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Response to Comments and Information Requests by the NMED 
on Appendix Dl8, the WIPP Groundwater Monitoring Program 

The NMED submitted a letter to the DOE on February 25, 1997 outlining the additional 
information that they require in the new Groundwater Monitoring Program Plan (Appendix D18 
in the RCRA Part B Permit Application). Old Appendix D18 has been completely rewritten, by 
extracting existing information from various sections of the application, adding new data, and 
rewriting some of the existing text. The new monitoring plan addresses all of the specific 
information requirements of a complete detailed groundwater monitoring plan. The new plan was 
also written to respond to each of the information requests contained in the above-mentioned 
letter. The following discussion summarizes each NMED comment (bullet list) and the area of 
the monitoring plan where the comment is addressed. 

• Specify explicitly the proposed monitoring network. 

Response: Chapter D18-3d describes the monitor well locations and clearly discusses that 
the GMP will use Wells WQSP-1 through -6A for background and detection monitoring. 
Figure D 18-9 shows the monitor well network location and the WIPP compliance point 
which is the WIPP site boundary. 

• Identify the point of compliance for groundwater monitoring. 

Response: Chapter D18-3d also clearly describes the WIPP monitoring point of 
compliance. The point of compliance which is the WIPP site boundary, is shown on 
Figures D18-2 and D18-9. 

• Provide a complete discussion of the appropriateness of the monitor well locations 
and suitability of the monitored interval to detect releases of hazardous constituents. 
In particular, address what appears to be a detection gap between Wells WQSP-3 
and WQSP-4. 

Response: Chapter D18-3d addresses the technical information and the previous 
investigations at WIPP which led to the selection of the monitor well locations. The 
general rationale for monitoring in the Culebra is also discussed in this chapter. D18-3d 
also describes how pumping and other activities at WIPP have impacted potentiometric 
surfaces and groundwater flow directions over the short term, and that using nondensity 
corrected flow maps gives inaccurate and misleading interpretations and should not be 
used to judge the adequacy of well placement. Figure D18-9 shows the most recent 
Culebra freshwater head potentiometric surface and the proposed monitor well network. 

Furthermore, even if one assumes the highest transmissivities occur throughout the region, 
travel time to the compliance point are on the order of 50 to 100 years. Consequently, 
any downgradient monitoring well located midway between the release point and the 
compliance point would detect a release prior to it reaching the compliance point. 
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• Provide geologic/hydrologic information (or reference other sections of the permit 
application) to support the well locations and monitoring intervals. 

Response: New Appendix D18, Groundwater Monitoring Plan, has considerable added 
information summarizing the WIPP area geology and hydrology. Chapters D18-l, D18-3, 
and D18-6 all have discussion of the physical characteristics of the site. Numerous 
references to Chapters D and E and Appendices D6 and E 1 of the existing application 
have been added to direct the reader to greater detail on hydrology and geology. In 
addition, reference to a recent Sandia report on model simulations of the groundwater 
basin have been added as a source of additional information. 

• Provide well construction documentation, including installation diagrams, installation 
methodologies, construction techniques, well development, core logs, soil sampling, 
and justification from any deviations from typical well construction standards as 
defined by the RCRA Groundwater Monitoring Technical Enforcement Guidance 
Document and the RCRA Groundwater Monitoring: Draft Technical Guidance. 

Response: Chapter D18-3d(l) provides all details of the drilling, coring, and well 
installation for Wells WQSP-1 through -6A. These descriptions include depths drilled, 
casing and well screen configurations, core intervals, materials used, and sand, gravel, 
bentonite sealing, and well annulus cementing. Figures D18-10 through 16 illustrate "as 
builts" and construction details of each well proposed for the monitoring program. 

• Identify the proposed monitoring frequency for the detection monitoring program. 

Response: Chapter D 18-6b describes the proposed monitoring frequency and Table D 18-1 
summarizes both sampling and water-level-monitoring frequencies for the background and 
detection monitoring programs. These frequencies are water-level monitoring, conducted 
monthly, and sampling, conducted semiannually, for both background and detection 
monitoring, respectively. 

• Include detailed sampling procedures, types of containers used for sample collection, 
sample collection methodologies, sample preservation requirements, volumes required 
for analyses, chain of custody programs, etc. 

Response: Sampling procedures are discussed in Section D18-6(d) and in Attachment A. 
Types of containers used are discussed in Section D18-6(d) and in Attachment B 
(specified in the contract laboratory's SOPs). Sample preservation requirements are found 
in Attachment B. Volumes required for analyses are found in Attachment B. Chain of 
custody protocols are discussed in Section D 18-7, Sample Documentation and Custody. 

• Describe equipment decontamination, management of investigation-derived waste, 
and surveying procedures. 

Response: Surveying procedures for the existing monitor wells are addressed in Section 
D18-6(a), pg. D18-20. Decontamination procedures are discussed in Section D18-6d(2), 
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pg. D18-23. Management of investigation-derived waste is discussed in Section 
D18-6d(2), pg. D18-23. 

• Include discussions of quality assurance/quality control for sample collection, such 
as frequency of duplicate, trip blank, and other sample collections. 

Response: QNQC protocols are discussed in Section D18-5. Sample collection 
frequency is discussed in Section D18-6(b). WIPP sample collection procedures are 
included as Attachment A and are described in Section D18-6(d). 

• Provide a complete proposed list of indicator parameters, waste constituents, and 
reaction products for monitoring, the rationale for their selection, and the analytical 
methods to be used. 

Response: Laboratory and field analytical parameters are addressed in Section D18-6(c), 
and in Table D18-2. The DOE plans to analyze for all Appendix IX compounds for 
background monitoring. Detection monitoring will target TCLP metals and eight organic 
compounds shown to constitute the greatest hazard associated with the waste. 

• Identify the contract laboratory performing the sample analyses and include all 
associated SOPs. 

Response: The current contract laboratory SOPs are included in Attachment B. The 
relationship between WIPP and the contract laboratory is described in Section D18-6d(3). 
This section describes how the contract laboratory is selected, and that the selected 
laboratory may change over time. 

• Include applicable and necessary quality assurance information within the plan, 
rather than reference governing documents. 

Response: QNQC is addressed in Section D18-5, pgs. D18-14 through D18-19. Specific 
QNQC information is also addressed in Attachments A and B, WIPP Operating 
Procedures, and Contract Laboratory Operating Procedures. 

• Provide procedures to statistically evaluate data. 

Response: A discussion of statistical analyses is included in Section D18-6e(l) through 
(4), pgs. D18-25 through D18-27. 

• Include procedures and frequencies for collecting water level measurements. 

Response: Included in Section D18-8b, pgs. D18-32 through D18-35, Section D18-6b, 
pgs. D18-20 through D18-21, and in Table D18-l. 
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• Provide a table summarizing groundwater quality data obtained to date. 

Response: Relevant water quality data collected to date for Wells WQSP-1 through -6A 
are included as Attachment C of revised Appendix 018. 
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Cross Reference Summary Table 

Section of New Appendix 018 Where Located Previously in 
Groundwater Monitorina Permit Aoolication; or New Text 

018-1 Chapter E 

018-1a WIPP Environmental Monitorina Plan 

018-1b New Text 

018-1c and 1c(1) Chapter 0 and Aooendix D6 

018-1c(2) Chapter 0 and Aooendix 06 

018-2 Aooendix E1 

018-3 New Text 

018-3a, 3b, 3c, and 3d New Text, Aooendix 018, and Aooendix 06 

018-4 New Text 

018-Sa and Sb New Text 

018-Sc throuah Sk Aooendix 018 and New Text 

018-6 New Text (modified from various sources) 

018-6a Appendix 018 

018-6b New Text 

018-6c New Text, Chapter C, and Aooendix C6 

018-6d Aopendix 018 

018-6d(1) and (2) Appendix 018 

018-6d(3) Aooendix 018 and Chapter 0 

018-6e(1) and (2) New Text and Chapter 0 

018-6e(3) Chapter 0 

018-6e(4) New Text 

018-7 New Text following QA Guidance from EPA 

018-8 New Text 

018-8a(1), (2), (3), and (4) Appendix 018 and New Text 

018-8b(1), (2), (3), (4), (5), and (6) Aooendix 018 

018-8c, 8d, and 8e Anoendix 018 

018-9 Aooendix 018 and New Text 

018-10 Appendix 018 and New Text 
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1.0 INTRODUCTION 

This is the controlling document for the Waste Isolation Pilot Plant (WIPP) 
Groundwater Surveillance Program (GSP). The GSP is administered as part of the 
WIPP Environmental Monitoring Program by the Environmental Monitoring (EM) 
Section of the Environment, Safety and Health (ES&H) Department. 

2.0 REFERENCES 

DOE Order 5400.1, General Environmental Protection Program 

DOE/EH 0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring 
and Environmental Surveillance 

Groundwater Protection Management Program Plan 

WP 02-3, Environmental Procedures Manual 

WP 10-AD, WIPP Maintenance Administrative Procedures Manual 

WP 12-1, Waste Isolation Pilot Plant Safety Manual 

WP 12-107, Hazard Communication Program 

WP 13-1, WID Quality Assurance Program Description 

WP 15-6, Purchasing Policies and Procedures Manual 

WP 15-PR, Records Management Plan 

3.0 RESPONSIBILITIES 

The overall organizational structure of the Westinghouse WID is described in Part I, 
Section 1 of the Quality Assurance Program Description (QAPD). The GSP is the 
responsibility of the ES&H Department. The GSP is conducted by the EM Section of 
this department. 

The EM manager assumes responsibility for the overall design and implementation of 
the GSP including the following areas: 

• Development and approval of specific procedures for the conduct of all GSP 
activities. 
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• Establishment of minimum qualification criteria and training requirements for 
all program personnel. 

• Review and approval of programmatic reports. 

• Oversight of appropriate levels of cooperation and consultation between the 
EM Section and the state of New Mexico regarding environmental monitoring. 

• Preparation of the QA section of the GSP Plan. 

The EM manager and staff are responsible for achieving and maintaining quality in 
the GSP. Job descriptions will be maintained for the EM manager, professional, 
technical, and administrative staff positions. All GSP data shall be reviewed and 
approved by the EM manager, or designee, prior to release. 

The EM manager appoints a GSP Team Leader (TL), assigning the following 
responsibilities to the TL: 

• Direct GSP per written approved procedures. 

• Initiate review of programmatic plans and procedures. 

• Review and evaluate sample data. 

• Prepare and review programmatic reports. 

• Assure that appropriate samples are collected and analyzed. 

• Assure that adequate technical support is provided to the Quality and 
Regulatory Assurance (Q&RA) Department, when required during audits of 
vendor-facilities. 

The EM manager designates one or more scientists, engineers, or technicians who 
will be responsible for the following items: 

• Collection and subsequent distribution of samples. 

• Preparation and maintenance of appropriate data sheets and sample tracking 
documentation. 

• Monitoring of equipment operability status. 

• Reporting of equipment malfunctions. 

• Reporting of nonconformance to the TL or EM manager. 

2 
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• Overseeing of quality control checks of data. 

• Conducting field activities in accordance with written procedures. 

The Q&RA manager provides independent oversight of the GSP, via the assigned 
cognizant Q&RA engineer, to verify that quality objectives are defined and achieved. 
The Q&RA manager ensures objective, independent assessments of GSP .quality 
performance. The Q&RA manager has been delegated authority and given 
organizational freedom by the WID General Manager to access work areas, identify 
quality problems, initiate or recommend corrective actions, verify implementation of 
corrective actions, and ensure that work is controlled or stopped until adequate 
disposition of an unsatisfactory condition has been implemented. 

The EM manager assures that basic qualifications for GSP personnel are carried out 
in accordance with Section 2 of the QAPD. 

The EM manager assures that position descriptions for assigned GSP personnel are 
adequately prepared. Each position description will include position purpose, 
principal responsibilities, nature of work, and scope. 

The EM manager and/or TL assures that training is performed on an individual basis 
to maintain an acceptable level of proficiency by all new or temporary GSP staff and 
by all permanent GSP staff. 

New GSP employees are required to review pertinent program documentation, 
become familiar with applicable procedures, and complete appropriate qualifications 
prior to undertaking any unsupervised GSP task. To become qualified to perform a 
specific task or series of tasks, an employee must demonstrate subject knowledge 
and practical skills and become certified in performing the task(s) by a board-certified 
subject matter expert (SME). Employees who have not completed the appropriate 
qualification card will not be allowed to conduct unsupervised GSP activities. 

The EM manager, TL, or task SME may determine the need for retraining of GSP 
personnel. Retraining may be noted by Q&RA during any surveillance or audit or 
during a periodic review initiated by the EM manager, TL, or SME. 

The EM manager assures that documents detailing all staff training are current and 
properly filed. Copies of training records shall be on file in the WID Technical 
Training Section. 

4.0. GSP QUALITY ASSURANCE PLAN 

4.1 Introduction 

3 
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This section is the quality assurance (QA) plan for the WIPP GSP. The objective of 
this QA plan is to establish the specific QA requirements associated with the GSP. 
The GSP currently consists of two activities: the Water Quality Sampling Program 
(WQSP) and the Water Level Monitoring Program (WLMP). Technical implementation 
of each specific activity is controlled by an individual program plan and unique 
operating procedures. The GSP provides a mechanism for addressing the following: 

4.1.1 Department of Energy (DOE) Order 5400.1 

Chapter 3 of the DOE Order 5400.1, General Environmental Protection Program, 
states that" ... all Department of Energy (DOE) sites will conduct a groundwater 
protection management program." The order requires each DOE site to provide for 
the design and implementation of a groundwater monitoring effort that supports 
resource management and complies with applicable environmental laws and 
regulations. 

