels
GCMS RRF and RSO must meet method criteria

Continuing OLM03.l Mid-level every 12 hours after tuning check

%0 and RRF must meet minimum criteria

Ending OLM03.1 Not Applic:Jble I
Other OLM03.1 OFTPP tuning at the beginning of every 12 hour shift

Initial OLM01.8 5 levels

RRF and RSO must meet method criteria

Continuing OLM01.8 1 level every 12 hours

%0 and RRF must meet minimum method criteria

Ending OLM01.8 Not Applic:Jble I
Volatiles by

;

Initial OLMO].l 5 levels
GCftvlS

RRF and RSD must meet method criteria

Continuing OLM03.1 Mid-level every 12 hours after tuning check

%D and RRF must meet minimum criteria

Ending OLM03.1 Not Applic:Jble

Other OLMO].l BFB tuning at the beginning of every 12 hour shift I
Initial OLM01.8 5 levels

RRF and RSD must meet method criteria

Continuing OLM01.8 1 level every 12 hours

o/nD and RRF must meet minimum method criteria

Ending OLM01.8 Not Applic:Jble I
Other OLM01.8 8FB tuning at the beginning of every 12 hour shift I

••
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Accuracy

Quanterr:1 QAMP .
Table Section
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TABLE 8.6-1
Precision and Accuracy Measurements

Definition

The degree of agreement of a me:J.SUrement with an accepted reference or true value. The
only true or mown values in the laboratory are spiked samples.

Expressed as laboratory control sample (LCS) percent recovery ( % R):

Les % Re coy ery

where: X = observed concentration
t = concentration of spike added

'X
= -x 100

t

•
Precision

Expressed JS matrix spike/matrix spike duplicate (MS/MSD) sample percent recovery (%
R):

MS / lv[SD %Recovery = x- X x 100
t

where: Xs = observed concentration in spiked sample

X = observed concentration in unspiked sample

t = concentration of spike added

The measure of analytical reproducibility of two values. Expressed as the relative percent
difference (RPD) of two values.

RPD = x 100

•

where: XI = fIrst observed concentration
Xl = second observed concentration



TABLE 8.6-1
Precision and Accuracy Measurements

(Continued)

Quantcrn QAMP
Table Scc:tion
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Page 1740f192 •

Measurement Definition

Arithmetic mean The average of a set of values.

"
LXi

x = i= I

n
where: x = the me:m

Xi = the ph data value
n = number of data values

SlaIldard Deviation A measure of the random (probable) error associated with a single measurement within a
data set.

" 2

L(Xi - x)
5 = 1 i=/

~ n-l

where: s = sample standard deviation •.:
x = the me:m
Xi = the i th data value
n = number of data values

Quality Control Chart A graphical representation of analytical accuracy. Displays the arithmetic mean of a data I
set. the upper :md lower warning limits and the upper and lower control limits.

ACCURACY I
Upper Control Limit UCL=x+35

(VCL)

Upper Warning Limit UWL =.~+25
(VWL)

Lower Warning Limit LWL = X-25
(LWL)

Lower Control Limit LeL X-35 I=
(LCL) .

PRECISION I
RPD Zero to (mean RPD + 3s)



TABLE 8.11-1
Instrument Maintenance Schedule

Ion Chromatograph(l)

Quantena QAMP
TableS~on

Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November2, 1998
Page 17S of 192

•

•

As Needed Daily Weekly Monthly Semi-annually
Clean micromembrane Check Check pump heads Check all air and Lubricate left
suppressor when plwnbing/leaks. for lelliG. liquid lines for hand piston.
decreases in sensitivity discoloration and
are observed. crimping, if indicated.
Check fuses when Check gases. Check filter (inlet) Check/change bed Clean
power problems occur. supports guard and conductivity cell.

analytical columns, if
indicated.

Reactivate or change Check pump Check
column when peak pressure. conductivity cell
shape and resolution for calibration.
deteriorate or when
retention time
shortening indicates that
exchange sites have
become deactivated.
De-gas pump head Check conductivity
when flow is erratic. meter.

TABLE 8.11-2
Instrument Maintenance Schedule

LACHAT Auto Analyzer(l)

As Needed Daily Monthly Semi-annually Annually
Prepare fresh reagents. Check detector. Replace tubing. Lubricate pump roller. Clean pump

Clean detector cell rollers with steel
and make sure there wool and
are no trapped lubricate.
bubbles in detector
cell.
Check Valves
Check Reference
source
Check peristalpc Clean pump,
tubing. diluter, and XYZ
Check sampler Sampler.
Check auto diluter
Clean sample probe
shaft



TABLE 8.11-3
Instrument Maintenance Schedule
Total Organic Halide Analyzer(l)

Quanterr:> QAMP
Table Section
Dale Initiated: March 20, 1995
Revi3ion No.: 3
Dale Revised: November 2. 1998
Page 176 of 192

Daily As Needed
Check electrodes for damage, polish the electrodes. Examine and clean or replace pyrolysis tube.
Replace dehydrating fluid and electrolyte fluid. Clean titration cell.

Clean quartz boat Observe gas flow.
Observe check valves during use for backfeed. Replace reference electrode fluid.
At end of each day of use, wash out absorption module, Change quartz wool.
empty electrolyte and fill cell with DI water.
Empty dehydrator tube
Perform cell performance check. Replace o-rings and seals.

TABLE 8.11-4
Instrument Maintenance Schedule

High Pressure Liquid Chromatograph(l)

Daily As Needed
Check level of solution in reservoirs. If adding, verify Replace columns when peak shape and resolution
that solvent is from the same source. If changing, rinse indicate that chromatographic performance of column is
gas and delivery lines to prevent contamination of the below method requirements.
new solvent.
Check gas supply, Oil autosampler slides when sample does not advance.
Flush with an appropriate solvent to remove all Rinse flow cell with IN nitric acid if sensitivity low.
bubbles,
Pre-ftlter all samples. Change pump seals when flow becomes inconsistent.

Repack front end of column
Backflush column.

.'

.'
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Quantcrr:1 QA."IP
Table Section
Date Initiated: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
P3ge 177 of 192

TABLE 8.11-5
Instrument Maintenance Schedule

Flame Atomic Absorption Spectroscopy(l)

Daily Monthly As Needed
Verify proper safety precautions Clean all filters and fans. Check drain receptacle.
are working.
Verify gas box operates properly Change capillary tubing Check background corrector for
and safely. alignment
Verify sensitivity using elements Clean optical windows Clean burner head.
in UV/VIS speetnun.

Clean nebulizer.
Clean spray chamber.
Check sample introduction O-rings.

TABLE 8.11-6
Instrument Maintenance Schedule

Inductively Coupled Argon PlasmaJl\tIass Spectrometry (ICAPIlVIS)(1)

Daily Weekly Monthly I Quarterly Annually As Needed
Check sample Check peristaltic pump: Clean all Replace oil Replace oil Check electronic
waste container proper roller pressure, filters and in roughing in turbo- settings for
level. sample introduction fans. pwnps. molecular optimum

tubing, correct pump pwnp. sensitivity:
rotation, condition of resolution, mass
drain tubing. calibration, ion

optics, CEM,
deflector voltage.

Check quartz Check condition of Check
torch condition. sampler and skinuner recirculator

cones. water level.

Measure quartz Check and drain oil
torch for proper mist eliminator on
alignment roughing pumps.

Clean spray
chamber and .
nebulizer.
Check oil level
of roughing
pwnps.



TABLE 8.11-7
Instrument Maintenance Schedule

ICP(l)

Quantern QAMP
Tablc Section
Date Initi.a1cd: March 20. 1995
Rcvision No.: 3
Date Rcvised: Novembcr 2. 1998
Pagc 178 of 192 •

Daily Monthly or As Needed Semi-annually Annually
Check gases Clean plasma torch Change vacuum pump Notify manufacturer service
Check that argon tank assembly to remove oil engineer for scheduled
pressure is 50-60 psi accumulated deposits. preventive maintenance service.
and that a spare tank is
available.

Check aspiration tubing

Check vacuum pump Clean nebulizer and Replace coolant water
gage. « 10 millitorr) drain chamber, keep free filter. (may require

flowing to maintain more or less frequently
optimum performance. depending on the

quality of water)
Check that cooling Clean fIlters on back of
water supply system is power unit to remove
full and drain bottle is dust.
not full. Also that drain -

tubing is clear, tight
fitting and has few
bends.
Check that nebulizer is Replace when needed:
not clogged. peristaltic pump tubing

sample capillary tubing
autosampler sipper probe

Check that capillary Check yttrium position.
tubing is clean and in
good condition. Check O-rings

Cl~ubricate pump ,
rollers.

Check that peristaltic
pump windings are
secure.
Check that high voltage
switch is on.
Check that exhaust
screens are clean.
Check that torch,

.
glassware, aerosol
injector tube. bonnet are
clean.



•

•

Quanterr:l QA.\1P
Table Section
Date Initiated: March 20, 199S
Rcvi:lion No.: 3
Date Revised: November2. 1998
Page 179 of 192

TABLE 8.11-8
Instrument Maintenance Schedule

Graphite Furnace Atomic Absorption(1)

Daily Weekly Monthly Semi':'annually Annually
Check gas lines and gas Clean optical Check coolant level in Change graphite Notify
supply. windows. coolingunit Add contacts manufacturer

coolant if error service engineer
message appears. to clean optics.

Clean contact cylinders. Check optics
Check tubes and
platform: replace if
corroded, faking, or if
low absorbance results.

Check autosampler
tubing and alignment.

Flush autosampler
tubing
PE4100ZL: clean fume
extraction tip, replace
fume extraction filter
and H~O trap.

As needed. trim
sampling capillary.
Check drain lines and
waste containers; empty
as needed.
Check acid rinse
containers: fill as
needed.

TABLE 8.11-9
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (Leeman PS 200) (1)

Daily As Needed Annually
Change drying tube • Change pump tubing Change Hg lamp.
Check pump tubing/drain tubing Check/change Hg lamp
Check gas pressure Clean optical cell
Check aperture reading Lubricate pump
Check tubing



Quaat=Ta QAMP
Table Scc;tion

. Dale Initia1ed: March 20. "1995
Rcvi3ion No.: 3
Dale Revised: November 2. 1998
Page 180 of 192

TABLE 8.11-10
Instrument Maintenance Schedule

Cold Vapor Atomic Absorption (PE 5000)(1)

Daily As Needed Monthly
Clean aspirator by flushing with DI water. Change source lamp Clean cell in aqua regia.
Check tubing and replace ifneeded. Clean aspirator in aqua regia

Change silica gel in drying tube. Clean windows with methanol
Check argon gas supply.
Adjust lamp.

•

•

•



Quantcrra QA.\1P
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
P3ge 181 of 192

TABLE 8.11-11
Instrument Maintenance Schedule

Gas Chromatograph(l)

As Needed

•

•

Daily

Check for sufficient supply of
camer and detector gases. Check
for correct column flow and/or
inlet pressures.

Check temperatures of injectors
and detectors. Verify temperature
programs.

Check inlets, septa Replace
septum

Cleml injector port

Check baseline level.

Check reactor temperature of
electrolytic conductivity detector.

illspect chromatogr.un to verify
symmetrical peak shape and
adequate resolution between
closely eluting peaks.

Clip column leader

Replace front portion of column packing
or break off front portion of capillary
columns. Replace colurrm if this fails to
restore column performance or when
column performance (e.g. peak tailing,
poor resolution, high backgrOlmds, etc.)
indicates it is required.
Change glass wool plug in injection port
and/or replace injection port liner when
front portion of column packing is
changed or front portion of capillary
column is removed.

Perform gas purity check (if high
baseline indicates that impure carrier gas
may be in use).
Replace or repair now controller if
constant gas flow cannot be maintained.
Replace fuse.
Reactivate external carrier gas dryers.

Detectors: clean when baseline indicates
contamination or when response is low.
FlO: clean/replace jet. rep lace ignitor.
NPD: clean/replace collector assembly.
PlO: clean lamp window monthly or
replace as needed, replace seals.
ELCD: check solvent now weekly.
change reaction tube. replace solvent
cnange reaction gas. clean/rep lace
Teflon® transfer line.
ECD: follow manufacturers suggested
maintenance schedule
Reactivate now controller tilter dryers
when presence of moisture is suspected.

Quarterly/Semi
annually/Annually

Quanerly ELCD: change-roughing
resin, clean cell assembly.

Quanerly FlO: clean detector

Semi-annually ECD: perform wipe
test

Annually ELCD: change fmishing
resin, cleml solvent mter.

Annually Fill: Replace flame tip

ECD: detector cleaning and re
foiling, every five years or
whenever loss of sensitivity, or
erratic response or failing resolution
is observed.



TABLE 8.11-11
Maintenance Schedule
Gas Chromatograph(l)

(Continued)

Quanterra QAMP
Tab[e Section
Dar.c Initiar.cd: M.a.rch 20. [99 ~

Revi.3ion No.: 3
Date Revised: November 2. [998
P:J.gc [82 of [92

Daily As Needed Quarterly/Semi-annually/AnnuaIly
GC (continued) HP 7673 Autosampler. replace

syringe, fJ..lI wash bottle, dispose
of waste bottle contents.
Purge & trap devices: periodic
leak checks quarterly,
replace/condition traps (when
poor response or dis<lppearance of
reactive or poorly tr.lpped
compounds), clean sample Lines,
valves (if they become
contaminated), clean glassware.
Clean sparger weekly. Check
purge flow monthly. Bake trap as
needed to correct for high
background. Change tr.lp
annually, or as needed whenever
loss of sensitivity, or erratic
response or failing resolution is

.--

observed.
Purge & trap autosamplers: leak
check system, clean sample lines,
valves. PTA-30 autosarnpler also
requires cleaning the syringes,
frits, valves, and probe needles,
adjustment of micro switches,
replacement of Teflon® valve,
and lubrication of components.

•



TABLE 8.11-12
Instrument Maintenance Schedule

Mass Spectrometer(l)

QuantcrTa QAMP
Table Section .
Date Initiated: March 20, 1995
Rovision No.: 3
Date Revised: November 2, 1998
Page 183 of 192

•

•

Daily Weekly As Needed\Z) Quarterly Semi-Annually Annually I
Cheek for Cheek mass Check level of oil Cheek ion source Replace the
sufficient gas calibration in mechanical and analyzer exhaust filters on
supply. Check for (pITBAor pumps and (clean, replace the mechanical
correct column FC-B) diffusion pump if parts as needed) rough pump
flow and/or inlet vacuum is every 1-2 years.
pressure. insufficient. Add

oil if needed
between service
contract
maintenance.

Check Replace electron Check vacuum, Clean rods
temperatures of multiplier when the relays. gas
injector, detector. nming voltage pressures and
Verify approaches the flows
temperature maUmum and/or
programs. when sensitivity

falls below
required levels.

Check inlets, Clean Source, Change oil in the
septa including all mechanical rough

cernmics and lenses pump.
- the source Relubricate the
cleaning is turbomolecular
indicated by a pump-bearing
variety of wick.
symptoms
including inability
of the analyst to
rune the instrument
to specifications,
poor response, and
high background
contamination.

Check baseline Repair/rep lace jet I
level. separator. I

Check values of Replace filaments I
I

lens voltages, when both I
electron filaments burn out I
multiplier, and or performance I

I
relative abundance indicates need for I
and mass replacement.

I
assignments of the
calibration
compounds.



QuanternQAMP
Table Scc:tion
Date Initiated: March 20. 199~

Revision No.: 3
Date- Revi3cd: November 2. 1998
Page 184 of 192

TABLE 8.11-13
Instrument Maintenance Schedule

TRAACS 800 Auto Analyzer (1)

As Needed Daily Monthly - Semi-annually Annually
Replaces air filter when Check air pressure Change all pump (or after 1000 Lightly lubricate
progressive loss of air gauge (22 ± 2 psi) tubes (or after 200 - hours of the Linear Sample
pressure is observed. hours of pumping pumping time) Rails (use serni-

time) fluid lubricant)
Replace air valve tubing Use recommended Clean sample probe Replace pump Replace colorimeter
when occlusion in tubing washout procedure shaft platens lamp (or after 2500
is observed (at end of analysis hours of use) -

operations)

TABLE 8.11-14
Instrument Maintenance Schedule

Sonicator (1)

Daily As Needed
Daily when used: Replace probe tip_
Inspect probe tips for inconsistencies (etching/pitting).

Disassemble ;md clean sonicator probe tips.
Tune sonicator assembly.

TABLE 8.11-15
Instrument Maintenance Schedule
Analyticalffop Loading Balances(l)

Daily Annually
Check using Class S-verified weights once daily or M;mufacturer cleaning ;md calibration.
before use
Clean p;m ;md weighing compartment

TABLE 8.11-16
Instrument Maintenance Schedule
RefrigeratorsAValk-in Coolers(l)

.-

Daily
Temperatures checked ;md logged.

As Needell
Refrigerant system and electronics serviced. "II

•



Daily
Temperatures checked and logged.

Quantetra QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Om Revised: November 2, 1998
Page 185 of 192

TABLE 8.11-17
Instrument Maintenance Schedule

Ovens(1)

As Needed
Electronics serviced.

TABLE 8.11-18
Instrument Maintenance Schedule

Specific Digital Ion Analyzer(l)

••

•

Daily As Needed
Daily when used: Electronics serviced.
Calibrate with check standards.
Inspect electrode daily, clean as needed.
Inspect electrode proper levels of filling solutions
daily, fill as needed.
Clean probe, each use.

TABLE 8.11-19
Instrument Maintenance Schedule

Turbidimeter(l)

Daily Monthly As Needed
Daily when used: C1~ instrument housing Electronics serviced.
Adjust linearity on varying levels of N11J
standards. Standardize with NTU
standards.
[nspect cells.

TABLE 8.11-20
Instrument Maintenance Schedule

Dissolved Oxygen Meter(l)

Daily As Needed

Daily when used: Electronics serviced.
Calibrate with check standards.
Check probe membrane for deterioration
Clean and replace membrane with HCI solution.



TABLE 8.11-21
Instrument Maintenance Schedule

Conductance Meter(1)

Qumterra QAMP
Table Section
Date Initiated: M:=h 20, 1995
Revision No.: 3
Da1c Revised: November 2, 1998

Page 186 of192.~;

Daily As Needed
Daily when used: Electronics serviced.

Check probe and cables.
Standardize with KCl
Inspect conductivity cell.

TABLE 8.11-22
Instrument Maintenance Schedule

Chemical Oxygen Demand (COD) Reactor

Daily As Needed
Daily when used: Electrqnics serviced.

ICalibrate with check standards.

e.
TABLE 8.11-23

Instrument Maintenance Schedule
Spectrophotometer(l)

As Needed Daily Monthly Annually I
Dust the lamp and front of the Check the zero %T Clean windows Oil bearings.
front lens. adjustment.

Clean sample Perionn wavelength
cornpartrnent calibration at 530

nrn.

Clean cuvettes Replace lamp
annually or when
erratic response is
observed.

.
Cle3Il and align

Ioptics.

•••



•

•

•

Qumtena QAMP
Table Section
Dm Initiated: March 20. 199S
Revision No.: 3
Dm Revised: November 2, 1998
Page 187 01192

TA.BLE 8.11-24
Instrument lVlaintenance Schedule

pH lVleter(l)

As Needed Daily

Clean electrode. Inspect electrode. Verify electrodes are properly
connected and filled.

Refill reference electrode. Inspect electrode proper levels of filling solutions.
Make sure electrode is stored in buffer.

TABLE 8.11-25
Instrument Maintenance Schedule

Fourier Transform Infrared Spectrometry (FTffi)(l)

Check desiccant every 3 months.

Check KEr window every 3 months.



TABLE 8.11-26
Instrument Maintenance Schedule
Rndiological Analysis Equipment(l)

Quanterra QA.\1P
Table Section
Date Initiated: Macch 20. 199S
Revision No.: 3
Date Revised: November 2. 1998
Page 188 of 192

Instrument Items Checked/Service Minimum Frequency

Alpha Proportional Check gas flow Daily

Clean sample tray Weekly

Check bubbler oil level Monthly

Beta Proportional Check gas flow Daily

Cle<m sample holders Weekly

Liquid Scintillation Clean sample changer Weekly

Check condensate trays Weekly
I

Check air filters Monthly

Quad ail Proportional Check gas flow Daily

Clean sample holders Weekly

Gamma Spectroscopy Check LN: level Bi-weekly I
Replace plastic liner Weekly

Alpha Spectroscopy Clean sample holder As needed

Change vacuum pump oil Every six months

LIPA Cle<m sample changer Weekly

Check laser dye performance Weekly

Benzene Synthesizer Check gas tubes Weekly

Clean insuument Monthly

Electrolytic Enrichment Check electrical leads Monthly

Clean system Monthly

Fluorometer Clean sample holder Weekly



•

•

Quanterr.1 QAMP
Table Sel:tion
Date Initiated: Macch 20. 199~

Revision No.: 3
Date Revised: November 2. 1998
Page 189 of 192

TABLE 8.11-27
Instrument Maintenance Schedule

Total Organic Carbon Analyzer (01 7000)

Daily As Needed Weekly Monthly Semi-
Annually

Check: Check injection Check liquid-flow- Clean digestion vessel Change

Oxygen supply
port septum after rate-pump-tubing

Clean condenser colunm
pump tubing

50-200 runs. conditions on

Persulfate supply autosampler Do the leak test

Acid supply Tube end-fitting
Check injection port
septum

Carner gas flow rate (- ISO connections after

cclmin) 100 hours or use.

IR millivolts for stability
(after 30 min. warm-up) Indicating

Reagent reservoirs drying tube.

NOIR zero, after
100 hours of use.

Sample pump,
after 2000 hours
for use.

Digestion
vessel/condensat
ion chamber,
after 2000 hours
of use.

Permeation tube,
after 2000 hours
of use.

NDrR cell, after
2000 hours of
use.

Footnotes to Preventive 1l1aintenance Tables

Refer to manufacturer's instructions for each instrument to perform maintenance oper.ltions.
Also see Table 8.11-11 for applicable "As Needed" GC maintenance.



TABLE 8.11-28
Instrument l\'faintenance Schedule

APCIlESI LCIMSIMS

Quantcrra QAMP
Table Section
Date Initiated: March 20. 1995
Revision No.: 3
Date Revised: November 2. 1998
Page 190 of 192

Daily As Needed Semi-annually Annually
Check helium sparge Oil autosampler when it is Replace rough-pwnp oil Replace turbo-pump oil
supply for adequate noisy or picking up the
pressure tray
Check solvent reservoirs Change pump seals Vacuum system
for sufficient level of components including fans
solvent and fan covers
Verify that pump is Change filters in
primed, operating pulse autosampler
free
Check needle wash Replace column if
reservoir for sufficient excessive pressure or poor
solvent perfonnance
Verify capillary heater Rinse capillary with
temperature MeOH
Verify vaporizer heater Clear capillary if clogged
temperature
Verify manifold heater Rinse and clean corona
temperature needle
Verify manifold pressure Replace sample inlet tube
(-5 x 10'6) in APCI

(10.1 cm)
Verify fore-pump pressure Replace fused silic:l tube
(-30 to 200mtorr) in ESI interface
Verify rough pump and Cle::m lenses
rurbo-pwnp oil levels
Verify nitrogen pressure Cle::m skinuner
for alL'Ciliary and sheath
gasses
Verify that corona and
multiplier are functioning

•:•...
'.

.....

•.':'..



• TABLE 8.11-29
Instrument Maintenance Schedule

Digestion Block

Annually
Check temperature with NIST thermometer

TABLE 8.11-30
Instrument l.\'Iaintenance Schedule

Flash Point Tester

QuantcrTa QAMP
Table Section
Date Initiated: March 20, 1995
Revision No.: 3
Date Revised: November 2, 1998
P:lge 191 of 192

•

•

Daily As Needed
Check tubing. Check thermometer against NIST
Clean sample cup each use. thermometer, when used.
Check gas.
Clean flash assembly
Check stirrer
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Index (continued)

PagelLocation

Accuracy (See Precision and Accuracy Measurements)

Anomaly (See Nonconfonnance)

Assessment (Quality) 67, 88

Audit (See Audit)

Data Accuracy (See Precision and Accuracy Measurements)

Data Completeness : 45

Data Precision (See Precision and Accuracy Measurements)

Data Quality Objectives 44

Management Review of the QMS 85

Quality Reports to Management 84

Audit (Quality Assurance) 80

Data Audit. 83

Findings 82

Areas Needing Improvement 82

Performance Audit 81

Report ................................................................................................................................•.................. 84

Spot Assessment. 83

Systems Audit (Internal) 81

Systems Audit (External) 83

Benchmarking 88

Calibration

Contract Laboratory Program (CLP) Method Calibrations

Cyanide, Total Table 8.5-9

GF.A..A Table 8.5-9

ICAP Table 8.5-9

Mercury (CVAA) Table 8.5-9

PCDDIPCDF Table 8.5-9

PesticidesIPCBs Table 8.5-9

Semivolatiles Table 8.5-9

Volatiles Table 8.5-9



Index (continued)
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Calibration (continued)

Criteria 63-64, Tables 8.5-7, 8.5-8, 8.5-9

Failure 66

Inorganic Method Calibrations

Acidity - Table 8.5-7

Alkalinity Table 8.5-7

A.rnmonia Table 8.5-7

Biochemical Oxygen Demand (BOD) Table 8.5-7

Bromide Table 8.5-7

Chemical Oxygen Demand (COD) Table 8.5-7

Chloride Table 8.5-7

Chlorine, Residual Table 8.5-7

Chromium (Hexavalent) Cr+6 Table 8.5-7

Color. Table 8.5-7

Conductivity : Table 8.5-7

Cyanide (Amenable) : Table 8.5-7

Cyanide (Total) Table 8.5-7

Flashpoint Table 8.5-7

Fluoride Table 8.5-7

Hardness Table 8.5-7

Iodide _ Table 8.5-7

Iron, Phenanthroline Method. Table 8.5-7

Methylene Blue Active Substances (MBAS) Table 8.5-7

Metals : Table 8.5-7

Graphite Furnace AA Table 8.5-7

ICAP Table 8.5-7

ICP&lS Table 8.5-7

iVlercury (CV1\A) Table 8.5-7

Nitrate Table 8.5-7

Nitrite Table 8.5-7

Nitrate-Nitrite Table 8.5-7

Odor ~ Table 8.5-7

pH Table 8.5-7

Phenolics Table 8.5-7

.":

• ' ...
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Index (continued)

PagelLocation

Calibration (continued)

Phosphate : Table 8.5-7

Phosphorous (Total and Orthophosphate) Table 8.5-7

Reactivity Table 8.5-6

Reactivity Table 8.5-7

Settleable Solids Table 8.5-7

Silica, Dissolved Table 8.5-7

Specific Conductance Table 8.5-7

Sulfate Table 8.5-7

Sulfide Table 8.5-7

Sulfite Table 8.5-7

Temperature Table 8.5-7

Total Dissolved Solids Table 8.5-7

Total Kjeldahl Nitrogen (TKN) ; Table 8.5-7

Total Organic Carbon (TOC) Table 8.5-7

Total Organic Halides (TOX) _ Table 8.5-7

Total Solids Table 8.5-7

Total Suspended Solids Table 8.5-7

Total Volatile Solids Table 8.5-7

Turbidity : ~. Table 8.5-7

Water Content Table 8.5-7

Organic (Nlethod Calibrations)

Aromatic Volatiles by GC Table 8.5-8

DioxinslDibenzofurans by HRGCIHRMS Table 8.5-8

DioxinslDibenzofurans by HRGCILRMS Table 8.5-8

Halogenated Volatiles by Gc. Table 8.5-8

Herbicides by GC Table 8.5-8

Nitroaromatics by H:PLC Table 8.5-8

Organophosphorous Pesticides by Gc. Table 8.5-8

Polyaromatic Hydrocarbons (pAHs) by GC or H:PLC Table 8.5-8

PesticideslPCBs by GC Table 8.5-8

Petroleum Hydrocarbons/Oil and Grease Table 8.5-8

Purgeable Halocarbons by GC Table 8.5-8

Acrolein and Acrylonitrile Table 8.5-8
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Calibration (continued)

Semivolatiles Table 8.5-8

Volatiles Table 8.5-8

Operational 66

Periodic 65, Table 8.5-6

Balance Table 8.5-6

Freezer Table 8.5-6

Graduated Glassware Table 8.5-6

Micropipettor Table 8.5-6

Oven Table 8.5-6

Refrigerator Table 8.5-6

Syringe ~ Table 8.5-6

Thermometer Table 8.5-6

Volumetric Glassware Table 8.5-6

Procedures 63-64

Records 27

Chain-of-Custody

Chain-of-Custody Form 56

Internal Chain-of-Custody 62

Return Chain-of-Custody 63

Chemical Storage 76

Client Inquiries and Complaints 84

Comparability (Data) 46

Completeness (Data) 45,67

Computer (See also Software)

Backup 31

Hardware 31

Security 3 1

Viruses 33

•

•
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Index (continued)

PagelLocation

Condition Upon Receipt (See Nonconfonnance)

Contingency Planning 38

Control Chart Table 8.6-1

Corrective Action 38

Customer Service Team 34

Data

Assessment 67

Collection 35

Electronic Data Transfer 73

Qualifiers 70, 73

Recording Procedures 68

Reduction 68, 69

Reporting , 72

Reports 72

Review 68

Statistical Evaluation ofData. 67

Validation 74

Verbal Results 73

Verification 68-71

Data Quality Objectives 44

Deficiency (See Nonconformance)

Deliverables 73

Document

Approval 25, Table 5.1-1

Control · 25

Controlled 25
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Document (continued)

Distnbution 25

Quality 12.25, Table 5.1-1. Table 5.2-1

Review 25. Table 5.2-1

Revision 25, Table 5.2-1

Confidentiality 29

Storage, Retention and Disposal of Records 29

Ethics 9

Facility Security 77

Gas, compressed (See Internal QC Requirements)

Holding Times (See Sample Containers. Preservatives, and Holding Times)

Instrument Maintenance (See Maintenance)

Internal QC Requirements

Air (Compressed) 76

Gases (Compressed) 76

Glassware 76

Water 76

Key Result Indicator.; 88-89

Maintenance

Equipment : 74-75

Facility ~ 75

Preventative Maintenance 74

Instrument rvfaintenance : 74-75

Instrument Maintenance Schedules

APCIlESI LCIM:SIM:S Table 8.11-28

Balances (Analytical, Top Loading) Table 8.11-15

Chemical Oxygen Demand (COD) Reactor Table 8.11-22 •••
r .. "
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Maintenance (continued)

Cold Vapor Atomic Absorption (CVAA) - Leeman PS 200 , Table 8.11-9

Cold Vapor Atomic Absorption (CVAA) - PE 5000 Table 8.11-10

Conductance Meter : Table 8.11-21

Digestion Block Table 8.11-29

Dissolved Oxygen Meter Table 8.11-20

Flame Atomic Absorption (Flame AA) Table 8.11-5

Flash Point Tester Table 8.11-30

Fourier Transform Infrared Spectrometry (FTIR) Table 8.11-25

Gas Chromatograph (GC) Table 8.11-11

Graphite Furnace Atomic Absorption (GFAA) Table 8.11-8

High Pressure Liquid Chromatography (HPLC) Table 8.11-4

ICAPMS : Table 8.11-6

ICP Table 8.11-7

Ion Chromatograph (IC) Table 8.11-1

LACHAT Auto Analyzer Table 8.11-2

Mass Spectrometer (MS) Table 8.(1-12

Ovens , Table 8.11-17

pH Meter ~ Table 8.11-24

Radiological Analysis Equipment Table 8.11-26

Refrigerator Table 8.11-16

Sonicator Table 8.11-14

Specific Digital Ion Analyzer.. Table 8.11-18

Spectrophotometer Table 8.11-23

Total Organic Carbon (TOC) Analyzer (Ol 7000) Table 8.11-27

Total Organic Halide (TOX) Analyzer Table 8.11-3

TMACS 800 Auto Analyzer Table 8.11-13

Turbidimeter :: Table 8.11-19

Walk-in Cooler Table 8.11-16

Service Agreements 74

Method

Analytical 43, Table 8.2-1

Modifications 44
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Method Detedion Limit (See Reporting Limit)

Method ofStandard Additions :....................................................•.............. 53

Nonconformance 79

Anomaly 79

Condition Upon Receipt Report (CUR) 59, Figure 8.5-2

Corrective Action 79

Deficiency 79

Nonconformance Log 80

Nonconformance Memo 80

Responsibilities _ 80

Organization

Chart (Also see Section 1 of the Facility-Specific Appendix C and Appendix A) Figure 1.3-1

Structure 2

Orientation (See Training)

Performance Evaluation Samples (Also See Section 6 of the Facility-Specific Appendix C) 81

Practical QU3ntitation Limit (See Reporting Limit)

Precision and Accuracy Measurements

Accuracy 45, Table 8.6-1

Arithmetic Mean. Table 8.6-1

Laboratory QC·Measurements Table 8.4-3

Lower Control Limit (LCL) ~ Table 8.6-1

Lower Warning Limit (LWL) Table 8.6-1

Matrix QC Mea.surements Table 8.4-4

Precision 45, Table 8.6-1

Standard Deviation Table 8.6-1

Upper Warning Limit (lJWL) Table 8.6-1

Upper Control Limit (tlCL) Table 8.6-1

•.:
._"

•.:.".
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Preservatives (See Sample Containers, Preservatives, and Holding Tunes)

Preventive Maintenance (See Maintenance)

Project Planning 35

Procedures (St:lndardization of) 87

Procurement (Also see Vendor) 19

Procedures 21

Reference Materials (See Standards)

Role of Corporate Director of Contracts ......................................................•.................................21-21

Role of Quanterra® Purchasing 21

Selection ofVendors 19-20

Subcontract Laboratory Service 23

Project Planning ~ 35

Project-Specific Reporting Limit (See Reporting Limit)

Qualification, Associate (See Training)

;
Quality Assurance ~ 11-12

Quality Assurance Management Plan (QAJ."1P) 13

Quality Assurance Program or Project Plan (QAPP) 13-14

Quality Assurance Summary (QAS) 14

Quality Control Samples 48

Contract Laboratory Program (CLP) QC Samples

Cyanide, T()r,Ji Table 8.4-7

GFA.A Table 8.4-7

reAP Table 8.4-7
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Quality Control Samples (continned)

Mercury (CVAA) : : Table 8.4-7

PCDDIPCDF Table 8.4-7

PesticidesIPCBs Table 8.4-7

Semivolatiles by GCIMS Table 8.4-7

Volatiles by GCIMS Table 8.4-7

Field 48, Table 8.4-1

Collocated Sample 49, Table 8.4-1

Field Blank 49, Table 8.4-1

Field Duplicate 49, Table 8.4-1

Field Matrix Spike 49, Table 8.4-1

Rinsate Blank 49, Table 8.4-1

Split Sarnple 50, Table 8.4-1

Trip Blank 49, Table 8.4-1

Inorganic CQC Samples)

Acidity Table 8.4-5

Alkalinity Table 8.4-5

Ammonia Table 8.4-5

Ammonia (1"Kl'D Table 8.4-5

Biochemical Oxygen Demand (BOD) Table 8.4-5

Bromide Table 8.4-5

Chemical Oxygen Demand (COO) Table 8.4-5

Chloride Table 8.4-5

Chlorine, Residual ; Table 8.4-5

Chromium (Hexavalent) Cr+6 Table 8.4-5

Color Table 8.4-5

Conductivity Table 8.4-5

Cyanide (Amenable) Table 8.4-5

Cyanide (Total) Table 8.4-5

Flashpoint : Table 8.4-5

Fluoride Table 8.4-5

Hardness Table 8.4-5

Iodide Table 8.4-5

Iron, Phenanthroline Method............................ . Table 8.4-5

Methylene Blue Active Substances (MBAS) Table 8.4-5

.:

••
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Quality Control Samples (continued)

Metals Table 8.4-5

FI3II1e AA Table 8.4-5

Graphite Furnace AA Table 8.4-5

ICP Table 8.4-5

ICPIMS Table 8.4-5'

Mercury (CVAA) Table 8.4-5

Nitrate Table 8.4-5

Nitrite Table 8.4-5

Nitrate-Nitrite Table 8'.4-5

Odor Table 8.4-5

pH ~ Table 8.4-5

Phenolics Table 8.4-5

Phosphate Table 8.4-5

Phosphorous (Total and Orthophosphate) Table 8.4-5

Reactivity (Cyanide and Sulfide) Table 8.4-5

Silica, Dissolved Table 8.4-5

Solids ; Table 8.4-5

Specific Conductance Table 8.4-5

Sulfate Table 8.4-5

Sulfide Table 8.4-5

Sulfite Table 8.4-5

Temperature Table 8.4-5

Total Organic Carbon (TOC) Table 8.4-5

Total Organic Halides (TOX) Table 8.4-5

Turbidity Table 8.4-5

Water Content Table 8.4-5

Laboratory QC Samples : 50, Table 8.4-2, Table 8.4-3

Analytical Spike 53, Table 8.4-2

Duplicate 53, Table 8.4-2, Table 8.4-4

Instrument/Calibration Blank 51, Table 8.4-2, Table 8.4-3

Interference Check S3II1ple 53, Table 8.4-2

Internal Standard 53, Table 8.4-2

Laboratory Control S3II1ple 52, Table 8.4-2, Table 8.4-3

Laboratory"Performance QC Samples Table 8.4-3
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Quality Control Samples (continued)

Matrix Spike 52, Table 8.4-2, Table 8.4-4

Matrix Spike Duplicate 52, Table 8.4-2, Table 8.4-4

Method Blank 51, Table 8.4-2, Table 8.4-3

Method of Standard Additions 53

Post Digestion Spike (See Analytical Spike)

Surrogate 53, Table 8.4-2

Matrix QC SaIllples Table 8.4-4

Organic QC SaIllples

Aromatic Volatiles by GC Table 8.4-6

Dioxins/Dibenzofurans by HRGC!HR.J.\1S Table 8.4-6

Dioxins/Dibenzofurans by HRGCILR1v1S Table 8.4-6

Halogenated Volatiles by GC Table 8.4-6

Herbicides Table 8.4-6

Nitroaromatics by I-IPLC:..: Table 8.4-6 .:.

Organophosphorous Pesncldes Table 8.4-6 : .

Polyaromatic Hydrocarbons (PARs) by HPLC and GC Table 8.4-6 "-"

PesticidesIPCBs Table 8.4-6

Petroleum Hydrocarbons Table 8.4-6

Purgeable Halocarbons by GC Table 8.4-6

Acrolein and Acrylonitrile Table 8.4-6

Semivolatiles Table 8.4-6

Volatiles by GC&IS Table 8.4-6

Radiological QC Samples

(Also See Section 7 of the Facility-Specific Appendix C, where applicable) 54

Carrier 54

Tracer 54

Yield j\tlonitors 54, Table 8.4-2

Quality Document (See Document, Quality)

Quality Improvement 87

Quality Management System (QtvIS) 1•.~
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Quality Organization 2

Quality Policy Document 11

Quality-Related Item (QRI) 20, Table 4.2-1

Quality Report to Management 84

Radioisotope 54, Table 8.5-3

Record

Attendance (See Training, Attendance Records)

Disposal 29

Project 28

Management 27

Quality 27

Retention 29

Reference Material (See Standards)

Reference Standards (See Standards)

Reporting Limit 47

Maximum Contaminant Level (MCL) ~ ; 47

Method Detection Limit (1\IIDL) 46

Minimum Detectable Concentration 48

Project-Specific Reporting Limit (PSRL) 47

Radiochemical ~ 47-48

Resume (Associate) 17



Index (continued)

Quamcrn QAMP
Index
Daa: In:itiaII:d: Man:h 20. 1995
Revision No.: 3
DaD: Revised: November 2. 1998
Page 160(20 ~.,

PagelLocation·

Sample Containers, Preservations, and Holding Times

Contract Laboratory Program (CLP)

Cyanide, Total and Amenable to Chlorination Table 8.5-4

PCDDIPCDF ~ Table 8.5-4

GFAA Table 8.5-4

rCAP .•......•..•.........•....•................••........•.•.............................................••................ Table 8.5-4

Mercury (C'VAA) Table 8.5-4

PesticideslPCBs Table 8.5-4

Semivolatiles , Table 8.5-4

Volatiles Table 8.5-4

Inorganic (Sample Containers, Preservations, and Holding Times) .

Acidity Table 8.5-1

Alkalinity : Table 8.5-1

Ammonia Table 8.5-1

Biochemical Oxygen Demand (BOD) Table 8.5-1

Bromide Table 8.5-1

Chemical Oxygen Demand (COD) Table 8.5-1

Chloride Table 8.5-1

Chlorine, Residual Table 8.5-1

Chromium (Hexavalent) Cr+6 Table 8.5-1

Color Table 8.5-1

Conductivity Table 8.5-1

Cyanide (Amenable) Table 8.5-1

Cyanide (Total) Table 8.5-1

Flashpoint (Ignitability) Table 8.5-1

Fluoride Table 8.5-1

Hardness (Total) Table 8.5-1

Iodide Table 8.5-1

Iron, Phenanthroline tvfethod. Table 8.5-1

Methylene Blue Active Substances (MBAS) Table 8.5-1

Metals Table 8.5-1

Mercury (CVAA) ; Table 8.5-1

Nitrate Table 8.5-1

Nitrite Table 8.5-1

••
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Sample Containers, Preservations, and Holding TlDle5 (continued)

Nitrate-Nitrite Table 8.5-1

Odor , Table 8.5-1

Orthophosphate Table 8.5-1

pH Table 8.5-1

Phenolics Table 8.5-1

Phosphate Table 8.5-1

Phosphorous (Total) Table 8.5-1

Reactivity (Cyanide and Sulfide) Table 8.5-1

Settleable Solids Table 8.5-1

Silica, Dissolved Table 8.5-1

Specific Conductance Table 8.5-1

Sulfate Table 8.5-1

Sulfide Table 8.5-1

Sulfite Table 8.5-1

Temperature ~ Table 8.5-i

Total Dissolved Solids : Table 8.5-1

Total Kjeldahl Nitrogen (TKN) Table 8.5-1

Total Organic Carbon (TOC) Table 8.5-1

Total Organic Halides (TOX) _ , Table 8.5-1

Total Solids Table 8.5·1

Total Suspended Solids Table 8.5-1

Total Volatile Solids Table 8.5-1

Turbidity Table 8.5-1

Water Content Table 8.5·1

Organic

Aromatic Volatiles ; Table 3.5-2

DioxinsIDibenzofurans~ Table 3.5-2
. T . I 3 -.,Halogenated VolatIles.............................................................................................. aD e .)-

Herbicides Table 8.5-2

Nitroaromatics : Table 3.5-2

Organophosphorous Pesticides _ Table 8.5-1

PesticideslPCBs Table 8.5-2

Petroleum Hydrocarbons/Oil and Gre:LSe Table 8.5-2
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Sample Container.!, Preservations, and Holding Times (continued)

Polyaromaric Hydrocarbons (PAH) by GC and HPLC Table 8.5-2

Purgeable I-Ialocarbons Table 8.5-2

Acrolein and Acrylonitrile Table 8.5-2

SemivolatiIes Table 8.5-2

Volatiles Table 8.5-2

Radiological

AlphalBeta (Gross) Table 8.5-3

Americium-241 Table 8.5-3

Carbon-14 Table 8.5-3

Calcium-45 Table 8.5-3

Curium-242 Table 8.5-3

Gamma Emitters Table 8.5-3

Iron-55 Table 8.5-3 ..'

Lead-21 0 Table 8.5-3

Neptunium-237 Table 8.5-3 '.' ..

Promethium-147 Table 8.5-3

Plutonium-238, 239/240 Table 8.5-3

Radium-226 Table 8.5-3

Radium-228 Table 8.5-3

Strontium-89, 90 and Total Strontium Table 8.5-3

Technetium-99 ~ Table 8.5-3

Thorium-227, 228, 230, 232 Table 8.5-3

Total Uranium Table 8.5-3

Tritium Table 8.5-3

Uranium-233/234, 235/236 Table 8.5-3

Uranium-238 Table 8.5-3

TCLP and SPLP

lVfercury Table 8.5-5

lVfetals (except mercury) Table 8.5-5

Semivolatiles Table 8.5-5

Volatiles Table 8.5-5

•
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Samples

Containers (Sample).......................................................................•..................................................... 55

Containers (Shipping) ; 57

Disposal 63

Field Collection 54

Handling 58

Holding Times (Also see Sample Contairers, Preservatives, and Holding Times) 57-58

Interlaboratory Transfers 62-63

Log-In 59

Preservatives (Also see Sample Containers, Preservatives, and Holding Times) ~. 57

Quality Control Samples (See Quality Control Samples)

R.adioactive 55

Receipt 58-59

Storage : 59, 62

Software (Also see Computer)

Changes (Control of) 32

Documentation 33

Industry Standard Software 32

Quanterra~ -Developed Software 32

Revalidation 32

Security 31

Use ~ 31

Validation 31

Verification , 31

Viruses 33

Standard Operoting Procedures 13, 43

Standard Reporting Limit (See Reporting Limit)
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Standards

Chemical Reference Standards ..............................................................•............•................................ 64

Physical Reference Standards 64

Reference Materials 22-23, 64

Standard Verification 65

Statement of Management Position on Quality ~ 1

Subcontractor (See Procurement)

Training
Associate 15

Files 17

Health and Safety 17

Individual Training Records 17-18

Laboratory Staff 15

Orientation ~...................................................•............................................. 15

QA Manager 17

Qualification, Associate 15

Quality 16

Quality Orientation 16

Records 18

Vision Statement 1

Vendor 19

Partnerships 24

Selection of. 19

Waste Disposal 77

Water (See Internal QC Requirements)
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Glossary (continued)

acceptance limits

Data quality limits specified for analytical method performance.

accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number ofmeasurements and the true or expected value. Systematic
errors affect accuracy. For chemical properties, accuracy is expressed either as a percent rec:overy (R)
or as a percent bias (R - 100).

aliquot, aliquant

A measured portion of a sample taken for analysis.

analytical spike

A sample created by spiking target analytes into a prepared portion of a sample just prior to analysis.

(Also see matrix spike.)

anomaly

See nonconformance.

areas needing improvement

Represent isolated instances of noncompliance or issues that are judged to have a less immediate
impact on data quality. Laboratory management must correct the situation or otherwise ensure
that the condition does not recur. This term replaces the previous term used" Observations."

arithmetic mean

The arithmetic mean (x) is the average of a set of values. It is equal to the sum of the observed

values divided by the number ofobservations. Also called "average".

where: x = the mean

Xi = the ilh data value

n = nwnber of data values

•
x -

;=1

n
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assessment

The evaluation process used to measure the performance or effectiveness of a system and its

elements. Assessment is used as an all-inclusive term to denote any of the following: performance,

systems, data ane:! compliance audits, management systems reviews, peer reviews, inspections, or spot

assessments.

associate

Employee.

audit

A planned and documented investigative evaluation of an item or process to determine its adequacy

and effectiveness as well as compliance with established procedures, instructions, drawings, quality

management plans, and other applicable documents.

benchmarking

A step-by-step method of improving performance by identifying and studying best practices and

comparing them to industry practices.

bias

A systematic (consistent) error in test results. Bias is expressed as the difference between the

population mean and the true or reference value, or as estimated from sample statistics, the difference

between the sample average and the reference value.

blind performance evaluation sample

A sample either submitted to the laboratory or prepared in the laboratory whereby the concentrations

of parameters of concern are known by the preparer and not by the laboratory.

calibration

Establishment of a relationship between various calibration standards and the measurements of them

obtained by a measurement system, or portions thereof. The levels of the calibration standard should

bracket the range of levels at which actual measurements are to be made. Calibration is also the act of

making a scheduled comparison of instrument performance against national standards for instruments

~.., :,.

:::;,~~..

..~.,

••••;
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Glossary (continued)

which measure physical parameters such as mass, time, and temperature. This type of calibration is
independent ofuse in specific analyses and projects.

calibration curve

The graphical relationship between the known values for a series of calibration stanciarqs and

instrument responses.

calibration factor (CF)

The ratio of the instrument response of an analyte to the amount injected. CFs are used in external

standard calibrations.

CF = Total Area ofPeak
Mass Injected

calibration standard

A standard used to quantitate the relationship between the output of a sensor and a property to be.

measured. Calibration standards should be traceable to standard reference materials (provided by

NIST, or other recognized standards agencies) or a primary standard.

Certificate of Analysis

The standard Quanterra® format for reporting analytical results.

certified reference material

A reference material accompanied by a certificate issued by an organization certifying the contents

and concentration(s) of the material. (See also standard reference material.)

chain-of-custody (COC)

A system of documentation demonstrating the physical custody and traceability ofsamples.
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check standard analyses

A standard (often a midpoint standard) analyzed at a frequency specified in the method or in a SOP to

verify the continuing calibration of the standard CUIVe.

client

Any individual or organization for whom items or services are furnished or work is performed in

response to defined requirements and expectations.

client sample

The material or collection media submitted to the laboratory for analysis. Field QC samples' are

considered client samples but laboratory QC samples are not counted as client samples when counting

samples for QC batches.

coefficient of variation (relative standard deviation) ,

A measure of precision (relative dispersion). It is equal to the standard deviation (s) divided by the .~
mean (x) and multiplied by 100 to give a percentagevalue.":,':

CV(RSD) = (;) x 100

collocated samples

Independent samples collected in such a manner that they are equally representative of the variable(s)

of interest at a given point in space and time. The results will indicate sampling as well as analytical

variability.

comparability

Comparability is a measure of the confidence \Vith which one data set can be compared to another.
To ensure comparability, all laboratory analysts are required to use uniform procedures (i.e., SOPs)
and a uniform set of units and calculations for analyzing and reporting environmental data.

•~-.
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completeness

Completeness. is a measure of the percentage of measurements that are judged to be valid

measurements. At a minimum, the objective for completeness of data is 90% for each constituent

analyzed. It is usually expressed as a percentage:

% Completeness

where: V =nwnber ofmeasurements judged valid

n = total number of measurements

v= -,X 100
n

•

•

composite

A sample composed of two or more increments.

control chart

A graphical representation of analytical accuracy. Displays the arithmetic mean of a data set, the

upper and lower warning limits and the upper and lower control limits,

control table

A tabular presentation of test results with respect to time or sequence of measuremen~ together with

limits within which the results are expected to lie when the analytical process is in a state of control.

controlled document

A document for which the distribution is known. Updates of the document are sent to the original

recipients, unless the copy distributed is an uncontrolled copy.

corrective action

A measure taken to rectify conditions adverse to quality and, where necessary, to preclude their

recurrence.
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correlation coefficient

The correlation coefficient (r) IS a determination of how closely data "fits" a straight line. It is a

number between -1 and 1 that indicates the degree of linear relationship between two sets of numbers.

A correlation coefficient of +1 (usually calculated to three decimal places or 1.000) means the data

falls exactly on a straight line with positive slope. A correlation coefficient of -1 (or -1.000) means

the data falls exactly on a straight line with negative slope.

customer

See client

data quality objective (DQO)

Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure the

generation of the type, quantity, and quality of environmental data that will be appropriate for the

intended application (EPA 1994). Typically, DQOs are identified during project scope and

development of sampling and analysis plans. In this QA manual, however, we refer to only the

analytical DQOs because laboratories generally do not have any authority over sample collection,

shipment, or other field-related activities that may affect the data quality of the environmental sample

before the sample is received in the laboratory. EPA has established six primary analytical DQOs for

environmental srudies: precision., accuracy, representativeness, completeness, comparability, and

deteetab ility.

The components of analytical variability (uncertainty) can be estimated when QA and QC samples of

the right types and quantities are incorporated into measurement procedures at the analytical

laboratory. Quanterra incorporates numerous QA and QC samples to obtain data for comparison

with the analytical DQOs and to ensure that the measurement system is functioning properly. The

QA and QC samples and their applications, described in Section 8.4 and are selected on the basis of.

method- or client-specific requirements. Field blanks, field duplicates, and performance evaluation

(PE) samples are received from the client as unknown samples. Analytical laboratory QC samples

for inorganic, organic, and radionuclide analyses may include calibration or instrument blanks,

method blanks, background, duplicates, replicates, laboratory control samples (LCSs), calibration

standards, matrix spikes (NISs), matrix spike duplicates (MSDs), surrogate spikes, and yield tracers.

e·
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Maintenance (continued)

Cold Vapor Atomic Absorption (CVAA) - Leeman PS 200 Table 8.11-9

Cold Vapor Atomic Absorption (CVAA) - PE 5000 Table 8.11-10

Conductance Meter Table 8.11-21

Digestion Block : Table 8.11-29

Dissolved Oxygen Meter Table 8.11-20

Flame Atomic Absorption (Flame AA) Table 8.11-5

Flash Point Tester Table 8.11-30

Fourier Transform Infrared Spectrometry (FTIR) Table 8.11-25

Gas Chromatograph (GC) Table 8.11-11

Graphite Furnace Atomic Absorption (GFAA) Table 8.11-8

High Pressure Liquid Chromatography (HPLC) Table 8.11-4

rCAPtrv1S : Table 8.11-6

rcp Table 8.11-7

Ion Chromatograph (lC) Table 8.11-1

LACHAT Auto Analyzer Table 8.11-2

Mass Spectrometer (MS) Table 8.11-12

Ovens Table 8.11-17

pH Meter Table 8.11-24

Radiological Analysis Equipment Table 8.11-26

Refrigerator Table 8.11-16

Sonicator Table 8.11-14

Specific Digital Ion Analyzer Table 8.11-18

Spectrophotometer Table 8.11-23

Total Organic Carbon (TOC) Analyzer (01 7000) Table 8.11-27

Total Organic Halide (TOX) Analyzer Table 8.11-3

TRAACS 800 Auto Analyzer Table 8.11-13

Turbidimeter : Table 8.11-19

Walk-in Cooler Table 8.11-16

Service Agreements 74

Method
Analytical. 43, Table 8.2-1

Modifications : 44
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pagelLocation

Method Detection Limit (See Reporting Limit)

Method of Standard Additions 53

Nonconformance 79

Anomaly 79

Condition Upon Receipt Report (CUR) 59, Figure 8.5-2

Corrective Action 79

Deficiency 79

Nonconformance Log 80

Nonconformance Memo 80

Responsibilities _ 80

Orientation (See Training)

Performance Evaluation Samples (Also See Section 6 of the Facility-Specific Appendix C) 81

Practical Quantitation Limit (See Reporting Limit)

Precision and Accuracy Measurements

Accuracy 45, Table 8.6-1

Arithmetic Mean. Table 8.6- I

Laboratory QC Measurements Table 8.4-3

Lower Control Limit (LCL) ~ Table 8.6-1

Lower Warning Limit (LWL) Table 8.6-1

Matrix QC Measurements Table 8.4-4

Precision 45, Table 8.6-1

Standard Deviation Table 8.6-1

Upper Warning Limit (UWL) Table 8.6-1

Upper Control Limit (UCL) Table 8.6-1

.~
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pagelLocation

Preservatives (See Sample Containers, Preservatives, and Holding Times)

Preventive Maintenance (See Maintenance)

Project Planning 35

Procedures (Standardization of) 87

Procurement (Also see Vendor) 19

Procedures 21

Reference Materials (See Standards)

Role of Corporate Director ofContracts 21-21

Role of Quanterra® Purchasing 21

Selection ofVendors 19-20

Subcontract Laboratory Service 23

Project Planning 35

Project-Specific Reporting Limit (See Reporting Limit)

Qualification, Associate (See Training)

Quality Assurance ~ 11-12

Quality Assurance Management Plan (QAiVIP) 13

Quality Assurance Program or Project Plan (QAPP) 13-14

Quality Assurance Summary (QAS) 14

Quality Control Samples 48

Contract Laboratory Program (CLP) QC Samples

Cyanide, Total. Table 8.4-7

GFf\A ~ Table 8.4-7

lCAP Table 8.4-7
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Quality Control Samples (continned)

Mercury (CVAA) Table 8.4-7

PCDDIPCDF Table 8.4-7

PesticideslPCBs ; Table 8.4-7

Semivolatiles by GCfMS Table 8.4-7

Volatiles by GCfMS Table 8.4-7

Field ; 48, Table 8.4-1

Collocated Sample 49, Table 8.4-1

Field Blank 49, Table 8.4-1

Field Duplicate 49, Table 8.4-1

Field Matrix Spike 49, Table 8.4-1

Rinsate Blank 49, Table 8.4-1

Split Sample 50, Table 8.4-1

Trip Blank 49, Table 8.4-1

Inorganic (QC Samples)

Acidity Table 8.4-5

Alkalinity Table 8.4-5

Ammonia Table 8.4-5

Ammonia (11<1'l) Table 8.4-5

Biochemical Oxygen Demand (BOD) Table 8.4-5

Bromide Table 8.4-5

Chemical Oxygen Demand (COO) Table 8.4-5

Chloride Table 8.4-5

Chlorine, Residual Table 8.4-5

Chromium (lIexavalent) Cr+6 Table 8.4-5

Color Table 8.4-5

Conductivity Table 8.4-5

Cyanide (Amenable) Table 8.4-5

Cyanide (Total) Table 8.4-5

Flashpoint. Table 8.4-5

Fluoride Table 8.4-5

Hardness Table 8.4-5

Iodide Table 8.4-5

Iron, Phenanthroline Method Table 8.4-5

Methylene Blue Active Substances (MBAS) Table 8.4-5

•

•••
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Page/Location

Quality Control Samples (continued)

Metals Table 8.4-5

Flame AA Table 8.4-5

Graphite Furnace AA Table 8.4-5

ICP Table 8.4-5

ICPIMS Table 8.4-5

Mercury (CVAA) Table 8.4-5

Nitrate ~ Table 8.4-5

Nitrite Table 8.4-5

Nitrate-Nitrite Table 8.4-5 .

Odor Table 8.4-5

pH Table 8.4-5

Phenolics Table 8.4-5

Phosphate : Table 8.4-5

Phosphorous (Total and Orthophosphate) Table 8.4-5

Reactivity (Cyanide and Sulfide) Table 8.4-5

Silica., Dissolved ; Table 8.4-5

Solids Table 8.4-5

Specific Conductance Table 8.4-5

Sulfate Table 8.4-5

Sulfide Table 8.4-5

Sulfite Table 8.4-5

Temperature Table 8.4-5

Total Organic Carbon (TOC) Table 8.4-5

Total Organic Halides (TOX) : Table 8.4-5

Turbidity Table 8.4-5

Water Content Table 8.4-5

Laboratory QC Samples 50, Table 8.4-2, Table 8.4-3

Analytical Spike 53, Table 8.4-2

Duplicate 53, Table 8.4-2, Table 8.4-4

Instrument/Calibration Blank 51, Table 8.4-2, Table 8.4-3

Interference Check Sample 53, Table 8.4-2

Internal Standard 53, Table 8.4-2

Laboratory Control Sample 52, Table 8.4-2, Table 8.4-3

Laboratory Performance QC Samples Table 8.4-3



Quamcrn QAMP
Index
Dale InitiatEd: March 20, 1995
Revision No.: 3
Dale Revised: November 2, 1998
Page 14 of 20

Index (continued) .~
-------------------------------------

PagelLocation

Quality Control Samples (continued)

Matrix Spike 52, Table 8.4-2, Table 8.4-4

Matrix Spike Duplicate .52, Table 8.4-2, Table 8.4-4

Method Blank 51, Table 8.4-2, Table 8.4-3

Method of Standard Additions 53

Post Digestion Spike (See Analytical Spike)

Surrogate 53, Table 8.4-2

Matrix QC Samples Table 8.4-4

Organic QC Samples

Aromatic Volatiles by GC Table 8.4-6

Dioxins/Dibenzofurans by HRGCIHRMS Table 8.4-6

Dioxins/Dibenzofurans by HRGCILRMS Table 8.4-6

Halogenated Volatiles by GC Table 8.4-6

Herbicides Table 8.4-6

Nitroaromatics by I-lPLC Table 8.4-6

Organophosphorous Pesticides Table 8.4-6

Polyaromatic Hydrocarbons (PARs) by I-lPLC and GC Table 8.4-6

PesticidesIPCBs Table 8.4-6

Petroleum Hydrocarbons Table 8.4-6

Purgeable Halocarbons by GC Table 8.4-6

Acrolein and Acrylonitrile Table 8.4-6

Semivolatiles Table 8.4-6

Volatiles by GCl1vlS Table 8.4-6

Radiological QC Samples

(Also See Section 7 of the Facility-Specific Appendix C, where applicable) 54

Carrier 54

Tracer 54

Yield Monitors 54, Table 8.4-2

• ••••

'. ,";-.

Quality Document (See Document, Quality)

Quality Improvement ; 87

Quality Management System (QIVIS) I
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Page/Location

Quality Organization 2

Quality Policy Document 11

Quality-Related Item (QRI) 20, Table 4.2-1

Quality Report to Management : 84

Radioisotope 54, Table 8.5-3

Record
Attendance (See Training, Attendance Records)

Disposal 29

Project 28

Management 27

Quality 27

Retention : 29

Reference Material (See Standards)

Reference Standards (See Standards)

Reporting Limit. 47

Maximum Contaminant Level (MCL) 47

Method Detection Limit (l\IIDL) 46

Minimum Detectable Concentration ; 48

Project-Specific Reporting Limit (PSRL) 47

Radiochemical ~ 47-48

Resume (Associate) 17
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Page/Location

Sample Container.!, Preservations, and Holding Times

Contract Laboratory Program (CLP)

Cyanide, Total and Amenable to Chlorination Table 8.5-4

PCDDIPCDF Table 8.5-4

GFAA Table 8.5-4

ICAP Table 8.5-4

Mercury (CVAA) Table 8.5-4

PesticideslPCBs Table 8.5-4

Semivolatiles Table 8.5-4

Volatiles Table 8.5-4 .

Inorganic (Sample Containers, Preservations, and Holding Times)

Acidity Table 8.5-1

Alkalinity Table 8.5-1

Ammonia Table 8.5-1

Biochemical Oxygen Demand (BOD) Table 8.5-1

Bromide , Table 8.5-1

Chemical Oxygen Demand (COO) Table 8.5-1

Chloride Table 8.5-1

Chlorine, Residual Table 8.5-1

Chromium (Hexavalent) Cr+6 Table 8.5-1

Color Table 8.5-1

Conductivity Table 8.5-1

Cyanide (Amenable) Table 8.5-1

Cyanide (Total) Table 8.5-1

Flashpoint (Ignitability) Table 8.5-1

Fluoride Table 8.5-1

Hardness (Total) ; Table 8.5-1

Iodide Table 8.5-1

Iron, Phenanthroline Method Table 8.5-1

Methylene Blue Active Substances (rvrnAS) Table 8.5-1

Metals Table 8.5-1

tvlercury (CVAA) Table 8.5-1

Nitrate Table 8.5-1

Nitrite Table 8.5-1
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Page/Location

Sample Containers, Preservations, and Holding Times (continued)

Nitrate-Nitrite Table 8~5-1

Odor , Table 8.5-1

Orthophosphate Table 8.5-1

pH Table 8.5-1

Phenolics Table 8.5-1

Phosphate Table 8.5-1

Phosphorous (Total) Table 8.5-1

Reactivity (Cyanide and Sulfide) Table 8.5-1

Settleable Solids Table 8.5-1

Silica, Dissolved Table 8.5-1

Specific Conductance Table 8.5-1

Sulfate Table 8.5-1

Sulfide Table 8.5-1

Sulfite Table 8.5-1

Temperature ~ Table 8.5-1

Total Dissolved Solids : Table 8.5-1

Total Kjeldahl Nitrogen (TKN) Table 8.5-1

Total Organic Carbon (TOC) Table 8.5- I

Total Organic Halides (TOX) ; Table 8.5-1

Total Solids Table 8.5-1

Total Suspended Solids Table 8.5-1

Total Volatile Solids Table 8.5-1

Turbidity Table 8.5-1

Water Content Table 8.5-1

Organic

Aromatic Volatiles Table 8.5-2

DioxinslDibenzofurans: Table 8.5-2

Halogenated Volatiles Table 8.5-2

Herbicides Table 8.5-2

Nitroaromatics Table 8.5-2

Organophosphorous Pesticides _ Table 8.5-2

PesticideslPCBs Table 8.5-2

Petroleum Hydrocarbons/Oil and Grease Table 8.5-2
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Sample Containers, PreservatioD3, and Holding Times (continued)

Polyaromatic Hydrocarbons (PAR) by GC and HPLC Table 8.5-2

Purgeable Halocarbons Table 8.5-2

Acrolein and Acrylonitrile Table 8.5-2

Semivolatiles Table 8.5-2

Volatiles Table 8.5-2

Radiological

AlphalBeta (Gross) Table 8.5-3

Americium-241 Table 8.5-3

Carbon-14 Table 8.5-3

Ca.lciwn-45 Table 8.5-3

Curium-242 Table 8.5-3

Gamma Emitters Table 8.5-3

Iron-55 Table 8.5-3

Lead-21° Table 8.5-3

Neptunium-237 Table 8.5-3

Promethium-147 Table 8.5-3

Plutonium-238, 239/240 ...................................................•...................................... Table 8.5-3

Radium-226 Table 8.5-3

Radium-228 Table 8.5-3

Strontium-89, 90 and Total Strontium Table 8.5-3

Technetium-99 Table 8.5-3

Thorium-227, 228, 230, 232 Table 8.5-3

Total Uranium Table 8.5-3

Tritium Table 8.5-3

Uranium-233/234, 235/236 Table 8.5-3

Uranium-238 Table 8.5-3

TCLP and SPLP

l\t!ercury Table 8.5-5

Metals (except mercury) Table 8.5-5

Semivolatiles Table 8.5-5

Volatiles Table 8.5-5

•.,~
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Page/Location

Samples

Containers (Sample) 55

Containers (Shipping) 57

Disposal 63

Field Collection 54

Handling 58

Holding Times (Also see Sample Contairers, Preservatives, and Holding Times) 57-58

Interlaboratory Transfers 62-63

Log-In 59

Preservatives (Also see Sample Containers, Preservatives, and Holding Times) 57

Quality Control Samples (See Quality Control Samples)

Radioactive : 55

Receipt 58-59

Storage : 59, 62

Software (Also see Computer)

Changes (Control of) 32

Documentation ~ 33

Industry Standard Software 32

Quanterra~ -Developed Software 32

Revalidation 32

Security 31

Use ~ 31

Validation 31

Verification 31

Viruses 33

Standard Operating Procedures 13, 43

Standard Reporting Limit (See Reporting Limit)
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P32efLocation

Standards
Chemical Reference Standards 64

Physical Reference Standards 64

Reference Materials 22-23, 64

Standard Verification 65

Statement of Management Position on Quality 1

Subcontractor (See Procurement)

Training

Associate 15

Files 17

Health and Safety , 17

Individual Training Records : 17-18

Laboratory Staff , 15

Orientation 15

QA ivIanager 17

Qualification, Associate 15

Quality 16

Quality Orientation 16

Records 18

Vision Statement I

Vendor : 19

Partnerships 24

Selection of. 19

Waste Disposal : 77

Water (See Internal QC Requirements)
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Glossary (continued)

acceptance limits

Data quality limits specified for analytical method performance.

accuracy

Accuracy is the degree of agreement between a measurement and the true or expected value, or
between the average of a number ofmeasurements and the true or expected value. Systematic
errors affect accuracy. For chemical properties, accuracy is expressed either as a percent rec:overy (R)
or as a percent bias (R - 100).

aliquot, aliquant

A measured portion of a sample taken for analysis.

analytical spike

A sample created by spiking target analytes into a prepared portion of a sample just prior to analysis.

(Also see matrix spike.)

anomaly

See nonconformance.

areas needing improvement

Represent isolated instances of noncompliance or issues that are judged to have a less immediate
impact on data quality. Laboratory management must correct the situation or otherwise ensure
that the condition does not recur. This term replaces the previous terrnused "Observations."

arithmetic mean

The arithmetic mean (x) is the average of a set of values. It is equal to the sum of the observed

values divided by the number of observations. Also called "average"'.

where: x = the mean

Xi =the ith data value

n =number of data values

x -
n
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assessment

The evaluation process used to measure the performance or effectiveness of a system and its

elements. Assessment is used as an all-inclusive term to denote any of the followmg: petfOImance,

systems, data and compliance audits, management systems reviews, peer reviews, inspections, or spot

assessments .

associate

Employee.

audit

A planned and documented investigative evaluation of an item or process to determine its adequacy

and effectiveness as well as compliance with established procedures, instructions, drawings, quality

management plans, and other applicable documents.

benchmarking e·
A step-by-step method of improving petformance by identifying and studying best practices and··

comparing them to industry practices.

bias

A systematic (consistent) error in test results. Bias is expressed as the difference between the

population mean and the true or reference value, or as estimated from sample statistics, the difference

between the sample average and the reference value.

blind performance evaluation sample

A sample either submitted to the laboratory or prepared in the laboratory whereby the concentrations

of parameters of concern are known by the preparer and not by the laboratory.

calibration

Establishment of a relationship between various calibration standards and the measurements of them

obtained by a measurement system, or portions thereof. The levels of the calibration standard should

bracket the range of levels at which actual measurements are to be made. Calibration is also the act of

making a scheduled comparison of instrument performance against national standards for insnuments

•
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Glossary (continued)

which measure physical parameters such as mass, time, and temperature. This type of calibration is

independent ofuse in specific analyses and projects.

calibration curve

The graphical relationship between the known values for a series of calibration standar$ and

instrument responses.

calibration factor (CF)

The ratio of the instrument response of an analyte to the amount injected. CFs are used in external

standard calibrations.

Total Area ofPeak
CF =

Mass Injected

calibration standard

A standard used to quantitate the relationship between the output of a sensor and a property to be

measured. Calibration standards should be traceable to standard reference materials (provided by

NIST, or other recognized standards agencies) or a primary standard.

Certificate of Analysis

The standard Quanterra® format for reporting analytical results.

certified reference material

A reference material accompanied by a certificate issued by an organization certifying the contents

and concentration(s) of the material. (See also standard reference material.)

chain-of-custody (Coq

A system of documentation demonstrating the physical custody and traceability of samples.
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check standard analyses

A standard (often a midpoint standard) analyzed at a frequency specified in the method or in a SOP to

verify the continuing calibration of the standard curve.

client

Any individual or organization for whom items or services are furnished or work is performed in'

response to defined requirements and expectations.

client sample

The material or collection media submitted to the laboratory for analysis. Field QC samples are

considered client samples but laboratory QC samples are not counted as client samples when counting

samples for QC batches.

coefficient of variation (relative standard deviation)

A measure of precision (relative dispersion). It is equal to the standard deviation (s) divided by the

mean (x) and multiplied by 100 to give a percentage value.

CV (RSD) = (;-) x 100

collocated samples

Independent samples collected in such a manner that they are equally representative of the variable(s)

of interest at a given point in space and time. The results will indicate sampling as well as analytical

variability.

• '..~.

comparability

Comparability is a measure of the confidence 'With which one data set can be compared to another.
To ensure comparability, all laboratory analysts are required to use uniform procedures (i.e., SOPs)
and a uniform set ofunits and calculations for analyzing and reporting environmental data.

•
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Glossary (continued)

completeness

Completeness is a measure of the percentage of measurements that are judged to be valid

measurements. At a minimum, the objective for completeness of data is 90% for each constituent

analyzed. It is usually expressed as a percentage:

% Completeness

where: V = number of measurements judged valid

n =total number of measurements

v
= -xlOO

n

•

•

composite

A sample composed of two or more increments.

control chart

A graphical representation of analytical accuracy. Displays the arithmetic mean of a data set, the

upper and lower warning limits and the upper and lower control limits.

control table

A tabular presentation of test results with respect to time or sequence of measurement, together with

limits within which the results are expected to lie when the analytical process is in a state of control.

controlled document

A document for which the distribution is known. Updates of the document are sent to the original

recipients, unless the copy distributed is an uncontrolled copy.

corrective action

A measure taken to rectify conditions adverse to quality and, where necessary, to preclude their

recurrence.
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correlation coefficient

The correlation coefficient (r) is a determination of how closely data "fits" a straight line. It is a

number between -1 and 1 that indicates the degree of linear relationship between two sets of numbe~.

A correlation coefficient of +1 (usually calculated to three decimal places or 1.000) means the data

falls exactly on a straight line with positive slope. A correlation coefficient of -1 (or -1.000) means

the data falls exactly on a straight line with negative slope.

customer

See cLient.

data quality objective (DQO)

Data quality objectives (DQOs) are qualitative and quantitative statements used to ensure the

generation of the type, quantity, and quality of environmental data that will be appropriate for the

intended application (EPA 1994). Typically, DQOs are identified during project scope and

development of sampling and analysis plans. In this QA manual, however, we refer to only the

analytical DQOs because laboratories generally do not have any authority over sample collection,

shipment, or other field-related activities that may affect the data quality of the environmental sample

before the sample is received in the laboratory. EPA has established six primary analytical DQOs for

environmental studies: precision, accuracy, representativeness, completeness, comparability, and

deteetability.

The components of analytical variability (uncertainty) can be estimated when QA and QC samples of

the right types and quantities are incorporated into measurement procedures at the analytical

laboratory. Quanterra incorporates numerousQA and QC samples to obtain data for comparison

\Vith the analytical DQOs and to ensure that the measurement system is functioning properly. The

QA and QC samples and their applications, described in Section 8.4 and are selected on the basis of

method- or client-specific requirements. Field blanks, field duplicates, and performance evaluation

(PE) samples are received from the client as unknown samples. Analytical laboratory QC samples

for inorganic, organic, and radionuclide analyses may include calibration or instrument blanks,

method blanks, background, duplicates, replicates, laboratory control samples (LCSs), calibration

standards, matrix spikes (fvISs), matrix spike duplicates (lvISDs), surrogate spikes, and yield tracers.

...........
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data validation

See validation - data.

data verification

See verification - data.

deficiency

See nonconformance or fmding.

degrees of freedom

The number of independent deviations used in calculating an estimate of the standard deviation.

double blind performance evaluation sample

A sample that contains select parameters at defined levels. The levels are unknown to the laboratory.

The laboratory is also unaware that the sample is a performance evaluation sample.

duplicate sample analyses

Different aliquots of the same sample are analyzed to evaluate the precision of an analysis.·

error

The difference between an observed or measured value and its true value.

field blank

A blank that is prepared and handled m the field and analyzed In the same manner as its

corresponding client samples.

field matrix spike

A sample created by spiking target analytes into a sample In the field at the point of sample

acquisition.



Quantcrr:1 QAMP
Glossary
Date Initiated: Maceh 20, 1995
Revision No.: 3
Date RevUed: November 2, 1998
Page 10 of 24

Glossary (continued)

finding

Noncompliant practices or policies which have significant adverse impact on data quality,

technical defensibility, or regulatory acceptance of data. Findings require immediate attention

by the laboratory management and must be resolved to comply with Quanterra®'s quality

documents and laboratory-established procedures often called deficiencies by auditors.

geometric mean

The nth root of the product of all values in a set of n values or the antilogarithm of the arithmetic mean

of the logarithms of all the values of a set of n values. The geometric mean is generally used when

the logarithms of a set of values are nearly normally (Gaussian) distributed, such as is the case of

much population data

initial calibration

Analysis of a series of analytical standards at different specified concentrations; used to define the

linearity and dynamic range of the response of an instrument to the target compounds prior to the

analysis of samples.

inspection

Examination or measurement of an item or activity to verify conformance to specific requirements.

instrument detection limit (IDL)

The smallest concentration or amount an instrument can reliably detect.

internal standard (IS)

A compound added to every starldard, QC sample, client sample, or sample extract at a known

concentration prior to analysis for the purpose of quantitation. For example, internal standards are

used as the basis for quantitation of the target compounds by GCfrvIS.

linear regression

A statistical method for fInding a straight line that best fIts a set of two or more data points, thus

providing a relationship between two or more variables.

• ......
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matrix

The component or substrate which contains the analyte(s) of interest Examples of matrices are

water, soil or sediment, and air. Matrix is not synonymous with phase (liquid or solid).

matrix effect

An interference in the measurement of analyte(s) in a sample that is caused by materials in the

sample. Matrix·effects may cause elevated reporting limits or may prevent the acquisition of

acceptable results.

matrix spike (NlS)

An aliquot of a matrix fortified (spiked) with known quantities of specific compounds and subjected

to an entire analytical procedure in order to indicate the appropriateness of the method for a particular

matrix. The percent recovery for the respective compound(s) is then calculated.

matrix spike duplicate (NlSD)

A second aliquot of the same matrix as the matrix spike (above) that is spiked in order to determine

the precision of the method.

may

Denotes permission but not a requirement.

mean

See arithmetic mean.

measurement

The process or operation of ascertaining the extent, degree, quantity, dimensions, or capability with

respect to a standard.

median

The middle value of a set of data when the data set is ranked in increasing or decreasing order.
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method

An assemblage of techniques.

method blank (l\'ffi)

An analytical control consisting of all reagents, which may include internal standards and surrogate

standards, that is carried through the entire analytical procedure. The method blank is used to define

the level of laboratory background contamination. Examples of method blanks are a volume of

deionized or distilled laboratory water for water samples, a purified solid matrix for soil/sediment

samples, or a generated zero air.

method detection limit (IVIDL)

The minimum concentration of an analyte that, in a given matrix and with a specific method, can be

identified, measured, and reported with 99% confidence that the analyte concentration is greater than

zero. The NIDL is operationally defined as:

NIDL =st (n-l,C1~099)

where:

s = the standard deviation of a number of measurements of a blind or sample matrix containing the

analyte at a concentration near the lowest standard recommended in the method and

~n-l. C1=0.99) = the student's value for a one-sided t-statistic appropriate for the number of samples used to

determine (s), at the 99% confidence level and n-1 degrees of freedom.

modified method

A standard or reference method which has been changed to ~eet project or matrix requirements.

must

Denotes a requirement is mandatory and has to be met.

• '- .
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Glossary (continued)

notable practices

Laboratory practices that increase effectiveness and quality and represent improvements with
respect to conventional laboratory operations.

nonconformance

An unplanned deviation from an established protocol or plan. The deviation may be the result of

Quanterra's~ actions, then termed a deficiency. If the deviation is the result of events beyond the

control of Quanterra(!!), it is termed an anomaly.

operational calibration

Routinely performed as part of instrument usage, such as the development of a standard calibration

curve. Operational calibration is generally performed for instrument systems.

outlier

A result excluded from the statistical calculations due to being deemed "suspicious" when applying

the "Grubbs Test" (or equivalent).

parameter

A constant or coefficient that describes some characteristic of a population (e.g., standard deviation,

mean, regression coefficients). Also, a chemical being measured, i.e., an analyte.

percent difference

When two independent measurements of the same characteristics are available, it is possible to use the

percent difference instead of the coefficient of variation to measure precision.

%D ~ X, - X'I x 100%
Xl

where: %D =percent difference

Xl = first value

X2 ,= second value
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percent recovery

A measure of accuracy determined from the comparison of a reported spike value to its true spike

concentration.

%R = observed conc. - sample conc. x 100%
true spike conc.

performance audit

See performance evaluation.

performance evaluation (PE)

A type of audit in which a known or characterized value is compared to the result obtained through

the routine analysis of the sample in the laboratory to evaluate the proficiency of an analyst or

laboratory.

periodic calibration

A calibration that is performed at prescribed intervals for equipment such as balances, thermometers,

and balance weights. In general, they are performed on equipment that are distinct, singular purpose

units, and are relatively stable in performance.

population

A generic term denoting any finite or infinite collection of individual things, objects, or events.

practical quantitation limit (PQL)

The lowest concentration a method can reliably achieve within limits of precision and accuracy and is

derived from empirical, matrix-free method performance studies.

precision

Precision is an estimate of variability, that is, it is an estimate of agreement among individual

measurements of the same physical or chemical property, under prescribed similar conditions. The

precision of a measurement system is affected by random errors. Precision is expressed either as

relative standard deviation (RSD) for replicate measurements greater than two or as relative percent

~~
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Glossary (continued)

difference (RPD) for duplicate measurements. Table 8.6-1 illustrates the formulae used to calculate

units of precision (i.e., RSD and RPD).

preventive maintenance

An organized program within Quanterra® laboratories of actions (such as equipment cleaning,

lubricating, reconditioning, adjustment and/or testing) taken to maintain proper instrument and

equipment performance and to prevent instruments and equipment from failing during use.

primary standard

A material having a known, stable property that can be accurately measured or derived from

established physical or chemical constants. It is readily reproducible and can be accepted (within

stated limits) and used to establish the same value of another substance or item.

procedure

Detailed instructions to permit replication of a method. (See standard operating procedure.)

proficiency testing

A series of planned tests which will determine the ability of field technicians or laboratory analysts to

perform routine analyses. The results from this testing may be used for comparison against

established criteria or for relative comparisons among the data from a grOllp of technicians or

analysts.

project-specific reporting limit (PSRL)

See reporting limit.

protocol

Methodology specified in regulatory, authoritative, or contractual situations.

QC batch

The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix) and

are processed using the same procedures, reagents, and standards within the same time period.
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QC check sample

A reference matrix containing known concentrations of parameters of interest. If prepared in the

laboratory, it is made using stock standard solutions independent of those used for calibration. If the

results of these parameters do not meet acceptance criteria, corrective actions are taken.

qualification (personnel)

The characteristics of abilities gained through education, training, or experience, as measured against

established requirements, such as standards or tests, that qualify an individual to perform a required

function.

quality

The sum of features and properties/characteristics of a process, item, or service that bears on its ability

to meet the stated needs of the user. Quanterra® has defined quality as meeting the needs of our

clients, both internal and external.

quality assurance (QA)

An integrated system of management activities involving planning, implementation, assessment,

reporting, and quality improvement to ensure that a process, item, or service is of the type and quality

needed and expected by the customer.

Quality Assurance Directive

QA directives are memos issued by the QA Director (or the QA Managers for their facility) to clarify

policies, Procedures, and the QA1\1ll?; or to give direction for an immediate action to ensure or

maintain quality.

Quality Assurance Management Plan (QAL'VIP)

The Quality Assurance Management Plan for Environmental Analyses (QAMP) is a formal

document that. describes quality systems in terms of organizational structure, functional

responsibilities of management, and staff, and lines of authority. The QAivlP documents the Qrvrs

and describes both the organizational and project-specific principles, goals, controls, and tools of the

QMS. The QAivll? provides the criteria and specifications for the generation of environmental

analytical data.
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Glossary (continued)

Quality Assurance Project or Program Plan (QAPP)

A formal document describing in comprehensive detail the necessary QA, QC, and other technical

activities that must be implemented to ensure the results of the work performed will satisfy the stated

performance criteria.

quality control (Qq

The overall system of technical activities that measures the attributes and performance of a process,

item, or service against defined standards to verify that it meets the stated requirements established by

the client or by Quanterra®.

quality improvement

The process of improving the quality of operations. This process encourages worker

recommendations for improvement of work processes and requires timely management evaluation

and feedback or implementation.

quality management

That aspect of the overall management system of the organization that determines and implements the

quality policy. Quality management includes strategic planning, allocation of resources, and other

systematic activities (e.g., planning, implementation, and assessment) pertaining to the quality

management system.

quality management system (QJ.\iIS)

A structured and documented management system describing the policies, objectives, principles,

organizational authority, responsibilities, and implementation plan of an organization for ensuring

quality in its work processes, products, and services. The quality system provides the framework for

planning, implementing, and assessing work performed by the organization and for carrying out

required QA and QC.

random error

Variations of repeated measurements that are random in nature and individually not predictable.
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range

The difference between the largest and smallest numbers in a set ofnumbers.

raw data

All documentation associated with the original recording of analytical results pertinent to a specific

sample or set of samples. This may include laboratory worksheets, calculation forms, instrument

generated output, analyst notes, etc., from sample receipt through final reporting.

reagent water

Water in which an interferant is not observed at or above the minimum quantitation limit of the

parameters of interest. The reagent waters purity and acceptability is verified by analysis with each

set of samples.

recovery

See percent recovery.

reference method

A method of known and demonstrated accuracy.

regression coefficients

The quantities describing the slope and intercept of a regression line.

relative error

An error expressed as a percentage of the true value or accepted reference value.

relative percent different (RPD)

Statistic for evaluating the precision of a replicate set. For replicate results:

.':.
........

RPD = x 100
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where: Xl = first observed concentration

X2 = second observed concentration

relative response factor (RRF)

A measure of the relative mass spectral response of a compound compared to its internal standard.

RRFs are determined by analysis of standards and are used in the calculation of concentrations of

analytes in samples. Because a RRF is the comparison of two responses, it is a unitless number.

RRFs are determined by the following equation:

RRF = A.r x CIS

AIS C.r

where: A = area of the characteristic ion measured

C = concentration

IS = internal standard

x = analyte of interest

relative standard deviation (RSD)

See coefficient of variation.

reporting limit (RL)

One of two types of reporting limit conventions within Quanterra®. The Reporting Limit (RL) is a

uniform, Quanterra® -wide reporting limit based on an evaluation of the PQLs at Quanterra ®

laboratories and the expected method performance in routine water and soil matrices. Project

Specific Reporting Limits (pSRLs) are reporting limits that are defined by project requirements.

representative sample

A sample taken to represent a lot or population as accurately and precisely as possible.
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represenmtiveness

Representativeness is the degree to which data accurately and precisely represent a characteristic of a

population, a variation in a physical or chemical property at a sampling point, or an environmental

condition. Data representativeness is primarily a function of sampling strategy; therefore, the

sampling scheme must be designed to maximize representativeness. Representativeness also relates

to ensuring that, through sample homogeneity, the sample analysis result (concentration) is

representative of the constituent concentration in the sample matrix. At each Quanterra laboratory,

every effort must be made to analyze an aliquot that is representative of the original sample, and to

ensure the homogeneity of the sample before subsarnpling.

reproducibility

The precision, usually expressed as a standard deviation, measuring the variability among results of

measurements of the same sample at different laboratories.

response factor (RF)

A factor derived from the calibration of a compound that is used in the quantitation calculation of

sample analytes. A response factor may be derived from an external standard calibration (then called

a Calibration Factor) or from an internal standard calibration (then called a Relative Response

Factor).

secondary smndard

A material having a property that is calibrated against a primary standard.

self assessment

Assessments of work conducted by individuals, groups, or organizations directly responsible for

overseeing or performing the work.

shall

Denotes a requirement that is mandatory and has to be met.

should

Denotes a guideline or recommendation.
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standard addition

The procedure of adding known increments of the analyte of interest to a sample to cause increases in

detection response to subsequently establish, by extrapolation of the plotted responses, the level of the

analyte of interest present in the original sample.

standard deviation

A measure of the dispersion about the mean of the elements in a population. The square root of the

variance of a set ofvalues:

s =
n-l

where: s = standard deviation

L = sum of

X = observed values

n = number of observations

standardization

The establishment of the value of a potential standard with respect to an established or known

standard.

standard method

A method of known and demonstrated precision issued by an organization generally recognized as

competent to -do so.

standard operating procedure (SOP)

A written document that details an operation, analysis, or action, with prescribed techniques and

steps, that is officially approved as the method for performing certain routine or repetitive tasks.
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standard reference material (SRl"I)

A material produced in quantity, of which certain properties have been certified by the National

Institute of Standards and Technology (NIST), formerly NBS, or other agencies to the extent possible

to satisfy its intended use.

standard verification

Standard is checked by Quanterra® or the vendor versus a known specification. See Section 8.5.4.3.

statistic
A constant or coefficient that describes some characteristic of a sample. Statistics are used to estimate

parameters of populations.

stock solution

A concentrated solution of analyte(s) or reagent(s) prepared and verified by prescribed procedure(s),

and used for preparing working standards or standard solutions. • .

subsample

A portion taken from a sample. A laboratory sample may be a subsample of a gross sample;

similarly, a test portion may be a subsample of a laboratory sample.

supplier

See vendor.

surrogate (surrogate standard)

Compounds, when required by a method, that are used added to every blank, sample, LCS, matrix

spike, matrix spike duplicate, and standard. They are used to evaluate analytical efficiency by

measuring recovery. Surrogates include brominated, fluorinated, or isotopically-labeled compounds

that are not expected to be detected in environmental media.

systematic error

The condition of a consistent deviation of the results of a measurement process from the reference or

known level.

e·
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systems audit or evaluation

A systematic on-site qualitative review of facilities, procedures, equipment, training, record keeping,

data verification, and reporting aspects of a quality assurance system to arrive at a measure of the

capability of the system. Within Quanterraa!), system audits or evaluations are performed on a

periodic basis under the direction of the Quanterraa!) Corporate Director of Quality Assurance.

technique

Physical or chemical principle for characterizing materials of chemical systems.

traceability of data

The entire documented chain of acquired data from the original acquisition effort through to the final

tabulation, synthesis, reduction., and storage activities. The documentation will allow complete

reconstruction of the data.

traceability of samples

During all environmental monitoring field efforts, acquired samples will be assigned specific and

unique identification numbers. These sample numbers shall be accompanied by documentation

(chain-of-custody form) which clearly identifies all parameters associated with sample acquisition.

All additional sample numbering systems applied to the sample must be clearly cross-referenced to

the field sample number to provide for traceability of samples from acquisition to reporting of sample

results.

traceability of standards

The ability of an analytical standard material used for calibration purposes to be traced to its source.

The standards used by Quanterra~ must be traceable via written documentation to sources which

produce or sell verified or certified standards, i.e., National Institute for Standards and Technology, or

vendors preparing standards from those sources which they have certified.

validation - computer software

The process of establishing documented evidence which provides a high degree of assurance that a

specific process will consistently produce a product meeting predetermined specifications and quality
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attributes. This process demonstrates and documents that the software performs correctly and meets

all specified requirements.

validation - data
The process of a second party performing a systematic review of the raw and [mal data produced by a

laboratory using predetermined criteria to ascertain the validity of the data with respect to the criteria

(e.g., HAZWRAP data validation).

vendor

Any individual or organization furnishing items or services or performing work according to a

procurement document. This is an all-inclusive term used in place of any of the following: supplier,

seller, contractor, subcontractor, or consultant.

verification - computer software

The process of checking the accuracy of manually entered or automatically (electronically) calculated

information.

verification - data

The process of reviewing data to ensure that data reduction has been correctly performed and that

analytical results to be reported correspond to the data acquired and processed.

.~~y
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Years of
Associate Name Title Degree Experience

Gerhard F. Konig President and CEO l\tIDA 33
Enos Tracey Chief Financial Officer BS, Accounting 14

l\tIDA, Accountancy
Elizabeth Counts Human Resources Manager MS, Human 9

Resources
Mark Matthews Chief Operating Officer BA, Accounting 19
Chris M. Lee Vice President Operations BusinesslBiology 14

Services
Donnie Heinrich Senior Vice President of Sales BS, Chemistry 23
Brad S. Figley Senior Vice President Legal and JD in Law 17

Strategy
Bill Henning Director of Information BA, Sociology 15

Technology
.

l\tffiA, Quantitative
Studies

Jack Hall Corporate Director of Quality BS, Chemistry 34
Assurance

Don Dilie! Corporate Director of BA, Chemistry 24
Environmental Health and Safety

Richard Burrows TechnologylPrincipal Scientist BS, Chemistry 13
Ph.D., Analytical

Chemistry
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Alaska
Quanterra$
5761 Silverado Way
Suite N
Anchorage, Alaska 99518
Voice: (907) 563-4800
Fax: (907) 563-4815

California
Quanterra®
18501 East Gale Avenue
Suite 130
City of Industry, California 91748
Voice: (818) 965-1006
Fax: (818) 965-1003

Quanterra$
1721 South Grand Avenue
Santa Ana, California 92705
Voice: (714) 258-8610
Fax: (714)258-0921

Quanterra®
880 Riverside Parkway
West Sacramento, California 95605
Voice: (916) 373-5600
Fax: (916) 372-1059

Colorado
Quanterra®
4955 Yarrow Street
Arvada, Colorado 80002
Voice: (303) 421-6611
Fax: (303)431-7171

Florida
Quanterra(!l)

5910 HBreckenridge Parkway
Tampa, Florida 33610
Voice: (813) 621-0784
Fax: (813) 623-6021

IHissouri
Quanterra®
13715 Rider Trail North
Earth City, Missouri 63045
Voice: (314) 298-8566
Fax: (314) 298-8757

Ohio
Quanterra®
4101 Shuffel Drive, N.W.
North Canton, Ohio 44720
Voice: (330) 497-9396
Fax: (330) 497-0772

Pennsylvania
Quanterra®
450 William Pitt Way, Building 6
Pittsburgh, Pennsylvania 15238
Voice: (412) 826-5477
Fax: (412) 826-5571

Philadelphia Service Center
30 I Chelsea Park Way
Boothwyn, PA 19061
Voice: (610)485-7312
Fax: (610)485-7314



LABOR\.TORIES (Continued)

Tennessee
Quanterra~

5815 Middlebrook Pike
Knoxville, Tennessee 37921
Voice: (423) 588-6401
Fax: (423) 584-4315

Texas
Quanterra~

5307 Industrial Oaks Boulevard
Suite 160
Austin, Texas 78735
Voice: (512) 892-6684
Fax: (512) 892-6652

Washington
Quanterra®
2800 George Washington Way
Richland, Washington 99352
Voice: (509) 375-3131
Fax: (509) 375-5590

At'l"ALYTICAL CONSULTING
SERVICES

Tennessee
Quanterra®
5815 wliddlebrook Pike
Knoxville, Tennessee 37921
Voice: (423) 588-6401
Fax: (423) 212-3085

Quantcn-a QAMP
AppendixB
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CORPORATE HEADQUARTERS

Quanterra~

OneDTC
5251 DTC Parkway
Suite 415
Englewood, Colorado 80III
Voice: (303) 796-2222
Fax: (303) 796-2002

•
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List of Laboratory Locations

This appendix contains faciiity-specific, quality-related information and r~quirementsfor Quanterra@

laboratories. These laboratories are located in thefollowing cities:

.- Anchorage, Alaska

• Austin, Texas

• City ofIndustry, California

• Denver, Colorado

• Knoxville, Tennessee

• North Canton, Ohio

• Pittsburgh, Pennsylvania

• Richland, Washington

• Sacramento, California.

• • Santa .Ana, California

• St. Louis, Missouri

• Tampa, Florida

Each laboratory section in this appendix contains information specific to that laboratory only and

contains thefollowing basic outline:

Section Contents

0
.. Table of Contents

I I Organizational Chart

2 Instnunent List

3 St.::mdard Operati.J..1g Procedures List

4 Analytical Methods

5 I ~lDLs, RLs, and CRDLs

6 Performance Evaluation Studies

7 Additional Operation-Specific Information
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TABLE 1-1
SACR.~"IENTO L.-\.BOR.-\TORY

Key Personnel List

•

ASSOCL-\TE JOB TITLE DEGREE DATE OF
IDRE ,

Roger Freize. IT Western Regional Manager M.B.A. 5-06-85
IB.S.. Petroleum Engineering I

Eric Redman Laboracory Manager, Technical M.S., Chemical Physics 8-10-88 I
Direcmr !

B.S., Chemistry and Physics !

Dave Herben Syste~ns Manager I B.S. Biochemisrry I 5-22-89
i
I
I

Pameb. Schenuner I Qualiry Assurance ~lanager B.S., Chemistry I 2-08-99 i- I

I Wayne Halozan I Area Leader. VOA Instruments B.A. ChemisCI;': 5-17-99 !
:

Elizabeth R. I Organics Systems Specialist B.S., Chemimy 9-08-87 i
IStafford !

John Barnert I Area Leader, Metals B.A., Environmental Biology 6-01-80 i

PatrickG. Rainey Technical Director, Air Taxies B.S., Environmental Toxicology 10-20-88 I
NELAC Deputy Technical I
Direccor !

Karla S. Buechler Operations Manager/Deputy B.S .. Biochemisrry

I
9-29-86 i

I Technical Direccor !

Clark Pickell I Area Leader. Advanced B.S .. Physics

I
10-07-91 i

I
Technology Instruments i

I

Terry A . Wilson Area Leader. Project B.A.. Biology 7-11-89 I
I

Management I
I

Kathy Gill Area Leader. Project B.A. , Biology 10-88 I
~hnagemem I

I
I

Elizabeth (Beth) Area Leader. Project B.A.. Chemistry 8-88 I
I

Kelly ~lanagemem I
I

Emily R. Uebelhoer :\ssisw.nt Operations Lexington Chrisrian .-\cademy 1-05-99 :
~lanager/Depury Technical
Direccor . :

!

Ray Lucero
I

Area Leader. Suppon Services 10-l3-86 I

Josie Jones Area Leader, General B.S., Chemistry 11-25-85
IChemistry

•

•
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TABLE 2-1

SACRAtWENTO LABORATORY
Instrument List

Quanrerra QAMP Facility Appendi.~

Sacramento Laboralory
Dali: Initialed: March 20. 1995
Revision No.: 5
Dale Revised: October 31.1999
Page 3 of 6

•

•

Instrument Type Manufacturer Model-Serial # Purchase Date Autosampler

GC/MS Finnigan INCaS 50-IN276 1989 Yes

Finnigan INCaS 50-IN354 1988 Yes

Finnigan INCaS 50 1988 Yes

Finnigan IN~aS 50 1988 Yes

Hewlett-Packard HP 5970-2905A 11727 1989 Yes

Hewlett-Packard HP 5970-2905A 11646 1989 Yes

Hewlett-Packard HP 5970-2905A 11792 1989 Yes

Hewlett-Packard HP 5970-3004A12561 1991 Yes

Hewlett-Packard HP 5970-2905A12019 Unknown Yes

Hewlett-Packard HP 6890-DEOO020255 1998 Yes

Hewlett-Packard HP 6890-USOO021334 1998 Yes

Hewlett-Packard HP 6890-USOO021417 1998 Yes

Hewlett-Packard HP 5973-US80221311 Lease Yes

Hewlett-Packard HP 6890-US8022131I 1999 Yes

HRGC/LRMS Hewlett-Packard HP 6890 US82321717 6/18/99 Yes

Hewlett-Packard HP 6890 US8232 1724 6/24/99 Yes

Finnigan 4500 1984 Yes

Finnigan 4500 1986 Yes

Finnigan 4500 1986 Yes

Fisons VG701250S-7054 1988 Yes

HRGC/HRMS Fisons VG70/VSE-6032 1989 Yes

Fisons VG701VSE-7088 1990 Yes

Fisons Ultima Auwspec-M42I 1992 Yes

Fisons Ultima Autospec U-S 176U 1998 Yes

GPC ABC GPC Systems 10028 ----- Yes

Data System Finnigan Nova 4 1981 No



Quamerra QAMP Facili[j' Appt:ndix
Sacramento LaboralOry
Dale Initialed: March 10. 1995
Revision No.: 5
Dale Revised: OClOber 31.1999
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Instrument Type Manufacturer Model-Serial # Purchase Date Autosampler

Finnigan Nova 4 1981 No

Fisons VAX 3600 1992 No

LC/MS Finnigan TSQ 700-13967 1987 Yes

Finnigan TSQ 700-TS363 1989 Yes

GC-ECDITSD Varian V 3400-5458 1988 Yes

GC-FID/FID Hewlett-Packard 6890-USOOOO0311 1997 Yes

Hewlett-Packard 6890-USOOO06455 1997 Yes

GC-ECD/ECD Hewlett-Packard 6890- USOOOO 1087 1997 Yes

Hewlett-Packard 6890-USOOO06442 1997 Yes

Hewlett-Packard 6890-USOOO06441 1997 Yes

Hewlett-Packard 6890-USOOO06438 1997 Yes

Varian V 3400-4152 1987 No

•Varian V 3400-4139 1987 Yes

Varian V 3400-10220 1990 Yes

Varian V 3400-10221 1990 Yes

GC/FID Varian V 3400-1170' 1985 No

GC-ELCD/ELCD Hewlett-Packard 6890- USOOO06458 1997 Yes

Hewlett-Packard 6890-USOOO06465 1997 Yes

GC-PID/PID/FID Hewlett-Packard 6890-USOOOO6463 1997 Yes

Hewlett-Packard 6890-USOOOO6440 1997 Yes

Hewlett-Packard 6890-USOOO06439 1997 Yes

GC-FPDITSD Varian 3300-2095 1985 Yes

Varian 3740-8104 1622 1984 I Yes

HPLC Varian V 5020-7243 ---- No

Varian V 5500-0640 1984 Yes

Varian V 5560-1315 1986 Yes

Varian V 5500-1618 1988 Yes

Hewlett-Packard 1050/1046A 1999 Yes



• TABLE 2-1
SACRAl\'fENTO LABORATORY

Instrument List
(Continued)
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•

Purchase

Instrument Type Manufacturer Model-Serial # Date Autosampler

ICP Thermo Jarrell Ash 9000-57483 1986 Yes

Thermo Jarrell Ash 6le-44l90 1990 Yes

ICP/Trace Thermo Jarrell Ash 6lE/275490 1994 Yes

ICP/MS Perkin-Elmer ELAN 6000-051950460 1994 Yes

Perkin-Elmer ELAN 6000-4719801 1998 Yes

Perkin-Elmer ZEEMAN 5100Z-66l3 1989 Yes

GFAA Perkin-Elmer ZEEMAN 5100Z-6751 1988 Yes

Perkin-Elmer ZEEMAN 5100Z-6419 1990 Yes

Cold-Vapor Leeman PS200-0270 1989? Yes
Analyzers

Leeman PS200 II-HG-8008 1998 Yes

Wet Chern Lachat Quick Chern 1986 Yes

Lachat Model AE 1990 Yes

Mitsubishi TOX-1OSigma # 1 1991 No

Mi[subishi TOX-lOSigma #2 1993 No

Dohrmann DC 190 - TOC #2 1992 Yes

01 Corp 700-TOC #1 1987 Yes

Radiometer TT85-Au[Q[itrator 1991 Yes

Dionex 20101-IC System 1 1986 Yes

Dionex DXI00-[~DX 1993 Yes

Dionex IC Cr+6 1993 Yes

MiltorrRoy 21D - Spec. 1991 No

Milwn Roy 2ID - Spec. 1992 No
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TABLE 3-1
SACRA1VIENT.O LABORATORY

Standard Operating Procedures List

SOP No. Rev. # Title Date
CORP-GC-OOOI 5 Gas Chromatographic Analysis Based on Method 4/8/99

8000B,802lA,8082 & 8l5lA, SW-846
CORP-GC-OOOlSAC 4.1 Gas Chromatographic Analysis Based on Method 8000B, 10/25/98

802lB,808lA. 8082 & 8l51A,SW-846

CORP-IP-OOO 1 0 Acid Digestion of Waters & Soils, CLP SOW ILM03.0 5/28/98

CORP-IP-0002 1 Acid Digestion of Soils, SW846 Method 3050B 2/2/98

CORP-IP-0002SAC 1.1 Acid Digestion of Soils, SW846 Method 3050B 10/15/98

CORP-IP-0003 0 Acid Digestion of Aqueous Samples by SW846 and MCAWW 12/9/95
200 Series Methods

CORP-IP-0003SAC 0.1 Acid Digestion of Aqueous Samples by SW846 and MCAWW 10/15/98
200 Series Methods

CORP-IP-0004 0 Toxicity Characteristic Leaching Procedure & synthetic 9/14/96
Precipitation Leaching Procedure

CORP-IP-0004CF 0 Toxicity Characteristic Leaching Procedure &Synthetic 4/8/99
Precipitation Leaching Procedure

CORP-IT-000 I 0 Software and Hardware Change Management 7/21/97

CORP-IT-0002 0 Information Technology Service Request 10/3/97

CORP-IT-0005 0 LIMS 7/22/97

CORP-IT-0007 0 Software Testing. Validation, and Verification 6/13/97

CORP-MS-OOO 1 2 GC/MS Analysis Based on Methods 8270C & 625 2/2/98

CORP-MS-OOO 1SAC 2.1 GC/MS Analysis Based on Methods 8270C & 625 9/9/98

CORP-:\1S-0002 2 Determination of Volatile Organics by GC/MS Based on Method 2/2/98
8260B, 624, and 524.2

CORP-MS-0002CF 2 Determination of Volatile Organics by GC/MS based on Method 5/1/98
8260B, 624 and 524.2

CORP-MS-0002SAC 2.1 Determination of Volatile Organics by GC/MS Based on Method 3/3/97
8260B, 624. 524.2

CORP-MT-OOOI 2 ICP-Atomic Emission Spectroscopy, Spectrometric Method for 2/2/98
Trace Element Analyses, SW846 Method 60 JOB & EPA method
200.7

CORP-MT-0001 SAC 2.1 ICP-Atomic Emission Spectroscopy. Spectrometric Method for 9/8/98
Trace Element Analyses, SW-846 Method 60 JOB & EPA
method 200.7

CORP-MT-0002 I • ICP-Atomic Emission Spectroscopy, Method 200.7 CLP-M, 10/6/95
SOW ILM03.0

CORP-MT-0002SAC 1.1 ICP-Atomic Emission Spectroscopy, Method 200.7 CLP-M, 1/12/96

SOW ILM03.0

CORP-MT-0003 1 GFAA Spectroscopy. SW-846 Method 7000A & MCAWW 200 10/6/95

Series Methods
CORP-:VIT-0003SAC 1.2 Graphite Furnace Atomic Absorption Spectroscopy, SW-846 10/15/98

Method 7000A & MCAWW 200 Series Methods
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TABLE 3-1
SACRAt\'1ENTO LABORATORY

Standard Operating Procedures List

•
SOP No. Rev. # Title Date

CORP-MT-0004 1 GFAA Spectroscopy Method, 2XX.X ClP-M, SOW IlM03.0 10/6/95

CORP-MT-OOO4SAC I.1 GFAA Spectroscopy Method, 2XX.X ClP-M, SOW IlM03.0 1/8/99

CORP-MT-0005 1 Preparation & Analysis of Mercury in Aqueous Samples by 3/6/96
Cold Vapor Atomic Absorption, SW846 7470A & MCAWW
245.1

CORP-MT-0005CF #1 I Preparation & Analysis of Mercury in Aqueous Samples by 8/1/96
Cold Vapor Atomic Absorption, SW846 7470A & MCAWW
245.1

CORP-MT-0005CF 2 I Preparation & Analysis of Mercury in Aqueous Samples by 8/1/96
Cold Vapor Atomic Absorption, SW846 7470A & MCAWW
245.1

CORP-MT-0005CF 3 1 Preparation & Analysis of Mercury in Aqueous Samples by 8/1/96
Cold Vapor Atomic AbsorPtion, SW846 7470A & MCAWW
245.1

CORP-MT-0005CF 4 1 Preparation & Analysis of Mercury in Aqueous Samples by 8/1/96
Cold Vapor Atomic Absorption, SW846 7470A & MCAWW •245.1

CORP-MT-0005CFl 1 Preparation & Analysis of Mercury in Aqueous Samples by 8/1/96
Cold Vapor Atomic Absorption, SW846 7470A & MCAWW
245.1

CORP-MT-0006 0 Preparation & Analysis of Mercury in Aqueous Samples by 3/5/96
Cold Vapor Atomic Absorption, Method 245.1 ClP-M, SOW
IlM03.0

CORP-MT-0007 1 Preparation & Analysis of Mercury in Solid Samples by Cold 3/5/96
Vapor Atomic Absorption Spectroscopy, SW846 7471A &
MCAWW 245.5

CORP-MT-OOO7CF 1 Preparation & Analysis of Mercury in Solid Samples by Cold 8/1/96
Vapor Atomic Absorption Spectroscopy, SW846 7471A &
MCAWW 245.5 .

CORP-MT-0008 0 Preparation & Analysis of Mercury in Solid Samples by Cold 3/5/96
Vapor Atomic Absorption Spectroscopy, Method 245.5 ClP-M,
SOW IlM03.0

CORP-MT-0008CF I 0 Preparation & Analysis of :vlercury in Solid Samples by Cold 8/1196
Vapor Atomic Absorption Spectroscopy, Method 245.5 ClP-M,
SOW IlM03.0

CORP-MT-OOO8CF2 o . Preparation & Analysis of Mercury in Solid Samples by Cold 8/1/96
Vapor Atomic Absorption Spectroscopy, Method 245.5 ClP-M,
SOW ILM03.0

CORP-MT-OOO8CF3 0 Preparation & Analysis of Mercury in Solid Samples by Cold 8/1196
Vapor Atomic Absorption Spectroscopy. Method 245.5 ClP-M,
SOW IlM03.0
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TABLE 3-1
SACR~vffiNTOLABORATORY

Standard Operating Procedures List

SOP No. Rev. # Title Date
CORP-OP-OOOI 3 Extraction & Cleanup of .organic Compounds from Waters & 2/3/98

Soils, Based on SW-846 3500 Series, 3600 Series, 8151A & 600
Series Methods

CORP-OP-OOOICF 3 Extraction & Cleanup of Organic compounds form Waters & 4/9/99
Soils, Based on SW-846 3500 Series, 3600 Series, 8151A & 600
Series

CORP-OP-OOOISAC 3.1 Extraction & Cleanup of Organic Compounds from Waters & 9125/98
Soils, Based on SW-846 3500 series, 3600 Series, 8151A, and
600 Series methods

CORP-QA-OOOI 3 Quality Testing of Solvents, Acids, & Reagents (Quality-Related 2/8/99
Items (QRl) Program)

CORP-QA-0002 0 QuantIMS Reference Data Creation and Maintenance 1/27/95

CORP-QA-0004 2 INDEPENDENT QA DATA REVIEW 10/12/98

CORP-QA-00I0 1 NONCONFORMANCE AND CORRECTIVE ACTION 8/13/97

CORP-QA-0012 1 Selection and Evaluation of Subcontractor LaboralOries 2/5/98

CORP-QA-0013 I EMPLOYEE ORIENTATION AND TRAINING 2/8/99

CORP-QA-0014 0 LABORATORY INTERNAL SYSTEMS EVALUATION 6/30/97

CORP-WC-OOOI 0 Total Organic Halides in Waters by SW-846 Method 9020B 4128/96

CORP-WC-0002 1 Determination of Solids in Waters and Wastes 6/28/96

CORP-WC-0002SAC 1.1 determination of all Types of Residue in Waters, Wastes, and 10/9/98
Solid Samples

CORP-WC-0003 0 HEM/SGT-HEM by Method 1664 (Formerly Oil & 3/5/96
Grease/TPH)

ITAS-IT-MT-0005 0 Metals Analysis By GFAA Spectrophotometer by SW846 7000 9/18/93
Series & EPA 200 Series Methods

LM-CAL-3066 I Method 1613 Rev.A- Tetra-through Octa- Chlorinated Dioxins 5/10/94
& Furans bv Isotope Dilution HRGC/HRMS

SAC--ID-0005CF I 0 Method 8290-Polychlorinated Dioxins & Furans by 8/24/99
HRGC/HRMS

SAC-GC-0006 0 Determination of White Phosphorous in Soil by Gas 2/24/97
Chromatogaphy with flame-Photometric Detector (GC/FPD)

SAC-GC-0007 1 Gas Chromatographic Analysis Based on ~Iethod 10/15/98
8000B,8051 B,SW-846 UpdateIII & CALIF. LUFT Manual.
10/89

SAC-GC-0009 0
.

Gas Chromatographic Analysis Based on Method 8000B,8l51A, 9/2/98
Modified, 8141. & 8310, SW-846

SAC-GC-OOIO 0 Gas Chromatographic Analysis of Prepared Extracts for Total 3/17/98
Chromatographable Organics (TCO), Semivolatile & Volatile
Fractions

SAC-ID-0005 4 Method 8290-Polychlorinated Dioxins & Furans by 9/25/98
HRGC/HRMS
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TABLE 3-1
SACRANIENTO LABORATORY

Standard Operating Procedures List

.'
SOP No. Rev. # Title Date

SAC-ID-0005CFl 0 Method 8290-Polychlorinated Dioxins & Furans by 6/15/99
HRGC/HRMS

SAC-ID-0005CF2 a Method 8290-Polychlorinated Dioxins & Furans by 8/24/99
HRGC/HRMS

SAC-ID-0008 3 Analysis of Polychlorinated Dioxins/Furans by Low Resolution 2/14/97
GC/MS

SAC-ID-OOlI 1 Extraction & Analysis of Polychlorinated Dibenzo-P-Dioxins & 10/15/98
Dibenzofurans by DFLMOl.O, Including Revision DFLMOl.I
(9/91) & Method 8280A

SAC-ID-0012 1 Responsibilities of a Spike Wimess- High Resolution Dioxins 10/15/98

SAC-ID-0013 a PCB Analysis by HRGClHRMS 6/30/99

SAC-IP-0003 I Waste Extraction Test for CCR STLC (Citrate Buffer/Deionized . 7/9/99
Water)

SAC-IP-0006 a Method for the Determination of Particulate Matter in the 9/13/96
Atmosphere as TSP or PM 10 (high volume method)

4117.SAC-IP-0006CS I Determination of Particulate Matter in the Atmosphere as Total
Suspended Particulates or PM 10 (High-volume Method)

SAC-IP-0007 a Metals Preparation of emissions Test Method 29 7/29/96

SAC-IP-0008 1 Metals Matrix Matching for Analysis of Dissolved Metals 9/25/98

SAC-IT-0001 I VAX and SEED LIMS BACKUP 9/3/98

SAC-LC-OOOI 6 The Extraction & Analysis of Nitroaromatics, nitramines, & 10/15/98
Specialty Explosives in H20 & Soil by HPLC with an UV
Detector & LC with a Thermospray Interfaced to a MS

SAC-MS-0004 I Preventative Maintenance for VG-70 GC/MS Systems 10/15/98

SAC-MT-OOOl I Analysis of Metals by Inductively Coupled Plasma/Mass 9/25/98
Spectrometry

SAC-MT-0002 I Analysis of Bromide by ICP/MS (GLP Protocol). 1/8/99

SAC-OP-OOO6 I Preparation & Extraction of Semi-Volatiles on PUF/XAD-2 3/1/1196
Resin Samples for GC/MS analvsis

SAC-OP-OO06CS a Preparation & Extraction of Semi-volatile Organic Constituents 4/4/96
on PolyUrethane Foam/XAD-2 Resin Samples for GClrvlS

SAC-OP-0007 a Method TO-4(modified); Extraction of Organochlorine 2/19/97
Pesticides for GC/ECD Analysis

SAC-OP-0007 CF a Method TO-4(modified); Extraction of Organochloride 6/1/98.
Pesticides for GC/ECD ananlvsis

•
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TABLE 3-1
SACRA.t\1ENTO LABORATORY

Standard Operating Procedures List

SOP No. Rev. # Title Date
SAC-OP-OOlO 0 Extraction of Pentachlorophenol & 2,3,4,6-Tetrachlorophenol in 6/2/98

Water & Soil by method SW-8151A
SAC-OP-OOII 0 Cleaning of Glassware (Organics) 3/5/98

SAC-OP-0012 I Daily setup Procedu~e &Maintenance of the ABC 1002B GPC 9/25/98
Sampler Processing Unit

SAC-OP-0013 I DeIermination of Percent Moisture 9/25/98

SAC-OP-4177 I Despatch VRE2-35-1 E Oven Operation 9/4/98

SAC-QA-OOOI 5 BUILDING SECURITY 9/4/98

SAC-QA-0002 I Procedure for the set-up. maintenace and analysis of holding 9/8/98
blanks for volatile refrigerators

SAC~QA-0003 6 Sample Receipt and Procedures 9/25/98

SAC-QA-0004 2 Maintenance & Calibration check of Fixed & Adjustable 9/4/98
Volume Autopipettors

SAC-QA-0005 2 Temperature Monitoring & Corrective Actions For 4110/98
Refrigerators & Freezers

SAC-QA-0006 I Method Detection Limits (l'vIDL) & Instrument Detection Limits 9/4/98
(IDL) .

SAC-QA-0007 5.1 Bottles and Cooler Preparation ... 10115/98

SAC-QA-0009 1.1 Document Archiving 9/25/98

SAC-QA-0014 0 Monitoring of Reagent-Grade Laboratory Water 12/18/97

SAC-QA-OO 15 0 Standards and QC Solutions Preparation - Metals 10115/98

SAC-QA-0016 1 Equipment Monitoring & Thermometer Calibration 7/22/98

SAC-QA-OO 17 0 Standards & ReJ.gent Preparation & Qualiry Control Check 10/9/98
Procedures

SAC-QA-0041 2 Calibration & Calibration Check of Balances 9/4/98

SAC-WC-0009 0 Determination of Anions by Ion Chromatography (EPA Method 10/9/98
300.0-Part A. SW-846/Method 9056)

SAC-WC-OOII 0 Determination of Hexavalent Chromium emissions from 9/27/96
Stationary Sources by Ion Chromatography (method Title 40
CFR, Pan 266, Appendix IX, Section 3.2 Modified), and
Method CARB 425

SAC-WC-0012 0 Determination of Hydrogen Halides & Halogen Emissions from 9/27/96
Stationary Sources by Ion Chromatography (Method 26, 26A. and method 9057)

SAC-WC-0014 0 Sulfide by EPA 376.1- Modified 7/9/99

SAC-WC-OO 15 0 Determination of Cyanides (All Types) Using Manual 10/9/98
Distillation. Followed by Automated Colorimetry

SAC-WC-0016 0 Total Organic Carbon in Water by Oxidation Method-Method 4/8/99
9060 Modified, EPA 415.1. SM 5310C
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SOP No. Rev. # Title Date

SAC-WC-0020 0 Determination of Hexavalent Chromium by Manual 10/9/98
Colorimetric Method

SAC-WC-0027 I Turbidity (Nephelometric Method) 7/9/99

SAC-WC-0028 I Determination of Alkalinity. Conductivity and pH 7/9/99

SAC-WC-0032 I Hardness. Total (MG/L as CaC03- Method 130.2 (Titrimetric 7/9/99
EDTA)

SAC-WC-0033 I Fluoride by Electrode 7/9/99

SAC-WC-0040 I Determination of Chemical Oxygen Demand 7/9/99

SAC-WC-0041 I Ignitability 7/9/99

SAC-WC-0044 I EPA Method 9045B pH soils 12/16/97

SAC-WC-0049 0 Deionized Water Leaching Procedure for General Chemistry 3/11/98
Analyses

SAC-WC-0050 0 Preparation and Analysis of Nitrocellulose in Aqueous and 7/14/99
Soil/Sediment Samples bv Colorimetric Autoanalyzer

SAC-WC-0051 0 Basic Operation of Lachar Quikchem Automated Ion Analyzer 10/151(Automated colorimetry)
SAC-WC-0052 0 Pipette & Burette Washing Procedure for Inorganics Analyses 10/15/9

(Metals & Gen. Chern.)
SAC-WC-OI05 2 Ammonia as N (Lachat Autoanalyzer) 7/9/99

SANA-OP-0003 0 Extraction of Fuel Class Hydrocarbons (BLS-191) 4/14/95

•
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Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Volatile organics (YOAs) Aqueous 524.2 SW8465030B -
SW8461311

Solid - - SW8465035 -
SW8461311

Waste - - SW8465035 -
SW8463585
SW8461311

Biological - - - -
Air - - - -

Base neutrals and acids (BNAs) Aqueous - - SW8463510C EPA 23
SW8463520C SW3542
SW8461311

Calif. CAM-WET

Solid - - SW8463540C -
SW8463550B
SW8461311

Calif. CAM-WET

Waste - - SW8463580A -
SW8461311

Calif. CAM-WET

Biological - - SW8463550B -
Air - - - EPA 23

TO-13
SW3542
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Organochlorine Pesticides Aqueous - - SW8463510C
SW8463520C
SW8463600C
SW846 1311

Calif. CAM-WET

Solid - - SW8463540C -
SW8463550B
SW8463600C
SW846 1311

Calif. CAM WET

Waste - - SW8463580A -
SW8463600
SW846 1311

Calif. CAM WET

Biological - - SW8463550B -

Air - - - TO-4
TO-IO

PCBs Aqueous - - SW8463510C EPA 23
SW8463520C
SW8463600C
SW846 1311

Calif. CAM WET

Solid - - SW8463540C -
SW8463550B
SW8463600C
SW846 1311

Calif. CAM WET

Waste - - SW8463580A -
SW8463600C
SW846 1311

Calif. CAM WET

Biological - - - -
Air - - - EPA 23

TO-4
. TO-IO
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TABLE 4-1
SACRAMENTO LABORATORY

Organic Preparation and Cleanup Methods

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Petroleum Hydrocarbons Aqueous - - SW8465030B -
SW8463510C
SW8463520C

GRO/DR0 1

Solid - - SW8465035 -
SW8463540C
SW8463550B

GRO/DR02

Waste - - SW8463580 -
GROIDR03

Biological - - - - I
., Air - - - -

EDBiDBCP Aqueous EPA 504.1 EPA 504.1 SW8468011 -

Solid - - - -
Waste - - - -

Biological - - - .

Air - - - .

Nitroaromatics and Nitramines Aqueous . - SW8468330 -
SW8463535

Solid - - SW8468330 -
Waste - - - -

Biological - - - -

Air - - - SW8468330

ISW8468321

I GRO/DRO represent the broad category of methods used to analyze samples for Gasoline Range Organics and
Diesel Range Organics. For Quanterra (WSAC), these methods include California LUFT methods, Washington
TPH methods, Arizona TPH, and Alaska TPH methods.
!GRO/DRO represent the broad category of methods used to analyze samples for Gasoline Range Organics and Die
sel Range Organics. For Quanterra (WSAC), these methods include California LUFT methods, Washington TPH
methods, Arizona TPH, and Alaska TPH methods.
3 GRO/DRO represent the broad category of methods used to analyze samples for Gasoline Range Organics and
Diesel Range Organics. For Quanterra (WSAC), these methods include California LUFT methods. Washington
TPH methods, Arizona TPH, and Alaska TPH methods.
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Herbicides Aqueous - - SW8468151A -
SW846 1311

Calif. CAM WET

Solid - - SW8468151A -
SW846 1311

Calif. CAM WET

Waste - - SW8468151A -
SW846 1311

Biological - - - -
Air - - - -

Polynuclear aromatic Aqueous - SW8463510C CARB 429

hydrocarbons SW8463520C
SW846 1311

Solid - - SW8463540C -
SW8463550B
SW846 1311

Waste - - SW846 1311 -

Biological - - SW8463550B -

Air - - - CARB 429

Aqueous - - SW8463510C -
White Phosphorus Solid - - SW8463550B -

Waste - - - -

Biological - - - -

Air - - - -

Aqueous - - SW8468331 -
Tetrazene

Solid - - SW8468331 -
SW846 1311

Calif. CAM WET

Waste
. - - - -

Biological - - - -
Air - - - -

•
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Aqueous - - SW8463510C -
Chemical Warfare Degradates

Solid - - SW8468330 -
Waste - - - -

Biological - - - -
Air - - - -

Aqueous - - SW8468330 -
Thiodiglycol Solid - - SW8468330 -

Waste - - - -

Biological - - - -
Air - - - -

Aqueous - - SW8468330 -

Solid - - SW8463550B -.
Picric Acid Waste - - - -

. Biological - - - -
Air - - - -

Organosutfur Degradates Aqueous - - SW8463510C -
Solid - - SW8468330 -
Waste - - - -

Biological - - - -
Air - - - -

Chlorinated Phenolics Aqueous - - EPA 1653 -
Solid - - - -.

. Waste - - - -

Biological - - - -

Air - - - .
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Polychlorinated Biphenyl Aqueous - - SW8463510C -
Congeners

Solid - - SW8463540C -
Waste - - SW8463580 -

Biological - - SW8463540C -

Air . - - - SW8460023A

..
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Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Aqueous EPA 16138 EPA 16138 SW8468290 SW8460023A
NCASI551 NCASI551 SW8468280A EPA 23

Polychlorinated Dibenzo-p- DFLMOI.I
dioxins and Polychlorinated SW846 1311

Dibenzofurans Calif. CAM WET

Solid - EPA 16138 SW8468290 -
NCASI551 SW8468280A

DFLMOl.l
SW8461311

Calif. CAM WET·

Waste - - SW8468290 -
SW8468280A

DFLMOI.I
SW846 1311

Calif. CAM WET

8iological - . SW8468290 -.
SW8468280A

Air - - - TO-9
SW8460023A
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Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Volatile organics (VOAs) Aqueous EPA 524.2 - SW8468260B -
SW8468021B

Solid - - SW8468260B -
SW8468021B

Waste - - SW8468260B -
SW8468021B

Biological - - - -
Air - - - E 1600-8

Base neutrals and acids (BNAs) Aqueous - - SW8468270C TO-13
EPA 23

Solid - - SW8468270C -

Waste - - SW8468270C -

Biological - - SW8468270C -

Air - - - TO-13
EPA 23

Organochlorine PestiCides Aqueous - - SW8468081A TO-4
TO-IO

Solid - - SW8468081A -
Waste - - SW8468081A -

Biological - - SW8468081A -
Air - - - TO-4

TO-IO

PCB Aroclors Aqueous - EPA 608 SW8468082 EPA 23
TO-4

TO-IO

Solid - - SW8468082 -
Waste - - SW8468082 -

Biological - - - -
Air - - - EPA23

TO-4
TO-IO
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Organic Methods

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Petroleum Hydrocarbons Aqueous - - Calif LUFT -
GROIDRO~

Solid - - Calif. LUFT -
GROIDRO~

Waste - - Calif. LUFT -
GROIDR04

Biological - - - -
Air - - - -

EDB/DBCP Aqueous EPA 504.1 EPA 504.1 SW8468011 -
Solid - - - -

Waste - - - -
Biological - - - -

Air - - - -

Nitroaromatics and Nitramines Aqueous - - SW8468330 -
SW8468321

Solid - - SW8468330 -. SW8468321

Waste - - - -
Biological - - - -

Air - - - SW8468330
SW8468321

Herbicides Aqueous - - SW8468151A -
Solid - - SW8468151A -
Waste - - SW8468151A -

Biological - - - -
Air - - - -

~ GROIDRO represent the broad category of methods used to analyze samples for Gasoline Range Organics and
Diesel Range Organics. For Quanterra WSAC, these methods include California LUFT methods, Washington, Ari
zona, and Alaska TPH methods, which are specifically included by reference.
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Polynuclear aromatic Aqueous - - SW8468310 CARB 429

hydrocarbons CARB429

Solid - - SW8468310 -
CARB 429

Waste - - SW8468310 -
CARB 429

Biological - - CARB 429 -

Air - - - CARB 429

Aqueous - - SW8468141 -
White Phosphorus Solid - - SW8468141 -

Waste - - - -
Biological - - - -

Air - - - -

Aqueous - - SW8468331 -
Tetrazene Solid - - SW8468331 -

Waste - - - -

Biological - - - -
Air - - - -

Aqueous - - SW8468321 -

Chemical Warfare Degradates Solid - - SW8468321 -
Waste - - - -

Biological - - - -
Air - - - -

Aqueous - - SW8468330 -
Thiodiglycol

Solid - - SW8468330 -
Waste - - - -

Biological - - - -
Air - - - -
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Aqueous - - SW8468321 -
Picric Acid Solid - - SW8468321 -

Waste - - - -
Biological - - - -

Air - - - -

Aqueous - - SW8468270C -
Organosulfur Degradates Solid - - SW8468270C . -

Waste - - - -
Biological - - - -

Air - - - -

Aqueous - - EPA 1653 -
Chlorinated Phenolics Solid - - - -

Waste - - - -

Biological - - . - -

Air - - - -

Aqueous - - EPA 1668 -
Polychlorinated Biphenyl Solid - - EPA 1668 -

Congeners
Waste - - EPA 1668 -

Biological - - EPA 1668 -
Air - - - EPA 1668

Aqueous EPA 1613B EPA 16\38 SW8468290 SW8460023A
NCASI551 NCASI551 SW8468280A EPA 23

Polychlorinated Dibenzo-p- DFLMOl.l
dioxins and Polychlorinated

Solid - EPA 1613B SW8468290 -
Dibenzofurans NCASI55\ SW8468280A.

DFLMOI.l

Waste - - SW8468290 -
SW8468280A

DFLMOl.l

Biological - - SW8468290 -
SW8468280A

Air - - - TO-9
SW8460023A

G:IQAMPlUpd I099lSce,ion 4.doc



TABLE 4-3
SACRAMENTO LABORATORY

Metals Preparation Methods

Quanterra QAMP Facility Appendb:
Sacramento Laboratory
Date Initiated: March 20,1995
Revision No.: 5
Date Revised: October 27, 1999 •
Page 14 of 42

Field of Testing

Parameter Matrix SDWA CWA RCRAlCLP CAA

ICP Metals Aqueous - - SW8463005A SW846 0060
SW8463010A EPA 29
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Solid - - SW8463050B -
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Waste - - SW8463050B -
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Biological - - SW8463050B -
Air - - - SW846 0060

EPA 29 .

Mercury Aqueous EPA 245.1 EPA 245.1 SW8467470A SW846 0060
SW8461311

.SW846 1312 (W)
Calif. CAM WET

Solid - - SW8467471A -
SW8461311

SW846 1312 (W)
Calif. CAM WET

Waste - - SW8467471A -
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Biological - - SW8467471A -
Air - - - SW846 0060

EPA 29

•
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Metals Preparation Methods
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CLP CAA

Chromium (GFAA) Aqueous - - - SW846 0060

Solid . - - -
Waste - - - -

Biological - - - -
Air - - - SW846 0060

Lead (GFAA) Aqueous - - SW8467421 SW846 0060

Solid - - SW8467421 -

Waste - - SW8467421 -
Biological - - - -

Air - - - SW846 0060
EPA PM-IO

Selenium (GFAA) Aqueous - - SW8467740 SW846 0060
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Solid - - . SW8467740 -
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Waste - - SW8467740 -
SW846 1311

SW846 1312 (W)
Calif. CAM WET

Biological - - - -
Air - - - SW846 0060

EPA PM-IO

Thallium (GFAA) Aqueous - - SW8467841 SW846 0060

Solid - - SW8467841 -

Waste - - SW8467841 -

Biologic·al - - - -

Air - - - SW846 0060
EPA PM-IO
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TABLE 4-4
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Metals Methods

Quanterra QA,\1P Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 27, 1999 .•
Page 16 of 42

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Aluminum Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - SW8466010B
SW8466020

Antimony Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW846 6010B Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - ~ SW8466010B -
SW8466020

Air - - - SW84660lOB
SW846 6010B Tr

SW8466020

Arsenic Aqueous EPA 200.8 EPA 200.8 SW8467060A SW8467060A
SW8466010B SW8466010B

SW846 60 lOB Tr SW846 60 JOB Tr
SW8466020 SW8466020

Solid - - SW8467060A -
SW8466010B

SW846 6010B Tr
SW8466020

Waste - - SW8466010B -
SW846 6010B Tr. SW8466020

Biological - - SW84660lOB -
SW8466020

Air - - - SW8467060A
SW8466010B

SW846 60108 Tr•SW8466020
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• TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods

Quanterra QAMP Facility AppendL't
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 27, 1999
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Barium Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW84660108 Tr SW846 60108 Tr

SW8466020 SW8466020

Solid - - SW84660108 -
SW846 60108 Tr

SW8466020

Waste - - SW84660108 -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW84660108
SW846 60108 Tr

SW84660"'0

8eryllium Aqueous EPA 200.8 EPA 200.8 SW84660108 SW84660108
SW846 60108 Tr SW846 60108 Tr

SW8466020 SW8466020

Solid - - SW84660108 -
SW846 60108 Tr

SW8466020

Waste - - SW84660108 -
'~W846 60108 Tr

SW8466020

Biological - - SW84660108 -
SW8466020

Air - - - SW84660108
SW846 60108 Tr

SW8466020

Bismuth Aqueous 200.8 200.8 SW8466020 -
Solid - - SW8466020 -

Waste - - - -
Biological - - - -

Air - - - -
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Metals Methods

Quanterra QA..'"tP Facility Appendix
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•

•

Field of Testing

Parameter Matrix SDWA ·CWA RCRAICERCLA CAA

Boron Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW84660?0

Air - - - SW8466010B
SW8466020

Cadmium Aqueous EPA 200.8 EPA 200.8 SW8466010B 5W8466010B
SW846 6010B Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - 5W8466010B -
SW8466020

Biological - - SW8466010B -.
SW8466020

Air - - - SW8466010B
SW846 6010B Tr

SW8466020

Calcium Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - 5W8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - 5W8466010B
SW8466020

Cerium Aqueoti's - - SW8466020 SW8466020

Solid - - 5W8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020
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• TABLE 4-4
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Metals Methods

Quantcrra QAMP Facility Appcndix
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Cesium Aqueous - - SW8466020 SW8466020

Solid . - SW8466020. -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Chromium Aqueous EPA 200.8 EPA 200.8 SW8467191 SW84660108
SW8466010B SW846 60 lOB Tr

SW846 6010B Tr SW8466020
SW8466020

Solid - - SW8467191 -
SW84660108

SW846 60108 Tr
SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - .. - SW84660108
SW846 6010B Tr

SW8466020

Cobalt Aqueous EPA 200.8 EPA 200.8 SW8466010B SW84660108
SW846 6010B Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW84660108 -
SW846 60108 Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW84660108 -
SW8466020

Air - - - SW84660108
SW846 6010B Tr

SW8466020.
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Metals Methods

Quanterra QAMP Facility Appendix
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•

•

Field of Testing

Parameter Matrix SDWA 'CWA RCRAICERCLA CAA

Copper Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW846 601 OB Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW8466010B -
SW8466010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW84660lOB
SW846 601 OB Tr

SW8466020

Aqueous - - SW8466020 SW8466020

Dysprosium

Solid - - SW 846 6020 -

Waste - - SW8466020 -

Biological - - SW8466020 -.
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Erbium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Europium Solid - - SW8466020 -
Waste - - SW8466020 -

Biologisal - - SW8466020 -

Air - - - SW8466020
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• TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
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Revision No.: 5
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Aqueous . - SW8466020 SW8466020

Gallium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

.Gadolinium Solid. - - SW8466020 -
Waste - - SW8466060 -

Biological - - SW8466020 -
Air - - - SW8466020

Gennanium Aqueous - - SW8466020 SW8466020

Solid - - SW8466020 -

Waste - - SW8466020 -
Biological - - .. SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Hafnium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Hardness Aqueous - SMl8 2340 C - -
EPA 130.2

Solid - - - -
Waste - - - -.

Biological - - - -

Air - - - -
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TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 27, [999 •
Page 22 of 42 .

Field 'ofTesting

Parameter Matrix SDWA CWA RCRAfCERCLA CAA

Aqueous - - SW8466020 SW8466020

Holmium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Iron Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW84660"0

Air - - - SW8466010B
SW8466020

Aqueous - - '. SW8466020 SW8466020

Iridium

Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Lanthanum

Solid - - SW8466020 -

Waste - - SW8466020 -
Biologi€al - - SW8466020 -

Air - - - SW8466020
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Metals Methods
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Lead Aqueous EPA 200.8 EPA 200.8 SW8467421 SW8467421
SW8466010B SW8466010B

SW846 601 OB Tr SW846 601 OB Tr
SW8466020 SW8466020

Solid - - SW8467421 -
SW8466010B

SW846 60 lOB Tr
SW8466020

Waste - - SW8467421 -
SW8466010B
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8467421
SW84660108

SW846 6010B Tr
SW8466020

Lithium Aqueous - - SW8466010B SW8466020
SW846 60108 Tr

SW8466020

Solid - - ·SW8466010B -
SW846 60108 Tr

SW8466020

Waste - - SW84660108 -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Lutetium

Solid - - SW8466020 -

Waste - - SW8466020 -

Biologicill - - SW8466020 -

Air - - - SW8466020
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Metals Methods

Quanterra QA.\1P Facility Appendix
Sacramento Laboratory
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Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Magnesium Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

.SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466010B
SW8466020

Manganese Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

'SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020 .

Air - - - SW8466010B
SW8466020

Mercury Aqueous 200.8 200.8 SW8467470A SW8467470A
SW8466020 SW8466020

Solid - - SW8467471A -
Waste - - SW8467471A -

Biological - - SW8467471A -

Air - - - SW8467471A
SW8466020
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Metals Methods
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Molybdenum Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466020
SW846 6010B Tr

SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
'SW8466020

Air - - - SW8466020

Nickel Aqueous EPA 200.8 EPA 200.8 SW8466010B SW84660108
SW8466010B Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -.
• SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466010B
SW846 6010B Tr

SW84660"0

Aqueous - - SW8466020 SW8466020

Neodymium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Niobium
.

Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020
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Metals Methods
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA. CAA

Phosphorus Aqueous - - SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - SW8466010B -
SW8466020

Biological . - SW8466020 SW84660lOB
SW8466020

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Palladium

Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - . - SW8466020.
Potassium Aqueous - - SW8466010B SW84660lOB

SW846 6010B Tr SW8466020
SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466010B
SW8466020

Aqueous - - SW8466020 SW8466020

Platinum Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020
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Metals Methods
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•

•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Aqueous - - SW8466020 SW8466020

Praseodymium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Rhenium Aqueous - . SW8466020 SW8466020

Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Rhodium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological .' - - SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Rubidium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Ruthenium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020
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Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Aqueous - - SW8466020 SW8466020

Samarium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Scandium Solid - - SW8466020 -

Waste - - SW8466020 -
Biological - - SW8466020 -

Air - - - SW8466020

Selenium Aqueous EPA 200.8 EPA 200.8 SW8467740 SW8467740
SW8466010B SW8466010B

SW846 60 lOB Tr SW846 6010B Tr
SW8466020 SW8466020

Solid - - '. SW8467740 -
SW8466010B

SW846 60 lOB Tr
SW8466020

Waste - - SW8467740 -
SW8466010B
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466010B
SW846 6010B Tr

SW8466020

Aqueous - - SW8466010B -
SW846 6010B Tr

Silicon Solid - - SW8466010B -
Waste. - - SW8466010B -

Biological - - SW8466010B -
Air - - - -
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•

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Silver Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW846 601 OB Tr SW846 6010B Tr

SW8466020 SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466010B
SW846 6010B Tr

SW8466020

Sodium Aqueous - - SW8466010B SW8466020
SW8466010B Tr

SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - ~ SW8466010B -.• SW8466020

Biological - . - SW8466010B -
SW8466020

Air - - - SW8466020

Strontium Aqueous EPA 200.7 EPA 200.7 SW8466010B SW8466010B
SW846 60 lOB Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW84660fO

Air - - - SW8466010B
SW8466020

Sulfur Aqueotts - . SW8466010B SW8466010B
SW846 601 OB Tr

Solid - - SW84660\OB -
Waste - - SW8466010B -

Biological - - SW8466010B -

Air - - - SW8466010B

G:\QAMPlUpd I0991Section 4 do<:



TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods

Quamerra QAMP Facility.Appendix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 27, 1999
Page 300f 42 •

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Aqueous - - SW8466020 SW8466020

Tantalum Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Tellurium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -
Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Terbium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - • SW8466020 -

Air - - - SW8466020

Thallium Aqueous EPA 200.8 EPA 200.8 SW8467841 SW8467841
SW8466010B SW8466010B

SW846 6010B Tr SW846 6010B Tr
SW8466020 SW8466020

Solid - - SW8467841 -
SW8466010B

SW846 6010B Tr
SW8466020

Waste - - SW8466010B -
SW84660?0

Biological - - SW8466010B -
SW8466020

Air· - - - SW8467841
SW8466010B

SW846 601 OB Tr
SW8466020
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•

Field of Testing

Parameter Matrix SDWA CWA RCRAJCERCLA CAA

Tin Aqueous - - SW84660lOB SW8466020
SW846 60 IOB Tr

SW8466020

Solid - - SW84660\OB -
SW8466020

Waste - - SW84660\OB -
SW8466020

Biological - - SW84660\OB -
SW8466020

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Thorium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Thulium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - S\V8466020 -
Air - - - SW8466020

Titanium Aqueous - - SW8466010B SW8466020
SW846 6010B Tr

SW8466020

Solid - - SW84660\OB
.-

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air
. - - - SW8466020

Aqueous - - SW8466020 SW8466020

Tungsten Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020



TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods
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Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Aqueous - - SW8466020 SW8466020

Uranium Solid - - SW8466020 -

Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

Vanadium Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466020
SW846 6010B Tr

SW846607 0

Solid - - SW8466010B -
SW846 601 OB Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW8466010B -
SW8466020

Air - - - SW8466020

Aqueous - - SW8466020 SW8466020

Ynerbium Solid - - SW8466020 -
Waste - - SWS466020 -

Biological - - SW8466020 -
Air - - - SWS466020

Aqueous - - SWS466020 SWS466020

Ynrium Solid - - SWS466020 -

Waste - - SWS466020 -

Biological - - SW8466020 -

Air - - - SW8466020.

G 'QA\IP'UpdIIN<J\S<elion ~ do<:
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• TABLE 4-4
SACRAMENTO LABORATORY

Metals Methods

Quanterra QA!vlP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. )995
Revision No.: 5
Date Revised: October21. 1999
Page 33 of 42

•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Zinc Aqueous EPA 200.8 EPA 200.8 SW8466010B SW8466010B
SW846 6010B Tr SW8466020

SW8466020

Solid - - SW8466010B -
SW846 6010B Tr

SW8466020

Waste - - SW8466010B -
SW8466020

Biological - - SW84660\OB -
SW8466020

Air - - SW84660\OB SW84660\OB
SW846 6010B Tr SW8466020

SW8466020

Aqueous - - SW8466020 SW8466020

Zirconium Solid - - SW8466020 -
Waste - - SW8466020 -

Biological - - SW8466020 -

Air - - - SW8466020

G.\QAMP'.L'pllIO')9iScction" doc



TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quamerra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 27, 1999
Page 34 of 42 •

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Alkalinity Aqueous - EPA310.1 - -
SM182320B

(carbonate, bicarbonate, total) Solid - . - -

Waste - - - -

Biological - - - -

Air - - - -

Ammonia Aqueous - EPA 350.1 - -
Solid - EPA 350.1 - -
Waste - - - -

Biological - - - -

Air - - - -

Adsorbable Organic Halides Aqueous - EPA 1650A - -
(AOX)

Solid - - - -
Waste - - - -

Biological - - - -
Air - - - -

Bromide Aqueous - EPA 300.0 SW8469056 CARB 421
EPA 26A

SW8469057

Solid - EPA 300.0 - -
Waste - - - -

Biological - - - -
Air - - - CARB421

. EPA 26A
SW8469057

Carbon, Total Inorganic Aqueous - EPA4l5.1 - -
Solid - - SW8469060 -
Waste - - - -

Biological - - - -
Air - - - -

e
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• TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 27. 1999
Page 35 of 42

•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Carbon, Total Organic Aqueous - EPA 415.1 SW8469060 -
SM185310C

Solid - - SW8469060 -
Walkley-Black

Waste - - - -
Biological - - - -

Air - - - -

Chloride Aqueous - EPA 300.0 SW8469056 CARB 42\
EPA 325.2 SW8469251 EPA 26A
EPA 325.3 SW8469057

Solid - EPA 300.0 - -

Waste - - - -

Biological - - - -
Air - - - CARB 421

EPA 26A
SW8469057

Chromium, Hexavalent Aqueous - SM 18 3500-D SW8467196A CARB 425
SW846 0061

EPA 306

Solid - - SW8467l96A -
Waste - - SW8467196A -

Biological - - - -
Air - - - CARB .:Q5

SW846 0061
EPA 306

Corrosivity Aqueous - - - -
Solid - - SW8469040B -
Waste - - SW8469040B -

Biologic:;.al - - - -

Air - - - -

G:IQA.\IP'.Upd Itl~q\S'Cli"n • doc



TABLE -1-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quuoterra QAMP Facility App~ndix

Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: November I, 1999
Page 36 of 42 •

•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAJCERCLA CAA

Conductivity Aqueous - EPA 120.1 SW8469050A -
Solid - - - -

Waste - - - -

Biological - - - -

Air - - - -

Cyanide, Free Aqueous - SM18 4500CN I SW8469012A -

Solid - SMl8 4500CN I SW8469012A -

Waste - - - -

Biological - - - -

Air - - - -

Cyanide, Total Aqueous - EPA 335.4 SW8469012A CARB 426

Solid - EPA 335.4 SW8469012A -
Waste - - - -

Biological - - - -

Air - - - CARB 426

Demand, Chemical Oxygen Aqueous - EPA ·aOA - -

Solid - - - -

Waste - - - -

Biological - - - -
Air - - - -

Fluoride Aqueous - EPA 300.0 SW8469056 CARB 421
EPA 340.2 EPA 26A

SW8469057

Solid - EPA 300.0 - -. EPA 340.2

Waste - - - -

Biological - - - -
Air - - - CARS 421

EPA 26A
SW8469057

G."OA~IP\(JpdIOWlScc,ion J.doc



•
TABLE 4-5

SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 27. 1999
Page 37 of 42

•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Air - - - CARB 421
EPA 26A

SW8469057

Halogens, Total Organic Aqueous - - SW8469020B -
Solid - - - -
Waste - - - -

Biological - - - -
Air - - - -

Hardness Aqueous - EPA 130.2 - -
SM18 2340 C

Solid - - - -

Waste - - - -
Biological - - - -

Air - - - -
N-Hexane Extractable Materials Aqueous - EPA 1664 EPA 1664 -

Solid - EPA 1664 EPA 1664 -
Waste - - - -

Biological - - - -
Air - - - -

Ignitability Aqueous - - SW846 1020A -
Solid - - SW846 1020A -
Waste - - SW8461020A -

Biological - - - -
Air - - - -

Moisture
.

Aqueous - - - -

Solid - - ASTM 2216 -
Waste - - - -

Biological - - - -
Air - - - -

G.\QAMP'.UpdIOQ<l\Scclion ~ doc



TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 10, 1995
Revision No.: 5
Date Revised: October '2i. 1999
Page 38 of 42 ••

Field of Testing

Parameter Matrix SDWA CWA RCRA/CERCLA CAA

Nitrate Aqueous - EPA 300.0 SW8469056 CARE 421
EPA 353.2

Solid - EPA 300.0 - -
Waste - - - -

Biological - - - -
Air - - - CARB 421

Nitrate-Nitrite Aqueous - EPA 353.2 - -

Solid - EPA 353.2 - -

Waste - - - -

Biological - - - -

Air - - - -

Nitrite Aqueous - EPA 300.0 SW8469056 CARB 4~1

EPA 353.2

Solid - EPA 300.0 - -
Waste - - - -

Biological - - - -
Air - - - CARB 421

Nitrogen, Organic Aqueous - EPA 350.1 - EPA 350.1

Solid - EPA 350.1 - -

Waste - - - -
Biological - - - -

Air - - - EPA 350.1

Nitrogen, Total Aqueous - EPA 351.2 - -
EPA 350. I

Solid' - EPA 351.2 - -
EPA 350.1

Waste - - - -

Biological - - - -

Air - - - -

G,'.Qr\.\tP',Cpdlt)\N\Scction.l do~
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• TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP FaciliEy Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October:!i. 1999
Page 39 of ~2

•

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Nitrogen, Total Kjeldahl Aqueous - EPA 351.2 - -
Solid - EPA 351.2 - -
Waste - - - -

Biological - - - -
Air - - - -

Orthophosphate Aqueous - EPA 300.0 SW8469056 -
EPA 365.3

Solid - EPA 300.0 - -
EPA 365.3

Waste - - - -
Biological - - - -

Air - - - -

Phosphorus, Total Aqueous - EPA 365.3 - -
Solid - EPA 365.3 - -
Waste - - - -

Biological - - - -
Air - - - -

Particulates in Air Aqueous - - - EPA 5
EPA PM-IO

Solid - - SW8469095 -

Waste - - SW8469095 -
Biological - - - -

Air - - - EPA 5
EPA PM-IO

pH Aqueous - EPA 150.1 SW8469041A -

Solid - - SW8469045C -.
Waste - - SWS469041A -

SW8469045C

Biological - - - -

Air - - - -

G.\QA.\IP\L:pd I0001 Section ., doc



TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 27, 1999
Page 40 of 42 e·,

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Phenolics Aqueous - EPA 420.4 SW8469066 -
Solid - EPA 420.4 SW8469066 -

Waste - - - -
Biological - - - -

Air - - - -

Solids, Total Aqueous - EPA 160.3 - -

Solid - - - -

Waste - - - -

Biological - - - -
Air - - - -

Solids, Total Dissolved Aqueous - EPA 160.1 - -

Solid - - - --

Waste - - - -

Biological - - - -
Air - - - -

G.\QA.\lp\.L:pdIOt)q\$clo:tion.a do,"
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• TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

QuanteITa QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 27. 1999
Page 41 of -t2

•

Field of Testing

Parameter Matrix SDWA CWA RCRAICERCLA CAA

Solids, Total Suspended Aqueous . EPA 160.2 - -
Solid - - - -
Waste - - - -

Biological - - - .

Air - - - -

Settleable Solids Aqueous - EPA 160.5 - -
Solid - - - -
Waste - - - -

Biological - - - -

Air - - - -

Sulfate Aqueous - EPA 300.0 SW8469056 -

Solid - EPA 300.0 - -
EPA 375.4

Waste - EPA 375.4 - -
Biological - - - -

Air - - - -

Sulfide Aqueous - EPA 376.2 - -

Solid - - - -
Waste - - - -

Biological - - - -
Air - - - -

Nitrocellulose Aqueous - EPA 353.2 - -
Solid - EPA 353.2 - -
Waste - - - -.

Biological - - - -

Air - - - -

G.\QAMP\Upd IO<)9\Scction ..l do,



TABLE 4-5
SACRAMENTO LABORATORY

Wet Chemistry Methods

Quanterra QAMP Facility Appendix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 27. 1999
Page 42 of 42 •

Field of Testing

Parameter Matrix SDWA CWA RCRAJCERCLA CAA

Turbidity Aqueous - EPA 180.1 - -
Solid - - - -
Waste - - - -

Biological - - - -

Air - - - -

GIQAMP\Upd Ioqq\S<Clion ~ doc
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Quanterra QAMP Facility Apperxlix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 3 of40

TABLE 5-1
SACRAMENTO LABORATORY

GC Volatile CA LUFf Method and BTEX by 8021B
Method Detection Limits (MDL) and

Reporting Limits (RL)

Water Soil

CAS

Parameter No. Method Date MDL RL Date MOL RL

Be:nzene 71-43-2 DHSCALUIT 3/99 0.150 uglL 1.0 ugIL 12/98 0.232 uglkg 1.0 ug/kg

Ethylbenzene 100-41-4 DHS CALUIT 3/99 0.152 ugIL 1.0ugIL 12/98 0.252 uglkg 1.0 uglkg

TPH (as Gasoline:) 39-40-0 DHSCALUIT 1/99 25 ugIL 50 ugIL 1/99 500 uglkg 1000 uglkg

Methyl tert-butyl ether 1634-04-4 DHSCA LUIT 4/98 2.5 ugIL 5.0 ugIL 12/98 0.349 ug/kg 5.0 ug/kg

Toluene: 108-88-3 DHSCALUFT 3/99 0.132 ugIL 1.0uglL 12/98 1.0 uglkg 1.0 ug/kg

m-Xylene & p-Xylene 136777-61-2 DHSCA LUIT 3/99 0.284 uglL 2.0 uglL 12/98 0.593 uglkg 2.0 uglkg

o-Xyle:ne 95-47-6 DHSCA LUFf 3/99 0.132 ugIL 1.0 uglL 12/98 0.302 uglkg 1.0 ug/kg

•

•



TABLE 5-2
SACRAMENTO LABORATORY

Method 8021 B
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperx.lix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 4 of 40 •

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

8enzene 71-43-2 SW84680218 3/99 0.15 ug/L 1.0ug/L 12198 0.349 ugikg 1.0 ugikg

8romodichloromethane 75-27-4 SW84680218 3/99 0.14 ugiL 1.0ug/L 12/98 0.5 ug/kg 1.0 ugikg

8romoform 75-25-2 SW84680218 3/99 0.07 ug/L 5.0 ug/L 12/98 2.5 ug/kg 5.0 ug/kg

8romomt:thane 74-83-9 SW84680218 3/99 0.16uglL 1.0 ugiL 12/98 0.5 uglkg 1.0 ug!kg

Carhon tt:trachloride 56-23-5 SW84680218 6/98 0.14 ug/L 1.0ug/L 6/98 0.5 ug/kg 1.0 uglkg

Chlorobt:nzent: 108-90-7 SW84680218 6/98 0.14 ug/L 1.0ug/L 6/98 0.285 uglkg 1.0 ug/kg

Chlorodibromomethant: 124-48-1 SW84680218 3/99 0.11 ug/L 1.0ug/L 12/98 0.5 uglkg 1.0 ug.:kg

Chloroethul1t: 75-00-3 SW84680218 3/99 O.llugiL 1.0 ug/L 12/98 0.5 uglkg 1.0 ug'kg

2-Chloroethyl vinyl etht:r 110-75-8 SW84680218 3/99 0.11 ugiL 5.0 ug/L 4/98 2.5 ug/kg 5.0 ug/kg

Chlorotorm 67-66-3 SW84680218 3/99 0.13 ugiL 1.0 ugiL 6/98 0.5 ug/kg 1.0 ug'kg

Chloromethant: 74-87-3 SW84680218 3/99 0.24 ugiL 1.0uglL 12198 OJ uglkg 1.0 ug'kg

1.2-Dibromot:thant: 106-93-4 SW84680218 3/99 0.10 ug/L 5.0 ug/L 12/98 2.5 ug/kg 5.0 ug:kg

1.2-Dichlorobt:nzene 95-50·1 SW84680218 3/99 0.14 ugiL 1.0uglL 12/98 1.0 ugikg 1.0 ug'kg

1.3-Dichlorobenzene 541-73·1 SW84680218 3/99 0.14 ug/L 1.0 ug/L 12/98 0.389 ug/kg 1.0 ug'kg

lA-Dichlorobenzene 106-46-7 SW84680218 3/99 0.14 ugiL 1.0uglL 12/98 0.399 uglkg 1.0 ug/kg

Dichlorodifluoromethant: 75-71-8 SW84680218 3/99 0.12 ug!L 1.0uglL 12/98 OJ uglkg 1.0 ug..kg

I.I-Dichlorodhane 75-34-3 SW84680218 3/99 0.14 ug/L 1.0 ugIL 6198 0.5 uglkg 1.0 ug:kg

1.2-Dichloroethane 107·06-2 SW84680218 3/99 0.13 ug/L 1.0 ugiL 12/98 0.5 ug/kg 1.0 ug'kg

1.I-DichlorOdhene 75-35-4 SW84680218 3/99 0.12 ug/L 1.0 ug/L 12/98 0.5 ug/kg 1.0 ug'kg

cis-I.2-Dichloroethene 156-59-2 SW84680218 3/99 0.13 ug/L 1.0ug/L 12/98 0.5 ug/kg 1.0 ug'kg

tralls-I.2-Dichloroethene 156-60-5 SW84680218 3/99 0.13 ugiL 1.0 ug/L 12/98 0.5 uglkg 1.0 ug,kg

1.2-Dichloroethene. Total 540-59-0 SW84680218 3/99 .- ug!L ugiL 1199 -. ug/kg ug/kg

1.2-Di..:hloropropane 78-87-5 SW84680218 3/99 0.13 ugiL 1.0 ugiL 12J98 0.5 ug/kg 1.0 ug.''kg

cis-I.3-Dichloropropene 10061-01-5 SW84680218 3/99 0.13 ug/L 1.0 ugiL 12/98 0.5 uglkg 1.0 ug'kg

trans-I.3-Dichloropropene 10061-02-6 SW84680218 3/99 0.12 ugiL 1.0ug/L 12/98 OJ uglkg 1.0 ug:kg

Ethylbellzene 100-41-4 SW84680218 3/99 0.15 ugiL 1.0ug/L 12/98 0.252 ug/kg 1.0 ugikg

wlelhylellt: Chloride 75-09-2 S\\/84680218 3/99 0.15 ug/L 5.0 ug/L 6/98 2j ug/kg 5.0 lIg:kg

1'vlethyl tcrt-hutyl ether 1634-04-4 SW84680218 3/99 0.5 ugiL 1.0ug/L 1/99 0.349 lIg1kg 1.0 ug'kg

1.1.2.2-Tctrachloroethane 79-34-5 SW84680218 3/99 0.31 ugiL 1.0 ugiL 12/98 OJ uglkg 1.0 ug'kg

Tctr:lchlorncth..:nc 127-18-4 SW84680218 3/99 0.15 lIgiL 1.0 ugiL 6'98 0.5 ug/kg 1.0 lIgkg

Tolu.:n..: 108-88-3 SW84680218 3/99 0.13 ug/L 1.0uglL 12/98 0.375 lIg1kg 1.0 lIg:kg

1.1.1-Trichloroethan<: 71-55-6 SW84680218 3/99 0.18 lIg/L 1.0 ugiL 6/98 OJ lIg1kg 1.0 lIg kg

1.1.2-Trichloroethane 79-00-5 S\\/84680218 6/98 0.16 ugiL 1.0 lIgiL 6/98 OJ uglkg 1.0 ug.·kg

Trichloroeth<:ne 79-01-6 SW846802'18 3/99 0.18 ugiL 1.01lg/L 6/98 0.5 ug/kg 1.0 ug'kg

Trichlorolluoromethane 75-69-4 SW84680218 3/99 0.11 ug/L 1.0ug/L 12/98 OJ uglkg 1.0 lIgkg

1.I.2-Trichloro-1.2.2- 76-13-1 SW84680218 3/99 0.13 ugiL 1.0uglL 12/98 0.5 uglkg 1.0 ugikg
tritlllorodhan<:

Vinyl..:hloriJ<: 75-01-4 SW84680218 3/99 0.33 ug!L 1.0 ugiL 12198 0.5 uglkg 1.0 ugkg

m-Xyl.:n..: & p-Xykn<: 136777-61-2 SW84680218 3/99 0.28 lIg/L 2.0 ugiL 12/98 0.593 lIg1kg 2.0 lIgikg

o-Xylcne 95-47-6 SW84680218 3/99 0.14 ug/L 1.0 ugiL 12/98 0.302 uglkg 1.0 ug kg



• TABLE 5-3
SACRAMENTO LABORATORY

Method 504.1
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 5 of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

3-Chloro-I.2-dibromopropane 96-12-8 EPA-OW 504.1 6/99 0.02 ugIL 0.05 ugIL NR NR

1.2-0ibromoethane 106-93-4 EPA-OW 504.1 6/99 0.02 ug/L 0.05 ugIL NR NR

•

•



TABLE 5-4
SACRAMENTO LABORATORY
GC Semi-Volatile Method 8015M

Method Detection Limits (MDL) and
Reporting Limits (RL)

Quantcrra QMv1P Facility AppeTllix
Sacr.unento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 28, 1999
Pagc 6 of40

•
Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

TPH (as Diesel) Q797 SW846 80[5 MOD 1/99 [4 ug/L 50 ug/L 5/99 0.57 mg/kg 1.0 mg/kg

TPH (as Motor Oil) QI770 SW846 80[5 MOD 2198 28.ug/L 250 ug/L 8/97 [.56 mg/kg 5.0 mg/kg

•

•



• TABLE 5-5
SACRAMENTO LABORATORY

Method 8081 A
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quamerra QNvIP Facility App~nlix

Sacram~nto Laboratorv
Date Initialed: March io. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 7 of 40

Water Soil I
CAS

Parameter No. Method Date MDL RL Date MOL RL

Aldrin 309-00-2 SW8468081A 5/98 0.006 ug/L 0.05 ug/L 12/98 0.36 uglkg 1.7 ug/kg

alpha-BHC 319-84-6 SW8468081A 5/98 0.008 ug/L 0.05 ug/L 12/98 0.39 ug/kg I.7 ug/kg

b~ta-BHC 319-85-7 SW8468081A 5/98 0.004 ug/L 0.05 ug/L 12/98 0.38 uglkg 1.7 ug/kg

d~\ta-BHC 319-86-8 SW8468081A 5/98 0.006 ug/L 0.05 ug/L 12/98 0.44 ug/kg 1.7 ug/kg

gamma-BHC (Lindane) 58-89-9 SW8468081A 5/98 0.01 ug/L 0.05 ug/L 12/98 0.35 ug/kg 1.7ug/kg

alpha-Chlordane 5103-71-9 SW8468081A 5/98 0.007 ug/L 0.05 ug/L 12/98 0.3\ ug/kg 1.7 ug/kg

gamma-Chlordan~ 5103-74-2 SW8468081A 5/98 0.008 ug/L 0.05 ug/L 12/98 0.32 ug/kg 1.7 ug/kg

Chlordan~(technical) 57-74-9 SW8468081A 5/98 2.5 ug/L 5.0 uglL 12/98 8.5 uglkg 17 ug/kg

p-Chlorobenzi late 510-15-6 SW8468081A 5/98 0.5 ug/L 1.0ug/L 12/98 17.5 ug/kg 35 ugikg

4.4'-000 72-54-8 SW8468081A 5/98 0.005 uglL 0.10 ug/L 12/98 0.71 ug/kg 3.4 ug/kg

2.4'-000 53-19-0 SW8468081A 5/99 0.05 ug/L 0.10 ug/L 5/99 1.7 ug/kg 3.4 ug/kg

4.4'-00E 72-55-9 SW8468081A 5/98 0.015 ug/L 0.10 ug/L 12/98 0.63 ug/kg 3.4 ugikg

2.4'-00E 3424-82-6 SW8468081A 5/99 0.05 ug/L O.IOug/L 5/99 1.7 ug/kg 3.4 ug.'kg

4.4'-00T 50-29-3 SW8468081A 5/98 0.02 ugiL 0.10 ug/L 12/98 0.31 uglkg 1.7 ug./kg

2A'-00T 789-02-6 SW8468081A 5/99 0.05 ug/L 0.10 ug./L 5/99 1.7 uglkg 3.4 ug/kg

ate 2303-16-4 SW8468081A 5/98 0.5 ug/L 1.0ug/L 12/98 17.5 uglkg 35 ugikg

drin 60-57-1 SW8468081A 5/98 0.02 uglL O.IOug/L 12/98 0.51 uglkg 3.4 uglkg

Endoslilfan I 959-98-8 SW8468081A 5/98 0.010 ugiL 0.05 ug/L 12198 0.38 uglkg 1.7 ugikg

Endoslilfan II 33213-65-9 SW846 S081A 5/98 0.02 uglL 0.10 ug/L 12/98 0.72 ug/kg 3.4 ugikg

Endoslilfan sulfate 1031-07-8 SW8468081A 5/98 0.033 ug/L 0.10 uglL 12/98 0.82 uglkg 3.4 ugikg

Endrin 72-20-8 SW8468081A 5/98 0.02 uglL 0.10 ug/L 12/98 0.49 ug/kg 3.4 ug!kg

Endrin ald~hyd~ 7421-93-4 SW8468081A 5/98 0.029 ug!L 0.10 ug.!L \2/98 1.16 uglkg 3.4 ug/kg

Endrin k~tone 53494-70-5 SW8468081A 5/98 0.024 ug/L 0.10 ug/L 12/98 0.79 ug/kg 3.4 ug/kg

Heptal:hlor 76-44-8 SW8468081A 5/98 0.007 ug!L. 0.05 ug/L 12/98 0.38 uglkg 1.7 ug/kg

Heptachlor epoxide 1024-57-3 SW8468081A 5/98 0.008 ug/L 0.05 ug/L 12/98 0.25 uglkg I.i ug.ikg

Isodrin 465-73-6 SW8468081A 5/98 0.5 ug/L 1.0ug/L 12/98 17.5 uglkg 35 ugikg

I'vkthoxychlor 72-·B-5 SW846 S081A 5/98 0.04 ug/L 2.0 ug/L 12/98 2.6 ugikg 17 ug/kg

I'vlirex 2385-85-5 SW8468081A 2/98 0.05 ug/L 0.\ ug/L 5/98 0.85 uglkg 1.7 ug/kg

Toxaphen~ 8001-35-2 SW8468081A 5/98 l.4 ug/L 2.0 ug/L 12/98 56 uglkg 67 ug/kg

•



TABLE 5-6
SACRAMENTO LABORATORY

Method 8082
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appeo:lix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 80f40 e·

Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

PCB-1016 12674-11-2 SW8468082 5/98 0.21 ugiL 1.0 ugIL 5/98 1.9 uglkg 33 ug/kg

PCB-1221 11104-28-2 SW8468082 5/98 0.37 ugiL 1.0 ugIL 5/98 1.9 uglkg 33 uglkg

PCB-1232 11141-16-5 SW8468082 5/98 0.37 ugiL 1.0 ugIL 5/98 1.9 uglkg 33 uglkg

PCB-1242 53469-21-9 SW8468082 5/98 0.37 ugiL 1.0 ugiL 5/98 1.9 uglkg 33 ug/kg

PCB-1248 12672-29-6 SW8468082 5/98 0.37 ugiL 1.0uglL 5/98 1.9 uglkg 33 ug/kg

PCB-1254 11097-69-1 SW8468082 5/98 0.37 ug/L 1.0 ugiL 5/98 1.9 uglkg 33 ug/kg

PCB-1260 11096-82-5 SW8468082 5/98 0.37 ug/L 1.0 ugIL 5/98 l.7uglkg 33 ug/kg

e

•



• TABLE 5-7
SACRAMENTO LABORATORY

Method 8151A
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appcrdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 90f40

Water Soil

CAS

Parameter No. Method Date MOL RL Date MDL RL

2.4-0 94-75-7 SW8468151A 8/98 0.515 ugiL 4.0 ugiL 8/98 40 ug/kg 80 ug/kg

Oalapon 75-99-0 SW8468151A 8/98 0.196 ugIL 2.0 ugIL 8/98 20 ug/kg 40 ug/kg

2.4-08 94-82-6 SW8468151A 8/98 0.488 ug/L 4.0 ug/L 8/98 40 ug/kg 80 ug/kg

Dicamba 1918-00-9 SW8468151A 8/98 0.268 ugiL 2.0 ugIL 8/98 20 ug/kg 40 ug/kg

Dichlorprop 120-36-5 SW8468151A 8/98 0.512 ug/L 4.0 ugiL 8/98 40 ug/kg 80 ug/kg

Dinoseb 88-85-7 SW8468151A 8/98 0.431 ug/L 0.60 ugIL 8/98 6.0 ug/kg 12 uglkg

MCPA 94-74-6 SW8468151A 12/98 200 ugiL 400 ugIL 4/98 4000 ug/kg 8000 ug/kg

MCPP 7085-19-0 SW8468151A 12/98 200 ugIL 400 ugIL 4/98 4000 ug/kg 8000 ug/kg

Pentachlorophenol 87-86-5 SW8468151A 12198 0.25 ug/L 0.50 ugiL 4/98 0.25 ug/kg 2.5 ug/L

Silvex (2.4.5-TP) 93-72-1 SW8468151A 8/98 0.136 ugIL 1.0 ugiL 4/98 10 ug/kg 5.0 ugiL

2.4.5-T 93-76-5 SW8468151A 8/98 0.134 ug/L 1.0ug/L 8/98 10 ug/kg 5.0 ug/L

2.3.4.6-Tetrachlorophenol 58-90-2 SW8468151A 8/98 0.134 ug/L 0.1 ug/L 8/98 0.25 uglkg 2.5 ugiL

•

•



TABLE 5-8
SACRAMENTO LABORATORY

Method 8310
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 10 of40

•
Water Soil

CAS

Parameter No. Method Date MDL RL Date MOL RL

Ac.:naphthene 83-32-9 SW8468310 12/97 0.26 uglL 2.0 uglL 7/98 63 uglkg 400 uglkg

Ac.:naphthy kn.: 208-96-8 SW8468310 12/97 0.076 uglL 1.0uglL 7/98 46 uglkg :100 uglkg

Anthracen.: 120-12-7 SW8468310 12/97 0.009 ugIL 0.04 uglL 7/98 1.1 uglkg 8 uglkg

Benzo[a]anthracene 56-55-3 SW8468310 12/97 0.005 ugIL 0.08 ugIL 7/98 1.7 uglkg 16 uglkg

Benzo[b]tluoranthene 205-99-2 SW8468310 12/97 0.006 uglL 0.02 ugiL 4/98 2.4 uglkg 4.0 ug/kg

B.:nzo[k]fluoranth.:ne 207-08-9 SW8468310 12/97 0.013 ugiL 0.02 ugiL 7/98 1.1 uglkg 4.0 uglkg

B.:nzo[g,h.i]p.:rylen.: 191-24-2 SW8468310 12/97 0.016 ugiL 0.08 ugiL 7/98 3.1 uglkg 16 ug/kg

B.:nzo[a]pyren.: 50-32-8 SW8468310 12/97 0.006 ugiL 0.05 ug/L 7/98 3.1 uglkg 10 uglkg

Chrysen.: 218-01-9 SW8468310 12/97 0.002 ugiL 0.1 ug/L 7/98 14'uglkg 20 uglkg

Dibenz(a.h)anthracen.: 53-70-3 SW8468310 12/97 0.018 ug/L 0.2 ug/L 7/98 9.2 ug/kg 40 ug/kg

Fluoranthene 206-44-0 SW8468310 12/97 0.022 ug/L 0.1 ugiL 7/98 4.8 ug/kg 20 ug/kg

Fluor.:ne 86-73-7 SW8468310 12/97 0.029 ug/L 0.2 ug/L 7/98 6.7 uglkg 40 uglkg

Indeno[ 1.2.3-cd]pyr.:n.: 193-39-5 SW8468310 12/97 0.0096 ug/L 0.10 ug/L 7/98 3.1 ugikg 20 ug;'kg

Naphthalen.: 91-20-3 SW8468310 5/97 0.57 ugiL 1.0ug/L 7/98 23 ug"kg 200 uglkg

Ph.:nanthren.: 85-01-8 SW8468310 12/97 0.024 ug/L 0.08 ug/L 7/98 2.6 ug/kg 16 uglkg

Pyren.: 129-00-0 SW8468310 12/97 0.043 ugIL 0.2 ugiL 7/98 II uglkg 40 ug/kg

•



• TABLE 5-9
SACRAMENTO LABOR.-\TORY

Method 8330
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAt\tlP Facility App<:rdix
Sacramento Laboratory
Date Initiated: March 20.1995
Revision No.: 5
Date Revised: October 28. 1999
Page II of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MOL RL

2-Amino-4.6-dinitrotoluene 35572-78-2 SW8468330 7/98 5.0ugIL 10 ug/L 7/98 0.065 mg/kg 0.25 mg/kg

4-Amino-2.6-dinitrotoluene 19406-51-0 SW8468330 7/98 4.4 ug/L 10 ugIL 7/98 0.098 mg/kg 0.25 mg/kg

3.5-Dinilroaniline 618-87-1 SW8468330 5/99 1.86 ug/L 25 ug/L 5/99 0.057 mglkg 0.5 mg/kg

1.3-Dinitrobenzene 99-65-0 SW8468330 7/98 0.74 ug/L 4.0 ugIL 7/98 0.017 mg/kg 0.25 mg/kg

2.4-DinitrolOluene 121-14-2 SW8468330 5/99 1.9 ugIL 5.7 ug/L 7/98 0.028 mglkg 0.25 mglkg

2.6-Dinilrololuene 606-20-2 SW8468330 7/98 3.0uglL 9.4 ug/L 7/98 0.070 mglkg 0.25 mg/kg

Hexahydro-I.3.5-trinitro-I.3.5- 121-82-4 SW8468330 7/98 7.0 ug/L 14.0 ug/L 7/98 0.051 mglkg 0.25 mglkg
triazint:

Methyl-2.4.6- 479-45-8 SW8468330 7/98 2.0 ugiL 4.0 ug/L 7/98 0.025 mg/kg 0.25 mglkg
triilitrophenylnitramine

Nitrobenzene 98-95-3 SW8468330 7/98 1.8 ugiL 6.4 ug/L 7/98 0.025 mglkg 0.25 mglkg

Nitroglycerin 55-63-0 SW8468330 5/99 1.87 ug/L 25 ug/L 2199 0.5 mg/kg 1.0 mglkg

m-Nitrotoluene 99-08-1 SW8468330 7/98 3.6 ug/L 7.9 ugiL 7/98 0.125 mg/kg 0.25 mglkg

p-Nitrotoluene. 99-99-0 SW8468330 7/98 4.25 ug/L 8.5 ug/L 7/98 0.125 mglkg 0.25 mglkg

o-Nilrotoluene 88-72-2 SW8468330 7/98 6.0 ug/L 12.0 ugiL 7/98 0.014 mglkg 0.25 mglkg

hydro-I.3.5.7-lelranilro- 2691-41-0 SW8468330 7/98 0.5 ugiL 13.0 ug/L 7/98 0.014 mg/kg 0.25 mg/kg
. -.7-lelrazocine

Pentaerylhrilol Telranilrale 78-11-5 SW8468330 2/99 4.92 ug/L 50 ug/L 2/99 0.5 mgikg 0.5 mglkg

1.3.5-Trinilrobenzene 99-35-4 SW8468330 7/98 2.0 ugiL 7.3 ugiL 7/98 0.015 mglkg 0.25 mglkg

2.4.6-Trinilrololuene 118-96-7 SW8468330 7/98 1.6 ug/L 6.9 ug/L 7/98 0.031 mglkg 0.25 mglkg

•



TABLE 5-10
SACRAMENTO LABOR.-\TORY

Method 8260B
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanlerra QAAlP Facility Appelxlix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 12 of 40 •

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Acetone 67-64-1 SW84682608 5/98 1.0 ugIL 2.0 ugIL 7/98 5.0 ug/kg 10 uglkg

Acetonitrile 75-05-8 SW84682608 5/98 1.0 ugiL 2.0 ug/L 7/98 5.0 uglkg 10 uglkg

Acrolein 107-02-8 SW84682608 5/98 10 ugIL 20 uglL 7/98 50 uglkg 100 uglkg

Acrylonitrile 107-13-1 SW84682608 5/98 10 ugiL 20 ugiL 7/98 50 uglkg 100 uglkg

Benzene 71-43-2 SW8468260B 5/98 0.13 uglL 1.0 ugiL 7/98 0.73 uglkg 5.0 ugikg

Bromobenzene 108-86-1 SW84682608 5/98 0.18 uglL 1.0 ugiL 7/98 0.52 uglkg 5.0 uglkg

Bromochloromethane 74-97-5 SW84682608 5/98 OJ 1 ug/L 1.0 ugiL 7/98 0.94 uglkg 5.0 uglkg

Bromodichloromethane 75-27-4 SW8468260B 5/98 0.14 ugiL I.~ ugiL 7/98 0.53 uglkg 5.0 uglkg

Bromoform 75-25-2 SW8468260B 5/98 0.10 ugiL 1.0 ugiL 7/98 4.1 uglkg 5.0 uglkg

Bromomelhane 74-83-9 SW84682608 5/98 0.08 ug/L 1.0 ug/L 7/98 0.86 uglkg 5.0 uglkg

2-Blitanone 78-93-3 SW8468260B 5/98 1.0uglL 2.0 ugiL 7/98 5.0 uglkg 10 uglkg

n-Butylbenzene 104-51-8 SW8468260B 5/98 0.12 ugIL 1.0 ugIL 7/98 0.66 uglkg 5.0 uglkg

sec-Blitylbenzene 135-98-8 SW8468260B 5/98 0.12 ug/L 1.0 ugIL 7/98 0.75 uglkg 5.0 lIg1kg

terJ-Blitylbenzene 98-06-6 SW8468260B 5/98 0.14 ugiL 1.0 ugiL 7/98 0.54 uglkg 5.0 uglkg

Carbon disultide 75-15-0 SW8468260B 5/98 1.0 ugiL 2.0 ugiL 7/98 5.0 ug/kg 10 ugikg

Carbon tetrachloride 56-23-5 SW8468260B 5/98 0.15 ugiL 1.0 ug/L 7/98 0.53 uglkg 5.0 ug/kg

Ch lorobenzene 108-90-7 SW8468260B 5/98 0.1,2 ugiL 1.0 ug/L 7/98 0.79 ug/kg 5.0 uglkg

2-Chloro-I.3-butadiene 126-99-8 SW8468260B 5/98 1.0 ug/L 2.0 ug/L 7/98 5.0 uglkg 10 uglkg

Chlorodibromomethane 124-48-1 SW8468260B 5/98 O.,W ug/L 1.0 ugiL 7/98 2.7 ug/kg 5.0 lIg/kg

Chloroethane 75-00-3 SW8468260B 5/98 0.34 ugiL 1.0 ugiL 7/98 2.6 ug/kg 5.0 ugikg

2-Chloroethyl vinyl ether 110-75-8 SW8468260B 1/99 1.0 lIgiL 2.0 lIg/L 1/99 5.0 ug/kg 10 uglkg

Chloroform 67-66-3 SW8468260B 5/98 0.72 ugiL 1.0 ugiL 7/98 0.75 ug/kg 5.0 uglkg

I-Ch lorohexane 544-10-5 SW8468260B 1/99 1.0 ugiL 2.0 ug/L 1/99 5.0 ugikg 10 ugikg

Chloromethane 74-87-3 SW8468260B 5/98 0.25 ugiL 1.0 ug/L 7/98 1.5 ugikg 50 uglkg

3-Chloro-l-propent: 107-05-1 SW8468260B 5/98 1.0 ugiL 2.0 ugiL 7/98 2.5 ug/kg 5.0 ugikg

2-Chlorotolllene 95...:19-8 SW8468260B 5/98 0.26 ugiL 1.0 ugiL 7/98 0.62 ugikg 5.0 uglkg

4-Chlorotoluene 106-43-4 SW8468260B 5/98 0.10 lIgiL 1.0 ug/L 7198 0.86 lIg/kg 5.0 uglkg

3-Chloro-I.2-dibromopropane 96-12-8 SW8468260B 5/98 0.95 ugiL 2.0 ugiL 7/98 7.'2 ug/kg 10 uglkg

1.2-Dibromoethane 106-93-4 SW8468260B 5/98 0.22 ugiL 2.0 ugiL 7/98 0.79 uglkg 10 lIg1kg

Dibrolllomethane 74-95-3 SW8468260B 5/98 0.21 ugiL 1.0 ugiL 7/98 0.58 uglkg 5.0 uglkg

1.2-Dichlorobenzene 95-50-1 SW8468260B 5/98 0.14 ugiL 1.0uglL ii98 0.64 ug/kg 5.0 ug/kg

1,3-Dichlorobenzt:ne 541-73-1 SW8468260B 5/98 0.11 ug/L 1.0uglL 7/98 0.75 uglkg 5.0 uglkg

lA-Dichlorobenzene 106-46-7 SW8468260B 5/98 0.13 ugiL 1.0uglL 7/98 0.78 ugikg 5.0 ugikg

tran~-IA-Dichloro-2-butene 110-57-6 SW846 82~OB 5/98 1.0 ug/L 2.0 ug/L 7/98 5.0 uglkg 10 ug/kg

Dichloroditluoromethane 75-71-8 SW8468260B 5/98 0.16 ugiL 1.0 ugiL 7/98 0.89 ugikg 5.0 uglkg

I.I-Dichloroethane 75-34-3 SW8468260B 5/98 0.10 ugiL 1.0 ugiL 7/98 0.76 uglkg 5.0 ug/kg

1.'2-Dichloroethane 107-06-2 SW8468260B 5/98 0.22 ug/L 1.0 ugiL 7/98 0.73 ugikg 5.0 ugikg

I.I-Dichloroethene 75-35-4 SW8468260B 5/98 0.36 lIg/L I.UugiL 7/98 1.2 uglkg 5.0 ug/kg

ci~-1.2-Dichloroethem: 156-59-2 SW8468260B 5/98 0.10 ug/L 1.0 ugiL 7/98 0.89 uglkg 5.0 uglkg

lrilns-I.2-Dichloroethene 156-60-5 SW8468260B 5/98 0.11 ug/L 1.0 ugiL 7/98 0.91 ugikg 5.0 uglkg

1.2-Dichloroethene. Total 540-59-0 SWS41i 8260B 5/98 0.0 ug/L 1.0 ugiL 7/98 0.0 ugikg 5.0 ug/kg

I.~-Dichloropropanl: 78-87-5 SW84682liO[3 5/98 0.15 ugiL 1.0 ugiL 7/98 0.60 ug/kg 5.0 uglkg