4.1.2 DOE/EH 0173T 

DOE/EH 0173T, Environmental Regulatory Guide for Radiological Effluent Monitoring 
and Environmental Surveillance, states that: 

It is the policy of DOE to conduct effluent monitoring and environmental 
surveillance programs that are adequate to determine whether the public and 
the environment are adequately protected during DOE operations and 
whether operations are in compliance with DOE and other applicable Federal, 
State, and local radiation standards and requirements. It is also DOE policy 
that Departmental monitoring and surveillance programs be capable of 
detecting and quantifying unplanned releases and meet high standards of 
quality and credibility. It is DOE's objective that all DOE operations properly 
and accurately measure radionuclides in their effluent and in ambient 
environmental media. 

4.1.3 Resource Conservation and Recovery Act (RCRA) 

By virtue of a Groundwater Monitoring Waiver, prepared under 40 CFR 265, the WIPP 
Project is not required to monitor groundwater to comply with the U.S. Environmental 
Protection Agency (EPA) RCRA. The WIPP GSP provides a basis for future 
compliance to the RCRA, as well as any other groundwater protection-related 
regulations, should the need arise. 

4.1.4 Final Environmental Impact Statement (FEIS) Commitments 

Section J.2.2 of the FEIS states that " ... long.term groundwater sampling and water 
level monitoring will be conducted as part of the WIPP Environmental Monitoring 
Program." 

4 
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4.1.5 Future Land Use Decisions 

Data collected from the program will aid in making future groundwater-land use 
decisions (Le., designing long term and passive institutional controls for the site). 

This QA plan is driven by, and is supplemental to, both the WID QAPD, WP 13-1, and 
implementing WIPP Q&RA procedures. 

4.2 GSP Quality Assurance Requirements 

The following specific Q&RA requirements are unique to the GSP. 

4.2.2 Quality Assurance Program 

This plan is governed by the following documents: WP 13-1, WID Quality Assurance 
Program Description; and WP 02-3, Environmental Procedures Manual. Steps to 
ensure quality are incorporated, as needed, in the technical procedures used for 
groundwater surveillance activities. The EM manager or assigned designee is 
responsible for developing and maintaining this QA plan and groundwater 
surveillance procedures. 

In accordance with the WID QAPD, Part I, Section 1, groundwater surveillance data 
activities are classified as Quality Code II. 

4.2.3 Design Control 

The design control requirements used by Westinghouse at the WID are described in 
Part II, Section 6 of the QAPD. The GSP will adhere to all applicable portions of 
these requirements when performing design activities. 

4.2.4 Procurement Document Control 

Procurement is carried out in accordance with WID procurement policies and 
procedures, as outlined in Part II, Section 7 of the QAPD, and WP 15-6, Purchasing 
Policies and Procedures Manual. Both documents require specification of a quality 
code and design class and concurrence by the Q&RA Department with procurement 
documents. Technical requirements for procured items and services are developed 
and specified in procurement documents. If deemed necessary to ensure attainment 
of the required characteristics, procurement documents may require suppliers to have 
an adequate QA program. 

4.2.5 Instructions, Procedures, and Drawings 

Provisions and responsibilities for the preparation and use of instructions and 
procedures at the WIPP are outlined in Part II, Section 4 of the QAPD. Quality-

5 
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affecting activities performed by or on behalf of groundwater surveillance are required 
to be performed in accordance with documented and approved procedures. 

Technical procedures have been developed for each quality-affecting function 
performed for groundwater surveillance. The technical procedures unique to the GSP 
are contained in the procedures section of this manual. The procedures are as 
detailed as required and include, when applicable, quantitative or qualitative 
acceptance criteria to determine that activities have been satisfactorily accomplished. 

Procedure requirements are in accordance with Section 4 of WP 13-1. Procedures 
will be prepared in accordance with applicable technical writer's guides. 

4.2.6 Document Control 

Requirements for the control of documents are outlined in Part II, Section 4 of the 
WID QAPD. Controls ensure that the latest approved versions of procedures are used 
in performing groundwater surveillance functions and that obsolete materials are 
removed from work areas. 

4.2. 7 Control of Purchased Material, Equipment and Services 

WIPP policy requirements and associated responsibilities for the control of purchased 
material, equipment, and services are outlined in Part II, Section 7 of the QAPD. In 
accordance with current WIPP procurement policies and procedures, measures will 
be taken to ensure that procured items and services conform to specified 
requirements. These measures will include one or more of the following: 

• An evaluation of the supplier's capability to provide items or services in 
accordance with the requirements, including the history of providing similar 
products or services satisfactorily. 

• An evaluation of objective evidence of conformance, such as supplier 
submittal (i.e., QA plan). 

• An examination and testing of items or services upon delivery. 

If it is determined that additional measures are required to ensure quality in a specific 
procurement, additional steps may be provided in procurement documents and 
implemented by groundwater surveillance staff and/or the Q&RA Department. These 
additional assurances may include source inspection and audits or surveillance at the 
supplier's facilities. 

4.2.8 Identification and Control of Items 

6 
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Measures to ensure that only correct and accepted items are used at the WIPP are 
outlined in Part II, Section 8 of the QAPD. All items that potentially affect the quality 
of the GSP are uniquely identified and controlled to ensure that only accepted items 
are used. 

Equipment is administered in accordance with WP 10-AD, WIPP Maintenance 
Administrative Procedures Manual. Calibration reports test data are maintained by the 
EM Department. Any 11out-of-tolerance11 condition is evaluated for potential impact on 
the validity of data. Impact evaluation and corrective actions are initiated per specific 
GSP instructions. 

4.2.9 Control of Processes 

All process control requirements of the QAPD are met by the GSP. 

4~2.1 O Inspection/Surveillance 

Inspection and surveillance activities are conducted as outlined in Part II, Section 10 
of the QAPD. The Q&RA Department is responsible for performing the applicable 
inspections and surveillance on the scope of work. Performance checks are 
performed by groundwater surveillance personnel as specified by the appropriate 
procedures, and by WID metrology laboratory personnel. Performance checks for the 
GSP are designed to determine the acceptability of purchased items and to assess 
degradation that occurs during use. 

4.2.11 Test Control 

Part II, Section 8 of the WID QAPD outlines the requirements and responsibilities of 
the WID for the control of tests. Tests to be performed for the GSP fall into two 
general categories: tests of items upon receipt and in service, and operability checks 
of equipment. 

All tests are performed in accordance with documented and approved plans and/or 
procedures. Testing or experimental/monitoring plans or procedures contain the 
following provisions as applicable: 

• Scope and/or definition or scope. 

• Prerequisites such as calibrated instrumentation and supporting data; 
adequate test equipment and instrumentation, including accuracy 
requirements; completeness of item to be tested; suitable and controlled 
environmental conditions; and provisions for data collection and storage. 

• Instructions for performing the test. 
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• Mandatory inspection and/or hold points to be witnessed by the WID or other 
designated representatives. 

• Acceptance and rejection criteria. 

• Methods of documenting or recording test data. 

• Requirements for qualified personnel. 

• Evaluation of test results by authorized personnel. 

4.2.12 Control of Monitoring and Data Collection Equipment 

Monitoring and Data Collection (M&DC) equipment is controlled and calibrated 
according WP 10-AD, WIPP Maintenance Administrative Procedures Manual, to 
ensure continued accuracy of groundwater surveillance data. Results of calibrations, 
maintenance, and repair are documented. Calibration records identify the reference 
standard and the relationship to national standards or nationally accepted 
measurement systems. Records are maintained to track uses of M&DC equipment. If 
M&DC equipment is found to be out of tolerance, the equipment is tagged and its use 
ceased until corrections are made. An evaluation shall be approved by the EM 
manager and corrective measures will be taken, as needed. 

4.2.13 Handling, Storage, and Shipping 

Handling, storage, packaging, and shipping of groundwater samples are controlled in 
accordance with WP 10-AD, WIPP Maintenance Administrative Procedures Manual. 
Proper documentation is prepared and maintained for each sample to minimize 
damage, loss, deterioration, and extraneous exposures. 

4.2.14 Inspection and Acceptance Testing 

Measures used by the WID to ensure that required inspections and tests performed 
are outlined in Part II, Sec.tion 8 of the WID QAPD. Controls are implemented in 
accordance with documented procedures to ensure that items are not used prior to 
passing required inspections and tests. The status is identified on the items or on 
documents traceable to the items. Items that have not been accepted are identified 
as such and stored separately from accepted items. The operating status of 
equipment is identified on the equipment or on the equipment list. Faulty equipment 
is tagged and, if practicable, physically segregated from the work area. 

4.2.15 Control of Nonconforming Conditions 

Part II, Section 8 of the WID QAPD describes the system used at the WIPP for 
ensuring that appropriate measures are established to control nonconforming 
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conditions. Nonconforming conditions connected to the GSP are identified in and 
controlled by documented procedures. Equipment that does not conform to specified 
requirements is controlled to prevent use. The disposition of defective items is 
documented on records traceable to the affected items. Prior to final disposition, 
faulty items are tagged and segregated. Repaired equipment is subject to the 
original acceptance inspections and tests prior to use. 

4.2.16 Corrective Action 

Requirements for the development and implementation of a system to determine, 
document, and initiate appropriate corrective actions after encountering conditions 
adverse to quality at the WIPP are outlined in Part I, Section 3 of the QAPD. 
Conditions adverse to acceptable quality are documented and reported in 
accordance with corrective action procedures and corrected as soon as practical. 
Immediate action will be taken to control work performed under conditions adverse to 
acceptable quality, and its results, to prevent degradation in quality. 

The EM manager or designee investigates any deficiencies in groundwater 
surveillance activities to determine if there is an underlying root cause. All such 
actions are documented and reported to the Q&RA Department. 

4.2.17 Quality Assurance Records 

Part I, Section 4 of the QAPD outlines the policy used at the WIPP regarding 
identification, preparation, collection, storage, maintenance, disposition, and 
permanent storage of QA records. The EM manager or designee is responsible for 
the preparation and distribution of records in accordance with appropriate DOE 
Orders, policies, and directives. 

Records to be generated in the GSP are specified by procedure. QA records are 
identified. This is the basis for the labeling of records as 11QA11 on the EM Records 
Inventory and Disposition Schedule (RIDS). 

QA records document the results of the GSP implementing procedures and are 
sufficient to demonstrate that all quality-related aspects are valid. The records will be 
identifiable, legible, and retrievable in accordance with WP 15-PR, WID Records 
Management Plan, and QA record procedures. 

While in the custody of the GSP group, the records shall be stored in a UL listed, 
one-hour fire-resistant cabinet. The EM manager shall coordinate with WIPP Project 
Records Services (PRS) for both periodic and perpetual transfer of records to PRS. 

4.2.18 Assessments 
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Provisions and responsibilities for assessments are outlined in Part Ill, Sections 9 and 
10, of the QAPD. Periodic, independent assessments of the GSP shall be scheduled, 
planned, and performed to verify that work is performed in accordance with specified 
requirements. The Independent Assessment Section has the responsibility and 
oversight authority for appraising GSP activities for compliance with applicable 
environmental statutes. Assessment teams will not include members of the GSP staff. 
Assessments are performed in accordance with applicable assessment procedures. 

5.0 GSP WATER QUALITY SAMPLING PLAN 

5.1 Scope 

This section of the WIPP GSP Plan serves as the controlling document for the WQSP. 
The WQSP is a subprogram of the GSP. 

The WQSP was initiated in January 1985. The objective of the program is to collect 
representative and reproducible groundwater samples from water-bearing zones in 
the area of the WIPP site. The purpose of the program is to provide defensible data 
for meeting the requirements of site characterization, performance assessment, 
regulatory compliance, and permitting. A program plan that defined the basic 
structure and operational activities of the program was initially developed by Colton 
and Morse (1985). The program plan was replaced in 1987 by WP 07-2, Waste 
Isolation Pilot Plant Water Quality Sampling Manual. In 1991 the WQSP manual was 
replaced by WP 02-1, Waste Isolation Pilot Plant Groundwater Monitoring Program 
Plan and Procedures Manual. 

5.1.1 General 

From 1984 to 1990, the WQSP was designed to characterize the physical and 
chemical characteristics of representative groundwater samples occurring within and 
immediately surrounding the WIPP site. Various wells were serially sampled, three 
times each, to determine the representative character of the groundwater present at 
each location. Data collected were supplied to the ES&H Department and used to 
develop a baseline of water quality data as part of the Radiological Baseline Program. 
A nonradiological database was developed to support the background water quality 
characterization report. Data were also supplied to and used by Sandia National 
Laboratories (SNL) for site characterization and performance assessment. By the 
close of 1990, the groundwater of interest had been characterized, and the objective 
of the program shifted from characterization to surveillance. 

On October 1, 1988, the ES&H Department assumed responsibility for the WQSP. 
Water quality sampling activities were coordinated with the Environmental Monitoring 
Program. 
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Collection of groundwater quality data continues to assist the DOE in meeting 
performance assessment, regulatory compliance, and permitting requirements. The 
data also provide: 

• Radiological and nonradiological water quality input to the WIPP 
Environmental Monitoring Program. 

• A means to comply with future groundwater inventory and monitoring 
regulations. 

• Input for making land-use decisions (i.e., designing long-term active and 
passive institutional controls for the site). 

Groundwater exists both above and below the WIPP repository, but no hydrologic 
continuity exists between the repository and the groundwater. Groundwater below 
the repository occurring in the sandstones of the Delaware Mountain Group (Powers, 
et al., 1978) is isolated by bedded salt deposits in the lower part of the Salado 
Formation and in the underlying Castile Formation. Groundwater below the repository 
is not being monitored as part of this program. 

Groundwater above the repository is being monitored. Groundwater exists in both 
the Dewey Lake Formation and the Rustler Formation. Zones monitored for 
background characterization within the Rustler are the Culebra and the Magenta 
members. These zones appear to be dolomite units isolated from one another by 
impermeable units. With the exception of excavated shafts at WIPP, these zones are 
isolated from the repository excavations by bedded salt deposits in the upper two 
thirds of the Salado Formation. 