1.3-Dichloropropanc 142-2S-9 SW8463260[3 5/98 0.20 ug/L 1.0 ugiL 7/93 0.57 ugikg 5.D lIg/kg

2.2-0ichloropropanc 594-20-7 S \V846 3260B 5/98 0.13 ugiL 1.0 ug.tL 7/98 1.1 ugikg S.O ug/kg



• TABLE 5-10

SACRAMENTO LABORATORY

Method 8260B
Method Detection Limits (MDL) and

Reporting Limits (RL)

QUaJ1terra QAJ\-IP Facilily Appefllix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 13 of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

1.I-Dichloropropene 563-58-6 SW8468260B 5/98 0.14 ug/L 1.0 ugiL 7/98 0.86 uglkg 5.0 uglkg

cis-I.3-Dichloropropem: 10061-01-5 SW8468260B 5/98 0.22 ug.'L 1.0 ugiL 7/98 0.64 ug/kg 5.0 uglkg

trans-I.3-Dichloropropene 10061-02-6 SW8468260B 5/98 0.30 ugiL 1.0uglL 7/98 0.75 ug/kg 5.0 uglkg

lA-Dioxane 123-91-1 SW8468260B 5/98 25 ugiL 50 ugIL 7/98 125 uglkg 250 uglkg

Tert-amyl methyl ether 994-05-8 SW8468260B 1/99 1.0 ugIL 2.0 ug/L 1/99 5.0 uglkg 10 uglkg

T~-butyl ethyl ether 637-92-3 SW8468260B 1/99 1.0 ugIL 2.0 ug/L 1/99 5.0 uglkg 10 uglkg

Ethylbenzene 100-41-4 SW8468260B 5/98 0.27 ug:1. 1.0 ugiL 7/98 0.86 uglkg ·5.0 uglkg

Ethyl methacrylate 97-63-2 SW8468260B 5/98 1.0 ug/L 2.0 ug/L 7/98 5.0 ug/kg 10 uglkg

Hexachlorobutadiene 87-68-3 SW8468260B 5/98 0.22 ug'1. 1.0 ug/L 7/98 0.89 ugikg 5.0 uglkg

n-Hexane 110-54-3 SW8468260B 1/99 1.0 ug/L 2.0 ug/L 1/99 5.0 uglkg 10 uglkg

2-Hexanone 591-78-6 SW8468260B 5/98 1.0 ugfL 2.0 ug/L 7/98 5.0 ug/kg 10 ug/kg

lodomethane 74-88-4 SW8468260B 5/98 1.0 ugfL 2.0 ugiL 7/98 5.0 ug/kg 10 ug/kg

Isobutanol 78-83-1 SW8468260B 5/98 10 ugiL 20 ugiL 7/98 50 ug/kg 100 ug/kg

Isopropyl benzene 98-82-8 SW8468260B 5/98 0.12 ugL 1.0ug/L 7/98 0.52 ug/kg 5.0 uglkg

Isopropyl ether 108-20-3 S\V8468260B 1/99 1.0 ugiL 2.0 ugiL 1/99 5.0 ug/kg 10 ug/kg

4-1sopropyltoluene 99-87-6 SW8468260B 5/98 0.13 ugiL 1.0ug/L 7/98 0.63 ug/kg 5.0 ug/kg

thacrylonitrile 126-98-7 SW8468260B 5/98 1.0 ug/L 2.0 ug/L 7/98 5.0 uglkg 10 uglkg

thylene Chloride 75-09-2 SW8468260B 5/98 0.35 ug/L 1.0 ug/L 7/98 0.84 uglkg 10 ug/kg

Methyl methacrylate 80-62-6 SW8468260B 5/98 1.0 ugiL 2.0 ug/L 7/98 5.0 ug/kg 10 uglkg

4-1vkthyl-2-pentanone 108-10-1 SW8468260B 5/98 1.0 ugIL 2.0 ug/L 7/98 5.0 ug/kg 10 uglkg

2-Methyl-2-propanol 75-65-0 SW8468260B 1/99 25 ugiL 50 ugiL 1/99 125 ug/kg 250 ug/kg

Mcthyl tert-butyl <:ther 1634-04-4 SW8468260B 1/99 1.0 ug!L 2.0 ugiL 1/99 5.0 ug/kg 10 ug/kg

Naphtha!.:nc 91-20-3 SW8468260B 5/98 0.15 ugiL 1.0 ugiL 7/98 0.63 ug/kg 5.0 uglkg

Propionitrile 107-12-0 SW8468260B 5/98 1.0 ugiL 2.0 ug/L 7/98 5.0 ug/kg 10 uglkg

N-Propylbenzene 103-65-1 . 5\V8468260B 5/98 0.15 ugiL 1.0uglL 7/98 0.90 uglkg 5.0 ugikg

Styrene 100-42-5 SW8468260B 5/98 0.15 ug!L 1.0uglL 7/98 0.76 uglkg 5.0 ug/kg

1.1.1.2-Tetrachloroethane 630-20-6 SW8468260B 5/98 O.IOug'L 1.0uglL 7/98 3.0 uglkg 5.0 ug/kg

1.1.2.2-Tetrachloroethane 79-34-5 SW8468260B 5/98 0.37 ug'1. 1.0 ugiL 7/98 0.68 uglkg 5.0 ug/kg

Tetmchloroethene 127-18-4 SW8468260B 5/98 0.38 ug'1. 1.0uglL 7/98 0.61 ug/kg 5.0 uglkg

Toluene 108-88-3 SW8468260B 5/98 0.25 uglL 1.0ug/L 7/98 0.61 ug/kg 5.0 uglkg

1.2.3-Trichlorobenzene 87-61-6 SW8468260B 5/98 0.14 ug'L 1.0 ugiL 7/98 0.75 ug/kg 5.0 uglkg

1.2A-Trichlorobenzene 120-82-1 SW8468260B 5/98 0.23 ug/L 1.0 ugiL 7/98 0.75 uglkg 5.0 ug/kg

I. I. I-Trichloroethane 71-55-6 SW8468260B 5/98 0.41 ug/L 1.0 ugiL 7/98 0.80 ug/kg 5.0 uglkg

1.1.2-Trichloroethane 79-00-5 S\V846 R260B 5/98 OJ I ug'L 1.0 ug/L 7/98 2.9 uglkg 5.0 ug/kg

Trichloroelhene 79-01-6 SW8468260B 5/98 OJ I ug/L 1.0 ugiL 7/98 0.60 ug:'kg 5.0 uglkg

Trichillrotluoromethane 75-69-4 S\V846 826ljB 5/98 0.23 ug'L 1.0 ugiL 7/98 0.80 ugikg 5.0 ug/kg

1.2.3-Trichloropropane 96-18-4 S\\.'8468260B 5/98 0.30 ugiL 1.0ug/L 7/98 0.76 ug/kg 5.0 uglkg

I. 1.2-Trich loro-I.2.2- 76-13-1 SW8468260B 1/99 1.0 ug/L 2.0 ugiL 1/99 5.0 uglkg \0 uglkg

tritluoroethane

1.2.4-Trimethylbenzene 95-63-6 SW8468260B 5/98 0.12 ug/L 1.0ug/L 7/98 0.51 ugikg 5.0 ug/kg

".5-Trimethylbenzene 108-67-8 SW8468260B 5/98 0.14 ug/L 1.0 ugiL 7/98 2.4 uglkg 5.0 ug/kg

)'1 acctate 108-05-4 SW8468260B 5/98 1.0 ugIL 2.0 ug/L 7/98 5.0 ug/kg 10 ug/kg

Vinyl chloride 75-01-4 SW8468260B 5/98 0.12 ugiL 1.0ug/L 7/98 1.6 uglkg S.n ug/kg

m-Xylenc 8:. p-Xylen.: 136777-61-2 S\\-'8468260B 5/98 0.18 ug/L 1.0 uglL 7/98 0.81 uglkg 5.0 uglkg

o-Xyknc 95-47-0 SW8408260B 5/98 0.10 ug!L 1.0 ugiL i/~8 2.7 Uglkg 5.0 ugikg
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TABLE S-ll
SACRAMENTO LABORATORY

Method 8270C
Method Detection Limits (MOL) and

Reporting Limits (RL)

Water Soil

CAS

Parameter No. Method Date MDL RL Date MOL RL

Acenaphthene 83-32-9 SW8468270C 9/98 1.0uglL 10 ugiL 2/98 41 ug/kg 330 uglkg

Acenaphthylene 208-96-8 SW8468270C 9/98 1.1 ug/L 10 ugiL 2/98 30 uglkg 330 uglkg

Acetophenone 98-86-2 SW8468270C 9198 5ug/L 10 ugIL 2/98 165 ug/kg 330 uglkg

2-Acetylaminotluorene 53-96-3 SW8468270C 9/98 50 ug/L 100 ug/L 2/98 1650 ug/kg 3300 uglkg

4-Aminobiphenyl 92-67-1 SW8468270C 9/98 25 ug/L 50 ugIL 2/98 800 ug/kg 1600 ug/kg

Aniline 62-53-3 SW8468270C 9/98 5ug/L 10 ug/L 2/98 165 uglkg 330 ug.ikg

Anthracene 120-12-7 SW8468270C 9/98 1.1 ugl'L 10 ug/L 2/98 54 ug/kg 330 ug.ikg

Aramite. Total 140-57-8 SW8468270C 9/98 10 ugiL 20 uglL 2/98 330 ug/kg 660 ugikg

Azobenzene 103-33-3 SW8468270C 9/98 5uglL 10 ugiL 2/98 165 uglkg 330 ugikg

Benzaldehyde 100-52-7 SW8468270C 3/99 5ug/L 10 uglL 2/98 165 ugikg 330 ug/kg

Benzidine 92-87-5 SW8468270C 9/98 50 ugiL 100 ug/L 2/98 1650 ugikg 3300 uglkg

Benzo[a]anthracene 56-55-3 SW8468270C 9/98 0.88 uglL 10 uglL 2/98 26 uglkg 330 ug.'kg

Benzo[b] t1 uoranthene 205-99-2 SW8468270C 9/98 0.87 ugiL 10 ug/L 2/98 48 ug/kg 330 ug.ikg

Benzo[jjtluoranthene 205-82-3 S\V8468270C 3/99 5uglL 10 ug/L 2/98 165 ug/kg 330 ug/kg

Benzo[k]tluoranthene 207-08-9 SW8468270C 9/98 1.1 ug/L 10 ug/L 2/98 57 ug/kg 330 ugikg

Benzoic acid 65-85-0 S\V846 8270C 9/98 10 ug/L 50 ugiL 2/98 250 uglkg 1600 ugikg

Benzo[g.h. i]pery lene 191-24-2 S\V8468270C 9/98 1.1 ugiL 10 ug/L 2/98 56 ug/kg 330 ugikg

Benzo[ajpyrene 50-32-8 SW8468270C 9/98 0.83 ug/L 10 ugiL 2/98 40 ug.lkg 330 uglkg

Benzo[ejpyrcne 192-97-2 SW8468270C 3/99 5ug/L 10 ug/L 2/98 165 ugikg 330 uglkg

Benzyl alcohol 100-51-6 SW8468270C 9/98 I.l ug/L 10 ug/L 2/98 167 ug/kg 330 ug.!kg

1.l'-8iphenyl 92-52-4 S\\'846 8270C 3/99 5uglL 10 ug/L 2/98 165 ug/kg 330 ug./kg

Bis(2-chloroethoxy)methane 111-91-1 SW8468270C 9/98 1.1 ug/L 10 ug/L 2/98 30 ugikg 330 uglkg

bis(2-chloroethyl)ether 111-44-4 S\\'8468270C 9/98 1.2uglL 10 ug/L 2/98 33 ug.lkg 330 ug/kg

bis( '2-ch IoroisopropyI)etha 108-60-1 SW8468270C 9/98 0.87 ug/L 10 ug./L 2/98 28 ug/kg 330 uglkg

bis( '2-eh loroisopropyI)ether 108-60-1 SW8468270C 9/98 0.87 ug/L 10 ug.iL 2/98 28 ug/kg 330 ug.'kg

bis(2-ethyIhexyl)phthalate 117-81-7 SW8468270C 9/98 0.71 ug/L 10 ug/L 2/98 43 ug./kg 330 ugikg

4-Bromophenyl phenyl ether 101-55-3 SW8468270C 9/98 0.90 ug/L 10 ug/L 2/98 47 ug./kg 330 ug./kg

Butyl benzyl phthalate 85-68-7 SW8468270C 9198 0.79 ug/L 10 ug/L 2/98 27 ug/kg 330 ug':kg

Carbazole 86-74-8 S\\/8468270C 9/98 5ug/L 10 ug/L 2/98 165 ug/kg 330 ug/kg

4-Chloroaniline 106-47-8 S\V8468270C 9/98 0.73 ug!L 10 ug./L 2/98 167 uglkg 330 ug.'kg

p-Chlorobenzilate 510-15-6 S\V8468270C 9/98 5ug/L 10 ug/L 2/98 165 ug/kg 330 ugikg

4-Chloro-3-methylphenol 59-50-7 SW8468270C 9/98 1.9uglL 10 ug.iL 2/98 85 ug/kg 330 ug!kg

I-Ch loronnphthalene 90-13-1 SW8468270C 3/99 5 ug/L 10 ug/L 2/98 165 ug/kg 330 lIg!kg

2-Chloronaphthalene 91-58-7 SW8468270"( 9/98 0.97 ug/L 10 ug./L 2/98 20 ugikg 330 ugikg

2-Chloruphenol 95-57-8 SW8468l70e 9/98 2.0 ug/L 10 ug/L 2/98 52 uglkg 330 ugikg

4-Chlorophenyl phenyl ether 7005-72-3 SW8468270C 9/98 0.86 uglL 10 uglL 2/98 36 ug/kg 330 ug/kg

Chrysene 218-01-9 SW8468270C 9/98 0.95 ugiL 10 uglL 2/98 67 uglkg 330 uglkg

Diullat.: 2303-16-4 SW8-l68270C 9/98 10 ugiL 20 uglL 2/98 330 ug/kg 660 ug/kg

Dibenz[a·.ilaeridine 224-42-0 S\V8468270C 9/98 10 ug/L 10 ug/L 2/98 330 ug/kg 660 uglkg

Dib.:nz(n.h Janlhral:ene 53-70-3 SW8468270e 9/98 0.95 ug/L 10 ug/L 2/98 52 ug/kg 330 ug.ikg

Dib':IlI:11furan 132-64-9 SWR468270C 9/9S 1.2 ug.lL 10 ug/L 2/98 56 ug/kg 330 ug./kg

Di-n-butyl phlhalar.: 8-l-74-2 S\1,,'84(, S'270C 9/98 0.97 ugiL 10 ug!L 2i98 62 uglkg 330 ug/kg

1.2-Dichlorobl:nzen.: 95-50-1 S\V8461l170C 9/98 0.77 ugiL 10 lIgiL 2/98 167 uglkg 330 Uglkg

I.J-Dichlorob.:nz.:ne 541-73-1 SWS468270C 9/98 0.76 uglL 10 ug.iL 2/98 167uglkg 330 uglkg



• TABLE 5-11

SACRAMENTO LABORATORY

Method 8270C

Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appt:rdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 15 of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

lA-Dichlorobenzene 106-46-7 SW8468270e 9/98 0.75 ug/L 10 ug/L 2/98 167 ug/kg 330 uglkg

3.3'-Dichlorobenzidine 91-94-1 SW8468270e 9/98 1.3 ug/L 50 ug/L 2/98 167 ug/kg 1600 ug/kg

2.4-Dichlorophenol 120-83-2 SW8468270e 9/98 2.0 ug/L 10 ug/L 2/98 157 ug/kg 330 uglkg

2.6-Dichlorophenol 87-65-0 SW8468270e 9/98 5ug/L 10 ugiL 2/98 165 ug/kg 330 ug/kg

Diethyl phthalate 84-66-2 SW8468270e 9/98 1.0uglL 10 ug/L 2/98 41 ug/kg 330 uglkg

O.O-Diethyl~O-2-pyrazinyl 297-97-2 SW8468270e 9/98 25 ugiL 50 ugiL 2/98 800 ug/kg 1600 uglkg

phosphorothioate

Dimethoate 60-51-5 SW8468270e 9/98 10 ugiL 20 ug/L 2/98 330 uglkg 660 ugikg

p-Dimethylamino azobenzene 60-11-7 SW8468270e 9/98 10 ugiL 20 ugIL 2198 330 ugJkg 660 ug/kg

7.12-Dimethylbenz(a)anthracene 57-97-6 SW8468270e 9/98 10 ugiL 20 ugiL 2198 330 ug/kg 660 uglkg

3.3'-Dimethylbenzidine 119-93-7 SW8468270e 9/98 25 ugiL 50 ugIL 2/98 800 ugikg 1600 uglkg

alpha.alpha-Dimethy I 122-09-8 SW8468270e 9i98 25 ugiL 50 ugiL 2198 800 ugikg 1600 ugJkg

phenethylamine

2.4-Dimethylphenol 105-67-9 SW8468270e 9/98 2.5 ugiL 10 ugiL 2/98 86 ug/kg 330 ugikg

Dimdhyl phthalate 131-11-3 SW8468270e 9/98 0.96 ugiL 10 ugiL 2/98 25 uglkg . 330 lIg/kg

3-Dinitrobcnzene 99-65-0 SW8468270e 9/98 5uglL 10 ugiL 2/98 165 ug/kg 330 lIg/kg

Dinitrobenzene 100-25-4 SW8468270e 3/99 5uglL 10 ugiL 2/98 165 uglkg 330 ug/kg

. -Dinitro-2-methylphenol 534-52-1 SW8468270e 9/98 25 ug/L 50 ugiL 2/98 35 ug/kg 1600 ug'kg

2.4-Dinitrophenol 51-28-5 SW8468270e 9/98 25 ug/L 50 ug/L 2/98 250 uglJ..:g 1600 ugikg

2.4-Dinitrotoluene 121-14-2 SW8468270e 9/98 5.0 ug/L 10 ug/L 2/98 49 ugikg 330 ug/kg

2.6-Dinitrotoluene 606-20-2 SW8468270e 9/98 0.76 ug/L 10 ug/L 2/98 167 ug/kg 330 ug/kg

Dinoseb 88-85-7 SW8468270e 9/98 .10 ug/L 20 ugiL 2/98 330 ug/kg 660 ugikg

Di-n-uetyl phthalate 117-84-0 SW8468270e 9/98 0.84 ugiL 10 ug/L 2/98 41 ugikg 330 ug/kg

Dislilfoton 298-044 SW8468270e 9/98 25 ugiL 50 ugiL 2/98 800 uglkg 1600 Uglkg

Ethyl lllethaneSlI1fonate 62-50-0 SW8468270e 9/98 5 ug/L 10 ug/L 2/98 165 lIg/kg 330 ugikg

Famphllr 52-85-7 SW8468270e 9/98 50 ugiL 100 ugiL 2/98 1650 uglkg 3300 uglkg

Filloranthenc:: 206-44-0 SW8468270e 9/98 0.90 ug/L 10 lIgiL 2/98 51 ug/kg 330 ug/kg

Fluorene 86-73-7 SW8468270e 9/98 1.1 ug/L 10 ug/L 2/98 57 ugikg 330 ug:'kg

Hexachlorobenzene 118-74-1 SW8468270e 9/98 1.0 ugiL 10 ugiL 2/98 43 ug/kg 330 ugikg

H~xachlorobutadiene 87-68-3 SW8468270e 9/98 5.0 ug/L 10 ugiL 2/98 40 uglkg 330 ug/kg

Hexachloro-I.3-eyclopentadienc: 7747-4 SW8468270e 5/99 5uglL 50 ugiL 2/98 718 uglkg 1600 ugikg

Hexachloroethane 67-72-1 SW8468270e 9/98 5.0 ug/L 10 ug/L 2/98 167 uglkg 330 ugikg

Hc:xaehloropropene 1888-71-7 SW8468270e 9/98 0.85 ug/L IOlIg/L 2/98 1650 lIgikg 3300 ug''kg

InJeno[ 1.2.3-ed]pyn:ne 193-39-5 SW8468270e 9/98 0.85 ugiL 10 ugiL 2/98 18 ug/kg 330 ug/kg

Isodrin 465-73-6 SW846827Ge 9198 5 ug/L 10 ug/L 2/98 165 ug/kg 330 ugJ'kg

Isophorone 78-59-1 SW8468270e 9/98 1.1 ugiL 10 lIg/L 2/98 33 lIg/kg 330 ugJkg

Isosafrole. Total 120-58-1 SW8468270e 9/98 10 ugiL 201lg/L 2/98 165 ugikg 660 ug/kg

Kcpone 143-50-0 SW8468270e 9/98 50 ug/L 100 ugiL 2/98 1650 ug/kg 3300 ugikg

ivIdhapyriknt: 91-80-5 SW8468270e 9198 25 ugiL 50 ug/L 2/98 800 uglkg 1600 ugikg

i\tkthylbenzt:namine 95-534 SW8468270C 9/98 IOugiL 20 ug/L 2/98 330 ugikg 660 ugikg

t:thylcholanthrene 56-49-5 SW8468270e 9/98 10 ugiL 20 ug/L 2/98 330 ug/kg 660 ugJ'kg

ethyl methanesulfonatt: 66-27-3 SW8468270e 9/98 5ugiL 10 lIgiL 2/98 165 uglkg 330 ug/kg

2-Methy Inaphthakne 91-57-6 SW8468270C 9/98 1.0 ugiL 10 ug/L 2198 30 ug/kg 330 lIg.!kg

1-1vh:thylnaphthakne 90-1 ~-O SW8468270e 3/99 5ug/L 10 ugJ'L 2/98 165 uglkg 330 ug/kg

i'vkth~ I parathion 298-00-1) SW8468210e 9/98 25 ug/L 50 lIgiL 2198 800 uglkg 1600 lIg':kg
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2-ivlethylphenol 95-48-7 SW8468270C 9/98 1.8 ugiL 10 ugiL 2/98 42 uglkg 330 ug/kg

3-ivlethylphenol 108-39-4 SW8468270C 9/98 5uglL 10 ugiL 2/98 165 uglkg 330 uglkg

4-Methylphenol 106-44-5 SW8468270C 9/98 1.5 ugiL 10 ugiL 2/98 64 ug/kg 330 uglkg

3-ivlethylphenol & 4- 65794-96-9 SW8468270C 9/98 10 ugiL 20 ugiL 2/98 330 ug/kg 660 uglkg

Methylphenol

Naphthalene 91-20-3 SW8468270C 9/98 1.2 ug/L 10 ugiL 2/98 40 ug/kg 330 uglkg

lA-Naphthoquinone 130-15-4 SW8468270C 9/98 25 ug/L 50 ugiL 2/98 800 ug!kg 1600 ug,'kg

I-Naphthylamine 134-32-7 SW8468270C 9/98 5 ug/L 10 ug/L 2/98 165 ug!kg 330 ug:kg

2-Naphthylamine 91-59-8 SW8468270C 9/98 5 ug/L 10 ugiL 2/98 165 ug/kg 330 ug/kg

2-Nitro<lniline 88-74-4 SW8468270C 9/98 0.68 ug/L 50 ug/L 2/98 285 ug/kg 1600 ug/kg

3-Nitroaniline 99-09-2 SW8468270C 9/98 5.0 ugiL 50 ug/L 2/98 197 ug/kg 1600 ug/kg

4-Nitroaniline 100-01-6 SW8468270C 9/98 0.81 ugiL 50 ug/L 2/98 504 ug/kg 1600 ug!kg

Nitrobenzene 98-95-3 SW8468270C 9/98 1.1 ug/L 10 ug/L 2/98 35 ug/kg 330 ug/kg

2-Nilrophenol 88-75-5 SW8468270C 9/98 2.0 ug/L 10 ug/L 2/98 55 ug/kg 330 lIgikg

4-Nitrophenol 100-02-7 SW8468270C 9/98 10 ugiL 50 ugIL 2/98 720 ug/kg 1600 uglkg

4-Nitroquinoline-l-oxide 56-57-5 SW8468270C 9/98 50 ug/L 100 ug/L 4/98 1670 ugikg 3300 ug/kg

N-Nitrosodi-n-butylamine 924- J6-3 SW8468270C 9/98 5ug!L 10 ug/L 2/98 165 ug/kg 330 ug/kg

N-Nitrosodiethylamine 55-18-5 SW8468270C 9/98 5 ug/L 10 ug/L 2/98 165 ug/kg 330 ug/kg

N-Nitrosodimethylamine 62-75-9 SW8468270C 9/98 5ug.!L 10 ugiL 2/98 165 ug/kg 330 uglkg

N-.Nitrosodiphenylamine 86-30-6 SW8468270C 9/98 5 ugtL 10 ugiL 2/98 165 ug/kg 330 uglkg

N-Nitrosodi-n-propylamine 621-64-7 SW8468270C 9/98 0.87 ugiL 10 ug/L 2/98 24 ug·'kg 330 ugJ'kg

n-Nitrosomclhylethylamine 10595-95-6 SW8468270C 9/98 .5 ug!L 10 ug/L 2198 165 ug/kg 330 ug/kg

N-Nilrosomorpholine 59-89-2 SW8468270C 9/98 5 ugJ'L 10 ug/L 2/98 165 ug!kg 330 ugikg
i' 100-75-4 SW8468270C 2/98 165 ugikg 330 ug/kgIIN-Nitrosopiperidinc 9/98 5 ug,:L 10 ugiL

'IN-Nitrosopyrrolidine 930-55-2 SW8468270C 9/98 5 ug,iL 10 ugiL 2198 165 ug/kg 330 ug./kg

N-Nitro-o-toluidine 99-55-8 SW8468270C 9/98 10 ug':L :W ug/L 2/98 330 ug./kg 660 ugikg

Parathion 56-38-2 SW8468270C 9/98 25 ug/L 50 ug/L 2/98 800 ug/kg 1600 ug/kg

Pcntachlorobenzene 608-93-5 SW8468270C 9/98 5 ug'L 10 ug/L 2/98 165 ug/kg 330 ug:kg

Pentachloroethane 76-01-7 SW8468270C 9/98 25 ugiL 50 ugiL 2/98 800 ug:'kg 1600 uglkg

Pentachloronitrobenzene 82-68-8 SW8468270C 9/98 25 ug/L 50 ugiL 2/98 800 ug/kg 1600 uglkg

Pentachlorophenol 87-86-5 SW8468270C 9/98 18 ug!L 50 ugiL 2/98 250 ugikg 1600 ugikg

Phenacetin 62-44-2 SW8468270C 9/98 10 ug/L 20 uglL 2/98 330 uglkg 660 ug/kg

Phenanthrene 85-01-8 SW8468270C 9/98 0.96 ug/L 10 ug/L 2/98 52 ugikg 330 ug/kg

Phenol 108-95-2 SW8468270C 9/98 5.0 ug/L 10 uglL 2/98 59 ugikg 3311 ug/kg

p-Phenylene diamine 106-50-3 SW8468270C 9/98 50 ugiL 100 ugiL 2/98 1650 ug/kg 3300 ug/kg.
Phorat.: 298-02-2 SW8468270C 9/98 25 ugiL 50 ug/L 2/98 800 ugikg 1600 uglkg

2-Picoline 109-06-8 SW8468270C 9/98 10 uglL 20 ugiL 2/98 330 uglkg 660 ug/kg

Pronamide 23950-58-5 SW8468270C 9/98 III ugiL 20 ugiL 2/98 330 ug/kg 660 ug/kg

Pyrene 129-00-0 SW8468270C 9/98 1.0 uglL 10 ugIL 2198 58 ug/kg 330 ugikg

Pyridine 110-86-1 SW8468270C 9/98 10 ugiL 20 ug.tL 2/98 330 ug.'kg 660 lIg1kg

Safrok. Total 94-59-7 SW8468270C 9/98 10 ugiL 20 ugiL 2/98 330 ug/kg 660 ugikg

1.2.4.5-Tctrachlorobenzene 95-94-3 SW8468270C 9/98 5 ug'L 10 ugiL 2/98 165 ug/kg 330 ug/kg

2.3 A.6-Tdraeh lora phenol 58-90-2 SW8468270C 9/98 25 ug.iL 50 ug/L 2/98 SOO uglkg 1600 uglkg

2.3.5JI-T<:Irachlorophenol 935-95-5 SW84h 8270C 3/99 25 ug/L 50 lIg.tL 2/98 800 ug/kg 1600 uglkg

T<:traelhyldilhiopyrophosphate 3689-24-5 SW8468270C 9198 25 ug.'L 50 ug/L 2/98 800 ug.'kg 1600 ug/kg
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1.2.4-Trichlorobenzene 120-82-1 SW8468270C 9/98 0.79 ugIL 10 uglL 2/98 23 ug/kg 330 ug/kg

2.4.5-Trichlorophenol 95-95-4 SW8468270C 9/98 1.7uglL 10 ugIL 2/98 112 uglkg 330 ug/kg

2.4.6-Trichlorophenol 88-06-2 SW8468270C 9/98 1.8uglL 10 ugIL 2/98 85 ug/kg 330 ug/kg

0.0.0-TriethyIphosphorothioate 126-68-1 SW8468270C 9/98 25 uglL 50 ugIL 2/98 800 ug/kg 1600 ug/kg

1.3.5-Trinitrobenzene 99-35-4 SW8468270C 9/98 25 uglL 50 ugIL 2/98 800 ug/kg 1600 ug/kg

•
. ~~.,I..~· .

•
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TABLE 5-12
SACRAMENTO LABORATORY

GCIMS Semi-Volatile CWM Chemical Degradate Method
Method Detection Limits (MDL) and

Reporting Limits (RL)

•
Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

Acetophenone 98-86-2 SW846 8270C CWM 5/99 2.5 ugiL 5.0 ugIL 12196 0.060 mglkg 1.0 mglkg

Benzothiazole 95-16-9 SW846 8270C CWM 12196 0.476 ugiL 5.0 ugiL 12196 0.097 mglkg 1.0 mglkg

Ch1oroacetophenone 532-27-4 SW846 8270C CWM 5/99 2.5 ugIL 5.0 ugIL 12196 0.070 mglkg 1.0 mglkg

p-Chloropht::nylmethylsulfide 13-09-1 SW846 8270C CWM 12/96 0.553 ugIL 5.0 ugIL 12196 0.094 mglkg 1.0 mglkg

p-Chlorophenylmethylsulfone 98-57-7 SW846 8270C CWM 12/96 0.867 ugIL 10 ugiL 12196 0.247 mglkg 5.0 mglkg

p-Chloropht::nylmt::thylsulfoxide 934-73-6 SW846 8270C CWM 12196 0.901 ugiL 10 ugiL 12/96 0.448 mglkg 5.0 mglkg

Chloropicrin 76-06-2 SW846 8270C CWM 5/99 2.5 ugiL 5.0 ugIL 12196 0.30 mglkg 1.0 mglkg

Dimt::thyl disulfide 624-92-0 SW846 8270C CWM \2/96 0.266 ugIL 5.0 ugiL 12196 0.046 mglkg 0.5 mglkg

IA-Dithiant:: 505-29-3 SW846 8270C CWM 12/96 0.433 ugiL 5.0 ugiL 12/96 0.092 mg/kg 1.0 mglkg

IA-Oxathiant:: 15980-\5-\ SW846 8270C CWM 12196 0.572 ugiL 5.0 ugiL 12/96 0.074 mg/kg 0.5 mg/kg

•

•
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Decachlorobiphenyl 2051-24-3 EPA-141668 1/99 -pgIL pglL 1/99 -- pglg pglg

Biphenyl. dichloro 25512-42-9 EPA-141668 1/99 -pglL pglL 1/99 -- pglg pglg

1.1 '-Biphenyl. heptachloro- 28655-71-2 EPA-141668 1/99 -pglL pglL 1/99 -- pglg pglg

2.2'.3.3'.4.4'.5- 35065-30-6 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg
Heptachlorobiphenyl

2.3.3',4.4'.5.5'- 39635-31-9 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg
Heptachlorobiphenyl

1.1 '-Biphenyl. 2.2'.3.4.4'.5,5'- 35065-29-3 EPA-141668 1/99 20 pgIL 20 pglL 1/99 2.0 pglg 2.0 pglg
heptachloro-

I.!'-Biphenyl. hexachloro- . 26601-M-9 EPA-141668 1/99 -pglL pglL 1/99 •• pglg pglg

2.3'A,4'.5.5'-Hexachlorobiphenyl 52663-72-6 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

2.3.3',4.4',5-Hexachlorobiphenyl 38380-08-4 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

2.3.3'.4.4'.5'-Hexachlorobiphenyl 69782-90-7 EPA-141668 1/99 20pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

3.3'.4.4'.5.5'-Hexachlorobiphenyl 32774-16-6 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

Biphenyl. chlOl'o 27323-18-8 EPA-141668 1/99 -- pglL pg/L 1/99 -- pglg pglg

1'-Biphenyl. nonachloro- 53742-07-7 EPA-141668 1/99 -- pglL pglL 1/99 -- pglg pg/g

.1 '-Biphenyl. octachloro- 55722-26-4 EPA-141668 1/99 -- pglL pglL 1/99 -- pglg pglg

Biphenyl. pentachloro 25429-29-2 EPA-141668 1/99 -- pglL pg/L 1/99 -- pglg pglg

2'J.4.4'.5-Pentachlorobiphenyl 65510-44-3 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

2.3'.4.4'.5-Pentachlorobiphenyl 31508-00-6 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

2.3.3'.4,4'-Pentachlorobiphenyl 32598-14-4 EPA-141668 1/99 20 pglL 20.0 pgIL 1/99 2.0 pglg 2.0 pglg

2.3.4.4'.5-Pentachlorobiphenyl 74472-37-0 EPA-141668 1/99 20 pglL 20.0 pg/L 1/99 2.0 pglg 2.0 pgig

3.3'.4.4'.5-Pentachlorobiphenyl 57465-28-8 EPA-141668 1/99 20 pglL 20.0 pgIL 1/99 2.0 pgfg 2.0 pglg

3.4.4'.5-Tetrachlorobiphenyl 70362-50-4 EPA-141668 1/99 20 pglL 20.0 pglL 1/99 2.0 pgfg 2.0 pglg

Tetrachlorobiphenyl QI180 EP.-\-14 1668 1/99 -- pglL pglL 1/99 -- pglg pg/g

Biphenyl. 3.3',4,4'-tetrachloro 32598-13-3 EPA-141668 1/99 20.0 pglL 20.0 pglL 1/99 2.0 pglg 2.0 pglg

Biphenyl. trichloro 25323-68-6 EPA-141668 1/99 -- pglL pglL 1/99 -- pgfg pglg

•



TABLE 5-14
SACRAMENTO LAHORATORY

Method 1653
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appernix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 20 of40 •

Water Soil

CAS

Parameter No, Method Date MOL RL Date MOL RL

Pentachlorophenol 87-86-5 EPA-20 1653 12197 2.~ ugIL 5.0 ugIL NR NR
Tetrachlorocatechol 1198-55-6 EPA-20 1653 12/97 2.5 ugIL 5.0 ugIL NR NR
Tetrachloroguaiacol 2539-17-5 EPA-20 1653 12197 2.5 ugIL 5.0 ugIL NR NR
2.3.4.6-Tetrachlorophenol 58-90-2 EPA-20 1653 12197 1.25 ugJl. 2.5ugIL NR NR
3.4,5-Trichlorocatechol 56961-20-7 EPA-20 1653 12197 2.5 ugIL 5.0 uglL NR NR
3.4.6-Trichlorocatechol 32139-72-3 EPA-20 1653 12/97 2.5 ugIL 5.0 ugIL NR NR
4.5.6-Trichloroguaiacol 2668-24-8 EPA-20 1653 12197 1.25 uglL 2.5 uglL NR NR
3.4.5-Trichloroguaiacol 57057-83-7 EPA-20 1653 12197 1.25 uglL 2.5 uglL NR NR
3.4.6-Trichloroguaiacol . 60712-44-9 EPA-20 1653 12/97 1.25 uglL 2.5 uglL NR NR
2.4.5-Trichlorophenol 95-95-4 EPA-20 1653 12197 1.25 uglL 2.5 ug/L NR NR
2.4.6-Trichlorophenol 88-06-2 EPA-20 1653 12/97 1.25 ugIL 2.5 uglL NR NR
Trichlorosyringol 2539-26-6 EPA-20 1653 12/97 1.25 ugiL 2.5 uglL NR NR

•

•



• TABLE 5-15
SACRAMENTO LABORATORY

Method 16138
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility AppenJix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 21 of 40

Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

Total Hexachlorodibenzo-p- 34465-46-8 EPA-S 16138 3/99 Opg/L pg/L 3/99 Opg/g pg/g

dioxins

Total Hexachlorodibenzoturans 55684-94-1 EPA-516138 3/99 Opg/L pgIL 3/99 OPg/g pg/g

1.2.3.4.6.7.8- 35822-46-9 EPA-516138 2/96 10.9 pg/L pg/L 9/97 0.250 pg/g pg/g

Heptachlorodibenzo-p-dioxin

Total Heptachlorodibenzo-p- 37871-00-4 EPA-516138 3/99 Opg/L pgIL 3/99 Opg/g pg/g

dioxins

1.2.3.4.6.7,8- 67562-39-4 EPA-516138 2196 18.9 pg/L pgIL 9/97 0.250 pglg pg/g

Heptachlorodibenzofuran

1.2.3.4.7.8.9- 55673-89-7 EPA-516138 2/96 16.3 pg/L pgIL 9/97 0.250 pglg pg/g

Heptachlorodibenzofuran

Total Heptachlorodibenzofurans 38998-75-3 EPA-516138 3/99 OpglL pg/L 3/99 Opgig pgig

1.2.3.7.8.9-Hexachlorodibenzo- 19408-74-3 EPA-516138 2/96 15.9pg/L pg/L 9/97 0.338 pgig poio:=-:=

p-dioxin

1.2.3.4.7.8-Hexachlorodibenzo- 39227-28-6 EPA-5 16138 2/96 12.9 pg/L pg/L 9/97 0.510 pgfg pg/g

-dioxin

3.6.7.S-Hexachlorodibenzo- 57653-85-7 EPA-5 16138 2/96 17.0 pg/L pglL 9/97 0.348 pglg pg./g

oxin

1.2.3.4.7.S- 70648-26-9 EPA-516138 2/96 22.2 pg./L pg/L 9/97 0.290 pg./g pg./g

Hexachlorodibenzofuran

1.2.3.6.7.8- 57117-44-9 EPA-516138 2196 12.0 pg/L pg/L 9/97 2.50 pgig pg./g

Hexachlorodibenzoturan

1.2.3.7.8.9- 72918-21-9 EPA-516138 2/96 14.0 pg/L pglL 9/97 2.50 pg/g pg/g

Hexachlorodibenzofuran

2.3.4.6.7.8- 60851-34-5 EPA-5 16138 2/96 15.8 pg./L pg/L 9/97 2.50 pglg pglg

Hexachlorodibenzoturan

Octachlorodibenzo-p-dioxin 3268-87-9 EPA-516138 2/96 36.2 pglL pg/L 9/97 0.991 pglg pg/g

Octachlorodibenzofumn 39001-02-0 EPA-516138 2/96 60.6 pg/L pg/L 9/97 0.500 pg/g pg/g

1.2.3.7.8-Pentachlorodibenzo-p- 40321-76-4 EPA-516138 2/96 12.5 pglL pglL 9/97 0.250 pg./g pglg

dioxin

1.2.3.7.8- 57117-41-6 EPA-516138 2/96 11.8 pglL pg/L 9/97 0.250 pg/g pglg

Pentachlorodibenzofuran ..
2.3.4.7.8- 57117-31-4 EPA-516138 2/96 13.8 pg/L pg/L 9/97 0.250 pg/g pglg

Pen tach lorod ibenzofuran

Total PCnlachlorodihenzo-p- 36088-22-9 EPA-516138 3/99 OpgiL pgiL 3/99 opglg pg/g

dioxins

Total Pcntachlorodibenzofurans 30402-15-4 EPA-5161}B 3/99 OpgiL pg/L 3/99 Opglg pglg

2.3. i.R-Tctrachlorodibenzo-p- 1746-01-6 EPA-516138 2/96 3.11 pglL pglL 9/97 0.123 pg/g pg/g

dioxin

2.3. 7.X-Tctrachlorodibenzofuran 51207-31-9 EPA-516138 2/96 1.23 pglL pglL 9/97 0.067 pg./g pgig

Total Tetrachlorodibcnzo-p- 41903-57-5 EPA-516138 3/99 OpglL pg/L 3/99 Opg/g pg/g

OXIIlS

I Tetrachlorodibenzolurans 55722-27-5 EPA-S 16138 3/99 OpgiL pglL 3/99 Opg/g pg/g

- .7.S-Tctrachlorodibenzo-p- 1746-01-6 EPA-516138-Tetras 2/96 3.11 pglL pg/L 9/97 0.123 pg./g NR
dioxin

2.3. 7.X-Tctrachlorodibenzofuran 51207-31-9 EPA-5 16138-Tetras 2/96 1.23 pg/L pglL 9/97 0.067 pglg NR



TABLE 5-16
SACRAMENTO LABORATORY

Method 551
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 22 of40

•
Water Soil

CAS

Parameter No. Method Date ·MDL RL Date MDL RL

2.3.7.8-Tetrachlorodibenzo-p- 1746-01-6 NCASI551 2/96 3.11 pg/L pgIL 7/97 0.123 pg/g pg/g
dioxin

2.3.7,8-Tetrachlorodibenzofuran 51207-31-9 NCAS1551 2/96 1.23 pgIL pg/L 7/97 0.067 pg/g pglg

•

•



• TABLE 5-17
SACRAMENTO LABORATORY

Chemical Degradate Methods
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: Marth 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 23 01'40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Nitroguanidine 556-88-7 NONE UV/HPLC per SOP 10/97 0.960 ug/L 20 ug/L 10/97 0.023 mg/kg 0.25 mg/kg

Phosphorus 7723-14-0 SAC GC-FPD 4/98 0.0501 ug/L 1.0ugIL 4/98 0.00058 0.010 mglkg
mg/kg

•



TABLE 5-18
SACRAMENTO LABORATORY

Dioxin Method 8280
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appt:rdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 24 of40 •

Water Soil
CAS

Parameter No. Method Date MDL RL Date MDL RL
Total Hc:xachlorodibc:nzo-p- 34465-46-8 SW8468280 3/99 OnglL nglL 3/99 onglg nglgdioxins
Total Hexachlorodibenzofurans 55684-94-1 SW8468280 3/99 OnglL ngIL 3/99 Onglg ngja- ::1.2.3.4.6.7.8- 3582246-9 SW8468280 8/96 1.18 nglL nglL 8/96 0.08 nglg nglgHc:ptachlorodibc:nzo-p-dioxin
Total Hc:ptachlorodibc:nzo-p- 37871-00-4 SW8468280 3/99 OnglL nglL 3/99 Onglg nglgdioxins

1.2.3.4.6.7.8- 67562-39-.:1 SW8468280 8/96 0.96 ngiL nglL 8/96 0.05 ng/g nglgHc:ptachlorodibc:nzofuran
1.2.3.4.7.8.9- 55673-89-7 SW8468280 8/96 0.83 nglL nglL 8/96 0.09 nilg ngigHc:ptachlorodibc:nzofuran
Total Hc:ptachlorodibc:nzofurans 38998-75-3 SW8468280 3/99 OnglL nglL 3/99 onglg nglg
1.2.3.7.8.9-Hexachlorodibc:nzo- 19408-74-3 SW8468280 8/96 0.59 nglL nglL 8/96 0.04 ngig nglgp-dioxin
1.2.3.4.7,8-Hc:xachlorodibc:nzo- 39227-28-6 SW8468280 8/96 IAOnglL nglL 8/96 0.19 nglg nglgp-Jioxin
1.2.3.6.7.8-Hc:xachlorodibc:nzo- 57653-85-7 SW8468280 8/96 1.44 nglL nglL 8/96 0.29 nglg nglgp-dioxin

1.2.3.4.7.8- 70648-26-9 SW8468280 8/96 1.23 nglL nglL 8/96 0.09 nglg nglgHc:xachlorodibc:nzofuran
1.2.3.6.7.8- 571 17-44-9 SW8468280 8/96 1.18 ngiL ngIL 8/96 0.14 nglg nglgH':xachlorodibc:nzofuran
1.2.3.7.8.9- 72918-21-9 SW8468280 8/96 0.58 ngll nglL 8/96 0.11 nglg nglgHc:xachlorodibc:nzofuran
2.3.4.6.7.8- 60851-34-5 SW8468280 8/96 0.59 ng/L nglL 8/96 0.10 ngig ngigHc:xachlorodibc:nzoturan
Octachlorodibc:nzo-p-dioxin 3268-87-9 SW8468280 8/96 2.18 ngiL nglL 8/96 0.12 ngig ngig
Octachlorodibc:nzoturan 39001-02-0 SW8468280 8/96 J.l 0 ngiL nglL 8/96 0.12 nglg ngig
1.2.3.7.8-Pc:ntachloroJibc:nzo-p- 40321-76-4 SW8468280 8/96 0.86 ngiL nglL 8/96 0.08 nglg nglgdiuxin

1.2.3.H- 57117-41-6 SW8468280 8/96 1.17 nglL nglL 8/96 0.12 nglg ngigPen tach lorod ihc:nzo I'll ran
2.3.n.X- 57117-31-4 SW8468280 8/96 0.87 ngil ngiL 8/96 0.08 nglg ngigPen tach Imud ibc:nzo lu ran
Total Pc:ntachlorodibc:nzo-p- 36088-22-9 SW8468280 3/99 OngiL ngil 3/99 onglg nglgdioxins

Total Pc:ntachlorodibc:nzofurans 30402-15-4 SW8468280 3/99 Ongil nglL 3/99 onglg ngig2.3.7.8-Tc:trachlurodibc:nzo-p- 1746-01-6 SW8468280 8/96 0.30 ngll ngiL 8/96 OJOngiL nglgdioxin

2.3.7.8-Tc:trachlorodibc:nzoluran 51207-31-9 SW8468280 8/96 0.16 ngiL ngiL 8/96 0.16 ng/L ngilTotal Tdrachlorodibc:nzo-p- 41903-57-5 SW8468280 3/99 Ongil ngll 3/99 onglg nglgdiu.\ins

Total Tc:trachl11rodihenzoturans 55722-27-5 SW8468280 3/99 Ongll nglL 3/99 {) nglg nglg



• TABLE 5-19
SACRAMENTO LABORATORY

Dioxin Method 8280A
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 25 of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Total Hc:xachlorodibc:nzo-p- 34465-46-8 SW8468280A 3/99 OngiL ngiL 3/99 Ongig ngig

dioxins

Total Hexachlorodibenzofurans 55684-94-1 SW8468280A 3/99 OngiL nglL 3/99 onglg nglg

l.1.3,4.6.7.8- 35822-46-9 SW8468280A 7/98 3.07 nglL ngiL 7/98 0.25 nglg nglg
Heptachlorodibenzo-p-dioxin

Total Hc:ptachlorodibenzo-p- 37871-00-4 SW8468280A 3/99 OngiL ngiL 3/99 Onglg nglg

dioxins

l.1.3.4.6.7.8- 67562-39-4 SW8468280A 7/98 1.25 nglL ngiL 7/98 0.16 ngig ngig

Heptachlorodibenzofuran

I.:U.4.7.8.9- 55673-89-7 SW8468280A 7/98 5.51 nglL ngiL 5/98 0.35 nglg nglg

Hc:ptachlorodibenzofuran

Teital Heptachlorodibenzofurans 38998-75-3 SW8468280A 3/99 OngiL ngiL 3/99 onglg nolo
-=-e

1.2.3.7.8.9-Hexachlorodibc:nzo- 19408-74-3 SW8468280A 7/98 5.20 ng/L ngiL 5/98 0,48nglg ngig

p-diuxin

1.2.3.4.7.8-Hexachlorodibenzo- 39227-28-6 SW8468280A 7/98 2.61 ngiL ngiL 5/98 0.61 nglg nglg

ioxin

.3.6.7.8-Hexachlorodibenzo- 57653-85-7 SW8468280A 7/98 3.53 ngiL ngiL 5/98 0.83 nglg nglg'

p-dioxin

l.1.3.4.7.8- 70648-26-9 SW8468280A 7/98 1.44 nglL ngiL 5/98 0.50 nglg nglg
Hexachlorodibenzoturan

1.2.3.6.7.8- 571 [7-44-9 SW8468280A 7/98 3.73 ngiL ngiL 5/98 0.63 ngig nglg

Hc:xachlorodibenzofurnn

1.2.3.7.8.9- 72918-21-9 SW8468280A 7/98 8.54 ngiL ngiL 5/98 0.74 nglg nglg
Hc:xachlorodibenzoturan

2.3.4.6.7.S- 60851-34-5 SW8468280A 7/98 3.62 nglL nglL 5/98 0.28 nglg nglg
Hc:x:l\.:hlorodibenzofuran

Octudllorodibenzo-p-dioxin 3268-87-9 SW8468280A 7/98 3.37 ng/L nglL 5/98 0.50 nglg nglg

Octachlorodibenzoturan 39001-02-0 SW8468280A 7/98 2.78 ngiL ngiL 5/98 0.50 nglg nglg

1.2.3.7.8-Pel1luchlorodibenzo-p- 40321-76-4 SW8468280A 7/98 2.64 ngiL ngiL 5/98 0.29 nglg nglg

dioxin

1.2.3.7.8- 57117-41-6 SW8468280A 7/98 2.29 ngiL ngiL 5/98 0.32 ngig nglg

Pcn tach lorod ibc:nzoturan

2.3.4.7.8- 57117-31-4 SW8468280A 7/98 1.44 nglL ngiL 5/98 0.39 nglg nglg

PCjHachlorodibenzofuran

Totall'entachlorodibc:nzo-p- 36088-22-9 SW8468280A 3/99 OngiL ngiL 3/99 Ongig nglg

dioxins .
Total PC:l1lachlorodibc:nzofurans 30402-15-4 SW84682S0A 3/99 O~glL ngiL 3/99 Onglg nglg

2.3.7.8-Tctrachlorodibc:nzo-p- 1746-01-6 SW8468280A 5/98 -- ngiL ngiL 5/98 -- nglL nglg

dioxin

2.3.7.8-Tctrachlorodibc:nzofuran 51207-31-9 SW8468280A 4/99 -- ngiL ngiL 4/99 -- ngiL ngiL4;'[ T"m,h[modib<,w-p- 41903-57-5 SW8468280A 3/99 OngiL ngiL 3/99 Ongig nglg

xins

tal Tctrachlorodibc:nzoturans 55722-27-5 SW8468280A 3/99 OngiL ngiL 3/99 ongig nglg



Quanterra QAMP Facility Apperxlix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 26 of 40 •TABLE 5-20

SACRAMENTO LABORATORY
Dioxin Method 8290

Method Detection Limits (MDL) and
Reporting Limits (RL)

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL
Q99999 SW8468290 NR NR 9/97 0.250 pg/g NR

I.i.3.4.6.7.9- 58200-70-7 SW8468290 3/99 Opg/L 25 pgIL 3/99 2.5 pg/g pg/g
Heptachlorodibenzo-p-dioxin
1.2.3.4.6.7.9- 70648-25-8 SW8468290 3/99 OpgiL 25 pgIL 3/99 2.5 pgig pg/g
Heptachlorodibenzofuran
Total Hexachlorodibenzo-p- 34465-46-8 SW8468290 3/99 OpgiL pg/L 9/97 -- pgiL pglL
dioxins

Total Hexachlorodibenzofurans 55684-94-1 SW8468290 3/99 Opg/L pglL 9197 -- pg/L pglg
1.:!.3.4.6.7.8- 35822-46-9 SW8468290 8/98 3.93 pgiL pglL 9/97 -- pg/L pglg
Heptachlorodibenzo-p-dioxin
Total Heptachlorodibenzo-p- 37871-00-4 SW8468290 3/99 OpglL pglL 9/97 -- pglL pgiL
dioxins

1.2.3.4.6.7.8- 67562-39-4 SW8463290 8/98 3.92 pg/L pglL 9197 -- pglL pglL
Heptachlorodibenzofuran

1.2.3.4.7.8.9- 55673-89-7 SW8468290 8/98 5.08 pgiL pg/L 9/97 -- pgiL pglL
Heptachlorodibenzofuran
Toral Heptachlorodibenzofurans 38998-75-3 SW8468290 3/99 OpglL pglL 9/97 -- pgiL pglL
1.2.3.7.8.9-Hexachlorodibenzo- 19408-74-3 SW8468290 8/98 7.76 pgiL pgIL 9/97 -- pgIL pglg
p-dioxin

1.2.3.4.7.8-Hexachlorodibenzo- 39:!27-28-6 SW8468290 8/98 7.28 pglL pglL 9/97 -- pglL pglL
p-dioxin

1.2.3.6.7.8-Hexachlorodibenzo- 57653-85-7 SW8468290 8/98 6.20 pg/L pglL 9/97 -- pglL pg/L
p-dioxin

1.2.3.4.7.8- 70648-26-9 SW8468290 8/98 4.01 pglL pglL 9/97 -- pglL pglg
Hexachlorodibenzofuran

1.2.3.6.7.8- 57117-44-9 SW8468290 8/98 7.IOpglL pglL 9/97 -- pg/L pg/gHexachlorodibenzofuran

1.2.3.7.8.9- 72918-21-9 SW8463290 8/98 8.01 pgiL pglL 9197 -- pglL pglLHexachlorodibenzofuran

2.3.4.6.7.8- 60851-34-5 SW8468290 8/98 6.11 pglL pg/L 9/97 -- pg/L pglgHexachlorodibenzofuran

Octachlorodibenzo-p-dioxin 3268-87-9 SW8468290 8/98 15.59 pg/L pg/L 9/97 -- pg/L pg/g
(Jctachlorodibenzofuran 39001-02-0 SW8468290 8/98 11.88 pg.-'L pg/L 9/97 -- pglL pil/g
1.2.3.7.8-Pc:ntachlorodibenzo-p- 40321-76-4 SW8468290 8/98 6.59 pg/L pgiL 9/97 -- pgiL pg/Ldioxin .
1.2.3.7.8- 57117-41-6 SW8468290 8/98 6.00 pg/L pgiL 9/97 -- pgiL pgiLPc:ntachlorodibenzofuran

2.3.4.7.8- 57117-31-4 SW8468290 8/98 4.90 pgiL pg/L 9/97 -- pgIL pglLPentachlorodibenzoturan
1.2.3.4.7-Pentachlorodibenzo-p- 39227-61-7 SW8468290 3/99 Opg/L pg/L 3/99 2.5 pgig pglgdioxin

Total Pentachlorodibc:nzo-p- 36088-22-9 SW8463290 3/99 Opg/L pgiL 9/97 -- pglL pg/Ldioxins

Total Pentachlorodibenzofurans 30402-15-4 SW8468290 3/99 Opg/L pglL 9/97 -- pg/L pg.!L
2.3.7.8-T<:trachlorodihc:nzo-p- 1746-01-6 5\\/8463290 8/93 1.21 pg./L pgiL 9/97 -- pg/L po;o-=-:=dioxin

:U.7.8- rc:tr;l\;hlorodibenzofuran 51207-J 1-9 SW3463290 8/98 1.92 pgiL pg/L 9/97 -- pglL pg/L



• TABLE 5-20
SACRAMENTO LABORATORY

Dioxin Method 8290'
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterrn QAMP Facility Apperrlix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 27 of40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

1.3.6.8-Tetrachlorodibenzo-p- 33423-92-6 SW8468290 3/99 OpgiL 5pgIL 3/99 0.5 pgig pgig
:dioxin

1.3.7.9-Tetrachlorodibenzo-p- 62470-53-5 SW8468290 3/99 opgIL 5pgiL 3/99 0.5 pgig pgig
dioxin

Total Tetrachlorodibenzo-p- 41903-57-5 SW8468290 3/99 Opg/L pg/L 9/97 - pg/L pg/L
dioxins

1.2.7,8-Tetrachlorodibenzofuran 58802-20-3 SW8468290 3/99 Opg/L 5pg/L 3/99 0.5 pg/g pglg

1.3.6.8-Tetrachlorodibenzofuran 71998-72-6 SW8468290 3/99 Opg/L 5pg/L 3/99 0.5 pg/g pglg

Total Tetrachlorodibenzofurans 55722-27-5 SW8468290 3/99 Opg/L pgIL 9/97 -pg/L pglL

•

•



TABLE 5-21 .
SACRAMENTO LABORATORY

Method 8321
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appelllix
Sacramento Laboratory
Dale Initiated: March 20, [995
Revision No.: 5
Date Revised: October 28, 1999
Page 28 of40 •

Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

Picric Acid 88-89-1 SW8468321A 7/98 4.436 ugIL 20 ugIL 7/98 0.134 mglkg 1.0 mglkg

Thiodiglycol 111-48-8 SW8468321-TDG 9/95 0.029 ug/L 0.25 ugIL 11/96 0.000618 0.025 mglkg
mglkg

•

•



• TABLE 5-22
SACRAMENTO LABORATORY

Method 8321 A
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Appc:rdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 29 of 40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

2-Amino-4,6-dinitrotoluene 35572-78-2 SW846 SW8321A 10/97 0.034 ug/L 0.26 ug/L 10/97 0.013 mg/kg 0.25 mg/kg

4-Amino-2,6-dinitrotoluene 19406-51-0 SW846 SW8321A 10/97 0.015 ug/L 0.26 ugIL 10/97 0.015 mg/kg 0.25 mg/kg

Bromacil 314-40-9 SWS46 SW8321A 5/99 0.05 ug/L 0.1 ug/L 5/99 5.00 ug/kg 10 ug/kg

Diisopropylm~thylphosphonate 1445-75-6 SW846 SW8321A 12/96 3.475 ug/L 10 ug/L 12/96 3.967 ug/kg 50 ug/kg

Dim~thylm~thylphosphonate 756-79-6 SW846 SW8321A 12196 1.748 ug/L 10 ugIL 12/96 4.396 ug/kg 50 ug/kg

1.3-Dinitrob~nz~n~ 99-65-0 SWS46 SW8321A 10/97 0.015 ug/L 4.0 ug/L 10/97 0.015 mg/kg 0.25 mg/kg

2.4-Dinitrotolu~n~ 121-14-2 SW846 SW8321A 10/97 0.017 ug/L 0.26 ug/L 10/97 O.OIS mg/kg 0.25 mglkg

2.6-Dinitrotolu~ne 606-20-2 SW846 SW8321A 10/97 0.010 ug/L 0.26 ug/L 10/97 0.012 mgikg 0.25 mg/kg

Diuron 330-54-1 SW846 SW8321A 5/99 0.05 ug/L 0.1 ug/L 5/99 5.00 ug/kg 10 ugikg

Ethyl melhylphosphonic acid 1832-53-7 SWS46 SW8321A 12/96 2.936 ug/L 10 ug/L 12/96 4.Sn ug/kg 50 uglkg

H~xahydro-I.3.5-trinitro-I.3.5- 121-S2-4 SWS46 SWS321A 10/97 0.015 ug/L 14.0 ug/L 10/97 0.025 mg/kg 0.25 mg/kg

triazin.:

Isopropyl m~thyl phosphonic IS32-54-S SWS46 SWS321A 12196 8.06 ug/L 50 ugfL 12/96 14.92 ugikg 50 ug/kg

acid

Methyl-2.4.6- 479-45-S SW846 SWS321A 10/97 0.009 ug/L 4.0 ug/L 10/97 0.009 mg/kg 0.25 mg/kg

initroph~nylnitramin~

thylphosphonic Acid 993-13-5 SW846 SWS321A 12/96 11.71 ug/L 100 ug/L 12/96 44.-15 ug/kg 500 ug/kg

Ilrob~nz~n~ 98-95-3 SW846 SW8321A 10/97 0.100 ug/L. 6.4 ug/L 10/97 0.100 mglkg 0.25 mglkg

Nitroglyc~rin 55-63-0 SW846 SW8321A 10/97 0.092 ug/L 10.0 ug/L 10/97 o.on mg/kg 0.50 mg/kg

2&4-Nilrotolu~n~ QI846 SW846 SWS321A 10/97 0.164 ug/L 0.26 ug/L 10/97 0.035 mg/kg 0.25 mgikg

I1l-Nitrot()llI~n~ 99-0S-1 SW846 SW8321 A 10/97 0.136ug/L 0.26 ug/L 10/97 0.136 mg/kg 0.25 mg/kg

Octahydro-I.3.5.7-tetranitro- 2691-41-0 SWS46 SW8321A 10/97 0.115 ug/L 13.0 ug/L 10/97 0.115 mg/kg 0.50 mg/kg

1.3.5.7-tclrazocin~

P~nta~rYlhrilol T~lranitr.lt~ 7S-II-5 SWS46 SW8321A 10/97 0.069 ug/L 1.00 ug/L 4/98 0.115 mg/kg 0.50 mg/kg

Isalch~m 123 Surfactant QI995 SW846 SW8321A 3/99 1.297 mg/L 5.0 mg/L 12/98 0.846 mg/kg 5.0 mglkg

Thiodiglycol 111-48-8 SWS46 SWS321A 9/95 0.029 ug/L 10 ug/L 12/96 4.208 ug/kg 50 ug/kg

1.3.5-Trinilrob.:nzen~ 99-35-4 SW846 SW8321A 10/97 0.010 ug/L 7.3 ug/L 10/97 0.010 mg/kg 0.25 mg/kg

2.4.6-Trillitrotolu~n~ 118-96-7 SWS46 SW8321A 10/97 0.005 ug/L 0.26 ug/L 10/97 0.005 mg/kg 0.25 mg/kg

•



TABLE 5-23
SACRAMENTO LABORATORY

Method 8331
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28, 1999
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•
Water Soil

CAS

Parameter No. Method Date MOL RL Date MOL RL

Tetrnzenc 31330-63-9 SW846 SW8331 11/98 0.809 ugIL 10 ugIL 11/98 0.099 ugiL 2.0 rng/kg

•

•



•• TABLE 5-24
SACRAMENTO LABORATORY

ICP MS Method 200.8
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QA:'\IP Facility Appc:rdix
Sacramento Laboratory
Dale Initiated: :'vlarch 20. 1995
Revision No.: 5
Date Revised: Octobc:r 28. 1999
Page 3101"40

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Antimony 7440-36-0 MCAWW200.8 4/98 0.00016 mg/L 0.002 mg/L 4/98 0.01 mglkg 0.2 mglkg

Arsenic 7440-38-2 MCAWW200.8 4/98 0.00041 mg/L 0.002 mgIL 4/98 0.08 mglkg 0.2 mglkg

Barium 7440-39-3 MCAWW200.8 4/98 0.00043 mgIL 0.001 mgIL 4/98 0.04 mg/kg 0.1 mg/kg

Beryllium 7440-41-7 MCAWW200.8 4/98 0.000 I \ mgIL 0.001 mg/L 4/98 0.01 mg/kg 0.1 mg/kg

Bismuth 7440-69-9 MCAWW200.8 4/99 0.005 mg/L 0.005 mg/L NR NR

Cadmium 7440-43-9 MCAWW200.8 4/98 0.000\ mg/L 0.001 mg/L 4/98 0.01 mg/kg 0.1 mgl'..:g

Chromium, Total 7440-47-3 MCAWW200.8 4/98 0.00035 mg/L 0.002 mg/L 4/98 0.047 mg/kg 0.2 mg/kg

Cobalt 7440-48-4 MCAWW200.8 4/98 0.0001 mg/L 0.001 mg/L 4/98 0.01 mg/kg 0.1 mg/kg

Copper 7440-50-8 MCAWW200.8 4/98 0.0015 mg/L 0.002 mgIL 4/98 0.011 mg/kg 0.2 mg/kg

Lead 7439-92-1 MCAWW 200.8 4/98 0.00\ mg/L 0.001 mg/L 4/98 0.01 mg/kg 0.1 mg/kg

Mereu!)' 7439-97-6 MCAWW200.8 4/98 0.0002 mg/L 0.0002 mg/L 4/98 0.01 mg/kg 0.04 mg/kg

Molybdenum 7439-98-7 MCAWW 200.8 4/98 0.0001 mg/L 0,001 mg/L 4/98 0.01 mg/kg 0.1 mg/kg

Nickel 7440-02-0 MCAWW 200.8 4/98 0,00012 mg/L 0.002 mg/L 4/98 0.01 mg/kg 0.2 mg/kg

Selenium 7782-49-2 rvlCAWW 200,8 4/98 0.00012 mg/L 0.002 mgtl. 4/98 0.025 mg/kg 0.2 mgt'kg

Silver 7440-22-4 MCAWW 200.8 4/98 0.0001 mg/L 0.001 mg/L 4/98 0.01 mg/kg 0.1 mg/kg

allium 7440-28-0 MCAWW200.8 4/98 0.0001 mg/L 0.001 mg/L 4/98 0.036 mg/kg 0.1 mg/kg

anadium 7440-62-2 MCAWW200.8 4/98 0.00034 mgIL 0.01 mg/L 4/98 0.43 mg/kg 1.0 mg/kg

Zinc 7440-66-6 MCAWW200.8 4/98 0.0011 mg/L 0.002 mg/L 4/98 0.03 mg/kg 0.2 mg/kg

•



TABLE 5-25
SACRAMENTO LABORATORY

Mercury Methods
Method Detection Limits (MDL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20, 1995
Revision No.: 5
Date Revised: October 28, 1999
Page 32 0£40

•
Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL
Mercury 7439-97-6 SW8467470A 6/98 0.000049 0.0002 mgIL NR NR

mgIL

Mercury 7439-97-6 SW8467471A NR NR 7/98 0.005 mglkg 0.04 mglkg

Mercury 7439-97-6 MCAWW245.1 6/98 0.000049 0.0002 mgIL NR NR
mg/L

•

•



TABLE 5-26
SACRAMENTO LABORATORY

ICP Trace Method 6010B
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 33 of40

Water Soil

CAS

Parameter No. Method Date MOL RL Date MDL RL

Antimony 7440-36-0 SW84660\OB 3/98 0.0022 mgiL 0.01 mglL 3/98 0.16 mglkg 1.0 mglkg

Arsenic 7440-38-2 SW8466010B 3/98 0.0042 mg/L 0.01 mglL 3/98 0.28 mglkg 1.0 mgikg-
Barium 7440-39-3 SW8466010B 3/98 0.000\4 mgiL 0.01 mglL 3/98 0.02 mglkg 1.0 mgikg

Beryllium 7440-41-7 SW8466010B 3/98 0.00005 mglL 0.005 mglL 3/98 0.01 mg/kg 0.5 mglkg

Cadmium 7440-43-9 SW8466010B 3/98 0.00037 mgIL 0.005 mglL 3/98 0.03 mgikg 0.5 mglkg

Chromium. Total 7440-47-3 . SW8466010B 3/98 0.00051 mglL 0.005 mglL 3/98 0.08 mg/kg 0.5 mg.'kg

Cobalt 7440-48-4 SW8466010B 3/98 0.00088 mglL 0.05 mgIL 3/98 0.09 mglkg 5.0 mglkg

Copper 7440-50-8 SW8466010B 3/98 0.00062 mgIL 0.025 mgIL 3/98 0.09 mglkg 2.5 mglkg

Iron 7439-89-6 SW84660lOB 4/98 0.\0 mg/L 0.10 mgIL 3/98 1.26 mglkg \0 mg/kg

Lead 7439-92-1 SW8466010B 3/98 0.00\8 mg/L 0.005 mglL 3/98 0.\5 mglkg 0.5 mglkg

Manganese 7439-96-5 SW8466010B 3/98 0.00047 mglL 0.015 mglL 3/98 0.01 mglkg 1.5 mg/kg

Molybdenum 7439-98-7 SW84660lOB 3/98 0.0015 mg/L 0.04 mg/L 3/98 0.16 mglkg 4.0 mg/kg

Nickel 7440-02-0 SW84660\OB 3/98 0.0012 mgiL 0.04 mglL 3/98 0.07 mglkg 4.0 mglkg

Seknium 7782-49-2 SW84660lOB 3/98 0.0032 mg/L 0.005 mglL 3/98 0.29 mg/kg 0.5 mg/kg.

'"
7440-22-4 SW84660lOB 3/98 0.00099 mglL 0.005 mglL 3/98 0.1 I mglkg 0.5 mgikg

lllium 7440-28-0 SW84660\OB 3/98 0.003 mgiL 0.01 mglL 3/98 0.39 mg(kg 1.0 mglkg

natlium 7440-62-2 SW84660\OB 3/98 0.00089 mg/L 0.05 mglL 3/98 0.04 mglkg 5.0 mglkg

Zinc 7440-66-6 SW8466010B 3/98 0.0024 mg/L 0.02 mglL 3/98 0.06 mg/kg 2.0 mg../kg

•
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TABLE 5-27
SACRAMENTO LABORATORY

ICP Method 6010B
Method Detection Limits (MDL) and

Reporting Limits (RL)

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Aluminum 7429-90-5 SW8466010B 4/98 0.043 mg/L 0.20 mg/L 3/98 2.4 mg/kg 20 mg/kg

Antimony 7440-36-0 SW8466010B 4/98 0.031 mg/L 0.06 mg/L 3/98 2.2 mglkg 6.0 mglkg

Arsenic 7440-38-2 SW84660lOB 4/98 0.043 mgIL 0.30 mg/L 3/98 3.1 mglkg 30 mglkg
~

Barium 7440-39-3 SW8466010B 4/98 0.00043 mgIL 0.20 mg/L 3/98 0.04 mg/kg 20 mg/kg

Beryllium 7440-4\-7 SW8466010B 4/98 0.00009 mg/L 0.005 mg/L 3/98 0.01 mg/kg 0.5 mg/kg

Boron 7440-42-8 SW8466010B 4/98 0.011 mg/L 0.20 mgIL 3/98 0.40 mg/kg 20 mg/kg

Cadmium 7440-43-9 SW8466010B 4/98 0.0031 mg/L 0.005 mg/L 3/98 0,44 mg/kg 0.5 mg/kg

Calcium 7440-70-2 SW84660\OB 4/98 0.027 mg/L 5.0 mg/L 3/98 1.2 mg/kg 500 mg/kg

Chromium. Total 7440-47-3 SW84660\OB 4/98 0.0028 mg/L 0.01 mg/L 3/98 0.27 mg/kg \.0 mg/kg

Cobalt 7440-48-4 SW8466010B 4/98 0.0074 mg/L . 0.05 mg/L 3/98 0.89 mg/kg 5.0 mg/kg

Copper 7440-50-8 SW8466010B 4/98 0.0021 mg/L 0.025 mg/L 3/98 0.39 mg/kg 2.5 mg/kg

Iron 7439-89-6 SW84660\OB 4/98 0.0039 mg/L 0.1 mg/L 3/98 0.09 mg/kg 10 mg/kg

Lead 7439-92-1 SW84660108 4/98 0.031 mglL 0.10 mg/L 3/98 2.2 mg/kg \0 mg/kg

Lithium 7439-93-2 SW84660108 4/98 0.0026 mg/L 0.05 mg/L 3/98 0.23 mg/kg . 5.0 mg/kg

Magnesium 7439-95-4 SW84660108 4/98 0.025 mg/L 5.0 mglL 3/98 1.8 mg/kg 500 mg/kg

Manganese 7439-96-5 SW84660108 4/98 0.00069 mg/L 0.015 mg/L 3/98 0.30 mg/kg 1.5 mg/kg

Molybdenum 7439-98-7 SW84660108 4/98 0.0046 mg/L 0.04 mg/L 3/98 0.51 mg/kg 4.0 mg/kg

Nickc::l 7440-02-0 SW84660108 4/98 0.016 mg/L 0.04 mg/L 3/98 1.8 mg/kg 4.0 mg/kg

Phosphorus 7723-\4-0 SW8466010B 4/98 0.12 mg/L 0.3 mg/L 3/98 12 mg/kg 30 mg/kg

Potassium 7440-09-7 SW8466010B 4/98 0.6 mg/L 5.0 mg/L 3/98 103 mg/kg 500 mg/kg

Selenium 7782-49-2 SW84660108 4/98 0.051 mg/L 0.25 mg/L 3/98 7.5 mg/kg 25 mg/kg

Silicon 7440-21-3 S\\l846 60 I08 4/98 0.005 mg/L 0.5 mg!L 3/98 1.8 mg/kg 50 mglkg

Silver 7440-22-4 SW84660108 4/98 0.0032 mg/L 0.01 mg/L 3/98 0.20 mg/kg 1.0 mg/kg

Sodium 7440-23-5 SW84660108 4/98 0.036 mg/L 5.0 mgiL 3/98 2.8 mg/kg 500 mg/kg

Strontium 7440-24-6 SW8466010B 4/98 0.00033 mg/L 0.05 mg/L 3/98 0.02 mg/kg 5 mg/kg

Sulfur 7704-34-9 SW84660\OB 4/98 0.035 mg/L 0.1 mg/L 3/98 3.8 mg/kg 10 mg/kg

TI'lallium 7440-28-0 SW8466010B 4/98 0.053 mgiL 2.0 mgiL 3/98 7.1 mg/kg 200 mg/kg

Tin 7440-31-5 SW84660108 4/98 0.022 mg/L 0.10 mg/L 3/98 2.9 mg/kg 10 mg/kg

Titanium 7440-32-6 SW8466010B 4/98 0.0017 mgiL 0.05 mg/L 3/98 0.25 mg/kg 5.0 mg/kg

Vanadium 7440-62-2 SWS4660108 4/98 0.0032 mg.:L 0.05 mg'L 3/98 0.25 mg/kg 5.0 mg!kg

Zinc 7440-66-6 SW3466010B 4/98 (J.OO.:!I mg/L 0.02 mgiL 3/93 0.40 mg/kg 2.0 mglkg

••



• TABLE 5-28
SACRAMENTO LABORATORY

ICP MS Method 6020
Method Detection Limits (MOL) and

Reporting Limits (RL)

Quanterra QA."IP Facility Appenlix
Sacramento Laboratory
Date Initiated: March 20.1995
Revision No.: 5
Date Revised: October 28. 1999
Page 35 of 40

Water Soil

CAS

Parameter No. Method Date . MOL RL Date MDL RL

Aluminum 7429-90-5 SW8466020 6/98 0.022 mg/L 0.05 mg/L 6/98 0.16 mg/kg 5.0 mg/kg

Antimony 7440-36-0 SW8466020 6/98 0.00016 mg/L 0.002 mg/L 6/98 0.0\ mg/kg 0,2 mg/kg

Arsenic 7440-38-2 SW8466020 6/98 0.00041 mg/L 0.002 mg/L 6/98 0.08 mg/kg 0.2 mg/kg

Barium 7440-39-3 SW8466020 6/98 0.00043 mg/L 0.001 mg/L 6/98 0.04 mg/kg 0.1 mglkg

Beryllium 7440-41-7 SW8466020 6/98 0.000 I I mg/L 0.001 mg/L 6/98 0.01 mg/kg 0.1 mglkg

Bi~muth 7440-69-9 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

Boron 7440-42-8 SW8466020 6/98 0.0093 mg/L 0.05 mg/L 6/98 0.5mg/kg 5.0 mg/kg

Cadmium 7440-43-9 SW8466020 6/98 0.0001 mg/L 0.001 mg/L 6/98 0.01 mg/kg 0.1 mg/kg

Calcium 7440-70-2 SW8466020 3/98 0.0032 mg/L 0.05 mg/L 6/98 0.84 mg/kg 5.0 mg/kg.

Cerium 7440-45-1 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

Cesium 7440-46-2 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

Chromium. Total 7440-47-3 SW8466020 6/98 0.00035 mgiL 0.002 mg/L 6/98 0.047 mgikg 0.2 mg/kg

Cobalt 7440-48-4 SW8466020 6/98 0.000 I mg./L 0.001 mg/L 6/98 0.01 mg/kg 0.1 mg/kg

Copper 7440-50-8 SW8466020 3/98 0.00015 mg/L 0.002 mgiL 6/98 0.011 mg/kg 0.2 mgikg

Dyspro~ium 7429-91-6 SW8466020 6/99 0.001 mgiL 0.005 mg/L 6199 0.1 mg/kg 0.5 mg/kg

ium 7440-52-0 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6199 O. J mg/kg 0.5 mg/kg

ropium 7440-53-1 SW8466020 6/99 0.001 mg/L 0.005 mgiL 6/99 0.1 mg/kg 0.5 mg/kg

Gadolinium 7440-54-2 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

Gallium 7440-55-3 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mgikg 0.5 mg/kg

Germanium 7440-56-4 SW8466020 6/99 0.001 mgtL 0.005 mg/L 6/98 0.025 mg/kg 0.5 mg/kg

Gold 7440-57-5 SW8466020 6/99 0.001 mgiL 0.005 mg/L 6/99 0.1 mg/kg 0.5 mgikg

Hafnium 7440-58-6 SW8466020 6/99 0.001 mgiL 0.005 mg/L 6/99 0.1 mgikg 0.5 mg/kg

Holmium 7440-60-0 5W8466020 6/99 0.001 mg/L 0.005 mgiL 6/99 0.1 mg/kg 0.5 mg/kg

Iridium 7439-88-5 S\\"8466020 6/99 0.001 mg/L 0.005 mg/L 6199 0.1 mgikg 0.5 mg/kg

Iron 7439-89-6 SWS466020 6/98 0.0035 mg/L 0.05 mg!L 6/98 1.1 mgikg 5.0 mgikg

L:Jnt!1anum 7439-91-0 5W8466020 6/99 0.001 mg/L 0.005 mg,'L 6/99 0.1 mg/kg 0.5 mgikg

Lead 7439-92-1 S\1/8466020 6/98 0.00015 mg/L 0.001 mg/L 6/98 0.01 mgtkg 0.1 mgtkg

Lithium 7439-93-2 SW8466020 6/99 0.001 mg/L 0.005 mgiL 6/99 0.1 mgikg 0.5 mg/kg

Lutetium 7439-94-3 SW8466020 6/99 0.001 mgiL 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

I'vInglle~ium 7439-95-4 SW8466020 6/98 0.0016 mg/L 0.05 mg/L 6/98 0.11 mg/kg 5.0 mglkg

iVlallgane~e 7439-96-5 SW8466020 6/98 0.00014 mg/L 0.001 mg/L 6198 0.01 mg/kg 0.1 mg/kg

Mercury 7439-97-6 S\V8466020 4/98 0.0002 mg/L 0.0002 mgiL 6/98 0.0\ mgikg 0.02 mg/kg

Molybdenum 7439-98-7 S\l/8466020 6/98 O.UOOI mg/L 0.001 mg;L 6/98 0.01 mgtkg 0.1 mglkg

Neodymium 7440-00-8 SW8466020 6/99 0.001 mg/L 0.005 mgiL 6/99 0.1 mglkg 0.5 mg/kg.
Nickel 7440-02-0 SW8466020 6/98 0.00012 mg/L 0.002 mg/L 6/98 0.01 mg/kg 0.2 mg/kg

Niobium 7440-03-1 SW8466020 6/99 0.001 mglL 0.005 mg/L 6/99 0.1 mg/kg 0.5 mg/kg

Palladium 7440-05-3 5W8466020 6/99 0.001 mgiL 0.005 mg/L 6/99 0.1 mg/kg 0.5 mglkg

Pho~phonI~ 7723-14-0 SW8466020 4/98 0.032 mgiL 0.05 mgiL 6/98 1.7 mg/kg 5.0 mg/kg

!PIOI.tinum 7440-06-4 5W8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mg/kg 0.5 mglkg

'~ium 7440-09-7 5W8466020 6/98 0.0024 mg/L 0.05 mg/L 6/98 0.5 mgikg 5.0 mg/kg

, 'eodymium 7440-10-0 5W8466020 6/99 0.001 mgtL 0.005 mg/L 6/99 0.1 mgikg 0.5 mg/kg

Rhenium 7440-15-5 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6i99 0.1 mg/kg 0.5 mg/kg

Rhodium 7440-16-6 SW1\466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mglkg 0.5 mgtkg

RubiJium 7440-17-7 SWX466020 6/99 0.00 I mg/l. D.005 mg'L 6/99 0.1 mgikg D.5 mgikg



TABLE 5-28
SACRAMENTO LASORATORY

fCP MS Method 6020
Method Detection Liinits (MOL) and

Reporting Limits (RL)

Quanterra QAMP Facility Apperdi:<
Sacramento Laboratory
Date Initiated: March 20,1995
Revision No.: 5
Date Revised: October 28. 1999
Page 36 of 40 •

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Ruthenium 7440-18-8 SW8466020 6/99 0.001 mgIL 0.005 mgIL 6/99 0.1 mg/kg 0.5 mg/kg

Samarium 7440-19-9 SW8466020 6/99 0.001 mgIL 0.005 mglL 6/99 0.1 mg/kg 0.5 mg/kg

Scandium 7440-20-2 SW8466020 6/99 0.001 mglL 0.005 mglL 6/99 0.1 mg/kg 0.5 mglkg

Sdenium 7782-49-2 SW8466020 3/98 0.00012 mglL 0.002 mglL 6/98 0.025 mgikg 0.2 mgikg

Silver 7440-22-4 SW8466020 6/98 0.0001 mg/L 0.001 mgIL 6/98 0.01 mglkg 0.1 mg/kg

Sodium 7440-23-5 SW8466020 6/98 0.016 mgiL 0.05 mgiL 6/98 0.68 mgikg 5.0 mglkg

Strontium 7440-24-6 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mgikg 0.5 mg/kg

Tantalum 7440-25-7 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mgikg 0.5 mgikg

Tellurium 13494-80-9 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mgikg 0.5 mgikg

Terbium 7440-27-9 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mgikg 0.5 mgikg

Thallium 7440-28-0 SW8466020 3/98 0.0001 mgiL 0.001 mgiL 6/98 0.036 mgikg 0.1 mglkg

Thorium 7440-29-1 S\1/8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mglkg 0.5 mgikg

Thulium 7440-30-4 SW8466020 6/99 0.001 mg/L 0.005 mg/L 6/99 0.1 mgikg 0.5 mg/kg

Tin 7440-31-5 SW8466020 6/98 0.00034 mglL 0.01 mgiL 6/98 0.1 mg;kg 1.0 mgikg

Titanium 7440-32-6 SW8466020 3/98 0.00039 mgiL 0.002 mgiL 6/98 0.019 mgikg 0.2 mgikg

Tungsten 7440-33-7 SW8466020 6/99 0.001 mglL 0.005 mglL 6/99 0.1 mgikg 0.5 mglkg

Uranium 7440-61-1 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mglkg 0.5 mgikg

Vanadium 7440-62-2 SW8466020 6/98 0.00034 mgiL 0.01 mg/L 6/98 0.43 mgikg 1.0 mglkg

Ytterbium 7440-64-4 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mg/kg 0.5 mgikg

Yttrium Q713 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mgikg 0.5 mgikg

Zinc 7440-66-6 SW8466020 5/99 0.0011 mgiL 0.005 mg/L 6/99 0.1 mglkg 0.5 mg/kg

Zirconium 7440-67-7 SW8466020 6/99 0.001 mgiL 0.005 mgiL 6/99 0.1 mg;'kg 0.5 mgikg

••
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Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Arsenic 7440-38-2 SW8467060A 9/98 0.002 mgIL 0.01 mgIL 3/98 0.24 mglkg 1.0 mglkg

Lead 7439-92-1 SW8467421 9/98 0.0014 mg/L 0.005 mgIL 3/98 0.093 mglkg 0.5 mg/kg

Nickel 7440-02-0 SW8467521 5/99 0.0015 mg/L 0.005 mg/L NR NR

Selenium 7782-49-2 SW8467740 9/98 0.0017 mg/L 0.005 mg/L 3/98 0.17 mglkg 0.5 mg/kg

Thallium 7440-28-0 SW8467841 9/98 0.0032 mg/L 0.01 mg/L 3/98 0.21 mg/kg 1.0 mg/kg

•
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Method Detection Limits (MDL) and

Reporting Limits (RL)
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•
Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

n-Hexane Extractable Material QI250 CFR136A 1664 HEM 10/98 1.35 mgIL 5.0 mgIL 12198 54.6 mglkg 166.7 mgJkg

n-Hexane Extractable Material, Q1250 CFRI36A 1664 SGT HEM 11/98 0.59 mgIL 10.0 mgIL 12198 18.65 mglkg 333.3 mglkg
Silica Gd Treated

•

•
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Water Soil

CAS

Parameter No. Method Date MDL RL Date MOL RL

HALOGENS.TOTAL QI874 EPA-17 1650A AOX 12198 4.75 ugiL 20 ugiL NR NR
ADSORBABLE
Cyanide. Total 57-12-5 ICLP ILM04.0 1/99 0.002 mg/L 0.01 mg/L 1/99 0.092 mg/kg 0.50 mg/kg- -
Conductivity Q181 MCAWW 120.1 1/99 2.0 umhos/cm 2.0 umhos/cm 2/98 --- umhosicm 2.0 umhos/cm

Hardness. as CaC03 Q356 MCAWW 130.2 12198 2.5 mglL 5.0 mg/L NR NR

Solids (Residue) Filterable Q594 MCAWW 160.1 1/99 10 mg/L 10 mg/L NR NR

Solids (Residue)Non-Filterable Q595 MCAWW 160.2 7/98 5.0 mgiL 5 mglL NR NR

Solids (Residue) Total Q597 MCAWW 160.3 1/99 10 mg/L 10 mgIL NR NR

Solids (Residue) Settleable. Q596 MCAWW 160.5 1/99 0.50 mL/Llhr 0.50 mL/L/hr NR NR
Volume:tric

Turbidity Q671 MCAWW 180.1 2/98 0.17 NTU 1.0 NTU NR NR

Bromide Q85 MCA WW 300.0A 12198 0.05 mg/L 0.5 mg/L 12/98 0.25 mg/kg 2.5 mg/kg

Chlorith: QI38 MCA WW 300.0A 12/98 0.10 mg/L 1.0 mglL 12/98 0.50 mg/kg 5.0 mg/kg

Fluoride Q338 MCA WW 300.0A 12/98 0.051 mg/L 0.50 mg/L 12/98 0.255 mg/kg 2.5 mg/kg

Nitrogen. Nitrate Q479 MCAWW 300.0A 12/98 0.005 mg/L 0.05 mg/L 12/98 0.025 mg/kg 0.25 mg/kg

·trogen. Nitrite Q481 MCA WW 300.0A 12/98 0.007 mglL 0.05 mg/L 12/98 0.035 mg/kg 0.25 mg/kg

sphate as P. Ortho Q55\ MCAWW 300.0A 12/98 0.055 mglL 0.2 mg/L 12198 0.275 mg/kg 1.0 mg/kg

Sulfate Q605 MCAWW 300.0A 12/98 0.10 mg/L 1.0 mg/L \2198 0.50 mg/kg 5.0 mglkg

Alkalinity. Total. as CaCm QI8 MCAWW 310.1 1/99 5.0 mg/L 5 mg/L NR 25 mg/kg

Chloride QI38 MCAWW 325.2 12/98 0.355 mglL 1.0 mg/L NR NR

Chloride: QI38 MCAWW 325.3 12/98 1.7 mgiL 5.0 mg/L NR NR

Cyanide. Total 57-12-5 MCAWW 335.4 1/99 0.002 mglL 0.01 mg/L 1/99 0.092 mg/kg 0.50 mg/kg

Fluoride Q338 MCAWW 340.2 12/98 0.02 mg/L 0.10 mg/L NR NR

Ammonia 7664-41-7 1\-ICAWW 350.1 12/98 0.036 mg/L 0.10 mg/L 12/98 0.18 mg/kg 0.50 mglkg

Nitrogen. Total Kj.:ldahI Q483 MCA WW 351.2 12/98 D.2U mg/L 0.50 mgiL 12/98 -1.18 mg/kg 10 mg/kg

Nitrogen. Total Organic Q484 MCAWW 351.2/350.1 1/99 -- mgiL 0.50 mg/L NR NR

Nitrocellulose 9004-7U-0 MCAWW 353.2 11/97 0.367 mg/L 0.50 mg/L 11/97 0.276 mg/kg 2.0 mg/kg

Nitrogen. Nitrate Q479 tvlCAWW 353.2 12/98 0.023 mg/L 0.05 mglL NR NR

Nitrogen. NitratelNitrite Q480 MCAWW 353.2 12/98 0.015 mg/L 0.05 mg/L NR NR

Nitrogen. Nitrite Q481 MCAWW 353.2 12/98 0.020 mg/L 0.05 mg/L NR NR

Phosphate as P. Ortho Q551 MCA \VW 365.3 12/98 0.004 mg/L 0.05 mg/L 12/98 0.020 mg'kg 0.~5 mg/kg

Phosphorus 7723-14-0 MCAWW 365.3 NR NR 11/97 1.6 mg;kg NR

Phosphorus 7723-14-0 MCAWW 365.3 12/98 0.007 mg/L U.050 mg/L 12198 0.70 mgikg 5.0 mgikg

Phosphorus. Organic 7723-14-0 MCAWW 365.3 4/99 U.025 mg/L 0.05 mglL NR NR

Sulfate: Q605 MCAWW ~75.4 11/98 2.15 mglL 5.0 mglL 4/99 12.5 mg/kg 25 mg/kg

Sultide. Total Q608 MCAWW 376.2 10/97 0.01-1 mglL 0.050 mg/L 10/97 0.07U mg.-kg D.25 mg/kg

Chemical Oxygen Demand QI32 MCAWW -IIU.4 12/98 7.2 mglL 10 mg/L NR NR

Carbon. Dissolve:d Organic Q23 MCAWW-I15.1 12/98 0.11 mg/L 1.0 mglL NR NR

Carbon. Total Inorganic QI29 MCAWW 415.1 2/98 0.025 mg/L 1.0 mg/L NR NR

, tal Organic Carbon 7440-44-0 MCAWW415.1 12/98 U.ll mg/L 1.0 mg/L 5/97 24.5 mg/kg NR

nolics. Total R~coverablc Q540 MCAWW 420.4 1/99 0.003 mglL O.UI mg/L 12/98 0.161 mg/kg 0.5U mg/kg

Alkalinity. bicarbonate. as QI7 SMI8 2320 B 1/99 5.U mglL 5.0 mg/L NR NR
CaCm

Alkalinity. carbonate. as CaC03 Q22 SM IS ~320 B 1/99 5.0 mg/L 5.0 mg/L NR NR



•
Quanterra QAJ\1P Facility AppmJix
Sacramento Laboratory
Date Initiated: March 20. 1995
Revision No.: 5
Date Revised: October 28. 1999
Page 40 of40

TABLE 5-31
SACRAMENTO LABORATORY

General Chemistry Methods
Method Detection Limits (MOL) and

Reporting Limits (RL)

Water Soil

CAS

Parameter No. Method Date MDL RL Date MDL RL

Alkalinity. hydroxide. as CaC03 Q21 SMI8 2320 B 1/99 5.0 mglL 5.0 mg/L NR NR

Alkalinity. phenolphthalein. as QI9 SM18 2320 B li99 5.0 mg/L 5.0 mg/L NR NR

CaCm

Alkalinity. Total. as CaCm Q18 SMI8 2320 B 1/99 5.0 mglL 5.0 mglL NR NR

Chromium. hexavalent 18540-29-9 SMI8 3500-CR D 12/98 0.002 mglL 0.010 mgIL NR NR

Cyanide. Total 57-12-5 SM 18 4500-CN-I 1/99 0.01 mglL 0.01 mglL 1/99 0.50 mglkg 0.50 mglkg

Total Organic Carbon 7440-44-0 SM185310C 12/98 O.llmglL 1.0 mglL NR NR

Chromium. hexavalent 18540-29-9 SW8467196A 12/98 0.002 mglL 0.01 mglL 12/98 0.010 mglkg 0.05 mg/kg

Cyanide. Amenable QI88 SW8469012A 1/99 0.01 mglL 0.01 mg/L 1/99 0.50 mglkg 0.50 mglkg

Cyanide. Totol 57-12-5 SW8469012A li99 0.002 mglL 0.01 mglL 1/99 0.092 mglkg 0.50 mglkg

Halogens. Total Organic Q355 SW8469020B 12/98 3.97 ugiL 30 ug/L NR NR
. - -

Conductivity Q181 SW8469050A 1/99 2.0 umhos/cm 2.0 umhos/cm NR NR

Bromide Q85 SW8469056 12/98 0.05 mgIL 0.5 mglL NR NR

Chloride QD8 SW8469056 12;98 0.10 mg/L 1.0 mglL NR NR

Fluoride Q338 SW8469056 12'98 0.051 mg/L 0.50 mg/L NR NR

Nitrogen. Nitrate Q479 SW8469056 12/98 0.005 mglL 0.05 mg/L NR NR

Nitrogen. Nitrite Q481 SW8469056 12198 0.007 mg/L 0.05 mg/L NR NR

Phosphate as P. Ortho Q551 SW8469056 12/98 0.055 mglL 0.2 mglL NR NR

Sulfate Q605 SW8469056 12/98 0.10 mg/L 1.0 mg/L NR NR

Carnon. Dissolved Organic Q23 SW8469060 12/98 0.11 mg/L 1.0 mglL NR NR

Carnon. Total QI22 SW8469060 NR NR 2/99 50 mglkg 100 mglkg

Carbon. Total Inorganic QI29 SW8469060 NR NR 2/99 100 mg/kg 100 mg/kg

Total Organic Carbon 7440-44-0 SW8469060 12/98 0.11 mg/L 1.0 mglL 1/99 76.8 mglkg 100 mg/kg

Phe::nolics. Total Recoverable Q540 SW8469066 1/99 0.003 mgiL 0.01 mg/L 12/98 0.161 mg/kg 0.50 mg/kg

Chloride:: QD8 SW8469251 12198 0.355 mg/L 1.0 mglL NR NR

•
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TABLE 6-1
SACRAMENTO LABORATORY

Performance Evaluation Sample Programs

Performance Evaluation Sample Frequency of
Program Description Analysis Performed Participation

Water Pollution Laboratory PE Study, Trace Metals, Minerals, Nutrients, Demand, Semi-annually
Environmental Resource Associates PCBs in Water, PCBs in Transformer Oil,

Pesticides (Insecticides), Volatile Halocarbons,
Volatile Aromatics, and Miscellaneous (TSS,
Cyanide, Oil & Grease, Total Phenolics), Base
Neutrals/Acids, Total Petroleum Hydrocarbons

Water Supply Laboratory PE Srudy, Trace Metals, Nitrate/Nitrite/Fluoride, Semi-annually
Environmental Resource Associates Pesticides, Herbicides, PAHs,

Trihalomethanes, Regulated VOCs, and
Miscellaneous (TDS, Hardness, pH,
Alkalinity, Sodium, Sulfate, Cyanide).

USACE-MRD Metals, Anions, Phenolics, Cyanide, Volatiles 18 Months
by GC and GCMS, Organochlorine, Pesticides,
PCBs, Herbicides, PAH, TOC, TPH Gas and
Diesel, Explosives, Dioxins, Semivoltiles by
GCMS

Accustandard 2,3,7,S-TCDD Semi-annually

USGS Metals, General Chemistry Annually

Quamerra Inc. Double-Blind Volatile Organics, Metals, General Chemistry, Annually
Base/Neutral Extractables, Acid Extractables,
Project Managemet

New York State Dept. of Conservation PCB Congeners by 1668 Annually

Analytical Products Group, Inc. (APG) Demand, Nutrients, Solids, Oil and Grease, Semi-annually
Real World Matrix PE Program Minerals, pH, Trace Metals, Phenol, Cyanide,

Fluoride, Total Organic Halide, Hexavalent
Chromium, Volatile Organics, Acid
Extractables, Base/Neutral Extractables,
Pesticides, Polynuclear Aromatic
Hydrocarbons, Purgeable Aromatics (BTEX)

IIQSACCAO l\sa~l(a\QAMP\Upd 1099\SAC6A. DOC
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Facility Description

The West Sacramento facility covers 66,000 square feet, 43,000 of which is devoted to laboratory
areas where routine sample analyses for organic and inorganic constituents are performed. Work
hours are 8:00 AM to 5:00 PM Monday through Friday. Samples may be received until 6:00 PM
Monday through Friday, and 8:00 AM to 2:00 PM Saturdays. The laboratory supports all major
Department of Defense programs, and possesses laboratory accreditations in fourteen states.

As innovators in research and technology, the West Sacramento laboratory leads in the application of
state-of-the-art instrumentation to environmental problems. The laboratory performs analyses by
Liquid Chromatography/Mass Spectrometry (LC/MS) for explosives residues, pesticides and specialty
chemicals; Inductively Coupled Plasma/Mass Spectrometry (lCP/MS) for low-level metals analyses;
and High Resolution Gas Chromatography/High Resolution Mass Spectrometry for trace level
detections of dioxins/furans, co-planar polychlorinated biphenyls, and polynuclear aromatic
hydrocarbons in a variety of matrices. The facility also provides testing for nonvolatile components
in support of air monitoring programs, including dioxins, metals, anions, and base/neutral organic
compounds.

•

•
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1. SCOPE AND APPLICATION

SOP No. CORP-MT-OOOI
Revision No.2
Revision Date: 12/15/97
Page: 3 of ~O+ L

•

•

1.1. This-procedure describes the analysis of trace elements including metals in solution
by Inductively Coupled Plasma -Atomic Emission Spectroscopy (ICP-AES) using
SW-846 Method 6010B and EPA Method 200.7 . Table I of Appendix Alists the
elements appropriate for analysis by Methods 60 IOB and 200.7. Additional elements
may be analyzed under Methods 6010B and 200.7 provided that the method
perfonnance criteria presented in Section 13.0 are met.

1.2. ICP analysis provides for the determination of metal concentrations over several
orders of magnitude. Detection limits, sensitivity and optimum concentration ranges
of the metals will vary with the matrices and instrumentation used. For instance, in
comparison to conventional ICP technique, ICP-Trace can achieve detection levels
comparable to those determined using the graphite furnace atomic absorption
spectroscopy (GFAAS) technique.

1.3. Method 6010B is applicable to the determination of dissolved, suspended, total
recoverable and total elements in ground water, aqueous samples, soils, sludges,
wastes, sediments, and TCLP, EP and other leachates/extracts. All matrices require
digestion prior to analysis with the exception of analyses for dissolved metals in
filtered and acidified aqueous samples. Although digestion is not specifically
required by the method, some clients and regulators may require digestion of
dissolved samples and this must be clarified and documented before project
initiation. Silver concentrations must be below 2.0 mg/L in aqueous samples and 100
mg/kg in solid matrix samples. Precipitation may occur in samples where silver
concentrations exceed these levels and lead to the generation of erroneous data.

1.4. Method 200.7 is applicable to the determination of dissolved, suspended, total
recoverable, and total elements in water, waste water, and solid wastes. All matrices
require digestion prior to analysis with the exception of analyses for dissolved metals
in filtered and acidified aqueous samples if the criteria in Section 11.1 are met. Silver
concentrations must be below 0.1 mg/L in aqueous samples and 50 mg/kg in solid
matrix samples.

1.5. State-specific requirements may take precedence over this SOP for drinking water
sample analyses

2. SUMMARY OF METHOD

2.1. This method describes a technique for the determination of multi elements in solution
using sequential or simultaneous optical systems and axial or radial viewing of the
plasma. The basis of the method is the measurement of atomic emission by an optical
spectroscopic technique. Samples are nebulized and the aerosol that is produced is



DEFINITIONS

2.2. Refer to the appropriate SOPs for details on sample preparation methods.
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transported to the plasma torch where excitation occurs. Characteristic atomic-line
emission spectra are produced by a radio frequency inductively coupled plasma (ICP).
The spectra are dispersed by a grating spectrometer and the intensities of the emission
lines are monitored by photomultiplier tubes. The photocurrents from the
photomultiplier tubes are processed and controlled by a computer system. A
background correction technique is required to compensate for variable background
contribution to the determination of trace elements. Background must be measured
adjacent to analyte lines during analysis. The position selected for the background
intensity measurement, on either or both sides of the analytical line, will be;
detennined by the complexity of the spectrum adjacent to the analyte line. The
position used must be free of spectral interferences and reflect the same change in
background intensity as occurs at the analyte wavelength meas'ured. Background
correction is not required in cases of line broadening where a background correction
measurement would actually degrade the analytical result. The possibility of
additional interferences should also be recognized and appropriate actions taken.
Alternatively, multivariate calibration methods may be chosen for which point
selection for background correction is superfluous since whole spectral regions are
processed.

3.

3.1. Dissolved Metals: Those elements which pass through a 0.45 urn membrane.
(Sample is acidified after filtration). '

3.2. " Suspended Metals: Those elements which are retained by a 0.45 urn membrane.

3.3. Total Metals: The concentration determined on an unfiltered sample following
vigorous digestion.

3.4. Total Recoverable Metals: The concentration detennined on an unfiltered sample
following treatment with hot, dilute mineral acid. "

4. INTERFERENCES

4.1. Spectral, physical and chemical interference effect~ may contribute to inaccuracies in
the detenninations of trace elements by ICP. Spectral interferences are caused by:

•
•
•

Overlap of a spectral line from another element.

Unresolved overlap of molecular band spectra.

Background contribution from continuous or recombination phenomena. •
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•

•

• Stray light from the line emission of high concentration elements.

4.1.1. A background correction technique is required to compensate for variable
background contribution to the determination of trace elements. Background
correction is not required in cases where a background corrective
measurement would actually degrade the analytical result.

4.1.2. Inter-element correction factors (lECs) are necessary to compensate for
spectral overlap. Inter-element interferences occur when elements in the
sample emit radiation at wavelengths so close to that of the analyte that they
contribute significant intensity to the analyte channel. If such conditions exist,
the intensity contributed by the matrix elements will cause an excessively high
(or sometimes low) concentration to be reported for the analyte. Inter-element
corrections IECs must be applied to the analyte to remove the effects of these
unwanted emissions.

4.1.3. Physical interferences are generally considered to be effects associated with
sample transport, nebulization and conversion within the plasma. These
interferences may result in differences between instrument responses for the
sample and the calibration standards. Physical interferences may occur in the
transfer of solution to the nebulizer (e.g., viscosity effects), at the point of
aerosol formation and transport to the plasma (e.g., surface tension) or during
excitation and ionization processes within the plasma itself. Changes in
viscosity and surface tension can cause significant inaccuracies, especially in
samples containing high dissolved solids or high acid concentrations. If
physical interferences are present, dilution of the sample, use of a peristalti'c
pump, ~ass flow controller, use of an internal standard and/or use of a high
soli.ds nebulizer can reduce the effect.

4.1.4. Chemical interferences are characterized by molecular compound formation,
ionizationeffects and solute vaporization effects. Normally these effects are
not significant with the Iep technique but if observed can be minimized by
buffering the sample, matrix matching or standard addition procedures.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of all
Quanterra associates.

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat, and appropriate gloves must be worn while samples, standards,
solvents, and reagents are being handled. Disposable gloves that have been
contaminated will be removed and discarded; other gloves will be cleaned
immediately.

i"""I • I' J I
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5.3. The health and safety hazards of many of the chemicals used in this procedure have
not been fully defined. Additional health and safety information can be obtained from
the Material Safety Data Sheets (MSDS) maintained in the laboratory.

5.3.1. The following materials are known to be corrosive:

sulfuric acid, hydrochloric acid, nitric acid and hydrofluoric acid. (NOTE: . "
sulfuric and hydrofluoric acids are used in cleaning the ICP torch and
hydrofluoric acid is also commonly used in air toxics preparations.)

~5.3.2. The following materials are known to be oxidizing agents:

nitric acid and hydrogen peroxide.

~5.3.3. The plasma emits strong UV light and is hannful to vision. NOTE:
AVOID looking directly at the plasma.

5.3.4. The RF generator produces strong"radio frequency waves, most of which are
unshielded. People with pacemakers should not go near the instrument while
in operation.

5.4. Exposure to chemicals must be maintained as low as reasonably achievable, ."
therefore, unless they are known to be non-hazardous, all samples should be opened,
transferred and prepared in a fume hood, or under other means of mechanical
ventilation. Metals digestates can be processed outside of a fume hood. Solvent and
waste containers will be kept closed unless transfers are being made.

5.5. The preparation of standards and reagents will be conducted in a fume hood or well
ventilated area.

5.6. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

5.7. The use of hydrofluoric acid requires special safety precautions. Consult the facility
EH&S Manager and laboratory supervisor for guidance.

6. EQillPMENT AND SUPPLIES

6.1. Inductively Coupled Plasma Atomic Emission Spectrometer equipped with
autosampler and background correction.

6.2. Radio Frequency Generator.

6.3. Argon gas supply, welding grade or equivalent. •
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6.6. Calibrated automatic pipettes or Class A glass volumetric pipettes.

6.7. Class A volumetric flasks.

6.8. Autosampler tubes.

7. REAGENTS AND STANDARDS

7.1. Intermediate standards are purchased as custom Quanterra multi-element mixes or as
single-element solutions. All standards must be stored in FEP fluorocarbon or unused
polyethylene or polypropylene bottles. Intermediate standard solutions must be
replaced prior to the expiration date provided by the manufacturer. If no expiration
date is provided, the intermediate solutions may be used for up to one year and must
be replaced sooner if verification from an independent source indicates a problem.
Expiration dates can be extended provided that the acceptance criteria described in
laboratory-specific SOPs are met.

7.2. Working calibration and calibration verification solutions may be used for up to 3
months and must be replaced sooner if verification from an independent source
indicates a problem. Standards should be prepared in a matrix of 5% hydrochloric
and 5% nitric acids. An exception to this is in the event the Trace ICP is utilized
without the internal standard. In this case, the standard acid matrix must be matched .
to the final preparation matrix as listed in Section 11.10.

7.3. Refer to Tables III, N, N A, V and VI (Appendix A) for details regarding the working
standard concentrations for calibration, calibration verification, interference
correction and spiking solutions.

7.4. Concentrated nitric acid (HN03), trace metal grade or better.

7.5. Concentrated hydrochloric acid (HCI), trace metal grade or better.

•
8.

7.6. . Reagent water must be produced by a Millipore DI systemor equivalent. Reagent
water must be free of the analytes of interest as demonstrated through the analysis of
method blanks.

SAMPLE COLLECTION, PRESERVAnON AND STORAGE

8.1. Sample holding times for metals are six months from time of collection to the time of
analysis.



8.2. Aqueous samples are preserved with nitric acid to a pH of <2 and may be stored in
either plastic or glass. Ifboron or silica are to be determined,plastic containers are
preferred. Refrigeration is not required. Preservation must be verified prior to
analysis. For samples that will be analyzed by Method 200.7 for compliance with Safe
Drinking Water regulations, the samples must be held for a minimum of 16 hours
prior to verifying the pH.

8.3. Soil samples do not require preservation but must be stored at 4°C ± 2° unti~ the time
of preparation.
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9. QUALITY CONTROL

Table vn (Appendix A) provides a summary of quality control requirements including type,
frequency, acceptance criteria and corrective action.

+:-h9.1. Initial Demonstration of Capability

Prior to analysis of any analyte using either Method 200.7 or Method 601OB, the
following requirements must be met.

•

•
C Lj-!'ii
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+:-1-:+:9.1.1. Instrument Detection Limit (IDL) - The IDL for each analyte must be
determined for each analyte wavelength used on each instrument. The IDL
must be determined annually. If the instrument is adjusted in anyway that may
affect the IDL, the IDL for that instrument must be redetermined. The IDL
shall be determined by multiplying by 3, the standard deviation obtained from
the analysis of a standard solution (each analyte in reagent water) at a
concentration 3x - 5x the previously determined IDL, with seven consecutiv·e
measurements. Each measurement must be performed as though it were a
separate analytical sample (i.e., each measurement must be followc.:d by a
rinse and/or any other procedure performed between the analysis of separate
samples). The result of the IDL determination must be below the Quanterra
reporting limit. The CLP IDL procedure can be used for this method.
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Revision No.2
Revision Date: 12/15/97
Page: 9 of 50+ L------------------:;;;..--=----

I
---.

•

9.1.2. Method Detection Limit (MOL) - An MOL must be determined for each
analyte prior to the analysis of any client samples. The MOL is detennined
using seven replicates of reagent water, spiked with all the analytes of interest,
that have been carried through the entire analytical procedure. MDLs must be
redetermined on an annual basis in accordance with 40 CFR Part 136
Appendix B requirements as detailed in Quanterra QA Policy QA-005. The
spike level must be between the calculated MOL and lOX the MDL to be
considered valid. The result of the MOL detennination must be below the
Quanterra reporting limit (RL). MOL studies for the determination of metals
in soil need not be performed; an appropriate soil MOL mi;ly be computed
from the experimentally determined MDL for metals in aqueous solution.

9.1.3. Linear Range Verification (LR) - The linear range must be determined on an
annual basis for each analyte wavelength used on each instrument. The linear
range is the concentration above which results cannot be reported without
dilution of the sample. The standards used to define the linear range limit
must be analyzed during a routine analytical run. For the initial determination
of the upper limit of the linear dynamic range (LDR) for each wavelength,
determine the signal responses from a minimum of three to five different
concentration standards across the estimated range. One standard should be
near the upper limit of the estimated range. The concentration measured at the
LDR must be no more than 10% less than the expected level extrapolated
from lower standards. If the instrument is adjusted in any way that may
affect the LRs, new dynamic ranges must be detemi.ined. The LR data must
be documented and kept on file.

•
9.1.4. Background Correction Points - To determine. the appropriate location for off

line background correction when establishing methods, the user must scan the
area on either side adjacent to the wavelength and record the apparent .
emission intensity from all other method analytes. This spectnil information
must be documented and kept on file.· The location selected for background
correction must be either free of off-line interelement spectral interference or a
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computer routine must be used for automatic correction on all detenninations.
Tests to detennine spectral interference must be done using analyte
concentrations that will adequately describe the interference. Background
correction points must be set prior to determining IECs. Refer to the facility
specific instrument operation SOP and ICP instrument manual for specific
procedures to be used in setting background correction points.
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9.1.5. Inter-element Corrections (IECs) - ICP interelement correction factors must be
determined prior to the analysis of samples and every six months thereafter.
If the instrument is adjusted in any way that may affect the IECs, the IECs
must be redetermined. When initially detennining IECs for an instrument,
wavelength scans must be performed to ensure that solutions in use are free
from contaminants. If an IEC varies significantly from the previously
determined IEC then the possibility of contamination should be investigated.
The purity of the IEC check solution can be verified by using a standard from
a second source or an alternate method (Le., GFAA or ICP-MS). Published
wavelength tables ( e.g. MIT tables, Inductively Coupled Plasma-Atomic
Spectroscopy: Prominent Lines) can also be consulted to evaluate the validity
of the IECs. Refer to the facility specific instrument operation SOP and
instrument manufacturer's recommendations for specific procedures to be
used in setting IECs. An IEC must be established to compensate for any ..
interelement interference which results in a false analyte signal greater than ± •
the RL as defined in Tables I, IA or II. To determine IECs, run a single
element standard at the established linear range. To calculate an IEC, divide
the observed concentration of the analyte by the observed concentration of the
"interfering element. tt

Note: Trace ICP IECs are more sensitive to small changes in the plasma and
instrument setup conditions. Adjustments in the IECs will be required
on a more frequent basis for the Trace as reflected by the ICSA
response.

-!-:-h&9.1.6. Rinse Time Detennination - Rinse times must be determined annuaily.
To detennine the appropriate rinse time for a particular ICP system, the linear
range verification standard (see 9.1.3) should be aspirated as a regular sample
followed by the analysis of a series of rinse blanks. The length of time
required to reduce the analyte signals to < RL will define the rinse time for a
particular ICP system. For some analytes it may be impractical to set the
rinse time based on the linear range standard result (Le., analyte not typically·
detected in environmental samples at that level and an excessive rinse time
would be required at the linear range level). Until the required rinse time is
established, the method recommends a rinse period of at least 60 seconds
between samples and standards. If a memory effect is suspected, the sample
must be reanalyzed after a rinse period of sufficient length. Rinse time studies •
can be conducted at additional concentration levels. These additional studies



must be documented and kept on file, if a concentration other than the linear
range level is used to set the rinse time. The concentration levels used to
establish the rinse time must be taken into consfderation when reviewing the
data.

-.
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9.2. Method Blank (MB) - One method blank must be processed with each preparation
batch. The method blank consists of reagent water containing all reagents specific to
the method that is carried through the entire analytical procedure, including
preparation and analysis. The method blank is used to identify any system and
process interferences or contamination of the analytical system that may lead to the
reporting of elevated analyte concentrations or false positive data. The method blank
should not contain any analyte of interest at or above the reporting limit (exception:
common laboratory contaminants, see below) or at or above 5% of the measured
concentration of that analyte in associated samples, whichever is higher (sample result
must be a minimum of 20x higher than the blank contamination level).

• If the analyte is a common laboratory contaminant (copper, iron, lead (Trace only)
or zinc) the data may be reported with qualifiers if the concentration of the analyte
in the method blank is less than two times the RL. Such action must be taken in
consultation with the client and must be addressed in the project narrative•

• Repreparation and reanalysis of all samples associated with an unacceptable
method blank is required when reportable concentrations are determined in the
samples (see exception noted above).

• If there is no analyte greater than the RL in the samples associated with an
unacceptable method blank, the data may be reported with qualifiers. Such
action must" be taken in consultation with the client and must be addressed in
the project narrative.

• If the above criteria are not met and reanalysis is not possible, then the sample
data must be qualified. This anomaly must be addressed in the project
narrative and the client must be notified.

• For dissolved metals samples which have not been digested, a CCB result is
reported as the method blank. The CCB run immediately prior to the start of the
dissolved sample analyses must be used for this purpose. No more than 20
samples can be associated with one CCB.

•
9.3. Laboratory Control Sample (LCS) - One aqueous LCS must be processed with each

preparation batch. The LCS must contain all analytes of interest and must be carried
through the entire analytical procedure. Aqueous LCS spike levels are provided in

.Table III (Appendix A). The LCS is used to monitor the accuracy of the analytical
process. On-going monitoring of the LCS results provides evidence that the



laboratory is perfonning the method within acceptable accuracy and precision
guidelines. .
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• If any analyte is outside established control limits the system is out of control and
corrective action must occur. Until in-house control limits are established, for
method 601OB, a control limit of 80 - 120% (85-115% for 200.7) recovery must.
be applied.

• In the event that an MSIMSD analysis is not possible a Laboratory COl1trol
Sample Duplicate (LCSD) must be analyzed. The RPD of the LCS and LCSD
must be compared to the matrix spike RPD limits.

• In the instance where the LCS recovery is greater than 120% (115% for 200.7)
and the sample results are < RL, the data may be reported with qualifiers. Such
action must be taken in consultation with the client and must be addressed in
the report narrative.

• Corrective action will be repreparation and reanalysis of the batch unless the
client agrees that other corrective action is acceptable.

• For dissolved metals samples which have not been digested, a CCV result is
reported as the LCS. The CCV run immediately prior to the start of the dissolved •
sample analyses must be used for this purpose. No more than 20 samples can be
associated with one CCV.

9.4. Matrix Spi!.cel?y1atrix Spike Duplicate (MSIMSD) - One MSIMSD pair must be
processed for each preparation batch. A matrix spike (MS) is a field sample to which·
known concentrations of target analytes have been added. A matrix spike duplicate
(MSD) is a second aliquot of t~e same sample (spiked identically as the MS). prepared
and analyzed along with the sample and matrix spike. Some client specific data
quality objectives (DQO's) may require the use of sample duplicates in place of or in
addition to MSIMSDs. The MSIMSD results are used to determine the effect of a
matrix on the precision and accuracy of the analytical process. Due to the potential
variability of the matrix of each sample, these results may have immediate bearing
only on the specific sample spiked. Samples identified as field blanks cannot be used
for ~SIMSD analysis. Spiking levels are provided in Tables ill and VI (Appendix
A).

• If any analyte recovery or RPD falls outside the acceptance range, the recovery of
that analyte must be in control for the LCS. For both methods 200.7 and 60 lOB,
control limits of 75 - 125% recovery and 20% RPD or historical acceptance
criteria must be applied to the MSIMSD. If the LCS recovery is within limits,
then the laboratory operation is in control and the results may be accepted. If the
recovery of the LCS is outside limits corrective action must be taken. Corrective •



action will include repreparation and reanalysis of the batch. MSIMSD results
which fall outside the control limits must be addressed in the narrative.
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• !f the native analyte concentration in the MSIMSD exceeds 4x the spike level for
that analyte, the recovery data are reported as NC (i.e., not calculated). If the
reporting software does not have the ability to report NC then the actual recovery
must be reported and narrated as follows: "Results outside of limits do not
necessarily reflect poor method performance in the matrix due to high analyte
concentrations in the sample relative to the spike level."

• If an MSIMSD is not possible due to limited sample volume then a laboratory
control sample duplicate (LCSD) should be analyzed. The RPD of the LCS and
LCSD must be compared to the matrix spike RPD limits.

• For dissolved metals samples which have not been digested, a MSIMSD must be
performed per batch of up to 20 samples by spiking two aliquots of the sample at
the levels specified in Table ill (Appendix A).

9.5. Dilution test - A dilution test is performed to determine whether significant physical
or chemical interferences exist due to the sample matrix. One sample per preparation
batch must be processed as a dilution test. The test is performed by running a sample
at a 5x (1:4) dilution. Samples identified as field blanks cannot be used for dilution
tests. The results of the diluted sample, after correction for dilution, should agree
within 10% of the original sample determination when the original sample
concentration is greater than 50x the IDL. If the results are not within 10%, the
possibility of chemical or physical interference exists.

. 9.6. Initial Calibration Verification (lCVIICB) - Calibration accuracy is verified by
analyzing a second source standard (lCV). For analyses conducted under Method
200.7, the ICV result must fall within 5% of the true value for that solution with
relative standard deviation <3% from replicate (minimum of two) exposures. For
Method 601OB, the ICV must fall within 10% of the true value for that solution with
relative standard deviation <5% from replicate (minimum of two) exposures. An ICB
is analyzed immediately following the ICV to monitor low level accuracy and system
cleanliness. The ICB result must fall within +/- the RL from zero. If either the ICV
or ICB fail to meet criteria, the analysis should be terminated, the problem corrected,
the instrument recalibrated and the calibration reverified. (See Section 11.11 or 11.12
for required run sequence).

9.7. Continuing Calibration Verification (CCV/CCB) - Calibration accuracy is monitored
throughout the analytical run through the analysis of a known standard after every 10
samples. The CCV is be a mid-range standard made from a dilution of the
calibration standard. The CCV for both methods must fall within 10% of the true
value for that solution with relative standard deviation <5% from replicate (minimum
of two) exposures. A CCB is analyzed immediately following each CCV. (See
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Section 11.11 or 11.12 for required run sequence.) The CCB result must fall within
+/- RL from zero. If the blank is less than 1/10 the concentration of the action level of
interest, and no sample is within 10% of the action limit, reanalysis and recalibration
are not required before continuation of the run. Sample res1l1ts may only be reported
when bracketed by valid CCV/CCB pairs. If a mid-run CCV or CCB fails, the
analysis for the affected element mustbe terminated, the problem corrected, the
instrument recalibrated, the calibration verified and the affected samples reanalyzed.
(Refer to Section 11.13 for an illustration of the appropriate rerun sequence). .

INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROSCOPY, SPECTROMETRIC METHOD FOR TRACE
ELEMENT ANALYSIS, METHOD 6010B AND METHOD 200.7

9.8. Interference Check Analysis (ICSA/lCSAB) - The validity of the interelement
correction factors is demonstrated through the successful analysis of interference
check solutions. The ICSA contains only interfering elements, the ICSAB contains
analytes and interferents. Refer to Table V (Appendix A) for the details of ICSA and
ICSAB composition. Custom Quanterra multielement ICS solutions must be used.
All analytes should be spiked into the ICSAB solution, therefore, if a non-routine
analyte is required then it should be manually spiked into the ICSAB using a certified
ultra high purity single element solution or custom lab-specific mix. If the ICP will
display overcorrection as a negative number then the non-routine elements can be
controlled from the ICSA as described in section 9.8.3. Elements known to be
interferents on a required analyte must be included in the ICP run when that analyte is
determined. Aluminum, iron, calcium and magnesium must always be included in all &.
ICPruns. •

9.8.1. The ICSA and ICSAB solutions must be run at the beginning of the run. (See
Section 11.11 or 11.12 for required run sequence.)

9.8.2. The ICSAB results for the interferents must fall within 80 - 120% of the true
value. If any ICSAB interferent result fails criteria, the analysis should be
terminated, the problem corrected, the instrument recalibrated and the samples
rerun.

9.8.3. ICSA results for the non-interfering elements with reporting limits ~ 10 ug/L
must fall within the Quanterra guidelines of ± 2x RL from zero. ICSA results
for the non-interfering elements with RLs> 10 J.1g/L must fall within the
Quanterra guidelines of ± Ix RL from zero. If the ICSA results for the non
interfering elements do not fall within +/- 2x RL (RL ~1O) or ± lxRL (RL>10)
from zero the field sample data must be evaluated as follows:

• If the non-interfering element concentration in the ICSA is the result of
contamination versus a spectral interference, and this reason is
documented, the field sample data can be accepted.

• If the affected element was not required then the sample data can be
accepted. •
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• If the interfering elements are not present in the field sample at a
concentration which would result in a false positive or negative result
greater than +/- 2x RL from zero then the field sample data can be
accepted.

• If the interfering element is present in the field sample at a level which
would result in a false analyte signal greater than ± 2x RL from zero, the
data can be accepted only if the concentration of the affected analyte in the
field sample is more than lOx the analyte signal in the ICSA.

• If the data does not meet the above conditions then the IECs must be re
evaluated and corrected if necessary and the affected samples reanalyzed
or the sample results manually corrected through application of the new
IEC to the raw results. If the results are recalculated manually the
calculations must be clearly documented on the raw data.

9.9. Method of Standard Addition (MSA) -This technique involves adding known
amounts of standard to one or more aliquots of the processed sample solution. This
technique compensates for a sample interferent that may enhance or depress the
analyte signal, thus producing a different slope from that of the calibration standards.
It will not correct for additive interferences which cause a baseline shift. Refer to
Section 11.17 for additional information on when MSA is required as well as
Appendix D for specific MSA requirements.

9.10. Quality Assurance/Project Summaries - Certain clients may require project- or
program-specific QC which may supersede this SOP requirements. Quality
Assurance Summaries (QASs) or equivalent documents providing project-specific'
requirements should be developed so that project staff clearly understand the special
project requirements.

10. CALffiRATION AND STANDARDIZATION

10.1. Set up the instrument with the operating parameters recommended by the
manufacturer. Allow the instrument to become thermally stable before beginning
calibration (approximately 30 minutes of warm-up is required).

10.2. Profile and calibrate the instrument according to the instrument manufacturer's
recommended procedures. Flush the system with the calibration blank between each
standard or as the manufacturer recommends. The calibration curve must consist of a
minimum of a blank and a standard. Refer to the facility-specific instrument SOP or
ICP instrument manual for a detailed set up and operation protocols.

10.3. Calibration must be performed daily and each time the instrument is set up.
Instrument runs may be 'continued over periods exceeding 24 hours as long as all
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calibration verification (CCV) and interference check QC criteria are met. The
instrument standardization date and time must be included in the raw data.

10.4. Refer to Section 9.0 for calibration verification procedures, acceptance criteria and
corresponding corrective actions.

11. PROCEDURE

11.1. For 200.7 analyses, dissolved (preserved) samples must be digested unless it can be
documented that the sample meets all of the following criteria:

A. Visibly transparent with a turbidity measurement of 1 NTU or less.

B. Is of one liquid phase and free of particulate or suspended matter following
acidification.

C. Is NOT being analyzed for silver.

+±11.2. A minimum of two exposures for each standard, field sample and QC sample
is required. The average of the exposures is reported. For Trace ICP analyses, the
results of the sum channel must be used for reporting.

11.3. Prior to calibration and between each sample/standard the system is rinsed with the •
calibration blank solution. The minimum rinse time between analytical samples is 60
seconds unless following the protocol outlined in 9.1.6 it can be demonstrated that a
shorter rinse time may be used. Triton-X can be added to the rinse solution to
facilitate the rinse process.

l1A. The use of an autosampler for all runs is strongly recommended.

11.5. The use of automated QC checks through the instrument software is highly
recommended for all calibration verification samples (ICV,CCV), blanks
(ICB,CCB,PB), interference checks (lCSA,ICSAB) and field samples (linear range) to
improve the data review process.

11.6. To facilitate the early identification of QC failures and samples requiring rerun it is
strongly recommended that sample data be reviewed periodically throughout the run.

11.7. To facilitate the data review and reporting processes it is strongly recommended that
all necessary dilutions be performed before closing out the instrument run.

.11.8. For unattended overnight auto-runs it is strongly recommended that the frequency of
ICSA/ICSAB analysis be increased to every 4 hours.

11.9. The use of an internal standard is recommended on the conventional, non-Trace ICPs
as an alternative to using the method of standard additions. This technique is useful

,/1, J ••-"""



in overcoming matrix interferences especially in high solids matrices. However, for
conventional ICP techniques, internal standards may not be necessary provided that
one of the following is performed to minimize physical interferences: (1) peristaltic
pu~ is used, (2) high solids nebulizer is used, or (3) high solids samples are diluted
and reanalyzed.
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11.10. The use of an internal standard is required on the Trace ICP unless the calibration
and QC standards are matrix matched to each digestion procedure used as follows:

Preparation Method % HN03 %HCI

CLP Aqueous 1 5

CLP Soil 5 2.5

SW8463050 5 10

SW8463OO5 2 5

SW8463010 3 5

The following procedural guidelines must be followed when using an internal
standard:

-l-:-l+11.10.1. Typically used internal standards are: yttrium or scandium. (Note:
Any el~ment can be used that is not typically found in environmental
s~ples at a high rate of occurrence.)

11.10.2. The internal standard (IS) must be added to every sample and standard at the
same concentration. It is recommended that the IS be added to each
analytical sample automatically through use of a third pump channel and
mixing coil. Internal standards should be added to blanks, samples and
standards in a like manner, so that dilution effects resulting from the
addition may be disregarded.

11.10.3. The concentration of the internal standard should be sufficiently high to
obtain good precision in the measurement of the IS analyte used for data
correction and to minimize the possibility of correction errors if the IS
analyte is naturally present in the sample.

11.10.4. The internal standard raw intensity counts must be printed on the raw data.

C4-/5~



11.10.5. The analyst must monitor the response of the internal standard throughout
the sample analysis run. ,This information is used to detect potential
problems and identify possible background contributions from the sample
(Le., natural occurrence of IS analyte).
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11.10.5.1. If the internal standard counts fall within ±30% of the counts
observed in the ICB then the data is acceptable.

11.10.5.2. If the internal standard counts in the field samples are more than
±30% higher than the expected level, the field samples must then be:

(1) Diluted and reanalyzed;

(2) The IS concentrations must be raised; or

(3) A different internal stat:ldard must be used.

~11.11. The following analytical sequence must be used for Methods 601 OB and
200.7:

Instrument Calibration
ICV
ICB
ICSA
ICSAB
8 samples
CCV
CCB
10 samples
CCV
CCB
Repeat sequence of up to 10 samples between CCV/CCB pairs as required to
complete run
CCV .
CCB

Refer to Quality Control Section 9.0 and Table vn (Appendix A) for Method 6010B
and 200.7 quality control criteria.

~11.12. Additional quality control analyses are necessary for analysis under the
Contract Laboratory Program (CLP).Ifthese are included then CLP, 6010 and 200.7
samples can be included in the same sequence. Refer to CORP-MT-002 for details.

I

•

I

•



11.13. Full method required QC must be available for each wavelength used in detennining
reported analyte results.
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11.14. Guidelines are provided in the appendices on procedures to minimize contamination
of samples and standards, preventive maintenance and troubleshooting.

11.15. All measl:lrements must fall within the defined linear range where spectral
interference correction factors are valid. Dilute and reanalyze all samples for required
analytes that exceed the linear range or use an alternate wavelength for which QC data
are established. If an interelement correction exists for an analyte which exceeds the
linear range; the IEC may be inaccurately applied. Therefore, even if an overrange
analyte may not be required to be reported for a sample, if thatimalyte is a interferent
for any requested analyte in that sample, the sample must be diluted. Acid strength
must be maintained in the dilution of samples.

11.16. For TCLP samples, full four-point MSA will be required if all of the following
conditions are met:

1) recovery of the analyte in the matrix spike is not at least 50%,

2) the concentration of the analyte does not exceed the regulatory level. and,

3) the concentration of the analyte is within 20% of the regulatory level.

The reporting and regulatory limits for TCLP analyses as well as matrix spike levels
are detailed in Table VI (Appendix A). Appendix E provides guidance on performing
MSA analyses. ._- .

-hi-+:11.17. Any variation in procedure shall be completely documented using instrument
run logs, maintenance logs, report narratives, a Nonconformance Memo, or an
anomaly report and is approved by. a Supervisor/Group Leader and QA Manager. If
contractually required, the client shall be notified by the Project Manager.

11.18. Nonconformance documentation shall be filed in the project file.

11.19. Any unauthorized deviations from this procedure must also be documented as a
nonconformance, with a cause and corrective action described.

12. DATA ANALYSIS AND CALCULATIONS

•
12.1. ICV percent recoveries are calculated according to the equation:

%R= l00(Found(lCV)]
True(lCV)



~ 12.2. CCV percent recoveries are calculated according to the equation:
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%R=1tvf FOUnd(CCV)]
v1. True( CCV)

-J4.:.12.3. Matrix Spike Recoveries are calculated accordIng to the following equation:

Where:
SSR = Spike Sample Result
SR = Sample Result
SA = Spike Added

-t-4; 12.4. The relative percent difference (RPD) of matrix spike/matrix spike duplicates
are calculated according to the following equations:

RPD=l
IMSD-MSI

( MSD
2
+MS) •

Where:
. MS = determined spiked sample concentration

MSD =determined matrix spike duplicate concentration

~ 12.5. The final concentration for a digested aqueous sample is calculated as follows:

/L
CxVlxD

mg =
V2

Where:
C = Concentration (mg/L) from instrument readout
D =Instrument dilution factor
VI = Final volume in liters after sample preparation
V2 = Initial volume of sample digested in liters

+412.6. The final concentration determined in digested solid samples when reported
on a dry weight basis is calculated as follows:
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Where:
C =Concentration (mg/L) from instrument readout
D = Instrument dilution factor
V = Final volume in liters after sample preparation'
W =Weight in Kg of wet sample digested
S = Percent solids/100

Note: A Percent Solids determination must be performed on a separate aliquot when
dry weight concentrations are to be reported. If the results are to be reported on
wet weight basis the "S" factor should be omitted from the above equation.

~12.7. The LCS percent recovery is calculated according to the following equation:

%R = l00(FOUnd(LCS)]
True(LCS)

+:&12.8. The dilution test percent difference for each component is calculated as
follows:

II-si
% Difference = x 100

I

Where:
I =Sample result (Instrument reading)
S =Dilution test result (Instrument reading x 5)

+:-9-:-12.9. Appropriate factors must be applied to sample values if dilutions are
performed.

12.10. Sample results should be reported with up to three significant figures in accordance
with the Quanterra significant figure policy.

13. l\1ETHOD PERFORMANCE

13.1. Each laboratory must have initial demonstration of performance data on file for each
analyte of interest as described in Section 9.0.

13.2. Refer to Tables I, IA & IT in Appendix A for the list of Method 6010B and 200.7
analytes as well as additional analytes that may be analyzed using this SOP.

t!--4 -/57
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13.3. Method performance is determined by the analysis of MS and MSD samples as well
as method blanks and laboratory control samples. The MS or MSD recovery should
fall within +/- 25 % and the MSIMSD should compare within 20% RPD or within the
laboratory's historical acceptance limits. These criteria apply to analyte
concentrations greater than or equal to 10xIDL. Method blanks must meet the criteria
specified in Section 9.2. The laboratory control samples should recover within 20%
(15% for 200.7) of the true value or within the laboratory's historical acceptance
limits.
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13.4. Training Qualification:

The group/team leader or the supervisor has the responsibility to ensure that this
procedure is performed by an associate who has been properly trained in its use and
has the required experience.

14. POLLUTION PREVENTION

15.

14.1. This method does not contain any specific modifications that serve to minimize or
prevent pollution.

WASTE MANAGEl\1ENT

15.1. Waste generated in the procedure must be segregated and disposed of according to the
facility hazardous waste procedures and per the local, state, and federal regulations.
The Environmental Health and Safety Director should be contacted, if additional
information is required.

15.2. Standards shoulq be purchased and prepared in volumes consistent with laboratory
use to minimize the volume of expired standards to be disposed.'

•

16. REFERENCES

16.1. 40 CFR Part 136, Appendix B, 7-5-95, Determination of Method Detection Limits.

16.2. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
Edition, Final Update III, Revision 2, December 1996. Method 601OB.

16.3. Determination of Metals and Trace Elements in Water and Wastes by Inductively
Coupled Plasma-Atomic Emission Spectrometry, Revision 4.4, May 1994. Method
200.7.

16.4. CORP-MT-0002, Inductively Coupled Plasma-Atomic Emission Spectroscopy, •
Method 200.7 & CLP-M, SOW ILM03.0.
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17.1.1. Modifications/interpretations from both Methods 6010B and 200.7.

17.1.1.1. Quanterra laboratories use mixed calibration standard solutions
purchased from approved vendors instead of using individual mixes
prepared in house as recommended by the subject methods.

17.1.1.2. The alternate run sequence presented in Section 11.12 is consistent
with method requirements. Additional QC (i.e., ICSA) analyses
were added to accommodate the CLP protocol requirements.

17.1.1.3. Methods 200.7 and 6010B state that if the correction routine is
operating properly, the determined apparent analyte(s) concentration
from analysis of each interference solution should fall within a
specific concentration range around the calibration blank. In
determining IEes, because of lack of definition clanfication for
"concentration range around the calibration blank," Quanterra has
.adopted the procedure in EPA CLP D..M04.0.



17.1.1.4. Section 8.5 of Method 6010B and Section 9.5 of Method 200.7
recommend that whenever a new or unusual matrix is encountered, a
series of tests be performed prior to reporting concentration data for
that analyte. The dilution test helps determine if a chemical or
physical interference exists.' Because Quanterra laboratories receive
no prior information from clients regarding when to expect a new or
unusual matrix, Quanterra may select to perform a dilution test on
one sample in each prep batch. According to the method, the post
digestion spike (PDS) determines any potential matrix interferences.
At Quanterra labs, matrix interference is determined by evaluating
data for the LCS and MSIMSD. Quanterra requires documented,
clear guidance when a new or unusual matrix will be received for a
project and a request to perform the dilution test or PDS on a client
identified sample.
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17.1.2. Modifications from Method 200.7.

17.1.2.1. Method 200.7 defines the IDL as the concentration equivalent to a
signal, due to the analyte, which is equal to three times the standard
deviation of a series of ten replicate measurements of the calibration
blank signal at the same wavelength. Quanterra labs utilize the CLP •
IDL definition as defined in Section 9.1.1 of this SOP. ..

17.1.2.2. The calibration blank is prepared in an acid matrix of 5% HN03/5%
HCI instead of the specified 2% HN03/l0% HCl matrix as the
former matrix provides for improved performance relative to the .
wide variety of digestate acid matrices which result from the various
EPA preparation protocols applied.

17.1.2.3. Method section 9.3.4 specifies that "Analysis of the IPC (ICSNAB)
solution immediately following calibration must verify that the
instrument is within ±5% of calibration with a relative standard
deviation <3% from replicate integrations ~ 4." Quanterra uses a

.minimum of two exposures.

•
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17.1.2.4.Section 7.12 of 200.7 indicates that the QCS (lCV) should be
prepared at a concentrati'on near 1 ppm. The ICV specified in this SOP
accommodates the 1 ppm criteria for the majority of analytes. For the
remaining analytes, this SOP specifies ICV concentrations which are
appropriate to the range of calibration. The intent of the ICV,
verification of calibration standard accuracy, is independent of the I~Y .
concentration used.

17.1.2.5. The ICS criteria applied by this SOP differ from those stated in the
method. Method 200.7 section 10.4 states that results should fall
within the established control limits of 3 times the standard deviation
of the calibration blank for that analyte. The control limits listed in
this SOP are those applicable to the EPA designed solution.

17.1.2.6. Method 200.7 section 9.3.4 states the CCB should be less than the
IDL, but> the lower 3-sigma control limit of the calibration blank.
The intent of this requirement is to ensure that the calibration is not
drifting at the low end. Quanterra has adopted an absolute control
limit of +/- RL from zero for calibration blank criteria. SOP section
9.7 provides the detailed corrective action criteria that must be
followed.

17.1.3. Modifications from Method 6010B.

17.1.3.1. Chapter 1 of SW-846 states that the method blank should not contain
any analyte of interest at or above the MDL. This SOP states that the'
method blank must not contain any analyte of interest at or above the
reporting limit. Common lab contaminants are allowed up to two
times the reporting limit in the blank following consultation with the
client.

17.1.3.2. Method 6010B section 8.6.1.3 states that the results of the calibration
blank are to agree within 3x the IDLIf not, repeat the analysis two or
more times and average the results. If the average is not within three
standard deviation of the background mean, terminate the analysis,
correct the problem, recalibrate, and reanalyze the previous 10
samples. The intent of this requirement is to ensure that the
calibration is not drifting at the low end. Quanterra has adopted an
absolute control limit of +/- RL from zero for calibration blank
criteria. See SOP Section 9.7 for a detailed description of the
required corrective action procedures.

17.2. Modifications from previous SOP



Refer to revision 1 of this SOP.

~17.3. Facility-Specific SOPs
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I
Each facility shall review and revise as appropriate this SOP to reflect any facility
specific requirementsif no facility-specific amendments are required, the SOP can oe
adopted as is.

-1-:4:-17.4. Documentation and Record Management

The following documentation comprises a complete ICP raw data package:

• Raw data (direct instrument printout).

• Relevant sample preparation benchsheets.

• Run log printout from instrument software where this option is available (TJA) or
manually generated run log (i.e., Ward WSL printout).

• Data review checklist - See Appendix B.

• Standards documentation (including prep and expiration dates, source, and lot #)'. •

• Nonconformance/anomaly documentation (if applicable).

....

•
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TABLE I. Method 200.7 and 6010B Target Analyte List
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ELEMENT Symbol CAS # 6010B 200.7 Reporting Limit Reporting Limit
analvte analvte (ug/L) Water (mg/kg) Soil

Aluminum AI 7429-90-5 X X 200 .20
Antimony Sb 7440-36-0 X X 60 6-
Arsenic As 7440-38-2 X X 300 30
Barium Ba 7440-39-3 X X 200 2()

Beryllium Be 7440-41-7 X X 5.0 0.5
Boron B 7440-42-8 X 200 20

Cadmium Cd 7440-43-9 X X 5.0 0.5
Calcium Ca 7440-70-2 X X 5000 500

Chromium Cr 7440-47-3 X X 10 1
Cobalt Co 7440-48-4 X X 50 5
Copper Cu 7440-50-8 X X 25 2.5

Iron Fe 7439-89-6 X X 100 10
Lead Pb 7439-92-1 X X 100 10

Lithium Li 7439-93-2 X X 50 5
Magnesium Mg 7439-95-4 X X 5000 500
Manganese Mn 7439-96-5 X X 15 1.5

Molybdenum Mo 7439-98-7 X X 40 4
Nickel Ni 7440-02-0 X X 40 4

Phosphorus P 7723-14-0 X X 300 30
Potassium K 7440-09-7 X X 5000 500
.Selenium Se 7782-49-2 X X 250 25

Silicon Si 7631-86-9 X 500 N/A
Silver Ag 7440-22-4 X X 10 1

Sodium Na 7440-23-5 X X 5000 500
Strontium -- Sr 7440-24-6 X 50 5
Thallium Tl 7440-28-0 X X 2000 200
Vanadium V 7440-62-2 X X 50 5

Zinc Zn 7440-66-6 X X .20 2

\
\
\
\



TABLE 1A. Method 200.7 and 6010B Trace ICP Target Analyte List
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-
Reporting Limit Reporting Limit

ELEMENT Symbol CAS # (ug/L) Water (nig/kg) Soil

Arsenic As 7440-38-2 10 1.0
Lead Pb 7439-92-1 3.0 0.3

Selenium Se 7782-49-2 5.0 0.5
Thallium TI 7440-28-0 10 1.0
Antimonv Sb 7440-36-0 10 1.0
Cadmium Cd 7440-43-9 2.0 0.2

Silver Ag 7440-22-4 5.0 0.5
Chromium Cr 7440-47-3 5.0 0.5

TABLE II. Non-Routine Analyte List

Reponing Limit Reponing Limit
ELEMENT Symbol CAS # (ug/L) Water (mg/kg) Soil

Tin Sn 7440-31-5 100 10
Titanium Ti 7440-32-6 50 5
Bismuth Bi 7440-06-99 200 20

Zirconium Zr 7440-06-77 100 10
Tungsten W 7440-03-37 500 50
Tellurium Te 1349-48-09 . 500 50
Thorium Th 7440-02-91 500 50
Uranium U 7440-06-11 500 50

Palladium Pd 7440-00-53 100 10

NOTE: Analysis of all elements listed may not be available at all Quanterra facilities .

•

•



•• TABLE ID. Matrix Spike and Aqueous Laboratory Control Sample Levels

ELEMENT LCS Level (ug/L) Matrix Soike Level (u2IL)
Aluminum 2000 2000
Antimony 500 500
Arsenic 2000 2000
Barium 2000 2000

Beryllium 50 50
Cadmium 50 50
Calcium 50000 50000

Chromium 200 200
Cobalt 500 500
Copper 250 250

Iron 1000 1000
Lead 500 500

Lithium 1000 1000
Magnesium 50000 50000
Manganese 500 500

Molybdenum 1000 1000
Nickel 500 500

Phosphorous 10000 10000
Potassium 50000 50000
Selenium 2000 2000

Silver 50 50
Sodium 50000 50000

Strontium 1000 1000
Thallium 2000 2000
Vanadium 500 500

Zinc 500 500
Boron 1000 1000
Silicon 10000 10000

Tin 2000 2000
Titanium 1000 1000
Bismuth 1000 1000

Zirconium 1000 1000
Tellurium 1000 1000
Thorium 1000 1000
Uranium 1000 1000
Tungsten 1000 1000
Palladium 1000 1000

\
\
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TABLE IV. ICP Calibration and Calibration Verification Standards
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Element Calibration Level RL (ugIL) ICV (ug/L) CCV (ug/L)

Aluniinum 100000 200 25000 50000

Antimonv 10000 60 1000 5000
Arsenic 10000 300 1000 5000
Barium 10000 200 1000 5000

Beryllium 10000 5 1000 5000
Cadmium 10000 5 1000 5000
Calcium 100000 5000 25000 50000

Chromium 10000 10 1000 5000
Cobalt 10000 50 1000 5000
Copper 10000 25 1000 5000

Iron 100000 100 25000 50000
Lead 10000 100 1000 5000

Lithium 10000 50 1000 5000
Magnesium 100000 5000 25000 50000
Manganese 10000 15 1000 5000

Molvbdenum 10000 40 1000 5000
Nickel 10000 40 1000 5000

Phosphorous 10000 300 1000 5000
Potassium 100000 5000 '25000 50000
Selenium 10000 250 1000 5000

Silver 2000 10 500 1000
Sodium 100000 5000 .25000 50000

Strontium 10000 . 50 1000 5000
Thallium 20000 2000 5000 10000
Vanadium 10000 50 1000 5000

Zinc 10000 20 1000 5000
Boron 10000 200 1000 5000
Silicon 10000 500 1000 5000

Tin 10000 100 1000 5000
Titanium 10000 50 1000 5000
Bismuth 10000 200 1000 5000

Zirconium 10000 100 1000 5000
Tellurium 10000 500 1000 5000
Thorium 10000 500 1000 5000
Uranium 10000 500 1000 5000
Tungsten 10000 500 1000 5000
Palladium 10000 100 1000 5000

••

•
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TABLE IVA. Trace ICP Calibration and Calibration Verification Standards

Element Calibration Level RL(uWL) ICV (uWL) CCV (ug/L)
Aluminum 50000 200 12500 25000
Antimonv 1000 10 250 500
Arsenic 1000 10 250 500
Barium - 4000 10 1000 2000

Beryllium 4000 5 1000 2000
Cadmium 1000 2 250 500
Calcium 100000 5000 25000 50000

Chromium 4000 5 1000 2000
Cobalt 4000 50 1000 2000
Copper 4000 25 1000 2000

Iron 50000 100 12500 25000
Lead 1000 3 250 500

Magnesium 100000 5000 25000 50000
Manganese 4000 15 1000 2000

Molybdenum 4000 40 1000 2000
Nickel 4000 40 1000 2000

Potassium 100000 5000 25000 50000
Selenium 1000 5 250 500

Silver 2000 5 500 1000
Sodium 100000 5000 25000 50000

Thallium 2000' 10 500 1000
Vanadium 4000 50 1000 2000

Zinc 4000 20 1000 2000



TABLE V. Interference Check Sample Concentrations-
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Element ICSA (ug/L) ICSAB (ug/L)
Aluminum 500000 500000
Antimonv - 1000
Arsenic - 1000
Barium - 500

Beryllium - 500
Cadmium - 1000
Calcium 500000 500000

Chromium - 500
Cobalt - 500
Copper - 500

Iron 200000 200000
Lead - 1000

Magnesium 500000 500000
Manganese - 500

Molvbdenum - 1000
Nickel - 1000

Potassium - 10000
Selenium - 1000

Silver - 1000
Sodium - 10000

Thallium - 10000**
Vanadium - 500

Zinc - 1000
Tin - 1000

* Custom Quanterra solutions contain analytes common to all Quanterra facilities. Non-routine
elements not listed above should be spiked into the ICSAB at 1000 ugIL. .

** Thallium level for Trace ICP should be at 1000 ugIL.

eLl -/1D
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;. TABLE VI. TCLP Reporting Limits, Regulatory Limits and Matrix Spike Levels

Reporting Level Regulatory Limit
ELEMENT (ug/L) (ugIL) Spike Level (ug/l.)

Arsenic - 500 5000 5000
Barium 10000 100000 50000

Cadmium 100 1000 1000
Chromium 500 5000 5000

Lead 500 5000 5000
Selenium 250 1000 1000

Silver 500 5000 1000

•
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SOP No. CORP-MT-0001
Revision No.2
Revision Date: 12/15/97
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Two-point Initial Beginning of every
Calibration analytical run, every RSD between

24 hours, -whenever duplicate exposures
instrument is S5%
modified, or CCV
criterion is not met

ICV Beginning of every Method 200.7: Tenninate analysis;
arialytical run. 95 - 105 % recovery. Correct the problem;

Recalibrate.
Method 601 OB:

90 - 110 % recove
ICB Beginning of every The result must be Tenninate analysis;

analytical run, within +/- RL from Correct the problem;
imme-diately zero. Recalibrate.
followin the ICV.

CCV Every 10 samples Method 200.7 & Tenninate analysis;
and at the end of the 60 lOB: Correct the problem; •run. Recalibrate and rerun

90 - 110 % recovery. all samples not
bracketed by
acce table CCV.

CCB Immediately The result must be Tenninate analysis;
following each within +/- RL from Correct the problem;
CCV. zero. Recalibrate and rerun

all samples not
bracketed by
acce table CCB.

ICSA Beginning of every See Section 9.8.3.
run See Section 9.8.3

ICSAB Immediately Results must be within See Section 9.8.2.
following each 80 - 120% recovery.
ICSA.

* See Sections 11.11 and 11.12 for exact run sequence to be foHowed.

•
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Method Blank

Laboratory Control
Sample (LCS~

One per sample
preparation batch of
up to 20 samples.

One pe~ sample
preparation batch of
up to 20 samples.

For samples> 50x IDL,
dilutions must agree within
10%.

The result must be less
than or equal to the RL.

Common lab contaminants
may be accepted up to 2x
the RL after consultation
with the client (See
9.2).

Sample results greater than
lOx the blank
concentration are
acceptable.

Samples for which the
contaminant is < RL may
not require redigestion or
reanalysis (see Section
9.2).
Aqueous LCS must be
within 80 - 120% recovery
or iil-house control limits:
(85-115% for 200.7)

Samples for which the
contaminant is < RL and
the LCS results are > 120%
(115% for 200.7) may not
require redigestion or
reanal sis (see Section 9.3)

Note exceptions under
criteria section.

See Section 9.2 for
additional
requirements.

Terminate analysis;
Correct the problem;
Redigest and reanalyze
all samples associated
with the LCS.
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TABLE VU. Summary of Quality Control Requirements (Continued)

Matrix Spike

Matrix Spike
Duplicate

One per sample
preparation batch of
up to 20 samples.

See Matrix Spike

75 - 125 % recovery or in
house control limits. I For
TCLP See Section 11.17.

75 - 125 % recovery; RPD
S20% .

In the absence of client
specific requirements,
flag the data; no flag
required if the sample
level is > 4x the spike
added. For TCLP see
Section 11.17.
See Corrective Action
for Matrix Spike.

•
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Quanterra ICP Data Review Checklist

Instrument: _AnaJyst: _

RunlProject Information:

Run Date: _
Prep Batches Run: _

Circle Methods used: 6010B /200.7: CORP-MT-OOOI Rev 2
CLP ll..M03.0/4.0: CORP-MT-0002 Rev 1

1. Instrument calibrated per manufacturer's instructions and at SOP specified
levels ?

2. ICV/CCV analyzed at appropriate frequency and within control limits ?
(6010B CLP =90 - 110% 200.7 =95 -105% IC

3. ICB/CCB analyzed at appropriate frequency and within +/- RL or +/- CRDL
(CLP) ?

4. CRI analvzed? for CLP 001 )

5. ICSAlICSAB run at re uired fre

CLP?

Analyst: Date: _
Comments: _

2nd Level Reviewer: Date: _
Comments: -.:...._

•
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APPENDIXC

CROSS REFERENCE OF TERMS USED IN l\1ETHODS 6010B, 200.7, AND BY
QUANTERRA
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CROSS REFERENCE OF TERMS COMMONLY USED IN
METHODS EPA 200.7, SW6010B, AND QUANTERRA INC. SOP

Calibration blank (CB)

Dilution test

Instrument detection limit (IDL)

Instrument performance check
(IPC)

Internal standard

Laboratory duplicates

Laboratory fortified blank (LFB)

Laboratory fortified sample matrix
(LFM)

Laboratory reagent blank (LRB)

Linear dynamic range (LDR)

Method detection limit (MDL)

Quality control sample (QCS)

Spectral interference check
solution (SIC)

Calibration blank

Dilution test

Instrument detection limit (IDL)

Continuing calibration verification
(CCY)

Internal standard

nla

nla

Matrix spike and matrix spike
duplicate (MSIMSD)

Method blank

Linear dynamic range (LDR)

Method detection limit (MDL)

Check standard or Initial
calibration verification (ICY)

Interference check solution (ICS)

Initial and continuing calibration·
blanks (ICB/CCB)

Dilution Test

Instrument detection limit (IDL)

Continuing calibration verification
(CCY)

Internal standard (IS)

nla

Laboratory control sample (LCS)

Matrix spike and matrix spike
duplicate (MSIMSD)

Method or Prep blank (MB)

Linear dynamic range (LDR)

Method detection limit (MDL)

Initial calibration verification (ICY)

Interference check solution
(ICSAIICSAB)

•
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APPENDIX E. TROUBLESHOOTING GUIDE

Problem Possible Cause! Solution
-

High Blanks Increase rinse time
Clean or replace tip'
Clean or replace torch
Clean or replace sample tubing
Clean or replace nebulizer
Clean or replace mixing chamber
Lower Torch

Instrument Drift RF not cooling properly
Vacuum level is too low
Replace torch (Crack)
Clean or replace nebulizer (blockage)
Check room temperature (changing)
Replace pump tubing
Room humidity too high
Clean torch tip (salt buildup)
Check for argon leaks
Adjust sample carrier gas
Reprofile Horizontal Mirror
Replace PA tube

Erratic Readings, Check for argon leaks
Flickering Torc~ or Adjust sample carrier gas
High RSD Replace tubing (clogged)

Check drainage(back pressure changing)
Increase uptake time (too short)
Increase flush time (too short)
Clean nebulizer, torch or spray chamber
Increase sample volume introduced
Check that autosampler tubes are full

-~- -
Sample or dilution of sample not mixed
Increase integration time (too short)
Realign torch
Reduce amount of tubing connectors

Cu/Mn Ratio Outside Limits or Plasma conditions changed
Low Sensitivity Clean nebulizer, torch or spray chamber

Replace tubing (clogged)
Realign torch
Check lEes

Standards reading twice nonnal Incorrect standard used
absorbance or concentration Incorrect dilution perfonned

•
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Appendix D. MSA Guidance

Method of Standard Addition

Four equal volume aliquots of sample are measured and known amounts of standards are added to
three aliquots. The fourth aliquot is the unknown and no standard is added to it. The concentration
of standard added to the first aliquot should be 50% of the expected concentration. The
concentration of standard added to the second aliquot should be 100% of the expected concentration
and the concentration of standard added to the third aliquot should be 150% of the expected
concentration. The volume of the unspiked and spiked standard should be the same.

In order to determine the concentration of analyte in the sample, the analytical value of each solution·
is determined and a plot or linear regression performed. On the vertical axis the analytical value is
plotted versus the concentrations of the standards on the horizontal axis. An example plot is shown
in Figure 1. When the resulting line is extrapolated back to zero absorbance, the point of
interception of the horizontal axis is the concentration of the unknown.

Concentration

Addn 0 Addn 1 Addn 2 Addn 3
No Addn Addn of 50% Addn of 100% Addn of 150%

of Expected of Expected of Expected
Amount Amount Amount

For the method of standard additions to be correctly applied, the following limitations must be taken
into consideration:

•
• The plot of the sample and standards must be linear over the concentration range of concern. For

best results, the slope of the curve should be similar to that of a plot of the aqueous standard
curve,

• The effect of the interference should not vary as the ratio of the standard added to the sample
matrix changes.

f1U-/7Q
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The following procedures are strongly recommended to prevent contamination:

All work areas used to prepare standards and spikes should be cleaned before and
after each use. .

All glassware should be washed with detergent and tap water and rinsed with 1: I
nitric acid followed by deionized water.

Proper laboratory housekeeping is essential in the reduction of contamination in the
metals laboratory. All work areas must be kept scrupulously clean.

Powdered or Latex Gloves must not be used in the metals laboratory since the powder
contains silica and zinc as well as other metallic analytes. Only vinyl or nitrile gloves
should be used in the metals laboratory.

Glassware should be periodically checked for cracks and etches and discarded if
found. Etched glassware can c.ause cross contamination of any metallic analytes.

Autosampler trays should be covered to reduce the possibility of contamination.
Trace levels of elements being analyzed in the samples can be easily contaminated by •
dust particles in the laboratory. \..

The following are helpful hints in the identification of the source of contaminants:

Yellow pipet tips and volumetric caps can sometimes contain cadmium.

Some sample cups have been found to contain lead.

The markings on glass beakers have been found to contain lead. If acid baths are in
use for glassware cleaning, they should be periodically checked for contaminants
since contaminant concentrations will increase over time.

New glassware especially beakers can be a source of silica and boron.

Reagents or standards can contain contaminants or be contaminated with the improper
use of a pipette.

Improper cleaning of glassware can cause contamination.

Latex gloves contain over 500 ppb of zinc.

•
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APPENDIX G. PREVENTIVE MAINTENANCE

A maintenance log is used to record when maintenance is performed on instruments. When an
instrument problem occurs indicate the date, time and instrument number, then identify the problem
and corrective action in the maintenance log.

The following procedures are required to ensure that that the instrument is fully operational.

Daily Change sample pump tubing and pump windings
Check argon gas supply level
Check rinse solution and fill if needed
Check waste containers and empty if needed
Check sample capillary tubing is clean and in good condition
Check droplet size to verify nebulizer is not clogged.
Check sample flow for cross flow nebulizer
Check CuIMn ratio-should be 30% of value at date that IECs were performed
Check pressure for vacuum systems

As Needed Clean plasma torch assembly to remove accumul~teddeposits
Clean nebulizer and drain chamber; keep free-flowing to maintain optimum
performance
Replace peristaltic pump tubing, sample capillary tubing and autosampler sipper
probe

•
Weekly

Monthly

Bi-yearly

Apply silicon spray on autosampler tracks
Check water level in coolflow

Clean air filters on back of power unit to remove dust
Check D mirror for air instruments

Change oil fQr vacuum systems
Replace coolant water filter (may require more or less frequently depending on quality
of cooling water)

/'u-IOc-
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1.1 This method is suitable for the extraction and analysis of
explosive residues (8330 components) listed below in water by high
level and low level methods and in soil and sediment by High
Performance Liquid Chromatography with Ultraviolet Detector
(HPLC/UV) and with Triple-Stage Quadrapole Mass Spectrometer
(LC/TSP/MS).

•

Compound
Octahydro-l,3,5.7-tetranitro

l,3,5,7-tetrazocine (HMX, Octogen)
1.3,5-trinitrobenzene
HexahYdro-l,3,5-trinitro-l,3,5-triazine

(RDX. Hexogen) .
1,3-dinitrobenzene
Nitrobenzene
2.4,6-trinitrotoluene (TNT)
Methyl-2 ,4,6-trinitrophenylnitramine (TETRYL)
2,4-dinitrotoluene
2,6-din1trotoluene
2-Amino-4.6-0initrotoluene
4-Amino-2,6-Dinitrotoluene
2-nitrotoluene (o-nitrotoluene)
4-nitrotoluene" (p-nitrotoluene)
3-nitrotoluene (m-nitrotoluene)

CAS No

2691-41-0
99-35-4

121-82-4
99-65-0
98-95-3

118-96-7
479-45-8
121-14-2·
606-20-2

35572-78-2
1946-51-0

88-72-2
99-99-0
99-08-1

•

1.1.1

1.1.2

This method is NOT applicable for high concentrations of
explosives in soil or waste samples. Method 8510 should be
used to determine whether high concentrations of explosives
are present in sailor waste samples. "

For HPLC/UV, the standard range for most of the 8330
compounds is from 5.0 ng/mL to 1000 ng/mL. except for 1,3
dinitrobenzene and 2,4-dinitrotoluene which are from 2.5
ng/mL to 1000 ng/mL. in 25/75 0.1% acetic acid in
acetonitrile/water,

- ...•~... . . ~ ..~- .,.~ ...
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1.2 This method is applicable for the extraction and analysis of 8330
compounds previously listed above and the following specialty
explosives listed below by LC/TSP/MS.

Compound
Nitroglycerine
Picric Acid (2,4,6-Trinitrophenol)
PETN

CAS No
55-63-0
88-89-1
78-11-5

1.2.1 For LC/TSP/MS, the standard range is from 10 ng/mL to 1000
ng/mL for 8330 components, nitroglycerin, and PETN, and
from 20 ng/mL to 2000 ng/mL for picric acid in 20/80
acetonitrile/0.2M ammonium acetate containing 0,1% acetic
acid, .

1.2,2 Aqueous samples for 8330 and specialty explosives can be
extracted according to the low level or high level method,
except for picric acid and nitroguanid;ne which are
performed by the high level direct aqueous injection (DAl)
method.

1.2.3 50;1 samples for 8330 and specialty explosives can be
extracted with 0.1% acetic acid in acetonitrile according
to 8330 soil method except for picric acid which results in
poor r-ecovery,

1.2,4 Excellent recoveries for picric acid can be obtained from
soil by extracting with 0.1% hydrochloric acid in 10%
acetonitrile/water, however, this is not suitable for 2
amino-4,6-dinitrotoluene and 4-amino-2,6-dinitrotoluene
which degrade rapidly. '

1,2.5 With the addition of acetic acid in the extracting solvent
and in the standard solutions, TETRYL has been stable for
months without affecting the other nitroaromatics and
nitramines.

.'
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1.3 This method is also suitable for the extraction and analysis of
n1troguanidine in water and in soil by HPLC/UV.

Compound
Nitroguanidine

CAS No
556-88-7

1.3.1 The standard range for nitroguanidine by HPLC/UV is from
0.05 ug/mL to 2.0 ug/mL 1n 80/20 ace~onitrile/water.

1.3.2 Nitroguanidine is not extractable from water, but water
samples are diluted with acetonitrile and analyzed by DAY

. on the HPLC/UV.

Z. SUMMARY OF METHOD

1.3.3 Nitroguanidine is extractable from soil as per 8330 soil
with 0.1% acetic acid in acetonitrile.

2.1 Aqueous samples are either extracted and analyzed by the high level
or the low level method, and analyzed by HPLC/UV or by LC/TSP/MS.

2.2 Aqueous samples for the high level method can be performed by DAI,
where the samples must be analyzed within 7 days of sampling, or by
the salting-out method or by solid phase extraction (SPE) where the
extraction is performed within 7 days of sampling and analyzed
within 40 days of extraction.

•
2.2.1 There is no extraction of aqueous samples for

nitroguanidine except by DAI; samples are aliquotted,
diluted with acetonitrile to extend the analytical hold
time, filtered and "analyzed by HPLC/UV.

2.2.2 Picric acid is performed by the high level DAI method;
samples are aliQuotted, diluted in ammonium a~etate.

filtered, internal standards are added, and the sample is
analyzed by LC/TSP/MS.

2.2.3 Most other components can be performed by the high level or
the low level salting-out"method or SPE method.

CJ!-7Q
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2.2.4 The high level salting-out method and the high level SPE

method are similar to the low level methods where the
volume of the samples and reagents are downscaled
approximat~ly 10 to 1 with higher fortification levels.

2.3 Aqueous samples for the low level salting-out method are performed
by saturating the water sample with sodium chloride and extracting
with acetonitrile several times. The volume of th. acetonitrile
extracts are reduced by re-extracting with salt water, and adjusted
to 5.0 mL. The extracts are diluted 1:3 before analysis. For
HPLC/UV the extracts are diluted in water, and for LC/TSP/MS the
extracts are diluted in 0.2 H ammonium acetate and internal
standards are added.

.-
Aqueous samples for the low level SPE method are performed by
passing water samples through Porapak RDX cartridges, where the
components are absorbed to and eluted from with 0.1% ~cetic acid in
acetonitrile. The eluants are diluted with water for HPLC/UV or
with 0.2 Mammonium.acetate and internal standards added for
LC/TSP/MS.

2.4

2.5 This method is NOT applicable for high concentrations of explosives
in soil or waste samples.

2.6 Soil and sediment samples that appear to be non-homogeneous and are
not suspicious are air dried, ground to a finer texture, and sieved
through 30m~sh. A subsample is extracted for 8330,
nitroguanidine, nitroglycerine, and PETN by using 0.1% acetic acid
in acetonitrile in a cooled ultrasonic water bath for 18 hours,
aliquotted, treated with calcium chloride solution (except for

- LC/MS), filtered. and analyzed by HPLC/UV or by LC/TSP/HS.

2.6.1 Acetic acid at 0.1% in acetonitrile improves the stability
of TETRYL, but gives poor recoveries for picric acid in
soil.

2.6.2 Picric acid ;s extracted from soil with 0.1% hydrochloric
acid in 10% acetonitrile/water in a cooled ultrasonic water
bath for 18 hours, filtered~ aliquotted, internal standards
added, and analyzed by LC/TSP/MS.

.-
eLI -7/
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2.7 Th~B330 extracts for HPLC/UV are analyzed on a C-8 reverse phase
column with UV detection at 250 nm and confirmed on a Cyano (CN)
column using reverse phase conditions and UV detection at 250 nm t

or on a C-B reverse phase column by LC/TSP/M$.

2.8 The extracts may be analyzed and confirmed by LC/TSP/MS using a C-8
reverse phase column.

3. DEFINITIONS

3.1 Interference - an obstruction or contamination at a similar
retention time as the compound of interest. .

3.2 Method Blank (MS) - A single control sample using similar
controlled matrix in a set or batch for monitoring and to
demonstrate that the reagents and solvents used are free from
method interferences .

Laboratory Control Samples (LCS) - A single control sample using
similar controlled matrix and fortified ~1th target analytes.

3.4 Duplicate Control Samples (DeS) - A LCS performed in duplicate and
fortified with target analytes.

3.5· Internal Standard - A compound either may be similar or not similar
to the target ana1ytes and may be isotopicallY labelled, is added
to the final extracts to aid in determining that a valid injection
has been made and may be used in the quantitation.

3.6 Matrix Spike (MS) - A single sample in a set or batch either
selected at random or selectively choosen and fortified with target
analytes.

3.7 Matrix Spike Duplicate (MSD) - A matrix spike performed in
duplicate and fortified with target analytes.

, .

3.8 Surrogate - A compound similar to the target analytes, may be
isotopically labelled, to demonstrate the efficiencY'of the
extraction on the sample. .
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3.9

3.10

Low le~el method - Aqueous samples to be extracted according to the
low level method for lower reporting limits of approximately 0,1 to
1.0 ng/ml (ppb).

High Level method - Aqueous samples to be extracted according to
the high level method for higher reporting limits of approximately
4.0 to 14 ng/mL (ppb). NOTE: Explosive components are not very
soluble in water, thus, there is no danger of possible re~

crystalization and becoming dangerously explosive.

4. INTERFERENCES

5.

4.1 Glassware must be cleaned and dried, free from interference.

4.2 The solvents and reagents used in the extraction and analysis of
n1troaromatics, nitramines, and specialty explosives must be free
of interference..

SAFffi

Procedures shall be carried out in a manner that protects the health and
saf~ty of all Quanterra ~ssociates.

5.1 Eye protection that satisfies ANSIZ87.1 (as per the Chemical
Hygiene Plan). laboratory coat. and appropriate gloves must be worn
while samples, standards, solvents, and reagents are being handled.
Disposable gloves that have been contaminated will be removed and
discarded; other gloves will be cleaned immediately. {VITON gloves
may be worn when halogenated solvents are used for extractions or
sample preparation. Nitrile gloves may be used when other solvents
are handled. [Note: VITON 1s readily degraded by acetone; all
solvents will readily pass through disposable latex rubber
gloves.]}

5.2 The health and safety hazards of many of the chemicals used in this
procedure have not been fully defined. Additional health and
safety information can be obtained from the MSDS files maintained
in the laboratory. The following specific hazards are known:

•

.•.i
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Chemicals that have been classified as carcinogens, or
potential carcinogens, under OSHA include methylene
chloride (used primarily in the rinsing of glassware).

Chemicals known to be flammable are acetone, acetonitrile,
hexane, methanol, n-propanol, and tetrahydrofuran .

.
Tetrahydrofuran is known to be explosive as it forms
explosive peroxides on prolonged storage.

Explosive standards in this method are secondary
explosives. As neats, they are by nature unstable
materials and they must be stored according to
manufacturer's directions, preferrably wet; However, if the
standards are not purchased as neats but as solutions at
low concentrations in organic solvents, safety hazards is
minimized as compare to neats.

Chemicals known to be corrosive are acetic acid and
hydrochloric acid.

Hearing protection may be recommended when ultason1c
digestion is carried out.

5.3 Exposure to chemicals must be maintained as low as reasonably
achievable. therefore, unless they are known to be non-hazardous;
all s~mples must be opened, transferred and prepared in a fume
hood, or under other means of mechanical ventilation. Solvent and
waste containers will be kept closed unless transfers are being
made.

5.4 The preparation of standards and reagents (and glassware cleaning
procedures that involve solvents such as methylene chloride) will
be conducted in a fume hood with the sash closed as far as the
operations will permit.

5.5 All work must be stopped in the event of a known or potential
compromise to the health and safety of a Quanterra associate. The
situation must be reported immediately to a laboratory supervisor .

'.' .--
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5.6 The toxicity or carcinogenicity of each reagent used in this method
has not been precisely defined; however, from this viewpoint;
exposure to these chemicals must be reduced to the lowest possible
level by whatever means available. A reference file of Material
Safety Data Sheets [MSD5] for chemicals used or encountered in this
procedure should be and are made available to all personnel
involved in the chemical analysis.

5.7 Each chemical compound must be treated as a potential health
hazard, especially when the components are considered extremely
explosive and should be kept wet in small quantities .. All the
compounds in this method are eithe~ used in the manufacturing of
explosives or are the degradation products of compounds used in the
manufacturing of explosives. Treat each compounds as if it were
extremely explosive when handling and preparing stock solutions for
calibration.

Soil samples having as hlghas Z% TNT can be safely ground.
Samples containing higher levels should not be ground. Lumps of
material that have a chemical appearance should be suspect and not
ground. Explosives are generally a very finely ground grayish
white material.

5.8

5.8.1 Soil samples may be screened or tested before grinding if
they. are suspected to contain high levels of explosives
using the TNT/RDX Soil Extraction Pac. Follow the
manufacturer's instructions.

6. EQUIPMENT AND SUPPLIES

6.1 Balances - Top loading, capable of accurately weighing to the
nearest 0.01 gram. Analytical, capable of accurately weighing to
the nearest 0.0001 gram.

6.2 Centrifuge.

6.3 Filter assembly. 25-mm. 0.45 urn pore size PTFE f~lters, such as
Gelman Acrodisc #4219.

• ..,
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6.4 Liquid chromatograph

6.4.1 HPLC/UV - High Performance Liquid Chromatography with an
Ultraviolet Detector. An analytical system complete ~ith

sample injection loop, analytical columns, a UV detector,
and data system. A guard column is not used. See section
12.7, 12.8, and 12.9 for the appropriate HPLC conditions.

6.4.2 LC/TSP/MS - Liquid Chromatography/Thermospray/Mass
Spectrometer. An analytical system complete with sample
injection loop, analytical columns, a triple-stage
quadrapole mass spectrometer, and data system. See section
12.10 for LC/TSP/MS conditions.

6.5

6.6

• 6.7

6.8

6.9

6.10

6:11

6.12

6.13

6.14

6.15

Mesh sieve and pan, brass or stainless steel, mesh size # 30.

Mortar and pestle, ceramic •

Recirculator cooler.

'Spatula, stainless steel, or eqUivalent.

Stirring bars, magnetic.

Stirring plate, magnetic.

Syringe, 3-cc and 10-cc disposable.

Temperature controlled ultrasonic water bath.

Test tubes, 8-mL and 16-mL, glass with teflon-lined screwcap.

Vials, 40-mL, glass with teflon-lined screwcap.

Volumetric flask, IOO-mL and lOOO-mL.

•
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7. REAGENTS AND SOLVENTS

All preparations of reagents and solutions are entered in the Reagent Prep·
Notebook.

7.1 Acetic acid, Glacial, Reagent grade.

7.1.1 Acetic acid in acetonitrile. 0.1% vivo

7.2 Acetone. pesticide quality.

7.3 Acetonitrile, HPLC grade or equivalent.

7.4 Ammonium acetate, HPLC grade or equivalent.

7.5

7.6

7.4.1 Ammonium acetate. 0.2 Mand 4 M (aqueous).

Calcium chloride, CaC12, aqueous solution; 1.3 grams/liter in
distilled water.

Hexane, pesticide quality. ••
7.7 Hydrochloric acid, concentrated, reagent grade.

7.7.1 Hydrochloric acid in 10% acetonitrile/water, 0.1% vIvo

7.8 Methanol, H~LC grade or equivalent.

7.9 Methylene chloride. pesticide quality.

7.10 n-Propanol, HPLC grade or equivalent.

7.11 RDX/TNT Soil Extraction Pac, 0 TECH product. Accustandard catalog #
EM-TK-lOOlS-l or equivalent. Each kit contains m~erials to
perform four tests.

7.12 Sodium chloride. reagent grade.

7.12.1 Salt water; 325 grams of sodium chloride in 1 liter of HPLC
grade water (distilled water may be used for 8330 by
LC/TSPIMS) •

•
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7.13 Tetrahydrofuran (THF) , HPLC grade or equivalent.

7,14 Water, distilled.

7.15 Water, HPLC grade or equivalent.

8. STANDARDS

•

8.1 Stock ~tandards and soluti~ns may be prepared from standard
materials or purchased as certified solutions, All standard
preparations must be entered in the standards prep log (see
Appendix 1).

A prepared mix solution of the 8330 components at 1.0 mg/ml in
acetonitrile/methanol (1:1) is used for the preparation of
fortification and analytical solutions. They are obtained from EM
Science, Accustandard, Ultra Scientific, or other reputable source .
The mix solutions from Accustandard and Ultra Scientific contained
14 components at 1.0 mg/ml, and expires in approximately one year
if properly stored. Once the ampule is broken and the unused
portion transferred to an amber vial, sealed with teflon-lined

·screwcap. and stored in the freezer. this solution is good for up
to 30 days.

8.1.1 Prepare a 50 ug/mL mix solution in 0.1% acetic acid in
acetonitrile from the primary mix standard above. Replace
the solution after 30 days.

8.1.2 Prepare a 5.0 ug/mL mix solution from the 50 ug/ml mix'
solution from above in 0,1% acetic acid in acetonitrile.
Replace the solutions after approximately 2 weeks.

8.1.3 Both solutions above are stored in the freezer in the dark
and at -10 0C or less. These solutions are also used for
fortification of samples •.

•

8.2 Standards must be reviewd for expiration dates at least monthly.
All expired standards must be rotated out of the laboratory to the
HazWaste storage area for disposal per the CHP .

•••.. ·tc,,·. -_.':-
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8.3 Surrog~te for HPLC/UV.

8.3.1 Several chemicals listed below can be used as surrogate.

l-Chloro-3-nitrobenzene (CAS No. 121-73-3)

2,4-Dinitrofluorobenzene (CAS No. 70-34~8)

NOTE: Both compounds resolve from the 8330 analyteson the
C8 analytical column, but only 2,4-dinitrofluorobenzene
resolves from the 8330 analytes on the cyano confirmation
column. Depending on the manufacturer and lot of the cyano
column, l-chloro-3-nitrobenzene co-elutes withRDX or with
3-n1trotoluene.

8.3.2 Prepare a stock solution from neat (obtained from Aldrich)
at approximately 1.0 mg/mL in acetonitrile. Store the
stock solution in the refrigerator and replace the stock
after 1 year.

8.3.3 Prepare the surrogate solution from stock at so ug/mL in
acetonitrile. Store the solution in the freezer and
replace every six mODths.

8.4 Surrogate for lC/TSP/MS; d5-nitrobenzene (CAS No. 4165-60-0)

8.4.1 Prepare a stock solution ds-nitrobenzene from neat
(obtained from ell) at approximately 1.0 mg/ml in
acetonitrile. Store the stock solution in the refrigerator
and replace the solution after 1 year.

8.4.2 Prepare the surrogate solution from stock at 50 ug/ml in
acetonitrile. Store the solution in the freezer and
replace every six months.

/J)/_'7n

•



Q_nterra
EnvimntDelD1
Sun-i~

SOP No. SAC-LC-OOQl
Revision No._S~.~O~~~
Date January 3. 1996
Page 14 of 63

MAY. -05' 98ITUE) 09:08 QUANTERRA C

• Controlled Copy
Copy No._

TEL:916 372 2140 P. 014

8.5 Analyticll Curve for 8330 HPLC/UV.

8.5.1 The analytical curve is prepared from. the 5.0 ug/mL 8330
mix s~lution and the 50 ug/mL surrogate solution at t~e

following concentrations in 25:75 0.1% Acetic acid in
acetonitrile:HPLC grade water.

LEVEl: JL...L
8330 mix 2.5 5.0
Surrogate 5.0 25

...L
10
50

-L
25

100

-L --L ...1
100500 1000 ng/mL
150

•

•

Level Tl standard is the lowest level used for 1,3
dinitrobenzene, 2,4-d1n1trotoluene, and the surrogate
whereas the others used level 1 standard in the initial
calibration for the HPLC/UV.

Store the solutions in the refrigerator and replace every
45 days. TETRYL is stable when properly stored with acetic·
acid .

8.5.2 A continuing calibration standard is prepared from the 5.0
ug/mL 8330 mix solution and the 5.0 ug/mL surrogate
so~ution at 25 ng/mL with the surrogate at 100 ug/mL in
25:75 of 0.1% acetic acid in acetonitrile:HPLC grade water.
Store the solution 1n the refrigerator and replace every 45
days.

8.6 Nitroguanidine is prepared from neat (obtained from Aldrich or Chern
Service) at approximately 1.0 mg/mL in acetonitrile. Store the
stock solution in the refrigerator and replace after 1 year.

8.6.1 Prepare n1troguanid1ne at 50 ug/mL and 5.0 ug/mL from the
1.0 mg/mL stock in acetonitrile. Store the solutions in
the refrigerator and replace after six months. These
solutions can also be used for fortification of samples .

. .
.' ...... ,
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8.6,2 Prepare the analytical curve for HPLC/UV from the 50 ug{mL

standard at the following concentrations in 80:20
acetonitrile:water. Store the solutions in the
refrigerator and replace after three months.

LEVEL: ~1~
NGu 0.05

2
0.10

3
0.20

4
1.0

5
2.0 ug/mL

8.8

8.7 SPECIALTY EXPLOSIVES (SPEX) - Nitroglycerine, picric acid, and PET~
are received as solutions at 0.10 mg/mL or at 1.0 mg/mL in ethanol,
methanol, or acetonitrile (obtained from EM Science, Accustandard,
Ultra Scientific. or other reputable source).

8.7.1 A mixture of nitroglycerine, picric acid. and PETN
(NG1/PA/PETN) is prepared at 20/20/10 ug/mL in
acetonitrile. Store the solution in the freezer and
replace the solution after 6 months. This solution can
also be uled for fortification of samples.

Internal Standards for LC/TSP/M5j

d3-2,6-Dinitrotoluene (CAS No. 606-20-2) and d4-1,3
dinitrobenzene (CAS No. 99-65-0)

8.8.1 Prepare ind1vidual stock solutions of d3-2,6-dinitrotoluene
and d4-1,3-dinitrobenzene from neats (obtained from elL) at .
approximately 1.0 mg/mL in acetonitrile. Store the stock
solutions in the refrigerator and replace after 1 year.

8.8.2 Prepare an internal standard mix of d3-2,6-dinitrotoluene
and d4-1,3-dinitrobenzene solution at 10 ug/mL in .
acetonitrile. Store the solution in the refrigerator and
replace after 6 months.

8.9 Analytical Curve for LC/TSP/MS.
..

8.9.1 The 8330 and specialty explosives (SPEX) analytical curve
is prepared at the following concentrations listed below in
2:8 ac!tontrile:0.2M ammonium acetate containing 0.1%
acetic acid.

fL/ -R/

•

•
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LEVEL: ----?1~
8330 mix 10
NGl 20
PA 20
PETN 10
d5-NB 50
d3-DNT 50
d4-DNB 50

2
50

100
100

SO
100

50
50

3
100
200
200
100
150

50
50

4
500

1000
1000
500
200

50
50

5
1000 og/mL
2000
200e
1000

250
50
50

•

•

where the 8330 mix is the 14 components, NGl is
nitroglycerin, PA is picric acid, ds-NB is the surrogate
ds-nitrobenzene, and d3-DNT and d4-DNB are the internal
standards d3-Z,6-dinitrotoluene and d4-1,3-dinitrobenzene.

8.9.2 Store the solutions in the refrigerator and replace after
six months. TETRYL is stable when properly stored with
0.1% acetic acid.

8.10 Reference Standards

8.10.1 Prepare reference standards to verify the quality of the
fortification solutions and ~nalytical standards above.

8.10.2 Reference standard is any standard solution made from a
source other than the stock standard. Reference standard
may be from the EPA, the manufacturer, or from another
reliable source.

8.10.3 If the secondary source is not available, a separate
intermediate stock solution will be made from the same neat
by another chemist or from a neat with a different lot'
number.

9. SAMPLE COLLECTION, PRESERVATION. CONTAINERS, AND HOLDING TIMES

9.1 Aqueous samples are collected in amber glass bottles with teflon
lined caps and iced or refrigerated at 2 - 6 0C from the time of
collection until analysis ..

.. . ......:...... ..,..--
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9.2

9.3

9.4

Aqueous samples for the high level method must be aliquotted, .
filtered, and diluted within 7 days of sampling or extracted within
7 days and analyzed within 40 days from extraction.