Postbackground surveillance is focused on the Culebra because it is the primary flow 
path within the Rustler formation. Databases are maintained for the Magenta so that if 
the need arises surveillance of the Magenta can be resumed. 

The Culebra is areally persistent, but quantity and quality of water vary considerably 
from place to place. The dolomite is vuggy, fractured, and commonly associated with 
anhydride (Lambert and Mercer, 1977). The Culebra has a low hydraulic conductivity. 
It is a fractured unit that is best modeled as a dual-porosity media. Water yields are 
small and saline (Powers et al., 1978). 

The Magenta is finely crystalline and dense. Like the Culebra, the Magenta has a low 
hydraulic conductivity through fractures and contains limited amounts of poor quality 
water (Powers et al., 1978). 

The Dewey Lake Redbeds consist of orange-red silt stone, mud stone, and some 
sandstone. The Dewey Lake Redbeds do not form an aquifer, but some permeable 
sand lenses are present and those yield limited quantities of fresh water to a few 
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private wells in the area around the WIPP site (Powers et al., 1978). One such sand 
lens has been identified within the WIPP boundary and is scheduled for surveillance 
as part of the WQSP. 

5.2 Surveillance Well Construction 

Many of the WIPP surveillance wells were drilled and completed prior to 1980. As the 
WIPP Project progressed, additional monitoring wells were completed in the vicinity of 
the site. Drilling of the bulk of WIPP surveillance wells began in 1976 and continued 
into 1988. 

In general, all of these wells were drilled as part of the geologic site characterization 
and resource evaluation programs. Most WIPP surveillance wells were drilled and 
completed using oil field techniques. Surveillance wells at the site have been 
completed, generally, using two types of installations. One installation requires 
drilling the well to some depth below the base of the Culebra and then casing the 
well to the bottom of the hole. The interval of the Culebra or Magenta is then 
perforated to allow access to the formation for testing or sampling purposes. The 
second type of installation consists of drilling the hole to a depth just above the top of 
the Culebra, installing well casing to the bottom of the drilled hole, and coring or 
drilling through the Culebra interval, leaving the Culebra interval open to the 
formation. 

These types of well completions presented problems in collecting undisturbed and 
representative samples from the water-bearing units. The open-hole completions 
have, in some cases, resulted in sediments below the Culebra being exposed in the 
sampling interval. In some cases, these sediments are rich in halite or other evaporite 
minerals, causing the water chemistry in the well bore and the water-bearing unit 
surrounding the well to be altered. Often, during drilling and completion of 
surveillance wells, fluids containing fresh water, saturated brine, and drilling fluids 
containing petroleum products have been introduced into the well bore. In some 
cases, these fluids were left standing in the well bore for extended periods of time, 
resulting in contamination of the surrounding formation (Crawley 1988). 

Standard oil field steel well casings have been used during completion of the WIPP 
surveillance wells. This type of casing is easily corroded by the brackish to brine 
water found in the WIPP area. Based on serial sampling results, it appears that the 
products of well casing corrosion migrate from the well bore into the formation, 
resulting in a halo or plume of groundwater with altered chemistry surrounding the 
surveillance wells. Obtaining a representative sample has required that the 
surveillance wells be pumped for long periods of time to remove the contamination. 

Well drilling and completion techniques such as those described above are usually 
not used for installation of monitoring wells employed in RCRA or other groundwater 
sampling programs, due to the likelihood of aquifer contamination. These practices 
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required that the WQSP use extensive groundwater pumping in order to obtain 
uncontaminated water samples. 

The difficulty in obtaining representative groundwater samples, due to the design of 
the wells used by the WQSP, necessitated the use of a serial sampling technique. 
Serial sampling and the associated equipment are discussed later in this section. 

Seven observation wells were completed after the baseline was established using 
EPA recommended drilling methods and casing materials that have the potential to 
meet RCRA monitoring standards. Six of the wells were completed in the Culebra; 
one well in the Dewey Lake formation. Two years of sampling are scheduled prior to 
the anticipated receipt of waste. The data gathered from these wells will be 
compared to the existing database and the existing background data will be 
appended as appropriate. 

The configuration of the seven new observation wells may well preclude the necessity 
to perform serial sampling. However, sampling of a portion of the older surveillance 
wells may be necessary in years to come. Therefore, a discussion of serial sampling 
techniques is included in this document. 

5.3 Sampling Program Description 

The WQSP has employed two types of sampling procedures at the WIPP: serial 
sampling and final sampling. 

5.3.1 Serial Sampling 

Serial sampling is the collection of sequential samples for the purpose of determining 
when the water chemistry stabilizes or reaches a steady state. Ideally, when the 
water chemistry stabilizes, it is assumed that the chemistry is representative of the 
native formation fluid, and a final sample is collected. However, in reality, serial 
sampling leads to the collection of water samples with reproducible chemistries which 
may or may not be representative of the undisturbed groundwater. The water 
samples may still be impacted by well construction practices and effects from the 
installation of downhole pumping and sampling equipment. 

During the background characterization phase of the WQSP serial sample, field 
parameters were monitored on a daily basis. After completion of the background 
characterization phase, monitoring of serial sample parameters was modified by 
pumping each well for 48 hours prior to the start of serial sampling then comparing 
the serial sampling analysis results to the average last day serial sample results for 
previous sampling rounds. A 95 percent confidence interval was established for 
comparison standards. 
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The field analytical parameters found to be the most useful in identifying a steady 
state condition of the water chemistry include chloride, divalent cations (hardness), 
and alkalinity, which are analyzed by classic wet chemistry bench methods (titration). 
Total iron has also been found to be a useful indicator and is analyzed using 
spectrophotometric methods. Other serial sampling parameters analyzed in the field 
include measurement of pH, Eh, temperature, specific conductance, and specific 
gravity. Procedures for collection and analysis of serial samples are processed, 
approved, and maintained by the site documentation process. 

5.3.2 Final Samples 

Final groundwater samples are collected once evidence from serial sampling 
indicates that the pumped groundwater has reached a chemical steady state. Final 
samples are forwarded to a contract analytical laboratory for analysis. 

Final samples are collected in the appropriate type of container for the specific 
analysis to be performed. For each parameter analyzed, a sufficient volume of 
sample is collected to satisfy the volume requirements of the analytical laboratory. 
This includes an additional volume of sample water necessary for maintaining quality 
control standards. All final samples are treated, handled, and preserved as required 
for the specific type of analysis to be performed. Details about sample collection, 
preservation, and volumes required for individual types of analyses are found in the 
applicable procedures generated, approved, and maintained by the site 
documentation process. 

Splits of the final sample are provided to oversight agencies and WIPP stakeholders 
as requested by the DOE. A split of the sample is also placed in storage within the 
ES&H Environmental Sample storage area and held until final reports from the 
contract analytical laboratory have been evaluated and approved. When the final 
laboratory report has been approved the samples are removed from storage and 
destroyed. 

Detailed protocols, in the form of procedures, assure that samples are collected in a 
consistent and repeatable fashion. Procedures applicable to water quality sampling 
are generated, approved, and maintained by the site documentation process. 

The serial sampling process will probably not be needed with the wells completed 
specifically for water quality sampling. However, during the first two years of 
sampling, the wells will be serially sampled using an abbreviated method. It is 
anticipated that changes in the water chemistry from stagnated to representative will 
occur within the first 24 hours of the purging process. Whereas, this change usually 
occurred over a seven-day period with the old wells. 

During the first two or three years of sampling, these wells will be serially sampled 
with the first sample being analyzed as soon as possible after the pump is turned on 
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and daily there after for a period of four days or until the field parameters (chloride, 
divalent cations, alkalinity and iron) stabilize. Eh, pH, and conductance will be 
monitored continuously by using a flow cell with ion-specific electrodes and a real
time readout. After two years of sampling data have been accumulated, a decision 
will be made to determine if the serial sampling process can be eliminated. If serial 
sampling is removed from the water quality sampling well protocol, the decision to 
collect samples will be based on the number of well bore volumes purged and the 
results of continuous monitoring of temperature, Eh, pH, and conductance. 

5.4 Groundwater Pumping and Sampling Systems 

The water-bearing units at the WIPP are highly variable in their ability to yield water to 
surveillance wells. The Culebra, the most transmissive hydrologic unit in the WIPP 
area, exhibits transmissivities that range many orders of magnitude across the site 
area and has been the primary focus of the GSP. The Magenta has a lower 
transmissivity and yields very small quantities of water to wells. Because the water
yielding characteristics of the hydrologic units at the WIPP are variable, different types 
of pumping equipment are used during water quality sampling activities. 

The groundwater pumping and sampling systems used to collect a groundwater 
sample are designed to provide continuous and adequate production of water so that 
a representative groundwater sample can be obtained. The wells used for water 
quality sampling vary in yield, depth, and pumping lift. These factors affect the 
duration of pumping as well as the equipment required at each well. Based upon 
expected yields, the wells monitored at WIPP can be divided into three categories 
according to flow rate: (1) high flow rate of 10 to 25 gallons per minute (gpm); (2) 
medium flow rate or 1 to 1 O gpm; and (3) low flow rate of less than 1 gpm. 

The high and medium flow rate wells may use a submersible pump-packer assembly. 
The low-volume wells may require a gas-driven piston pump-packer assembly. A 
discussion of the different pump-packer equipment is provided below. 

The type of pumping and sampling system to be used in a well depends primarily on 
the aquifer characteristics and well construction. For example, if well construction is 
such that it yields contamination to the aquifer (i.e., metal casing) a packer is normally 
recommended to minimize purging time. If the aquifer yields adequate water to the 
well to be classified a high or medium production well, a submersible electric pump 
may be used. However, if the well is completed with the water-bearing unit uncased, 
a gas piston pump may be needed to minimize stress to the formation walls to 
prevent collapse of the formation. 

Wells that are completed to water quality standards are cased and screened through 
the production interval with materials that do not yield contamination to the aquifer or 
allow the production interval to collapse under stress. An electric, submersible pump 
installation without the use of a packer is an acceptable installation in this instance. 
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The largest amount of discharge from the submersible pump takes place from a 
discharge pipe. In addition to this main discharge pipe a dedicated nylon sample 
line, running parallel to the discharge pipe, is also used. Flow through the pipe is 
regulated on the surface by a flow control valve and/or variable speed drive controller. 
Cumulative flow is measured using a totalizing flow meter. Flow from the discharge 
pipe is routed to a discharge tank for disposal. 

The dedicated nylon sampling line is used to collect the water sample that will 
undergo analysis. By using a dedicated nylon sample line, the water is not 
contaminated by the metal discharge pipe. The sample line branches from the main 
discharge pipe a few inches above the pump. Flow from the sample line is routed 
into the sample collection area. Flow through the sample collection line is regulated 
by a flow-control valve. The sample line is insulated at the surface to minimize 
temperature fluctuations. 

A gas-driven pump and sampling system can be used on any volume well. When 
used, the pump intake is set at a predetermined depth near or in the production 
zone. The pumping rate is adjusted to maintain the water level in the well above the 
pump intake. 

The flow rate tor gas driven pumps is controlled by regulating the air pressure on the 
pump intake or by a flow control valve. Water is continuously discharged into a water 
storage tank. Detailed protocol for assembling, installing, and controlling pumping 
and sampling systems is found in the procedures generated, approved, and 
maintained by the site documentation process. 

5.5 Pressure Monitoring Systems 

Regardless of which pump is used when sampling a well that was drilled for the 
geologic site characterization and resource evaluation program, a packer is used to 
isolate the pump intake from contaminated well-bore fluid that exists in the well above 
the sampling zone. If the packer seal is not good, contaminated water from above 
the packer can leak into the formation water being sampled and bias analytical 
results. If the packer has a good seal the pressure above the inflated packer should 
remain constant. 

Pressure above the packer is monitored using transducers and/or bubblers to verify 
that the seal on the packer is good. Pressure below the packer is monitored to 
ensure that water levels do not fall below the pump intake. Periodic checks of the 
pressures are conducted during field sampling to verify packer seal integrity. These 
field checks are recorded on Field Activity Log Forms. 

Wells drilled to water-quality specifications do not require the installation of a packer 
because sample biases due to well construction deficiencies are not present. 
However, pressures will be monitored in the formation to maintain water level above 
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the pump intake. Procedures governing the installation and use of pressure 
monitoring devices are generated, approved, and maintained by the site 
documentation process. 

5.6 Sample Analysis 

The mobile field laboratory provides a work place for conducting field sampling and 
analyses. The laboratory is positioned near the wellhead, is climate controlled, and 
contains the necessary equipment, reagents, glassware, and deionized water for 
conducting the various analyses. 

Two types of water samples are collected: serial samples and final samples. Serial 
samples are taken at regular intervals and analyzed in the mobile laboratory for 
various physical and chemical parameters (called field parameters). The serial 
sample data are used to determine the chemical steady state conditions of the 
groundwater, as a direct function of the volume of the water being pumped from the 
well. Interpretation of the serial sampling data enables the TL to make a 
determination of when steady state conditions are attained in the pumped 
groundwater. 

Final samples are collected when the serially sampled field parameters have achieved 
a steady state. If one or more of the field parameters do not stabilize, and there is 
reason to believe it will not, the TL may choose to collect the final sample regardless 
of this instability in the field parameter(s). 

The objective of the serial sampling effort is to obtain representative water samples in 
a reproducible manner. By definition, a representative groundwater sample is a 
sample of undisturbed groundwater. A groundwater sample is considered to be 
representative of the undisturbed groundwater only if it is chemically identical to the 
undisturbed groundwater (i.e., completely unaltered by the effects of drilling, 
postdrilling processes and reactions, and sampling procedures). Obtaining a 
representative groundwater sample is a theoretical ideal. For example, the redox 
potential of the aquifer groundwater, Eh, is likely to change as a result of pressure 
decreases (gas loss) and contamination by atmospheric oxygen that occurs during 
the sampling process. The ratios between the different oxidation states of a 
multivariant element may change, and the total concentration of that element may 
also change during sampling due to precipitation. 