9.2.1 If aqueous samples are not diluted in organic solvent, then
the samples must be analyzed by OAI within 7 days of
sampling.

Soil samples are collected in glass jars with teflon-lined caps and
iced or refrigerated at 2 to 6 0C and covered from sunlight from .
time of collection until extraction.

Soil samples for 8330 and specialty explosives are to be air dried,
finely ground and sifted, and extracted within 14 days of sampling
and analyzed within 40 days of extraction.

9.4.1 Soil and sediment samples' should be· air dried until there
is no visible appearance of moisture at room temp~rature or
cooler after collection. Successful grinding and sHti.ng •
verifies dryness. While it is possible to analyze wet soil
samples. it is much more difficult to obtain a homogeneous
sUbsample on a wet sample.

9.4.2 If wet soil samples are to be analyzed, a moisture
determination must be made on a separate subsample (refer
to SOP ILM-CAL-305S, "Determination of Percent Moisture (or
Percent Solids)").

10: QUALITY CONTROL

10.1 A set or batch is a group of samples processed at the same time and
by the same technique.

10.2 Any method blanks (MS) and. control s~mples should be subjected to
the same analytical procedures as those used on the actual samples
at the same time.

10.2.1 A minimum of one method blank per batch or every twenty
samples is required, whichever is more frequent.

../
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10.4.1 The MS/MSO consists of two equal aliquots of a specified
sample and are fortified at the same concentrations as the
LCS or at client's request.

The surrogate is added to all samples in the batch, including the
MS, LeS, DCS, MS, MSD, and Duplicates.

The MB for aqueous samples consists of distilled water and
for soil samples consists of Ottawa sand taken through the
sample prep with the samples. .

10.3 Laboratory Control Samples (LCS) are required and must be pre~ared

for every 20 samples of each matrix, where MS/MSD are performed in

the·batch.

10.3.1 Duplicate Control Samples (DeS) are requi red" with every
batch where MS/MSD are not included.

lCS and DCS for water samples consists of distilled water
and for soil samples consists of Ottawa sand fortified and
taken through the sample prep with the samples.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) are required per

batch.
10.4

10.5•
11. CALIBRATION AND STANDARDIZATION

11.1. A fixed injection volume is used for quantitation purposes and is

to be the same for both the .samp1e and standards.

11.2 Initial Calibration - A minimum of five analytical standards of
different analyte concentrations are used to generate the curve.

11.2.1 On the HPLC/UV for 8330 and for nitroguanidine analysis,
the initial calibration is injected once to obtain the peak
height for each analyte at each concentration, and the
response factor is calculated using the following formula
(from VG Multichrom data system):

Rf • (peak height)/(ana1yte concentration)

•
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11.2.2 The average response factor (Rfa) and the percent relative

standard deviation (% RSD) is determined for each analyte.
The average response factor is the summation of the Rfjn
where n is the number of data points (n e 5 for five
levels) .

11.2.3 The initial calibration is valid for each analyte when the
% RSD is eQual to or less than 20%; linearity can be
assumed and the average response factor can ·be used in
place of a calibration curve (on the HPLCjUV).

11.2.3.1 If the % RSD is greater than 20 %, then the
cause must be determined to bring the system
back in control before the samples are analyzed,
and the system· must be recalibrated.

11.2.4 On the LCjTSPjMS for 8330 and specialty explosives, the
initial calibration curve· is generally injected at the
beginning of the batch to obtain the area counts for each
analyte at each concentration, and the response factor is •
calculated using the following formula (on Finnigan DEC
Station 5000 data system):

Cs Ris
Rf • X

Rs Cis

where Cs is the concentration of the standard in ngjmL,
Rs is the area count of the standard
Cis is the. concentration of the internal standard,
Ris is the area count of the internal standard ..

11.2.5 The average response factor (Rfa) and the percent relative
standard deviation (% RSD) is determined for each analyte,
and the initial calibration is valid for each analyte when
the ~ RSD is eQual to or less than 30%; linearity can be
assumed and the average response factor can be used in
place of a calibration curve (on the LCjTSPjMS).

11.2.5.1 If the % RSD is greater than 30 %, then the
cause must be determined to bring th~ system
back in control before samples are analyzed, and
the system must be recalibrated.
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11.2.6 All units used in the calculations must be consistently
uniform, such as concentration in ng/mL and response in
area or height counts.

11.3 Calibration Criteria - On the HPLC/UV, at the beginning of the
batch, the continuing calibration standard is injected singly to
determine the concentrationsor each analyte using the response
factors from the initial calibration. The value calculated is
compared to the expected value and should be equal to or less than
15% to be valid, and the samples may be analyzed.

11.3.1 The continuing calibration standard is the midpoint
standard, and throughout the run it is the same.

11.3.2 If the continuing calibration standard is out of control,
another injection of the continuing calibration standard
may be injected singly to determine if it is back in
control. If it's still out of control. then either the
midpoint standard has degraded or the column has degraded
and a new initial calibration is needed.

11.3.3 The initial calibraton curve is valid if the continuing
calibration standard injected at the beginning of the
analytical batch holds within the 15% criteria.

11.3.3.1 Minimally, if the 15% criteria is met, a five
point curve is performed each year. However. the
typical life of the column for 8330 by HPLC/UV
is approximately two months of continuous use.

11.3.4 Calibration Criteria on the LC/TSP/MS - At the beginning of
the batch, the initial ·calibration standards are injected
to obtain the average respose factor for each analyte and
the % RSO is calculated. If the % RSD is equal to or less
than 25% then the initial calibration is valid and the
analytical batch is analyzed.

11.3.5 A continuing calfbration standard is injected at the
beginning and singly for every 10 samples or less. and at
the end of the batch for HPLC/UV and lC/TSP/HS .
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11.3.6 The single inj~ctions of the continuing calibration

standard on the HPLC/UV must be within )5% of th~·expecte~

value based on the Rfa from the initial calibration to·be
val.id. . .

11.3.7 On the LC/TSP/MS the continuing calibration standard must
be within 25% of the expected value from the initial
calibration.

12. PROCEDURE

One time procedural variations are allowed only if deemed necessary in the
professional judgment of a supervisor to accommodate variation in sample
matrix, sample size, or other parameters. Any variation in procedure ,
shall be completely documented using a Nonconformance Memo and approved by
a Technical Specialist and QA Manager. If contractually required, the
client shall be notified. The Nonconformance Memo shall be filed in the

.project fil e.

Any unauthorized deviations from this procedure must be documented as a
nonconformance, with a cause and corrective action described.

NOTES: If Direct Aqueous Injection can not be performed within the 7 day
holding time for the high level 8330 and sp~cialty explosives then
the hold times can·be·extended by performing the salting-out method
or the SPE'method, however, the high level salting-out method and
the SPE method are not applicable for nitroguanidine and picric
acid. .

The SPE method for 8330 has been approved by the USACOE and may be
used in place of the salting-out meth~d. . .

12.1 HIGH LEVEL method by DAIi for nitroguanidine (NGu), 8330, and
Specialty Explosives (SPEX).

12.1.1 Label the sample ID with the appropriate suffix '8330-H-A',
'SPEX-H-A', 8330/SPEX-H-A, and 'NGu-A'.

12.1.2 Pipet 10 mL water sample into a 16-mL ~crewcap test tUbe.

For control. use distilled water or HPLC grade water .

•

•••
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12.1.3 Add the surrogate to the samples, including the method.
blank, DCS. LCS, and MS/MSD.

12.1.3.1 Surrogate is not applicable for nitroguan~dine.
The surrogates used for HPLC/UV and LC/TSP/MS do
not inferfere with the analysis.

12.1.3.2 For 8330 by HPLC/UV, add 20 uL of the 50 ug/mL
surrogate to the 10 mL water samples to yield
100 ppb (DO NOT ADD ds-Nitrobenzene as it

. interferes with nitrobenzene on HPLC/UV).

12.1.3.3 For 8330, 8330/SPEX, or SPEX by LC/TSP/HS, add
40 uL of the 50 ug/mL ds-Nitrobenzene standard
to the 10 ml water samples to yield 200 ppb.

12.1.4 Add the spiking solution if applicable.

12.1.4.1 For nitroguanidine, add 160 uL of the SO ug/mL
nitroguanidine solution to the 10 mL water
samples to yield ~OO ppb.

12.1.4.2 For 8330 by HPLC/UV, add 10 uL of the 5.0 ug/mL
8330 mix'solution to the 10 mL water samples to
yield SO ppb.

12.1.4.3 For SPEX by LC/TSP/MS, add 0 uL of the 20/20/10'
ug/mL Nitroglycerine/Picric Acid/PETN solution
to the 10 mL water samples a yield 100/190/50
ppb.

12.1.4.4 For 8330/SPEX by LC/TSP/MS, add both standards
below to 10 mL water sample Add 100 uL of the
5.0 ug/mL 8330-mix to yield 50 ppb, and 50 uL of
the 20/20/10 ugjml NG1/PA/P N miX to yield
100/100/50 ppb.

12.1.5 Mix the contents well, and filter the water sample, the
method blank, LCS/OCS. and HS/MSD. .

•

12.1.5.1 Transfer the water sample into a 10-cc
disposable syringe fitted with_a 25-mm PTFE 0.45
um filter on the syringe tip and press the
plunger. Collect the sample into another 16-mL
screwcap test tUbe .

. .._0_-_.
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12.1. 6

.. .

For 8330 by HPLC/UV , the extracts are ready for analysis.
The final sample concentration is lOrnL/10mL. If the .
extracts are to be split for another test. then aliquot the
required amount of the 10/10 into a separate 8-mL test
tubes for other test. .

12.1.6.1 Store the 8330-H-A extracts in the freezer until
ready for analysis by HPlC/UV; This analysis
must be completed within 7 days of sampling.

12.1.7 For Nitroguanidine (NGu-A). aliquot 1.0 mL of the 10/10
water sample into an 8-mL test tube and dilute with
acetonitrile to final volume of 4.0 mL (a 1:3 dilution).
Mix the contents well.

12.1.7.1 Store. the NGu-A extracts in the freezer until
ready for analysis by HPLC/UV. The final
concentration is 1.0 mL/4.0 mL. and the analysis
is to be completed within 40 days from dilution
with acetonitrile.

12.1.8 For 8330 by LC/TSP/MS and Specialty Explosives (SPEX-A),
aliquot 2.0 mL of .the 10/10 water sample into an 8-mL test
tube. Add 100 uL of 4 Mammonium acetate, 10 uL of
internal standard mix of d3-2,6-0NT and d4-1,3-DNB at 50
ng/mL, and mix the contents well. The final sample
concentration is 2.0mL/2.1mL. except for the LCS/DCS and
MS/MSD is 1.9mL/2.1mL.

12.1.8.1 Store the extracts in the fre~zer'until ready
for analysis by LC/TSP/MS.

12.2 HIGH LEVEL salting-out method for 8330 and specialty explosives.

This method is not applicable for nitroguanidine or picric acid 
use DAI.

12.2.1 label the sample tape with the. appropriate suffix 'S330-H
A' or 18330/SPEX-H-A".

12.2.2 Measure 77.0 mL of water sample by weight into a
specialized 100-mL volumetric flask. _

•

e .....~
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•

•

For control. use HPLC grade water for 8330 by
HPLC/UV or distilled water for 8330 by
lC/TSP/MS.

12.2,3 Add ~urrogate to each sample, HB. LCS/OCS, and MS/MSO.

12.2.3.1 For 8330 by HPLC/UV, add 100 uL of the 50 ug/mL
surrogate solution to the 77 mL water samples to
yield 65 ppb.

12.2.3.2 For 8330/SPEX by lC/TSP/MS, add 200 uL of the SO
ug/mL ds-Nitrobenzene solution to the 77 mL
water ~amples to yield 130 ppb.

12.2.4 If applicable, fortify the lCS/DCS, and MS/MSD with the
appropriate spiking standards.

12.2.4.1 For 8330-HPLC/UV. add 77 uL of the 50 ug/mL 8330
mix standard to the 77.0 mL water samples to
yield 50 ppb.

12.2.4,2 For 8330/SPEX by LC/TSP/MS, add 77 uL of the 50
ug/mL 8330 mix and 0.40 mL of the 20/20/10 ug/mL
NG1/PA/PETNmix to yield SO ppb for 8330 mix and
laO/lOa/50 ppb for SPEX.

12.2.5 Add 25.1 grams of sodium chloride (± 0.2 ,grams) to each
water sample in the specialized volumetric flasks,

. inclUding the control and spikes. Add the stir bar and mix
the contents at maximum speed on a magnetic stirrer until
the salt dissolves.

12.2.6 Add 16 mL of acetonitrile while the solution is being
stirred and stir for approximately 5 minutes at high speed.
An efficient stirring is observed when the acetonitrile
layer is vortexing in the water sample.

12.2.7 After stirring for 5 minutes, allow the phases to separate
to determine if any acetonitrile is recoverable.
Occassionally there is little or no acetonitrile layer
visible but the sample is not lost. Add an extra 1 to 3 mL
of acetonitrile, and stir the solution again.

12.2.8 After stirring for 5 minutes, check again to determine if
acetonitrile is recoverable if extra volume had been added .
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12.2.9 If there is suffic;ent volume of acetonitrile (2 to 4 ml),

continue to stir for an additional 15 minutes (total time
approximately 20 minutes).

12.2.10 When the stirring 1s completed, turn off stirrer and allow
the phases to separate for a minimum of 10 minutes.

12.2.11 Carefully transfer the upper acetonitrile phase to an 8-mL
test tube with a pasteur pipet. .'

12.2.12 Extract the aqueous sample once more with another 1 to 2 ml
of acetonitrile (but do not exceed a total of 5 mL when
combined), stir at high speed for 15 to 20 minutes followed
by 10 minutes for phase separation. Combine the second
acetonitrile portion with the initial extract.

12.2.13 Carefully adjust the final volume to 5.0 mL with
acetonitrile - NO nitrogen·blowdown permitted.

12.2.14 Add 5 uL of concentrated acetic acid to each to stablize •
TETRYL, and mix the contents well.

12.2.15 Filter the extract through a 25-mm PTFE 0.45 urn filter
assembly using a 10-cc disposable syringe into another 8-mL
test tube.

12.2.16 The acetonitrile extracts are stored in the freezer. A
dilution of 1/10 is required for analysis to obtain a final
concentration' of. 77mL/50mL - see below.

12.2.16.1 For HPLC/UV, dilute 0.4 mL of the extract with
3.6 mL distilled water in an 4-mL vial when
ready for analysis.

12.2.16.2 For LC/TSP/MS, dilute 0.4.mL of the extract With
3.6 mL distilled water in a 4-mL vial. Add 20
uL of the internal standard mix d3-0NT/d4-DNB,
seal with a teflon-lined screw cap and mix well.
Store the extracts in the freezer until ready
for analysis by L~/TSP/MS.

•
eL/- 9 /
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12.3 HIGH LEVEL SPE method - EXTRACTION ON THEZYMARK A~OTRACE

WORKSTATION

12.3.1 Label the sample 10 with the appropriate suffix '8330-H-A'.

12.3.2 QC's setup (MB, DCS, LeS. and MS/MSD) for Zymark AutoTrace

SPE

12.3.2.1 For MB, DCS, and LCS, use HPLC grade water for
8330 by HPLC/UV or di sti 11 ed water for 8330 by
LC/TSP/MS.

12.3.2.2 If requested, control water supplied by the
client may be used for MS/MSD. See section
12.3.4.1 below if sample contains sediments or .
suspended particulates.

12.3.2.3 Measure 100 mL of water sample by weight into an
8-oz glass bottle for QC's .

12.3.3 If applicable, fortify the DCS, LCS. and MS/MSD.

12.3.3.1 For 8330 by HPLC/UV, add 100 uL of the 50 ugjmL
8330 mix to the 100 mL water samples to yield SO
ppb.

12.3.3.2 For 8330jSPEX by LC/TSP/MS. add 100 uL of the 50
ug/mL 8330 mix to yield 50 ppb and sao uL of the
20/20/10 ug/mL NG1/PA/PETN mix to yield
100/100/50 ppb in the 100 mL water samples.

12.3.4 Measure 100 ml of aqueous samples by weight into glass
bottles in order to be able to add the surrogate to the
samples.

• '

12.3.4.1 If the water sample contains sediments or
suspended particles, separate 'the particulates
by centrifuging, filtering, or by decanting into
a cleaned 1-L amber glass' bottle •

-"• f - • .;.....--.
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12.3.5 Add .surrogate to each sample, MS, DeS. teS, and MS/MSD.

12.3.5.1 For 8330 by HPLC/UV, add 100 uL of the 50 ug/mL
surrogate solution to the'IOO mL water sa~ples

to yield 50 ppb .

.12.3.5.2 For 8330 and 8330/SPEX by lC/TSP/MS, add 250 uL
of the 50 ug/mL ds-Nitrobenzene$t.andard to the
100 mL water samples to yield 125 ppb.

12.3.6 Weigh and record the initial mass of each' sample bottle,
including the QC's (With the screw caps on).

12.3.7 Samples ready for extraction by the Zymark Autotrace SPE.

12.3.8 The program for the Autotrace SPE workstation must be set
up using the PC computer with the following parameters on a
3 I 511 disk.

Use the disk - 8330-A, and edit the sample volume to 80 mL.

12.3.9 Below is an overview of t'he program. Whenever the method
is modified, edit and update the method ona 3.5 inch disk.

Step 1: Process 6 samples using the following procedure:

Step 2: Conditton column with 10 mL of acetonitrile into
SOLVENT WASTE

Step 3: Condition column with 5 mL of acetonitrile into
SOLVENT WASTE

Step 4: Condition column with 5 mL of water into AQUEOUS
WASTE

Step 5: Condition column with 5 mL of HOAc/water 0.1% into
AQUEOUS WASTE

Step 6: Load 80 ml of sample onto column

Step 7: Rinse column with 5·mL of HOAt/Water 0.1% into
AQUEOUS WASTE . -

1!t/-93

•
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Step 8: Dry Column with gas for 0.5 minutes

Step 9: Wash syringe with 5 mL of HOAc/MeCN 0.1%

Step 10: Collect 5 mL fraction into sample tUbe using
HOAc/MeCN 0.1"

Step 11: END

FLOW RATES
Conditioning flow
Load flow
Rinse fl ow
El ute flow
Conditioning Air Push
Rinse Air Push
El ute Air Push

P. 028

SPE PARAMETERS
Push Delay
Air Factor
Autowash Volume

WORKSTATION PARAMETERS
Maximum Elution Volume
E"xhaust Fan on
Beeper on

NAME SOLVENTS
Solvent 1
Solvent 2
Solvent 3
Solvent 4
Solvent 5

5 sec
1.0
1.00 mL

12.0 mL
Y yaYes N-No
Y ·Y-Yes N-No

water
methanol
acetonitrile
HOAc/Water 0.1%
HOAc/MeCN 0.1%

HOAc/Water • acetic acid 1n water, 0.1% v/v
HOAc/MeCN c acetic acid in acetonitrile. 0.1% v/v
gas • compressed' air or nitrogen

NEVER USE ACETONE ON THE ZYMARK AUTOTRACE SPE.
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12.3.10 After the system is completed, the screen displays "program
completed". Move the extracts aside and seal them with ~

teflon-lined screw cap. Remove the .SPE columns and discard
them, and ~CQrd the fjnal mass of the sample bottles and
caps.

12.3.11 Run the 'Cleaning Sample Lines program' to clean sample
lines, using emptied columns.

12.3.12 After the lines are cleaned, either continue with the next
set of samples or turn off the Zymark - place the sample
line~ in a plastic bag~

12.3.13 8d1ust the final volume to 5.0 mL with ac~tonitrile, and
add 5 uL of concentrated acetic acid to stablize TETRYL.
The extract concentration is 80 mLj5 mL.

12.3.14 ~the contents well, and filter the acetonitrile extract
through an Acrodi sc LC25 filter assembly us i ng a lO-cc ",

disposable syringe into a new test tube. 00 NOT READJUST '.
THE VOLUME.

12.3.15 The acetonitrile extracts are stored in the freezer. A
dilution of 1/10 is required for analysis to obtain a final
concentration of aOmL/50mL.

12.3.15.1 For HPLC/UV, dilute 0.4 mL of the extract with
3.6 mL of disti11ed water in an 4-mL vial when
ready for analysis.

12.3.15.2 For LCjTSP/MS, dilute 0.4 mL of the extract with
3.6 mL of 0.2 Mammonium acetate in a 4-mL Vial.
Add 20 uL of the internal standard mix d3
DNT/d4-DNB, seal with a teflon-lined screw cap
and mix the contents well. The extracts are
stored in the freezer until ready for analysis
by LCjTSPjMS.
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12.4 LOW LEVEL salting-out method; for 8330 by HPLC/UV and 8330/SPEX by

LC/TSP/MS.
. .

This method is not applicable for nitroguanidine and picric acid 

use. DAI.

The efficiency of extraction depends on the size of the stirring
bar, the speed of the magnetic stirrer, and the design of the

volumetric flask as the extraction vessel.

It is imperative that the amount of water sample, the mass of the

sodium chloride, and the amount of acetonitrile be ACCURATELY
measured and used a~ specified in this method.

12.4.1 Label the sample tape with the appropriate suffix '8330
LOW-A' for 6330 by HPLC/UV or 6330/SPEX-LOW-A for 8330 and
specialty explosives by LC/TSP/MS. .

12.4.2 Measure 770 mL of water sample into a 1000-mL volumetric
flask by weight.

12.4.2.1 For control, use HPLC grade water for 8330 by
HPlC/UV or distilled water for 8330 by
LC/TSP/MS.

12.4.3 Add surrogate to each sample, MB, DCS, lCS, and MS/MSD .

. 12.4.3.1 For 8~30 by HPlC/UV, add 40 uL of the 50 ug/mL
surrogate solution to the no mL water samples
to yield 2.6 ppb.

12.4.3.2 For 8330jSPEX by LCjTSPjMS. add 80 uL of the so
ug/mL standard of ds-Nitrobenzene to the 770 mL
water samples to yield 5.2 ppb.

12.4.4 If applicable fortify the DeS, Les. and the MS/MSD.

12.4.4.1 For 8330 by HPLC/UV, add 77 uL of the 5.0 ug/mL
8330-Mix standard to the 770 mL water samples to
yield 0.50 ppb .

e. '-1-9&
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12.4.4.2 For B330/SPEX by LC/TSP/MS, add 77 uL of the 5.0

ug/mL 8330 mix and 77 uL of the 20/20/10 ug/mL
NG1/PA/PETN mix to the 770 ml water samples to
yield 0.50 ppb on the 8330 mix and 2.0/2.0/1.0
ppb on the SPEX mix.

12.4.5 Add 251.4 grams of sodium chloride (± 0.2 grams) to each
water sample in the volumetric flasks, including the
control and spikes. Carefully add the stir bar and mix the
contents at maximum speed on a magnetic stirrer until the
salt dissolves.

e.

/' LJ- QrJ
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12.4.10,1 After st1rring for 5 minutes, allow the phases
to separate to determine if any acetonitrile is
recoverable. 'Occassionally there is little or
no acetonitrile layer visible but the sample is
not lost. Add an extra 1 to 4 mL of '
acetonitrile, and stir the solution again .

.
12.4.11 When the stirring is completed, turn off stirrer and allow

the phases to separate for a minimum of 10 minutes.

12.4.12 Carefully transfer the upper acetonitrile phase (about 3 to
4 mL) to an 8-mL test tube with a pasteur pipet (and
minimize the amount of water being transferred with the
acetonitrile) •

12.4.13 Extract the salt water once more with another 1.0 mL of
acetonitrile, stir at high ,speed for 15 to 20 minutes
'followed by 10 minutes for phase separation. Combine the
second acetonitrile portion with the initial extract in the
test tube.

12.4.13.1 If the volume of acetonitrile from the first
extraction in the 8-mL test tUbe is less than 4
mL, then use 1 mL of acetonitrile on the second
extraction (not to exceed 5.0 mL final volume).

12.4.13.2 If the volume of acetontrile is over 4 mL. use
less acetonitrile; do not exceed 5 mL.

'12.4.13.3 If the volume nf ~cetonitrile ;s over 5 mL.
proceed with the second extraction with 1 mL
acetonitrile, then transfer the combined'
acetonitrile in another lOO-mL volumetric flask
quantitatively with acetonitrile rinses, and
proceed with steps 12.4.10 to 12.4.13 to reduce
the volume.

12.4.14 Carefully adjust the volume to 5.0 mL with acetonitrile (NO
nitrogen blowdown permitted), and add 5 uL of concentrated
acetic acid to stablize TETRYL. Mix the contents well .
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12.4.15 Fflter the extract through a 25-mm PTFE 0.45 um filter

assembly using a 10~cc disposable syringe into ,another, 8-mL
test tUbe.

12.4.16 The acetonitrile extracts are stored in the freezer. A
dilution of 1/4 is required for analysis to obtain a final
concentration of 770mL/20mL.

12.4.16.1 For HPLC/UV, dilute 1.0 mt of the extract with
3.0 mL of distilled water in an 8-mL test tUbe
when ready for analysis.

12.4.16.2 For lC/TSP/MS, dilute 1.0 mL of the extract with
3.0 mL of 0.2 Mammonium a~etate in a 4-mL vial.
Add 20 uL of the internal standard mix d3
DNT/d4-DNB, seal with a teflon-lined screw cap
and mix the contents well. The extracts are
stored in the freezer ·until ready for analysis •
by lC/TSP/MS.

12.5 lOW LEVEL SPE method ~ EXTRACTION ON iHE ZYMARK AUiOTRACE
WORKSTATION

SPE column, 6-mL, 500 mg Porapak RDX Cartridges, Waters Catalog
number WAT047220 •. or equivalent.

12.5.1. Label the sample tape with the appropriate suffix '8330-
lOW-A' or '8330/SPEX-A'. .

12.5.2 QC·s setup (MS, DCS. leS, and MS/MSD) for Zymark AutoTrace
SPE

12.5.2.1 For MS, OCS, and LeS, use HPLC grade water for
8330 by HPLC/UV or distilled water for 8330 by
lC/TSP/MS.

12.5.2.2 If requested. control water supplied by the
client m~ be used for MS/MSD. See section
12.5.4.1 if sample contains sediments or
suspended particulates.

12.5.2.3 Measure 900 ml of water sample by weight into a
l-l amber glass bottle for QC·s.
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12.5.3 If applicable, fortify the DCS, LCS. and MS/MSD.

12.5.3.1 For 8330 by HPLC/UV. add 90 uL of the 5.0 ug/ml
8330 Mix standard to the 900 ml water samples t
yield 0.5 ppb.

12.5.3.2 For 8330/SPEX by LC/TSP/MS. add 90 uL of the 5.0
ug/mL 8330 Mix standard and 90 ul of the
20/20/10 ug/ml NG1/PA/PETN Mix to the 900 mL
water samples to Yield 0.5 ppb on the 8330 and
2/2/1 ppb on NG1/PA/ and PETN.

12.5.4 Measure 900 ml of aqueous samples' by weight into glass
. bottles in order to be able to add surrogate to the

samples.

12.5.4.1 If the water sample contains sediments or
suspended particles, the samples must be
separated from its particulates by centrifuging
or by decanting into a cleaned l-l amber glass
bottle. .

12.5.5 Add surrogate to each sample. MS. DCS. lCS. and MS/MSD.

12.5.5.1 For 8330 by HPLC/UV, add 45 uL of the 50 ug/ml
surrogate solution to the 900 ml water samples
to yield 2.5 ppb.

12.5.5.2 ·For 8330 by LC/TSP/MS, add 100 ul of the 50
ug/mL d5-nitrob~nzene standard to the 900 mL
water samples to yield 5.6 ppb.

12.5.6 Weigh and record the initial mass of the sample bottles,
including the QC's (with the screw caps on).

12.5.7 Samples ready for extraction by the Zymark Autotrace SPE.

12.5.8 The program for the Autotrace SPE workstation must be set
up using the PC computer with the following parameters on a
3.5" disk.

t!-'-I-/00
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15.0 'mL/min
10.0 mljmin
20.0 mLjmin
5.0 mLjmin

15.0 mLjmin
20.0 mLjmin
5.0 mL/min

•

•

12.5.9 Below is an overview of the program. Whenever the method
is modified. edit and update the method o~ a 3,5 inch disk.

Step 1: Process 6 samples using the following procedure:

Step 2: Condition column with 10 ml of acetonitrile into
SOLVENT·WASTE

Step 3: Condition column with S mL of acetonitrile into
SOLVENT WASTE

Step 4: Condition column with 5 mL of water into AQUEOUS
WASTE

Step 5: .Condition column with 5 mL of HOAc/water 0.1% into
AQUEOUS WASTE

Step 6: Load 800 mL of sample onto column

Step 7: Rinse column with 5 mL of HOAc/Water 0.1% into
AQUEOUS WASTE

Step 8: Dry Column with gas for 0,5 minutes

Step 9: Wash syringe with 5 mL of HOAc/MeCN 0,1%

Step 10: Collect 5 mL fraction into sample tube using
HOAc/MeCN 0.1%

Step 11: END

FLOW RATES
Conditioning flow.
Load flow
Rinse flow
Elute flow
Conditioning Air Push
Rinse Air Push'
Elute Air 'Push

C'-/-/0/
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NEVER USE ACETONE ON THE ZYMARK AUTOTRACE SPE.

HOAc/Water - acetic .acid in water, 0.1% v/v
HOAc/MeCN ~ acetic acid in acetonitrile, 0.1% v/v
gas • compressed air or nitrogen.

SPE PARAMETERS
Push Delay
Air Factor
Autowash Volume

WORKSTATION PARAMETERS
Maximum Elution Volume
Exhaust Fan an
Beeper on

NAME SOLVENTS
Solvent 1
Solvent 2
Solvent 3
Solvent 4
Solvent 5

5 sec
1.0
1.00 mL

12.0 mL
V Y.Yes N.:zNo
V V·Yes N..,No

water
methanol
acetonitril e
HOAc/Water 0.1%
HOAc/MeCN 0.1%

•
12.5.10 Zymark Autotrace process time for six samples is

approximately 124 minutes.

12.5.11 Before starting for the day, solvent lines should be purged
by loading the solvent purging program. Check the solvents
and replace the solvents if necessary.

12.5.12 The sample lines should have been in a plastic bag,
indicating the lines have been cleaned with methanol
followed by distilled water from the Cleaning Sample Lines
program.

12.5.13 Set the SPE columns in place and depress the plunger. Once
in place the green light should be on.

12.5.14 Set the receiving vessels (test tubes) in place. Be sure
the first sample is on your left and the sixth sample on
your right.

..)
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•

•

12.5.15 Check the solvents - replac! if neccessary. and set the
samples in its place.

12.5.16 Check the waste containers (Aqueous and Organic) and
replace if necessary. Do NOT allow waste ·containers to
overflow.

12.5.17 Load the program '8330-A' in the disk drive of the Zymark
Autotrace, and press Load.

12.5.18 When the disk has been loaded, the Zymark Autotrace is
ready to start. Follow instructions displayed on the screen
"Press CONT to start" if ready to start.

12.5.19 After the system is completed, the screen displays Aprogram
completed fl

• Move the extracts aside and seal them with
teflon-lined screw caps. Remove the SPE columns and
discard them, and record the final mass of the sample
bottles and caps •

12.5.20 Run the 'Cleaning Sample Lines program' to clean sample
lines; using emptied columns.

12.5.21 After the lines are cleaned, either continue with next set
of samples or turn off the Zymark - place the sample lines
in a plastic bag.

12.5.22 Adjust the final volume to 5.0 mL with acetonitrile, and
add 5 uL of concentrated acetic acid to stablize TETRYL.
Mix the contents well. The extract concentration is
800mLj5mL.

12.5.23 Filter the acetonitrile extract through an Acrodisc LC25
filter assembly using a 10-cc disposable syringe into a new
test tube. 00 NOT READJUST THE VOLVME.

12.5.24 The acetonitrile extracts are stored in the freezer. A
dilution of 1/4 is required for analysis to obtain a final
concentration of aOOmL/20mL .



(LPuanterra
EmirwUDe2C1/

Scrvias
SOP No. SAC-lC-0001
Revision No.~5~.Q,-- ~
Date January 3. 1996
Page 38 of 63

MAY 05 •98 09: 4el FR QJWTERRA

Controlled Copy
Copy No._

916 372 1059 TO 13606381685 P.36/66

•
12.5.24.1 For HPLC/UV, dilute 1.0 mL of the extract with3.0 mL of distilled water in a 4-mL vial whenready for analysis.

12.5.24.2 For LC/TSP/MS, dilute 1.0 mL of the extract with3.0 mL of 0.2 Mammonium acetate in a 4-mLvial.Add 20 uL of the internal standard mix djDNT/d4-DNB, seal with a teflon-lined screw capand mix the contents well. The extracts arestored in the freezer until ready for analysis
by lC/TSP/MS.

12.6 Soil/Sediment Samples.

NOTE: Do HQI grind samples contain;ng high concentrations ofexplosives. Lumps of material that have a 'chemicalappearance should be suspect and not ground. Explosivesare generallY a very finely ground grayish-White material .
12.6.1 SUbsample approximately 20 to 50 grams of soil into a 16-ozwide mouth jar for drying.

12.6.2 If the samples do not appear homogeneous and notsusp.icious·, dry the samples in a cool, ventilated area andaway from direct light. DO NOT HEAT the samples.
12.6.2.1 If samples do appear suspicious, stop work andconsult with the project manager and clientregarding to possible high levels of explosives.

12.6.3 After the samples are dried, grind thoroughly in mortarwith pestle (both items previously rinsed with acetonitrileand dried).

12.6.4 Sift the sample through a sieve size 30 mesh. I'f samplesare not to be extracted on the same day, store the siftedsoil in. the freezer and protect from light.

•
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12.6.5 Label the sample tape with "8330-S· for 8330 by HPLC/UV,
"NGU-S" for Nitroguan1dine. ·SP£X-S" for specialty
explosives (Nitroglycerine, PETN, and Picric Acid), and
8330/SPEX-S for 8330 mix and specialty explosives by
LC/TSP/MS.

12.6.5.1 Label the sample tape with 'PA-S' for picric
acid as this is a separate extraction.

12.6.6 When the extractions are to be performed, turn on the
recirculator cooler to cool the sonication bath to '
operating temperature (5 to 25 OC). The sonicator bath
generates heat when the sonication bath is on.

12.6.7 Weigh 2.0 grams of homogeneous so11 into a 40-mL vial.

12!6.7.1 For control, use Ottawa sand. If a larger
sample size is desired, then the ratio of sample
to solvent must be consistent to 1 gram/S mL.

12.6.7.2 For picric acid, weigh out a separate set ..

12.6.8 Ad~ surr~gate to each sample, MS, DeS, LCS, and MS/MSD.

•

12.6.8.1

12.6.8.2

12.6.8.3

12.6.8.4

No surrogate 1s used for the nitroguanidine
analysis .

For 8330 by HPLC/UV, add 80 uL of the 50 ugjmL
surrogate solution to each 2.0 gram soil sample
to yield 2.0 ppm.

For 8330/SPEX and SPEX by lC/TSP/MS, add 200 uL
of the SO ugjmL ds-Nitrobenzene standard to each
2.0 gram 5011 sample to yield 5.0 ppm.

For picric acid, add 50 ul of the SO ugjmL dS
Nitrobenzene standard to each 2.0 gram soil
sample to yield 1.25 ppm.

.. •..:··r:' ...... .... '_....-.,..-
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•
12.6.9 If applicable, fortify the DCS/Les, and MS/MSD.

12.6.9.1 For nitroguanidine, fortify at 1.0 ppm with
Nitroguanidine by adding 40 uL of the 50 ug/mL
standard to the Z gram sample.

12.6.9.2 For 8330-HPLC/UV, fortify at 1.0 ppm with 8330
mix by adding 40 uL of the so ug/ml standard to
the 2 gram sample.

12.6.9.3 For 8330 by LC/TSP/MS, fortify at 2.0 ppm with
8330 mix by adding 80 ul of the 5~ ug/mL
standard to the 2 gram sample.

12.6.9.4 For SPEX-LC/TSP/MS, fortify at 5/5/2.5 ppm of
NG1/PA/PETN with SPEX M1x by adding 0.50 ml of
the 20/20/10 mix to the 2 gram samples.

12.6.9.5 For PA in soils using the method for picric
acid, fortify at 1.25 ppm with SPEX Mix by
adding 125 uL to the 2 gram samples.

12.6.10 Adjust the final volume to 10.0 ml with 0.1% (v/v) acetic
. acid in acetonitrile (except for ~PA-S' see below). Cap,

and shake briefly to mix the contents well.

12.6.io.l To the separate set of PA-S (picric acid in
soil) adjust the final volume to 10.0 mL with
0.1% hydrochloric acid in 10% acetonitrile in
water, cap, and shak~ briefly to mix the
contents well.

12.6.11 Place the samples in the ultrasonic bath, and sonicate for
16 hours, keeping the bath at 35 0C or cooler.

12.6.11.1 Record the initial' time, date, and temperature
of the water bath on the benchsheet. Cover the
sonication bath with aluminum foil or a cover to
protect samples from light.

12.6.11.2 After sonication, record the final time, date,
and temperature of ~he water bath.

f7U-/f)(",

•
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12.6.12 Allow the samples to settle for 30 minutes or centrifug~

the samples at approximately 1000 rpm for about 5 minutes.

12.6.13 Decant the extracts (minimally 4 mLs) 'into B-mL test ~ubes.

The extracts may be worked up immediately or stored in the
freezer until ready for further prep.

12.6.14 Filter the required amount'needed for analysls by
transferring into a 10-cc disposable syringes fitted with
0.45 um PTFE 25-mm filters, and filter them with positive
pressure using the plunger into a clean 8-mL screwcap test
tubes.

12.6.15 For 8330-HPlC/UV. dilute 1.0 ml of the filtered extract in
an 8-mL screwcap test tube with 3.0 mL of the 1.3 gIL
calcium chloride solution. Shake briefly to mix the,
contents.

12.6.15.1 Filter the extracts by transferring into a In-cc
disposable syringes fitted with 0.45 um PTFE 25
mm filters, and filter them with positive
pressure using the plunger into a clean 4-mL
screwcap vials.

12.6.15.2 Store the 8330-HPLC/UV extracts in the freezer
and protect from light until analysis. The
final sample concentration is 0.20 g/4.0 mL.

12.6.16 For nitroguanidine (NGu-S). dilute 2.0 mL of the filtered
extract into an 8-mL test tube with 0.5 mL of distilled '
water to obtain a 80:20 acetonitrile:water composition.
Mix the contents well.

12.6.16.1 F1lter the extracts by transferring into 10-cc
disposable'syringes fitted with 0.45 um PTFE 25
mm filters, and filter them with positive
pressure using the plunger into clean 4-mL
screwcap vials.

12.6.16.2 store the NGu-S extracts in the freezer and
protect from light until analysis. The final
concentration is 0.49/2:5 ml .

'.
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12.6.18.1

12.6.17 For SPEX-LC/TSP/MS and 8330/SPEX-LC/TSP/MS, dilute 1.0 mL
of the filtered extracts in an 8-mL test tube With 3.0 mL
of distilled water (do NOT add calcium chloride solution!).

12.6.17.1 Add 20 uL of the internal standard mix d3-2,6-
DNT and d4-1,3-DNB. and mix the contents well.

12.6.17.2 Filter the extracts with 10-cc disposable
syringel fitted with 0.45 urn PTFE 25-mm filters
into clean 4-mL screwcap vials. The final
extract concentration is 0.2g/4.0mL.

12.6.17.3 Store the extracts in the freezer and protect
from light until ready for analysis by
L.C/TSP/MS.

If the extracts has not been filtered, then
filter the required amount needed for analysis
with 10-cc ~isposable syringes fitted with 0.45
urn PTFE 2S-mm filters into clean 8-mL screwcap
test tubes.

12.6.19 Transfer 2.0 mL of the filtered extracts into 4-mL vials,
and add 10 ul of the internal standard mix d3-2.6-DNT and
d4-1.3-DNB to yield 50 ng/mL in the final.extract. Mix the
contents well, and the final extract concentration is
0.49/2.0mL.

12.6.20 Store the extracts in the freezer and protect from light
until analysis by lC/TSP/MS.

/ul-iI1P



Quanterra
~J

~

SOP No. SAC-lC-0001
Revision No.~5~.0~~~
Date 'January 3. 1992
Page 43 of 63

•...•

MAY 05 '98 09:41 FR~

Controlled Copy
Copy No._

916 372 1059 TO 136e638168S P.41/66

12.7 INSTRUMENTATION for n1troguanidine by HPLC/UV

The conditions listed below are the recommended analytical
conditions for nitroguanidine by HPlC/UV. If changes to the J.!PLC
conditions are necessary. they will be noted on the chromatogram.

12.7.1 Primary Column: Phenomenex Zorbax Ca, 250 x 4.6 mm. 5 urn,
or equivalent.

12.7.2 Column Temperature: 30 oC

12.7.3 Mobile Phase (Reservoir)
A - Water
8 = Acetonitrile
C - Methanol

Gradient Program:

•
~
0.0
S.O

. 9.0
15.0

..A-.JL -L
100 0 0
100 0 0

o 50 50
o 50 50

12.7.4 Flow rate: 1.0 mL/min.

12.7.5 Injection volume: 25 ul

12.7.6 UV Detection at 250 nm.

12.7.7 Approximate.retention times on Cs column:

Nit roguani di ne

12.7.8 Preventive Maintenance:

4.3 minutes

•

Change· in-line-fr1t as needed to retain proper pressure,
peak shape and response.

If nitroguanidine is not retained or the retention time is
close to the void volume on the.C8 or C18 column, replace
with another column •.
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12.S INSTRUMENTATION for 8330 by HPLC/UV
-

The conditions listed below are the recommended analytical
conditions for 8330

0

by HPLC/UV. If changes to the HPLC conditions
are necessary, they will be noted on the chromatogram:

12.8.1 Primary Column: Phenomenex Hypersil Cs. 150 x 4.6 mm, 5 urn,
or equivalent.

12.8.2 Column Temperature: 20 DC (Column kept cooled to a constant
tempeature with a recirculated cooler).

12.8.3 Mobile Phase (Reservoir)

Gradient program:

A .. Water
B ~ 98:2 (vjv) methanol/tetrahydrofuran
C - 98:2 (vjv) methanol/acetonitrile

Time
0.0
2.0

22.0
° 24.0

°A B C
75250
75 3S 0
35 0 65
o a 100

•
12.8.4 Flow rate: 1.5 mL/min.

12.8.5 Injection volume: 200 uL on UV-9050
250 uL on UV-200

12.8.6 UV Detection at 250 nm.
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12.8.7 Elution order and approximate retention times on Ca column:

Change in-line-frit as needed to retain proper pressure,
peak shape and response. The use of guard column causes
poor resolution between RDX and TNB; therefore, guard
columns are not used.•

12.8.a

HMX
TNB
RDX
2,4-DNFB
ONB
NB
TNT
TETRYL
2,4-DNT
2,6-0NT
2-AM-4,6-0NT
4-AM-2,6-0NT
2-NT
4-NT
3-NT

Preventive Maintenance:

3.90 minutes
6.59
7.16
8.58 (Surrogate)
9.43

10.95
12.03
13.09
14.22
14.92
15.47
15.75
16.24
16.52
17.09

•

Co-elution of RDX and TNB and of 2-AM and 4-AM on the
primary column depends on the type and condition of the
column and the solvent composition of THF in methanol.

Loss of resolution between TNS and RDX may be caused by
column deterioration.

If the solvent composition of THF in methanol is changed,
RDX and TNB elution order may b~ reversed or co-elution may
occur.

(..t1--///
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12.9 . INSTRUMENTATION for Confirmation of 8330 by HPLC/UV .. '

The conditions listed below· are the recommended analytical
conditions for confirmat1on of 8330 by HPLC/UV. If changes to the
HPLC conditions are necessary. they will be noted on the
chromatogram.

12.9.1 Confirmation Column: Zorbax Cyano CN. 250 x 4.6 mm, 5 urn,
or equival ent.

12.9.2 Column Temperature: 20 DC (Column kept cooled to ~ constant
temperature with a recirculated cooler)

12.9.3 Mobile Phase (Reservoir) and Gradient Program

A.= water
B e acetonitrile
C • methanol

Time ....L .JL ...£...
0.0 80 8· 12

20.0 60 28 12
35.0 0 100 0

OPTION 1

A - Water
B - 98:2 (v/v) methanol/THF
C - 98:2 (v/v) methanol/MeCN

Time ...L J-. ..L
0.0 60 0 40

17.0 40 60 0
19.0 0 100 0
3~.0 0 100 0

12.9.4 Flow rate: 1.0 mL/min.

12.9.5 Injection volume: 500 uL on UV-90S0
250 uL on UV-200

12.9.6 UV Detection at 250 nm.

OPTION 2

. .

•
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12.9.7 Elution order and approximate retention times on CN column:

3-NT and lC3NB co-elute on option 1.
lC3NB and ROX co-elute on option 2.
2-NT and 4-NT co-elute on both options.•

OPTION 1
NB 12.20
DNB 13.16
TNB 13.63
2-NT &4-NT 15.19
3-NT 15.59
lC3NB 15.62 Surrogate
2, G-ONT 16.23
2, 4-0NT 16.68
TNT 17.96
4-AM-2,6-DNT 18.19
2-AM-4,6-0NT 18.79
ROX 20.42
TETRYL 23.14
HMX 24.52

OPTION 2
HB

. DNB
2,4-0NFB
TNB
2-NT &4-NT
3-NT
RDX
2,4-0NT
2,6-0NT
2-AM-4,6-DNT
4-AM-2,6-DNT
TNT
HMX
TETRYl

18.52
20.07
20.94 Surrogate
21.57
23.82
24.25
24.71
25.78
26.37
27.29
27.50
28.73
29.48
31.00

•

12.10 INSTRUMENTATION for 8330 b~ LC/TSP/MS

The conditions listed below are the recommended analytical
conditions for the analysis of specialty explosives and for the
analysts or confirmation of 8330 compounds. If changes to the
LC/TSP/MS conditions are necessary, they will be noted on the
chromatogram..

12.10.1 Primary Column: Novapak C-8, 3.9 X 150 mm, 5 urn, or
. equivalent.

12.10.2 T~rnperature: Ambient

.............
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•
12.10:3 Mobile Phase (Reservoir)

A • 0.20 MAmmonium acetate (aqueous) with 0.10% acetic
acid
8 .. NjA
C ., n-Propanol

Gradient program:

Time .Elm! ...L ...L~
init 1.00 95 5
4.0 1.00 85 15 6
7.0 1.00 70 30 6
7.1,0.80 70 30 6

14.0 0.80 50 50 6
15.0 0.80 95 5 11
~9.0 1.00 95 .5 11

(flow rate in mljmin)

The post column pump flow rate of solution A is set at 0.40 •
mLjmin throughout the run.

12.10.4 Injection volume: 150 uL

12.10.5 Thermospray (TSP) condttions

The following thermospray conditions must be optimized
wherrever'a new thermaspray vaporizer 1s installed in order
·to provide good performance.

Vaporizer Temperature:
Source Temperature:
Repeller Voltage:
Discharge Voltage:
Filament Current:
Electron E~ergy:

80 to 120 ac
280 to 350 ac
o to SO Volts
1200 Volts
o to 400 uA
o to 500 eV

(Note: Negative ion analysis will usually require discharge
voltage of 800 to 1000 V, filament current of 400 uA, and
electron energy of 500 eV).

...." .. ," 0'., .. -
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12.~O.6 Hass Spectrometer (MS) scanning conditions

Conditions below describe analysis in negative-ion
selective-ian-monitoring (SIM) mode. Some compounds (e.g.
HHX and RDX) also respond in positive-ion mode. Thes~

compounds may be analyzed using positive-ion selective
reaction-monitoring (SRH) for confinnation purposes or when
interfering compounds are present in negative-ion SIM
analysis. Ions used in positive-ion SRM analysis will
differ from those listed below and must be established by .
analysis of standard reference materials.

Compound (in approximate Retention Time
Qrder of elution) Ion (approximated)

HNX 355 3:39
Trinitrobenzene 213 5:53
RDX 281 6:12
I t 3-0initrobenzene 168 8:54

• d4-1t 3-Dinitrobenzene 172 8:48 (Int. Std)
Picric Acid 228 8:50
Trinitrotoluene 227 9:52
TETRYl 241 10:12
d5-Nitrobenzene 128 10:49 (Surrogate)
Nitrobenzene 123 10:57
Nitroglycerine 241 11:06
2,4-Dinitrotoluene 182 11 :48
2-Amino-4,6-dinitrotoluene 197 11:56
d3-2.6-Dinitrotoluene 185 12: 12 (Int. Std)
4-Amino-2,6-djnitrotoluene 197 12:12
2,6-Dinitrotoluene 182 12:14
2- &4-Nitrotoluene 137 13:08
PETN 330 13:14
3-Nitrotoluene 137 13:23

2-NT and 4-NT co-elute by this method.

12.10.7 Preventive Maintenance:

Change in-line-frit as needed to retain proper pressur~,

peak shape and response •

• :. '0
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13. DATA ANALYSIS AND CALCULATIONS

Amount Found (ppb) ~ ---------------

,
• ---------------- XAmount Found (ppb)

Ws

where CFa - Average Calibration Factor in ng/mL ..
Ax • Sample Total Area Counts.
Vx ~ Sample Extract Final.volume in milliliters.
Ws • Initial Sample weight in grams.

Using internal standard correction for LC/TSP/MS;

CFa . Ax . Vx Cis

.
13.1 Results are reported in ug/g or mg/Kg (ppm) for soil, unless

otherwise instructed.

13.2 Results are reported as dry weight since soil samples are air
dried, ground with motar and pestle, and sieved, unless specified
by the client.

13.3 The concentration of each analyte and surrogate in a sample 1s
calculated by using the appropriate formUla:

Without using internal standard correction for HPLC/UV;

CFa . Ax . Vx

where·Ci~ ~ Internal Standard Concentration in ng/mL.
Ais • Internal Standard Total Area Counts.

The results of soils in ppb (ng/g) are converted to ppm (ug/g) by
diViding the resul~ in ng/g by 1000;

X nglg
u9/9 • ----------

1000 ng/ug
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'14. METHOD PERFORMANCE

14.1 The group/team leader has the responsibility to ensure that this
procedure is performed by an associate who has been properly
trained" in its use and has the required experti~e.

15. POLLUTION PREVENTION

NONE

16. WASTE MANAGE.Moo

16.1 Flammable Waste

16.1.1 Acetone, acetonitrile, hexane, and methanol waste generated
from solvent rinsing of glassware is collected as
"Flammable Waste" in l-gaHon plastic bottles.

16.1.2 The unused portion of the acetonitrile extracts from soil
extraction may be decanted from the soils and discarded as
flammable waste. For the soil portion see "solid was~e"
below.

16.1.3 When the I-gallon plastic bottle 1s full, the waste 1s
transferred to the 55-gallon drum labelled "Flammable
WasteD in the H-3 room.

16.1.4 Methylene chloride should be collected separately, see "oeM
Waste N below. Any organic waste that is less than 50%
methylene chloride 1s flammable waste.

16.2 Methylene Chloride (OCM) Waste

16.2.1 Methylene chlor1de, or d1chloromethane (OCM) , generated
from solvent rinsing of glassware is.collected separately
from the Flammabl e Waste into "0CM Waste" in I-gall on
plastic bottles.

16.2.2 Any organic waste that is in excess of 50% methylene
chloride is considered OeM waste.

C1-j17

'" .
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16.2.3 When the I-gallon plastic. bottle is full, the waste is
transferred to the 55-gallon drum labelled IlDeM Waste" in
the H-3 roam.

16.3 Liquid-liquid extraction (LLE) Waste

16.3.1 Aqueous samples from high level and low level e~traction

(liquid-liquid extraction) after completion have been
saturated with organic solvent (such as acet~nitrile) is
collected into 5-gallon carboy containers, or if the pH of·
the water samples were neutral (pH between 6 to 9) they can
be collected directly into 55-gallon drum labelled lILLE
Waste P in the H-3 room.

16.3.2 Aqueous samples collected in 5-gal1on carboy containers are
transferred to 55~gal1on drum labelled -LLE Waste ll in the
H-3 room after the pH is check and ajusted if necessary to
between 6 to 9.

16.4 High Performance Liquid Chromatography (HPLC) Effluent

16.4.1 Waste generated from the HPLC is collected into 1-L plastic
bottles labelled "HPLe Waste", it consists primarilY of
methanol, acetonitrile, water, and ammonium acetate.

16.4.2 When the I-gallon plastic bottle is full, the waste is
tran~ferred to the 55-gallon drum labelled lIHPLC/ETHER
Waste ll in the H-3 room.

16.5 Solid Waste

16.5.1 Residual soil are allowed to air-dry in the hood or in·well
ventilated area. After the soils are dried, they are
discarded into the ~Dry Hazard- trash.

16.5.2 Dry Hazard trash consists of glass, gloves, papers, and
plastics that were in contact with samples. When the trash
is full, it is double bagged, secured, and disposed in the
55-gallon drum labelled "Dry Hazards" in the waste room
where they are compacted in the 55-gallon drums.

•

....:~-.
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16.5.3 Empty glass solvent bottles are disposed of in the waste
room after they have been air dried. They are placed in,
the 55-gallon drum where they are compacted and crushed.

17. REFERENCES

17.1 5W-846 Draft Method 8330. "Nitroaromatics and Nitramines, by High
Pressure Liquid Chromatography (HPLC)". Revision 0, November 1992,
U.S. Environmental Protection Agency, Office of Solid Waste and
Emergency Response. Washington, D.C.

17~2 Thomas F. Jenkins, et. al., "Comparison of Cartridge and Membrane
Solid-Phase Extraction with Salting-Out Solvent Extraction for
Preconcentration of Nitroaromatic and Nitramine Explosives from
Water", Special Report 92-95, December 1992. US Army Corps of
Engineers, Cold Regions Research & Engineering Laboratory, Hanover.
New 'Hampshire., ' .

17.3 "Quanterra Quality Control Program". QA-003, Quanterra
Environmental Services. Revision No. 0, April 4. 1995.

17.4 "Laboratory Documentation Practices", LP-CAL-OOOl, Quanterra
Environmental Services, Revision 3.0, December S. 1991.

17.5 "Calibration and Calibration Check of Balances". SAC-QA-0041,
Quanterra Environmental Services. Revision 1.1. December 30, 1994.

18. MODIFICATIONS TO SOP,

18.1 This method deviates from EPA method 8330, November 1992 revision
on the following:

Acetonitrile is our preferred solvent instead of methanol in the
preparation of standards.

The final solvent for extracts for HPLC/UV analysis should be no
more than 25% acetonitrile in water. "igher percentages of
acetonitrile causes poor chromatography.

C)-!-//CJ
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Sodium chloride is used in the salting out method of aqueous
samples instead of sodium sulfate.

The primary column used.in this method is C-8 reverse phase instead
of C-18, and the column length is 15 em instead of 25 cm.

A gradient program is run using Water/Methanol with THF and
Acetonitrile as modifiers instead of isocratic at 50/50
Methanol/Water.

The initial calibration is performed by injecting five
concentration levels singly instead of triplicate injections of
five levels randomly.

The amount of calcium chloride solution (59/L aqueous) added to the
soil extracts is 2:8 and is less than the original method of 1:1.
Calcium chloride solution is a flocculating agent that aids in the
filtration of soil extracts: Higher concentrations may cause
clogging of the frits and over-pressurizing the HPLC.

The UV detector is set at 250 nm instead of 254 nm.

The injection volume is 200 uL instead of 100uL.

18.2 Changes made on the original revision to revision 1.0.

Improved the stabilitY'of TETRYL in soil by the addition of acetic
acid at 0.1% by. volume in acetonitrile as the extraction solvent.

Included the component N~troguanidine by HPLC/UV.

Included the components Nitroglycerine, PETN. and Picric Acid by
LC/TSP/MS.

8330 components can also be analyzed by LC/TSP/MS.

Nitroglycerine, PETN. and Picric acid can be extracted using 0.1%
hydrochloric acid in acetonitrile instead of acetic acid in
acetonitrile; however, nitroglycerine and PETN can be extracted
using acetic acid along with 8330 components.

c4-/ao
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18.3 Changes made on revision 1.0 to revision 2.0.

Added sections to include extraction of 8330 components at high
levels by the low level extraction.

Included the ,extraction of Nitroguanidine in water and in soil.

Included the extraction of Specialty Explosives (Nitroglycerine,
Picric Acid, and PETN) in water and in so11 .

. Included the LC/TSP/MS conditions for Specialty Explosives.

Analysis may be performed by LC/TSP/MS.

Confirmation on positives measured by HPLC/UV may be performed by
~C/TSP/MS.

Changes made On revision 2.0 to revision 3.0

Component l-Chloro-3-nitrobenzene is added as a surrogate for 8330
by HPLC/UV analysis.

Component ds-Nitrobenzene is added as a surrogate for 8330 by
LC/TSP/MS and component d4-1,3-D1nitrobenzene is added as another
internal standard with d3-2,6-Dinitrotoluene for LC/iSP/MS.

Combining method 8330 and specialty explosives ·as a single
methodology by LC/TSP/MS (8330/SPEX).

Included flow diagrams..

18.5 Changes made on revision 3.0 to revision 4.0.

Updated to Quanterra format.

Correction on the naming of TEiRYL as Methyl-2,4,6
tr1nitrophenylnitram1ne, not Methyl-2,4,6-trinitrophenylamine .
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Analytical curve and midpoint standards for 8330 by HPLC/UV are
prepared in 25:75 0.1% acetic acid in acetonitrile:HPLC grade
water, and is valid for up to 45 days when properly stored in the
refrigerator.

Addition of spiking soils for 8330-LCMS with 8330 mix at 2.0 ppm.

Changed final soivent composition of SPEX-A and 8330/SPEX-A to 20%
acetonitrile in water (injection of samples greater-than 20%
acetonitrile 1n water adversely affects the chromatography).

Correction and clarity on the final prep of 8330/SPEX-LCMS-A.

Soil extracts are decanted into 8-cc test· tubes fo~ storage after
extraction.

Addition of.Method 8330 by SPE as Low Level and High Level in place
of salting-out· method.

Injection volume for cyano confirmation on UV 9050 to 250 uL and on •
UV 100 to 370 uL.

Injection volume for analytical column ·on UV 100 to 250 uL.

Separate extraction method for picric acid with 0.1% hydrochloric
acid in 10% acetonitrile in water.

18.6 Ch~nges made on revision 4.0 to revis10n 5.0.

SOP number changed from SAC-GC-0124 to SAC-LC-OOOI.

Other references related to quality added to References section.

Tetrahydrofuran added to 11st of flammable solvents.

Added TNT/RDX Soil Extrtaction Pac to test suspected s011s before
grinding.

New surrogate added, 2,4-d1n1trofluorobenzene (2,4-DNFB) for
HPLC/UV.
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Changid the concentration range of the new surrogate for the
initial standard curve on HPLC/UV.

Changed the standard range up to 1000 ng/mL for 8330 and eliminated
level 4 standard on HPLC/UV.

Modify aqueous samples for the stability of TETRYL 'by adding 5 uL
of .concentrated acetic acid to the final 5.0 mL acetonitrile
extracts.

Changed the concentration range of dS-Nitrobenzene for the initial
standard curve on· LC/TSP/MS.

Adjusted the spike level of dS-Nitrobenzene an aqueous samples to
achieve 200 ngjmL in the final extracts.

Correction on UV-lOO as UV-200.

Correct injection volume for cyano confirmation on UV 200 at 250
uL. not 370 uL.

Triplicate injection .is no longer required at the begining of.the
batch but a single injection and it is to be less than or equal to
15% of the. expected value from the initial calibration curve.

All continuing calibration standards 1n the batch are to be less
than or equal to 15% of the initial calibration curve and not from
the triplicate standard injections.

Soils are dried until no visible appearance of moisture present.
Successful grinding and sifting verifies that soils are dried.

Updated instrument conditions for 8330 by HPlcjuv and for· 8330
confirmation by HPLC/UV ..

Added "lLE W~ste" under Waste Management section to handle aqueous
waste saturated with organic solvent (acetonitrile used in the high
level and law level salting out methods).

..-:.

•
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19.1 Aqueous by DAI for high levels.
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AQUEClJS
DAf

8330'H'A

DILUTE with 4,14
ammonf~ acatato
Fe 2.0 a.1Z.1 1111.

c'-Inhrnal
Stardard

LC/MS

DAf ~ Direct Aqueous Injection
NQu • NI trogUlll1idinc --
SPEX • specialty Explosives (~itroglyeerine. Pierie

Acid, and PETN)

•DILUTE with
acetonitrile

PC 1.0 1111./4.0 mL

.. " ...•i. ... ...... :,/
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19.2 Aqueous by Salting Ou~ for high levels.

•

•

DISCARD

AQUEOUS
8330-H-'"

HIGH LEVEL
LOW EXTII

AQU£OUS .
8330/SPEX'Il-A

HIGH LEVEL
LQ'o/ EXTN

"'--'Surrogate
<---'ortify Qe's
<·--25.1 8 lIaC\

ACETONITRILE
Into 8-lIll tub"

AC!TOIII'BILI
Conelne In a-1Ill.

t..a

aRINE • oqueaus .amp\e containing salt
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19.3 Aqueous by SPE using Zymark Autotrace Workstation.
for high levels or low levels.

••.t:."

AQUEOUS
SPE on ZylllIlrk

. .

c·· QC setup in 1·L bottles
MB QOOtrollRd water
LCS controlled water
D~S controlled water
liS sample
MSO sample

Low Level
900 mL
900 IN.
900 lIll.
900 Inl.
900 III

High lewl
100 lit.
100 IIIl.
100 IIlI.
100 mL
100 mL

dhc.~ . '.

... ....,:':

••.. '

After process
Discard $PE columns
Cl ••n lample lines
With Methanol and
Wetar

SPE eolum: Porapak RDX
Progrlll letup'

, sample. to process
<_.... column conditioning

s~l. volume to load
drying time '----------'
elution volLmR

Zymark
Autoir.c~

Workstetion

<··'ortity Qe's---'-----. r----------, ----------,

... -_ ... ~

Solvent reservoir.
Acetonitrile
Wllter
1I0Ac/Water O. '"
1l00c/AC:~1l 0.1:'

lJaste cDI'ltalners.
Organic
Aqueous

....

••••••. : ,._...- ,;



QUanterra
SnM_1
~

SOP No. SAC-LC-OOOI
Revision No.~5~.O~~___
Date January 3. 1996
Page 61 of 63

•• Cantrall ed Copy
'Copy No._

916 372 1059, TO 13606381685 P.S9/66

.' .
.":';'

" "::'

19.4 Aqueous by Salting Out for low levels.

AQlJ£a.JS,
8330-A

LOU LML

AQUIiOUS
mO/Sf'IiX-A

LOU LEVEL'

AQUEWS
SPEX'A

LOW L~VEL

BRINE • ~eoU$ sample containing salt

<"-Surroga~e

<-"Fortlfy QC'.
<•• '251.4 II Matt

...~

. •...~~

DILUT! with· .
ammonium .ce~ate

1&3, ,e 770/20

A

ADJUST fV
5.0lIll with

ace~onitrlle

DILUTE with
IoIlur 1:3'
FC 77O/Z0

ACiTONITRlLE
Into e·1lll. tuM

ACETONITRILE
ccnt>lna in 100 IIIl

fl ••k

ACITOllITIULE,... .....;L.- ~ COItllne in

8-1IIl t\be

discard

'dis~rd

•

••
........;.
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19.5 Soil f~r 8330 and specialty explosives.

Separate
Set

Dry .0Hs at room t~rat\lr.

8330 ,. 5330 III x by HPle/Uv
NGu • Nltroguanidine
SPEX • Specialty Explosives (Nitroglycer.ine, Picric Acid,

and PETN)
8330/sp£)( • 8330 ..ix and SPEX by LC//CS
PA • Picric Acid

--->Renove acetonitrile BAtr.eta from .oll
and .tore in fre.~er.

[ ACETONITRILe

I
~·- coo-Surrogate
c-- c"'fortify QC's0.'" ttel In

10X AeN/w.ter---~ c---0.1X Acetic Acid In Acetonitrile

[
Son;c;ate

Water bath <300C

[ Centrifuge

discard

8330-5
ALIQUOT 0.4 Ill..

In 4-1lll viel

DilUTE with c.cl2
solution (1.3g/L)

Fe 0.2814.0.&.

spex-s &B330/SPEX-S
ALIQUOT 0.4 ..
in 4-lIll. vi.l

Add I_S.
fILTER through LcZ5

Into 4-.. vial

NGu-S
ALI QUOT 2.0 al

In 4-llI1. vial

.......
......~./



Quanterra
br~r:a/

Serna:I

SOP No. SAC-LC-OOOI
Revision No.~5~.~O~~_

Date January~. 1996
Page 63 of 63

•
mY 05 •98 09: 4S FR Q.R{TERRA

Controlled Copy
Copy No._

916 372 1059 TO 13606381685 P.61/66

•

•

20. APPENDIX

A copy of form - STAMDARO SOLUTION MADE FROM NEAT.

Acopy of form - STANDARD SOLUTION MADE FROM SOLUTION(S).

A copy of form - MA~TER·SHEET

A copy of form - HPLC INSTRUMENT LOG

. '-....._ ....;....
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Method: 8330 HY File: [MAY_SV ] 4LC Inst: hplc'4 [109]

Calib: 4HYOS13I 8330 Curve; 2.5 to 1000 ng/mL Hypersi1 C8 on 5/13/96

HPLC-UV #4 Phenomenex Hypersil C8 SN1141g8 150x4.6mm·Sum, 8330 Analys

# SAMPLE NAME MULT DrVS DATE TIME lVL
+----+-~----------------------------+---------------+-------------+-------+--+

1 water Blank 1.00 / 1.000 20-MAY-1996 13:35
2
3
4
5
6
7
8
9

, 10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
'28
29
30
31
32
33
34
35
36
37
38
39
40 .

+----+------------------------------+---------------+-------------+-------+--+
t------------------+-----------------+ '

COLUMN 1-~-:~--------7----1 B· ----------1

.....
i

.,

Quanterra / W. Sacramento

CHROMATOGRAPHY RUN LOG Page 1 of 1

'.~",.........:

..•.

••I-:~.

.'.....
'.:.. ,-:
r' ...." ...... _.

; .......

Analyst: Date: _' _ Page:

Q/WS E1 09 1. 1

(lJ·-/~/)

Printed: OS/20/96 15:14:59

.. ,.,"'11.._-'~. V
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PAGE , 96-__

QUAHTERRAENVIRO....OOAl SERVICE, VEST SACRAMENTO

'ENERGETICS AND SPECIALTY CHEMICALS GROUP (ESC)
STANDARD SOLUTION MADE FROM NEAT

SOLUTION 10#: _

NAME OF STANDARD: _

,.:.:,.
.•.

. .:.~..;',

' .. ~.

... '
"::"

..~~

COMPONENT/SOURCE/STOCK'/LOT'/LOCATION/PURITY/EX~. WEIGHT FINAL CONe,

.......

"\:~•.. "~'

(Ada,tlonal components m~ be 11sted on back)

...........
~~~!y.

.. ", ...... :

· ,. ::;"}'
..~.

.... 10
", _0'

- ........

DESCRIPTION OF PREPARATION: BALANCE 10# _ ;'-'
. ' ..
,':,:'

'~'-'

-.: ..· ......-

.>I"'~-....~~.

SPECIAL NOTES/COMMENTS:.

· ......~
•.... _,~

._.·····v
-----.. ----

, "_...•~.-;.,..
04. ''':~.:.=:f \,". .. ........... .. .

. -~

QC'ed BY/DATE: _

REVIEWED BY/DATE: _._.__

EXPIRATION DATE: --------

ACCEPTABLE FOR USE?' yes __ no

PREPARE~ BY/DATE: __

STORAGE LOCATION: .
DEG 2-1-96 I QA #3'~59~----------------

......-



QUANTERRA ENVIRONMENTAL SERVICE. WEST SACRAHOOO

ENERGETICS AND SPECIALTY CHEMICALS GROUP (ESC)
STANDARD SOLUTION HAOE FROM SOLUTION(S)

SOLUTION 101: _

PAGE # 96- ___•~'" '.

M=lY es '98 09:46 FR~ 916 372 1059 TO 13606381685 P.6S/66

NAME OF MIX: _

•

COHPONENT/IDI/LOCATION/CONCENTRATION/SOLVENT/
EXPIRATION VOLUME USED FINAL CONC

(Additional components may be 11sted on back)

DESCRIPTION OF PREPARATION:

SPECIAL NOTES/COMMENTS:

"

•
ACCEPTABLE FOR USE? yes no

PREPARED BY/DATE: _
. .
STORAGE LOCATION: "...... _
DEG 2-1-96 / QA '360

QC'ed BY/DATE: ~ _

REVIEWED BY/DATE: _

EXPIRATION DATE: _
. ., -

." .... 'a. .:. ••
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~U.~
QUAN'I"ERRA ENVIRONMENTAL SERVICES (West sacramento)........ .

SOP CHANGE FORM

SOP Number: ~A(1 -l_1" -,..,~\

SOPTitJe:
SOP6edJonc
Alfeded b1 5ec.--n4,.;) \'3.3- ·•
Jlppson'or

..
£ddItioJt or -FOUlfTId~ W "s I't' II e.o , "" CdU-ecn.y

- .·
OlDIe ElI~ft

S =P1". $,I,q =to
Pram {Date]:
Cbmpor
AdcDdoD (SJMIdrk ttP~?*:;

'"a"~o (Il"j;): A: ·bt5edIou; Use
additional sheets If rF C~.

MeHsa,.,) :

. .....

~ bYJDa"u::~C G"'ll L '\-~ .q.,
=~~:=~~ =.-. r4/v
ERas Sipmre: ~ ~ Date ~r-

QA Sigman: Date 9,1s.!"7

Namjcmem . Date £.- 3 -,7--
• Must be Amc IUtbariDa of SOP beiDa reviled.

---.

e

e)

C.1-/?;Lj

** TOTAL PI=GE. 66 **



•
SOP Number:

SOP Ti1Jc:

SOP Sec1iODS

Affected by
ChaDae:

ReUoD(or
Aclclltloa or

Cb.aaie:

QUANTERRA INC. (West SaCl'Qle.Dto)

STANDARD OPERATING PROCEDURE C'HANGE FORM

SAe-LM-0001, Revision 5.0,07108196.

Detemination ofNitroaromatics, Nitramines, and Specialty Explosives in Water
and SoiVSediments by HPLC/UV and by LcrrSPIMS

8.5, 12.1.4, 12.2.4, 12.4.4, 12.6.9. and 12.8.3.

Adding PE1N with 8330 an.alytcs by HPLCIUV.

•

•

Cbaqc Effective May 4, 1998
From [Date):

Change or 8.5 Analytical Curve for 8330 by HPLCIUV. PETN is added to the 8330 Mix
Addition between 40 ....,ml. to 1,000 ..../mL.
(S~ Section; . ue' U6'.

U5e addltioDaIsheets it 12.1.4 PE1N is added to the LCS and MS/SD, or to the DeS. at 250 ppb by adding
Dee.cssary.): 25 uL of the 100 uglmL standard to 10 mL water for DAI method

12.2.4 PEIN is added to the LCS and MSlSD, or to the DCS, at 162 ppb by adding
125 uL ofthe 100 uglmL standard to 77 mL water for high level saltini method.

12.4.4 PEIN is added to the LeS and MSISD, or to the nes. at 6.5 ppb by addiDg
50 uL ofthe 100 uglmL standard to no mL water for low level salting method.

12.6.9 PElN is added to the LeS and MSlSD, or to the nes at 5.0 ppm by adding
100 uL of the 100 ug/mL standard to 2.0 gram soil, and the sample is prep as per
8330.

12.83 The gradient program is modified for the elution ofPETN. At 12 minutes,

the solvent composition is 60:5:35. and at 15 minutes the solvent composition is
59:4:37, which is held till the end of the ron. After the nitrotolunes elutes, the UV
detection is switched at approximately 20.8 minutes to 214 nm to detect PETN at
approximately 22.0 minutes.

5ubmtned byJDate:



I.•

Dau:

e··
EJ{&:SSi~ Dat.:

•



• Controlled Copy UNCONTROLLED COpy
Copy No: _

I~~\
~uanterra

Emironmenral
Sen-ices

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
Revision Date: +2/15/99" "\("tl t 1 r
Implementation Date:
Page 1 of86

•

TITLE:

Prepared by:

Reviewed by:

Approved by:

Approved by:

Approved by:

QUANTERRA STANDARD OPERATING PROCEDURE

EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS FROM
WATERS AND SOILS, BASED ON SW-846 3500 SERIES, 3600 SERIES,
8151A AND 600 SERIES METHODS.

(SUPERSEDES: Revision 2)

•

Proprietary Infonnation Statement:

This document has been prepared by and remains the sole property ofQuanterra Inc. It is
submitted to a client or government agency solely for its use in evaluating Quanterra's
qualifications in connection with the particular project, certification, or approval for which it was
prepared and is to be held proprietary to Quanterra.

The user agrees by its acceptance or use of this document to return it upon Quanterra's request
and not to reproduce, copy, lend or otherwise dispose or disclose of the contents, directly or
indirectly, and not to use it for any purpose other than that for which it was specifically
furnished. The user also agrees that where consultants or others outside of the user's organization
are involved in the evaluation process, access to these documents shall not be given to those
parties unless those parties also specifically agree to these conditions.



EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS
FROM WATERS AND SOILS, BASED ON SW-846 3500 SERIES,
3600 SERIES, 8151A AND 600 SERIES METHODS

TABLE OF CONTENTS

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
Revision Date:9/4/98
Page 2 of86

•
1. SCOPE AND APPLICATION · 4

2. SUMMARY OF METHOD 4

3. DEFINITIONS 5

4. INTERFERENCES 5

5. SAFETY ~ 5

6. EQUIPMENT AND SUPPLIES 6

7. REAGENTS AND STANDARDS 8

8. SAMPLE COLLECTION PRESERVATION AND STORAGE 11

9. QUALITY CONTROL 11

10. CALIBRATION AND STANDARDIZATION 13

11. PROCEDURE 13

12. DATA ANALYSIS AND CALCULATIONS .44 •

13. METHOD PERFORMANCE 44

14. POLLUTION PREVENTION 45

15. WASTE MANAGEMENT 45

16. REFERENCES 46

17. MISCELLANEOUS 46

List of Appendices:

Appendix A

List of Tables

Table 1
Table 2
Table 3
Table 4

Extraction Procedure for Chlorinated Acid Herbicides
Based on Method 8151A 68,

Liquid / liquid extraction conditions
Exchange solvents and final volumes
Surrogate spiking solutions
Matrix spike and LCS solu~ons •

qssaccaO 1\sacqa\soplopreplopOO Is_3.doc



EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS
FROM WATERS AND SOILS, BASED ON SW-846 3500 SERIES,
3600 SERIES, 8151A AND 600 SERIES METHODS

•

•

•

Table 5
Table 6
Table Al
Table A2
Table A3
Table A4

SOP No: CORP-OP·OOOISAC
Revision No: 3.1
Revision Date:9/4/98

Page 3 of86

Surrogate spike components
Matrix spike components
Herbicide surrogate spiking solutions
Herbicide matrix spike and LCS solutions
Herbicide surrogate spike components
Herbicide matrix spike and LCS components

qssaccaO 1\sacqa\sop\oprep\opOO1s_3.doc



EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS
FROM WATERS AND SOILS, BASED ON SW-846 3500 SERIES,
3600 SERIES, 8151A AND 600 SERIES METHODS

1.

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
Revision Date:9/4/98

Page 4 of86

SCOPE AND APPLICATION

This SOP describes procedures for preparation (extraction and cleanup) of semivolatile
organic analytes in aqueous, TCLP leachate, and soil matrices for analysis by Gas
Chromatography (GC) and Gas Chromatography / Mass Spectrometry (GeIMS). The .
procedures are based on SW-846 and 600 series methodology and are applicable for
measurements made to comply with the Resource Conservation and Recovery Act
(RCRA) and for wastewater testing.

1.1. Extraction procedures for the following determinative methods are covered:
808IA, 8082, 8015, 8141A, 8151B, 8270C, 8310 608, 610, and 625. The
extraction procedures here may be appropriate for other determinative methods
when appropriate spiking mixtures are used.

1.1. Other extraction procedures (PFE, SPE, accelerated Soxhlet, etc.) may be used but
are not currently covered in this SOP.

•

2. SUMMARY OF METHOD

2.1. Separatory Funnel Extraction

A measured volume of sample, typically 1 liter, is adjusted, if necessary, to a •
specified pH and serially extracted with methylene chloride using a separatory funnel. ..

2.2. Continuous LiquidfLiquid Extraction

A measured volume of sample, typically 1 liter, is placed into a continuous
liquid/liquid extractor, adjusted, if necessary, to a specific pH and extracted with
methylene chloride for 18-24 hours.

2.3. Sonication Extraction

Ameasured weight of sample, typically 30 g, is mixed with anhydrous sodium sulfate
to form a free flowing powder. This is solvent extracted three times using an
ultrasonic hom.

2.3.1. Hearing protection is required when sonicating samples.

2.4. Soxhlet Extraction

A 30 g sample is mixed with anhydrous sodium sulfate to form a free flowing
powder. This is extracted with refluxing solvent for 16-24 hours.

2.5. Cleanup and Concentration
..
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2.6. Phenoxy acid herbicide extractions

Procedures for the extraction and cleanup of phenoxy acid herbicides are presented in
Appendix A.

3. DEFINITIONS

3.1. Definitions of terms used in this SOP may be found in the glossary of the Quality
Assurance Management Plan (QAMP).

4. INTERFERENCES

4.1. Method interferences may be caused by contaminants in solvents, reagents,
glassware, and other processing apparatus. All these materials must be routinely
demonstrated to be free from interferences under conditions of the analysis by
running laboratory method blanks as described in the Quality Control section.
Specific selection of reagents may be required to avoid introduction of
contaminants.

4.2. Visual interferences or anomalies (such as foaming, emulsions, odor, etc.) must be
documented.

5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of
all Quanterra associates. The following requirements must be met:

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan),
laboratory coat and chemically resistant gloves must be worn while samples,
standards, solvents and reagents are being handled. Disposable gloves that have
become contaminated will be removed and discarded. N-Dex Plus nitrile gloves
may be used when these solvents are handled. While these gloves provide good
intermittant splash protection, they give little or no protection against contact with
large quantities of solvent, and no protection against spills or immersion.

5.2.1. Laminate gloves (4H@' Silver Shield@with a nitrile second glove)
provide the best protection against dichloromethane andprovide a wide
range ofprotection against other chemicals listed. Refer to
permeation/degradation charts for the actual data.

5.3. The health and safety hazards of many of the chemicals used in this procedure

qssaccaO 1\sacqa\sop\oprep\opOO 1s_3 .doc



have not been fully defined. Additional health and safety information can be
obtained from the MSDS files maintained in the laboratory. The following
specific hazards are known:
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6.

5.3.1. Chemicals that have been classified as carcinogens or potential
carcinogens under OSHA include methylene chloride, polychlorinated
biphenyls (PCBs), certain pesticides.

5.3.2. The following materials are known to be corrosive: Concentrated sulfuric
acid, sodium hydroxide, potassium hydroxide, nitric acid.

5.3.2. 1.Sulfuric acid cleanup must not be performed on any matrix that
may have water present as a violent reaction between the acid and
water may result in acid exploding out of the vessel.

5.3.3. Chemicals known to be flammable are: Diethyl ether, acetone, hexane, 2
propanol, acetonitrile.

5.3.4. Chemicals known to be neurotoxic agents are: hexane.

5.3.5. Chemicals known to readily absorb via the skin are: acetonitrile, mercury.

5.4. Mercury is a highly toxic compound that must be handled with care. The analyst
must be aware of the appropriate handling and clean-up techniques before
handling this material. DO NOT use· latex gloves when working with mercury.

5.5. Exposure to hazardous chemicals must be maintained as low as reasonably
achievable, therefore, unless they are known to be non-hazardous, all samples
should be opened, transferred and prepared in a fume hood, or under other means
of mechanical ventilation. Solvent and waste containers will be kept closed
unless transfers are being made.

5.6. The preparation of standards and reagents and glassware cleaning procedures that
involve solvents such as methylene chloride will be conducted in a fume hood
with the sash closed as far as the operations will permit. Use of methylene
chloride for glassware cleaning should be avoided.

\

5.7. All work must be stopped in the event of a known or potential compromise to the
health and safety of a Quanterra associate. The situation must be reported
immediately to a laboratory supervisor.

EQUIPMENT AND SUPPLIES

.
6.1. Glassware should be cleaned with soap and water, rinsed with water and dried in

I

I
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an oven at 400°C for at least 2 hours. Alternatively the glassware can be solvent
rinsed with acetone or methanol followed by methylene chloride after the water
rinse. Heat resistant gloves must be used when handling kilned glassware.•
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6.2. Equipment and supplies for extraction procedures

•

•

EQUIPMENT AND SUPPLIES Sep fun. CLLE Soni Sox Conc

Separatory Funnel: 2 L --J
Separatory Funnel Rack --J
Balance: >1400 g capacity, accurate ±1 g --J --J
pH indicator paper, wide-range: covers extraction pH ~ ~
Graduated cylinder: I liter. (other sizes may be used) ~ ~
Erlenmeyer Flask or Fleaker: 125 & 300 mL (other sizes ~ ~
optional)

Solvent Dispenser Pump or 100 mL Graduated Cylinder --J ~
Continuous Liquid/Liquid Extractor --J
Round or flat Bottom: 250, 500 mL or I L ~
Boiling Chips: Contaminant free, approximately 10/40 mesh ~ ~ ~
(Teflon® PTFE, carbide or equivalent).

Cooling Condensers ~ ~
Heating Mantle: Rheostat controlled ~ --J
Auto-timer for heating mantle ~ ~
Beakers: 250 & 400 mL, graduated ~
Balance: >100 g capacity, accurate ±0.1 g ~ ~
Soxhlet Extractor ~

Sonicator (at least 300 watts) ~
Sonicator hom, 3/4 inch ~
Kuderna-Danish (K-D) Apparatus: 500 mL ~
Concentrator Tube: 10 mL, attached to K-D with clips ~
Snyder Column: Three-ball macro ~
Water Bath: Heated, with concentric ring cover, capable of ~
temperature control (± 5°C) up to 95°C. The bath must be used in a
hood or with a solvent recovery system.
Vials: Glass, 2 mL, 4 mL, and 10 mL capacity with Teflon®-lined ~
screw-cap
Nitrogen Blowdown Apparatus ~
Nitrogen: reagent grade. ~
Culture tubes: 10 mL, 16 mmxlOO mm ~

Syringe: I mL ~ ~ ~ ~
Phase Separation Paper --J ~ ~ ~
Glass Wool --J ~ ~ ~
Glass Funnel: 75 X 75 mm ~ --J ~ --J ~
Disposable Pipets ~ ~ ~ ~ ~

Aluminum foil ~ ~ ~ ~ ~
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EQUIPMENT AND SUPPLIES Sep fun. CLLE Soni Sox Cone

Paper Towels ...j ...j ...j ...j ...j
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EQUIPMENT AND SUPPLIES GPC Florisil Sulfur Acid NB

Gel permeation chromatography system (GPC Autoprep ...j
Model 1002A or 1002B Analytical Biochemical Laboratories, Inc.
or Zyrnark Benchmate or equivalent).

Bio Beads: (S-X3) -200-400 mesh, 70 gm (Bio-Rad Laboratories, ...j
Richmond, CA, Catalog 152-2750 or equivalent).

Chromatographic column: 700 mm x 25 mm 10 glass column. ...j
Flow is upward.

Ultraviolet detector: Fixed wavelength (254 run) and a semi- ...j
prep flow-through cell.

Strip chart recorder, recording integrator, or laboratory ...j
data system.
Syringe: 10 mL with Luerlok fitting. ...j
Syringe filter assembly, with disposable 5 urn filter discs, ...j
Millipore No. LSWP 01300 or equivalent.

Chromatographic column: 250 mm long x 10 mm 10; with ...j
Pyrex glass wool at the bottom and a Teflon stopcock (for silica gel
cleanup).

Vacuum system for eluting multiple cleanup cartridges. Vac ...j
Elute Manifold - Analytichem International, J.r. Baker, or Supelco
(or equivalent). The manifold design must ensure that there is no
contact between plastics containing phthalates and sample extracts.

Vacuum trap made from a 500 mL sidearm flask fitted with a one- ...j
hole stopper and glass tubing.

Vacuum pressure gauge. ...j
Rack for holding 10 mL volumetric flasks in the manifold. ...j
Mechanical shaker or mixer: Vortex Genie or equivalent. ...j ...j
Separatory Funnels with Ground-Glass Stoppers: 250 mL· ~
Erlenmeyer Flasks: 125 mL ...j

Disposable Pipets ...j ...j ...j ...j
Culture tubes: 10 mL, 16 mmxl00 mm , ...j ...j ...j ...j ...j

7. REAGENTS AND STANDARDS

7.1. Reagents for Extraction Procedures

All reagents must be ACS reagent grade .or better unless otherwise specified.
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REAGENTS Sep fun. CLLE Soni Sox Cone

Sodium hydroxide (NaOH), Pellets: Reagent Grade .y .y
Sodium hydroxide solution, 10 N: Dissolve 40 g ofNaOH in .y .y
reagent water and dilute to 100 mL.

Sulfuric acid (H2S04), Concentrated: Reagent Grade. ...J ...J
Sulfuric acid (1 :1): Carefully add 500 mL of H2S04to 500 mL .y .y
of reagent water. Mix well.

Organic free reagent water. .y .y
Sodium sulfate (Na2S04), Granular, Anhydrous: Purify by .y .y .y .y
heating at 400°C a minimum of two hours.

ExtractionlExchange Solvents: Methylene chloride, hexane, .y .y .y .y .y
acetonitrile, acetone, pesticide quality or equivalent

Acetone: Used for cleaning .y .y .y .y .y

•
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REAGENTS GPC Florisil Sulfur Acid NB

Florisil: 500 mg or 1 g cartridges with stainless steel or Teflon frits .y
(calalog 694-313, Analytichem, 24201 Frampton Ave., Harbor City,
CA, or equivalent.)

Mercury: triple distilled .y
TetrabutylamnlOnium hydrogen sulfate .y
Sodium sulfite .y
Tetrabutylammonium (TBA) sulfite reagent: Prepare .y
reagent by dissolving 3.39 g of Tetrabutylammonium hydrogen
sulfate in 100 mL organic-free reagent water. Extract this solution 3
times with 20 mL portions of hexane. Discard the hexane extracts.
Add 25 g sodium sulfite to the water solution.

2-Propanol .y
Nitric acid: IN .y
Copper powder: remove oxides (if powder is dark) by treating .y
with IN nitric acid, rinse with organic-free reagent water to remove
all traces of acid, rinse with acetone, and dry under a stream of
nitrogen.

Sulfuric acid, Concentrated .y
Sodium hydroxide, Pellets .y
Sodium hydroxide, ION: Dissolve 40 g ofNaOH in 100 mL of .y
reagent water

Sulfuric acid (H2S04), Concentrated: Reagent Grade .y
Sulfuric acid (1 :1): Carefully add 500 mL of H2S04to 500 mL .y
of reagent water. Mix well.

•

• 7.3. Standards
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7.3.1. Stock Standards

Stock standards are purchased as certified solutions or prepared from neats.
Semivolatile stock standards are stored at::: 6°C. All stock standards must be
protected from light.
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7.3.1.1.Stock standard solutions must be replaced after one year (from the

time of preparation, if prepared in house, or from the time the
ampoule is opened if purchased.) Standards must be allowed to
come to room temperature before use.

7.3.1.2.Expired standards must be rotated out of the lab to the Hazardous
Waste storage area.

7.3.2. Surrogate Spiking Standards

Prepare or purchase surrogate spiking standards at the concentrations listed in
Table 5. Surrogate spiking standards are prepared as dilutions of the stock
standards. Surrogate spiking solutions must be refrigerated and protected from
light. The standards must be replaced at least every six months or sooner if
there is reason to believe that the standard has degraded or concentrated.

7.3.3. Matrix Spiking and Laboratory 'Control Spiking Standards.

The same spiking solution is.used for the matrix spike and the LaboratOry.
Control Sample. Prepare MSILCS spiking standards attheconcentrations listed
in Table 6. Spiking standards are purchased or prepared as dilutions of the
stock standards. Surrogate spiking solutions must be refrigerated and protected
from light. The standards must be replaced at least every six months or sooner
if there is reason to believe that the standard has degraded or concentrated.

7.3.4. GPC calibration solution - prepare or purchase a solution in methylene
chloride that contains the following analytes in the concentrations listed
below:

Analyte mg/mL

Com Oil 25.0
Bis (2-ethylhexyl) phthalate 1.0
Methoxychlor 0.2
Perylene \ 0.02
Sulfur 0.08

NOTE: Sulfur is not very soluble in methylene chloride, however, it is
soluble in warm com oil. Therefore, one approach is to weigh out the
com oil, warm it, and transfer the weighed amount of sulfur into the
warm com oil. Mix it and then transfer into a volumetric flask with •
methylene chloride, along ~yith the other calibration compounds. This
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8. SAMPLE COLLECTION PRESERVATION AND STORAGE

8.1. Samples are not chemically preserved.

8.2. Samples are stored at 4°C ± 2°C in glass containers with Teflon®-lined caps.

8.3. Holding Times

8.3 .1. Extraction is initiated within 7 days of the sampling date for aqueous
samples, 14 days for solid and waste samples.

8.3.2. For TCLP leachates, extraction is initiated within seven days from when
the leaching procedure is completed.

8.3.3. Analysis of the extracts is completed within forty days of extraction.

•

•

9. QUALITY CONTROL

9.1. Quality Control Batch

The batch is a set of up to 20 samples that are of the same matrix and are processed
together using the same procedures and reagents. The batch must contain a method
blank, an LCS and a matrix spike / matrix spike duplicate. (In some cases, at client
request, it may be appropriate to process a matrix spike and sample duplicate in place
of the MS / MSD). If clients specify specific samples for MS/MSD, the batch may
contain multiple MS/MSD. See policy QA-003 for further definition of the batch.

9.2. Definition of matrix

The possible matrix types are aqueous, soil, waste and TCLP leachate.

9.3. Insufficient Sample

If insufficient sample is available to process a MSIMSD, then a second LCS must be
processed. The LCS pair is then evaluated according to the MSIMSD criteria. Use of
a LCS pair in place of a MSIMSD must be documented.

9.4. Sample count

Laboratory generated QC samples (method blanks, LCS, MS/MSD) are not included
in the sample count. Field samples are included.

9.5. Method Blank

A method blank consisting of all reagents added to the samples must be prepared and
analyzed with each batch of samples. Surrogates are spiked into the method blank at
the same level as the samples. The method blank is used to identify any background
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interference or contamination of the analytical system which may lead to the reporting
of elevated concentration levels or false positive data.
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9.5.1. Aqueous Method Blanks use 1000 mL of reagent water spiked with the

surrogates. The method blank goes through the entire analytical procedure,
including any cleanup steps.

9.5.2. Solid method blanks use 30 g of sodium sulfate spiked with the surrogates.
The method blank goes through the entire analytical procedure, including
any cleanup steps.

9.5.3. TCLP method blanks use 200 mL of leachate fluid (100 mL for pesticides
or herbicides) spiked with the surrogates. The leachate may optionally be
diluted to 1000 mL with reagent water. The method blank goes through
the entire analytical procedure, including any cleanup steps.

9.6. Laboratory Control Sample (LCS)

Laboratory Control Samples are well-characterized, laboratory generated samples
used to monitor the laboratory's day to day perfonnance of routine analytical
methods. The LCS, spiked with a group of target compounds representative of the
method analytes; is used to monitor the accuracy of the analytical process, •
independent of matrix effects. On-going. monitoring of the LCS results provides :
evidence that the laboratory is perfonning the method within accepted, QC guidelines
for accuracy and precision. The LCS goes through the entire analytical procedure,
including any cleanup steps.

9.6.1. The LCS is made up in the same way as the method blank (See sections
.9.5.1 - 9.5.3) for water samples but spiked with the LCS standard and the
surrogates.

9.6.2. A solid LCS uses 30g of sodium sulfate and 30g of reagent sand, then
spiked with the LCS standard and the surrogates.

9.7. Surrogates

9.7.1. Surrogates are organic compounds which are similar to the target
analyte(s) in chemical comp~sition and behavior in the analytical process,
but which are not nonnally found in environmental samples.

9.7.2. Each applicable sample, blank, LCS and MSIMSD is spiked with
surrogate standards. Surrogate spike recoveries must be evaluated by
detennining whether the concentration (measured as percent recovery)
falls within the required .recovery limits.
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9.8. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A matrix spike is an environmental sample to which known concentrations of target
analytes have been added. A matrix spike duplicate is a second spiked aliquot of the
same sample which is prepared and analyzed along with the sample and matrix spike.
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9.9. Initial Demonstration of Capability

The initial demonstration and method detection limit studies described in section 13
must be acceptable before analysis of samples may begin.

9.10. Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede
these method requirements. Quality Assurance Summaries (QAS) should be
developed to address these requirements.

9.11. Quanterra QC Program

Further details of QC and corrective action guidelines are presented in the Quanterra
QC Program document (QA-003). Refer to this document if in doubt regarding
corrective actions.

10. CALIBRATION AND STANDARDIZATION

10.1. On a daily basis, measure 1.0 mL ofsolvent into an autovial using a gastight
syringe that is manufactured to a certified volume delivery tolerance of.2:..-0.01 mL
(l mL total volume). The "standard" autovial is sealed and the top and bottom of
the meniscus are marked. The autovials containing the sample extracts are then
compared against the "standard" vial to ensure that the final volume is
consistently 1.0 + 0.01 mL. Ifa new box ofautovials are used, then the steps are
repeated to further ensure that variations due to vial size and shape are
minimized.

10.2. Refer to section 11.8.1.2 for calibration of the ope. Otherwise this section is not
applicable.

•

11. PROCEDURE
Procedures for separatory funnel liquid/liquid extraction (11.2), continuous liquid/liquid
extraction (11.3), sonication extraction (11.4), soxhlet extraction (11.5), waste dilution
(11.6), extract concentration (11.7), and extract cleanup (11.8) are presented in this
section.

11.1. Procedural Variations

Procedural variations are allowed only if deemed necessary in the professional
judgment of the supervisor to accommodate variation in sample matrix, radioactivity,
chemistry, sample size, or other parameters. Any variation in procedure shall be
completely documented using a Nonconformance memo and approved by a

qssaccaO 1\sacqa\sop\oprep\opOO I5_3 .doc



supervisor and QNQC manager. If contractually required, the client will be notified.
The Nonconformance memo will be filed in the project file.

(
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I
Any deviations from this procedure identified after the work has been completed must
be documented as a nonconformance, with a cause and corrective action described. A
Nonconformance memo shall be used for this documentation.

11.2. Separatory Funnel Liquid/Liquid Extraction of Water Samples.

A flow chart for this procedure is included in Section 17.

11.2.1. For pesticides and TCLP leachates, measure the initial sample pH with
wide-range pH paper and record on the extraction benchsheet. If sample is
a leachate (e.g. TCLP), compare the current pH against leachate log, note
on the benchsheet if there is any discrepancy.

11.2.2. The normal sample volume is 1 liter. Other sample volumes may be used
to obtain specific reporting limits, and reduced sample volumes, diluted to
1 liter with reagent water, may be used for very dirty samples.

11.2.3. Weigh the sample container on a balance (± 1 g), taring the sample and
container. Add the surrogate spiking solution. Also add matrix spiking I
solution to any matrix spike / matrix spike duplicate samples. Mix well.
Transfer the sample to the separatory funnel. Rinse the sample bottle
with 60 mL methylene chloride and transfer to the separatory funnel.
Reweigh the container. Assume a density of 1 g/mL and record the
difference as the sample volume on the benchsheet to the nearest milliliter.

Note: If the sample bottle is completely full, it may be difficult to add the spike
solutions to the bottle. In this case, transfer the sample to the separatory funnel and
then add the spike.

Warning: Dichloromethane creates excessive pressure very rapidly! Therefore,
initial venting should be done immediately after the sample container has been
sealed and inverted. Vent into hood away from analysts and other samples.

11.2.3.l.If the entire sample bottle will not be used, transfer the aliquot to
the separatory funnel, then add the spiking solutions to the sample
in the separatory funnel.

Note: Alternative methods of measurement of sample volume include
a) transferring the sample to a measuring cylinder and b) marking a meniscus on
the sample bottle and then measuring the volume of water required to fill the
bottle to the meniscus after the sample is transferred. The former method is not I
recommended because of the risk of cross contamination while the latter is not
recommended because of poor accurricy. However, either method may be .
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11.2.4. Prepare a method blank, LCS and MSIMSD for each batch as specified in
section 9 of this SOP. Use 1 L of reagent water for method blanks and
LCS. The LCS is spiked with the surrogate and matrix spike solutions, the
method blank only with the surrogates.

11.2.5. Use 100 mL ofleachate for TCLP pesticides, and 200 mL ofleachate for
TCLP semivolati1es, measured in a graduated cylinder. The leachate may
be made up to 1 L in volume with reagent water.

11.2.6. For a TCLP method blank, measure 100 mL (200 mL for semivolatiles) of
the buffer solution used in the leaching procedure and transfer to the
separatory funnel. Add 60 mL of methylene chloride to the separatory
funnel. The TCLP leachate may be diluted to approximately 1 liter before
extraction if desired.

11.2.7. Adjust sample pH as indicated in Table 1 for the initial extraction. Use the
minimum amount of 1:1 H2S04 or 10 N NaOH necessary. Recheck the
sample with pH paper by dipping a disposable pipette into the sample and
wetting the pH paper. Record adjusted pH, spiking volumes and standard
numbers on the benchsheet. Return spiking solutions to the refrigerator as
soon as possible.

11.2.8. Seal and shake or rotate the separatory funnel vigorously for 2 minutes
with periodic venting to release excess pressure.

Warning: Dichloromethane creates excessive pressure very rapidly!
Therefore, initial venting should be done immediately after the separatory
funnel has been sealed and inverted. Vent into hood away from analysts and
other samples.

11.2.9. Allow the organic layer to separate from the water phase until complete
visible separation has been achieved (approximately 10 minutes). If the
emulsion interface between layers is more than one-third the size of the
solvent layer, the analyst must employ mechanical techniques to complete
the phase separation. The optimum technique depends upon the sample
and may include stirring, filtration of the emulsion through glass wool,
centrifugation, or other physical methods. If the emulsion cannot be
broken (recovery of <80% of the methylene chloride*), transfer the
sample, solvent, and emulsion into the extraction chamber of a continuous
extractor and proceed as described in continuous liquid-liquid extraction
(Section 11.3.). If this is done, the sample must be extracted as part of a
valid CLLE batch.
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*Note: 15 - 20 mL of methylene chloride is expected to dissolve in 1 L of water.
Thus, solvent recovery could be as low as 35 mL from the first shake and still

be acceptable. Subsequent shakes should recover at least 50 mL of solvent.
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11.2.10.Fill a funnel with 10-20 g of anhydrous sodium sulfate. The funnel can

be plugged with glass wool or filter paper may be used to hold the sodium.
sulfate. Drain the solvent extract from the separatory funnel through the
prepared filtration funnel into a clean glass container. The extract may be
drained directly into the KD flask. Close the stopcock just before the water
level begins draining out of the separatory funnel. If the sodium sulfate
becomes saturated with water add more to the funnel or replace the
existing sodium sulfate with fresh drying agent.

11.2.11.Repeat the extraction process two more times using fresh 60 mL portions
of solvent, combining the three solvent extracts in the collection container.

11.2.12.If extraction at a secondary pH is required, adjust the pH of the sample in
the separatory funnel to the pH indicated in Table 1 with a minimum
amount of ION NaOH or 1: 1 H2S04, Measure with pH paper and record
the adjusted pH on the benchsheet. Serially extract with three 60 mL
portions of methylene chloride, as outlined in Steps 11.2.7 to 11.2.9. •
Collect these three extracts in the same container used for the acid
fraction.

Note: Alternatively, the acid and base fractions may be kept separate. This may be
required for method 625. Separate analysis of the acid and base fractions may
also be required for method 625. Individual client requirements must be checked
before starting the extraction.

11.2.13.Rinse the extract residue from the sodium sulfate by pouring 20-30 mL of
clean methylene cWoride through the funnel and into the collection
container.

11.2.14.Dispose of solvent and water remaining in the extractor into the LLE
waste drum. Waste methylene chloride goes to the DCM drum for
recycling.

11.2.15.Cover with aluminum foil if the extract is not concentrated immediately.
Refer to Section 11.7 for concentration and Section 11.8 for cleanup.

11.3. Continuous LiquiclJLiquid Extraction from Water Samples.

A flow chart for this procedure is included in Section 17.

11.3.1. Assemble the apparatus. "Add 300-500 mL of methylene chloride to the
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extractor body. Add 3 to 5 boiling chips to the round-bottom distilling
flask.•
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11.3.2. Measure the initial sample pH with wide-range pH paper and record on the
extraction benchsheet. If sample is a leachate (e.g. TCLP), compare the
current pH against leachate log, note on the benchsheet if there is any
discrepancy.

11.3.3. Weigh the sample container on a balance (± 1 g), taring the sample and
container. Add the surrogate spiking solution. Also add matrix spiking
solution to any matrix spike / matrix spike duplicate samples. Mix well.
Transfer the sample to the extractor. Rinse the sample bottle with 60 rnL
methylene chloride and transfer to the extractor. Reweigh the container.
Assume a density of 1 glmL and record the difference as the sample
volume on the benchsheet to the nearest milliliter.

Note: If the sample bottle is completely full, it may be difficult to add the spike
solutions to the bottle. In this case, transfer the sample to the extractor and then a.dd
the spike.

Warning: Dichloromethane creates excessive pressure very rapidly! Therefore,
initial venting should be done immediately after the sample container has been
sealed and inverted. Vent into hood away from analysts and other samples.

11.3.3.I.If the entire sample bottle will not be used, transfer the aliquot to
the extractor, then add the spiking solutions to the sample in the
extractor.

Note: Alternative methods of measurement of sample volume include: a.)
transferring the sample to a measuring cylinder and b.) marking a meniscus on the
sample bottle and then measuring the volume of water required to fill the bottle to
the meniscus after the sample is transferred. The former method is not
recommended because of the risk of cross contamination while the latter is not
recommended because of poor accuracy. However, either method may be
necessary for specific client programs.

11.3.3.2.Prepare a method blank, LCS and MSfMSD for each batch as
specified in section 9 of this SOP. Use 1 L of reagent water for
method blanks and LCS. The method blank is spiked with the
surrogates, the LCS and matrix spikes with the surrogates and
matrix spiking solutions. Note that different spiking solutions are
used for methods 625,8270 and TCLP.

11.3.3.3.Use 100 mL ofleachate for TCLP pesticides, and 200 rnL of
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leachate for TCLP semivolatiles, measured in a graduated cylinder.
The leachate may be made up to I L in volume with reagent water.
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11.3.3.4.For a TCLP method blank, measure 100 mL (200 mL for

semivolatiles) of the buffer solution used in the leaching procedure
and transfer to the separatory funnel. Dilute to about I liter with
reagent water.

11.3.3.5.Less than one liter of sample may be used, for highly
contaminated samples, or if the reporting limit can be achieved
with less than one liter of sample. In this event dilute the sample
to about I liter with reagent water.

I
I \
\ ;

Condenser---.~II \
\ ;
I \
\ .;

I

Extractor BodY--'.~I__..!.._-l

water
sample

~ liquid solvent flow

• gaseous solvent flow

"4-- Boiling Flask

~ Heating Mantle

•

11.3.4. Adjust 'sample pH as indicated in Table I for the initial extraction. Use the •
minimum amount of I: I H~S04 or ION NaOH necessary. Recheck the
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sample with pH paper. Record adjusted pH, spiking volumes and standard
numbers on the benchsheet. Return spiking solutions to the refrigerator as
soon as possible.
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11.3.5. Add reagent water to the extractor body until approximately 250 mL of
methylene chloride is pushed over into the round-bottomed flask to ensure
proper operation and solvent cycling. Attach cold condenser (about 12°C).
Tum on heating mantle. Inspect joints for leaks once solvent has begun
cycling. Extract for 18-24 hours. (24 hours required for 600 series)

11.3.6. If extraction at a secondary pH is required, (see Table 1) turn off the
heating mantle and allow the extractor to cool. Detach the condenser and
adjust the pH of the sample in the extractor body to the pH indicated in
Table 1 with a minimum amount of ION NaOH or 1: 1 H2S04, Measure
with pH paper and record the adjusted pH on the benchsheet. If desired,
the acid and base fractions may be kept separate by replacing the boiling
flask with a clean flask and fresh solvent. Reattach the condenser and tum
on heating mantle. Extract for 18-24 hours.

Note: Alternatively, the acid and base fractions may be kept separate. This may
be required for method 625. Separate analysis of the acid and base fractions may
also be required for method 625. Individual client requirements must be checked
before starting the extraction.

11.3.7. Tum off the heating mantle and allow the extractor to cool.

11.3.8. Place a funnel containing 10-20 g of anhydrous sodium sulfate on the
Kuderna-Danish (K-D) apparatus or other glass container. The funnel can
be plugged with glass wool enabling it to hold the granular anhydrous
sodium sulfate or phase separation filter paper may be used.

11.3.9. Dry the extract in the round bottom flask by filtering it through the sodium
sulfate filled funnel. Note that it is not necessary or advisable to attempt to
add the solvent remaining in the continuous extractor body to the extract.

11.3.l0.Collect the dried extract in a K-D or other glass container. Rinse the flask
which contained the solvent extract with 20-30 mL of methylene chloride
and add it to the funnel to complete the quantitative transfer. Dispose of
solvent and water remaining in the extractor in the LLE waste drum. Waste
methylene chloride goes to the DCM drum for recycling.

Note: Some types ofCLLE apparatus have built in drying columns. If this type
of apparatus is used then a drying step subsequent to the extraction may not be
necessary.
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11.3.11.Cover with alumimun foil if the extract is not concentrated immediately.
Refer to Section 11.7 for concentration and Section 11.8 for cleanup.
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11.4. Sonication

A flow chart for this procedure is included in Section 17.

11.4.1. Determination of percent moisture (Optional - if a different group
performs this test, refer to the facility SOP.)

11.4.1.1.In some cases, sample results are needed on a dry weight basis. If
this is the case, weigh 5-10 g of sample into a suitable tared
container (typically an aluminum weigh pan. Determine the %
moisture by drying overnight (at least 12 hours) at 110 °c + 5°C.
Allow to cool in a desiccator before weighing.

0.1 M . - (weight of wet sample - weight of dry sample) 100
/0 Olsture - x

weight of wet sample

11.4.2. Determination of pH (Optional - if a different group performs this test, •
refer to the facility SOP.)

11.4.2.1.If pH determination is required, transfer 109 of soil to a beaker.
Add 10 mL of water. Stir for five minutes then let stand for 1 hour.
Determine the pH of the sample with aglass electrode and pH

meter.

11.4.3. Decant and discard any water layer on a sediment/soil sample. Homogenize
the sample by mixing thoroughly. Discard any foreign objects such as
sticks, leaves and rocks, unless extraction of this material is required by the
client. If the sample consists primarily of foreign materials consult with the
client (via the Project Manager or Administrator). Document if a water
layer was discarded.

11.4.4. Remove surrogate and matrix spiking solutions from refrigerator and allow
to warm to room temperature.

11.4.5. Weigh 30 g of sample ± 1.0 g into a 250 mL beaker, 400 mL beaker or glass
jar of sufficient size that the sodium sulfate and extraction solvents can be
added. Record the weight to the nearest O. 1 g in the appropriate column on
the benchsheet. Use 30 g of sodium sulfate for the method blank and 30 g
of sodium sulfate with 30.g of reagent sand for the LCS...
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11.4.6. Mix weighed sample with a spatula adding enough anhydrous sodium
sulfate (approximately 30 g ) to be free flowing. (lfthe sample is not free
flowing extraction efficiency may be reduced)
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11.4.7. Prepare a method blank, LCS and MS/MSD for each batch as specified in
section 9 ofthis SOP.

11.4.8. Add the surrogate spiking solution to each sample, method blank,
Laboratory Control Sample (LCS), and matrix spikes. Add 1 the
appropriate matrix spiking solution to each Matrix SpikelMatrix Spike
Duplicate CMSIMSD) and LCS. Refer to Tables 3 and 5 for details of the
spiking solutions. Record spiking volumes and standard numbers on the
benchsheet. Return spiking solutions promptly to refrigerator.

Note: The same volume of surrogate and matrix spiking solution is used if
GPC is indicated since the final volume would be reduced to compensate for
loss of extract during the GPC procedure.

11.4.9. Immediately add a minimum of 100 mL of solvent to the beaker.

Analysis Solvents

Semivolatile GC/MS, OPP, PAH by HPLC 1:1 Methylene Chloride/Acetone

Organochlorine pesticides and PCBs 1:1 Hexane / Acetone

Hydrocarbons by FID (DRO, etc.) Methylene Chloride

Note: Steps 11.4.5 - 11.4.9 should be performed rapidly to avoid loss of the
more volatile extractables.

11.4.10.Place the bottom surface of the appropriate disrupter hom tip approximately
12 inch below the surface of the solvent, but above the sediment layer.

11.4.11.Sonicate for 3 minutes, making sure the entire sample is agitated. If the W
380 or W-385 sonicator is used the output should be set at 6 for the 3/4 inch
high gain CQ) hom or 10 for the 3/4 inch standard hom. with mode switch on
pulse, and percent-duty cycle knob set at 50%.

Note: Do not use Microtip probe. Hearing protection is required
when sonicating samples.

11.4.12.Loosely plug the stern of a 75 nun x 75 nun glass funnel with glass wool
and/or line the funnel with filter paper. Add 10-20 g ofanhydrous sodium
sulfate to the funnel cup.
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11.4.13.Place the prepared funnel on a collection apparatus (beaker or K-D
Apparatus.
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11.4.14.Decant and filter extracts through the prepared funnel into a clean beaker or

K-D Apparatus.

11.4.1S.Repeat the extraction two more times with additional 100 rnL minimum
portions of solvent each time. Decant off extraction solvent after each
sonication. On the fmal sonication pour the entire sample (sediment and
solvent) into the funnel and rinse with an additional 10 mL-20 mL of the
methylene chloride/acetone.

Note: Alternatively, the three extracts may be collected together and then
filtered through the sodium sulfate.

11.4.16.Cover with aluminum foil if the extract is not concentrated immediately.
Refer to Section 11.7 for concentration and Section 11.8 for cleanup.

11.4.17.Sonicator Tuning.

11.4.17.1.Tune the sonicator according to manufacturer's instructions. The I
sonicator must be tuned at least every time a new horn is installed. •

11.S. Soxhlet

I1.S.1. Determination of % moisture

I1.S.1.1.In some cases, sample results are needed on a dry weight basis. If
this is the case, weigh S-1 0 g of sample into a suitable tared
container (typically an aluminum weigh pan. Determine the %
moisture by drying overnight at 10SoC. Allow to cool in a
desiccator before weighing.

0/ M . (weight of wet sample - weight of dry sample) 100
/0 Olsture = x

weight of wet sample

II.S.2. Determination ofpH

11.S.2.1.If pH detennination is required, transfer 109 of soil to a beaker.
Add 10 mL of water. Stir for 1 hour. Detennine the pH of the
sample with a glass electrode and pH meter.

11.5.3. Decant and discard any water layer on a sediment/soil sample. Homogenize I
the sample by mixing thoroughly. Discard any foreign objects such as
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sticks, leaves and rocks, unless extraction of this material is required by the
client. If the sample consists primarily of foreign materials consult with the
client. Document on benchsheet if a water layer was discarded.
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11.5.4. Remove surrogate and matrix spiking solutions from refrigerator and allow
to warm to room temperature.

11.5.5. Weigh 30 g of sample ± 1.0 g into a beaker or glass jar, recording the weight
to the nearest 0.1 g on the benchsheet.. Use 30 g of sodium sulfate for the
method blank and 30g of sodium sulfate and 30g of reagent sand for the
LCS. Add 30 g of anhydrous sodium sulfate to the samples and mix well.
The mixture should have a free flowing texture. If not, add more sodium
sulfate. Add the sample/sodium sulfate mixture to a soxhlet thimble, but do
not pack the thimble tightly. The extraction thimble must drain freely for
the duration of the extraction period. A glass wool plug above and below
the sample in the soxhlet extractor is an acceptable alternative for the
thimble.

11.5.5.1.Sample weights less than 30 g but over 5 g may be used if the
appropriate reporting limits can be met.

11.5.6. Prepare a method blank, LCS and MS/MSD for each batch as specified in
section 9 of this SOP, using sodium sulfate as the matrix. The weight of
sodium sulfate used should be approximately the weight of soil used in
each sample.

11.5.7. Add the surrogate spiking solution to each sample, method blank,
Laboratory Control Sample (LCS), and matrix spikes. Add the appropriate
matrix spiking solution to each Matrix Spike/Matrix Spike Duplicate
(MSIMSD) and LCS. Refer to Tables 3 - 6 for details of the spiking
solutions. Record spiking volumes and standard numbers on the
benchsheet. Return spiking solutions promptly to refrigerator.

Note: The same volume of surrogates and matrix spiking compounds is used if
GPC is indicated since the fmal volume would be reduced to compensate for loss
of extract during the GPC procedure.

11.5.8. Place approximately 300 mL of solvent into a 500 mL flat bottom flask
containing one or two clean boiling chips. Attach the flask to the extractor
and extract the sample for 16-24 hours at 4-6 cycles per hour. Check the
system for leaks at the ground glass joints after it has warmed up.
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Analysis Solvents

Semivolatile GCIMS, OPP, PAH by HPLC 1:1 Methylene Chloride I Acetone

Organochlorine pesticides and PCBs 1:1 Hexane / Acetone

Hydrocarbons by FID (DRO, etc.) Methylene Chloride

11.5.9. Allow the extract to cool after the extraction is complete, then disassemble
by gently twisting the soxhlet from the flask. Dry the extract in the flask
by filtering it through a sodium sulfate filled funnel.

11.5.1 O.Collect the dried extract in a K-D or other glass container. Rinse the flask
which contained the solvent extract with 20-30 mL of methylene chloride
and add it to the funnel to complete the quantitative transfer.

11.5.11.Cover with aluminum foil if the extract is not concentrated immediately.
Refer to Section 11.7 for concentration and Section.l1.8 for cleanup.

11.6. Waste Dilution

11.6.1. This method is used for materials that are soluble in an organic solvent.

11.6.2. Transfer 10 mL of the solvent to be used for dilution into a Teflon capped
vial. Mark the meniscus on the vial, then discard the solvent.

11.6.3. Tare the vial, then transfer approximately 1g of sample to the vial. Record
the weight to the nearest 0.1 g.

11.6.4. Add the surrogate solution (Table 3) For GCIMS analysis, the surrogate
solution should be lax more concentrated than the normal solution (i.e.
109011500 ppm). For pesticides the normal surrogate solution is
appropriate. .

\

11.6.5. Dilute to 10 mL with the appropriate solvent. (Methylene Chloride for
GCIMS analysis, hexane for pesticides analysis.)

11.6.6. Add 2 g + 0.1 g sodium sulfate to the sample. Cap and shake for 2
minutes.

11.6.7. Add 4-5 g sodium sulfateto~ small funnel. The funnel can be plugged
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with glass wool or phase separation filter paper may be used to hold the
sodium sulfate.•
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11.6.8. Pour the sample through the funnel, collecting as much as possible in a
clean vial. Do NOT rinse the funnel with additional solvent, and do NOT
concentrate the sample. The final volume is defined as 10 mL.

11.6.9. Label the sample, which is now ready for cleanup or analysis.

11.6.10.Add 10ml of the solvent used for the waste dilution to a test tube, label as
the Method Blank.

11.7. Concentration

According to the type of sample and any cleanup procedures needed, different final
solvents and volumes will be required. Refer to Table 2 for the appropriate final
volumes and concentrations.

11.7.1. Kudema-Danish (KD) Method:

11.7.1.I.Assemble a Kudema-Danish concentrator by attaching a 10 mL
concentrator tube to the 500 mL KD flask. Transfer the sample to
the K-D flask.Add one or two clean boiling chips and the extract to
be concentrated to the KD flask and attach a three ball Snyder
Column. Add approximately 1 mL of clean methylene chloride to
the top of the Snyder column (this is important to ensure that the
balls are not stuck and that the column will work properly).
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11.7.1.2.Place the KD apparatus on a water bath (80-90°C) so that the tip

of the concentrator tube is submerged. The water level should not
reach the joint between the concentrator and the KD flask. At the
proper rate of distillation, the balls will actively chatter but the
chambers should not flood.

11.7.1.3.Concentrate to 5-15 mL. If the deten'ninative method requires a
solvent exchange add the appropriate exchange solvent (50 mL
hexane, 50 mL cycloh~xane, 2 mL acetonitrile or 10 mL toluene)
to the top of the Snyder Column, and then continue the water bath
concentration back down to 1-4 mL. Refer to Table 2 for details of
exchange solvents and final volumes. The Snyder column may be
insulated if necessary to maintain the correct rate of distillation.

Note: Add an additional boiling chip with the addition of exchange
solvent.

..
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An alternative technique for solvent exchange is to replace the macro
Snyder column and KD flask with a micro Snyder column, concentrate to
approximately 1 mL, add 10 mL of hexane, and concentrate back down to 1
mL. The extract must be cool before the macro Snyder assembly is
removed.
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Note: It is very important not to concentrate to dryness as analytes will be
lost and an unsafe condition will be created.

11.7.1.4.Remove the KD apparatus from the water bath and allow to cool
for a minimum of 10 minutes. If the level of the extract is above
the level of the concentrator tube joint, continue to distill the
solvent as necessary. Again, allow the KD flask to cool for a
minimum of 10 minutes.

11.7.1.5.Ifthe final volume is 5 or 10 mL the extract may be made up to
volume in the graduated KD tube or transferred to a 12 mL vial
previously marked at the appropriate volume level. Document the
final volume. Otherwise proceed to section 11.7.2

11.7.2. Nitrogen Evaporation to Final Concentration

11.7.2.1.Transfer the entire extract to a calibrated evaporation tube. Rinse
the concentrator tube with 1-2 mL of the appropriate solvent and
transfer the solvent rinsate to the evaporation tube.

II.7.2.2.Place the tube in a warm water bath that is at least 5°C below the
boiling temperature of the solvent being evaporated and evaporate
the solvent using a gentle stream of nitrogen. The nitrogen flow
will form a slight depression on the surface of the solvent, but
should not create splattering of the extract.

Boiling points of commonly used solvents are:
Methylene chloride 40°C
Acetone 56°C
Hexane 69°C
Acetonitrile 82°C
Toluene 111°C

11.7.2.3.During the course of the evaporation rinse the sides of the
evaporation tube twice with approximately 1 mL of clean solvent.
The first rinse should be about half way through the process, with
the second rinse when the solvent volume gets close to 1 mL.
Concentrate the solvent accurately to the calibrated volume line
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Note: It is very important not to concentrate to dryness as analytes will
be lost and an unsafe condition will be created.

I1.7.2.4.An alternative technique is to follow the previous steps
concentrating the solvent to slightly below the required final
volume and then drawing the extract into a syringe. Rinse the
evaporation tube with a small amount of solvent and draw
additional solvent into the syringe to make up the accurate final
volume.

Note: The final concentration and volume measurement steps are critical.
Use care when concentrating and make certain that the final volume

measurement is accurate.

11.7.3. Turbovap Method

11.7.3.1.Tum on the Turbovap and adjust the water temperature to 5-IO°C
less than the boiling point of the solvent to be evaporated.

I1.7.3.2.Switch all endpoint sensors to the "NO" position.

I1.7.3.3.Adjust the water bath level

I1.7.3.4.Adjust the nitrogen gas pressure to approximately 12 psi.

II.7.3.5.Transfer the extract into the Turbovap tube and load into the
Turbovap. Do not fill the Turbovap tubes over approximately 3/4
full.

11.7.3.6.Reset the sensor and close the lid.

Note: If the extract splashes when the nitrogen flow starts, reduce the
nitrogen flow or transfer a portion of the extract back into the original
extract container.

•

I1.7.3.7.As the extract concentrates, transfer the remainder of the extract
into the appropriate Turbovap tube. After all of the extract has
been transferred, rinse the flask with a few mL of methylene
chloride and add to the Turbovap tube.

II.7.3.8.During the concentration rinse the Turbovap tube walls with a •
few mL of solvent 10r 2 times. .
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11.7.3.9.Concentrate the extract to slightly less than the required final
volume.
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11.7.3.1 O.If solvent exchange is required, concentrate to 1-4 mL and add
50 mL of the exchange solvent. Concentrate back down to the
appropriate volume. Refer to table 2 for details of exchange
solvents and final volumes.

11.7.3.11.Transfer the concentrated extract to volumetric glassware for
adjustment of final volume, using a small amount of solvent to
rinse the tube and complete the transfer.

Note: Water contamination from condensation during concentration is not
acceptable. If water is present, remove the Turbovap tube and filter the
extract through sodium sulfate. Transfer to a clean Turbovap tube and
continue the concentration.

Note 2: Dark, opaque or turbid samples may not concentrate. If this occurs,
set the concentrator sensor to dryness and supervise the entire concentration
procedure.

11.8. Cleanup Techniques

The following techniques may be used to remove interfering peaks, and lor to remove
materials that may cause column deterioration and! or loss of detector sensitivity.

Gel Permeation Chromatography (Section 11.8.1) is a generally applicable technique
which can be used to prepare extracts for Semivolatiles (8270), PAH (8100) and
pesticides (8080) analysis. It is capable of separating high molecular weight material
from the sample analytes, and so is particularly useful if tissue or vegetable matter is
part of the sample, and for many soil samples.

Florisil column cleanup (Section 11.8.2) is particularly useful for cleanup of
pesticides for analysis by method 808IA and should normally be applied to these
samples unless the matrix is clean. It separates compounds with a different polarity
from the target analytes.

Gel Permeation Chromatography and Florisil column cleanup may both be applied to
samples for analysis by method 808iA. In this case the GPC should be performed
first.

Sulfur cleanup (Section 11.8.3) is generally applied to samples for analysis by method
808iA, since the Electron Capture Detector responds strongly to sulfur. It is
performed after OPC and Florisil cleanup.

Sulfuric acid cleanup (Section 11.8.4) is applied to samples requiring analysis for
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8082 Polychlorinated Biphenyls (PCBs) only. Most organic matter is destroyed by
the sulfuric acid.

EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS
FROM WATERS AND SOILS, BASED ON SW-846 3500 SERIES,
3600 SERIES, 8151A AND 600 SERIES METHODS

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
Revision Date:9/4/98

Page 30 of86

I
WARNING: Sulfuric acid cleanup must not be performed on any matrix that may
have water present as a violent reaction between the acid and water may result in acid·
exploding out of the vessel.

Acid Base Partition Cleanup (Section 11.8.5) is useful for separating organic acids
and phenols from basic and neutral organics.

Silica gel cleanup (Section 11.8.6) may be used to separate polynuclear aromatic
hydrocarbons from interfering aliphatic hydrocarbons prior to analysis by OC/FID.

11.8.1. Gel Permeation Chromatography (OPC)

Note: OPC systems include the GPC Autoprep Model 1002A or 1002B
Analytical Biochemical Laboratories, Inc., Zymark Benchmate, or equivalent.

11.8.1.1.0PC Column Preparation

11.8.1.1.1.Weigh out 70 g ofBio Beads (SX-3) into a 400-rnL
beaker.

11.8.1.1.2.Add approximately 300 mL of methylene chloride and
stir gently.

11.8.1.1.3.Cover with aluminum foil and allow the beads to swell
for a minimum of two hours. Maintain enough solvent to
sufficiently cover the beads at all times.

11.8.1.1.4.Position and tighten the outlet bed support (top) plunger
assembly in the tube by inserting the plunger and turning it
clockwise until snug. Install the plunger near the column
end but no closer than 5 cm (measured from the gel packing
to the collar).

11.8.1.1.5.Turn the column upside down from its normal position
with the open ~nd up. Place the tubing from the top
plunger assembly into a waste beaker below the column.

I

11.8.1.1.6.Swirl the bead/solvent slurry to get a homogeneous
mixture and pour the mixture into the open end of the
column. Transfer as much as possible with one continuous I
pour trying to minimize bubble formation. Pour enough to
fill the column. Wait for the excess solvent to drain out
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before pouring in the rest. Add additional methylene
chloride to transfer the remaining beads and to rinse the
beaker and the sides of the column. If the top of the gel
begins to look dry, add more methylene chloride to rewet
the beads.
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11.8.1.1.7.Wipe any remaining beads and solvent from the inner
walls of the column with a laboratory tissue. Loosen the
seal slightly on the other plunger assembly (long plunger)
and insert it into the column. Make the seal just tight
enough so that any beads on the glass surface will be
pushed forward, but loose enough so that the plunger can
be pushed forward.

CA UT/ON: Do not tighten the seal if beads are between the seal and
the glass surface because this can damage the seal and cause leakage.

11.8.1.1.8.Push the plunger until it meets the gel, then compress
the column bed about 4 cm.

11.8.1.1.9.Connect the column inlet to the solvent reservoir and
place the column outlet tube in a waste container. Pump
methylene chloride through the column at a rate of 5
mL/min. for one hour.

11.8.1.1.1O.After washing the column for at least one hour, connect
the column outlet tube to the inlet side of the UV detector.
Connect the system outlet to the outlet side of the UV
detector. Placing a restrictor (made from a piece of
capillary tubing of 1I16"OD x 10/1 OOO"ID x 2") in the
outlet tube from the UV detector will prevent bubble
formation which causes a noisy UV baseline. The restrictor
will not effect the flow rate. After pumping methylene
chloride through the column for an additional 1-2 hours,
adjust the inlet bed support plunger until approximately 6
10 psi back-pressure is achieved. Push the plunger in to
increase pressure or slowly pull outward to reduce pressure.

11.8.1.1.11.When the OPC column is not to be used for several
days, connect the column inlet and outlet lines to prevent
column drying and/or channeling. If channeling occurs, the
gel must be removed from the column, re-swelled, and re
poured as described above. If drying occurs, pump
methylene chloride through the column until the observed
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column pressure is constant and the column appears wet.
Always recalibrate after column drying has occurred to
verify that retention volumes have not changed.
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11.8.1.2.Initial Calibration of the OPC Column

11.8.1.2.1.Before use, the OPC must be calibrated based on
monitoring the elution of standards with a UV detector
connected to the OPC column.

11.8.1.2.2.Pump solvent through the OPC column for 2 hours.
Verify that the flow rate is 4.5-5.5 mL/min. Corrective
action must be taken if the flow rate is outside this range.
Record the column pressure (should be 6-10 psi) and room
temperature (22°C is ideal).

Note: Changes in pressure, solvent flow rate, and temperature
conditions can affect analyte retention times and must be monitored.
If the flow rate and/or column pressure do not fall within the above
ranges, a new column should be prepared.

11.8.1.2.3.Inject the calibration solution and retain a UV trace that •
meets the following requirements (See resolution
calculation in section 11.8.1.7):

• Peaks must be observed and should be symmetrical for all
compounds in the calibration solution.

• Com oil and phthalate peaks must exhibit >85% resolution.
• Phthalate and methoxychlor peaks must exhibit >85% resolution.
• Methoxychlor and perylene peaks must exhibit >85% resolution.
• Perylene and sulfur peaks must not be saturated and must exhibit

>90% baseline resolution.

11.8.1.2.4.A UV trace that does not meet the criteria in paragraph
11.8.1.2.3 indicates the need for system maintenance and/or
the need for a new column.

\

11.8.1.2.5.Determine appropriate collect and dump cycles.
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11.8.1.2.6.The calibrated OPC program for pesticideslPCB should
dump >85% of the phthalate and should collect >95% of
the methoxychlor and perylene. Use a wash time of 10
minutes.
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11.8.1.2.7.For semivolatile extracts, initiate a column eluate
collection just before the elution ofbis (2-ethylhexyl)
phthalate and after the elution of the corn oil. Stop eluate
collection shortly after the elution ofperylene. Stop
collection before sulfur elutes. Use a wash time of 10
minutes after the elution of sulfur.
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11.8.1.2.8.Reinject the calibration solution after appropriate dump
and collect cycles have been set.

11.8.1.2.9.Measure and record the volume of collected OPC eluate
in a graduated cylinder.

11.8.1.2.10.The retention times for both bis(2-ethylhexyl) phthalate
and perylene must not vary more than +/- 5% between
calibrations.

11.8.1.3.0PC calibration check

Check the calibration of the OPC immediately after the initial calibration
and at least every 7 days thereafter, while the column is in use.

11.8.1.3 .1.Inject the calibration solution, and obtain a UV trace. If
the retention times ofbis(2-ethylhexyl)phthalate or
perylene have changed by more than + 5% use this run as
the start of a new initial calibration. Otherwise, proceed
with the recovery check. Excessive retention time shifts
may be caused by poor laboratory temperature control or
system leaks, an unstabilized column, or high laboratory
temperature causing outgassing of methylene cWoride.
Pump methylene chloride through the system and check the
retention times each day until stabilized.

11.8.1.4.0PC Recovery Check for Pesticides/ PCBs

11.8.1.4.1.The recovery from the OPC must be verified
immediately after the initial calibration and at least every 7
days, when the instrument is in use. Two recovery check
solutions are used. The first mixture is prepared by diluting
1.0 mL of the pesticide matrix spiking solution (Table 6) to
10 mL in methylene chloride. The second mixture is
prepared by diluting 1 mL of the PCB only matrix spiking
solution (Table 6) to 10 mL with methylene chloride.
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11.8.1.4.2.Load the pesticide matrix spike mixture, the PCB
mixture, and a methylene chloride blank onto the GPC
using the GC dump and collect values.
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Note: If the analysis is for PCBs only, then the pesticide recovery
check is not necessary.

11.8.1.4.3.After collecting the GPC calibration check fraction,
concentrate, solvent exchanging to hexane. Adjust the final
volume to 5.0 mL, and analyze by GC/EC. Refer to
concentration, section 11.7.

11.8.1.4.4.The methylene chloride blank may not exceed more than
one half the reporting limit of any analyte. And if the
recovery of each of the single component analytes is 80
110% and if the Aroelor pattern is the same as previously
run standards, then the analyst may use the column. If the
above criteria are not met, there may be a need for system
maintenance.

11.8.1.5.GPC Recovery Check for Semivolatiles

11.8.1.5.1.The recovery from the GPC must be verified
immediately after the initial calibration and at least every 7
days, when the instrument is in use. Dilute 1.0 mL of the
semivolatiles matrix spiking solution (Table 6) to 10 mL in
methylene chloride.

11 :8.1.5.2.Load the matrix spike mixture and a methylene cWoride
blank onto the GPC using the semivolatiles dump and
collect values.

11.8.1.5.3.After collecting the GPC recovery check fraction,
concentrate to 0.5 mL, and analyze by GCIMS. Refer to
the concentration section 11.7.

11.8.1.5.4.Recovery ~f the matrix spike analytes should be at least
60%. The blank should not contain any analytes at or above
the reporting limit. If these conditions are met the column
may be used for sample analysis. Otherwise correct the
contamination problem, or extend the collect time to
improve recovery of target analytes.

.
11.8 .l.6.Sample Extract Cleanup
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11.8.1.6.1.Reduce the sample extract volume to 1-2 mL, then
adjust to 10 mL with methylene chloride prior to cleanup.
This reduces the amount of acetone in the extract. Refer to
section 11.7.

11.8.1.6.2.Start the pump and let the flow stabilize for 2 hours.
The solvent flow rate should be 4.5-5.5 mL/min. The ideal
laboratory temperature to prevent outgassing of the
methylene chloride is 22°C. The normal backpressure is 6
10 psi.

11.8.1.6.3.In order to prevent overloading of the GPC column,
highly viscous sample extracts must be diluted prior to
cleanup. Any sample extract with a viscosity greater than
that of a 1: 1 glycerol:water solution (by visual comparison)
must be diluted and loaded into several loops.

11.8.1.6.4.Samples being loaded onto the GPC should be filtered
with a 5 micron (or less) filter disk. Attach a filter to a 10
mL Luerlok syringe and filter the 10 mL sample extract
into the sample tube.

Note: The Zymark Benchmate automatically filters the sample
extracts, but manual prefiltration of very dirty extracts may be
necessary.

11.8.1.6.5.Load the filtered (or unfiltered if using the Benchmate)
samples into the proper sample tubes and place on the GPC.

Note: For the GPC Autoprep Modell002A, wash the loading port
with methylene chloride after loading each sample loop in order to
minimize cross contamination. This step is automated on the GPC
Autoprep 1002B and on the Benchmate.

11.8.1.6.6.Set the collect, dump, and wash times determined by the
calibration procedure.

11.8.1.6.7.Switch to the run mode and start the automated
sequence. Process each sample using the collect and dump
cycle times established by the calibration procedure.

11.8.1.6.8.Collect each sample in a suitable glass container.
Monitor sample volumes collected.
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I1.8.1.6.9.Anysamples that were loaded into 2 or more positions

must be recombined.

II.8.1.6.IO.Concentrate semivolatile sample extracts to 0.5 mL in
methylene chloride. Refer to the concentration section
11.7.

II.8.I.6.Il.Solvent exchange pesticide/PCB sample extracts into
hexane and concentrate to 5.0 mL. Refer to the
concentration section 11.7.

11.8.1.7.Calculations

11.8.1.7.1.Resolution

To calculate the resolution between two peaks on a chromatograph,
divide the depth of the valley between the peaks by the peak height of
the smaller peak being resolved and multiply by 100.

Resolution Calculation

Height

Time

% Resolution = A x 100
\ B

Where:- A =depth of valley to height of smaller peak

B =peak height of smaller peak

._-'.

t.

I1.8.1.7.2.Dump Time

Mark on the chroInB:tograph the point where collection is to begin. JA
Measure the distance fn:)m the injection point. Divide the distance by --,.,
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the chart speed. Alternatively the collect and dump times may be
measured by means of an integrator or data system.•
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D
. (.) Distance (cm) from injection to collection start

ump tlme mm =
Chart speed (cm / min)

11.8.1.7.3.Collection Time

Collection time (min)
= Distance (cm) between collection start and stop

Chart speed (cm / min)

•

•

11.8.2. Florisil Cartridge Cleanup

Florisil cleanup is generally used/or organochlorine pesticides, although it
may be applied to other analytes. Sections 11.8.2.1 through 11.8.2.8 outline
the procedure/or organochlorine pesticides, while section 11.8.2.9 outlines
modifications required/or other analytes.

Note 1: Systems for eluting multiple cleanup cartridges include the Supelco,
Inc. Solid Phase Extraction (SPE) assembly, Zymark Benchmate, or equivalent.

Note 2: Follow the lab specific procedure when using the Zymark benchmate.

11.8.2.I.Before Florisil cleanup sample volume must be reduced to 10 mL
(5 mL if GPC cleanup was used) and the solvent must be hexane.
Refer to Section 11.7 for details of concentration.

11.8.2.2.Attach a vacuum manifold to a vacuum pump or water aspirator
with a trap installed between the manifold and the vacuum. Adjust
the vacuum in the manifold to 5-10 psi.

11.8.2.3.Place one Florisil cartridge into the vacuum manifold for each
sample extract. Prior to cleanup of samples, pre-elute each
cartridge with 5 mL of hexane/acetone (9: I). Adjust the vacuum
applied to each cartridge so that the flow through each cartridge is
approximately 2 mLlmin. Do not allow the cartridges to go dry.

11.8.2.4.Just before the cartridges go dry, release the vacuum to the
manifold and remove the manifold top.
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11.8.2.5.Place a rack of clean labeled 12 mL concentrator tubes into the
manifold and replace the manifold top. Make sure that the solvent
line from each cartridge is placed inside the appropriate tube.

11.8.2.6.After the clean tubes are in place, vacuum to the manifold is
restored and 2.0 mL of the extract is added to the appropriate
Florisil cartridge.

11.8.2.7.The pesticides/aroclors in the extract concentrates are then eluted
through the column with 8 mL of hexane/acetone (90:10) and are
collected into the 10 mL culture tube or concentrator tube held in
the rack inside the vacuum manifold.

11.8.2.8.Transfer the extract to a graduated concentrator tube and
concentrate the extract to 2 mL. Refer to the concentration section.
(11.7)

Note 1: A cartridge perfonnance standard must be run with each lot of
Florisil cartridges.

Note 2: Florisil cartridge perfonnance check--every lot number ofFlorisil I
must be tested before use. Add 0.5 ug/mL of2,4,5-trichlorophenol solution
and 0.5 mL of"GC Organochlorine Standard Mix A" (midpoint
concentration) to 4 mL hexane. Reduce volume to 0.5 mL. Add the
concentrate to a pre-washed Florisil cartridge and elute with 9 mL
hexane/acetone [(90: 10)(v/v)]. Rinse cartridge with 1.0 mL hexane two
additional times. Concentrate eluate. to 1.0 mL final volume and transfer to
vial. Analyze the solution by GCIEC. The test sample must show 80 to
120% recovery of all pesticide analytes with <5% trichlorophenol recovery,
and no peaks interfering with target compounds can be detected. This
standard has a lifetime of six months. Alternatively, this standard may be
purchased as a stock solution. Rotate expired standards out ofthe
laboratory for Hazardous Waste disposal.

11.8.2.9.Modifications for other analyte classes

11.8.2.9.1.PCBs

Pre-elute the cartridge with 4 mL hexane. Add 2 mL of the sample
extract and elute with 3 mL hexane. The eluant will contain the PCBs
together with any heptachlor, aldrin, 4,4 'DDE and part of any
4,4 'DDT. Any BHC isomers, heptachlor epoxide, chlordane,
endosulfan I and II, endrin aldehyde and endrin sulfate and I
methoxychlor will be· ret<3:ined on the column and can be eluted in a
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separate fraction with 8 mL 90: 10 hexane:acetone if required.•
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11.8.3. Sulfur Removal

11.8.3. 1.Sulfur can be removed by one of three methods: mercury, copper,
or tetrabutylammonium sulfite (TBA) according to laboratory
preference. If the sulfur concentration is such that crystallization
occurs in the concentrated extract, centrifuge the extract to settle
the crystals, and carefully draw off the sample extract with a
disposable pipet, leaving the excess sulfur in the centrifuge tube.
Transfer the extract to a clean concentrator tube before proceeding
with further sulfur cleanup.

ll.8.3.2.Sulfur Removal with Elemental Mercury

Note: Use Mercury sparingly in order to minimize exposure and disposal
costs.

11.8.3.2.1.Transfer 2 mL of sample extract into a clean
concentrator tube or Teflon sealed vial.

l1.8.3.2.2.Add one to three drops of mercury to the extract vial and
seal.

l1.8.3.2.3.Shake well for 15-30 seconds. Ifprolonged shaking is
required, use a mechanical shaker.

11.8.3.2.4.Remove the extract from the mercury using a disposable
pipette and transfer to a clean vial.

11.8.3.2.5.Ifblack precipitate forms, sulfur was present. Shake
again, then centrifuge. After centrifugation, transfer the
supernate to a clean test tube and repeat. Do this until
relatively little precipitate remains, or the screens indicate
that cleanup is complete.

11.8.3.2.6.Rotate the mercury waste out ofthe laboratory to the
Hazardous Waste storage areafor labpack disposal.

11.8.3.3.Sulfur Removal with Copper

11.8.3.3.l.Transfer 1.0 rnL of sample extract into a centrifuge or
concentrator tube.
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11.8.3.3.2.Add approximately 2 g of cleaned copper powder (see
7.2 for copper cleaning procedure) to the sample extract
tube.

(
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11.8.3.3.3.Mix for one minute on a mechanical shaker.

11.8.3.3.4.Ifthe copper changes color, sulfur was present. Repeat
the sulfur removal procedure until the copper remains
shiny.

11.8.3.3.5.Transfer the supernate to a clean vial.

11.8.3.4.Sulfur Removal with Tetrabutylammonium (TBA) Sulfite
Reagent

11.8.3.4.1.Transfer 1.0 mL of sample extract into a culture tube.

11.8.3.4.2.Add 1.0 mL TBA sulfite reagent and 2 mL 2-propanol
to the sample extract. Cap and shake for 1 minute. If clear
crystals (precipitated sodium sulfite) fonn, sufficient
sodium sulfite is present.

11.8.3.4.3.Ifa precipitate does not fonn,.add sodium sulfite in
approximately 0.1 g portions until a solid residue remains
after repeated shaking.

11.8.3.4.4.Add 5 mL organic free reagent water and shake for 1
minute. Allow sample to stand for 5-10 minutes.
(Centrifuge if necessary to separate the layers). Transfer
the sample extract (top layer) to.a vial. The final volume is
defined as 1.0 mL in section 11.8.3.4.1.

11.8.4. Sulfuric Acid Cleanup

11.8.4.1.Add approximately 2-5 mL of concentrated sulfuric acid to 2 mL
of sample extract in a,Teflon capped vial.

\

Caution: There must be no water present in the extract or the reaction may
shatter the sample container.

11.8.4.2.Shake or vortex for about thirty seconds and allow to settle.
(Centrifuge if necessary)
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11.8.4.3.Remove the sample extract (top layer) from the acid using a
Pasteur pipet and transfer to a clean vial. CAUTION: It is not
necessary to remove all the extract since the final volume is
already detennined. Transfer of small amounts of sulfuric acid
along with the extract will result in extremely rapid degradation of
the chromatographic column.

•
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11.8.4.4.Ifthe sulfuric acid layer becomes highly colored after shaking
with the sample extract, transfer the hexane extract to a clean vial
and repeat the cleanup procedure until color is no longer being
removed by the acid, or a maximum of 5 acid cleanups.

11.8.4.5.Dispose ofthe sulfuric acid waste to the waste sulfuric acid drum
for recycling.

11.8.5. AcidlBase Partition Cleanup

11.8.5.l.Place 10 mL of the solvent extract from a prior extraction
procedure into a 125 mL separatory funnel.

11.8.5.2.Add 20 mL of methylene cWoride to the separatory funnel.

11.8.5.3.Slowly add 20 mL ofDI water which has been previously
adjusted to a pH of 12 to 13 with 10 N sodium hydroxide.

11.8.5.4.Seal and shake the separatory funnel for at least two minutes with
periodic venting to release excess pressure.

CAUTION: Methylene cWoride creates excessive pressure very rapidly.
Initial venting should be done immediately after the separatory funnel has
been sealed.

11.8.5.5.Allow the organic layer to separate from the aqueous phase for a
minimum of ten minutes.

11.8.5.6.If an emulsion interface between layers is more than one-third the
size of the solvent layer, the analyst must employ mechanical
techniques to complete the phase separation. The optimum
technique depends upon the sample, and may include stirring,
filtration of the emulsion through glass wool, centrifugation, or
other physical methods.

11.8.5.7.Separate the aqueous phase and transfer it to a 125 mL
Erlenmeyer flask. Repeat the extraction two more times using
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fresh 20 mL aliquots of dilute sodium hydroxide (pH 12-13).
Combine the aqueous extracts.
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11.8.5.8.Water-soluble organic acids and phenols will be primarily in the

aqueous phase. Base/neutral analytes will be in the methylene
chloride. If the analytes of interest are only in the aqueous phase
discard the methylene chloride and proceed to Section 11.8.5.9. If
the analytes of interest are only in the methylene chloride, discard
the aqueous phase and proceed to Section 11.8.5.11.

11.8.5.9.Extemally cool the flask with ice while adjusting the aqueous
phase to a pH of 1-2 with sulfuric acid (1: 1). Transfer the cool
aqueous phase to a clean 125 mL separatory funnel.

11.8.5.10.Add 20 mL of methylene chloride to the separatory funnel and
shake for at least two minutes. Allow the methylene chloride to
separate from the aqueous phase and collect the methylene chloride
in an Erlenmeyer flask. Repeat the extraction two more times
using fresh methylene chloride and extracting at pH 1~2. Combine
the three extracts.

11.8.5.11.Dry the extract by passing through a funnel containing 10-20 g •
anhydrous sodium sulfate. Rinse the funnel with an. additional 20- .
30 mL of clean methylene chloride

11.8.5.12.Cover with aluminum foil if the extract is not concentrated
immediately. Refer to section 11.7 for concentration.

11.8.5.13.Dispose of solvent and water remaining in the separatory funnel
into the LLE waste drum. Waste methylene chloride goes to the
DCM drum for recycling.

11.8.6. Silica Gel Cleanup

11.8.6.1.Cleanup of Extracts Prior to Determination of Polynuclear
Aromatic Hydrocarbo~s by GCIFID.

11.8.6.1.1.Exchange the extract solvent to cyclohexane and reduce
the volume to 2 mL prior to cleanup.
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gel in about 15 mL of methylene chloride. Place this into a
10 rom ID chromatographic column. Tap the column to •



settle the silica gel. Add 1-2 cm of anhydrous sodium
sulfate to the top of the silica gel.•
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11.8.6.1.3.Pre-elute the colUmn with 40 mL of pentane. Elution
rate should be approximately 2 mLimin. Discard the eluate
and just prior to exposure of the sodium sulfate to air,
transfer the 2 mL cyclohexane sample extract onto the
column using an additional 2 mL of cyclohexane to
complete the transfer. Just prior to exposure of the sodium
sulfate layer to the air, add 25 mL of pentane and continue
the elution of the column. Discard this pentane eluate to
the flammable solvent waste drum.

11.8.6.1.4.Elute the column with 25 mL of methylene
cWoride/pentane (2:3 v/v). Since the polynuclear aromatic
hydrocarbons elute in this fraction, collect the eluate and
concentrate to the required volume.

11.8.6.2.Cleanup of Extracts Prior to Determination ofTPH Diesels by
GC/FID.

11.8.6.2.1.Concentrate the extract to 5mLs (4mLs for soils) and
split the extract in half, saving 2.5mLs (2.0mLs for soils) as
an archived extract.

11.8.6.2.2.Prepare a slurry of approximately 10 g of activated silica
gel in about 15 mL of methylene cWoride. Place this into a
10 rom ID chromatographic column. Tap the column to
settle the silica gel. Add 1-2 cm of anhydrous sodium
sulfate to the top of the silica gel.

11.8.6.2.3.Pre-elute the column with 40 mL of methylene chloride.
Elution rate should be approximately 2 mLimin. Discard

the eluate as waste methylene chloride for recycling and
just prior to exposure of the sodium sulfate to air, transfer
the sample extract onto the column using an additional
2mL of methylene cWoride to complete the transfer.

11.8.6.2.4.Elute the column with 60 mL of methylene chloride.
Collect the eluate and concentrate to 2.5mLs (2.0mLs for
soils).
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11.8.6.3.Cleanup of Extracts Using a Silica Gel Cartridge Prior to
Determination ofTPH Diesels by GCIFID.
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11.8.6.3.l.Transfer extracts to a 16 mL test tubes after KD
concentration. Concentrate the extract to 2.0 mLs under
nitrogen.

11.8.6.3 .2.Set up the silica gel clean up manifold and attach silica
gel cartridges.

11.8.6.3.3.Pre-elute the cartridge with 2 mL of methylene chloride.
Elution rate should be approximately 2 mLimin, discard
the eluate. Do not allow the cartridge to run dry. Place
clean 16 mL test tubes into position in the manifold.
Transfer the 2 mL extract onto the column using an
additional 2 mL of methylene chloride to complete the
transfer. Rinse the cartridge with an additional 2 mL of
methylene chloride.

11.8.6.3.4.Collect the elutes and adjust to 3 mL under nitrogen.
Samples are now ready for analysis.

DATA ANALYSIS AND CALCULATIONS

Not applicable
•

13. METHOD PERFORMANCE

13.1. Method detection limit

Each laboratory must generate a valid method detection limit for each analyte of
interest. The procedure for the determination of the method detection limit is given in
Quanterra QA Policy #: QA-005

13.2. Initial demonstration

Each laboratory must make an initial demonstration of capability for each individual
method. This requires analysis of four QC Check samples. The QC check sample is a
well-characterized laboratory generated ~ample used to monitor method performance,
which should contain all the analytes of interest. The spiking level should be
equivalent to a mid-level calibration. (For certain tests more than one set of QC check
samples may be necessary in order to demonstrate capability for the full analyte list.)

13.2.1. Four aliquots of the QC check sample are analyzed using the same
procedures used to analyze samples, including sample preparation.

..
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13.2.2. Calculations and acceptance criteria for the QC check samples are given in
the detenninative SOPs. (CORP-GC-OOOI, CORP-MS-OOOI, 0002)•
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13.3. Training Qualification

The group/team leader has the responsibility to ensure that this procedure is
perfonned by an analyst who has been properly trained in its use and has the required
expenence.

14. POLLUTION PREVENTION

Within the constraints of following the methodology in this SOP, use of organic solvents
should be minimized.

14.1. Do not allow waste solvent to vent into the hoods. All solvent waste is stored in
capped containers unless they are beingfilled

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated, and disposed according to
the waste streams detailed in the facility hazardous waste management
procedures, Attachment B ofthe Chemical Hygiene Plan, Section WS002, Table 1,
current edition.

15.2. Samples and other solutions containing high concentrations oftoxic materials
must be disposed ofaccording to the facility hazardous waste management
procedures, Attachment B ofthe Chemical Hygiene Plan, Section WS003,
Disposal ofSamples After Analysis, current edition.

15.3. Flammable solvent waste must be disposed of to the Flammable Liquid waste
drum.

15.4. Sulfuric acid waste must be collected in the Waste Sulfuric Acid drum.

15.5. Solid materials (soil, gloves, soiled paper products) are placed in the laboratory
trash container. Do not put liquids in the solid waste container.

15.6. Methylene chloride saturated water and remaining sample after the extraction is
disposed into LLE waste drum.

15.7. Waste mercury must be disposed ofto the mercury labpack waste stream.

15.8. Expired standards must be rotated out ofthe laboratory for disposal to the Vial
Waste stream.
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16. REFERENCES

Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods, SW846, 3rd
Edition, Final Update III (December 1996). Sections 3500B, 351 OC, 3520C, 3540C,
3550B, 3600C, 361 OB, 3620B, 3640A, 3650B, 3660B, AND 3665A.
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17.1. Modifications from Reference method

17.1.1. Some surrogate spiking concentrations are modified from those
recommended in SW-846, in order to make the concentrations more
consistent with the calibration levels in the determinative methods.

17.1.2. Aqueous sample volumes may be determined by weight.

17.1.3. Spiking levels for method 608 have been reduced by a factor often to
bring the levels within the normal calibration range of the instrument.

17.1.4. 109 of soil is used for pH determination, rather than the 50 g suggested in
the reference method. The volume of water is also adjusted to maintain the I
sample / water ratio specified in the method.

17.2. Modifications from previous revision

17.2.1. Some details of separatory funnel extraction and continuous liquid-liquid
extraction have been changed.

17.2.2. Recovery limits for GPC cleanup have been changed.

17.2.3. Solvent for organochlorine pesticide extractions has been changed to
hexane / acetone.

17.2.4. A number of clarifications have been made

17.2.5. The appendix describing extraction of herbicides by method 8150 has been
removed. '

17.3. Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if
applicable) which are required to implement this SOP or which are used in
conjunction with this SOP. If no facility specific SOPs or amendments are to be
attached, a statement must be attached specifying that there are none.

17.4. Tables .'
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Table 1

Liquid /Liquid Extraction Conditions

Determinative Method Initial Ext. pH Secondary Ext. pH

BNA: 8270C 1-2 11-12

625 11-12 1-2

PestJPCB: 8081A, 8082, 608 5-9 None

OPP: 8140 6-8 None

OPP: 8141 as received None

Hydrocarbons: 8015 as received None

PAH: 8310,8100&610 as received None

I If the laboratory has validated acid only 8270 extraction for the target compound list
required then the base extraction step may be omitted. The required validation consists
of a 4 replicate initial demonstration of capability and a method detection limit study.
(See section 13). Client acceptance should be documented before using this option.

Table 2

Exchange Solvents and Final Volumes

Final Volumes and Exchange Solvents if no cleanup is used

Type Exchange Solvent for Analysis Final Volume for Analysis

Semivo1atiles N/A 1.0
(8270C)

Pesticides Hexane 10.0
(8081A,8082)

PAHby HPLC Methanol 1.0 mL for aqueous; 2.0 mL for soil
(8310)

qssaccaO I\sacqa\sop\oprep\opOO I5_3.doc



PAH by OC N/A 1.0
(8100)

TPH (8015 N/A 3.0
Modified)

OPP (8140, Toluene, hexane or isooctane 10.0
8141)
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Final Volumes and exchange solvents ifGPC cleanup is used

Type Exchange Solvent for Final Volume for OPC Final Volume and
OPC solvent for Analysis

Semivolatiles CH2Cl2 10mL I 0.5 mL CH2Cl2

(8270C)

Pesticides CH2Cl2 10mL i 5 mL, hexane
(8081A, 8082)

OPP (8140, CH2Cl2 10mL 5mL
8141)

1 Final volume for OPC may be 4 mL if a 2 mL sample loop is used

Final volumes and exchange solvents if Florisil cleanup is used

Type Exchange Solvent Final Volume for Florisil Final Volume and solvent
for Florisil for Analysis

Pesticides Hexane 10 mL (2 mL aliquot used) 4 mL, hexane
(8081A,8082) ,

160lumes and exchange solvents if both GPC and Florisil cleanup are used

Type Exchange Final Exchange Final Volume Final volume for
Solvent fOf Volume for Solvent for for Florisil analysis

-
OPC OPC Florisil
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Pesticides Methylene 10 mL Hexane 2.5 mL (2 mL 2 mL, hexane
(8081A,8082) Chloride aliquot used)•
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Note: Different final volumes may be necessary to meet special client reporting limit
requirements.

Note: If silica gel cleanup is performed, exchange solvent to cyclohexane prior to cleanup.

Aliquot Volumes

Type Following KD Concentration Prior to Florisil

Pesticides 10 mL; aliquot 5 mL 2.5 mL; aliquot 2 mL
(8081A,8082)

OPP (8140, 10 mL; aliquot 5 mL NA
8141)

PAHby HPLC 3 mL; aliquot 1 mL NA
(Soils only,

8310)

Table 3

Surrogate Spiking Solutions

Analyte Group Surrogate Spike Volume (mL)

Solution ID Water Soil

BNA (8270C) 1001150 ppm BNA 0.5 0.5

Pest (8081A) 0.2 ppm DCBITCX 3/90 P-Surro 1.0 2.0

Pest/PCB (8081A, 8082) 0.2 ppm DCBITCX 3/90 P-Surro 1.0 2.0

PCB (8082) 0.2 ppm DCBITCX 3/90 P-Surro 1.0 2.0

OPP (8140, 8141) 10 ppm Ethion 0.25 0.5

OPP (Appendix IX, 8141) 10 ppm Ethion 0.25 0.5

TPH Diesel (8015 Mod.) 400 ppm OTP 0.10 0.10

PAH by HPLC (8310) 500 ppm I-Methylnaphthalene 0.05 0.20

BNA (AFCEE) (8270C) 100/200 ppm BNA 1.0 1.0
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Table 4

Matrix Spike and LCS Solutions

Analyte Group Matrix Spike Volume (mL)

Solution ID Water Soils

BNA (8270C) 100/150 ppm BNA 0.5 0.5

BNA TCLP (1311/8270C) BNA TCLP Spike 1.0 1.0

BNA NPDES (625) BNA NPDES Spike 1.0 1.0

Pest (8081A, 8082) 0.5/1.0 ppm Pest 3/90 P-matrix 1.0 1.0

Pest TCLP (1311/8081A) Pest 3/90 P-matrix 1.0 1.0

Pest NPDES (608) Pest NPDES Spike 1.0 1.0

PestIPCB (8081AJ8082) 1.0 ppm pest spike 3/90 P-matrix 1.0 1.0

PCB (8082) 10 ppm PCB Spike Aroelor 1660 1.0 1.0

BNA (AFCEE) (8270C) 100/200 GAFB BNA Spike 1.0 1.0

Pest (AFCEE) (8081A) 004/1.0 ppm INDA/B Spike 0.5 2.0

OPP (8140,8141) 10 ppm 8140 Spike 0.25 0.5

OPP (Appendix IX, 8141) 5 ppm 8140 AP9 Spike 0.5 1.0

PAH by HPLC (8310) 2.0/100 ppm 8310 Spike 0.10 0040

TPH Diesel (8015 Mod.) 3000 ppm Diesel Spike 0.10 0.10

/
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Table 5

Surrogate Spike Components

Cone.

Type Compounds Solvent (llg/mL).
\

BNA (8270C) 2-Fluorobiphenyl Methanol 100

Nitrobenzene-d5 100

p-Terphenyl-d14 100

2-Fluorophenol 150

Phenol-d6 - 150

qssaccaO 1\sacqa\sop\oprep\opOO 1s_3.doc

•



Table 5

Surrogate Spike Components

Cone.

Type Compounds Solvent (~g/mL)

2,4,6-Tribromophenol 150

1,2-Dichlorobenzene-d4 100

2-Chlorophenol-d4 150

Pest/PCB DecachlorobiphenyI Acetone 0.2
(8081A/8082)

Tetraehloro-m-xylene 0.2

OPP (8141) Ethion Acetone 10

OPP (Appendix IX, Ethion Acetone 10
8141)

TPH Diesel (8015 OTP Acetone 400
Mod.)

PAHbyHPLC 1-Methylnaphthalene Methanol 500
(8310)

•

•
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

TCL Aeenaphthene Methanol 100
BNA
(8270C)

4-Chloro-3-Methylphenol 150

2-Chlorophenol 150

1,4-Dichlorobenzene 100

2,4-Dinitrotoluene 100

4-Nitrophenol 150
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

N-Nitroso-Di-n-Propylamine 100

Pentachlorophenol 150

Phenol 150

Pyrene 100

1,2,4-Trichlorobenzene 100

BNA l,4-Dichlorobenzene Methanol 100

TCLP 2,4-Dinitrotoluene 100
(8270C)

Hexachlorobenzene 100

Hexachlorobutadiene 100

Hexachloroethane 100

2-Methylphenol 100

3-Methylphenol 100

4-Methylphenol 100

Nitrobenzene 100

Pentachlorophenol 100

Pyridine 100

2,4,5-Trichlorophenol 100

2,4,6-Trichlorophenol 100

BNA Methanol
\

NPDES
(625)

Acenaphthene
100

Acenaphthylene
100

.
100

Anthracene
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (llg/mL)

Benzo(a)anthraeene
100

Benzo(b)f1uoranthene
100

Benzo(k)f1uoranthene
100

Benzo(a)pyrene
100

Benzo(ghi)perylene
100

Benzyl butyl phthalate
100

Bis(2-ehloroethyl)ether
100

Bis(2-ehloroethoxy)methane
100

Bis(2-ethylhexy1)phthalate
100

Bis(2-ehloroisopropy1)ether
100

4-Bromophenyl phenyl ether
100

2-Chloronaphthalene
100

4-Chlorophenyl phenyl ether
100

Chrysene
100

Dibenzo(a,h)anthraeene
100

Di-n-butylphthalate
100

1,3-Diehlorobenzene
100

1,2-Dichlorobenzene
100

1,4-Diehlorobenzene
100

3,3'-Diehlorobenzidine
100

Diethyl phthalate
100

•

•

•
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

Dimethyl phthalate
100

2,4-Dinitrotoluene
100

2,6-Dinitrotoluene
100

Di-n-octylphthalate
100

Fluoranthene
100

Fluorene
100

Hexachlorobenzene
100

Hexachlorobutadiene
100

Hexachloroethane
100

Indeno(1,2,3-cd)pyrene
100

Isophorone
100

Naphthalene
100

Nitrobenzene
100

N-Nitrosodi-n-propylamine
100

Phenanthrene
100

Pyrene
100

\ 100
1,2,4-Trichlorobenzene

4-Chloro-3-methylphenol
100

2-Chlorophenol
100

2,4-Dichlorophenol
100

.
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (Jlg/mL)

2,4-Dimethylphenol
100

2,4-Dinitrophenol
100

2-Methyl-4,6-dinitrophenol
100

2-Nitrophenol
100

4-Nitrophenol
100

Pentachlorophenol
100

Phenol
100

2,4,6-Trichlorophenol
100

BNA Methanol
(AFCEE,
8270C)

N-Nitrosodimethylarnine 100

Phenol 200

Bis (2-chloroethyl) Ether 100

2-Chlorophenol 200

1,3-Dichlorobenzene 100

l,4-Dichlorobenzene 100

Benzyl alcohol 100

1,2-Dichlorobenzene 100

2-Methylphenol 200

2,2-0xybis(1-chloropropane) 100

4-Methylphenol 200

N-Nitroso-di-n-propylamine 100

Hexachloroethane 100

Nitrobenzene 100

•

•

•
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (J.lg/mL)

Isophorone 100

2-Nitrophenol 200

2,4-Dimethylphenol 200

Bis (2-chloroethoxy)methane 100

2,4-Dichlorophenol 200

Benzoic Acid 200

1,2,4-Trichlorobenzene 100

Naphthalene 100

4-Chloroanaline 100

Hexachlorobutadiene 100

4-Chloro-3;.Methylphenol 200

2-Methylnaphthalene 100

Hexachlorocyclopentadiene 100

2,4,6-Trichlorophenol 200

2;4,5-Trichlorophenol 200

2-Chloronaphthalene 100

2-Nitroanaline 100

Dimethylphthalate 100

Acenaphthylene 100

2,6-Dinitrotoluene 100

3-Nitroanaline , 100
\

Acenaphthene 100

2,4-Dinitrophenol 200

Dibenzofuran 100

4-Nitrophenol 200

2,4-Dinitrotoluene - 100
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

Diethylphthalate 100

Fluorene 100

4-Chlorophenyl-phenyl ether 100

4-Nitroanaline 100

4,6-Dinitro-2-methylphenol 200

N-Nitrosodiphenylamine 100

Azobenzene 100

4-Bromophenyl-phenyl ether 100

Hexachlorobenzene 100

Pentachlorophenol 200

Phenanthrene 100

Anthracene 100

Carbazole 100

Di-n-Butylphthalate 100

Fluoranthene 100

Benzidine 100

Pyrene 100

ButyIbenzyIphthalatate 100

Benzo (a) anthracene 100

3,3-Dichlorobenzidene 100

Chrysene 100

Bis(2-ethylhexyl)phathalate 100

Di-n-octyl phthalate 100

Benzo(b)fluoranthene 100

Benzo(k)fluoranthene 100

Benzo(a)pyrene 100

•

•

'.
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (J,lg/mL)

Indeno(1,2,3-cd)pyrene 100

Dibenz(a,h)anthracene 100

Benzo(g,h,i)perylene 100

Pest Aldrin Acetone 0.5
(808IA)

gamma-BHC (Lindane) 0.5

4,4'-DDT 1.0

Dieldrin 1.0

Endrin 1.0

HeptacWor 0.5

Pest
Heptachlor Acetone 0.5

TCLP
(808IA)

Heptachlor epoxide 0.5

Lindane 0.5

Endrin 0.5

Methoxychlor 1.0

Pest Aldrin Acetone 0.2
NPDES
(608)

alpha-BHC 0.2

beta-BHC " 0.2

delta-BHC 0.2

gamma-BHC (Lindane) 0.2

4,4'-DDD 1.0

4,4'-DDE 0.2- ..
4,4'-DDT 1.0

(
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Table 6

Matrix Spike Components

Conc.
Type Compounds Solvent (llg/mL)

Dieldrin 0.2

alpha-Endosulfan 0.2

beta-Endosulfan 1.0

Endosulfan Sulfate 1.0

Endrin 1.0

HeptacWor 0.2

HeptacWor Epoxide 0.2

PCB only PCB 1016/1260 Acetone 2.0
(8082)

Pesticides Acetone
(AFCEE,
8081A)

a-BHC 0.40

y-BHC 0.40

P-BHC 0.40

HeptacWor 0.40

8-BHC 0.40

Aldrin 0.40

HeptacWor Epoxide 0.40

y CWordane 0.40

a CWordane 0.40

Dieldrin 1.0

Endrin 1.0

Endo II 1.0

4,4'-DDT 1.0

MethoxycWor 1.0

•

•

•
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (llg/mL)

OPP Methanol
(8141)

Thimet 10

Diazinon 10

Methyl Parathion 10

Ethion 10

Malathion 10

Ethyl Parathion 10

OPP Methanol
(AFCEE,
8141)

Diehlorvos 10

Phosdrin 10

Demeton I 10

Prophos 10

Dibrom (Naled) 10

Thimet (Phorate) 10

Demeton II 10
.

Demeton I&II 10

Diazinon 10

Disulfoton (Disyston) \ 10

Methyl Parathion 10

Ronnel 10

Fenthion 10

Chlorpyrifos 10

Triehloronate 10

(
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

Merphos 10

Tokuthion 10

TetraeWorvinphos 10

OPPby Methanol
App. IX
(8141)

O,O,O-TEPT 5.0

Thionazin 5.0

Sulfotepp 5.0

Thimet 5.0

Disyston 5.0

Dimethoate 5.0

M-Parathion 5.0

Parathion 5.0

Ethion 5.0

Famphur 5.0

PAHby Methanol
HPLC
(8310)

Naphthalene 50

Fluorene 10

Pyrene 10

Indeno(1,2,3-ed)pyrene 5

Benzo(a)pyrene 5

PAH Methanol
(AFCEE,
8310)

•

•

•
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Table 6

Matrix Spike Components

Cone.
Type Compounds Solvent (~g/mL)

Naphthalene 50

Aeenaphthylene 50

Aeenaphthene 100

Fluorene 10

Phenanthrene 4.0

Anthracene 2.0

Fluoranthene 5.0

Pyrene 10

Benzo(a)anthraeene 5.0

Chrysene 5.0

Benzo(k)f1uoranthene 2.0

Benzo(b)f1uoranthene 2.0

.Dibenzo(a,h)anthraeene 20

Benzo(a,h,i)perylene 8.0

Indeno(1,2,3-ed)pyrene 5.0

Benzo(a)pyrene 5.0
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17.3.1. Flow diagrams

17.3 .1.1.Separatory funnel extraction

Start
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Yes

Add surrogates
to all samples
standards and

blanks

Check and
adjust pH

Extract 3 times

Additional
extracts

required?

No

Collect and
combine extracts

No

Go to
concentration
and cleanup
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17.3.2. Continuous liquid/liquid extraction

Start
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\,

Set up extractor

Add methylene
chloride to

extractor body

Adjust pH if
necessary
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Extract for 18-24
hours
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Go to
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and cleanup
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Yes Adjust pH
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17.3.3. Sonication Extraction
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Determine %
moisture (if

required)

Determine pH (if
required)

Weigh 30g of
sample and add
sodium sulfate

Add
Surrogates(and

spikes if
required)

Add 100 mL
extracting

solvent and
sonicate
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17.3.4. Soxhlet extraction

Start

~
Determine %

Extract for 16-24
hours with

moisture (if methylene
required) chloride!

acetone

~
Determine pH (if

Goto
concentration

required)
and cleanup

Weigh 30g of
sample and add
sodium sulfate

Place sample!
sodium sulfate

mixture in
thimble

Add surrogates
and spikes

,,

:

qssaccaO1\sacqa\sop\oprep\opOO Is_3.doc

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
Revision Date:9/4/98
Page 66 of86

•

•

•



•
EXTRACTION AND CLEANUP OF ORGANIC COMPOUNDS
FROM WATERS AND SOILS, BASED ON SW-846 3500 SERIES,
3600 SERIES, 8151A AND 600 SERIES METHODS

17.3.5. Concentration and cleanup

Transfer to KD
and concentrate

to 1-4 mL
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Perform GPC,
collect correct

fraction

• OCP, OPP, PCB

Add 50 mL
hexane for
exchange

Yes

No

Adjust to 10 mL
in hexane for

analysis

Make up to
10mL

withCH2CI2

GC/MS, PAH, TPH

Transfer to
nitrogen

evaporation

Concentrate to final volume for
analysis:

See Table 2 for final concentration
of extracts

•

Concentrate to
1-4 mL, then

adjust to 10mL
with hexane, or

5mL if GPC was
performed

Florisil cleanup
Hg cleanup

Acid cleanup
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1. SCOPE AND APPLICATION

This method is applicable to the extraction of chlorinated herbicides in waters,
solids, oils, and TCLP extracts. Appropriate compounds for extraction by this
method are listed in CORP-GC-0001, Appendix D, Gas Chromatography of
Phenoxy Acid Herbicides based on Method 8151A.

2. SUMMARY OF METHOD

This method is based on SW846 method 8151A. Aqueous samples are
hydrolyzed if esters and acids are to be determined, then washed with methylene
chloride by a separatory funnel extraction. After acidifying the sample the free
acids are extracted into diethyl ether. Solids are extracted into methylene
chloride/ acetone by sonication. If esters and acids are to be determined, the
extract is hydrolyzed and extracted into diethyl ether. For both soils and aqueous
samples, the free acid herbicides in the ether extract are esterified. The final
volume is adjusted to prepare the extract for gas chromatography.

3. DEFINITIONS

Refer to section 3 of the main body ofthis SOP.

4. INTERFERENCES

Refer to section 4 of the main body of this SOP. •
5. SAFETY

5.1. Refer to section 5 of the main body this SOP for basic safety information.

5.2. DIAZOMETHANE is an extremely toxic gas with an explosion
potential. Since the explosion potential is catalyzed by imperfections in
glass, generation of diazomethane must be carried out in glassware free of
scratches, cracks, chips and which does not have ground glass joints.
Solutions of diazomethane will be kept at temperatures below 90°C.
Diazomethane must be generated and handled in a fume hood.

5.3. Diethyl ether is extremely flammable. It also tends to form peroxides
when exposed to air. The peroxides can present an explosion hazard,
especially when the ether is concentrated.

5.4. Diethyl ether must be free of peroxides as demonstrated by EM (or
equivalent) Quant test strips. This test can be done every time the ether is
used or once per week if the bottle is marked with the test date(s).
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•

5.4.1. To alert the user ofpotential peroxides that have formed in aging
diethyl ether, date stamp the when opened.

5.5. Concentrated potassium hydroxide solution is highly caustic.

6. EQUIPMENT AND SUPPLIES

6.1. Refer to Section 6 of the main body of this SOP for basic extraction
equipment and supplies. Additional equipment and supplies needed for
this procedure are listed below.

6.2. Diazomethane generation apparatus

6.3. EM Peroxide test strips

7. REAGENTS AND STANDARDS

7.1. Reagents are listed in Section 7 of the main body of this SOP. Additional
Reagents and standards needed for this procedure are listed below.

7.2. Reagents

7.2.1. Potassium hydroxide solution, 37% aqueous solution, (w/v):
Dissolve 37 g of potassium hydroxide pellets in reagent water and
dilute to 100 mL. Caution: Considerable heat will be generated.
Other volumes of solution may be made up as convenient.

7.2.2. Sodium hydroxide solution, 6N. Dissolve 400 g NaOH in reagent
water and dilute to 1.0L. Caution: Considerable heat will be
generated. Other volumes of solution may be made up as
convenient.

7.2.3. Sodium hydroxide solution, 0.1 N. Dissolve 4g NaOH in reagent
water and dilute to 1.0L. Other volumes of solution may be made
up as convenient.

7.2.4. Sulfuric acid, 1:1 Slowly add 500 mL concentrated sulfuric acid to
500 mL water. Caution: Considerable heat will be generated. The
acid must be added to the water. Wear protective clothing and
safety glasses. Other volumes of solution may be made up as
convenient.
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Page 70 of 86 •Note: Use aface shield and safety glasses when handling bulk
corrosives and solvents.

7.2.5. Diazald, 99% purity

7.2.6. 2,3,4,5,6-Pentatluorobenzyl bromide (PFBBr)C6HsCH2Br

7.2.7. Sodium sulfate, Na2S04, Anhydrous, granular, acidified: Heat
sodium sulfate in a shallow tray at 400°C for a minimum of 4
hours to remove phthalates and other interfering organic
substances. In a large beaker, acidify by slurrying 1000 g sodium
sulfate with just enough diethyl ether to cover. Add 2-5 mL of
concentrated sulfuric acid and mix thoroughly. Place the mixture
on a steam bath in a hood to evaporate the ether, or allow the ether
to evaporate overnight. Larger or smaller batches of acidified
sodium sulfate may be prepared using the reagents in the same
proportions.

7.2.8. Sodium Chloride, NaCI

7.2.9. Acidified 5% sodium sulfate solution

Add 50 g of sodium sulfate to one liter of reagent water. Add 10
mL of concentrated H2S04, (This reagent may be prepared in
different quantities if the proportions are kept the same).

7.2.10. Diethyl ether, reagent grade.

7.2.11. Methanol, reagent grade.

7.2.12. Silicic acid

7.3. Standards

7.3.1. Surrogate Standard

See Table A3.

7.3.2. Matrix Spike and LCS standard

See Table A4.
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8. SAMPLE COLLECTION PRESERVATION AND STORAGE

8.1. Sample collection and storage is described in Section 8 of the main body
of this SOP.

9. QUALITY CONTROL

9.1. Refer to Section 9 of the main body ofthis SOP for Quality control
procedures.

10. CALIBRATION AND STANDARDIZATION

Not applicable

11. PROCEDURE

•
11.1. Preparation of Aqueous Samples

11.1.1. Weigh the sample bottle and pour approximately 1 liter (100 mL
for TCLP leachates) into a 2 liter separatory funnel. Reweigh the
bottle and record the sample volume on the benchsheet, assuming a
density of 1.0. Alternatively, measure 1 liter in a graduated
cylinder. If less than 1 liter was used, add reagent water to make
the volume up to 1 liter.

11.1.2. Spike each sample blank, LCS and MS with 1.0 mL ofDCAA
surrogate solution. Spike matrix spikes and LCS with 1.0 mL of
herbicide matrix spiking solution. (Refer to tables Al and A2 )

11.1.3. Add 250 g ofNaCl to the sample and shake to dissolve the salt.

11.1.4. Hydrolysis

•

Use this step only if herbicide esters in addition to herbicide acids are to
be determined. This is normally the cas~.Jf the herbicide esters are not to
be determined, omit this step and go to 11.1.10.

11.1.4.1.Add 17 mL of 6N NaOH to the sample, seal and shake.
Check the pH of the sample with pH paper. If the pH of the sample
is not:::12 adjust to :::12 by adding more NaOH. Let the sample sit
at room temperature for 2 hours to complete the hydrolysis.
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Page 72 of 86 •11.1.5. If the sample was originally in a 1 liter bottle, and the whole
sample was used, add 60 mL of methylene chloride to the sample
bottle. Rinse the bottle (or graduated cylinder, ifused) and add the
methylene chloride to the separatory funnel.

11.1.6. If the whole contents of the sample bottle were not used, add 60
mL of methylene chloride to the separatory funnel.

11.1.7. Extract the sample by shaking or rotating vigorously for 2 minutes,
venting as necessary. (An automatic shaker may be used). Allow
the organic layer to separate from the aqueous layer. If an emulsion
layer greater than one third of the solvent layer forms, use
mechanical techniques to complete the phase separation. Suggested
techniques are stirring, filtration through glass wool and
centrifugation.

11.1.8. Discard the methylene chloride phase. Dispose the waste
methylene chloride to the DCM drum.

11.1.9. Add a second 60 mL of methylene chloride and repeat the
extraction a second time, discarding the methylene chloride.
Repeat the extraction a third time.

11.1.10.Add 17 mL of cold (4°C) 1: 1 sulfuric acid to the sample. Seal, and
shake to mix. Check the pH of the sample with pH paper. If the pH
is not 2 2, and more acid to adjust the pH to 2 2.

Caution: Addition ofacid may cause heat and / or pressure build up•

. II.l.II.Add 120 mL diethyl ether to the sample and extract by shaking or
rotating vigorously for 2 minutes, venting as necessary. (An
automatic shaker may be used). Allow the organic layer to separate
from the aqueous layer. If a emulsion layer greater than one third
of the solvent layer forms, use mechanical techniques to complete
the phase separation. Suggested techniques are stirring, filtration
through glass wool and centrifugation.

11.1.12.Drain the aqueous layer into a clean flask or beaker. Collect the
ether phase in a clean flask or bottle containing approximately 109
of acidified anhydrous sodium sulfate.
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•

•

11.2.

11.1.13.Return the aqueous phase to the separatory funnel, add 60 mL
diethyl ether and repeat the extraction procedure a second time.,
combining the ether extracts. Repeat the extraction a third time
with 60 mL diethyl ether. Discard the aqueous phase after the third
extraction.

11.1.14.Allow the extract to remain in contact with the acidified sodium
sulfate for at least 2 hours, shaking periodically. (May be left
overnight). The drying step is critical: if the acidified sodium
sulfate solidifies in a cake, add additional acidified sodium sulfate.
The amount of acidified sodium sulfate is sufficient if some free
flowing crystals are visible when the flask or bottle is swirled or
shaken.

11.1.15.Proceed to section 11.5, concentration.

Extraction of soil and sediment samples

11.2.1. Decant and discard any water layer on a sediment/soil sample.
Homogenize the sample by mixing thoroughly. Discard any foreign
objects such as sticks, leaves and rocks, unless extraction of this
material is required by the client. If the sample consists primarily of
foreign materials consult with the client (via the Project Manager or
Administrator). Document if a water layer was disc~ded.

11.2.2. Weigh 50.0 g of moist solid sample into an clean glass jar. Use 50
g of sodium sulfate for the Method Blank and 50g Ottawa sand for
the LCS. Acidify the sample with 5 mL of concentrated HCI.

11.2.3. There should be a small amount ofliquid phase. If not, add
reagent water until there is. Stir well with a spatula. (Note: This is
not necessary for the method blank or LCS)

11.2.4. After 15 minutes, stir with a spatula and check the pH of the liquid
phase. Add more acid if necessary to bring the pH to <2, repeating
the stirring and standing time after each acid addition. (Note: The
pH of the method blank and LCS are not determined.)

11.2.5. Add 60 g of acidified sodium sulfate and mix well. The sample
should be free flowing. If not, add more acidified sodium sulfate.
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Page 74 of 86 •11.2.6. Spike each sample blank, LCS and MS with 1.0 mL of DCAA
surrogate solution. Spike matrix spikes and LCS with 1.0 mL of
herbicide matrix spiking solution. (Refer to tables A 1 and A2 )

11.2.7. Add a minimum of 100 mL of 1:1 methylene cWoride:acetone to the
beaker.

11.2.8. Place the bottom surface of the appropriate disrupter horn tip
approximately 12 inch below the surface of the solvent, but above the
sediment layer.

11.2.9. Sonicate for 3 minutes, making sure the entire sample is agitated. If
the W-380 or W-385 sonicator is used the output should be set at 6
for the 3/4 inch high gain (Q) horn or 10 for the 3/4 inch standard
horn with mode switch on pulse, and percent-duty cycle knob set at
50%.

Note: Hearing protection is required when sonicating.

11.2.10.Loosely plug the stem ofa 75 nun x 75 mm glass funnel with glass
wool and/or line the funnel with filter paper. Add 10-20 g of
acidified sodium sulfate to the funnel cup.

11.2.11.Place the prepared funnel on a collection apparatus. If the herbicide
esters are not to be determined, the collection apparatus is a bottle or
flask containing approximately 109 of acidified sodium sulfate. If
the herbicide esters are to be determined, (nonnally the case) the
collection apparatus is glassware suitable for the hydrolysis step,
typically a KD flask or Turbovap tube.

11.2.12.Decant and filter extracts through the prepared funnel into the
collection apparatus.

..

11.2.13.Repeat the extraction two more times with additional 100 mL
minimum portions of methylene cWoride 1acetone each time.
Decant off extraction solvent after each sonication. On the final
sonication pour the entire sample (sediment and solvent) into the
funnel and rinse with an additional 10 mL-20 mL of the methylene
cWoride/acetone.

Note: Alternatively, the three extracts may be collected
together and then filtered through theacidified sodium
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11.2.14.Ifthe herbicide esters are not to be detennined, dry the extract as
described in 11.4.2 or go to cleanup, section 11.3. If the herbicide
esters are to be detennined (normally the case) proceed to section
11.2.15.

11.2.15.Add 5 mL of 37% aqueous potassium hydroxide and 30 rnL of
water to the extract. Check the pH with pH paper. If the pH is not
:::12, adjust with additional KOH.

11.2.16.Heat on a water bath at 60-65°C for 2 hours. Allow to cool.

11.2.l7.Transfer the solution to a separatory funnel and extract three times
with 100 rnL portions of methylene chloride. Discard the
methylene chloride phase to the waste methylene chloride drum.
The aqueous solution contains the herbicides.

11.2.18.Adjust the pH of the solution to.9 with 1:1 sulfuric acid.

11.2.19.Extract once with 40 rnL diethyl ether and twice with 20 mL
diethyl ether.

11.2.20.Proceed to section 11.3, Cleanup, if required, or Section 11.4,
Extract drying.

11.3. Cleanup

This cleanup step may be necessary if the procedure for determining the
herbicide acids only is being followed. It is not normally required if the acids
and esters are being determined. (The usual case.) If cleanup is not required,
proceed to section 11.4., Extract drying.

11.3.1. Prepare 45 mL of basic extraction fluid by mixing 30 rnL of
reagent water with 15 mL of37% KOH. Use three 15 mL portions
of this fluid to partition the extract from sectionusing a small
separatory funnel. Discard the organic phase.

11.3.2. Adjustthe pH of the solution to.9 with cold (4°C) sulfuric acid.
(I :1). Extract once with 40 mL diethyl ether and twice with 20 rnL
diethyl ether.
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11.4. Extract drying

11.4.1. Combine the extracts and pour through a funnel containing
acidified sodium sulfate into a flask or bottle containing
approximately 109 acidified sodium sulfate. Rinse the funnel with
a little extra diethyl ether.

11.4.2. Allow the extract to remain in contact with the acidified sodium
sulfate for at least 2 hours, shaking periodically. (May be left
overnight). The drying step is critical: if the acidified sodium
sulfate solidifies in a cake, add additional acidified sodium sulfate.
The amount of acidified sodium sulfate is sufficient if some free
flowing crystals are visible when the flask or bottle is swirled or
shaken. Proceed to section 11.5, concentration.

11.5. Concentration

11.5.1. Transfer the ether extract by decanting, or through a funnel
plugged with acid washed glass wool and a small amount of
acidified sodium sulfate, into a Turbovap concentrator tube or a
500 mL K-D flask equipped with a 10 mL concentrator tube. Use
a stirring rod to crush the caked sodium sulfate during transfer.
Rinse the flask or bottle with 20-30 mL ether to complete transfer.

11.5.2. Attach a three ball Snyder column to the K-D apparatus, prewet the
column with a few mL of ether from the top, and place the
apparatus on a water bath at approximately 60°C. At the proper
rate of distillation, the balls of the column will chatter, but the
chambers will not flood. When the apparent volume reaches 2 mL,
remove from the water bath and allow to completely cool.

11.5.3. Transfer extracts to 16 mL test tubes. Nitrogen blow down the
samples to between 0.5 mt and 1.0 mL

11.5.4. Carefully disassemble the concentrator tube and. rinse the lower
glass joint with a small amount ofdiethyI ether.

11.5.5. Add 0.1 mL of methanol.
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11.5.6. The extract is now ready for esterification by either the
diazomethane solution method (11.6) or the bubbler method (11.7)

11.6. Esterification (diazomethane solution method)

11.6.1. Preparation of Diazomethane solution

CA UTION: Diazomethane is potentially explosive.

• A temporary shield or the sash of the hood must
protect the face and body of the analyst..

• Never heat solutions of diazomethane above 90°C,
due to the explosive potential.

• Do not use glass stirring rods or any glassware with
ground glass joints, as this can initiate violent
reaction or explosion.

• All glassware must be scrupulously cleaned and free
from scratches, to avoid potential initiation of
violent reaction or explosion.

11.6.1.1.Weigh out 10.0 g potassium hydroxide in a 125 mL
beaker. Add 16 mL water and 20 mL ethanol. Mix well
until the potassium hydroxide is dissolved and pour into the
reaction vessel.

11.6.1.2.Attach a 100 mL receiving flask to the condenser and cool
the receiver in an ice bath.

11.6.1.3.Fill the condenser with dry ice, then add acetone slowly
until the cold finger is about one third full.

11.6.1.4.Mix 10.0 g diazald and 90 mL ether. Place in a separatory
funnel over the reaction vessel.

11.6.1.5.Warm the reaction vessel on the water bath to 50-60°C or
until the ether begins to reflux. CAUTION: Do not allow
the temperature to exceed 70°C. Add diazald solution over
a period of40 minutes. The rate of distillation should
approximate the rate of addition. Replenish the cold finger
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11.6.1.6.When the diazald solution has been used up, slowly add
10 mL of ether and continue distillation until the distillate
is colorless.

l1.6.1.7.The diazomethane solution is documented with a lot
number. It is stored in a freezer at -10 to -20°C and has an
expiration date of six months.

11.6.2. Disposal of outdated diazomethane solutions

11.6.2.1.Add 20 mL of ether to 2 mL of glacial acetic acid in a
large beaker in the hood.

11.6.2.2.Add the diazomethane solution slowly to the acetic acid.
The yellow color of the diazomethane disappears as it
reacts with the acetic acid. If the yellow color persists at
any time during the addition, and does not disappear with
gentle swirling of the beaker, add additional acetic acid in
ether before continuing the diazomethane addition.

11.6.2.3.Dispose of the ether solution in the non-chlorinated wastes
bottle.

11.6.3. Esterification (Diazomethane solution method)

11.6.3 .1.Add approximately 1 mL of diazomethane solution and
let sit for 10-15 minutes.

11.6.3.2.Add approximately 0.2 g of silicic acid to the extract.
Allow to spontaneously evaporate to about 1.0 mL, then
make up to 12 mL with hexane. Nitrogen blow the sample
down to a final volJ,.lme of 10 mL.

11.6.3.3.Extract is ready for analysis by gas chromatography.

11.7. Esterification (Bubbler Method)

11.7.1. Assemble the diazomethane apparatus (see figure below) in a hood.
Add 10 mL of diethyl ether to tube 1. Add 5 mL of 2% methanolic
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KOH, 3 mL of ether and 0.5-1 g of diazald to tube 2.

11.7.2. Place the tip of the disposable pipette into the vial containing the
fIrst sample extract. Apply nitrogen flow (approx. 10 mL/min) to
bubble diazomethane through the sample extract for about 1
minute, or until the yellow color persists. Replace the disposable
pipette and place the tip into the vial containing the second extract.
Continue until the diazald is consumed. (An additional 0.1-0.5 g
diazald may be added to extend the generation ofdiazomethane).

11.7.3. Allow the extracts to stand for 20 minutes, then add approximately
0.2 g of silicic acid to each extract. Allow to stand for an
additional 20 minutes.

11.7.4. Adjust the volume to 10 mL with hexane. The sample is now
ready for gas chromatography.

•
Nitrogen
-.c=~

Rubber Stoppel'

Glass Tubing

•
••••• •• •
• •••

Tube 1 Tube 2

• 12. DATA ANALYSIS AND CALCULATIONS
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13. METHOD PERFORMANCE

Refer to CORP-GC-OOOI for details of method performance.

14. POLLUTION PREVENTION

Refer to section 14 of the main body of this SOP.

15. WASTE MANAGEMENT

Refer to section 15 of the main body ofthis SOP.

16. REFERENCES

16.1. SW846, Test Methods for Evaluating Solid Waste, Third Edition, Update
III, December 1996, Chlorinated Herbicides, Method 8151 A.

17. MISCELLANEOUS

17.1. Modifications from Reference Method

17.1.1. Directions to add sufficient reagent water to the soil sample so that
the pH can be measured have been added (Section 11.1.2)

17.1.2. The bubbler esterification method uses methanolic KOH in place
of the aqueous KOH / carbitol mixture recommended in method
8150B. This has been found to provide a more effective and
reliable esterification.

17.2. Modifications from previous revisions

17.2.1. References have been updated

17.3. Tables

.
\
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Table At

Herbicide Surrogate Spiking Solutions

Surrogate Spike
Solution ID Volume (mL)

Analyte Group

Herbicides Herbicides SS 1.0

Table A2

Herbicide Matrix Spike and LCS Solutions

Matrix Spike
Analyte Group Solution ID Volume (mL)

Herbicides Herbicides MS 1.0

Table A3

Herbicide Surrogate Spike Components

Cone.

Type Compounds I Solvent (ug/mL)

Herbicides SS 2,4-DCAA Methanol 16

lThe surrogate is spiked as the free acid

Table A4

Herbicide Matrix Spike Components
Cone.

Type Compoundsl Solvent (ug/mL)

Herbicides MS 2,4-D Methanol 16

2,4-DB 16

2,4,5-TP (Silvex) 4
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TableA4

Herbicide Matrix Spike Components

Cone.
Type I Solvent (ug/mL)Compounds

Dalapon 8

2,4,5-T 4

IThe herbicide spiking solution contains the herbicides as the free acids.
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Extraction of Aqueous
,----------,

•

•

Measure weight or
volume of sample and
transfer to a separato

funnel

>---Nlo--+I

Yes

Hydrolysis: Add 17 mL
NaOH to sample and

shake. Check pH > 12
Leave for 2 hr.

Add 60 mL Meq and
shake to extract.

Discard the Meq

Repeat extraction
twice more, discardingr------'

MeC~

Samplesl.----------'

qssaccaO1\sacqa\sop\oprep\opOO 1s_3.doc

Add 17 mL 1:1 sulfuric
acid. Shake and check

pH is~ 2

Add 120 mL diethyl
ether and extract by
shaking. Collect the

ether phase

Repeat the extraction
with 2 x 60 mL diethyl

ether

Proceed to drying an
concentration
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Extraction of Soils and Sediments

:
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Weigh the soil into a
glass beaker. Acidify

with HCI

Add 60g sodium
sulfate to dry the

sample

Yes

Spike as necessary,
then add 100 mL
MeC~/Acetone

Sonicate for 3 minutes

No

SOP No: CORP-OP-OOOISAC
Revision No: 3.1
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Hydrolysis: Add 5 mL
37% KOH and 30 mL
water to the extract

Check that pH is~ 12

Extract 3 times with
MeC~. Discard the

MeC~

Adjust the pH to < 2
with 1:1 sulfuric acid

...
Extract once with 40
mL ether and twice

with 20 mL ether. Save
the ether phase

Is additional
cleanup required?

">---------No-_----------l

•

Yes

Extract 3 times with
basic extraction fluid.

~---+i

(sec 11.4) Discard the
organic phase
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extract 3 times with

diethyl ether. Save the
ether phase

Proceed to drying an
concentration
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Combine the ether
extracts from the

Add 0.1 mL methanol
aqueous or soil

extraction

Pour through a filter Esterify using the
funnel into a bottle or bubbler or

flask containing sodium diazomethane solution
sulfate. method

Ensure that some
Adjust to final volume

sodium sulfate remains
free flowing Leave for

(10 mL) for GC

at least two hours
analysis

Transfer to a KD or
turbovap Concentrate

to 2-5 mL

Concentrate to ,
approximately 1 mL on \

a nitrogen evaporation
apparatus.

..
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1. I.SCOPE AND APPLICATION

This SOP describes procedures for analysis of organic analytes by Gas Chromatography (GC). The
procedures are based on SW-846 methodology and are applicable for measurements made to comply with
the Resource Conservation and Recovery Act (RCRA). Individual analytes and methods are described in
the appendices.

2. SUMMARY OF METHOD

In general, semivolatile analytes in aqueous samples are prepared for analysis using continuous or
separatory funnel liquid / liquid extraction or solid phase extraction (SOP # CORP-OP-0001) Solid
samples are prepared using sonication, Soxhlet or pressurized fluid extraction (SOP # CORP-OP-OOO 1).
Volatile analytes are prepared for analysis using purge and trap methodology (Appendix A).

After the initial preparation step, the sample is introduced to the GC and concentrations of target analytes
are measured by the detector response within a defmed retention time window, relative to the response to
standard concentrations. Internal or external standardization procedures are used as specified in the
method appendices.

3. DEFINITIONS

4.

Defmitions of terms used in this SOP may be found in the glossary of the Quality Assurance Management
Plan (QAMP).

INTERFERENCES

Contamination by carryover can occur when a low concentration sample is analyzed after a high
concentration sample. In addition, some purge and trap autosamplers are susceptible to port specific
contamination. Co-elution of target analytes with non-targets can occur, resulting in false positives or
biased high results. In particular, this is a problem with non-selective detectors such as the Flame
Ionization Detector (FlO). See the appendices for interferences specific to individual tests and suggested
corrective actions.

,
5. SAFETY

5.1. Procedures shall be carried out in a manner that protects the health and safety of all Quanterra
associates. The following requirements must be met:

Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan), laboratory coat, and
chemically resistant gloves must be worn while samples, standards, solvents, and reagents are
being handled. Disposable gloves that have become contaminated will be removed and discarded.
Refer to the Quanterra Chemical Hygiene plan for a complete description of personal protection

equipment.

5.1.1. N-Dex nitrile gloves provide varying degrees of intermittant splash protection against
those chemicals listed. Refer to permeation/degradation charts for the actual data.

The health andsafety hazards of many of the chemicals used in this procedure have not been fully
defined. Additional health and safety information can be obtained from the MSDS files
maintained in the laboratory. Specific hazards are covered in the appendices.

5.1.2. Standards must be handled in the Standards Preparation Hood.
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An analytical system complete with a gas chromatograph is required. A data system capable of measuring
peak area and/or height is required. Recommended equipment and supplies for individual methods are
listed in each method appendix.

7. REAGENTS AND STANDARDS

7.1. Stock Standards

Stock standards are purchased as certified solutions or prepared from pure solutions. Stock standards
for method 8021 B are stored at -10 to -20°C. Other stock standard solutions are stored at <6°C. All
stock standards must be protected from light. Stock standard solutions should be brought to room
temperature before using.

Semivolatile stock standard solutions must be replaced after one year. Stock standards of gases must
be replaced at t every week, unless the acceptability of the standard is demonstrated (Less than 20%
drift from the initial calibration.). Other volatile stock standards must be replaced every 6 months or
sooner if comparison with check standards prepared from an independent source indicates a problem.

Standards must be rotated out of the lab to the Hazardous Waste storage area.

7.1.1. Expiration times for all standards are measured from the time the standard is prepared or
from the time that the standard ampoule is opened, if the standard is supplied in a sealed
ampoule. If a vendor supplied standard has an earlier expiration date then that date is
used.

7.1.2. All expired standards must be rotated out of the lab to the Hazardous Waste storage area.

7.2. Calibration Standards

7.2.1. Volatile Calibration Standards

The procedure for preparation of volatile standards is given in Appendix A.

7.2.2. Semivolatile Calibration Standards

Semivolatile calibration standards are prepared as dilutions of the stock standards. Surrogates and
internal standards are used as specified in the method appendices. Semivolatile calibration
solutions must be refrigerated at ,:::6°C and protected from light. The standards must be replaced at
least every six months or sooner if comparison with check standards indicates a problem.

7.3. Gases for carrier and make-up: Hydrogen, Helium, Nitrogen, Argon/Methane.

7.4. Quality control (QC) Standards

QC standards (matrix spiking and LCS standards) are prepared and stored in the same way as
calibration standards. They must be made from a stock independent from the calibration standards.

8. SAMPLE PRESERVATION AND STORAGE

Semivolatile extracts must be refrigerated at ':::6°C and analyzed within 40 days of the end of the extraction.
Volatile sample storage conditions and holding times are given in Appendix A.
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9.1. Initial Demonstration of Capability
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•
9.1.1. For the standard analyte list, the initial demonstration and method detection limit (MOL)

studies described in section 13 must be acceptable before analysis of samples may begin.

9.1.2. For non-standard analytes, a MDL study must be performed and calibration curve
generated before analyzing any samples, unless lesser requirements are previously agreed
to with the client. In any event the minimum .initial demonstration required is analysis of
an extracted standard at the reporting limit and a single point calibration.

9.2. Batch Defmition

Batches are defIned at the sample preparation stage. Batches should be kept together through the
whole analytical process as far as possible, but it is not mandatory to analyze prepared extracts on the
same instrument or in the same sequence. Refer to the Quanterra QC Program document (QA-003) for
further details of the batch definition.

9.2.1. Quality Control Batch

The batch is a set of up to 20 samples of the same matrix processed using the same procedures and
reagents within the same time period. The Quality Control batch must contain a matrix spike 1
spike duplicate (MS/MSD), a Laboratory Control Sample (LCS), and a method blank. Laboratory
generated QC samples (Blank, LCS, MS/MSD) do not count towards the maximum 20 samples in
a batch. Field QC samples are included in the batch count. In some cases, at client request, the
MS/MSD may be replaced with a matrix spike and sample duplicate. If insufflcient sample is
available for an MS/MSD a LCSD may be substituted. In the event that multiple MS/SD are run
within a batch due to client requirements, the additional MS/SD do not count toward the
maximum 20 samples in a batch.

9.3. Control Limits

In-house historical control limits must be determined for surrogates, matrix spikes, and laboratory
control samples (LCS). These limits must be determined at least semi-annually. The recovery limits
are mean recovery +1- 3 standard deviations, unless that limit is tighter than the calibration criteria, in
which case limits may be widened. Refer to policy QA-003 for more details.

9.3.1. These limits do not apply to dilutions (except for tests without a separate extraction), but
surrogate and matrix spike recoveries will be reported unless the dilution is more than
5X.

9.3.2. All surrogate, LCS, and MS recoveries (except for dilutions) must be entered into
QuantIMS (when available) or other database so that accurate historical control limits can
be generated. For tests without a separate extraction, surrogates and matrix spikes will be
reported for all dilutions.

9.3.3. Refer to the QC Program document (QA-003) for further details of control limits.

9.4. Surrogates

All methods must use surrogates to the extent possible. Surrogate recoveries in samples and QC
samples must be assessed to ensure that recoveries are within established limits. If any surrogates are
outside limits, the following corrective actions must take place (except for dilutions):

• Check all calculations for error.

qssaccaO 1\sacq~\sop\gc\cgcOO 1_4.doc

•

•



• Ensure that instrument performance is acceptable.

• Recalculate the data and/or reanalyze the extract if either of the above checks reveal a problem.

• Reprepare and reanalyze the sample or flag the data as "Estimated Concentration" if neither of the
above resolves the problem. Repreparation is not necessary is there is obvious chromatographic
interference.

• The decision to reanalyze or flag the data should be made in consultation with the client. It is only
necessary to reprepare / reanalyze a sample once to demonstrate that poor surrogate recovery is
due to matrix effect, unless the analyst believes that the repeated out of control results are not due
to matrix effect.

•
GAS CHROMATOGRAPffiC ANALYSIS BASED ON
METHOD 8000B, SW-846

SOP No. CORP-GC-OOOISAC
Revision No. 4.1
Revision Date: 09/09/98
Page 7 of22

•
9.5.

9.4.1. If dual column analysis is used the choice of which result to report is made in the same
way as for samples (Section 12.1.2) unless one column is out of control, in which case
the in control result is reported.

9.4.2. If the surrogates are out of control for the sample, matrix spike, and matrix spike
duplicate, then matrix effect has been demonstrated for that sample and repreparation is
not necessary. If the sample is out of control and the MS and/or MSD is in control, then
repreparation or flagging of the data is required.

9.4.3. Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective actions.

Method Blanks

For each batch of samples, analyze a method blank. The method blank consists of reagent water
for aqueous semivolatiles samples, and sodium sulfate for semivolatiles soils tests (Refer to SOP
No. CORP-OP-OOOI for details). For low level volatiles, the method blank consists of reagent
water. For medium level volatiles, the method blank consists of methanol as described in
Appendix A. Surrogates are added and the method blank is carried through the entire analytical
procedure. The method blank must not contain any analyte of interest at or above the reporting
limit (except common laboratory contaminants, see below) or at or above 5% of the measured
concentration of that analyte in the associated samples, whichever is higher.

If the analyte is a common laboratory contaminant (methylene chloride, acetone, 2-butanone,
phthalate esters) the data may be reported with qualifiers if the concentration of the analyte is less

.than five times the reporting limit. Such action must be taken in consultation with the client.

Re-extraction and reanalysis of samples associated with an unacceptable method blank is required
when reportable concentrations are determined in the samples.

If there is no target analyte greater than the RL in the samples associated with an unacceptable
method blank, the data may be reported with qualifiers. Such action should be taken in
consultation with the client.

9.5.1. Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective actions.

•
9.6. Instrument Blanks

9.6.1. An instrument blank must be analyzed during any 12 hour period of analysis that does
not contain a method blank.

9.6.2. An instrument blank consists of the appropriate solvent with internal standards added. If
internal standards are not used the surrogates should be added.
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9.6.3. Control criteria are the same as for the method blank, except that only reanalysis of
affected samples would be required, not re-extraction.

(
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9.7. . Laboratory Control Samples (LCS)

For each batch of samples, analyze a LCS. The LCS contains a representative subset of the
analytes of interest, and must contain the same analytes as the matrix spike. The LCS may also
contain the full set of analytes. If any analyte or surrogate is outside established control limits, the
system is out of control and corrective action must occur. Corrective action will normally be
repreparation and reanalysis of the batch; however, if the matrix spike and matrix spike duplicate
are within limits, the batch may be acceptable.

9.7.1. Refer to the Quanterra QC Program document (QA-003) for further details of the
corrective action.

9.7.2. If dual column analysis is used the choice of which result to report is made in the same
way as for samples (Section 12.1.2) unless one column is out of control, in which case
the in control result is reported.

9.7.3. LCS compound lists are included in the appendices.

9.8.

9.7.4. If full analyte spike lists are used at client request, it will be necessary to allow a
percentage of the components to be outside control limits as this would be expected
statistically. These requirements should be negotiated with the client.

Matrix Spikes

For each QC batch, analyze a matrix spike and matrix spike duplicate. Spiking compounds and
levels are given in the appendices. Compare the percent recovery and relative percent difference
(RPD) to those in the laboratory specific historically generated limits.

• If any individual recovery or RPD falls outside the acceptable range, corrective action
must occur. The initial corrective action will be to check the recovery of that analyte in
the Laboratory Control Sample (LCS). Generally, if the recovery of the analyte in the
LCS is within limits, then the laboratory operation is in control and analysis may
proceed.

• If the recovery for any component is outside QC limits for both the Matrix spike lspike
duplicate and the LCS, the laboratory is out of control and corrective action must be
taken. Corrective action will normally include repreparation and reanalysis of the batch.

• If a MS/MSD is not possible due to limited sample, then a LCS duplicate should be
analyzed.

• The matrix spike / duplicate must be analyzed at the same dilution as the unspiked
sample, unless the matrix spike components would then be above the calibration range.

9.8.1. If dual column analysis is used the choice of which result to report is made in the same
way as for samples (Section 12.1.2) unless one column is out of control, in which case
the in control result is reported.

•

9.9. Quality Assurance Summaries

Certain clients may require specific project or program QC which may supersede these method
requirements. Quality Assurance Summaries should be developed to address these requirements.

9.10. Quanterra QC Program
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Further details ofQC and corrective action guidelines are presented in the Quanterra QC Program
document (QA-003). Refer to this document if in doubt regarding corrective actions.•
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10. CALIBRATION AND STANDARDIZATION

Internal or external calibration may be used. Internal calibration is recommended unless the sample matrix
is likely to interfere with the quantitation of the internal standard. In either event prepare standards
containing each analyte of interest at a minimum of five concentration levels, The low level standard
should be at or below the reporting limit. The other standards define the working range of the detector.
Recommended calibration levels are given in the appendices.

10;1. A new calibration curve must be generated after major changes to the system or when the
continuing calibration criteria cannot be met. Major changes include new columns, changing PID
lamps or FlO jets or replacing the ECD detector. A new calibration is not required after clipping
the column, replacing the septum or syringe, or other minor maintenance.

10.2. With the exception of 10.3 below, it is NOT acceptable to remove points from a calibration curve
for the purpose of meeting criteria, unless the points are the highest or lowest on the curve AND
the reporting limit and/or linear range is adjusted accordingly. In any event, at least 5 points must
be included in the calibration curve. Quadratic (second order) calibrations require at least six
points. Third order calibrations require at least seven points.

10.3. A level may be removed from the calibration if the reason can be clearly documented, for example
a broken vial or no purge run. A minimum of five levels must remain in the calibration. The
documentation must be retained with the initial calibration. Alternatively, if the analyst believes
that a point on the curve is inaccurate, the point may be reanalyzed and the reanalysis used for the
calibration. An initial calibration points must be analyzed without any changes to instrument
conditions, and an points must be analyzed within 24 hours.

lOA. External standard calibration

Quantitation by the external standard method assumes a proportional relationship between the
calibration run and the analyte in the sample. To use this approach introduce each calibration
standard into the GC using the technique that win be used for samples. The ratio of the peak
height or area response to the mass or concentration injected may be used to prepare a calibration
curve.

C l 'b 'F (CF) Area or Height ofPeaka I ratIOn actor =----~-=----
Mass Injected (ng)

Some data systems may use the inverse of this formula. This is acceptable so long as the same
formula is used for standards and samples. It is also possible to use the concentration of the
standard rather than the mass injected. (This would require changes in the equations used to
calculate the sample concentrations). Use of peak area or height must be consistent. However, if
matrix interferences would make quantitation using peak area inaccurate for a particular sample,
then peak height may be used as a substitute.

10.5. Internal standard calibration

10.5.1. The internal standard approach assumes that variations in instrument sensitivity, amount
injected etc. can be corrected by determining the ratio of the response of the analyte to
the response of an internal standard that has been added to the extract. To use this
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approach, select one or more internal standard(s) that are similar in analytical behavior to
the compounds of interest. Recommended internal standards are given in the appendices.
The analyst must demonstrate that the measurement of the internal standard is not
affected by method or matrix interferences. If the sample matrix interferes with
quantitation of the internal standard, then the external standard approach must be used
instead. In this event use the response factors from the previous continuing calibration to
quantitate the analytes in the sample with the interference (applies only to the sample
with the interference).
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10.6.

10.5.2. Introduce each calibration standard into the GC using the technique that will be used for
samples. Response factors (RF) for each compound are calculated as follows:

RF = Asx Cis
Ai.• X Cs

Where:
As = Response for the analyte to be measured
Ais = Response for the internal standard
Cis = Concentration of internal standard
Cs = Concentration of the analyte to be detennined in the standard

Calibration curve fits

Average response factor, linear regression, or quadratic curves may be used to fit the data.
Average response factor may be used if the average % RSD of the response factors or calibration
factors of all the analytes in the calibration standard taken together is .::: 20%. The average %RSD
is calculated by summing the RSD value for each analyte and dividing by the total number of
analytes.

10.6. I. In general, for environmental analysis, average response factors are the most appropriate
calibration model. Linear or curved regression fits should only be used if the analyst has
reason to believe that the average RF model does not fit the nonnal
concentration/response behavior of the detector.

10.6.2. Average response factor

The average response factor may be used if the average percent relative standard deviation
(%RSD) of all the response factors taken together is .::: 20%.

The equation for average response factor is:

/I

LRF;
Average response factor = RF = ..;.:i=::.:.I__

n

Where: n =Number of calibration levels
/I

L RFi =Sum of response factors for each calibration level
;=1 •
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10.6.3. Linear regression

The linear fit uses the following functions:

IO.6.3.1.External Standard

y=ax+b

or

(y-b)
x =-'----'

a

Where: y = Instrument response
x = Concentration
a = Slope
b = Intercept

10.6.3.2.lnternal Standard

[
AsCs -b]

Cs= A,s
a
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Where: Cs = Concentration in the sample

As = Area of target peak in the sample

Ais = Area of internal standard in the sample

Cs = Concentration of the internal standard

10.6.4. Quadratic curve

The quadratic curve uses the following functions:

10.6.4. 1. External standard

y=ax+cx 2 +b

Where c is the curvature

10.6.4.2. Internal Standard

(
As X Cs) (As x Cs) 2 by=a +c +

Ais Ais
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10.7.1. The percent relative standard error (%RSE) from the calibration curve is used to evaluate

the initial calibration. This provides a measure of how much error is associated with
using the calibration curve for quantitation.

10.7.2. The least squares regression line is calculated and used to calculate the predicted
concentration for each level. The percent relative standard error is calculated as follows:

f[O-PO]2
% RSE = 100% x 11":';::":=I",,:-_C_,--:--=-

(N - p)

Where:
N = Number of points in the curve
P = Number of parameters in the curve (= 1 for average response factor, 2 for
linear, 3 for quadratic)
Cj = True concentration for level i
PCj = Predicted concentration for level i

Note that when average response factors are used, %RSE is equivalent to
%RSD.

10.8. The following requirements must be met for any calibration to be used:

• Response must increase with increasing concentration.
• If a curve is used, the intercept of the curve at zero response must be less than 2: the

reporting limit for the analyte.
• The average Relative Standard Error (RSD for average response factors) of the

calibration points from the curve used must be ~ 20%.
• Some data systems will not measure the %RSE from a linear or quadratic fit. For the

linear case, the correlation coefficient may be used as an alternative to the %RSE, and
must be greater than or equal to 0.990. For the quadratic case the Coefficient of
Detennination may be used, and must be greater or equal to 0.990.

Note: The Relative Standard Error (RSE) is superior to the Correlation Coefficient (r2) and
Coefficient of Detennination (r) for testing the fit of a set of calibration points to a line. The
lower points on a curve have little effect on r. As a result a curve may have a very good
correlation coefficient (>0.995), while also having> 100% error at the low point. (Edgerley,
"Improving Calibration Accuracy in the Environmental Laboratory", in press).

10.9. Weighting of data points

10.9.1. In a quadratic calibration fit, the points at the lower end of the calibration curve have less
relative variance than points at the high concentration end of the curve. This can cause
severe errors in quantitation at the low end of the calibration. However, in environmental
analysis, accuracy at the low end of the curve is very important. For this reason it is
preferable to increase the weighting of the lower concentration points. I/Concentration2

weighting (often called l/X2 weighting) will improve accuracy at the low end of the
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curve and should be used if the data system has this capability. Use of 1/X2 weighting
for linear fits is currently not permitted by method 8000B.•
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10.1 O.

10.11.

Non-standard analytes are sometimes requested. For these analytes, it may be acceptable to
analyze a single standard at the reporting limit with each continuing calibration rather than a five
point initial calibration. This action must be with client approval. If the analyte is detected in any
of the samples, a five point initial calibration must be generated and the sample(s) reanalyzed for
quantitation.

Calibration Verification

10.11.1. 12 hour Calibration

The working calibration curve or RF must be verified by the analysis of a mid point
calibration standard at the beginning, after every 12 hours, and at the end of the analysis
sequence. The center of each retention time window is updated with each 12 hour
calibration.

10.11.2. Calibration Verification

It may be appropriate to analyze a mid point standard more frequently than every 12
hours. If these calibration verification standards are analyzed, requirements are the same
as the 12 hour calibration with the exception that retention times are not updated.

10.11.3. Any analyte that is reportable as found must have a % difference of':::'15% in the
preceding verification or 12 calibration, on the column used for quantitation. Refer to
section 12.1 ~2 for which result to report.

10.1104. Analytes not detected in client samples will ideally also have a %D of::: 15%. However,
the analysis is acceptable if the average of the %D for all the analytes is::: 15%. This
average is calculated by summing all the %D results in the calibration and dividing by
the number of analytes.

10.11.5. Reportable as found is defined as any analyte that would be reported as anything other
than a non-detect.

10.11.6. It is not necessary to run a calibration verification standard at the beginning of the
sequence if samples are analyzed immediately after the completion of the initial
calibration.

10.11.7. Samples quantitated by external standard methods must be bracketed by calibration
verification standards that meet the criteria listed above. Bracketing is not necessary for
internal standard methods.

10.11.8. %Difference calculation
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% Difference for internal and external methods is calculated as follows
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Internal Standard:

RFc-RF
%D = x 100

RF
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External standard:

%D= CFc-CF xlOO
CF

•
Where RFc and CFc are the response and calibration factors

from the continuing calibration

RF and CF are the average response and calibration factors

from the initial calibration

10.11.9. % Drift calculation

% Drift is used for comparing the continuing calibration to a linear or quadratic curve.
The criteria for % drift are the same as for % difference

Calculated Conc. - Theoretical Conc.
% Drift = x 100%

Theoretical Conc.

10.11.10.Corrective Actions for Continuing Calibration

If the overall average %D of all analytes is greater than 2: 15% corrective action must be
taken. This may include clipping the column, changing the liner or other minor
instrument adjustments, followed by reanalyzing the standard. If the overall average %D
still varies by more than 2: 15%, a new calibration curve must be prepared.

I0.11.l1.Corrective Action for Samples

For internal standard methods, any samples injected after a standard not meeting the
calibration criteria must be reinjected.

For external standard methods, any samples injected after the last good continuing
calibration standard must be reinjected.

II. PROCEDURE

11.1. Extraction

Extraction procedures are referenced in the appendices.

11.2. Cleanup

Cleanup procedures are referenced in the appendices.

11.3. Gas Chromatography

Chromatographic conditions for individual methods are presented in the appendices.

11.4. Sample Introduction

In general, volatiles analytes are introduced using purge and trap as described in Appendix A.
Semivolatile analytes are introduced by direct injection of the extract. Samples, standards, and
QC must be introduced using the same procedure.
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Analytical Sequence

An analytical sequence starts with an initial calibration or a daily calibration. Refer to the
individual method appendices for method specific details of daily calibrations and analytical
sequences.

11.5.1. The daily calibration includes analysis of standards containing all single response
analytes and updating the retention time windows.

11.5.2. lfthere is a break in the analytical sequence of greater than 12 hours, a new analytical
sequence must be started with a daily calibration.

•

·11.6. Retention Time Windows

11.6.1. Retention time windows must be determined for all analytes. Make an injection of all
analytes of interest each day over a three day period. Calculate the standard deviation of
the three retention times for each analyte (relative retention times may also be used). For
multiresponse analytes (e.g., Aroclors) use the retention time of major peaks. Plus or
minus three times the standard deviation of the retention times of each analyte defines the
retention time window.

11.6.2. The center of the retention time window is the retention time from the last of the three
standards. The centers of the windows are updated with the mid point of the initial
calibration and each 12 hour calibration. The widths of the windows will remain the
same until new windows are generated following the installation of a new column.

11.6.3. lfthe retention time window as calculated above is less than +/- 0.05 minutes, use +/
0.05 minutes as the retention time window. This allows for slight variations in retention
times caused by sample matrix.

11.6.4. The laboratory must calculate new retention time windows each time a new column is
installed. The new windows must be generated within one week of the installation of the
new column. Until these standards have been run on the new column, the retention time
windows from the old column may be used, updated with the retention times from the
new initial calibration.

11.6.5. Corrective Action for Retention Times

The retention times of all compounds in each continuing calibration must be within the
retention time windows established by the 12 hour calibration. If this condition is not
met, all samples analyzed after the last compliant standard must be reanalyzed unless the
following conditions are met for any compound that elutes outside the retention time
window:

The retention time of that compound in the standard must be within a retention time
range equal to twice the original window.

No peak that would be reportable may be present on the sample chromatogram within an
elution time range equal to three times the original retention time window.

•
11.7. Daily Retention Time Windows

The center of the retention time windows determined in section 11.6 are adjusted to the retention
time of each analyte as determined in the 12 hour calibration standards. ( See the method 8081A
and 8082 appendices for exceptions for multi-response components.) The retention time windows
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must be updated at the beginning of each analytical sequence and with each 12 hour calibration,
but not for any other calibration verification standards.

(
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11.8. Percent Moisture

Analytical results may be reported as dry or wet weight, as required by the client. Percent
moisture must be detennined if results will be reported as dry weight. Refer to SOP CORP-OP
0001 for detennination of percent moisture.

11.9. Procedural Variations

Procedural variations are allowed only if deemed necessary in the professional judgment of the
supervisor to accommodate variation in sample matrix, radioactivity, chemistry, sample size, or
other parameters. Any variation in procedure shall be completely documented using a
Nonconfonnance Memo and approved by a supervisor and QAlQC manager. If contractually
required, the client shall be notified. The Nonconfonnance Memo shall be filed in the project file.
The nonconfonnance is also addressed in the case narrative. Any unauthorized deviations from

this procedure must also be documented as a nonconfonnance, with a cause and corrective action
described.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Qualitative Identification

12.1.1. Tentative identification occurs when a peak is found within the retention time window
for an analyte, at a concentration above the reporting limit, or above the MDL if J flags
are required. Nonnally conftrrnation is required on a second column, but if the detector
is sufficiently specific or if the sample matrix is well enough defined, single column
analysis may be adequate. In some cases GC/MS confirmation may be required. Client
specific requirements may also define the need for second column conftrrnation and 1or
GCIMS confinnation. Refer to the appendices for test specific requirements for
conftrrnation. Identification is confirmed if a peak is also present in the retention time
window for that analyte on the confinnatory column, at a concentration greater than the
reporting limit (MOL if J flag confinnation required).

12.1.2. Dual column quantitation

For confinned results, two approaches are available to the analyst;
A) The primary column approach
Or
B) The better result approach

Both are acceptable to avoid the reporting of erroneous or unconfumed data.

12. I.2.1.Primary column approach:

The result from the primary column is nonnally reported. The result from the
secondary column is reported if any of the following three bulleted possibilities
are true.

• There is obvious chromatographic interference on the primary column
• The result on the primary column is> 40% greater than the result on

the secondary column
• Continuing or bracketing standard fails on the primary column but is

acceptable on the secondary column. (If the primary column result is >
40% higher than the secondary, and the primary column calibration
fails, then the sample must be evaluated for reanalysis.)
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12.1.2.2. Better result approach

The lower of the two results is normally reported. The lower result is
considered better because the higher result is generally higher because of
chromatographic interference. The higher result is reported if any of the
following two bulleted possibilities are true.

• There is obvious chromatographic interference on the column with the
lower result

• The continuing or bracketing calibration on the column with the lower
result fails. (lfthe higher result is > 40% higher and the calibration on
the column with the lower result fails, then the sample must be
evaluated for reanalysis.)

12.1.3. If the Relative percent difference (RPD) between the response on the two columns is
greater than 40%, or if the opinion of an experienced analyst is that the complexity of the
matrix is resulting in false positives, the confirmation is suspect and the results are
qualified. RPD is calculated using the following formula:

•
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•

•

Where R=Result

12.1.4. Multi-response Analytes

For multi-response analytes, the analyst should use the retention time window, but should
rely primarily on pattern recognition. The pattern of peaks will normally serve as
confirmation.

12.1.5. The experience of the analyst should weigh heavily in the interpretation of the
chromatogram. For example, sample matrix or laboratory temperature fluctuation may
result in variation of retention times.

12.2. Calibration Range

If concentrations of any analytes exceed the working range as defined by the calibration standards,
then the sample must be diluted and reanalyzed. Dilutions should target the most concentrated
analyte in the upper half (over 50% of the high level standard) of the calibration range. It may be
necessary to dilute samples due to matrix.

12.3. Dilutions

Samples may be screened to determine the appropriate dilution for the initial run. If the initial
diluted run has no hits or hits below 20% of the calibration range and the matrix aIlows for
analysis at a lesser dilution, then the sample must be reanalyzed at a dilution targeted to bring the
largest hit above 50% of the calibration range.

12.3.1. Guidance for Dilutions Due to Matrix

If the sample is initially run at a dilution and only minor matrix peaks are, then the
sample should be reanalyzed at a more concentrated dilution. Analyst judgement is
required to determine the most concentrated dilution that will not result in instrument
contamination.

12.3.2. Reporting Dilutions
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The most concentrated dilution with no target compounds above the calibration range
will be reported. Other dilutions will only be reported at client request.
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•

(D = 1 if wet weight is required)

12.4. Interferences

If peak detection is prevented by interferences, further cleanup should be attempted. If no further
cleanup is reasonable, then elevation of reporting levels and/or lack of positive identification must
be addressed in the case narrative.

12.5. Internal Standard Criteria for Continuing Calibration

If internal standard calibration is used, then the internal standard response in a continuing
calibration standard must be within 50 to 150% of the response in the mid level of the initial
calibration.

12.6. Calculations

Capabilities of individual data systems may require the use of different formulas than those
presented here. When this is the case, the calculations used must be shown to be equivalent and
must be documented in an appendix attached to this document.

12.6.1. External Standard Calculations

12.6.1.1.Aqueous samples

. (Ax x 11; x DI)
ConcentratIOn (mg / L) = -'------"-

(CF x 11; x Vs)

Where:
Ax =Response for the analyte in the sample
Vi = Volume of extract injected, ilL
Df = Dilution factor .
Vt =Volume of total extract, ilL
Vs = Volume of sample extracted or purged, mL

CF =Calibration factor, area or height/ng, Section 10.1

12.6.1.2.Non-aqueous Samples

(Ax X V, x D/)
Concentration (mg / kg) = -"-------'-

(CF x Vi x W x D)

Where:

W = Weight of sample extracted or purged, g

100 - % Moisture
D=------

100

12.6.2. Internal Standard Calculations

12.6.2.1. Aqueous Samples
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•

•

13.

Cis = Amount of internal standard added, ng
Ais = Response of the internal standard
RF = Response factor for analyte

12.6.2.2.Non-aqueous Samples

(Ax x Os x Dt)
Concentration (mg / kg) = -"------'-

(Ais X RF x W x D)

12.6.3. Surrogate Recovery

Concentrations of surrogate compounds are calculated using the same equations as for
the target compounds. The response factor from the initial calibration is used. Surrogate
recovery is calculated using the following equation:

0/ R Concentration (or amount)found 100
/0 ecovery = x

Concentration (or amount) spiked

METHOD PERFORMANCE

13.1. Method Detection Limit

Each laboratory must generate a valid method detection limit for each analyte of interest. The
MDL must be below the reporting limit for each analyte. The procedure for determination of the
method detection limit is given in 40 CFR Part 136, Appendix B, and further defmed in QA
Policy #: QA-005.

13.2. Initial Demonstration

Each laboratory must make a one time initial demonstration of capability for each individual
method. Demonstration of capability for both soils and water matrices is required. This requires
analysis ofQC check samples containing all of the standard analytes for the method. For some
tests it may be necessary to use more than one QC check mix to cover all analytes of interest.

13.2.1. Four aliquots of the QC check sample are analyzed using the same procedures used to
analyze samples, including sample preparation. The concentration of the QC check
sample should be equivalent to a mid level calibration.

13.2.2. Calculate the average recovery and standard deviation of the recovery for each analyte of
interest. Compare these results with the acceptance criteria given in each appendix.

13.2.3. If any analyte does not meet the acceptance criteria, the test must be repeated. Only
those analytes that did not meet criteria in the first test need to be evaluated. Repeated
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failure for any analyte indicates the need for the laboratory to evaluate the analytical.
procedure and take corrective action.
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•
13.3. Training Qualification

The group/team leader has the responsibility to ensure that this procedure is performed by an
analyst who has been properly trained in its use and has the required experience.

14. POLLUTION PREVENTION

This method does not contain any specific modifications that serve to minimize or prevent pollution.

15. WASTE MANAGEMENT

Waste generated in this procedure will be segregated and disposed according to the waste streams detailed
in the facility hazardous waste management procedures, Attachment B, Chemical Hygiene Plan, Section
WS002, Table 1, current edition.

16. REFERENCES

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, Final Update
III, December 1996, Section 8000B

17. MISCELLANEOUS

17.1. Modifications from Reference Method

17.1.1. Chapter 1 of SW-846 states that the method blank should not contain any analyte of
interest at or above the Method Detection Limit. This SOP states that the Method Blank
must not contain any analyte of interest at or above the reporting limit. Common lab
contaminants are allowed to be up to 5 times the reporting limit in the blank following
consultation with the client.

17.2. Modifications from Previous Revision

This SOP has been substantially revised to reflect changes to Method 8000 contained in Update
III to SW-846.

17.3. Facility Specific SOPs

Each facility shall attach a list offacility specific SOPs or approved attachments (if applicable)
which are required to implement this SOP or which are used in conjunction with this SOP. If no
facility specific SOPs or amendments are to be attached, a statement must be attached specifying
that there are none.

17.4. Flow Diagrams

17.4.1. Initial demonstration and MOL I

1 This flow diagram is for guidance and cannot cover all eventualities. Consult the SOP text and a supervisor if in
doubt.
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Volatiles

Prepare 4
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curve
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Demonstration
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calibration curve
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curve
midpoint

Prepare 7
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reporting
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Analyze 7 replicates
and calculate MDL
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reporting
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Optimize
method

•
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and compare to initial
demonstration

acceptance criteria

Optimize
method

No Start sample
analysis

No

•

17.4.2. 17.4.2. Sample Analysis l

I This flow diagram is for guidance and cannot cover all eventualities. Consult the SOP text and a supervisor if in
doubt.
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1.1. This method describes sample preparation and extraction for the analysis of volatile organics by a
purge and trap procedure, following method 8021 B. However, where required by a client QAPP
this section may also be used to analyze aromatic volatiles by discontinued methods 8020A and
8010B. All requirements ofthe8000B section of this SOP must be met except when superseded
by this Appendix. Refer to Table A-I for the individual analytes normally determined by these
procedures.

1.2. Compounds within the scope of this method have boiling points below 200°C and are soluble or .
slightly soluble in water. Classes of compounds best suited to purge-and-trap analysis include low
molecular weight halogenated hydrocarbons, aromatics, ketones, nitriles, acetates, acrylates,
ethers, and sulfides.

1.3. Water samples and soils samples with low levels of contamination may be analyzed directly by
purge-and-trap extraction and gas chromatography. Higher concentrations of these analytes in
soil may be determined by the medium level methanol extraction procedure.

1.4. This method also describes the preparation of water-miscible liquids, non-water-miscible liquids;
solids, wastes, and soils/sediments for analysis by the purge-and-trap procedure.

2. SUMMARY OF METHOD

•
2.1. An inert gas is bubbled through the sample at ambient temperature or at 40°G-(40°C required for

low level soils), and the volatile components are transferred from the aqueous phase to the vapor
phase. The vapor is swept through a sorbent column where the volatile components are adsorbed.
After purging is completed, the sorbent column is heated and backflushed with inert gas to desorb
the components onto a gas chromatographic column~ Analytes are detected using a
photoionization detector, an electrolytic conductivity detector or a combination of both.

4.3.

•

2.2. For soil samples, a portion of the sample is dispersed in methanol to dissolve the volatile organic
constituents. A portion of the methanolic solution is combined with water. It is then analyzed by
purge-and-trap GC following the normal water method. Ifvery low detection limits are needed
for soil samples then direct purge using sodium bisulfate preservation may be necessary.

3. DEFINITIONS

Refer to the QAMP for definitions of terms used in this SOP.

4. INTERFERENCES

4.1. Refer to section 4 of the method 8000B part of this SOP for general information on
chromatographic interferences.

4.2. Impurities in the purge gas, and from organic compounds out-gassing from the plumbing ahead of
the trap, account for the majority of contamination problems. The analytical system must be
demonstrated to be free from contamination under the conditions of the analysis by running
laboratory reagent blanks. The use of non-TFE plastic tubing, non-TFE thread sealants, or flow
controllers with rubber components in the purging device should be avoided.

Samples can be contaminated by diffusion of volatile organics (particularly methylene chloride
and fluorocarbons) through the septum seal of the sample vial during shipment and storage. A trip
blank prepared from organic-free reagent water and carried through sampling and handling
protocols serves as a check on such contamination.
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Contamination by carryover can occur whenever high-concentration and low-concentration
samples are analyzed sequentially. Whenever an unusually concentrated sample is analyzed, it
should be followed by an analysis of organic-free reagent water to check for cross-contamination.
The trap and other parts of the system are subject to contamination. Therefore, frequent bake-out
and purging of the system may be required.

•
4.5. When utilizing an autosampler system which has multiple ports for sample analysis, it is likely

that only a single stage or port may be contaminated by a highly concentrated sample. If a port is
suspect, a water blank should be analyzed to verify lack of contamination. If the water blank and
subsequent blanks on that port show contamination consistent with the concentrated sample,
further maintenance is required. This may include replacing or cleaning the multi-port valve,
transfer lines, etc.

4.6. A holding blank is kept in the sample refrigerator. This is analyzed and replaced every 14 days. If
the holding blank does not meet the method blank criteria, the source of contamination must be
found and corrected. Evaluation of all samples analyzed in the 14 day period prior to the analysis
of the contaminated holding blank is required.

4.7. Acidification of samples may result in hydrolysis of2-chloroethyl vinyl ether.

5. SAFETY

5.1. Refer to section 5 of the Method 8000B section of this SOP for general safety requirements. .

5.3. The toxicity or carcinogenicity of each chemical used in this~procedure has not been fully defined.
Additional health and safety information can be obtained from the MSDS files maintained in the
laboratory. The following specific hazards are known:

Methanol-- Flammable and toxic. Methanol readily absorbs via the skin.

Sodium bisulfate--lrritant.

(

5.2. Often, purge vessels on purge-and-trap instrumentation are pressurized by the time analysis is
completed. Therefore, vent the pressure prior to removal·ofthese vessels to prevent the contents
from spraying out. •

6. EQUIPMENT AND SUPPLIES

6.1. Microsyringes -- lOJlL, 25JlL, 100JlL, 250JlL, 500JlL, and IOOOJlL. These should be equipped
with a 20 gauge (0.006" ID) needle. These will be used to measure and dispense methanolic
solutions and aqueous samples.

6.2. Gas tight syringes -- 5 mL and 25 mL. Used for measuring sample volumes.

6.3. Purge and Trap Apparatus -- A device capable of extracting volatile compounds, trapping on a
sorbent trap, and introducing onto a gas chromatograph.

6.4. Purge and Trap Autosampler -- In order to maintain high sample throughput. an autosampler is
highly recommended.

6.5. Trap -- The trap used is dependent on the class of compound to be analyzed. Refer to Table A-2
for suggested traps for specific tests.

6.6. Purge Vessels -~ These are dependent on the purge and trap unit/autosampler used. Both
disposable culture tubes (needle sparge units) and specially designed vessels with fritted bottoms
may be used. Follow the manufacturer's suggestions for configuration. •
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6.8. Volumetric flasks, Class A: 5 mL to 250 mL

6.9. pH paper

6.10. Balance capable of weighing to O.Olg for samples.

7. REAGENTS AND SUPPLIES

7.1. Refer to the method 8000B section of this SOP for general requirements for reagents and supplies.

7.2. Organic Free Water

Organic free water is defmed as water in which an interferent is not observed at the reporting limit
of the compounds of interest. Suggested methods for generating organic free water include:

• Filtration through a carbon bed.

• Continuously sparging water with~helium or nitrogen.

• Use of commercial water purification systems.

Other methods may be used, so long as the requirement that the water not show any interferences
is met. The procedure used should be documented in a lab specific attachment.

7.3. Sodium Bisulfate

• 7.4.

7.5.

Methanol·· Purge and Trap Grade

Standards

Refer to tables A-5 and A-6 for details of surrogate, matrix spiking and internal standards.
Calibration standard levels are not specified, since they may depend on the sensitivity and linear
range of specific detectors. However, the low level standard must be equivalent to the reporting
limits specified in Table A- 1.

7.5.1. Volatile standards are prepared by injecting a measured volume of the stock standard into
a syringe containing the appropriate volume oforganic free water. The calibration
standard is then loaded into the purge device.

8. SAMPLE COLLECTION, PRESERVATION, AND STORAGE

8.1. Holding times for all volatile analysis are 14 days from sample collection.

8.2. Water samples are normally preserved at pH < 2 with I: I hydrochloric acid. If residual chlorine is
present, 2 drops of 10% sodium thiosulfate are added.

8.3. Solid samples are field preserved with sodium bisulfate solution for low level analysis, or with
methanol for medium level analysis. Soil samples can also be taken using the EnCore™ sampler
and preserved in the lab within 48 hours of sampling. At specific client request, unpreserved soil
samples may be accepted.

•
8.4. There are several methods of sampling soil. The recommended method, which provides the

minimum offield difficulties, is to take a EnCore sample. (The 5 g or 25 g sampler can be used,
depending on client preference). Following shipment back to the lab the soil is preserved in
methanol. This is the medium level procedure. If very low detec~ion limits are needed « 50 ~g/kg
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for most analytes) then it will be necessary to use two additional 5 g EnCore samplers or to use
field preservation.
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•
8.5. Sample collection for medium level analysis using EnCore samplers.

8.5.1. Ship one 5 g (or 25 g) EnCore sampler per field sample position.

8.5.2. An additional bottle must be shipped for percent moisture determination.

8.5.3. When the samples are returned to the lab, extrude the (nominal) 5g (or 25 g) sample into
a tared VOA vial containing 5 mL methanol (25 mL methanol for the 25 g sampler).
Obtain the weight of the soil added to the vial and note on the label.

8.5.4. Add the correct amount of surrogate spiking mixture. (Add 12.5 ilL of 2000 IlglmL
solution for a nominal 25 g sample, 5 ilL of a 20 IlglmL solution for a nominal 5 g
sample.)

8.5.5. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike
duplicate samples. (Add 12.5 ilL of a 1000 Ilg/mL solution for a nominal 25 g sample,S
ilL of a 10 j.1g/mL solution for a nominal 5 g sample.).

8.5.6. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to
clean methanol (Add 12.5 ilL of a 1000 j.1g/mL solution for a nominal 25 g sample, 5 j.1L
ofa 10 IlglmL solution for a nominal 5 g sample.).

8.5.7. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.5.8. Allow to settle, then remove a portion of methanol and store in a clean Teflon capped
vial at 4~2°C until analysis..

8.6. Sample collection for medium level analysis using field methanol preservation

8.6.1. Prepare a VOA vial by adding 5 mL purge and trap grade methanol. (If a 25 g sample is
to be used, add 25 mL methanol to the VOA vial).

8.6.2. Seal the bottle and attach a label.

8.6.3. Weigh the bottle to the nearest O.Olg and note the weight on the label.

8.6.4. Ship with appropriate sampling instructions.

8.6.5. Each sample will require an additional bottle with no preservative for percent moisture
determination.

8.6.6. At client request, the methanol addition and weighing may also be performed in the field.

8.6.7. When the samples are returned to the lab, obtain the weight of the soil added to the vial
and note on the label.

8.6.8. Add the correct amount of surrogate spiking mixture. (Add 12.5 IlLof 2000 j.1g1mL
solution for a nominal 25 g sample, 5 j.1L of a 20 j.1g/mL solution for a nominal 5 g
sample.)

8.6.9. Add the correct amount of matrix spiking solution to the matrix spike and matrix spike
duplicate samples. (Add 12.5 j.1L of a 1000 j.1g/mL solution for a nominal 25 g sample, 5
ilL of a 10 j.1g/mL solution for a nominal 5 g sample.).
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8.6.10. Prepare an LCS for each batch by adding the correct amount of matrix spiking solution to
clean methanol. (Add 12.5 ilL of a 1000 IlglmL solution for a nominal 25 g sample; 5 ilL
of a 10 IlglmL solution for a nominal 5 g sample.). .•
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•

•

8.6.11. Shake the samples for two minutes to distribute the methanol throughout the soil.

8.6.12. Allow to settle, then remove a portion of methanol and store in a clean Teflon capped
vial at 4:!:2°C until analysis.

8.7. Low level procedure

8.7.1. Iflow detection limits are required (typically < 50 Ilg/kg) sodium bisulfate preservation
must be used. However, it is also necessary to take a sample for the medium level
(methanol preserved) procedure, in case the concentration of analytes in the soil is above
the calibration range of the low-level procedure.

8.7.2. A purge and trap autosampler capable of sampling from a sealed vial is required for
analysis of samples collected using this method. (Varian Archon or 0.1. 4552).

8.7.3. The soil sample is taken using a 5g EnCore sampling device and returned to the lab. It is
recommended that two EnCore samplers be used for each field sample position, to allow
for any reruns than may be necessary. A separate sample for % moisture determination
is also necessary.

8.7.4. Prepare VOA vials by adding a magnetic stir bar, approximately 1 g of sodium bisulfate
and 5 mL of reagent water.

8.7.5. Seal the vial and attach a label. The label must not cover the neck of the vial or the
autosampler will malfunction.

8.7.6. Weigh the vial to the nearest O.Olg and note the weight on the label.

8.7.7. Extrude the soil sample from the EnCore sampler into the prepared VOA vial. Reweigh
the vial to obtain the weight of soil and note on the label.

8.7.8. Note: Soils containing carbonates may effervesce when added to the sodium bisulfate
solution. If this is the case at a specific site, add 5 mL of water instead, and freeze at>
-lOoC until analysis. Analysis may still proceed utilizing the sodium bisulfate instrument
calibration, however, this anomaly must be noted in a nonconformance.

8.7.9. Alternatively the sodium bisulfate preservation may be performed in the field. Ship at
least two vials per sample. The field samplers must determine the weight of soil
sampled. Each sample will require an additional bottle with no preservative for percent
moisture determination, and an additional bottle preserved with methanol for the medium
level procedure.

8.8. Aqueous samples are stored in glass containers with Teflon lined septa at 4°C +/- 2°C, with
minimum headspace.

8.9. Medium level solid extracts are aliquoted into 2 - 10 mL glass vials with Teflon lined caps and
stored at 4°C +/- 2°C. The extracts are stored with minimum headspace.

8.10. The maximum holding time is 14 days from sampling until the sample is analyzed. (Samples that
are found to be unpreserved still have a 14 day holding time. However they should be analyzed as
soon as possible. The lack of preservation should be addressed in the case narrative). Maximum
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holding time for the EnCore sampler (before the sample is added to methanol or sodium bisulfate)
is 48 hours.

(
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8.11. A holding blank is stored with the samples. This is analyzed and replaced if any of the trip blanks
show any contamination. Otherwise it is replaced every 14 days.

( •

•
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EnCore procedure when low level is not required (field steps
in gray)•
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Ship one EnCore
sampler and one bottle 1--_+

for %moisture per .
sample location

Extrude soil sample
from EnCore into tared

septum capped vial
containing 25 mL

methanol

•

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain remove approximately
t----+i t----.l

soil weight. 5 mL methanol and
store in a septum

capped vial.

EnCore procedure when low level is required

Ship one 25g and two
5 g EnCore samplers

and one bottle for
%moisture per sample

location

Sample is ready for
analysis

Extrude 25g soil
sample from EnCore

into tared septum
capped vial containing

25mL methanol

Shake for 2 minutes.
Allow to settle, then

Reweigh vial to obtain I----+i remove approximately
soil weight. 5 mL methanol and

store in a septum
capped vial.

Sample is ready for
analysis

•

Extrude the two 5g
samplers into separate

tared VOA vials
containing 5 mL
sodium bisulfate

solution
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Field methanol extraction procedure (field steps in gray)

Ship following DOT
Prepare a septum Weigh the vial and regulations for

capped vial containing record the weight to the flammable liquids and
f---~ I----~

5 mL methanol for nearest 0.01g on the include a separate
each sample location label. bottle for each sample

location for % moisture
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.'

•
Weigh the sample vial Shake for two minutes.
on receipt. If different Allow to settle, then
from the weight noted t----l-f remove approximately f---l-f
by the sampling crew, 1 mL of methanol and
note as an anomaly store in a septum

and contact the client capped vial

9.
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Field bisulfate preservation procedure (field steps in gray)

Ship following DOT
Prepare a septum We,'gh the vl·al and I t· f .regu a Ions or

capped vial containing record the wel'ght to the . "'d dcorrosive IqUi s an
19 sodium bisulfate in f---+l nearest 0.01g on the f----+l include a separate
5 mL water for each label. b ttl f h Io e or eac samp e

sample location location for % moisture

•

•
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Weigh the sample vial
on receipt. If different
from the weight noted
by the sampling crew,
note as an anomoly

and contact the client

•

Sample is ready for
analysis
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•9.1. Refer to the method 8000B section of this SOP, section 9, for general quality control procedures,
including batch definition, requirements for method blanks, LCS, matrix spikes, surrogates, and
control limits.

10. CALIBRATION AND STANDARDIZATION

10.1. Refer to the method 8000B section of this SOP, section 10, for general calibration procedures.

10.2. Gas Chromatograph Operating Conditions

Various column configurations are possible. If dual column confinnation is necessary, the sample
may be split using a Y splitter at the injector end to direct the sample to two columns and two
detectors. For simultaneous detennination of aromatic and halogenated volatiles, a single column
is used and the PID and ELCO detectors are connected in series.

10.2.1. Refer to Table A-2, A-3 and A-4 for GC operating conditions.

10.3. Initial Calibration

10.3.1. Refer to Section 10 of the 8000B section of this SOP for details of initial calibration
criteria.

10.3.2. Low level soil samples must be purged at 40°C, therefore the calibration curve must also
be purged at 40°C. In addition, the low level soil calibration solutions should contain
approximately the same amount of sodium bisulfate as the samples. .

10.3.3. The low level calibration must be at the reporting limit or below. The remaining.
standards encompass the working range of the detector.

10.304. Calibrate the instrument using the same volume that wilI be used during sample analysis.

1004. Calibration Verification

1004.1. A mid level calibration standard is used for the calibration verification. The gases have a
20%0 criteria rather than the 15% used for other analytes.

1004.2. A calibration verification run is perfonned after every 10 samples for this method.

1004.3. Bracketing of samples with calibration verification runs is only necessary for external
standard analysis.

11. PROCEDURE

11.1. Refer to the method 8000B section of this SOP for general procedural requirements.

11.2. Analytical Sequence

The analytical sequence starts with an initial calibration of at least five points, or a 12 hour
calibration that meets % difference criteria from an existing initial calibration.

11.3. Confirmation

The PID and ELCD detectors are sufficiently selective that second column confinnation is not
always necessary. Requirements for second column confinnation should be decided in

qssaccaO1\sacqa\sop\gc\cgcOO1_4.doc
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consultation with the client. If the PID and ELCD are used in series confirmatory information for
many analytes can be gained by comparing the relative response from the two detectors.•
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11.4. Aqueous Sample Analysis (Purge and Trap units using sparge vessels)

11.4.1. Depending on the sensitivity of the instrument and capabilities of the purge and trap
device, 5, 10, 20, or 25 mL sample volumes may be analyzed. A 5 mL sample volume is
recommended.

11.4.2. Rinse a 5 mL (or 25 mL for larger sample volumes) gas-tight syringe with organic free
water. Fill the syringe with the sample to be analyzed, and compress to volume.

11.4.3. Check and document the pH of the sample remaining in the VOA vial after loading the
syringe.

11.4.4. This procedure invalidates the contents of the VOA vial for further analysis, unless an
aliquot is transferred to a smaller VOA vial with no headspace (e.g., 20 mL) at the same
time the analysis aliquot is removed.

11.4.5. Spike with the appropriate volume of surrogate/internal standard solution and spike
solution (if required) through the barrel of the syringe. The method blank is spiked with
surrogates only, the LCS and matrix spikes with the surrogate and matrix spiking
solutions. Refer to Tables A-5 and A-6 for volumes and concentrations of spiking
solutions.

11.4.6. Load onto the purge and trap device and start the run.

11.4.7. If the initial analysis ofa sample or a dilution of the sample has a concentration of
analytes that exceeds the initial calibration range, the sample'must be reanalyzed at a
higher dilution. When a sample has a high response for a compound, analysis should be
followed by an organic free water blank. It is recognized that during automated
unattended analysis, this may not occur. If any potential carryover hits are present in
samples following highly contaminated samples, the sample must be reanalyzed to
determine if any of these hits are a result of carryover or are actually present in the
sample.

11.4.8. Dilutions may be made in gas tight syringes unless the volume of sample used is less than
5 ilL, in which case dilution in volumetric flasks will be necess·ary.

11.4.8.1. Spike with the same volume of surrogate/internal standard solution as used for
undiluted samples prior to loading onto the purge and trap device.

11.4.8.2.For Matrix spike / matrix spike duplicates where the sample requires dilution,
the sample is spiked after the dilution is performed.

•

11.5. Aqueous and Soil Sample Analysis (Purge and Trap units that sample directly from the VOA vial)

11.5.1. Units which sample from the VOA vial should be equipped with a module which
automatically adds surrogate and internal standard solution to the sample prior to purging
the sample.

11.5.2. If the autosampler uses automatic IS/SS injection, no further preparation of the VOA vial
is needed. Othel'\vise the internal and surrogate standards must be added to the vial.
Note: Aqueous samples with high amounts of sedim~ntpresent in the vial may not be
suitable for analysis on this instrumentation, or they may need to analyzed as soils.
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11.5.3. Sample remaining in the vial after sampling with one of these mechanisms is no longer
valid for further analysis. A fresh VOA vial must be used for further sample analysis.

(
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11.5.4. Check the pH of the sample remaining in the VOA vial after analysis is completed.

11.6. 11.6. Low-Level Solids Analysis using discrete autosamplers

Note: This technique may seriously underestimate analyte concentration and must not
be used except at specific client request for the purpose of comparability with previous
data. It is no longer part of SW-846.

This method is based on purging a heated sedimenUsoil sample mixed with reagent water
containing the surrogate and, if applicable, internal and matrix spiking standards. Analyze all
reagent blanks and standards under the same conditions as the samples (e.g., heated). The
calibration curve is also heated during analysis. Purge temperature is 40°C.

11.6.1. Do not discard any supernatant liquids. Mix the contents of the container with a narrow
metal spatu lao

11.6.2. Weigh out 5 g (or other appropriate aliquot) of sample into a disposable culture tube or
other purge vessel. Record the weight to the nearest 0.1 g. If method sensitivity is
demonstrated, a smaller aliquot may be used. Do not use aliquots less than 1.0 g. If the
sample is contaminated with amilytes such that a purge amount less than 1.0 g is
appropriate, use the medium level method described in section 11.7.

11.6.3. Connect the purge vessel to the purge and trap device.

11.6.4. Rinse a 5 mL gas~tightsyringewith organic free water, and fill. Compress to 5 mL. Add
surrogate/internal standard (and matrix spike solutions if required.) (See Tables A-5, A-6,
A-7 and A-8.) Add directly to the sample from 11.6.2.

11.6.5. The above steps should be performed rapidly and without interruption to avoid loss of
volatile organics.

11.6.6. Add the heater jacket or other heating device and start the purge and trap unit.

11.6.7. Soil samples that have low IS recovery when analyzed «50%) should be reanalyzed
once to confirm matrix effect. If external standard calibration is used, samples with
surrogate recovery below the control limit should be reanalyzed once to confirm matrix
effect.

11.7. Methanol Extract Soils

11.7.1. Rinse a gas-tight syringe with organic free water. Fill the syringe with the same volume
of organic free water as used in the calibrations. Add no more than 2% (v/v) (100 ilL for
a 5 mL purge) methanolic extract (from Section 8.5 or 8.6) to the syringe. Add internal
standard (if used). Load the sample onto the purge and trap device and analyze as for
aqueous samples. If less than 51lL of methanolic extract is to be added to the water,
dilute the methanolic extract such that a volume greater than 51lL will be added to the
water in the syringe.

12. DATA ANALYSIS AND CALCULATIONS

Refer to section 12 of the 8000B section of this SOP.
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13.1. Performance limits for the four replicate initial demonstration of capability required under Section
13.1 of the 8000B section of this SOP are 70-130%, with %RSD ~ 25% The spiking level should
be 20 f!g/L. These limits are for guidance, and certain "difficult" analytes may fall outside this
range. Any outliers must be discussed with Quanterra's Director of Quality Assurance and/or
Director of Technology before proceeding with sample analysis.

14. POLLUTION PREVENTION

This method does not contain any specific modifications that serve to minimize or prevent pollution.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed of according to the waste
streams detailed in the facility hazardous waste management procedures, Attachment B, Chemical
Hygiene Plan, Section WS002, Table 1, current edition.

16. REFERENCES

16.1. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition, Final
Update III, December 1996, Sections 5000, 5030B, 5035 and 8021B

17. MISCELLANEOUS

17,1. Modifications from Reference Method

17.2. Modifications from previous revision

17.2.1. Substantial changes to this method were made to reflect changes. in Update III of SW
846.

17.3. Facility Specific SOPs

Each facility shall attach a list of facility specific SOPs or approved attachments (if applicable)
which are required to implement this SOP or which are used in conjunction with this SOP. Ifno
facility specific SOPs or amendments are to be attached, a statement must be attached specifying
that there are none.
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Table A-I

Standard Analyte List

Test Compound CAS Reporting Limit, IlgIL or Ilglkg

number Aqueous Low Soil Medium
Soil

Halogenated Bromodichloromethane 75-27-4 1.0 1.0 50
volatiles by Bromoform 75-25-2 1.0 1.0 50
8021B Bromomethane 74-83-9 1.0 1.0 50

Carbon Tetrachloride 56-23-5 1.0 1.0 50
Chlorobenzene 108-90-7 1.0 1.0 50
Chloroethane 70-00-3 1.0 1.0 50

Chloroform 67-66-3 1.0 1.0 50
Chloromethane 74-87-3 1.0 1.0 50
Dibromochloromethane 124-48-1 1.0 1.0 50
1,2-Dichlorobenzene 95-50-1 1.0 1.0 50
1,3-Dichlorobenzene 541-73-1 1.0 1.0 50
1,4-Dichlorobenzene 106-46-7 1.0 1.0 50
Dichlorodifluoromethane 75-71-8 1.0 1.0 50
1,I-Dichloroethane 75-34-3 1.0 1.0 -50

1,2-Dichloroethane 107-06-2 1.0 1.0 50
1,I-Dichloroethene 75-45-4 1.0 1.0 50
cis-l,2 Dichloroethene 156-59-4 1.0 .1.0 50
trans-l ,2-Dichloroethene 156-60-5 1.0 1.0 50
Dichloromethane(DCM) 75-09-2 5.0 5.0 250
1,2-Dichloropropane 78-87-5 1.0 1.0 50
cis-I,3-Dichloropropene 10061-01-5 1.0 1.0 50
trans-l,3-Dichloropropene 10061-02-6 1.0 1.0 50
1,1,2,2-Tetrachloroethane 79-34-5 1.0 1.0 50
Tetrachloroethene 127-18-4 1.0 1.0 50
I, 1,1-Trichloroethane 71-55-6 1.0 1.0 50
1,1,2-Trichloroethane 79-00-5 1.0 1.0 50
Trichloroethene 79-01-6 1.0 1.0 50
Trichlorofluoromethane 75-69-4 1.0 1.0 50
1,1,2-Trichloro-I ,2,2-trifluoroethane 76-13-1 1.0 1.0 50
Vinyl Chloride 75-01-4 1.0 1.0 50

Additional
halogenated
volatiles

2-Chloroethyl vinyl ether 110-75-8 5.0 5.0 250
1,2-Dibromoethane 106-93-4 5.0 5.0 250

BTEXby Benzene. 71-43-2 1.0 1.0 50
8021B Ethyl Benzene 100-41-4 1.0 1.0 50

Toluene 108-88-3 1.0 1.0 50
m,p-Xylene 2.0 2.0 100
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Table A-I

Standard Analyte List

Test Compound CAS Reporting Limit, 1lg!L or llglkg .

number Aqueous Low Soil Medium
Soil

o-Xylene 1.0 1.0 50
95-47-6

Aromatic Benzene 71-43-2 1.0 1.0 50
volatiles by Chlorobenzene 108-90-7 1.0 1.0 50
8021B 1,2-Dichlorobenzene 75-34-3 1.0 1.0 50

1,3-Dichlorobenzene 107-06-2 1.0 1.0 50 .

1,4-Dichlorobenzene 75-45-4 1.0 1.0 50
Ethyl Benzene 100-41-4 1.0 1.0 50
Toluene 108-88-3 1.0 1.0 50
m- & p- Xylene 2.0 2.0 100
o-Xylene 1330-20-7 1.0 1.0 50

95-47-6

Additional
aromatic and
unsaturated
volatiles

Methyl tert-butyl ether (MTBE) 1634-04-4 LO 1.0 50

Combined Benzene 71-43-2 . 1.0 1.0 50
halogenated
and aromatic
volatiles by Bromodichloromethane 75-27-4 1.0 1.0 50
8021B Bromoform 75-25-2 1.0 1.0 50

Bromomethane 74-83-9 1.0 1.0 50

Carbon Tetrachloride 56-23-5 1.0 1.0 50
Chlorobenzene 108-90-7 1.0 1.0 50

Chloroethane 75-00-3 1.0 1.0 50
Chloroform 67-66-3 1.0 1.0 50
Chloromethane 74-87-3 1.0 1.0 50

1,2-Dibromoethane(EDB) 106-93-4 1.0 1.0 50
(Additional Compound)
Dibromomethane 74-95-3 1.0 1.0 50
1,2-Dichlorobenzene 95-50-1 1.0 1.0 50
1,3-Dichlorobenzene 541-73-1 1.0 1.0 50
1,4-Dichlorobenzene 106-46-7 1.0 1.0 50
Dichlorodifluoromethane 75-71-8 1.0 1.0 50

•

•

•
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Table A-I

Standard Analyte List

Test Compound CAS Reporting Limit, J.1g/L or J.1g1kg

number Aqueous Low Soil Medium
Soil

1,I-Dichloroethane 75:34-3 1.0 1.0 50
1,2-Dichloroethane 107-06-2 1.0 1.0 50
1,I-Dichloroethene 75-35-4 1.0 1.0 50
cis-I,2-Dichloroethene 156-59-4 1.0 1.0 50
trans-I,2-0ichloroethene 156-60-5 1.0 1.0 50
1,2-0ichloropropane 78-87-5 1.0 1.0 50

cis-I,3-Dichloropropene 10061-01-5 1.0 1.0 50
trans-I,3-Dichloropropene 10061-02-6 1.0 1.0 50
Ethylbenzene 100-41-4 1.0 1.0 50

Methylene Chloride 75-09-2 5.0 5.0 250

;{~

1,1,2,2-Tetrachloroethane 79-34-5 1.0 1.0 50 ,',

Tetrachloroethene 127-18-4 1.0 1.0 50
Toluene 108-88-3 1.0 1.0 50

I, 1,1-Trich loroethane 7.1-55-6 1.0 1.0 50
1,1,2-Trichloroethane 79-00-5 1.0 1.0 50
Trichloroethene 79-01-6 1.0 1.0 50
Trichlorofluoromethane 75-69-4 1.0 1.0 50

Vinyl Chloride 75-01-4 1.0 1.0 50
m- & p- Xylene 2.0 2.0 100
o-Xylene 1.0 1.0 50

95-47-6

(
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Table A-2
Recommended Conditions for Aromatic Volatiles

Parameter Recommen.ded Conditions

Temperature program 40°C, 10min, gOC/minto 200°C,3min

Column 1 Rtx-624 or OB-624 60m x 0.53mm 3.0um
Column 2 Rtx-I or OB-I 60m x 0.53mm 3.0 urn

qssaccaO 1\sacqa\sop\gc\cgcOO 1_4.doc
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Carrier gas Helium or hydrogen
Purge Flow / time 40 mLimin, 11 minutes
Desorb Temp / time 180°C, 2 minutes (24S0C for Vocarb 3000)
Bake Time / temp 200°C, 12 minutes (260°C for Vocarb 3000)
Transfer line / valve temp IISoC

-.

••
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Table A-3.
Recommended Conditions for Method Halogenated Volatiles

Parameter Recommended Conditions

Temperature program 3SoC, 16 min, then SOC/min to 210°C, hold for 2 min

Column I DB-VRX or RTX-S02.2 10Sm x 0.S3 mm id df= 3.0um
Column 2 DB-lor RTX-I 10Sm x 0.S3 mm ID df= 3.0um
Column 3 Rtx - Volatiles 120m x 0.53mm ID df=2.0um
Carrier gas Helium
Purge Flow / time 40 mLimin, 10 minutes
Desorb Temp / time 180°C, 2 minutes (240°C for Vocarb 3000)
Bake Time / temp 200°C, IS minutes (270°C for Vocarb 3000)
Transfer line / valve temp IISoC

Table A-4
Recommended Conditions for Method Combined Aromatic and Halogenated Volatiles

Parameter Recommended Conditions -

Temperature program 3SoC, 16 min, then SOC/min to 210°C, hold for 2min
Column I DB-VRX or RTX-S02.2 10Sm x 0.S3 mm id df= 3.0um
Column 2 DB-lor RTX-I 10Sm x 0.S3 mm ID df= 3.0um
Column 3 Rtx - Volatiles 120m x 0.53mm ID df=2.0um
Carrier gas Helium
Purge Flow / time 40 mLimin, 10 minutes
Desorb Temp / time 180°C, 2 minutes (240°C for Vocarb'3000)
Bake Time / temp 200°C, IS minutes.(270°Cfor Vocarb 3000)"
Transfer line / valve temp I ISoC
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Table A-5
Surrogate and Internal Standard Concentrations

Standard Components Working Solution Spike amount Final concentration
IlglmL IlL(for 5 mL Ilg/L (Ilglkg)

purge)

Aromatic 5
volatiles IS/SS 20 20

I-Chloro-4-fluorobenzene (IS) 20 20
a,a,a-Trifluorotoluene (SS)

Bromochloromethane (SS) 20 5 20

I-Chloro-3-fluorobenzene (IS) 20 20

Combined Fluorobenzene (SS) 20 5 20
Aromatic and
halogenated Bromochloromethand (S5) 20 5 20

1,4-Dichlorobutane (SS) 20 20
volatiles IS/SS I-Chloro-3-fluorobenzene (IS) 20 5 20

'.
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It may be necessary to select different surrogates in order to minimize sample interferences. l-chloro-4
fluorobenzene and 4-chlorotoluene are fairly well resolved from analytes listed in this SOP. However 4
chlorotoluene may sometimes be requested as a target analyte. Other surrogates that may be considered, and issues
associated with their use are:

Bromochloromethane: Elutes very close to chloroform and cis-I,2-
dichloroethene on the 502.2 column. May be a target analyte.