To determine how close the pumped groundwater is to being representative, a 
comparison is made by monitoring the same selected field parameters which were 
used to initially define the background characteristics of the water. When these 
parameters appear stable, then the determination is made that the water sample is 
representative. Stability is usually defined as ± 5 percent of the average of preceding 
parameter measurements made on the final day of sampling for previous rounds. 
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When stability has been determined, a final sample is collected. The final sample is 
considered to be as representative a sample of the undisturbed groundwater as can 
possibly be obtained considering the analytical and technical means at hand. 

5.6.1 Serial Samples 

Serial samples are collected and analyzed in the mobile laboratory to detect and 
monitor the chemical variation of the groundwater as a function of the volume of 
water pumped. The purpose of implementing this rigorous serial sampling and 
analysis program is to ascertain when the pumped groundwater has reached a 
chemical steady state. Once serial sampling begins, the frequency at which serial 
samples are collected and analyzed is left to the discretion of the TL. The serial 
sampling frequency is based upon the site-specific conditions existing at each well, 
but usually is performed a minimum of three times during a sampling round. 

I ' 

The three field parameters of temperature, Eh, and pH are determined by either an 
11in-line" technique, using a self-contained flow cell, or an 11off-line11 technique, in which 
the samples are collected from a nylon sample line at atmospheric pressure. The 
iron, divalent cation, chloride, alkalinity, specific conductance, and specific gravity 
samples are collected from the nylon sample line at atmospheric pressure. 

New polyethylene containers are used to collect the serial samples from the nylon 
sample line. Serial sampling water collected tor solute and specific conductance 
determinations is filtered through a 0.45 µm filter membrane using a stainless steel, 
in-line filter holder. Filtered water is used to rinse the sample bottle prior to serial 
sample collection. Unfiltered groundwater is used when determining temperature, pH, 
Eh, and specific gravity. Sample bottles are properly identified and labeled. 

The filtered sample collected for solute analyses is immediately analyzed for iron and 
alkalinity, as these two solution parameters are extremely sensitive to changes in the 
ambient water-sample pressure and temperature. The sample aliquot needed tor the 
other chemical parameter analyses may be taken from a second filtered sample 
bottle. Temperature, pH, and Eh, when not measured in a flow cell, are measured at 
the approximate time of serial sample collection; these samples are collected from the 
unfiltered sample line. 

Experience gained from the serial sampling of wells has shown that samples to be 
analyzed for chloride and divalent cations can be stored for one week prior to 
analysis with confidence that the analytical results will not be altered. 

Upon completion of the collection of the final sample suite, the serial sample bottles 
accrued throughout the duration of the pumping of the well are discarded. No serial 
sample bottles will be reused for sampling purposes of any sort. However, serial 
samples may be archived for a period of time depending upon the need. Procedures 

18 



WP 02-1 Rev. 3 
GROUNDWATER SURVEILLANCE PROGRAM PLAN 

for sample collection and analysis are generated, approved, and maintained by the 
site documentation process. 

5.6.2 Final Samples 

The final sample is collected once the pumped groundwater has achieved a 
chemically steady state. A serial sample is also collected and analyzed for each day 
of final sampling. Sample preservation, handling, and transportation methods are 
designed to maintain the integrity and representativeness of the final samples. 

Prior to collecting the final samples, the collection team must consider the analyses to 
be performed so that proper shipping or storage containers can be assembled. 

Final samples are sent to contract laboratories and analyzed for general chemistry, 
radionuclides, metals, and selected volatile organic compounds that are specific to 
the waste anticipated to arrive at WIPP. Gases and redox-couples were analyzed 
during the baseline study, but these data are not needed for environmental 
monitoring and are no longer obtained on a routine basis. 

Water samples are collected at atmospheric pressure using either the filtered or 
unfiltered nylon sampling lines branching from the main sample line. The samples 
are collected in new and unused glass and plastic containers. 

Before the final sample is taken, all plastic and glass containers are rinsed with the 
pumped groundwater, either filtered or unfiltered, dependent upon analysis protocol. 
When the rinsing procedure is completed, the final sample is collected. 

5.7 Sample Preservation, Tracking. Packaging and Transportation 

Many of the chemical constituents that are measured are not chemically stable and 
need to be preserved. Samples requiring acidification are treated with either high 
purity hydrochloric acid, nitric acid, or sulfuric acid (UL TREX or equivalent), 
depending upon the standard method of treatment required for the particular 
parameter suite. 

The procedure used by the contract laboratory to which the samples are being sent 
prescribes the type and amount of preservative which should be used. This 
information is recorded on the Final Sample Checklist for use by field personnel when 
final samples are being collected. 

The sample tracking system at WIPP uses uniquely numbered Chain of Custody 
Forms and Request for Analysis Forms. The primary consideration for storage or 
transportation is that samples must be analyzed within the prescribed holding times 
for the parameters of interest. Procedures for sample tracking and preservation are 
generated, approved, and maintained by the site documentation process. 
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The prescribed transport temperature for the organic samples is four degrees Celsius. 
This temperature must be maintained until the sample reaches the contracted 
laboratory. 

Insulated shipping containers packaged with reusable blue ice are used to keep the 
samples cool during transport to the contract laboratory. Hold times for specific 
analytical parameters require samples to be shipped by express air freight. The 
coolers are packaged to meet Department of Transportation and International Air 
Transportation Association commercial carrier regulations. 

5.8 Quality Assurance, Records Management and Document Control 

All aspects of quality assurance, records management, and control of documents 
generated as a result of WQSP are governed by the QAPD; WP 15-PR, Records 
Management Plan; and implementing procedures generated, approved, and 
maintained by the site documentation process. 

A chemistry laboratory notebook is maintained in the mobile laboratory to record the 
overall conditions at the well, the analytical difficulties or problems experienced, and 
any information which may be pertinent to Mure interpretation and scientific use of 
the field data. The original notebook is kept in the field laboratory. A copy of the 
notes made for each sampling round is kept in a fire-resistant file cabinet. 

All field data collected are organized into a data book. The typical field data book 
contains the following: 

• A copy of all of the notes entered into the laboratory notebook concerning 
the sampling round. 

• A copy of all chain of custody forms and request for analysis forms used to 
distribute the final samples. 

• A copy of the completed final sample checklist. 

• A copy of all standardization forms. 

• A hard copy printout of all computer data entries. 

• A copy of all of the Serial Sampling Report Forms submitted for the sampling 
round. 

• A copy of all worksheets used to prepare the data for entry into the 
computer. 
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• A written summary report containing a description of the well completion 
data, a brief summary of serial sampling results, and general observations. 

• A copy of all Field Sketch Plan Forms. 

• A copy of all Field Activity Log Forms. 

• A computer printout of all data logger information, if a data logger was used. 

• Validated Check Print copies of all data sheets. 

A contract laboratory data book is made for each contract laboratory used to analyze 
samples from a particular well. The contract laboratory data book contains at a 
minimum: 

• A copy of the contract laboratory analytical report. 

• A copy of the computer data generated. 

Data collected as a result of WQSP activities are summarized and reported on an 
annual basis in the Site Environmental Report. Raw data are stored in fireproof 
cabinets in the EM Section for a period of two years and then turned over to PRS for 
storage in accordance with the RIDS. 

5.9 Calibration Requirements 

The equipment used to collect data for the WQSP is to be calibrated in accordance 
with WP 10-AD, WIPP Maintenance Administrative Procedures Manual. The metrology 
laboratory is responsible for calibrating needed equipment on schedule, in 
accordance with written procedures. The EM Section is responsible for maintaining 
current calibration records for each piece of equipment. 

6.0 WATER LEVEL MONITORING PLAN 

6.1 Scope 

This section of the WIPP GSP serves as the controlling document for the WLMP. The 
WLMP is a subprogram of the GSP. The quality assurance activities of the WLMP are 
in strict accordance with the QAPD and the quality assurance implementing 
procedures specific to environmental monitoring are found in WP 02-3, Environmental 
Monitoring Procedures Manual. 

Water level monitoring will continue through the postoperational phase of the WIPP. 
This plan addresses the activities of the WLMP during the preoperational and 
operational phases of the WIPP. Postoperational activity plans will be formulated at a 
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later date and will address the objectives of water level monitoring as required at the 
time of decommissioning. 

6.2 Introduction 

This program will continue the collection and documentation of water level data 
initiated by the U.S. Geological Survey (Richey, 1987) and SNL (Stensrud et al., 1988) 
as part of the WIPP Site Characterization Program. 

As currently planned, water level measurements will be conducted using hydrologic 
test wells that were constructed for the site characterization and WQSP. These test 
wells are distributed geographically both within and surrounding the WIPP site. The 
frequency of measurement is subjectively defined by the need to record the dynamic 
nature of the potentiometric surface through time. 

On October 1 , 1988, the ES&H Department assumed responsibility for Groundwater 
Level Monitoring Activities. At that time a WLMP plan was still being developed. In 
June of 1989, an initial plan was finalized entitled WP 07-2, WIPP Water Level 
Monitoring Program Plan, IT Corp. (June 1989). WP 07-2 was subsequently replaced 
in 1990 by WP 02-1 , Groundwater Monitoring Program Plan and Procedures Manual. 

Collection of groundwater-level data assists the DOE in meeting performance 
assessment, regulatory compliance, and permitting requirements. These data also 
provide: 

• Data collection as required by the Environmental Monitoring Plan. 

• A means to fulfill commitments made in the FEIS. 

• A means to comply with Mure groundwater inventory and monitoring 
regulations. 

• Input for making land use decisions, (i.e., designing long-term active and 
passive institutional controls for the site). 

• Assistance in understanding any changes to readings from the 
water-pressure transducers installed in each of the shafts to monitor water 
conditions behind the liners. 

• An understanding of whether or not the horizontal and vertical gradients of 
flow are changing over time. 

6.3 Objective 
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The objective of the WLMP is to extend the documented record of water-level 
fluctuations in the Culebra and Magenta members of the Rustler Formation in the 
vicinity of the WIPP facility. Water-level data will also be collected from wells 
completed in other water-bearing zones overlying and underlying the WIPP repository 
horizon when access to those zones is possible. This includes, but is not limited to, 
the Bell Canyon Formation, the Forty Niner member of the Rustler, the contact zone 
between the Rustler and Salado Formations, and the Dewey Lake Red Beds, when 
access to these zones is possible. 

The scope of the program is subject to change depending upon the following: 

• Data trends 

• Performance assessment program needs 

• Environmental Monitoring Program needs 

• Regulatory compliance needs 

Water level measurements will be taken monthly in at least one accessible completed 
interval at each available well pad. At well pads with two or more wells completed in 
the same interval, quarterly measurements will be taken in the redundant wells. 

Water level monitoring will continue through the life of the WIPP Project. It may be 
deemed necessary to temporarily increase the frequency of monitoring to effectively 
document naturally occurring or artificial perturbations that may be imposed on the 
hydrologic systems at any point in time. This will be conducted in selected key wells 
by increasing the frequency of the manual water-level measurements or by monitoring 
water pressures with the aid of electronic pressure transducers and remote 
data-logging systems. 

One of the postulated contaminate pathways to the biosphere in the event of a 
release is believed to be in the water-bearing zones of the Rustler Formation, more 
specifically, the Magenta and Culebra members. The Culebra is believed to be the 
more conductive of the two (Mercer, 1983) and has received the most attention in site 
characterization studies. Other water bearing zones in the vicinity of the WIPP site, in 
which a limited number of hydrologic test wells have been completed, include the 
Dewey Lake Red Beds, the Rustler/Salado Contact, the Forty Niner Member of the 
Rustler, and the Bell Canyon Formation. All of the above listed zones will be 
monitored as part of this program plan, subject to availability. 

Water level fluctuations of confined water bearing units may result from a variety of 
hydrologic phenomena '(Freeze and Cherry, 1979) and (Davis and DeWeist, 1966). 
These include: 
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• Changes in groundwater storage (e.g., groundwater recharge) 

• Changes in atmospheric pressure 

• Deformation of the water bearing zone (e.g., earthquakes and earth tides) 

• Disturbances within or adjacent to a well (e.g., groundwater pumping and 
shaft construction) 

Interpretation of water level measurements and corresponding fluctuations over time 
is complicated at the WI PP by spatial variation in fluid density both vertically in well 
bores and areally from well to well. To monitor the hydraulic gradients of the 
hydrologic flow systems at the WIPP accurately, actual water level measurements and 
the densities of the fluids in the well bores must be known. When both of these 
parameters are known, equivalent freshwater heads can be calculated. The concept 
of freshwater head is discussed in Lusczynski (1961) where the following definition is 
provided: 

Fresh water head at a given point in groundwater of variable density is 
defined as the water level in a well filled with fresh water from that point to a 
level high enough to balance the existing pressure at that point. Fresh water 
heads define hydraulic gradients along a horizontal. 

A discussion explaining the calculation of freshwater heads from midformation depth 
at WIPP can be found in Haug, et al. (1987). 

A Pressure Density Survey Program (PDSP) has been conducted to determine the 
actual variation in density gradients existing in the test wells. The PDSP measured 
the actual midformation pressures of the Culebra. Data from this program have 
identified those wells in which some adjustment to measured water level values must 
be accounted for in order to calculate the measured water levels accurately in terms 
of equivalent freshwater heads. 

6.4 Field Methods 

To obtain an accurate groundwater level measurement, a calibrated water level 
measuring device is lowered into a test well and the depth to water is recorded from 
a known reference point. When using an electrical conductance probe, the depth to 
water can be determined by reading the appropriate measurement markings on the 
embossed measuring tape when the alarm is activated at the surface. Specific 
procedures regarding the specific activities governing the Water Level Monitoring 
Program are generated, approved, and maintained by the site documentation 
process. 

6.5 Records and Document Control 
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All incoming data will be processed in a timely manner to assure data integrity. The 
data management process for water level measurements begins with completion of 
the field data sheets. Date, time, tape measurement, equipment identification 
number, calibration due date, initial of the field personnel, and equipment/comments 
are recorded on the field data sheets. If, for some unexpected reason, a 
measurement is not possible (i.e., a test is under way that blocks entry to the well 
bore), then a notation as to why the measurement was not taken is recorded in the 
comment column. Personnel also use the comment column to report any security 
observations (i.e., well lock missing). 

Data recorded on the field data sheets and submitted by field personnel are subject 
to guidelines outlined in WP 02-3, Environmental Procedures Manual. The data are 
entered onto a computerized worksheet. The worksheet calculates water level in both 
feet and meters relative to the top of casing and also relative to mean sea level. 

A check print is made of the worksheet printout. The check print is used to verify that 
data taken in the field is properly reported on the database printout. A minimum of 
1 O percent of the spreadsheet calculations are randomly verified on the check print to 
ensure that calculations are being performed correctly. If errors are found, the 
worksheet is corrected. The data contained on the computerized worksheet are 
translated into a database file. A printout is made of the database file. The data each 
month are then compiled into report format and transmitted to the appropriate 
agencies as requested by the DOE. 

A computerized database file is maintained for all groundwater level data. Monthly 
and quarterly data are appended into a yearly file. Upon verification that the yearly 
database is free of errors, it is appended into the project database file. A printed 
copy of the project database is maintained in the ES&H EM fire-resistant storage area 
current through December of the preceding year. 

6.6 Reporting 

Data collected from this program are reported in the Annual Site Environmental 
Report (ASER). The ASER includes all applicable information that may affect the 
comparison of water level data through time. This information will include but is not 
limited to: 

• Well configuration changes that may have occurred from the time of the last 
measurement (i.e., plug installation and removal, packer removal and 
reinstallation, or both; and the type and quantity of fluids that may have been 
introduced into the test wells). 

• Any pumping activities that may have taken place since publication of the last 
annual report (i.e., water quality sampling, hydraulic testing, and shaft 
installation or grouting activities). 
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6.7 Calibration Requirements 

The equipment used in taking groundwater level measurements is to be calibrated in 
accordance with WP 10-AD, WIPP Maintenance Administrative Procedures Manual. 
The WID metrology laboratory is responsible for calibrating needed equipment on 
schedule, in accordance with written procedures. The EM Section is responsible for 
maintaining current calibration records for each piece of equipment. 
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WQSP-1 - Well WQSP-1 was drilled between September 13 and 16, 1994 to a total depth 

of 737.0 ft below ground surface (bgs). The borehole was drilled through the Culebra and 

extends 15.0 ft into the unnamed lower member of the Rustler Formation. The well was drilled 

to a depth of 693 ft bgs using compressed air as the drilling fluid. The interval from 693 to 737 

ft bgs (the total depth) was drilled using air mist with a foaming agent as the drilling fluid. 

WQSP-1 was drilled to 695.6 ft bgs using a 97/a-inch drill bit and was cored from 695.6 to 737.0 

ft bgs using a 5 1A-inch core bit to cut 4-inch-diameter core. After coring, WQSP-1 was reamed 

to 914 inches in diameter to total depth. WQSP-1 was cased from the surface to 737 ft bgs with 

5-inch (0.280-inch wall) blank fiberglass casing with in-line 5-inch-diameter fiberglass 0.020-inch 

slotted screen across the Culebra interval from 702 to 727 ft bgs. The annulus between the 

borehole wall and the casing/screen is packed with sand from 640 to 651 ft bgs and with 8/16 

Brady gravel from 651 to 737 ft bgs. Based on core log results, the Culebra is located from 

699.0 to 722.0 ft bgs. 

WQSP-2 - WQSP-2 was drilled between September 6 and 12, 1994 to a total depth of 846.0 

ft bgs. The borehole was drilled through the Culebra and extends 12.3 ft into the unnamed lower 

member of the Rustler Formation. The well was drilled to a depth of 800 ft bgs with a 9'At-inch 

drill bit using compressed air as the drilling fluid. The interval from 800 to 845 ft bgs (the total 

depth) was drilled with a 5 1A-inch core bit to cut 4-inch-diameter core using air mist with a 

foaming agent as the drilling fluid. After coring, WQSP-2 was reamed to 97/a inches in diameter 

to total depth. WQSP-2 was cased from the surface to 846 ft bgs with 5-inch (0.280-inch wall) 

blank fiberglass casing with in-line 5-inch-diameter fiberglass 0.020-inch slotted screen across 

the Culebra interval from 811 to 836 ft bgs. The annulus between the borehole wall and the 

casing/screen is packed with sand from 790 to 793 ft bgs and with 8/16 Brady gravel from 793 

to 846 ft bgs. Based on core log results, the Culebra is located from 810.1 to 833. 7 ft bgs. Sec 

WOSP-3 - Well WQSP-3 was drilled between October 21 and 26, 1994, to a total depth of 

880.0 ft bgs. The borehole was drilled through the Culebra and extends 8.6 ft into the unnamed 

lower member of the Rustler Formation. The well was drilled to a total depth of 880 ft bgs 

using compressed air as the drilling fluid. The borehole was cleaned using air mist with a 

foaming agent. WQSP-3 was drilled to 833 ft bgs using a 97/a-inch drill bit and was cored from 



833.0 to 879.0 ft bgs using a 5 1..4-inch core bit to cut 4-inch-diameter core. After coring, 

WQSP-3 was reamed to 97/e inches in diameter to a total depth of 880 ft bgs. WQSP-3 was cased 

from the surface to 880 ft bgs with 5-inch (0.280-inch wall) blank fiberglass casing with in-line 

5-inch-diameter fiberglass 0.020-inch slotted screen across the Culebra interval from 844 to 869 

ft bgs. The annulus between the borehole wall and the casing/screen is packed with sand from 

827 to 830 ft bgs and with 8/ 16 Brady gravel from 830 to 880 ft bgs. Based on core log results, 

the Culebra is located from 844.0 to 870.4 ft bgs. See Figure 5-3. 

WOSP-4 - Well WQSP-4 was drilled between October 5 and 10, 1994, to a total depth of 

800.0 ft bgs. The borehole was drilled through the Culebra and extends 9.2 ft into the unnamed 

lower member of the Rustler Formation. The well was drilled to a depth of 740.5 ft bgs with 

a 97/e-inch drill bit using compressed air as the drilling fluid. The interval from 740.5 to 798.0 

ft bgs was cored using a 5 1..4-inch core bit to cut 4-inch-diameter core using air mist with a 

foaming agent as the drilling fluid. After coring, WQSP-4 was reamed to 97/e inches in diameter 

to a total depth of 800 ft bgs. WQSP-4 was cased from the surface to 800 ft bgs with 5-inch 

(0.280-inch wall) blank fiberglass casing with in-line5-inch-diameter fiberglass 0.020-inch slotted 

screen across the Culebra interval from 764 to 789 ft bgs. The annulus between the borehole 

wall and the casing/screen is packed with sand from 752 to 755 ft bgs and with 8/16 Brady 

gravel from 755 to 800 ft bgs. Based on core log results, the Culebra is located from 765.6 to 

790.8 ft bgs. See Figure 5-4. 

WOSP-S - Well WQSP-5 was drilled between October 12 and 19, 1994, to a total depth of 

681.0 ft bgs. The borehole was drilled through the Culebra and extends 10.6 ft into the unnamed 

lower member of the Rustler Formation. The well was drilled to a depth of 676 ft bgs using 

compressed air as the drilling fluid. The borehole was cleaned using air mist with a foaming 

agent. WQSP-5 was drilled to 648 ft bgs using a 97/a-inch drill bit and was cored from 648.0 to 

676.0 ft bgs using a 5 1A-inch core bit to cut 4-inch-diameter core. After coring, WQSP-5 was 
reamed to 974 inches in diameter to a total depth of 681 ft bgs. WQSP-5 was cased from the 

surface to 681 ft bgs with 5-inch (0.280-inch wall) blank fiberglass casing with in-line 5-inch

diameter fiberglass 0.020-inch slotted screen across the Culebra interval from 646 to 671 ft bgs. 

The annulus between the borehole wall and the casing/screen is packed with sand from 623 to 

626 ft bgs and with 8/16 Brady gravel from 626 to 681 ft bgs. Based on core log results, the 

Culebra is located from 648.0 to 674.4 ft bgs. See Figure 5-5. 

WQSP-6 - Well WQSP-6 was drilled between September 26 and October 3, 1994, to a total 

depth of 616.6 ft bgs. The borehole was drilled through the Culebra and extends 9.7 ft into the 



unnamed lower member of the Rustler Formation. The well was drilled to a depth of 367 ft bgs 

using compressed air as the drilling fluid. The interval from 367 to 616 ft bgs (the total depth) 

was drilled using brine as the drilling fluid. WQSP-6 was drilled to 568 ft bgs using a 97At-inch 

drill bit and was cored from 568 to 616 ft bgs using a 5 1A-inch core bit to cut 4-inch-diameter 

core. After coring, WQSP-6 was reamed to 97/a inches in diameter to a total depth of 616.6 ft 

bgs. WQSP-6 was cased from the surface to 616 ft bgs with 5-inch (0.280-inch wall) blank 

fiberglass casing with in-line 5-inch-diameter fiberglass 0.020-inch slotted screen across the 

Culebra interval from 581 to 606 ft bgs. The annulus between the borehole wall and 

casing/screen is packed with sand from 567 to 570 ft bgs and with 8/16 Brady gravel from 570 

to 616.6 ft bgs. Based on core log results, the Culebra is located from 582.0 to 606.9 ft bgs. 

See Figure 5-6. 

WOSP-6A - Well WQSP-6A was drilled between October 31 and November 1, 1994, to a 

total depth of 225.0 ft bgs. The borehole was drilled through a water-producing zone in the 

Dewey Lake Redbeds that had been previously encountered while drilling well WQSP-6. The 

well was drilled to a depth of 225 ft bgs using compressed air as the drilling fluid. The borehole 

was cleaned using air mist with a foaming agent. WQSP-6A was drilled to 160 ft bgs using a 

97/a-inch drill bit and was cored from 160.0 to 220.0 ft bgs using a 5 1A-inch core bit to cut 4-inch

diameter core. After coring, WQSP-6A was reamed to 97/a inches in diameter to a total depth 

of 225 ft bgs. WQSP-6A was cased from the surface to 225 ft bgs with 5-inch (0.280-inch wall) 

blank fiberglass casing with in-line 5-inch-diameter fiberglass 0.020-inch slotted screen from 190 

to 215 ft bgs. The annulus between the borehole wall and the casing/screen is packed with sand 

from 172 to 175 ft bgs and with 8/ 16 Brady gravel from 175 to 225 ft bgs. See Figure 5-7. 
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WIPP GROUNDWATER MONITORING PROGRAM PLAN 

018-1 Introduction 

The Waste Isolation Pilot Plant {WIPP) project is a geologic repository for the disposal of transuranic 
(TRU) waste. The disposal horizon is located 2, 150 feet (ft) (655.3 meters [m]) below the land surface 
in the bedded salt of the Salado Formation (hereinafter referred to as the Salado). At the WIPP, 
water-bearing units occur both above and below the disposal horizon. Groundwater monitoring of the 
uppermost aquifer below the facility is not proposed at the WIPP because that water-bearing unit (the Bell 
Canyon Formation) is not considered a credible pathway for a release from the repository. The underlying 
water-bearing sandstones of the Bell Canyon Formation are separated from the repository horizon by over 
2000 ft (609.6 m) of very low-permeability evaporite sediments (Appendices E1 and 06). No credible 
pathway has been established for contaminant transport to aquifers below the repository horizon as there 
is no hydrologiccommunication between the two. The U.S. Environmental Protection Agency (EPA) concluded 
in 1990 th?t vertical communication does not exist based on their review of the nurnerous studies (EPA, 
1990). The disposal horizon is isolated from underlying water-bearing units by extremely low
permeability layers of rock. Furthermore, drilling boreholes for groundwater monitoring through the 
Salado and the Castile Formation (hereinafter referred to as the Castile) into that aquifer would act to 
compromise the isolation properties of the repository medium and, therefore, is not allowed. 

Disposal of transuranic (TRU) mixed waste in the WIPP facility is subject to regulation under Title 20 of 
the New Mexico Ac:miistrati'Je Code, Olapter 4, Part 1 (20 f'.MA.C 4.1), 81.bpart V. As reqt.ired by 20 t-.MAC 4.1, 
Subpart V, §264.601, the U.S. Department of Energy (DOE) must demonstrate that the environmental 
performance standards for a miscellaneous unit, which are applied to the hazardous waste management units 
(HWMU) in the underground, will be met. 

Groundwater monitoring at the WIPP in the past has foaJsed on the Culebra member of the Rustler Fonnation 
{hereinafter referred to as the Culebra) because it represents the most significant hydrologic 
contaminant migration pathway to the accessible environment. The Culebra is the nearest and most 
significant water-bearing unit lying above the repository. Modeling of groundwater movement in the 
Culebra, based on the concept of a groundwater basin, is discussed in detail in Appendix 06, 
Section 06-2a(1). 

018-1a Site Location 

The WIPP site is located in Eddy County in southeastern New Mexico (Figure 018-1) within the Pecos Valley 
section of the southern Great Plains physiographic province (Powers et al., 1978). The site is 26 miles 
(mQ (42 kilometers [kmD southeast of Car1sbad in an area kOOM1 as Los Medarios (the dunes). Los Medarios 
is a relatively flat, sparsely inhabited plateau with little water and limited land uses. 