I,2-Bromochloroethane: .
I-Chloro-2-fluorobenzene: Elutes close to ethylbenzene on DB-lor
Rtx-I and close to m,p-xylene on 502.2
a,a,a-Trifluorotoluene: Good for aromatic volatiles, coelutes or very close to
trich loroethene
Bromofluorobenzene: Close to I, I,2,2-trichloroethane and 1,2,3-
trichloropropane on the 502.2 column. Good on DB-lor Rtx-l.
2-Bromo-I-chloropropane: May coelute with 1,1,2-trichloroethane
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Table A-6
Concentrations for LCS and MSIMSD compounds

Standard Components Working Solution J.1g/mL Spike amount J.1L . Final concentration
(5 mL purge) J.1g/L (J.1g!kg)

Aromatic Benzene 10 5 10
Toluene 10 10
Chlorobenzene 10 10

Halogenated Chlorobenzene 10 5 10
1,1-Dichloroethene 10 10
Trichloroethene 10 10

Combination Benzene 10 5 10

aromatic / Toluene 10 10
halogenated Chlorobenzene 10 10

I,I-Dichloroethene 10 10
Trichloroethene 10 10
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This SOP Appendix describes procedures to be used when SW-846 Method.S08lA is applied to the
analysis of organochlorine pesticides by GCIECD. This Appendix may also to be applied when
discontinued SW-846 Method 8080A is requested, and is applicable to extracts derived from any matrix
which are prepared according to the appropriate Quanterra sample extraction SOPs. (CORP-OP-OOOI)

Table B-1 lists compounds which are routinely determined by this method and givestheReporting Limits
(RL) for eac~ matrix. RLs given are based on the low level standard and the sample preparation
concentration factors. Matrix interferences may result in higher RLs than those listed.

At client request, this method may also be used for the analysis of PCBs (Arochlors) in combination with
pesticides, although these are normally analyzed following method 8082, as described in Appendix C of
this SOP. In any event, if samples for PCB analysis do not need the acid clean up procedure, then the same
injection may be used for method 8081 B and 8082, assuming all calibration and QC requirements for both
methods are met. Extracts that have been acid cleaned may not be analyzed for pesticides,since several of
the pesticides will be degraded.

2. SUMMARY OF METHOD

This method presents conditions' for the analysis of prepared extracts of organochlorine pesticides. The
pesticides are injected onto the column and separated and detected by electron capture detection..
Quantitation may be by internal or external standard methods.

3. DEFINITIONS

• 4.

Refer to the QAMP for definitions of terms used in this document.

INTERFERENCES

4.1. Refer to the method 8000B section of this SOP for information regarding chromatographic
interferences.

4.2. Interferences in the GC analysis arise from many compounds amenable to gas chromatography
that give a measurable response on the electron capture detector. Phthalate esters, which are
common plasticizers, can pose a major problem in the determinations. Interferences from
phthalates are minimized by avoiding contact with any plastic materials.

4.3. Sulfur will interfere and can be removed using procedures described in SOP CORP-OP-OOO I.

4.4. Interferences co-extracted from samples will vary considerably from source to source. The
presence of interferences may raise quantitation limits for individual samples. Specific cleanups
may be performed on the sample extracts, including florisil cleanup (Method 3620), Gel
Permeation Chromatography (Method 3640), and Sulfur cleanup (Method 3660). These cleanup
procedures are included in SOP # CORP-OP-OOOI. Use or hexane / acetone as the extraction
solvent (rather than hexane / methylene chloride) will reduce the amount of interferences
extracted.

•
5. SAFETY

5.1. Refer to section 5 of the Method 8000B SOP for general safety requirements.

5.2. Aroclors have been classified as a potential carcinogen under OSHA. Concentrated solutions of
Aroclors must be handled with extreme care to avoid excess exposure. Contaminated gloves and
clothing must be removed immediately. Contaminated skin surfaces must be washed thoroughly.
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Any contact must be reported to the Area Leader and to Environmental Health and Safety for
assessment.
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6. EQUIPMENT AND SUPPLIES

6.1. Refer to Section 6 of the 8000B section of this SOP. A 63Ni electron capture detector is required.

6.2. Refer to Table B-2 for analytical columns.

6.3. Microsyringes, various sizes, for standards preparation, sample injection, and extract dilution.

7. REAGENTS AND STANDARDS

7.1. Refer to the method 8000B section of this SOP for general requirements for reagents and supplies.

7.2. Refer to Table B-3 for details of calibration standards.

7.3. Surrogate Standards

Tetrachloro-m-xylene and decachlorobiphenyl are the surrogate standards. Refer to tables B-5 and
B-6 for details of surrogate standards.

7.4. Column Degradation Evaluation Mix

A mid-level standard containing 4,4'-DDT and Endrin and not containing any of their breakdown
products must be prepared for evaluation of degradation of these compounds by the GC column
and injection port. This mix must be replaced after one year, or whenever corrective action to
columns fails to eliminate the breakdown of the compounds, whichever is shorter. This solution
also contains the surrogates. Refer to Table B-4 for details of the column degradation evaluation
mix. •

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

Refer to Section 8 of the 8000B section of this SOP.

9. QUALITY CONTROL

Refer to Section 9 of the 8000B section of this SOP.

10. CALIBRATION AND STANDARDIZATION

10.1. Refer to Section 10 of the 8000B section of this SOP for general calibration requirements.

10.2. Refer to Table B-2 for details of GC operating conditions. The conditions listed should result in
resolution of all analytes listed in Table B-1 on both columns. Closely eluting pairs are DOE and
dieldrin on the RTX-5 or DB-5 column, and Endosulfan 11 and DOD on the DB-1701 column.

10.3. Column Degradation Evaluation'

Before any calibration runs, either initial or 12 hour, the column evaluation mix must be injected
before each initial or daily calibration. The degradation of DDT and endrin must be calculated
(see equations 9 and 10) and each shown to be less than 15% before calibration can proceed. This
is only necessary if the target compound list includes DDT, Endrin, or any of their degradation
products.

If the breakdown of DDT and/or endrin exceeds the limits given above, corrective action must be
taken. This action may include:

qssaccaO 1\sacqa\sop\gc\cgcOO 1_4.doc •



• Replacement of the injection port liner or the glass wool.

• Cutting off a portion of the injection end of a capillary column.

• Replacing the GC column.
•
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10.4. Initial Calibration

Refer to Section 10 of the 80008 section of this SOP for details of calibration procedures.

10.4.1. Refer to Table 8-8 for the initial calibration analytical sequence.

10.4.2. The response for each single-peak analyte will be calculated by the procedures described
in the general method for GC analysis.

10.4.3. The surrogate calibration curve is calculated from the Individual A8 mix; Surrogates in
the other calibration standards are used only as retention time markers. If there are
resolution problems, then the A and 8 mixes may be analyzed separately.

10.4.4. For multi.component pesticides:

Single point calibration is used for multicomponent pesticides (typically toxaphene and technical
chlordane). Two options are possible; the same quantitation option must be used for standards
and samples. Refer to section 12.3 for guidance on which option to use.

10.4.5. For muiticomponent analytes, the mid level standard must b.e analyzed as part of the
initial calibration. This single point calibration is used to quantitate multicomponent
analytes.

10.4.6. The analyst may include a full 5 point calibration for any of the multicomponent analytes
with the initial calibration. . . . .. .

10.5. 12 hour Calibration Verification

•

The 12 hour calibration verification sequence must be analyzed within 12 hours of the start of the
initial calibration and at least once every 12 hours thereafter if samples are being analyzed. If more
than 12 hours have elapsed since the injection of the last sample in the analytical sequence, a new
analytical sequence must be started with a 12 hour calibration. A mid level calibration standard is
used for the 12 hour calibration. Refer to the 80008 section of this SOP for acceptance criteria.

10.5.1. At a minimum, the 12 hour calibration includes analysis of the breakdown mix followed
by mid level standards of any single and multicomponent analytes.

10.5.2. The retention time windows for any analytes included in the 12 hour calibration are
updated.

10.6. Continuing Calibration

The AB calibration mix is analyzed as the continuing calibration standard. At a minimum, this is
analyzed after every 20 samples, including matrix spikes, LCS, and method blariks. If 12 hours elapse
analyze the 12 hour standard sequence instead. The continuing calibration standard need not include
multicomponent analytes. If instrument drift is expected due to sample matrix or other factors, it may
be advisable to analyze the coniinuing calibration standard more frequently.

10.6.1. A mid leve I calibration standard is used for the continuing calibration.

qssaccaO 1\sacqa\sop\gc\cgcOO 1_4.doc
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•11.1. Refer to the method 80008 section of this SOP for general procedural requirements.

11.2. Extraction

The extraction procedure is described in SOP No. CORP-OP-OOO 1.

11.3. Cleanup

Cleanup procedures are described in SOP No. CORP-OP-OOO 1.

11.4. Suggested gas chromatographic conditions are given in Table 8-2.

11.5. Allow extracts to warm to ambient temperature before injection.

11.6. The suggested analytical sequence is given in Table 8-8.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Refer to the 80008 section of this SOP for identification and quantitation of single component
analytes.

12.2. Identification of Multicomponent Analytes

Retention time windows are also used for identification of multi-component analytes, but the
"fmgerprint" produced by major peaks of those compounds in the standard is used in tandem with
the retention times to identify the compounds. The ratios of the areas of the major peaks are also
taken into consideration. Identification of these compounds may be made even if the retention
times of the peaks in the sample fall outside of the retention time windows of the standard; ifin
the analyst's judgment the fingerprint (retention time and peak ratios) resembles the standard
chromatogram.

12.3. Quantitation of Multicomponent Analytes

Use 3-10 major peaks or total area for quantitationas described in section 10.4.4, initial
calibration of multicomponent analytes.

12.3.1. If there are no interfering peaks within the envelope of the multicomponent analyte, the
total area of the standards and samples may be used for quantitation. Any surrogate or
extraneous peaks within the envelope must be subtracted from the total area.

12.3. 1.1. Multiple peak option

This option is particularly valuable if toxaphene is identified but interferences
make quantitation based on total area difficult. Select 3-10 major peaks in the
analyte pattern. Calculate the response using the total area or total height of
these peaks. Alternatively, fmd the response of each of the 3-10 peaks per
multi-peak pesticide, and use these responses independently, averaging the

.resultant concentrations found in samples for a final concentration result. When
using this option, it is appropriate to remove peaks that appear to be coeluting
with contaminant peaks from the quantitation. (i.e. peaks which are significantly
larger than would be expected from the rest of the pattern.)

Chlordane may be quantitated either using the multiple peak option (12.3.1.1)
total area option (12.3.1.2.) or by quantitation of the major components, a
chlordane, y-chlordane and heptachlor.

qssaccaO1\sacqa\sop\gc\cgcOO 1_4.doc
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The total area of the standards and samples may be used for quantitation of
multicomponent analytes. Any surrogate or extraneous peaks within the
envelope must be subtracted from the total area. This option should not be used
if there are significant interference peaks within the miJlticomponent pattern in
the samples. The retention time window for total area measurement must
contain at least 90% of the area of the analyte.

12.4. Second column confirmation multi-component analytes will only be performed when requested by
the client, because the appearance of the multiple peaks in the sample usually serves as a
confirmation of analyte presence.

12.5. Surrogate recovery results are calculated and reported for decachlorobiphenyl (DCB) unless it is
determined that sample interference has adversely affected the quantitation of that surrogate.
Tetrachloro-m-xylene (TCMX) recovery is reported in lieu ofDCB in samples having the
interference, and also may be used in samples in which DCB recovery is low. Corrective action IS
only necessary if DCB and TCMX are both outside of acceptance limits.

12.6. Calculation of Column Degradation/% Breakdown (%B)

DDT%B = ADDD + ADDE X 100
ADDD + ADDE + ADDr

where:
ADDD, ADDE, and ADDT= the response of the peaks for 4,4'-DDD, 4,4'-DDE,
and 4,4'-DDT in the column degradation evaluation mix.

Endrin %B = Au + AEA X 100
AEK + AEA + AE

where:
AEK, AEA, and AE = the response of endrin ketone, endrin aldehyde, and endrin in
the column degradation evaluation mix. -

13. METHOD PERFORMANCE

13.1. Performance limits for the four replicate initial demonstration of capability required under-Section
13.1 of the main body of this SOP are presented in Table B-7. The spiking level should be
equivalent to a mid level calibration. -

14. POLLUTION PREVENTION

Refer to section 14 of the 8000B section of this SOP.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed of according to the waste
streams detailed in the facility hazardous waste management procedures, Attachment B,Chemical
Hygiene Plan, Section WS002, Table 1, current edition.
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( 16. REFERENCES

SW846, Update III, December 1996, Method 8081 A
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Revision Date: 09/09/98
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•
17. MISCELLANEOUS

17.1. Modifications from Reference Method

None

17.2. Modifications from Previous Revisions

17.3. Substantial revision were made to reflect the changes to method 8081 in Update III to SW-846.

i •\

•qssaccaO1\sacqa\sop\gc\cgcOO1_4.doc



•
APPENDIX B

ANALYSIS OF ORGANOCHLORINE PESTICIDES
. BASED ON METHOD 8081A

17.4. Tables
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Ground water
Low-level Soil
High-level soil/waste
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Table B-1
Standard Analyte list and Reporting Limits

Reporting Limit, Ilg/L or Ilg/kg

Compound water soil waste

Aldrin 0.05 1.7 50
a-BHC 0.05 1.7 50
I3-BHC 0.05 1.7 50
o-BHC 0.05 1.7 50
y-BHC (Lindane) 0.05 1.7 50
a-Chlordane 0.05 1.7 50
y-Chlordane 0.05 1.7 50

4,4'-DDD 0.05 1.7 50
4,4'-DDE 0.05 1.7 50
4,4'-DDT 0.05 1.7 50
Dieldrin 0.05 1.7 50
Endosulfan I 0.05 1.7 50
Endosulfan II 0.05 1.7 50
Endosulfan Sulfate 0.05 1.7 50
Endrin 0.05 1.7 50
Endrin Aldehyde 0.05 1.7 50
.Heptachlor 0.05 1.7 50
Heptachlor Epoxide 0.05 1.7 50
Methoxychlor 0.5 17 500
Toxaphene 2.0 67 2000
APPENDIX IX ADD ONs
Diallate 1.0 33 1000
Isodrin 0.1 3.3 100
Chlorobenzillate 0.1 3.3 100
Additional ADD-ONs

2,4'-DDE 0.10 3.3 100
2,4'-DDD 0.10 3.3 100
2,4'-DDT 0.10 3.3 100
Chlordane (technical) 0.5 17 500

Note: alpha chlordane, gamma chlordane, and endnn ketone are not required for some projects. Reportmg LImIts
may be lowered in the future for some compounds as an appropriate custom mix becomes available.

The following concentration factors are assumed in calculating the Reporting Limits:
Extraction Vol. Final Vol.
1000 mL 10 mL
30g 10mL
I g 10 mL



Table B-2

Parameter Recommended Conditions

Injection port temp 220°C

Detector temp 32SoC

Temperature program ISO°C for I min, 8.SoC/min to 28SoC, , 6 min hold

Column 1 DB-608 30m X 0.53 mm, 0.83 11m
Column 2 DB-1701 30m X 0.S3mm 1.0 11m
Column 3 DB-608, 30m X 0.32 mm, 0.2Sllm
Injection 21lL
Carrier gas Helium or Hydrogen
Make up gas Nitrogen
Y splitter Restek or J&W or Supelco glass tee

,.
I
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APPENDIX B

Standards may be split mto an A and B mix If resolution of all compounds on both columns IS not obtamed.
2 Level 6 is optional and should only be used if linearity can be maintained on the instrument to this level.
3 Compounds may be used in lieu of running a daily technical Chlordane standard for samples that are non-detect
for technical Chlordane.
4 This standard may be used for quantitation of technical chlordane between 50 and 1000 ng/mL. If the chlordane is
more concentrated, the extract must be diluted and reanalyzed.
5 This standard may be used for quantitation of toxaphene between 200 and 4000 ng/mL. If the toxaphene is more
concentrated, the extract must be diluted and reanalyzed.

Table B-3 ..

Calibration Levels ng/mL
Levell Level 2 Level 3 Level 4 Level 5 Level6~

Individual Mix AB
Aldrin 2.5 5 10 10 50 100
g-BHC (Lindane) 2.5 5 10 10 50 100
Heptachlor 2.5 5 10 .10 50 100
Methoxychlor 25 50 100 200 500 1000
Dieldrin 5 10 25 50 100 200
Endosulfan I 2.5 5 10 20 50 100
Endosulfan II 5 10 25 50 100 200
4,4'-DDT 5 10 25 50 100 200
Endrin Aldehyde 5 10 25 50 100 200
Endrin Ketope 5 10 25 50 100 200
13-BHC 2.5 5 10 20 50 100
b-BHC 2.5 5 10 20 50 100
a-BHC 2.5 5 10 20 50 100
4,4'-DDD 5 10 25 50 100 200
4,4'-DDE 5 10 25 50 100 200
Endosulfan Sulfate 5 10 25 50 100 200
Endrin 5 10 25 50 100 200
a-Chlordane' 2.5 5 10 20 50 100
y-Chlordane ' 2.5 5 10 20 50 100
Multicomponent Standards
Chlordane (Technical) 250
Toxaphene 1000"
Surrogates are included with all the calibration mixes at the following levels:

Tetrachloro-m-xylene 2.5 5 10 20 50 100
Decachlorobiphenyl 5 10 20 40 100 200

. .

•

•
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Table B-4
Column Degradation Evaluation Mix nglmL

Component Concentration

4,4'-DDT 25

Endrin 25
Tetrachloro-m-xylene (Surrogate) 20
Decachlorobiphenyl (Surrogate) 20

(
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•
Table B-5

LCSlMatrix Spike and Surrogate Spike levels J.1g/L or J.1g1kg
Aqueous Soil Waste

,·gamma BHC (Lindane) 0.20 16.67 200
.Aldrin 0.20 16.67 200
.Heptachlor 0.20 16.67 200
. Dieldrin 0.50 33.3 500
·Endrin 0.50 33.3 500
4,4'DDT 0.50 33.3 500
Tetrachloro-m-xylene (Surrogate) 0.20 13.3 200
Decachlorobiphenyl (Surrogate) 0.20 13.3 200

Table B-6

LCSlMatrix Spike and Surrogate Spike levels for TCLP J.1g/L or J.1g1kg
Aqueous Waste

Heptachlor 5 500
Heptachlor epoxide 5 500
Lindane 5 500
Endrin 5 500
Methoxychlor 10 1000

qssaccaO l\sacqa\sop\gc\cgcOO1_4.doc
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All levels
Level3!
Level 31

Mid level (Continuing calibration)

•
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Table B-7
Suggested Analytical Sequence

Initial Calibration
Solvent blank (optional)
Breakdown Mix
Individual mix AB
Technical Chlordane
Toxaphene
Solvent blank
Up to 20 samples unless 12 hours comes fIrst)
Solvent blank (optional)
Individual mix AB
Sainples
After 12 hours:
Breakdown mix
Individual mix AB
Any other single component analytes
Any multicomponent analytes

SOP No. CORP-GC-OOO ISAC
Revision No: 4.1
Revision Date: 09/09/98
Page BII ofB12

•

•

A five point curve for any of the multicomponent analytes may be included
If Aroclors are included, a 5 point calibration for Aroclor 101611260 should be included with the initial
calibration and a single point for the other Aroclors. The mid point 101611260 mix is included with the
daily calibration (every 12 hours).

12 hour Calibration

At least every 12 hours, counting from the start of the initial calibration, or from the start of the last daily
calibration, the retention time windows must be updated using the Individual mix AB, and the breakdown mix must
be run before the continuing calibration.

qssaccaO l\sacqa\sop\gc\cgcOO1_4.doc



Table B-8

Performance limits, four replicate initial demonstration of capability

Compound Initial demonstration, Initial demonstration,
mean recovery limits RSD limits

Aldrin 46-112 21
alpha-BHC 51-122 24
beta-BHC 61-120 32
delta-BHC 49.5-118.5 36
gamma-BHC 57-116 23
Chlordane 44.8-108.6 20
4,4'-DDD 52-126 28
4,4'-00E 46-120 27.5
4,4'-ODT 54-137 36
Dieldrin 42.5-124.5 38
Endosulfan I 43-141 24.5
Endosulfan II 78-171 61
Endosulfan Sulfate 62-132 27
Endrin 49-126 37
Heptachlor 57-100 20
Heptachlor Epoxide 43.5-131.5 25.4
Toxaphene 44.4-111.2 20

{
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ANALYSIS OF PCBs BASED ON METHOD 8082

• 1. SCOPE AND APPLICATION

SOP No. CORP-GC-OOO ISAC.
Revision No: 4.1
Revision Date: 09/09/98
Page CI ofC8

1.1. This SOP Appendix describes procedures to be used when SW-846 Method 8000B is applied to
the analysis of polychlorinated biphenyls (PCB) by GC/ECD. This Appendix is to be applied
when SW-846 Method 8082 is requested, and is applicable to extracts derived from any matrix
which are prepared according to the appropriate Quanterra sample extraction SOPs. (CORP-OP
0001). The PCBs are detennined and quantitated as Arochlor mixes.

Table C-I lists compounds which are routinely detennined by this method and gives the
Reporting Limits (RL) for each matrix. RLs given are based on the low level standard and the
sample preparation concentration factors. Matrix interferences may result in higher RLs than
those listed.

Note: SW-846 method 8082 provides incomplete guidance for determination of individual
PCB congeners. This SOP does not include directions for congener specific analysis.

2. SUMMARY OF METHOD

This method presents conditions for the analysis of prepared extracts of PCBs. The PCBs are injected onto
the column and separated and detected by electron capture detection. Quantitation is by the external
standard method.

3. DEFINITIONS

Refer to the QAMP for defmitions oftenns used in this document.

• 4. INTERFERENCES

4.1. Refer to the method 8000B section of this SOP for infonnation regarding chromatographic
interferences.

4.2. Interferences in the GC analysis arise from many compounds amenable to gas chromatography
that give a measurable response on the electron capture detector. Phthalate esters, which are
common plasticizers, can pose a major problem in the detenninations. Interferences from
phthalates are minimized by avoiding contact with any plastic materials.

4.3. Sulfur will interfere and can be removed using procedures described in SOP CORP-OP-OOO 1.

4.4. Interferences co-extracted from samples will vary considerably from source to source. The
presence of interferences may raise quantitation limits for individual samples. Specific cleanups
may be perfonned on the sample extracts, including florisil cleanup (Method 3620), Gel
Penneation Chromatography (Method 3640), and Sulfur cleanup (Method 3660). These cleanup
procedures are included in SOP # CORP-OP-OOO I.

5. SAFETY

5.1. Refer to section 5 of the Method 8000B SOP for general safety requirements.

. qssaccaOI\sacqa\sop\gc\cgcOOI_4.doc•
5.2. Aroclors have been classified as a potential carcinogen under OSHA. Concentrated solutions of

Aroclors must be handled with extreme care to avoid excess exposure. Contaminated gloves and
clothing must be removed immediately. Contaminated skin surfaces must be washed thoroughly.
Any contact must be reported to the Area Leader and Environmental Health and Safety for

assessment.



6.1. Refer to Section 6 of the 80008 section of this SOP. A 63Ni electron capture detector is required.
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/ 6. EQUIPMENT AND SUPPLIES
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•
6.2. Refer to Table C-2 for analytical columns.

6.3. Microsyringes, various sizes, for standards preparation, sample injection, and extract dilution.

7. REAGENTS AND STANDARDS

7.1. Refer to the method 80008 section of this SOP for general requirements for reagents and supplies.
All standards for this method must be replaced

7.2. Refer to Table C-3 for details of calibration standards.

7.3. Surrogate Standards

Tetrachloro-m-xylene and decachlorobiphenyl are the surrogate standards. Other surrogates may be
used at client request. Refer to Table C-4 for details of surrogate standards.

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE

Refer to Section 8 of the 80008 section of this SOP.

9. QUALITY CONTROL

Refer to Section 9 of the 80008 section of this SOP.

10. CALIBRATION AND STANDARDIZATION

10.1. Refer to Section 10 of the 80008 section of this SOP for general calibration requirements.

10.2. Initial Calibration

10.2.1. Refer to Table C-5 for the initial calibration analytical sequence.

10.2.2. The response for each Arochlor will be calculated by the procedures described in the
general method for GC analysis, with the following modifications.

10.2.3. A five point calibration of the Aroclor 101611260 mix is generated with at least mid level
single points for the other Aroclor mixes. The average response factor is used to
quantitate Aroclors 1260 and 1016, other Arochlors are quantitated from the mid level
single point of the individual Aroclor.

10.2.4. The analyst may include a full 5 point calibration for any of the Aroclors with the initial
calibration.

10.2.5. The high and low standards for the initial 5 point calibration of 1016/ 1260 defme the
acceptable quantitation range for the other Aroclors. If any Aroclor is determined above
this concentration the extract must be diluted and reanalyzed.

•

10.2.6. If the analyst knows that a specific Aroclor is of interest for a particular project, that
Aroclor may be used for the five point calibration rather than the 1016/1260 mix.

10.2.7. The surrogate calibration curve is calculated from the Aroclor 1016/1260 mix.
Surrogates in the other calibration standards are used only as retention time markers.
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10.2.8. Two options are possible for quantitation of Aroclors. The same quantitation option must
be used for standards and samples.•
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10.2.8. I. Multiple peak option

Select 3-10 major peaks in the analyte pattern. Calculate the response using the
total area or total height of these peaks. Alternatively, find the response of each
of the 3-10 peaks per Aroclor, and use these responses independently, averaging
the resultant concentrations found in samples for a final concentration result.
When using this option, it is appropriate to remove peaks that appear to be
coeluting with contaminant peaks from the quantitation. (i.e. peaks which are
significantly larger than would be expected from the rest of the pattern.)

10.2.8.2.Total area option

The total area of the standards and samples may be used for quantitation of
multicomponent analytes. Any surrogate or extraneous peaks within the
envelope must be subtracted from the total area. This option should not be used
if there are significant interference peaks within the multicomponent pattern in
the samples. The retention time window for total area measurement must
contain at least 90% of the area of the analyte.

•
10.3. 12 hour Calibration

The 12 hour calibration verification must be analyzed within 12 hours of the start of the initial
calibration and at least once every 12 hours thereafter if samples are being analyzed. If there is a
break in the analytical sequence of greater than 12 hours, then a new continuing calibration rim
must be analyzed before proceeding with the sequence. If more than 12 hours have elapsed since
the injection of the last sample in the analytical sequence, a new analytical sequence must be
started with a 12 hour calibration.

10.3.1. At a minimum, the 12 hour calibration includes analysis of the Aroclor 1016/1260 mix.

10.3.2. It is adequate to verify calibration with a mixture of Aroclors 1016 and 1260. If a
specific Aroclor is expected, it should be included in the daily calibration check.

10.3.3. The retention time windows for any analytes included in the daily calibration are
updated.

10.3.4. For this method samples must be bracketed with successful calibration verification runs.

•

10.4. Calibration verification

The Aroclor 1016/1260 calibration mix is analyzed as the calibration verification standard. This
is analyzed after every 20 samples, including matrix spikes, LCS, and method blanks.
(Depending on the type of samples, it may be advisable to analyze verifications more frequently
in order to minimize reruns.).

10.4. I. A mid level standard is used for the calibration verification.

11. PROCEDURE

11.1. Refer to the method 80008 section of this SOP for general procedural requirements.
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11.2. Extraction

The extraction procedure is described in SOP No. CORP-OP-OOOI.

11.3. Cleanup

Cleanup procedures are described in SOP No. CORP-OP-OOO I.

11.4. Suggested gas chromatographic conditions are given in Table C-2.

11.5. Allow extracts to wann to ambient temperature before injection.

11.6. The suggested analytical sequence is given in Table C-5.

12. DATA ANALYSIS AND CALCULATIONS

SOP No. CORP-GC-OOO 1SAC
Revision No: 4.1
Revision Date: 09/09/98
Page C4 ofC8

•

i
"'.

12.1. Identification of Aroclors

Retention time windows are used for identification of Aroclors, but the "fingerprint" produced by
major peaks of those analytes in the standard is used in tandem with the retention times for
identification. The ratios of the areas of the major peaks are also taken into consideration.
Identification may be made even if the retention times of the peaks in the sample fall outside of
the retention time windows of the standard, if in the analyst's judgment the fingerprint (retention
time and peak ratios) resembles the standard chromatogram.

A clearly identifiable Aroclor pattern serves as confinnation of single column GC analysis.
However, if the pattern is not clear, or if no historical data for the site is available, then second
column confmnation must be performed.

12.2. Quantitation of Aroclors

Use 3-10 major peaks or total area for quantitation

If the analyst believes that a combination of Aroclor 1254 and 1260, or a combination of 1242,
1248 and 1232 is present, then only the predominant Aroclor is quantitated and reported, but the
suspicion of multiple Aroclors is discussed in the narrative. l[well separated Aroclor patterns are
present, then both Aroclors are quantitated and reported.

12.3. If there are no interfering peaks within the envelope of the Aroclor, the total area of the standards
and samples may be used for quantitation. Any surrogate or extraneous peaks within the envelope
must be subtracted from the total area.

12.4. Second column confinnation of Aroclors will only be perfonned when requested by the client, or
if the pattern is not clear or there is no historical data leading to a suspicion that Aroclors may be
present. The appearance of the multiple peaks in the sample usually serves as a confmnation of
Aroclor presence.

12.5. Surrogate recovery results are calculated and reported for decachlorobiphenyl (DCB) unless it is
detennined that sample interference has adversely affected the quantitation of that surrogate.
Tetrachloro-m-xylene CTCMX) recovery is reported in lieu ofDCB in samples having the
interference, and also may be used in samples in which DCB recovery is low. Corrective action is
only necessary if DCB and TCMX are both outside of acceptance lim its.
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• 13.

SOP No. CORP-GC-OOO 1SAC
Revision No: 4.1
Revision Date: 09/09/98
Page C5 ofC8

METHOD PERFORMANCE

13.1. Perfonnance limits for the four replicate initial demonstration of capability required under Section
13.1 of the main body of this SOP are recovery of70-130%. The spiking level should be
equivalent to a mid level calibration.

13.2. Method detection limits (MDL) are detennined for Aroclor 1016 and 1260. Aroclor 1016
represents an Aroclor consisting primarily of low chlorinated congeners while Aroclor 1260
represents an Aroclor consisting primarily of high chlorinated congeners. The same reporting
limit is applied to all Aroclors, and must be supported by both MDLs.

•

•

14. POLLUTION PREVENTION

Refer to section 14 of the 8000B section of this SOP.

15. WASTE MANAGEMENT

15.1. Waste generated in this procedure will be segregated and disposed 0 faccording to the waste
streams detailed in the facility hazardous waste management procedures, Attachment B, Chemical
Hygiene Plan, Section WS002, Table 1, current edition.

16. REFERENCES

SW846, Update III, December 1996, Method 8082

17. MISCELLANEOUS

17.1. Modifications from Reference Method

17.1.1. Method 8082 includes limited direction for congener specific quantitation.· This is
outside the scope of this SOP.

17.2. Modifications from Previous Revisions

The 8082 procedure was added to this revision.
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17.3. Tables

SOP No. CORP-GC-OOO ISAC
Revision No: 4.1
Revision Date: 09/09/98
Page C6 ofC8

•

Ground water
Low-level Soil
High-level soil 1waste

Table C-l
Standard Analyte list gnd Reporting Limits

Reporting Limit, IlgiL or llglkg

Compound water soil waste

Aroclor-I 016 1.0 33 1000
Aroclor-1221 1.0 33 1000
Aroclor-1232 1.0 33 1000
Aroclor 1242 1.0 33 1000
Aroclor-1248 1.0 33 1000
Aroclor-1254 1.0 33 1000
Aroclor-1260 1.0 33 1000

The following concentration factors are assumed in calculating the Reporting Limits:
Extraction Vol. Final Vol.
1000 mL 10 mL
30g 10mL
1 g 10 mL

Table C-2

Parameter Recommended Conditions

Injection port temp 2200 e
Detector temp 325"e
Temperature program 700 e for O.5min, 300 e/min to 1900 e, 2.5°C/min to 225, 18°C/min to

2800 e, 3 min hold
Column I DB-5 or Rtx-5 30m x 0.32mm id, 0.511m
Column 2 DB-1701 or Rtx 1701 30m x 0.32 mm id, 0.2511m
Column 3 DB-608, 30m X 0.32 mm, 0.2511m
Injection 1-211L
Carrier gas Helium or Hydrogen
Make up gas Nitrogen
Y splitter Restek or J&W or Supelco glass tee

qssaccaO I\sacqa\sop\gc\cgcOO 1_4.doc
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Table C-3
Calibration Levels ng/mL

Level I Level 2 Level 3 Level 4 Level 5 Level 6
Aroclor 101611260 50 100 200 300 500 1000
Aroclor 1242~ 200
Aroclor 1221 +1254~ ,200
Aroclor 1232~ 200
Aroclor 1248~ 200
Surrogates are included with all the calibration mixes at the following levels:

Tetrachloro-m-xylene 5 10 30 50 100 200
Decachlorobiphenyl 5 10 30 50 100 200

•
APPENDIXC
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SOP No. CORP-GC-OOOISAC
Revision No: 4.1
Revision Date: 09/09/98
Page C7 ofC8
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Level 6 IS optIOnal and should only be used If Imearlty can be mamtamed on the mstrument to thIS level.
2 Aroclors may be quantitated within the range 50 to 500 nglmL (IOOOnglmL if the level 6 1016/1260 standard is

included). If the Aroclor is more concentrated, it must be reanalyzed at a dilution.

Table C-4
LCS/Matrix Spike and Surrogate Spike levels for Aroclor analysis with Acid Cleanup

~gIL or ~g/kg

Aqueous Soil Waste
Aroclor 101611260 2 167 2000
Tetrachloro-m-xylene (Surrogate) 0.20 13.3 200
Decachlorobiphenyl (Surrogate) 0.20 13.3 200

qssaccaO1\sacqa\sop\gc\cgcOO1_4.doc
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Table C-5
Suggested Analytical Sequence

Initial Calibration
Injection #
I Solvent blank (optional)
2 Aroclor 1016/1260 Levell
3 Aroclor 1016/1260 Level 2
4 Aroclor 101611260 Level 3
5 Aroclor 1016/1260 Level 4
6 Aroclor 101611260 Level 5
7 Aroclor 1232 Level 3
8 Aroclor 1242 Level 3
9 Aroclor 1248 Level 3
10 Aroclor 1221/1254 Level 3
11 Solvent blank
12-31 Sample 1-20 (or as many samples as can be analyzed in 12 hours

Solvent blank (optional)
32 Aroclor 101611260 Level 3

etc

SOP No. CORP-GC-OOO 1SAC
Revision No: 4.1
Revision Date: 09/09/98
Page C8 ofC8

•

12 hour Calibration

At least every 12 hours, counting from the start of the initial calibration, or from the start of the last daily
calibration, the retention time windows must be updated using the Aroclor 1016/1260 mix. Mid level standards of
any other Aroclors expected to be present in the samples are also injected.
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• 1.

SOP No. CORP-GC-OOO ISAC
Revision No: 4.1
Revision Date: 09/09/98
Page Dl ofD6

SCOPE AND APPLICATION

This method is applicable to the gas chromatographic detennination of Chlorinated phenoxy acid
herbicides in extracts prepared by SOP CORP-OP-OOOL The herbicides listed in Table DI are routinely
analyzed. Other chlorinated acids may be analyzed by this method if the quality control criteria in section
9 and the initial demonstration of method perfonnance in section 13 are met.

2. SUMMARY OF METHOD

This method presents conditions for the analysis of prepared extracts of phenoxy acid herbicides by ,gas
chromatography. The herbicides, as their methyl esters, are injected onto the column, separated, and
detected by electron capture detectors. Quantitation is by the external standard method.

3. DEFINITIONS

Refer to the QAMP for defmitions oftenns used in this document.

4. INTERFERENCES

4.1. Refer to the method 8000B section of this SOP for general infonnation regarding
chromatographic interferences.

4.2. Chlorinated acids and phenols cause the most direct interference with this method..

• 5.

4.3. Sulfur may interfere and may be removed by the procedure described in SOP#CORP-OP~OOO I.

SAFETY

5.1. Refer to section 5 of the Method 8000B SOP for general safety requirements.

•

6. EQUIPMENT AND SUPPLIES

6.1. Refer to Section 6 of the 8000B section of this SOP. A 63Ni electron capture detector is required.

6.2. Refer to Table D2 for analytical columns.

6.3. Microsyringes, various sizes, for standards preparation, sample injection, and extract dilution.

7. REAGENTS AND STANDARDS

7.1. Refer to section 7 of the 8000B section of this SOP for general infonnation on reagents and
standards.

7.2. Refer to Table D-3 and D-4 for details of calibration and other standards.

8. SAMPLE PREPARATION, PRESERVATION AND STORAGE

Refer to section 8 of the 8000B section of this SOP.

9. QUALITY CONTROL

9.1. Referto Section 9 of the 8000B section of this SOP for quality control requirements, including the
initial demonstration of capability, definition of a batch, surrogate limits, method blanks,
laboratory control samples (LCS), and matrix spikes (MS).
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/
I 9.2.

9.3.

SOP No. CORP-GC-OOO 1SAC
Revision No: 4.1
Revision Date: 09/09/98
Page 02 of 06

Refer to Table 0-5 for minimum perfonnance criteria for the initial demonstration of capability.

Refer to Table 0-4 for the components and levels of the LCS and MS mixes. •
10. CALIBRATION AND STANDARDIZATION

10.1. Refer to Section 10 of the 8000B section of this SOP for general calibration requirements.

10.2. External standard calibration is used for this method.

10.3. A mid level standard is used for the continuing calibration.

IDA. Refer to Table 0-2, for details ofGC operating conditions.

11. PROCEDURE

11.1. Refer to the method 8000B section of this SOP for procedural requirements.

11.2. Extraction

The extraction procedure is described in SOP #CORP-OP-OOOL

11.3. Cleanup

The alkaline hydrolysis and subsequent extraction of the basic solution described in the extraction
procedure provides an effective cleanup.

1104. Analytical Sequence

The analytical sequence starts with an initial calibration of at least five points, or a daily calibration
that meets % difference criteria from an existing initial calibration.

11.4.1. The daily calibration must be analyzed at least once every 12 hours when samples are
being analyzed. If there is a break in the analytical sequence of greater than 12 hours,
then a new continuing calibration run must be analyzed before proceeding with the
sequence. lfmore than 12 hours have elapsed since the injection of the last sample in the
analytical sequence, a new analytical sequence must be started with a daily calibration.

11.4.2. The daily calibration consists of mid level standards of all analytes of interest. Retention
time windows must be updated with the daily calibration.

11.4.3. After every 12 hours a continuing calibration is analyzed. The continuing calibration·
consists of mid level standards of all analytes of interest. Retention time windows are
updated with continuing calibrations.

11.5. Gas Chromatography

Chromatographic conditions are listed in Table 0-2.

12. DATA ANALYSIS AND CALCULATIONS

12.1. Refer to the 8000B section of this SOP for identification and quantitation of single component
analytes.

12.2. The herbicides are analyzed as their methyl esters, but reported as the free acid. For this reason it
is necessary to ·correct the results for the molecular weight of the ester versus the free acid. This is·
achieved through the concentrations of the calibration standards. For example the 20J.lg/L

qssaccaO 1\sacqa\sop\gc\cgcOO 1_4.doc
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calibration standard for 2,4-D contains 21.3 IlgIL of the methyl ester. No further correction is
necessary.•
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SOP No. CORP-GC-OOO 1SAC
Revision No: 4.1
Revision Date: 09/09/98
Page D3 ofD6

13. METHOD PERFORMANCE

13.1. Multiple laboratory performance data has not been published by the EPA for this method. Table
D-5 lists minimum performance standards required by Quanterra for the four replicate initial
demonstration or capability (required by Section 13.2 of the 80008 part of this SOP) for this
method. The spiking level should be equivalent to a mid level calibration.

14. POLLUTION PREVENTION

This method does not contain any specific modifications that serve to minimize or prevent pollution.

15. WASTE MANAGEMENT

Waste generated in this procedure will be segregated and disposed of according to the waste streams
detailed in the facility hazardous waste management procedures, Attachment 8, Chemical Hygiene Plan,
Section WS002, Table 1, current edition.

16. REFERENCES

Method 8151A, SW-846, Update III, December 1996

•
17. MISCELLANEOUS

17.1. Modifications from Reference Method

Refer to the method 80008 section of this SOP for modifications from the reference method.

17.2. Modifications from Previous Revision

Modifications to the calibration directions were made in order to make the method consistent with
method 80008.
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17.3. Tables

SOP No. CORP-GC-OOO ISAC
Revision No: 4.1
Revision Date: 09/09/98
Page 04 0£D6

Table D-I

Standard Analyte list

Compound CAS Number Reporting Limit, J,lg/L or J,lg/kg
Aqueous Soil Waste

2,4-0 94-75-7 4 80 4000

2,4-DB 94-82-6 4 80 4000
2,4,5-TP (Silvex) 93-72-1 1 20 1000
2,4,5-T 93-76-5 1 20 1000
Dalapon 75-99-0 2 40 2000
Dicamba 1918-00-9 2 40 2000
Dichloroprop 120-36-5 4 80 4000
Dinoseb 88-85-7 0.6 12 600
MCPA 94-74-6 400 8000 400,000
MCPP 93-65-2 400 8000 400,000

The following concentration- factors are assumed in calculating the Reporting Limits:

Specific reporting limits are highly matrix dependent. The reporting limits listed above are provided for guidance
only and may not always be achievable. For special projects, the extracts may be analyzed without any dilution,
resulting in reporting limits 20 times lower than those in Table 0-1.

Ground water
Low-level Soil without GPC
High-Ie-vel soil / waste

Extraction Vol.
1000 mL
50 g
1 g

Final Vol.
10mL
10mL
10mL

Dilution Factor
20
20
20 •

Table D-2
Instrumental Conditions

PARAMETER Recommended conditions
Injection port temp 220°C
Detector temp 325°C
Temperature program 80,2/301170,0/\ /\80, I
Column 1 DB-5MS or RTX 5 30xO.32, 0.5um
Column 2 DB-1701 or Rtx-1701
Injection 1-2J,lL
Carrier gas Helium / Hydrogen
Make up gas Nitrogen

Recommended conditions should result in resolution of all analytes listed in Table 0-1.
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Table D-4

LCSlMatrix Spike and Surrogate Spike levels Jlg/L or Jlglkg1

Aqueous Soil Waste
2,4-D 16 800 16000
Silvex 4 200 4000
2,4,5-T 4 200 4000
2,4-DB 16 800 16000
Dalapon 8 400 8000
DCAA (surrogate) 16 800 16000

(
\
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1 LCS, MS and SS spikes are as the free acid.

SOP Noo CORP-GC-OOO ISAC
Revision No: 401
Revision Date: 09/09/98
PageD60fD6
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Table D-5

Performance limits, four replicate initial demonstration of capability

Compound Initial demonstration, Initial demonstration,
mean recovery limits RSD limits

2,4-D SO-ISO 25
2,4-DB 50-150 25
2,4,5-TP (Silvex) 50-150 25
2,4,5-T 50-150 25
Dalapon 50-150 25
Dicarnba 50-150 25
Dichloroprop 50-150 25
Dinoseb

.
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APPROVAL:

OBJECTIVE:
This policy describes the Quanterra® program of routine analytical quality control (QC)
activities. The objective is to generate QC data that demonstrate that the analytical
process is in control and that the data meet client and method requirements.

•

Director, Quality Assurance
Services

Quanterra Incorporated®

COMPANY-WIDE

Rev. 2, 07/13/98
Supersedes: Revision 1

.~-
Vice . President, Operations

POLICY NAME

Quanterra® Quality Control
Program

Policy #: QA-003

•

SCOPE:
This policy is to be enforced and followed throughout the company.

POLICY:
1.0 Assessments of QC data relative to control limits determine the acceptability of

sample test results. Whenever control criteria are not met, the data must be
evaluated to determine appropriate corrective action. The initial evaluation is made
by the analyst, frequently in

conjunction with data review software and lor senior analysts or supervisors.
Further technical evaluation of the data or data review software output is conducted
by second-party data reviewers. Corrective action decisions, particularly whether or
not to reanalyze samples, should be done in consultation with the client to the
extent possible when operating under project-specific QA plans. Requirements for
assessment and corrective action are described in the attachments to this policy.
Details concerning technical data review and documentation of the reviews are
described in "Technical Data Review Requirements" (Policy QA-012).



(

(

Policy No. QA-003
Revision No.2

Revision Date: 07/13/98 •.
Attachment 2, page of 3

2.0 Quanterra's® standard QC program is to be communicated to the client prior to
acceptance of work. At the same time, every effort must be made to understand
clients' special project requirements. Generally, laboratory project managers serve
as a liaison between the clients and the laboratory staff to ensure that requirements
are properly communicated in writing to both parties. In the event that alternative
QC procedures are not specified by our clients, these standard QC protocols must
be followed to ensure the generation of legally and scientifically defensible
analytical data.

3.0 Successful implementation of this QC program requires that it is clearly understood
by all Quanterra® staff. Training based on this policy will be conducted at each
Quanterra® facility and provided to new personnel as appropriate for their
functions.

4.0 Quanterra's® QC program applies to the following regulatory programs:

4.1 RCRA and SW-846 Methods - All routine analytical projects performed
using SW-846 methods must comply with the requirements described in
Quanterra's® Quality Assurance Management Plan (QAMP, Tables 8.4-2
through 8.4-6) and Attachment I to this policy. The Quality Control sections.
of analytical standard operating procedures (SOPs) referencing SW-846
methods must be consistent with the requirements in Attachment I

4.2 CWA and 40 CFR Part 136 Listed Methods - Any analytical work conducted
in support of an NPDES permit ·or other Clean Water Act compliance
activities, must meet the quality control specifications shown in Quanterra's®
QAMP tables 8.4-2. through 8.4-6. The quality control requirements for the
specific methods listed in the QAMP define the minimum requirements that
must be given in laboratory analytical SOPs.

4.3 CERCLA and CLP Methods - Projects performed using USEPA Contract
Laboratory Program (CLP) methods must comply with the quality control
specifications shown in Quanterra's® Quality Assurance Management Plan
(QAMP) table 8.4-7. The quality control sections of the SOPs referencing
CLP protocols must be consistent with the QAMP and the relevant CLP
Statement of Work.

4.4 Other Programs or Projects with Clearly Defined QC Requirements

4.4.1 The differences between Quanterra's® standard QC program an.:
special project requirements must be specified in project documents.
These documents may include Quality Assurance Project Plans
(QAPjPs), Quality Assurance Program Plans (QAPPs), Sampling and
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Analysis Plans (SAPs), project-specific Quality Assurance Summaries
(QASs), SOPs, contracts, or other approved documents.

4.4.2 Documents describing special project requirements must be reviewed
and approved by appropriate QA and operations staff.

4.4.3 If the special project requirements appear to result in modifications
that contradict federal or state regulatory requirements, the variance
must be noted in writing and communicated to the client. A record of
this communication must be retained as a permanent part of the
project file.

4.4.4 Any special client's project requirements must be communicated to
Quanterra's® analysts in advance of releasing samples for analysis,
and the work must be clearly differentiated in the analytical
documentation, otherwise Attachment I requirements will be followed.

4.5. Projects Without Specific QC Requirements
Any projects for which no specific QC program is specified, regardless of the
source of the analytical methods being used, must follow the requirements
shown in Attachment I.

4.6 Radiochemistry QC

General QC requirements for radiochemistry analyses are provided in Attachment
II.
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ATTACHMENT I
QUANTERRA® QUALITY CONTROL PROGRAM

1.0 INTRODUCTION

This quality control (QC) program is based on the requirements in "Test Methods for
Evaluating Solid Waste", USEPA SW-846, Third Edition with promulgated updates. It
applies whenever SW-846 analytical methods are used. It also applies in whole or in part
whenever project requirements fail to specify some aspect of QC practices described
here. It does not apply when other well defined QC programs (e.g. CLP, CLP-Iike,
AFCEE, ACOE, or NFESC) are specified. This policy represents Quanterra's® base QC
program for environmental analyses.

Details concerning instrument calibrations, tunes, and QC that are required for specific
methods (e.g., interference check samples for ICP and isotopic spikes for dioxin
procedures) are not given here. Refer to the method standard operating procedures
(SOPs) for information about the frequency, assessment and corrective action required for
additional QC elements.

2.0 DEFINITIONS

2.1 QC Batch - The QC batch is a set of up to 20 field samples plus associated
laboratory QC samples that are similar ,in composition (matrix) and that are
proc'essed within the same time period using the same reagent and standard lots.

2.2 Surrogates - Surrogates are organic compounds similar in chemical behavior to
the targetanalytes, but that are not normally found, in environmental samples.
Surrogates are added to all samples in a batch to monitor the effects of both the
matrix and the analytical process on accuracy.

2.3 Method Blank - The method blank (MB) is a control sample prepared using the
same reagents used for the samples. As part of a QC batch, it accompanies the
samples through all. steps of the analytical procedure. The method blank is used to
monitor the level of contamination introduced to a batch of samples as a result of
processing in the laboratory.

•

•
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Instrument/Calibration Blank - The instrument blank is prepared using the same
solvents and reagents (e.g. hexane, methylene chloride, or reagent water) used to
dilute the prepared sample extracts or digests. Unlike the method blank, it is
analyzed without being subject to the preparation steps of the analytical procedure.
It is used to monitor laboratory or reagent contamination introduced at the
instrumental analysis phase of work. For procedures without a separate
preparation step, an instrument blank is equivalent to the method blank, and serves
the same purpose.

Laboratory Control Sample - A laboratory control sample (LCS) is prepared using
a well characterized matrix (e.g. reagent water or Ottawa sand) that is spiked, with
known amounts of representative analytes. Alternate matrices (e.g. glass beads)
may be used for soil analyses when Ottawa sand is not appropriate. As part of a
QC batch, it accompanies the samples through all steps of the analytical process.·
The LCS is used to monitor the accuracy of the analytical process independent of
possible interference effects due to sample matrix.

Matrix Spike and Matrix Spike Duplicate

2.6.1 Matrix Spike - A matrix spike (MS) is a replicate portion of one field sample
in the QC batch that is spiked with known amounts of target analytes. An
MS is spiked with the same analytes at the same concentrations that are
added to the LCS. As part of the QC batch, it accompanies the field
samples through all steps of the analytical process.

2.6.2 Matrix Spike Duplicate - A matrix spike duplicate (MSD) consists of an
additional portion of the same sample used to prepare the MS. This portion
is spiked and processed exactly as is the MS.

2.6.3 The MS and MSD results are used to determine the effect of the sample
matrix on the precision and accuracy of results. Due to the potential
variability of the matrix of each sample, the MS and MSD results may not
have immediate bearing on any samples except the one spiked.

•

2.7 Sample Duplicate A sample duplicate (DU) is a second aliquot of an
environmental sample, taken from the same sample container when possible, that
is processed with the first aliquot of that sample. That is, sample duplicates are
processed as independent samples within the same QC batch. The sample and
DU results are compared to determine the effect of the sample matrix on the
precision of the analytical process. As with the MS/MSD results, the sample/DU
precision results are not necessarily representative of the precision for other
samples in the batch.

2.8 Duplicate Control Sample - Duplicate laboratory control samples (LCS/LCSD, also
called a DCS pair) consist of a pair of LeSs analyzed within the same QC batch to
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monitor precision and accuracy independent of sample matrix effects. This QC
sample is prepared at the request of the client and/or when insufficient sample
volume is received to prepare and analyze an MS/MSD pair. DCS is intended to
provide information regarding the precision of the measurement process.

3.0 BATCH QC ELEMENTS & BATCH PROCESSING

3.1 A QC batch is designed to determine the quality of the analytical results obtained
for a group of up to 20 field samples in terms of accuracy and precision. With
some exceptions as described in Sections 3.6 through 3.8 below, the minimum QC
elements for each QC batch are
• one method blank (MB),
• one laboratory control sample (LCS),
• one matrix spike (MS), and
• one matrix spike duplicate (MSD).

3.2 The identity of each QC batch must be documented and traceable, i.e., each batch
of field samples must be clearly associated with the applicable QC samples.

3.3 To the extent possible, samples that require a preparation step should be analyzed •
together with their associated QC samples. If the samples in a given QC batch
require separate analytical runs, the minimum batch QC in each run is an
acceptable MB or instrument/calibration blank. To the extent possible, the QC
samples should not be analyzed independent of the field samples on a different
instrument.

3.4 For analytical procedures that do not include a separate extraction or digestion
(e.g., volatile organic analysis by purge and trap), the QC batch must be analyzed
sequentially using the same instrument and instrument configuration within the
same calibration event. That is, the same calibration curve, calibration factors, or
response factors must be in effect throughout the analysis.

3.5 Field QC samples (e.g., trip blanks, equipment rinsates, and field duplicates) count
as individual samples, therefore, they add to the QC batch count. Samples that
require simple reanalysis (e.g., dilutions to adjust a sample extract to the working
range of the instrument), as opposed to reextraction or digestion and reanalysis, do

. not count as additional samples in the QC batch. For procedures without a
separate preparation, a reanalysis within the same calibration event (as defined in
Section 3.4) does not add to the batch count.

•



• 3.6

Policy No. QA-003
Revision No.2

Revision Date: 07/13/98
Attachment 2, page of 3

MS/MSD pairs are not the only acceptable means of demonstrating precision.

3.6.1 As requested by clients or required by some methods, batch precision may
also be demonstrated through the analysis of sample duplicates (DUs).
However, the client should be advised that a DU is less likely to provide
usable precision statistics depending on the likelihood of finding
conqentrations below reporting limits.

3.6.2 A duplicate LCS (DCS) may be used to demonstrate method batch precision
independent of client's matrix when the client has not supplied sufficient
sample quantity to prepare an MS, MSD or DU, if requested by the client.

3.6.3 On-going monitoring of LCS results can be used to determine long-term
(a.k.a., between batch) precision and accuracy for a method.

•

•

3.7 Some methods including isotope-dilution methods, pH and ignitability for example,
do not use all of the QC elements listed in Section 3.1. Method exceptions to these
requirements are listed in the QC tables of Quanterra's® QAMP and in the
laboratory's analytical SOPs.

3.8 Deviations from these QC elements must either be noted in project planning
docume,nts (QAPPs, QAPjPs, SAPs, SOWs, QAS, or equivalent) or in a NCM.

4.0 DATA EVALUATION AND CORRECTIVE ACTION

4.1 GENERAL GUIDELINES

4.1.1 Any QC component that is outside of established control limits is
considered an out-of-control event. All out-of-control events must be
documented and the associated data evaluated. Depending on the
specific circumstances, evaluation can lead to a variety of actions.
The following sections and the flowcharts describe the appropriate
corrective action for the most common QC failures. However, it is not
possible to address all possible data evaluation scenarios in this
policy. The guiding principle for all evaluations is that the data and
corrective action decisions must be defensible using Quanterra®
policies, procedures or scientific evidence, and justified in the project
records.

4.1.2 If reanalysis for QC failur.es is conducted and the second analysis
confirms a QC problem that is outside of the laboratory's control,
further testing is not necessary. The problem must be documented
and the data properly qualified in the project report.
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4.1.3 QC failures that are not corrected by reanalysis are documented in
NCMs or using an electronic anomaly system as described in SOP #
CORP-QA-0010. This does not include QC failures due to sample
matrix interferences (particularly MS, MSD and surrogate failures).
These failures are a function of the method used and are normally
outside of the. laboratory's control; trending via NCMs is not required.
Other forms (for example, data review checklists) may be used to
document matrix QC failures.

4.1.4 When ongoing, systematic problems are identified, work must stop
until it can be demonstrated that the system is in control again.

4.2 Method Blank (MB) Evaluation (also see Figure 1)

4.2.1 Acceptance Criteria
All analyte concentrations in the MB must be less than or equal to the project
reporting limit.

4.2.2 Corrective Action for MB Failure
The general corrective action requirement is first reanalysis of the MB, and if •
not resolved then repreparation and reanalysis of all samples in the QC
batch.

The following special situations, while requiring documentation, may allow qualified
data to be reported without reanalysis:

• method blank contaminant analyte concentration found in samples is less than
the RL,

• analyte concentration in samples is greater than 20 times MB concentration, or
• the analyte is a common laboratory contaminant (see below) and the MB

concentration is less than five times the RL for organic analyses or less than two
times the RL for inorganic analyses.

•
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Common Method

Laboratory
Contaminants:

Methylene Volatile

Chloride Organics (GC
or GC/MS)

Acetone Volatile
Organics (GC or
GC/MS)

2-Butanone Volatile
Organics (GC or
GC/MS)

Phthalate Esters Semi-Volatile
Organics (GC or
GC/MS)

Copper Metals
(ICPor GFAA)

Zinc Metals
(ICP or GFAA)

Iron Metals
(ICP or GFAA)

Lead Metals
(Trace ICP or GFAA)

4.3 Laboratory Control Samples (LCS) Evaluation (also see Figure 2)

4.3.1 Acceptance Criteria
The LCS recovery for the control analytes must be within established control
limits. The percent recovery is calculated as follows:

X
LCS Percent Recovery =- x 100

t

Where: X = observed concentration
t = concentration of spike added

4.3.2 Corrective Action for LCS Failure
• check calculations,
• check instrument performance,
• reanalyze the LCS, and if still outside of control limits,
• reprepare and reanalyze all samples in the QC batch.

Notes:



(

Policy No. QA-003
Revision No.2

Revision Date: 07/13/98
Attachment 2, page of 3 •

Notes:

1. It is acceptable to report the data, if the LCS recovery is out high and
analyte of concern was not detected in any of the samples. Successful
MS/MSD and surrogate recoveries may also provide evidence of control of
accuracy, but this would be decided on a case-by-case basis and only with
client approval.

2. In the case of volatile analyses, if the LCS fails, it may be reprepared and
reanalyzed within the same tune period.

3. In the case where all target requested analytes are within control, but some
other LCS compounds are out of control, the LCS may still be considered
acceptable for reporting.

4.4 DUPLICATE LABORATORY CONTROL SAMPLES (LCS/LCSD OR DCS)
EVALUATION (ALSO SEE FIGURE 2)

4.4.1 Acceptance Criteria
The recovery for each spike of the pair must be within established control
limits. The formula used to calculate LCSD recoveries is the same as the
formula for LCS spike recoveries. If a batch includes samples requiring LCS
control and samples requiring DCS control, the LCS used will be the first
LCS that passes control criteria.

The relative percent difference (RPD) for the pair is calculated as follows:

•
RPD =

Where: XI = first observed concentration

X J = second observed concentration

4.4.2 Corrective Action for LCS/LCSD Recovery (Accuracy) Failure
• check calculations,
• check instrument performance,
• reanalyze and/or reprepare and reanalyze all samples in the QC batch.

Note: If either LCS/LCSD spikes fails and the batch cannot be reanalyzed, the •
failure must be documented and noted in the final report.Also see notes under ..
Section 4.3.2.
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4.4.3 Corrective Action for LCSD Precision Failure
• check calculations;
• check instrument performance;
• if the RPD is out of control but both accuracy recoveries are within

acceptance criteria, prepare an NCM, and qualify report.

Note: Because LCS/LCSD limits are based on the standard deviation of data collected
over time and include long-term precision, it would be unusual to fail precision limits
while meeting accuracy limits. If this occurs with any frequency, control limits should
be reevaluated.

4.5 SURROGATE EVALUATION (ALSO SEE FIGURE 3)

4.5.1 Acceptance Criteria
Surrogate recoveries must be within established control limits. Method QC
(MB, LCS, and/or LCSD) results are not acceptable unless the surrogate
recoveries for those QC samples are within control limits. If MS/MSD, DU or
field samples require dilutions beyond the threshold stated in the analytical
SOPs, routine surrogate control limits do not apply and recoveries are not
evaluated. This should be noted in the final report. The recovery is
calculated as follows:

X
Surrogate Percent Recovery =- x 100

t

Where: X = observed concentration
t = concentration of surrogate added

4.5.2 Corrective Action

4.5.2.1 Surrogate Failures in MB, LCS, or LCSD
• check calculation and instrument performance,
• reanalyze QC sample and/or reanalyze all samples in the QC

batch.

Note: Unless otherwise specified by the client, it may be possible to report
qualified results if method QC surrogate recoveries are biased high and
analytes were not detected in the field samples. However, all other QC
requirements would have to be met and the failure would have to be noted in
the final report.
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4.5.2.2 Surrogate Failures in Field Samples or MS/MSD
• check calculation and instrument performance;
• evaluate objective evidence of matrix interference (e.g.
heterogeneous sample, interfering compounds seen on
chromatograms, or interference demonstrated by prior analyses);

• document the failure and note it on the final report;

Note: Some client programs require reanalysis to confirm matrix
interferences. Check special project instructions for this corrective action.

4.6 MATRIX SPIKE AND MATRIX SPIKE DUPLICATES (MS/MSD) EVALUATION
(ALSO SEE FIGURE 4)

4.6.1 Acceptance Criteria
MS and MSO recoveries and RPD should be within established control limits.

If MS or MSO samples require dilutions beyond the threshold stated in the
analytical SOPs, routine control limits do not apply and recoveries are not •
evaluated, but this should be noted in the final report. The MS and MSD
recoveries are calculated as follows:

observed concentration in spiked sample
concentration of spike added=

MS or MSD Percent Recovery = [X,; X] x 100

Where: X = observed concentration in
unspiked sample

X=,.

Notes: 1. If sample result is NO, X =0 when no values reported
below RL.

If sample result is reported as a value <RL, X =reported value.

2. CLP forms software uses observed recovery, not
concentrations.

RPO is defined in Section 4.4.1.

4.6.2 Corrective Action for MS/MSO or MS/MSO RPO Failure (assuming that the LCS
is in control)
• check calculation and instrument performance, e·
• consider objective evidence of matrix interference (e.g. heterogeneous

sample, interfering compounds seen on chromatograms, or interference
demonstrated by prior analyses);



•

•

Policy No. QA-003
Revision No.2

Revision Date: 07/13/98
Attachment 2, page of 3

• document the failure and note on final report;

Note: Some client programs require reanalysis to confirm matrix
interferences. Check special project requirements for this corrective
action.

4.7 Sample Duplicate (DU)

4.7.1 Acceptance Criteria
The RPD for the sample and its duplicate must be within established control
limits. The RPD is the same as for the MS/MSD (see 4.6.1 above).

4.7.2 Corrective Action for DU Failure
• check calculation and instrument performance,
• document the QC failure and note on the final report.

5.0 ESTABLISHING QC ACCEPTANCE LIMITS

5.1 Selecting the Data Set
For new procedures, published method limits can be used until sufficient QC data
are acquired (minimum of 20 to 30 data points recommended). However, the
published limits may not be appropriate if they are based on a single-operator or
single-laboratory study. In this case, the QA Manager may establish default limits
until enough data is collected for laboratory established limits to be determined.
For existing procedures, data collected over several months to a year or more can
be Lised. Control tables or control charts are used together with the calculated
mean and standard deviation to determine if the data set being considered are free
of trends and are representative. If it appears that the data include gross outliers,
outlier tests such as the Grubbs Test, Dixon Test (for 20 or fewer data points), or
Rule-of-Huge-Error Test can be used to justify eliminating individual data points.
Laboratory established limits must be reevaluated at least annually.

5.2 CALCULATING LABORATORY STATISTICAL PERFORMANCE

Where: s = standard deviation

If there are insufficient MS/MSD data available to calculate limits, LCS/LCSD limits
may be used. If there are insufficient sample surrogate recovery data available to
calculate limits, method limits may be used, if available. For methods, matrices, and/or

•
Accuracy:
Precision:

mean recovery ±3s
zero to (mean RPD + 3s)
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analytes with very limited data, interim limits should be established using available data
or by analogy to similar methods or matrices.

5.3 Setting Control Limits
The working control limits to be used by the laboratory are based on evaluation of
the calculated laboratory statistical performance and available interlaboratory limits
provided in the reference methods. Note that some SW-846 methods only supply
single-operator or single-laboratory method performance data, which should be
used for guidance only and may not be appropriate for routine lab operation.

The control limits should be evaluated for systematic trends and consistency of the
performance of the analytical procedure at least annually or whenever new patterns
of performance are observed in the laboratory data (i.e. new methods, equipment,
etc.). When evaluating current "laboratory-generated limits" against historical
"laboratory-generated limits", the laboratory QA manager should investigate any
significant changes in "laboratory-generated mean" and "laboratory-generated
range" and should attempt to identify the cause before making any changes to the
laboratory limits. If the recalculated limits are consistent with the historical limits,
the historical limits may remain unchanged.

Notes: Laboratory-generated mean = statistical mean (i.e. I Xi I n)

Laboratory-generated range = statistical ranges indicated in the previous
section

2. If the laboratory-generated mean is within ± 10% of the historical mean, the two
means are not significantly different and no investigation of cause of change would
be necessary.

3. If the in-house calculated data lead to limits that are significantly tighter than both
the guidance limits and/or the calibration acceptance criteria for the method, the
laboratory can default to using the laboratory-generated mean ± calibration
acceptance limit. Unreasonably tight statistical limits can result from the exclusion
of unacceptable results from the database. If investigation demonstrates that this is
happening, the laboratory's data entry systems should be improved. The lab
should employ a statistical test for outlier values before excluding data points.
(Reiterations of outlier tests lead to narrower limits and should be used with
caution.)

4. If the decision is to use guidance limits from the method, the laboratory should
investigate procedural improvements leading to better performance.

•
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6.0 REPORTING QC DATA
The QC data routinely reported includes the LCS, method blank and surrogate
standards. Matrix QC are reported on a project or client basis, .and clients are
encouraged to identify on the custody forms specific samples to be used for matrix
spiking. Client reporting requirements are negotiated and documented as part of the
project records. Ultimately, all reporting decisions should accommodate the client's
requirements .



(

Policy No. QA-003
Revision No.2

Revision Date: 07/13/98
Attachment 2, page of 3 •

Figure 1 - Method Blank Evaluation
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Figure 3 - Surrogate Evaluation
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ATTACHMENT 2
QUANTERRA® RADIOCHEMISTRY QUALITY CONTROL PROGRAM

1.0 INTRODUCTION

This Attachment describes the general quality control (QC) program in place to support
radiochemical analyses performed in Quanterra® laboratories. Due to the lack of a
national QC program which has been deemed to be the industry standard for
radiochemistry, individual procedures may vary in their requirements. The program
defined here should be taken as the minimum QC program. The details of the
implementation and acceptability of the program are described in laboratory SOPs. The
requirements of this Attachment may be superseded by a project Scope of work or QA
program.

All data produced by the Quanterra® radiochemistry laboratories shall be reviewed by
procedures described in the Quanterra® QAMP and facility SOPs. The review will be
documented using a data review check list.

2.0 QUALITY CONTROL SAMPLES

2.1 Sample batches (defined in Attachment 1 of this policy) will be accompanied by
laboratory prepared QC samples. The minimum QC samples required in a batch
are as follows:

2.1.1 Method Blanks: carried through the entire preparation and analysis
procedure, one for each batch.

2.1.2 Laboratory Control Samples: prepared and/or analyzed with the samples,
one for each batch.

2.1.3 Sample Duplicates: one for each batch, assuming sufficient sample is
received.

2.2 Additional Quality Control Samples may include. matrix spikes and matrix spike
duplicates (matrix spike duplicates will replace sample duplicates) which are
performed when contractually required. Matrix spikes are not prepared for samples
which are counted directly and are subject to homogenization restrictions, such as
solid samples for gamma or alpha/beta analysis.
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2.3 Tracers and carriers are added to every sample, blank, and QC sample when
required by the analytical method. Tracers are radioisotopes usually with the same
atomic number as the target analytes, when available. Carriers are non
radioactive compounds added to assist in isolation of the target analyte(s). Both
tracers and carriers, when standardized can be used to correct counting results for
actual recovery of the analyte when available radioactive tracers are NIST
traceable.

3.0 ACCEPTABILITY CRITERIA/CORRECTIVE ACTION

3.1 In the absence of specific client instructions, the following criteria apply. However,
individual cases allow for exceptions as stated below:

3.1.1 Re-counts - Client and/or QC samples are recounted if the acceptance
criteria have not been met as indicated on the Data Review Checklist and as
deemed necessary by the team leader/designee. Additionally, any blank,
spike or client sample may be recounted to verify a result. If the re-count
result is found to be within limits, the Data Reviewer accepts the re-count
data. If the re-count result is found not to be within limits, the affected
samples may need to be reanalyzed.

3.1.2 Reanalysis - If sample reanalysis is necessary and/or the client provides
permission, the affected samples and associated quality control samples
shall be reanalyzed providing sufficient sample is available: The data of the
reanalysis set shall be reviewed using the same criteria as the original data
set. .

3.2 Method Blank: In general, method blanks may not contain concentrations of the
analyte(s) of interest above the Reporting Limit (RL) or Client-Required Detection
Limit (CRDL). Specific client requirements may require other criteria for the method
blank. The occurrence of an unacceptable method blank requires investigation
into the source of the contamination, followed by reanalysis of the associated batch
of samples with an acceptable method blank unless the activity levels of the
samples are significantly higher than the blank and or the MDA or MDC. The
method blank may be water for all matrices unless client requirements specify
otherwise

•

3.3 Yield Monitors: - For QC and sample data where gravimetric (chemical) or tracer
recoveries are used for yield correction, the yield of the sample must meet, in the
absence of specific limits, a yield monitor recovery greater than or equal to 20%
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QC sample yields. Unacceptable yields for a sample require reanalysis of the
sample in a batch with acceptable QC sample yields. Samples may be reported
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with unacceptable yield only if repeat analyses indicate that a matrix effect exists
that prevents acceptable yield.

3.4 Laboratory Control Sample: Criteria for acceptability of Laboratory Control Samples
are set by each procedure, and may utilize historical LCS recovery data. The
occurrence of an unacceptable LCS requires investigation into the source of the
nonconformance, followed by reanalysis of the associated batch of samples with an
acceptable LCS.

3.5 Duplicate Samples: Acceptability criteria for duplicate sample results are stated in
laboratory Standard Operating Procedures, and may utilize historical duplicate RPD
data. Data associated with duplicate analyses that exceed the RPD criteria are
evaluated for usabilitY, and if reported without corrective action, are flagged and
noted in client reports.

3.6 Matrix Spike Recoveries: Acceptable matrix spike recovery is determined from
laboratory historical data. Control limits are established for acceptability for each
method and matrix at least annually. Samples with unacceptable matrix spike
recoveries are flagged and noted in client reports unless the recovery can be
shown to be due to laboratory error.

4.0 MDAs/MDCs

4.1 All radiochemical results are reported with both a sample-specific Minimum
Detectable Activity (MDA) or Minimum Detectable Concentration (MDC) and an
associated error. Formulas for calculating the MDA or MDC and the error are
given in the Standard Operating Procedures. If the sample MDAlMDC is greater
than the RL or CRDL, the Data Reviewer shall examine the sample volume/weight,
counting time, and detector efficiency. The Data Reviewer shall decide if the
sample should be recounted, reanalyzed, or the data accepted. If the sample
activity exceeds the achieved MDAlMDC, no further action is necessary.
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Attachment 0
Battery Area QAPP

IAIl results in mglk9 SOIL SCREENING LEVEL
Analytical I EPA R9 PRGs Ecological Lab Reporting

CONSTITUENT Method Ingestion Residential I Industrial DQLSoil Limit
SOIL AREA SAMPLES

Explosives (5samples)
Pentaeryth,itrol tetranitrate (PETN) 8330 NA NA NA 0.5

,4,6-Trinitrotoluene (TNT) 8330 NA 16 82 NA 0.5
yclotrimethylene trinit,aamine (RDX) 8330 NA 4.4 22 NA 0.625
yclotetremethvtene tetranitramine CHMX) 8330 NA 3100 44,000 NA 1.6
etryl 8330 NA 610 8,800 NA 0.38
rinitrobenzene 8330 NA 3.3 34 NA 0.575

1,3-dint,obenzene 8330 NA 6.1 88 NA 0.49
-amino 2,6.dinitrotoluene 8330 NA 65 680 NA 0.45
-amino 4,6-Dinitrotoluene 8330 NA 130 1,400 NA 0.4
,4-DNT 8330 NA 120 1,800 NA 0.25
,6-DNT 8330 NA 61 880 NA 0.39
·nitrotoluene 8330 NA 370 1,000 NA 0.72
NT 8330 NA 370 1,000 NA 0.5

NT 8330 NA 370 1,000 NA 0.48
Metals (4 samples)

luminum 6010 NA 76000 100,000 NA 20
arium 6010 5500 5400 100000 1 20
admium 6010 78 37 810 0.002 0.5
h,omium (total) 6010 390 210 450 0.4 1
ead 6010 400 400 750 0 10
ercury 7471 23 23 610 0.1 0.04
olatile Organics (4 samples)
ichlo,omethane (methylene chloride) 8260 85 8.9 21 4.05 0.01
cetone 8260 7800 1600 6200 NA 0.01
ethyl ethyl ketone 8260 NA 7300 28000 90 0.01
ethyl isobutyl ketone 8260 NA 790 2900 443 0.01

oluene 8260 16000 520 520 5.45 0.005
ylene (total) 8260 160000 210 210 10 0.005
rans 1,3-dichlo,op,opene 8260 NA 0.25 0.55 0.398 0.005

1,l,1-trichloroethane 8260 NA 630 1400 30 0.005
1,1,2-trichloroethane 8260 11 0.84 1.9 28.6 0.005

ppendix IX Constituents 1 sample)
cenaphthene 8270 4700 3700 38000 NA 0.33
cenaphthylene 8270 NA NA NA NA 0.33
cetone 8260 7600 1600 6200 NA 0.01
cetophenone 8270 NA 0.49 1.6 NA 0.33
cetonitrile 8260 NA 270 1700 NA 0.01
·Acetylaminofluorene 8270 NA NA NA NA 3.3
crolein 8260 NA 0.1 0.34 NA 0.1
crylonitrile 8260 NA 0.21 0.51 NA 0.1
Idrin 8081 0.04 0.029 0.15 NA 0.0017
lIyl chloride 8260 NA 3000 43000 NA 0.005
-Aminobiphenyl 8270 NA NA NA 0.003 1.6
niline 8270 NA 85 430 0.057 0.33
nthracene 8270 23000 22000 100000 1480 0.33
ntimony 6020 31 31 820 0.142 0.2
ramite 8270 NA 19 99 166 0.66
rsenic 6020 0.4 0.39 2.7 5.7 0.2

Barium 6020 5500 5400 100000 1.04 0.1
Benzene 8260 22 0.65 1.5 0.255 0.005
Benzo a]anthracene 8270 0.9 0.62 2.9 5.21 0.33

enzo blfluoranthene 8270 0.9 0.62 2.9 59.8 0.33
Benzo[klfluoranthene 8270 9 6.2 29 148 0.33
Benzo[9,h,ilperylene 8270 NA NA NA 119 0.33
Benzo[a]pyrene 8270 0.09 0.062 0.29 1.52 0.33
lBenzyl alcohol 8270 NA 18000 100000 65.8 0.33
lBeryllium 6020 0.1 150 2200 1.06 0.1

Ipha-BHC 8081 0.1 NA 0.3 0.099 0.0017
beta-BHC 8081 0.4 NA 1.1 0.004 0.0017

elta-BHC 8081 NA NA NA 9.94 0.0017
amma-BHC;Lindane 8081 0.5 NA 1.5 O.OOS 0.0017
is(2-chloroethoxy)methane 8270 NA NA NA 0.302 0.33
is(2-chloroethyl)ether 8270 0.6 0.21 0.62 NA 0.33
is(2-chloro-l-methylethyl)ethe, 8270 NA 2.9 8.1 NA 0.33

Bis(2·ethylhexyl)phthalate 8270 46 35 180 0.926 0.33
Bromodichloromethane 8260 10 1 2.4 0.54 0.005
IBromoform 8260 81 62 310 15.9 0.005
I4-Bromophenyl phenyl ethe, 8270 NA NA NA NA 0.33
Butyl benzyl phthalate 8270 16000 12000 100000 0.239 0.33

admium 6020 78 37 810 0.002 0.1
a,bon disulfide 8260 7800 360 720 0.094 0.01
arbon tetrachlo,ide 8260 5 0.24 0.53 2.98 0.005
hlo,dane 8081 0.5 1.6 11 0.224 0.0017

p-Chloroaniline 8270 310 240 3500 1.1 0.33
hlo,obenzene 8260 1600 150 540 13.1 O.OOS
hlo,obenzilate 8270 NA 1.8 9.1 5.05 0.33

p-Chloro-m-cresol 8270 NA NA NA 7.95 0.33
hloroethane 8260 NA 3 6.5 NA 0.005
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Attachment D
Battery Area QAPP

iAll results in mglkg SOIL SCREENING LEVEL
Analytical EPA R9 PRGs Ecological Lab Reporting

CONSTITUENT Method Ingestion Residential Industrial DQLSoil Limit
hloroform 8260 100 0.24 0.52 1.19 0.005

-Chloronaphthalene 8270 NA 3900 27000 D.012 D.33

-Chlorophenol 827D 390 63 24D D.243 0.33

Chlorophenyl phenyl ether 827D NA NA NA NA D.33

hloroprene 8260 NA 3.6 12 D.DD3 0.D1

hromium (total) 6D2D 39D 210 450 D.4 0.2

hrysene 827D 88 62 29D 4.73 0.33

Cobalt 6D2D NA 470D 1DDDDD 0.14 D.1

opper 602D NA 29DD 76DDD D.313 0.2

m-Cresol 8270 NA 33DD 3400D 3.49 D.33

b-Cresol 8270 390D NA 34DDO 4D.4 0.33

p-Cresol 8270 NA 330 3400 163 0.33

yanide 9012 160D NA 14DOD 1.33 0.5

,4-D 8151 NA 69D 12DOD D.D27 D.08

,4'-DDD 8D81 3 2.4 17 D.758 D.DD34

,4'-DDE 8D81 2 1.7 12 D.596 0.0034
,4'DDT 8D81 2 1.7 12 0.D18 D.0034

Diallate 8270 NA 8 40 D.452 D.66
ibenz a,h]anthracene 8270 D.D9 0.062 0.29 18.4 0.33

Dibromochloromethane 8260 8 1.1 2.7 2.05 D.ODS
1,2-Dibromo-3-chlaropropane 8260 NA 0.45 4 O.D35 0.01
1,2-Dibromoethane; Ethylene 826D NA D.D069 0.048 1.23 D.D1
Di-n-butyl phthalate 827D 78DD 61DO 88DOD 0.15 D.33
a-Dichlorobenzene 8260 7000 37D 37D 2.96 D.DDS
m-Dichlorobenzene 8260 NA 13 52 37.7 O.ODS
p-Dichlorobenzene 8260 27 3.4 8.1 0.546 D.OD5

,3-Dichlorobenzidine 8270 1 1.1 5.5 0.646 1.6
ans-1,4-Dichloro-2-butene 8260 NA NA NA NA D.D1
ichlorodifluoromethane 8260 NA 94 31D 39.5 D.DD5
,1-Dichloroethane 8260 78DD 59D 21DD 2D.1 0.005

1,2-Dichloroethane 8260 7 D.35 D.76 212 D.DDS
1,1-Dichloroethylene 8260 1 D.D54 D.12 8.28 D.DDS
rans-1,2-Dichloroethylene 8260 1600 63 21D D.784 D.DD5

12,4-Dichlorophenol 827D 230 18D 26DD 87.5 0.33
,6-Dichlorophenol 8270 NA NA NA 1.17 0.33

1,2-Dichloropropane 8260 9 D.35 D.77 327 D.D05
1,3-Dichloropropene (mixture) 8260 4 D.7 1.6 NA D.DD5
~is-1,3-Dichloroprapene 8260 NA NA NA D.398 D.DD5
rans-1,3-Dichloropropene 826D NA 0.25 0.55 D.398 D.DD5
ieldrin 8D81 0.04 0.03 D.15 D.DD2 D.0034

Diethyl phthalate 8270 63DDD 49000 10DooD 24.8 D.33
O,O-Diethyl 0-2-pyrazinyl phosphorothioate 827D NA NA NA D.8 1.6
Dimethoate 827D NA 12 18D D.218 0.66
p-(Dimethylamino)azobenzene 8270 NA NA NAA D.D4 0.66

,12-Dimethylbenz[a]anthracene 827D NA NA NAA 16.3 D.66
,3-Dimethylbenzidine 8270 NA D.D53 D.27 0.1D4 1.6
Ipha, alpha-Dimethylphenethylamine 8270 NA 61 88D D.3 1.6
,4-Dimethylphenol 8270 160D 120D 14DDD 0.01 D.33
imethyl phthalate 8270 NA 1DDooO 1ooDoo 734 0.33
-Dinitrobenzene 827D NA 6.1 88 0.655 D.33

,6-Dinitro-o-cresal 827D NA NA NA D.144 1.6
A-Dinitrophenol 827D 16D 120 18DO D.061 1.6
,4-Dinitrotoluene 827D 0.9 12D 18DO 1.28 0.33
,6-Dinitrotoluene 827D D.9 61 880 D.D33 0.33

Dinoseb 827D NA 61 880 0.D22 D.66
Di-n-octyl phthalate 827D 16DD 12DD 1DDDO NA D.33
1,4-Dioxane 826D NA 44 22D 2.D5 0.25

iphenylamine 8270 NA 150D 22DOD 1.01 ..
isulfoton 8270 NA 2.4 35 D.D2 1.6
ndosulfan I 8081 NA NA NA D.119 D.DD17
ndosulfan II 8D81 NA NA NA 0.119 D.DD34
ndosulfan sulfate 8081 NA NA NA 0.036 D.DD34
ndrin 8081 23 18 260 D.D1 0.OD34
ndon aldehyde 8081 NA NA NA 0.D11 D.OD34
thylbenzene 8260 7800 23D 230 5.16 0.005

Ethyl methacrylate 826D NA 14D 14D 3D D.D1
Ethyl methanesulfonate 827D NA NA NA NA D.33
Famphur 827D NA NA NA D.05 3.3
Fluoranthene 8270 31DD 23DD 3DODO 122 D.33

luorene 827D 31DO 260D 330DD 122 D.33
eptachler 8081 0.1 0.11 0.55 D.OD6 D.DD17

Heptachlor epoxide 8081 0.D7 D.D53 0.27 D.152 D.OD17
exachlorobenzene 8270 0.4 D.3 1.5 D.199 D.33

Hexachlorobutadiene 827D 8 6.2 32 0.04 D.33
Hexachlorocyclopentadiene 827D 550 420 59DD 0.755 1.6
Hexachloroethane 827D 46 35 18D 0.596 D.33
Hexachlorophene 8270 NA 18 26D D.199 ..
Hexachloropropene 827D NA NA NA 3.3
I2-Hexanone 826D NA NA NA 12.6 D.D1
Indeno(1,2,3-cd)pyrene 827D D.9 D.62 2.9 1D9 D.33
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Attachment 0
Battery Area QAPP

!Ali results in mg/kg SOIL SCREENING LEVEL
Analytical EPA R9 PRGs Ecological Lab Reporting

CONSTITUENT Method Ingestion Residential Industrial DQLSoil limit
sobutyl alcohol 8260 NA , 13000 40000 20.8 0.1

sadrin 8270 NA ; NA NA 0.003 0.33

Isophorone 8270 670 510 2600 139 0.33

sosafrole 8270 NA NA NA 9.94 0.66

lKepone 8270 NA 0.027 0.14 0.033 3.3

Lead 6020 400 400 750 0.054 0.1

Mercury (tolal) 7471 23 23 610 0.1 0.04

Methacrylonitrile 8260 NA 2.1 8.8 0.057 0.01

Methapyrilene 8270 NA NA NA 2.78 1.6

Methoxychlor 6081 390 310 4400 0.02 0.017

(Methyl Bromide; Bromomethane 8260 110 3.9 13 0.235 0.005

Methyl chloride; Chloromethane 6260 NA 1.2 2.7 10.4 0.005

I3-Methylcholanthrene 8270 NA NA NA 0.078 0.68

(Methylene bromide; Dibromomethane 8260 NA 67 240 0.235 0.005

Methylene chloride; Dichloromethane 8260 85 8.9 21 4.05 0.01

Methyl ethyl ketone; MEK 8260 NA 7300 28000 89.6 0.01

Methyl iodide; lodomethane 8260 NA NA NA 1.23 0.01

Methyl methacrylate 8260 NA 2200 2700 984 0.Q1

[Methyl methanesulfonate 8270 NA NA NA 0.316 0.33
I2-Methylnaphthalene 8270 NA NA NA 3.24 0.33
Methyl parathion 8270 NA 15 220 0.003 1.6
-Methyl-2-pentanone; Methyl isobUtyl ketone 8260 NA 790 2900 443 0.01

Naphthalene 8270 3100 56 190 0.099 0.33
1,4-Naphlhoquinone 8270 NA NA NA 1.67 1.6
1-Naphlhylamine 8270 NA NA NA 9.34 0.33
-Naphthvlamine 8270 NA NA NA 3.03 0.33
ickel 6020 1600 1600 41000 13.6 0.2
Nitroaniline 8270 NA 3.5 50 74.1 1.6

n-Nitroaniline 8270 NA 3.9 NA 3.16 1.6
Nitroaniline 8270 NA NA NA 21.9 1.6
itrobenzene 8270 39 20 110 1.31 0.33

p-Nitrophenol 8270 NA NA NA 1.6 0.33
p-Nitrophenol 8270 NA 490 7000 5.12 1.6

-Ntiroquinoline 1-oxide 8270 NA NA NA 0.122 3.3
N-Nitrosodi-n-butylamine 8270 NA 0.024 0.61 0.267 0.33
N-Nitrosodiethylamine 8270 NA 0.0032 0.016 0.069 0.33
N-Nitrosodimethylamine 8270 NA 0.0095 0.048 0.003 0.33
N-Nitrosodiphenylamine 8270 130 99 500 0.545 0.33

-Nitrosodipropylamine 8270 0.09 0.069 0.35 NA 0.33
-Nitrosomethylethylamine 8270 NA 0.022 0.11 0.002 0.33
-Nitrosomorpholine 8270 NA NA NA 0.071 0.33
-Nitrosopiperidine 8270 NA NA NA 0.007 0.33
-Nitrosopyrrolidine 8270 NA 0.23 1.2 0.013 0.33
-Nitro-a-toluidine 8270 NA 13 58 8.73 0.66
arathion 8270 NA 370 5300 0.003 1.6

PCBs 8082 1 0.22 1 0.003 0.033
Penlachlorobenzene 8270 NA 4.9 700 0.497 0.33

entachloroethane 8270 NA NA NA 10.7 1.6
entachloronitrobenzene 8270 NA 1.9 9.5 7.09 1.6
entachlorophenol 8270 3 3 11 0.119 1.6

Phenacetin 8270 NA NA NA 11.7 0.66
henanthrene 8270 NA 100 NA 45.7 0.33
henol 8270 47000 37000 100000 120 0.33

IP-Phenylenediamine 8270 NA 12000 100000 6.16 3.3
Phorate 8270 NA 12 180 O.OOS 1.6
·Picoline 8270 NA NA NA 9.9 0.66

Pronamide 8270 NA 4900 51000 0.014 0.66
Propionitrile; Ethyl Cyanide 8260 NA NA NA 0.05 0.01
Pyrene 8270 2300 2300 54000 78.5 0.33
Pyridine 8270 NA 61 880 1.03 0.66

afrole 8270 NA NA NA 0.404 0.66
elenium 6020 390 390 10000 0.028 0.2
ilver 6020 390 390 10000 4.04 0.1
ilvex; 2,4,5-TP 8151 NA 490 7000 0.109 0.02
tyrene 8260 16000 1700 1700 4.69 0.005
ulfide 9030 NA NA NA 0.004 50
,4,5-Trichlorophenoxyacetic acid 8151 NA 610 8800 0.596 0.02

1,2,4,5-Tetrachlorobenzene 8270 NA 18 260 2.02 0.33
1,1 ,1 ,2-Tetrachloroethane 8260 NA 3 7 225 0.005
1,1,2,2-Tetrachloroethane 8260 3 0.38 0.9 0.127 O.OOS
etrachloroethylene 8260 12 5.7 19 9.92 O.OOS
,3,4,6-Tetrachlorophenol 8270 NA 1800 26000 0.199 1.6
etraethyl dithiopyrophosphate 8270 NA 31 440 0.596 1.6

rhallium 6020 NA 5.4 120 0.057 0.1
in 6020 NA 46000 100000 7.62 1
oluene 8260 16000 520 520 5.45 0.005
-Toluidine 8270 NA NA NA 2.97 0.66
Qxaphene 8081 0.6 0.44 2.2 0.119 0.067

1,2,4-Trichlorobenzene 8260 780 650 3000 11.1 0.005
1,1,1-Trichloroethane 8260 NA 630 1400 29.8 0.005
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Attachment D
Battery Area QAPP

All results in mg/kg SOIL SCREENING LEVEL
Analytical EPA R9 PRGs Ecological Lab Reporting

CONSTITUENT Method Ingestion Residential Industrial DQLSoil Limit
1,1,2-Trichloroethane 8260 11 0.84 1.9 28.6 0.005

richloroethylene 8260 58 2.8 6.1 12.4 O.OOS
richlorofluoromethane 8260 NA 390 2000 16.4 O.OOS
,4,5-Trichlorophenol 8270 7800 6100 88000 14.1 0.33
,4,6-Trichlorophenol 8270 NA 44 220 9.94 0.33
,2,3-Trichloropropane 8260 NA 0.0014 0.0031 3.36 0.005
,O,O-Triethyl phosphorothioate 8270 NA NA NA 0.818 1.6
ym-Trinitrobenzene 8270 NA 1800 26000 0.376 1.6
anadium 6020 550 550 14000 1.59 1
inyl acetate 8260 78000 430 1400 12.7 0.01
inyl chloride 8260 0.3 0.15 0.83 0.646 0.005
ylene (totaij 8260 160000 210 210 10 0.005
inc 6020 23000 23000 100000 6.62 0.5

ATIERY AREA SAMPLES (six samples)
gnitability 1010 NA NA NA NA
orrosivity EPA 150.1 NA NA NA NA

Reactivity cpt. 7 , SW846 NA NA NA NA RS 200; RC 200
obalt 6010 NA 4700 100,000 0.14 5
ithium 6010 NA 1600 41000 NA 5

Manganese 6010 NA 1,800 32,000 NA 1.5
Nickel 6010 1600 1600 41,000 13.6 4

inc 6010 23000 23000 100,000 6.62 2
rsenic 6010 trace 0.4 0.39 2.7 5.7 1
arium 6010 5500 5400 100000 1.04 20
admium 6010 78 37 810 0.002 0.5
hromium 6010 390 210 450 0.4 1
ead 6010 400 400 750 0.OS4 10

Mercury 7471 23 23 510 0.1 0.04
elenium 6010 390 390 10,000 0.028 25
ilver 6010 390 390 10,000 4 1.to be determined

.. contract laboratory can not perform this analysis
NA not applicable to this consituent or not available
EPA Region 9 PRGs updated 1124/01

•
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NSWC Crane, Indiana
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ACTIVITY HAZARD ANALYSIS
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February 2000

Project No. 37826.01



Mine Fill Aery Site Cleanup
NSWC Crane, Indiana

I

ACTIVITY HAZARD ANALYSIS

&orkPlan
May 2000

Proiect No. 37826.01

ACTIVITY Site Preparation/Layout ANALYZED BY/DATE K. Helman 10/98 REVIEWED BY/DATE _

EQUIPMENT INSPECTION
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS TO BE USED REQUIREMENTS TRAINING REQUIREMENTS

Site walk through 1.Exposure to irritant and 1. Wear long sleeved clothing and 1. Review hazard analysis
toxic plants such as poison ivy slacks to minimize contact with with personnel performing the
and sticker bushes may cause irritant and toxic plants and to site walk through prior to start
allergic reactions. protect against insect bites.
2. Surfaces covered with Appropriate first aid for
heavy vegetation and under personnel's known allergic

Identification of work growth create a tripping reactions.
zones for construction hazard. 2. Be alert and observe terrain
activities 3. Back strain due to carrying while walking to minimize slips

instruments. and falls. Steel-toed boots
4. Native wildlife such as provide additional support and
rodents, ticks, and snakes stability.
present the possibility of 3. Use proper lifting techniques to
insect bites and associated prevent back strain.
diseases such as Lyme 4. Avoid wildlife when possible. In
disease. case of an animal bite, perform
5. Driving vehicles on uneven first aid and capture the animal, if
or unsafe surfaces can result possible, for rabies testing.
in accidents such as Perform a tick check after leaving
overturned vehicles or flat a wooded or vegetated area.
tires. 5. Ensure all maintenance is
6. Electrical hazard due to performed on vehicles before
fallen lines. going to the field. Site
7. Thermal stress due to surveillance on foot might be
hoUcold temperature required to choose clear driving
extremes. paths.

6. Ensure fallen power lines are
not energized.
7. Implement thermal stress
management techniques such as
shifting work hours, fluid intake,
and monitoring employees,
especially high risk



Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

ACTIVITY HAZARD ANALYSIS

Draft Work Plan

May 2000

Project No. 37826.01

ACTIVITY Soil Excavation ANALYZED BYIDATE K. Helman 10/98 REVIEWED BY/DATE _

EQUIPMENT TO BE INSPECTION
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS USED REQUIREMENTS TRAINING REQUIREMENTS.

Excavation 1. Exposure to airborne 1. Monitor for airborne 1. Backhoe Daily, prior to use per OSHA 1910.120 40-hr.
contaminants released during contaminants. manufactures training, 3 day OJT, 8 hr.
intrusive activities. 2. Regularly inspect trenches for 2. Rolloff Boxes recommendations, Fill our Supervisory, 8 hr. refresher,
2. Sides of excavation can conditions. Safety Inspection Checklist OSHA Hazard
cave in. Possible burying or 3.Provide adequate shoring or Communication, Respirator

crushing of workers due to
sloping of sides of the excavation Use of assistive climbing and operator training

Solid rock, cemented sand or equipment when covering or
1) absence of shoring, gravel = 90 degrees placing tarp on box
2) misjudgment of stability, Compact angular gravel = 63

3) defective shoring, degrees 26 ft.

and/or Compacted sharp sand = 33
degrees 41 ft. deep

4) undercut sides. Rounded loose sand = 26
3. Falling during degrees 34 ft. deep
access/egress or while 4. Provide an adequate barrier
monitoring or dismounting around open pits. Material from pit
equipment, or stumbling into must be placed away from edge to
excavation. prevent cave ins and instability of
4. Congested work area due pit.
to too many workers in a 5. To prevent overexertion, limit
small area. manual lifting and emphasize
5. Existing utilities. mechanical means where practical.

6. Maintain ample workroom

between workers.

7.Find and mark utilities before
excavating utilizing the Joint Utility
Locating Information for Excavators
(JULIE) service 72 hours prior to
excavation activities. Use care
while excavating, shore existing
utilities crossing excavation area.
Watch for overhead lines.
8. Check the performance of JULIE
locate prior to digging.

• , •~(



Mine Filiitery Site Cleanup
NSWC Crane, Indiana

ACTIVITY Soil Sampling

I

ACTIVITY HAZARD ANALYSIS

ANALYZED BY/DATE K. Helman 10/98 REVIEWED BY/DATE _

&orkPlan
May 2000

Proiect No. 37826.01

EQUIPMENT TO BE INSPECTION
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS USED REQUIREMENTS TRAINING REQUIREMENTS

Surface Soil 1. Dermal contact with or 1. To minimize exposure to Soil sampling tools OSHA 1910.120 40-hr.
Sampling inhalation of contaminants, chemical contaminants, a thorough training, 3 day OJT, 8 hr.

potentially in high
review of suspected contaminants Supervisory, 8 hr. refresher,
shall be completed and OSHA Hazard

concentrations in sampling implementation of an adequate Communication, and
media. protection program. Respirator training.

2. Back strain and muscle 2. PPE shall include level D Knowledge and training on

fatigue due to lifting, shoveling consisting of work uniform, steel toe collection of environmental

and auguring techniques. boots/shoes, hard hat, safety samples

3. Dermal contact with or glasses, hearing protection (when

inhalation of decontamination levels exceed 85 dbs) and Tyvek

solutions. suit (may not be needed depending
on site conditions).
3. Proper lifting (pre-lift weight
assessment, use of legs, multiple
personnel) techniques will prevent
back strain. Use slow easy motions
when shoveling, auguring, and
digging to decrease muscle strain.
4. Material Safety Data Sheets for
all decontamination solutions shall
be included with the Site Health and
Safety Plan.
5. First aid equipment shall be
available based on MSDS
requirements.



Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

ACTIVITY HAZARD ANALYSIS

Draft Work Plan

May 2000

Proiect No. 37826.01

ACTIVITY Backfill & Site Restoration ANALYZED BYIDATE K. Helman 10/98 REVIEWED BY/DATE, _

EQUIPMENT TO BE INSPECTION
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS USED REQUIREMENTS TRAINING REQUIREMENTS

Backfill excavation 1. Noise levels exceeding the 1. Ear muffs or earplugs effectively 1. Backhoe Daily, prior to use per OSHA 1910.120 40-hr.
OSHA PEL of 90 dBA are reduce noise levels. manufactures training, 3 day OJT, 8 hr.
both a hazard and a 2. Review the contaminants 2. Compactor recommendations, Fill our Supervisory, 8 hr. refresher,
hindrance to communication. suspected to be on-site and perform Safety Inspection Checklist OSHA Hazard

Compact backfill 2. Carbon monoxide from the air monitoring as required. Shut Communication, Respirator
heavy equipment. down equipment and/or divert and operator training

3. Overhead utility wires, i.e.,
exhaust fumes.

Seed area 3. All chains, lines, cables shall be OSHA 1910.120 40-hr.electrical and telephone, can
inspected daily for weak spots. training, 3 day OJT, 8 hr.be hazardous when the dump

truck bed is in the upright 4. Hard hats shall be worn at all Supervisory, 8 hr. refresher,

position. times when working around heavy OSHA Hazard

4. Falling backfill material
equipment. Communication, Respirator
5. Secure loose clothing. ·and operator trainingfrom dump truck may cause
6. To avoid contact with anyinjury.
overhead lines, the truck bed shall5. Moving the equipment over
be lowered prior to moving the truck.uneven terrain may cause the
Overhead utilities shall be

vehicle to roll over or get
considered "live" until determinedstuck in a rut or mud. Be
otherwise.aware of hazards associated
7. The truck bed should not be

with moving heavy machinery
erected within 10 feet of an

and other associated injury.
overhead electrical line until the line6. High-pressure hydraulic
is de-energized, grounded, orlines and airlines used on

heavy equipment are shielded and an electrician has

hazardous when they are in ill certified that arcing cannot occur.

repair or incorrectly
8. All high-pressure lines shall be

assembled. checked prior to and during use.

•~ •~: •l!
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Mine Fill _tery Site Cleanup
NSWC Crane, Indiana

11

ACTIVITY HAZARD ANALYSIS

a,orkPlan
May 2000

Proiect No. 37826.01

ACTIVITY Soil Loadout REVIEWED BYIDATE K. Helman 10/98 REVIEWED BY I DATE _

EQUIPMENT TO BE INSPECTION
PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS

USED REQUIREMENTS TRAINING REQUIREMENTS

Loadout Soil 1. Noise levels exceeding 85 1. Ear muffs or earplugs effectively 1. Backhoe Daily, prior to use per OSHA 1910.120 40-hr.
dbs are both a hazard and a reduce noise levels manufactures training, 3 day OJT, 8 hr.
hindrance to communication. 2. Review the contaminants recommendations, Fill our Supervisory, 8 hr. refresher,
2. Carbon monoxide from the suspected to be on-site and perform Safety Inspection Checklist OSHA Hazard
heavy equipment.

air monitoring as required. Shut Communication, Respirator
down equipment and/or divert and operator training3. Overhead utilities. exhaust fumes.

4. Falling backfill material 3. All chains, lines, cables should be
from backhoe may cause inspected daily for weak spots.
injury. 4. Hard hats should be worn at all
5. Moving the equipment over times when working around a heavy
unev'en terrain may cause the equipment.
vehicle to roll over or get 5. Secure loose clothing.
stuck 6. Overhead utilities should be
6. High-pressure hydraulic considered "live" until determined
lines and airlines used on otherwise.
heavy equipment are 7. Be aware of hazards associated
hazardous when they are in ill with moving heavy equipment.
repair or incorrectly 8. All high-pressure lines should be
assembled. checked prior to and during use.
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Mine Fill A Battery Site Cleanup

NSWC Crane, Indiana

ACTIVITY HAZARD ANALYSIS

Draft Work Plan

May 2000

Proiect No. 37826.01

ACTIVITY Equipment Decontamination ANALYZED BYIDATE K. Helman 10/98 REVIEWED BY/DATE _

PRINCIPAL STEPS POTENTIAL HAZARDS RECOMMENDED CONTROLS EQUIPMENT TO BE INSPECTION TRAINING REQUIREMENTS
USED REQUIREMENTS

Decontaminate Heavy 1. Contact with contaminated 1. Decontamination area to provide High pressure wash with Use general safety rules OSHA 1910.120 40-Hour
Equipment Using material, inhalaiion of airborne isolation and controlled access. soap solution, other and procedures listed in Training, 3 day OJT, 8 hours
High Pressure Wash aerosols, contact with high- 2. Level D PPE with face shield. decontamination SSHP, review Supervisory, 8 hour
or Hand Scrubbing pressure wash stream, Secure items to be decontaminated. solutions, scrub brushes. manufacturer's Refresher, SSHP, OSHA

unexpected movement of Visual inspect integrity of recommendation and Hazard Communication and
Decontaminate material to be containment liners and containers guidance on inspection Respirator training.
Sampling Equipment decontaminated. used for wastewater. CRZ provided equipment. Complete on
by Hand Washing for worker decontamination. daily basis after use.

3. MSDS' obtained and reviewed for
all cleaning solutions chemicals it
used.
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