The WIPP site (Figure 018-2) consists of 16 sections of federal land in Township 22 South, Range 31 East. 
The 16 sections of federal land were withdrawn from the application of public land laws by the WIPP Land 
Wrthdrawa1Act(LWA),Publiclaw102-579,thatwassignedon0ctober30, 1992. TheWIPPLWAtransferred 
the responsibility for the administration of the 16 sections from the Department of Interior, Bureau of 
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Land Management, to the DOE. This law specified that mining and drilling for purposes other than support 
of the WIPP project are prohibited within this 16 section area with the exception of Section 31. Oil and 
gas drilling activities are restricted in Section 31 from the surface down to 6,000 feet. 

D18-1b Purpose 

This monitoring plan provides instructions for sample collection, water-level monitoring, data 
management, and reporting of annual data; identifies analytical parameters selected for assessing the 
quality of the groundwater, and establishes personnel responsibilities for the WIPP groundwater 
monitoring program. Because quality assurance is an integral component of the groundwater sampling, 
analysis, and reporting process, quality assurance/quality control (QA/QC) elements and associated data 
acceptance criteria are included in this plan. 

Detailed instruction for performing field activities that will be conducted in conjunction with this 
sampling and analysis plan are provided in field operating procedures, referenced in Sections 018-8 and 
018-8 and included as Attachment A to this plan. Detailed procedures are provided for each aspect of the 
groundwater sampling process, including water-level measurement, sampling equipment decontamination and 
installation, purge requirements, field water-quality measurements, and sample collection. These 
procedures are not intended to replace proper field sampling expertise. Samples will be collected by 
trained personnel under the supervision and direction of qualified engineers, scientists, or other 
technical personnel. 

D18-1c Geologic and Hydrologic Characteristics 

D18-1c(1) Geology 

The WIPP site is situated within the Delaware Basin, which is part of the larger Permian Basin, located 
in the south-central region of North America. During the Permian period, which came to a close about 245 
million years ago, ancient seas covered the basin. Their later evaporation resulted in the deposition of 
a thick sequence of evaporites. Appendix 06 presents a detailed discussion of the regional geologic 
history. Three major evaporite-bearing formations were deposited in the Delaware Basin (see Figures 018-3 
and 018-4): 

• The castile, which formed through evaporation of the Permian Sea, consists of interbedded 
anhydrites and halite. Its upper boundary is at a depth of about 2,825 ft (861 m) below 
ground surface (bgs), and its thickness at the WIPP facility is 1,250 ft (381 m) (see 
Appendix 06). 

• The repository is located in the Salado, which overlies the Castile and resulted from 
prolonged desiccation that produced predominantly halite, with some carbonates, 
anhydrites, and clay seams. Its upper boundary is at a depth of about 850 ft (259 m) bgs, 
and it is about 2,000 ft (610 m) thick in the repository area (see Appendix 06). 

• The Rustler Formation (hereinafter referred to as the Rustler) was deposited in a lagoonal 
environment during a major freshening of the basin and consists of carbonates, anhydrites, 
and halites. Its beds consist of clay and anhydrite and contain small amounts of brine. 
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The Rustler's upper boundary is about 500 ft (152 m) bgs, and it ranges up to 350 ft (107 m) 
in thickness in the area (see Appendix 06). 

These evaporite-bearing fom1ations lie between two other formations significant to the geology and 
hydrology of the WIPP site. The Dewey Lake overtying the Rustler is dominated by nonmarine sediments and 
consists almost entirely of mudstone, claystone, siltstone, and interbedded sandstone (Appendix 06). 
This formation forms a 500-ft- (152-m) thick barrier of fine-grained sediments that retard the downward 
percolation of water into the evaporite units below.1 The Bell canyon Formation {hereinafter referred to 
as the Bell canyon)-the first water-bearing unit below the repository (Appendix 06}--is confined by the 
thick evaporite sequences of the castile above. It consists of 1,200 ft (366 m) of interbedded sandstone, 
shale, and siltstone. 

The Salado was selected to host the WIPP repository for several reasons. First, it is regionally 
extensive, under1ying an area of more than 36,000 square mi (mi2) (93,240 square kilometers [km2]). 

Second, its permeability is extremely low, and fluids within it are effectively immobile. Third, salt 
behaves mechanically in a plastic manner under pressure (the pressure at the disposal horizon is more than 
2, 000 pounds per square inch Pb/in.~ or 13.8 megapascals [MPa]) and moves to fill any opening (referred 
to as creep). Fourth, any fluid remaining in small fractures or openings is saturated with salt, is 
incapable of further salt dissolution, and has remained in place for millions of years. Finally, the 
Salado lies between the Rustler and the castile (Figure 018-5), which contain highly impermeable layers 
that further confine and isolate waste within and isolate water outside the WIPP repository (Appendix 06). 

D18-1c(2) Groundwater Hydrology 

The Salado was selected as the host geologic unit because it is hydrologically isolated and because of the 
plastic nature of the salt. The general hydrogeology of the area surrounding the WIPP facility is 
described in this section starting with the first geologic unit below the Salado. Appendix 06 provides 
more detailed discussions of the local and regional hydrogeology. Relevant hydrological parameters for 
the various rock units above the Salado at the WI PP are summarized in Table 018-1. 

The Castile 

The castile is a basin-filling evaporite sequence of sediments surrounded by the Capitan Reef. The 
castile represents a major regional groundwater aquiclude that effectively prevents upward migration of 
water from the under1ying Bell canyon. Fluid present in the castile is very restricted because evaporites 
do not readily maintain pore space, solution channels, or open fractures at depth. Drill-stem tests 
conducted in the castile during construction of the WIPP facility found its permeability to be lower than 
detection limits; however, the hydraulic conductivity has been conservatively estimated to be less than 
1Q-8ft (3x 10.sm) per day. A description of the castile brine reservoirs outside the WIPP area is provided 
in Appendix 06. 

While there may be some uncertainty over the amount of vertical recharge occurring within the Rustler, the issue is only of 
significance to long-term performance calculations in which releases from the repository occur through the creation of a migration 
pathway resulting from driRing (inadvertently) in the WIPP area. The consequences of vertical recharge are bounded in the modeling 
by assuming that under future cimate concitions (which are assumed to be cooler and wetter), the grouna.vater level (water table) 
moves to the land surface. 
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The Salado 

The Salado is an evaporite sequence that filled the remainder of the Delaware Basin and lapped extensively 
over the capitan Reef and the back-reef sediments beyond. The Salado consists of approximately 2,000 ft 
(610 m) of bedded halite, with interbeds or seams of anhydrite, clay, and polyhalite. It acts 
hydrologically as a regional confining bed and does not contain circulating fluids. The porosity of the 
Salado is very low and interconnected pores are virtually nonexistent at the depth of the disposal 
horizon. Fluids associated with the Salado occur mainly as very small fluid inclusions in the halite 
crystals and also occur between crystal boundaries (interstitial fluid) of the massive crystalline salt 
formation; fluids also occur in clay seams and anhydrite beds. Permeabilities measured from the surface 
in the area of the WIPP facility range from 0.01 to 25 microdarcies. The most reliable value, 0.3 
microdarcy, was obtained from well DOE-2. The results of permeability testing at the disposal horizon are 
within the range of 0.001 to 0.01 microdarcy. As a comparison, the permeability of the Salado is roughly 
a thousand times more restrictive than that of the lower day liner required of surface impoundments and 
landfills, assuming similar thicknesses. The results of recent testing suggest that permeabilities in 
undisturbed rock salt may approach zero (see Appendix 06). 

The Rustler 

The Rustler has been the subject of extensive characterization activities because it contains the most 
transmissive hydrologic units overtying the Salado (specifically the Culebra). Within the Rustler, five 
members have been identified. Of these the Culebra is the most transmissive and has been the focus of most 
of the Rustler hydrologic studies (see Appendix 06). 

The Culebra is the first continuous water-bearing zone above the Salado and ranges up to 30 ft (9 m) in 
thickness. Water in the Culebra is usually present in fractures and is confined by overtying gypsum or 
anhydrite and undertying clay and anhydrite beds. Its hydraulic gradient in the area of the WIPP facility 
is approximately 20 ft per mi (6.1 m per km) and becomes much flatter south and southwest of the site 
(Figure 018-6). Transmissivities in the Nash Draw range up to 1,250 square ft (ft2) (116 square m [m2]) 
per day; closer to the WIPP facility, they are as low as 0.007 to 74 ft2 (0.00065 to 7.0 m2) per day. The 
Culebra is hydrologically confined and testing indicates no significant leakage between it and other units 
(see Appendix 06). 

The two primary types of field tests that are being used to characterize the flow and transport 
characteristics of the Culebra are hydraulic tests and tracer tests. 

The hydraulic testing consists of pumping, injection, and slug testing of wells across the study area 
(e.g., Beauheim 1987a). The most detailed hydraulic test data existforthe WIPP hydropads (e.g., H-19). 
The hydropads generally comprise a network of three or more wells located within a few tens of meters of 
each other. Long-term pumping tests have been conducted at hydropads H-3, H-11, and H-19 and at well 
WIPP-13 (Beauheim 1987b, 1987c; Beauheim et al. 1995). These pumping tests provided transient pressure 
data at the hydropad and over a much larger area. Tests often included use of automated data-acquisition 
systems, providing high-resolution (in both space and time) data sets. In addition to long-term pumping 
tests, slug tests and short-term pumping tests have been conducted at individual wells to provide pressure 
data that can be used to interpret the transmissivity at that well (Beauheim 1987a). (Additional short
term pumping tests have been conducted in the WQSP wells [Stensrud 1995D. Detailed cross-hole hydraulic 
testing has recently been conducted at the H-19 hydropad (Kloska et al. 1995). 
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The hydraulic tests are designed to yield pressure data for the interpretation of such characteristics 
as transmissivity, permeability, and storativity. The pressure data from long-term pumping tests and the 
interpreted transmissivity values for individual wells are used for the generation of transmissivity 
fields in flow modeling. Some of the hydraulic test data and interpretatio11s are also important for the 
interpretation of transport characteristics. For instance, the permeability values interpreted from the 
hydraulic tests at a given hydropad are needed for interpretations of tracer test data at that hydropad. 

There is strorg evidence that the permeability of the Culebra varies spatially and varies sufficiently 
that it cannot be characterized with a uniform value or range over the region of interest to the WIPP. The 
transmissivity of the Culebra varies spatially over six orders of magnitude from east to west in the 
vicinity of the WIPP (see Figure 06-30). Over the site, Culebra transmissivity varies over three to four 
orders of magnitude. Figure 06-30 shows variation in transmissivity in the Culebra in the WIPP region. 
Transmissivities are from 1 x 10-3 square feet per day ( 1 x 1 o.s square meters per second) at well P-18 east 
ofttle VVIPP site to 1 x 1a3square feet perday(1 x 10"3square meters per second) atvvell H-7 in Nash Draw. 

Transmissivity variations in the Culebra are believed to be controlled by the relative abundance of open 
fractures rather than by primary (that is, depositional) features of the unit. Lateral variations in 
depositional environments were small within the mapped region, and primary features of the Culebra show 
little map-scale spatial variability, according to Holt and Powers 1988. Direct measurements of the 
density of open fractures are not available from core samples because of incomplete recovery and 
fracturing during drilling, but observation of the relatively unfractured exposures in the WIPP shafts 
suggests that the density of open fractures in the Culebra decreases to the east. Qualitative 
correlations have been noted between transmissivity and several geologic features possibly related to 
open-fracture density, including (1) the distribution of overburden above the Culebra, (2) the 
distribution of halite in other members of the Rustler, (3) the dissolution of halite in the upper portion 
of the Salado, and (4) the distribution of gypsum fillings in fractures in the Culebra. 

Measured matrix porosities of the Culebra vary from 0.03 to 0.30. Fracture porosity values have not been 
measured directly, but interpreted values from tracer tests at the H-3, H-6, and H-11 hydropads vary from 
5 x 104 to 3 x 10-3. Data are insufficient to determine whether the average porosity of the matrix and 

fractures varies significantly on a regional scale. 

Geochemical and radioisotope characteristics of the Culebra have been studied. There is considerable 
variation in groundwater geochemistry in the Culebra. The variation has been described in terms of 
different hydrogeochemical facies that can be mapped in the Culebra. A halite-rich hydrogeochemical 
facies exists in the region of the WIPP site and to the east, approximately corresponding to the regions 
in which halite exists in units above and below the Culebra, and in which a large portion of the Culebra 
fractures are gypsum filled. An anhydrite-rich hydrogeochemical facies exists west and south of the WIPP 
site, where there is relatively less halite in adjacent strata and where there are fewer gypsum-filled 
fractures. Radiogenic isotopic signatures suggest that the age of the groundwater in the Culebra is on 
the order of 10, 000 years or more (see, for example, Lambert 1987, Lambert and Carter 1987, and Lambert 
and Harvey 1987). 

The radiogenic ages of the Culebra groundwater and the geochemical differences provide information 
potentially relevant to the groundwater flow directions and groundwater interaction with other units and 
are important constraints on conceptual models of groundwater flow. Previous conceptual models of the 
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Culebra (see for example, Chapman 1986, Chapman 1988, La Venue et al. 1990) have not been able to 
consistently relate the hydrogeochemical facies, radiogenic ages, and flow constraints (that is, 
transmissivity, boundary conditions, etc.) in the Culebra. 

The groundwater basin modeling that has been conducted, although it did not model solute transport 
processes, provides flow fields that reasonably explain observed hydrogeochemical facies and radiogenic 
ages. The groundwater basin model combines and tests three fundamental processes: ( 1) it calculates 
vertical leakage, which may carry solutes into the Culebra; (2) it calculates lateral fluxes in the 
Culebra (directions as well as rates); and (3) it calculates a range of possible effects of climate change. 
The presence of the halite facies is explained by vertical leakage of solutes into the Culebra from the 
over1ying halite-containing Tamarisk by advedive or diffusive processes. Because lateral flow rates 
here are low, even slow rates of solute transport into the Culebra can result in high solute concentration. 
Vertical leakage occurs slowly over the entire model region, and thus the age of groundwater in the Culebra 
is old, consistent with radiogenic information. Lateral fluxes within the anhydrite zone are larger 
because of higher transmissivity, and where the halite and anhydrite facies regions converge, the halite 
facies signature is lost by dilution with relatively large quantities of anhydrite facies groundwater. 

Groundwater levels in the Culebra in the WIPP region have been measured continuously for several decades. 
Water-level rises have been observed in the WIPP region and are attributed to three causes as discussed 
below. The extent of water-level rise observed at a particular well depends on several factors, but the 
proximity of the observation point to the cause of the water-level rise appears to be a primary factor. 

In the vicinity of the WIPP site, water-level rises are unquestionably caused by recovery from drainage 
into the shafts. Drainage into shafts has been reduced by a number of grouting programs over the years, 
most recently in 1993 around the AIS. Northwest of the site, in and near Nash Draw, water levels appear 
to fluctuate in response to effluent discharge from potash mines. Correlation of water-level fluctuation 
with potash mine discharge cannot be proven because sufficient data on the timing and volumes of discharge 
are not available. Head distribution in the Culebra (see Figure 06-31) is consistent with groundwater 
basin modeling results indicating that the generalized directional flow of groundwater is north to south. 
However, caution should be used when making assumptions based on groundwater-level data alone. Studies 
in the Culebra have shown that fluid density variations in the Culebra can affect flow direction. One 
should also be aware that the fractured nature of the Culebra, coupled with variable fluid densities, can 
also cause localized flow patterns to differ from general flow patterns. Water-level rises in the 
vicinity of the H-9 hydropad, about 6.5 miles south of the site, are thought to be caused by either WIPP 
activities or potash mining discharge. They remain unexplained. The DOE continues to monitor groundwater 
levels throughout the region, but only water level changes at or near the site have the potential to affect 
performance. 

Inferences about vertical flow directions in the Culebra have been made from well data collected by the 
DOE Beatleirn (1987a) reported ftoN ciections tONads the OJebra fi"om both the umamed bNer" member cn:l 
the Magenta over the WIPP site, indicating that the Culebra acts as a drain for the units around it. This 
indication is consistent with results of groundwater basin modeling. Recent simulations to enhance the 
conceptual understanding of the geohydrology of the Rustler can be found in Corbet and Knupp 
1996. 
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Use of water from the Culebra is quite limited because of its varying yields and high salinity. The 
Culebra is not used for water supply in the immediate WlPP site vicinity. Its nearest use is approximately 
7 mi (11 km) southwest of the WlPP facility, where salinity is low enough to allow its use for livestock 
watering (shown, for example, as Well H-8 in Figure 018-7). Appendix D6 provides a detailed discussion 
of the hydrologic characteristics of the other Rustler members and the Dewey Lake, which lie above the 
Rustler. The Culebra will be the focus of future groundwater monitoring at WIPP because it is the most 
transmissive continuous water-bearing zone at WIPP and is the most likely pathway for contaminant 
migration. 

018-2 General Regulatory Reguirements 

Because geologic repositories such as the WIPP facility are defined underthe Resource Conservation and 
Recovery Act (RCRA) as land disposal facilities and as miscellaneous units, the groundwater monitoring 
requiements of 20 NMAC4.1, &bpart V, §§264.600througt 264.603, rrust be adctessecl. 20 f'.MA.C 4.1, Slbpa1 
V, §§264.90 through 264.101, applies to miscellaneous unit treatment, storage, and disposal facilities 
(TSOF) only if groundwater monitoring is needed to satisfy 20 NMAC 4.1, Subpart V, §§264.601 through 
264.603, environmental performance standards. 

The New Mexico Environment Department (f'MEO) has CXlrlduded that gnx.ro.vater monitori1g in accordalC:e Wth 
20 NMAC 4.1, Subpart V, §264.90 at the VVIPP is necessary to meet the reqlftrnents of 20 f'.MA.C 4.1, Slbpart V, 
§§264.601 through 264.603. 

018-3 WlEP Groundwater Monitodng Program-Overview 

018-3a Scope 

The DOE has established this "GroundwaterMonitoring Program (GMP) Plan" to define and protect groundwater 
resources at the WIPP. In part, the purpose of the GMP is to determine background or existing conditions 
of groundwater quality and quantity around the WIPP facility area, and to maintain a groundwater quality 
database. The policy ddver for this program is 20 NMAC 4.1, Subpart V, §§264.600 to 264.603, which 
requires monitoring for miscellaneous units. The format adopted for this plan is 20 NMAC 4.1, Subpart V, 
§§264.00 through 264.101, which provides instruction on the monitoring of groundwater that is or could 
be affected by waste management activities at WIPP. DOE Order 5400.1 (IV-10[c]) also instructs that 
''where appropriate, groundwater monitoring programs shall be designed and implemented in accordance with 
40 CFR Part 264 Subpart F or 40 CFR 265 Subpart F." 

One of the objectives of the WlPP groundwater monitoring program is to establish, by means of groundwater 
sampling and analysis events, an accurate and representative groundwater database that is scientifically 
defensible and supports regulatory compliance. This plan governs all groundwater sampling events and 
ensures that all such data are gathered in accordancewith20 NMAC4.1, Subpart V, §§264.90through 264.101 
and other applicable requirements. The groundwater quality data generated by monitoring activities will 
provide a comprehensive background database against which future analytical results can be compared 
dudng the detection monitodng program. 

Groundwater monitoring at WlPP has been historically conducted by several programs including the WIPP Site 
Characterization Program, the WIPP Water Quality Sampling Program (WQSP), and recently the WIPP 
Groundwater Surveillance Program (GWSP). Groundwater quality and water-level data have been collected 
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by these programs for over 12 years at the WIPP. The WQSP and WIPP GWSP are briefly desaibed below to 
provide historical infonnation. Data from the WQSP wells (which are widely distributed across the area) 
will be used to continually define changes in the area's potentiometric surface and groundwater flow 
directions. The new monitoring wells of the WIPP GWSP have been constructed to the specifications 
provided in the RCRA Grot.n:l-WaterMonitomg Technical Enforcement G..idcn::e Doa.ment (EPA, 1 effia) and are 
now being used to establish back.ground water quality and water levels in accordance with 20 NMAC 4.1, 
Subf)art V, §264.94(b)(4). These WIPP GWSPwellswill be used as the monitoring installations for the WIPP 
DetectionGroundwaterMonitoring Programasrequiredby20 NMAC4.1, Subpart V, §§264.90through264.101. 
Justification for the locations of these wells (3 upgradient and 4 downgradient) is presented 
subsequently. 

D18-3b Historic WIPP wasp 

The WQSP was first initiated in January 1985. The objective of the program was to collect representative 
and reproducible groundwater samples from water-bearing zones in the area of the WIPP site. The purpose 
of the program was to provide defensible data for meeting the requirements of site characterization and 
provide initial back.ground water-quality data to be used as a foundation for meeting future regulatory 
compliance and pennitting criteria. 

D18-3b(1) Background 

From 1985 to 1990, the WQSP characterized the physical and chemical characteristics of representative 
groundwater samples occurring within and immediately surrounding the WIPP site. Various wells were 
serially sampled three times to detennine the representative character of the groundwater present at each 
location. Data collected were supplied to the Environment, Safety and Health Department and used to 
develop a baseline of water-quality data as part of the Radiological Baseline Program. A nonradiological 
database was developed to support the background water quality characterization report (Appendix D17). 
Data were also supplied to and used by Sandia National Laboratories (SNL) for site 
characterization. 

During the initial phase of the WQSP, data were collected from existing wells that were drilled as part 
of the geologic site characterization and resource evaluation programs and made available to the WQSP. 
Figure D18-8 shows the monitoring locations used by the WQSP in the past. 

D18-3b(2) Well Construction 

The bulk of these wells were drilled between 1976 and 1980 using standard oil field drilling technology. 
Standard oil field steel casing either K-55 or J-55 were used in well construction. Surveillance wells 
were completed using two primary methods. 

The first installation method required drilling the well to some depth below the zone of interest and then 
casing the well to the bottom of the hole. The zone of interest was then perforated using either shot or 
knife perforation methods. 

The second installation method required drilling and casing the well to some point above the zone of 
interest then reentering the well bore and core drilling it through the zone of interest and leaving it 
open to the fonnation. 
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These types of well completions presented numerous problems in collecting useful data. The open hole 
completions resulted in halite rich sediments of lower formations being exposed to the sampling zone in 
some cases. In most cases the sampled zone collapsed from the stress of numerous pumping events filling 
i.1 the interval with deJris to the bottom of the cased portion of the well. 

The casings soon began to corrode after exposure to the brackish-to-brine waterfound in the WIPP area. 
Based on sampling results, it appeared that products of well casing corrosion migrated from the well bore 
into the formation resulting in a halo or plume of groundwater altering the chemistry immediately 
surrounding the surveillance wells. Obtaining usable data required the use of packers to isolate the 
sampled formation from contaminated water standing in the casing above the formation and took unusually 
long periods of time to purge the well prior to obtaining representative samples. 

D18-3c Current WIPP GWSP 

After careful evaluation of the data gathered for background reports it became apparent that for 
compliance and permitting purposes, a system of new wells designed specifically for the purpose of 
collecting water-quality data needed to be installed. 

Based on water-level surface elevation data (Richey, 1987) (Stensrud et al., 1988) and pressure density 
survey data (Crawley, 1988) it was recognized that spatial, variable densities of groundwater presented 
misleading flow gradients when potentiometric maps were produced based on surface elevations 
alone. 

Davies (1989) identified multiple flow paths extending across the WIPP site based on a groundwater flow 
model using groundwater surface elevation data adjusted arithmetically to freshwater equivalent heads. 
This method eliminated the bias created by spatial variability of groundwater density. The new 
surveillance program wells were sited assuming the WIPP shafts to be the release point and based on the 
hydrologic characteristics presented by these programs. 

Surveillance program wells were sited following the general guidance in the EPA Groundwater Monitoring 
Technical Enforcement Guidance Document and the groundwater flow characteristics at the site. Wells 
WQSP-1, WQSP-2, and WQSP-3 were located directly upgradient of the WIPP shaft area. The locations of the 
three upgradient wells were selected to be representative of the flow vectors of groundwater moving 
downgradient onto the WIPP site. Figure 34 of Davies, 1989, shows the simulation of direction and 
magnitude of groundwater ftovv. The upgradient wells were located based on the ftovv vectors resulting from 
this model simulation. 

WQSP-4, WQSP-5, and WQSP-6 were located downgradient of the WIPP shaft area in concert with the ftovv 
vectors shown by this model simulation. All three downgradient wells (WQSP-4, 5, and 6) were sited based 
on the greatest velocity magnitude of groundwater flow leaving the shaft area as shown on Figure 34 of 
Davies, 1989, and upgradient of the WIPP groundwater monitoring compliance point. WQSP-4 was also 
specifically located to monitor the zone of higher transmissivity around wells DOE-1 and H-11, which may 
represent faster flow path away from the WIPP shaft area to the compliance point (DOE 1996). 

After careful consideration given to the construction materials available, the decision was made that 
epoxy resin fiberglass casing afforded the most resistance to the corrosive waters found in the vicinity 
of WIPP. 
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Based on the flow paths identified by Davies (1989) and research conducted for construction materials, 
a proposal was written that addressed the following: 

1. Monitor well siting 
2. Construction practices and 
3. Well construction materials. 

The proposalwaspresentedtomembersofWestinghouse Wast.a Isolation Division ~D), DOE, Environmental 
Evaluation~, EPA Region6, f\MEDanct SNLin Maycl1994anct a oonsensualagreementwas reached anong 
the attendees regarding each of the three issues presented, including monitor well location, monitoring 
network configuration, and hydrologic unit to be monitored. 

Construction of the WIPP GWSP 'Neils began in September of 1995 and was completed in November 1995. 
Sampling of the WIPP GWSP wells to establish the water quality background began in the spring 
of 1996. 

The original WQSP observation 'Neils have been and will continue to be used as piezometer wells to support 
collection of groundwater levels and groundwater flow modeling data to support regulatory compliance and 
permitting activities. Groundwater level monitoring data also are used to provide: 

• Data required by the WIPP Environmental Monitoring Plan 

• A means to fulfill commitments made in the Final Environmental Impact Statement 
(FEIS) 

• A means to comply with future groundwater inventory and monitoring regulations 

• Input for making land use decisions (i.e., designing long-term active and passive 
institutional controls for the WIPP) 

• Assistance in understanding whether or not the horizontal and vertical gradients of the 
regional groundwater flow systems are changing over time. 

Current flow patterns in the Culebra suggest the configuration of the WIPP GWSP system wells will provide 
sound, defensible data throughout the detection monitoring period. The new 'Neils constructed for the WIPP 
GWSP (Figure D18-9) will be used as the monitoring network during operational detection monitoring as 
required by 20 NMAC 4.1, Subpart V, §§264.90 through 264.101. 

D18-3d WIPP GMP 

The WIPP GMP, for which this plan has been written, is a continuation of the current WIPP GWSP. The 
monitoring installations used during recent groundwater surveillance (WQSP 1-0A) will serve as the 
monitoring location during background water-quality characterization and the detection monitoring 
program (Figure D18-9). 

The Culebra has been selected for the focus of the GMP due to it being regionally extensive and exhibiting 
the most significant transmissivity of the water-bearing units at WIPP. The Culebra has been extensively 
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studied during all past hydrologic characterization programs and found to be the most likely hydrologic 
pathway to the accessible environment or compliance point for any potential contamination. 

At \NIPP, the compliance point has been defined as the edge of the dual units 16 mi2 l&nd withdrawal boundary 
(Figure 018-9). This boundary represents the location where the nearest potential human receptor can 
reasonably be expected to be chronically exposed to potential contaminants. 

The GMP v.tells 'Nere located to intercept all likely downgradient flow vectors fN/ay from the \NIPP shafts area 
based on current density corrected potentiometricsurfaces (Figure 018-9). The monitoring wells were also 
located to specifically allow early detection of contaminant migration by being installed upgradient of 
the compliance point. Based on natural contours of the potentiometric surface (Figure 018-9) the selected 
well placement locations are directly downgradient of the general flow direction from the shaft area. 
Transport modeling of contaminant migration throughout the Culebr"B to the compliance point has shown that 
travel times are on the order of thousands of years if, under worst case conditions, hazardous 
constituents could migrate from the sealed repository (see Section 018-9b[1)[c] for repository modeling 
details). This time frame is well in excess of the regulatory compliance requirements of postclosure 
care. If contaminants were to migrate from the disposal facility, they would be detected by the GMP wells 
long before they could reach the facility compliance point. 

Potentiometric surfaces and groundwater flow directions defined prior to large-scale pumping in the WIPP 
area and the excavation of WI PP shafts suggests that flow was generally to the south-southeast from the 
waste disposal and shaft areas (Mercer, 1983; Davies, 1989). Recent (December 1996) potentiometric 
surf ace maps of the Culebra adjusted for density differences show very similar characteristics 
(Figure 018-9). The GMP v.tells have been located directly downgradient of the waste emplacement areas 
according to present-day adjusted potentiometric surfaces. 

Potentiometric surfaces that have not been corrected for density differences and that contain transient 
relics of previous pumping-drawdown events do not reflect accurate natural groundwater flow directions 
and should not be used to assess the adequacy of groundwater monitoring locations. Previous 
potentiometric surface maps shawing a potentiometric low and hydrologic gradient toward the area between 
WQSP-3 and WQSP-4 had not been adjusted to freshwater head equivalents, and had also been influenced by 
the long-term pumping at well H-19, and do not represent natural Culebra flow directions or 
gradients. 

018-3d(1) GMP Well Construction Specification 

YVQSP-1-WelVVQSP-1 wasctled between Septeni>er13and 16, 1994, toatotaldeplhof737ft(225m) bgs. 
The borehole was drilled through the Culebra and extends 15 ft (5 m) into the unnamed lower member of the 
Rustler. The well was drilled to a depth of 693 ft (211 m) bgs using compressed air as the drilling fluid. 
The interval from 693 to 737 ft (225 to 211 m) bgs (the total depth) was drilled using air mist with a 
foaming agent as the drilling fluid. WQSP-1 was drilled to 695.6 ft (212 m) bgs using a 97As-in. drill bit 
and was coredfrom695.6to 737ft (212 to225 m) bgs using a 5Y..-in. core bittocut4-in.-(0.1-m) diameter 
core. Aftercoring, WQSP-1 wasreamedto97kin. (0.3m)indiametertototaldepth. WQSP-1 was cased from 
the surface to 737 ft (224.6 m) bgs with 5-in. (0.1-m) (0.28-in. [0.7-centimeter (cm)] wall) blank 
fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across 
the Culebra interval from 702 to 727 ft (214 to 222 m) bgs. The annulus between the borehole wall and the 
casing/screen is packed with sandfrom640to651ft(195to198 m) bgs and with 8/16 Brady gravel from 
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651to737 ft (198 to 225 m) bgs. Based on core log results, the Culebra is located from 699 to 722 ft 
(213 to 220 m) bgs (see Figure 018-10). 

WQSP-2-Wel 'v\QSP-2 was cHed between September6 aid 12, 1994, to a tot.al depth cl 846 ft (257.9 m) bgs. 
The borehole was drilled through the Culebra and extends 12.3 ft (3.7 m) into the unnamed lower member of 
the Rustler. The well was drilled to a depth of 800 ft (244 m) bgs with a 97k-in. drill bit using compressed 
air as the drilling fluid. The interval from 800 to 846 ft (244 to 258 m) bgs (the total depth) was drilled 
with a 5Y.-in. core bit to cut 4-in.- (0.1-m) diameter core using air mist with a foaming agent as the 
drilling fluid. After coring, WQSP-2 was reamed to 97As in. (0.3 m) in diameter to total depth. WQSP-2 was 
cased from the surface to 846 ft (258 m) bgs with 5-in. (0.1-m) (0.28-in. (0.7-cm] wall) blank fiberglass 
casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across the 
Culebra interval from 811 to 836 ft (247 to 255 m) bgs. The annulus between the borehole wall and the 
casing/screen is packed with sand from 790 to 793 ft (241 to 242 m) bgs and with 8116 Brady gravel from 
793 to 846 ft (242 to 258 m) bgs. Based on core log results, the Culebra is located from 810.1 to 833.7 ft 
(247 to 254 m) bgs (see Figure 018-11). 

WOSP-3-Well WQSP-3 was drilled between October21 and 26, 1994, to a total depth of 880 ft (268 m) bgs. 
The borehole was drilled through the Culebra and extends 8.6 ft (2.6 m) into the unnamed lower member of 
the Rustler. The well was drilled to a depth of 880 ft (268 m) bgs using compressed air as the drilling 
fluid. The borehole was deaned using air mist with a foaming agent. WQSP-3 was drilled to 833 ft (254 m) 
bgs using a 97As-in. drill bit and was cored from 833 to 879 ft (254 to 268 m) bgs using a 5Y.-in. core bit 
to cut 4-in.- (0.1-m) diameter core. After coring, WQSP-3 was reamed to 97As in. (0.3 m) in diameter to 
total depth of 880 ft (268 m) bgs. WQSP-3 was cased from the surface to 880 ft (268 m) bgs with 5-in. 
(0.1-m) (0.28-in. (0.7-cm] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 
0.02-in. (0.1-cm) slotted screen across the Culebra interval from 844 to 869 ft (257 to 265 m) bgs. The 
annulus between the borehole wall and the casing/screen is packed with sand from 827 to 830 ft (252 to 
253 m) bgs and with 8116 Brady gravel from 830 to 880 ft (253 to 268 m) bgs. Based on core log results, the 
Culebra is located from 844 to 870 ft (257 to 265 m) bgs (see Figure 018-12). 

wasp-4-Wel 'v\QSP-4 was drilled between October 5 aid 10, 1994, to a total depth cl 800 ft (244 m) bgs. The 
borehole was drilled through the Culebra and extends 9.2 ft (2.8 m) into the unnamed lower member of the 
Rustler. The well was drilled to a depth of 740 ft (226 m) bgs with a 97k-in. drill bit using compressed 
air as the drilling fluid. The interval from 740.5 to 798 ft (225.7 to 243 m) bgs was cored with a 5%-in. 
(0.13-m) core bit to cut 4-in. - (0.1-m) diameter core using air mist with a foaming agent as the drilling 
fluid. After coring, WQSP-4 was reamed to 97As in. (0.3 m) in diameter to total depth of 800 ft (244 m) bgs. 
WQSP-4 was cased from the surface to 800 ft (244 m) bgs with 5-in. (0.1-m) (0.28-in. (0.7-cm] wall) blank 
fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen across 
the Culebra interval from 764 to 789 ft (233 to 241 m) bgs. The annulus between the borehole wall and the 
casing/screen is packed with sand from 752 to 755 ft (229 to 230 m) bgs and with 8/16 Brady gravel from 
755 to 800 ft (230 to 244 m) bgs. Based on core log results, the Culebra is located from 766 to 790.8 ft 
(233 to 241 m) bgs (see Figure 018-13). 

WQSP-5--Well WQSP-5 was drilled between October 12 and 19, 1994, to a total depth of 681 ft (208 m) bgs. 
The borehole was drilled through the Culebra and extends into the unnamed lower member of the Rustler. 
The well was drilled to a depth of 676 ft (206 m) bgs using compressed air as the drilling fluid. The 
borehole was cleaned using air mist with a foaming agent. WQSP-5 was drilled to 648 ft ( 198 m) bgs using 
a 97k-in. drill bit and was cored from 648 to 676 ft (198 to 206 m) bgs using a 5Y.-in. core bit to cut 4-in.-
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(0.1-m) diameter core. After coring, WQSP-5 was reamed to 97AJ in. (0.3 m) in diameter to total depth of 
681 ft (208 m) bgs. WQSP-5 was cased from the surface to 681 ft (208 m) bgs with 5-in. (0.1-m) (0.28-in. 
[0.7-cm] wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. {0.1-cm) 
siotted screen across the Cu!abra interval from 646 to 671 ft (197 to 205 m) bgs. The annulus between the 
borehole wall and the casing/screen is packed with sand from 623 to 626 ft (190 to 191 m) bgs and with 
8/16 Brady gravel from626to681 ft(191 to208 m) bgs. Based on core log results, the Culebra is located 
from 648 to 674.4 ft (198 to 205.6 m) bgs {see Figure 018-14). 

WQSP-6-Well WQSP~ was drilled between September 26 and October 3, 1994, to a total depth of 616.6 ft 
(187. 9 m) bgs. The borehole was drilled through the Culebra and extends 9. 7 ft {3 m) into the unnamed lower 
member of the Rustler. The well was drilled to a depth of 367 ft ( 112 m) bgs using compressed air as the 
drilling fluid. The interval from 367 to 616 ft (112 to 188 m) bgs {the total depth) was drilled using 
brine as the drilling fluid. WQSP-6 was drilled to 568 ft {173 m) 4-in.- {0.1-m) ft bgs using a 97h-in. 
drill bit and was cored from 568 to 616 ft (173 to 188 m) bgs using a 5Y.-in. core bit to cut 4-in.- (0.1-m) 
diameter core. After coring, WQSP~ was reamed to 97AJ in. {0.3 m) in diameter to total depth of 616.6 ft 
(188 m) bgs. WQSP~was cased from the surfaceto616ft (188 m) bgswith 5-in. (0.1-m) (0.28-in. [0.7-cm] 
wall) blank fiberglass casing with in-line 5-in.- (0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted 
screen aaoss the Culebra interval from 581 to 606 ft (177 to 185 m) bgs. The annulus between the borehole 
wall and the casing/screen is packed with sand from 567 to 570 ft (173 to 173. 7 m) bgs and with 8/16 Brady 
gravel from 570 to 616.6 ft (174 to 188 m) bgs. Based on core log results, the Culebra is located from 
582 to 606.9 ft (177 to 185 m) bgs {see Figure 018-15). 

WO.SP-6A-Wf!JWQSP-&. wasaiecl between October31 ax:! Noverrt>er 1, 1994, to a total depth cl225 ft {69 m) 
bgs. The borehole was drilled through a water-producing zone in the Dewey Lake Redbeds that had been 
previously encountered while drilling well WQSP-6. The well was drilled to a depth of 225 ft (69 m) bgs 
using compressed air as the drilling fluid. The borehole was deaned using air mist with a foaming agent. 
WQSP-6A was drilled to 160 ft (49 m) bgs using a 97At-in. drill bit and was cored from 160 to 220 ft {49 to 
67 m) bgs using a 5Y..-in. core bit to cut 4-in.- {0.1-m) diameter core. After coring, WQSP-6A was reamed 
to 9% in. (0.3 m) in diameter to total depth of 225 ft (69 m) bgs. WQSP-6A was cased from the surface to 
225 ft (69 m) bgs with 5-in. {0.1-m) (0.28-in. [0.7-cm] wall) blank fiberglass casing with in-line 5-in.
(0.1-m) diameter fiberglass 0.02-in. (0.1-cm) slotted screen from 190 to 215 ft (58 to 66 m) bgs. The 
annulus between the borehole wall and the casing/screen is packed with sand from 172 to 175 ft (52 to 53 m) 
bgs and with 8/16 Brady gravel from 175 to 225 ft (53 to 69 m) bgs {see Figure 018-16). 

018-4 Project Organization and Responsibilities 

018-4a Environmental Monitoring Manager 

The Environmental Monitoring {EM) Manager is responsible for the overall design and implementation of the 
GMP. The EM Manager develops and approves specific procedures for the conduct of all GMP activities, and 
reviews and approves programmatic reports. The EM Manager provides oversight of appropriate levels of 
cooperation and consultation between the EM Section and the State of New Mexico regarding environmental 
monitoring and revises the QA section of the GMP. 

The EM Manager and staff are responsible for achieving and maintaining quality in the GMP. All GMP data 
is reviewed and approved by the EM Manager, or designee, prior to release. 
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The EM Manager establishes minimum qualification criteria and training requirements for all GMP 
personnel. The EM Manager assures that position desaiptions for assigned GMP personnel are adequately 
prepared. The EM Manager and/or Team Leader assures that training is performed on an individual basis to 
maintain an acceptable level of proficiency by all new or temporary GMP staff and by all permanent 
Groundwater Surveillance Program staff. The EM Manager assures that documents detailing all staff 
training are current and proper1y filed. Copies of training records are on file in the WIO Technical 
Training Section. 

The EM Manager appoints a GMP Team Leader and Field Team, assigning the following responsibilities 
described below. 

018-4b Team Leader 

The Team Leader will coordinate and oversee field sampling activities, ensuring that sampling and 
associated procedures are followed and that OAJQC and safety guidelines are met. The T earn Leader directs 
the GMP perwritten approved procedures, and initiates the review of programmatic plans and procedures. 
TheTeamLeaderreviewsandevaluatessampledata,preparesandrevielNsprogrammaticreports,andassures 
that appropriate samples are collected and analyzed. The Team Leader assures that adequate technical 
support is provided to the Quality and Regulatory Assurance (Q&RA) Department, when required during audits 
of vendor facilities. Arrt nonconformances or project dlanges will be immediately communicated to the T earn 
Leader. 

018-4c Field Team 

The Field Team members consist of one or more scientists, engineers, or technicians, who are responsible 
for sample collection, handling, shipping, and preparation and maintenance of appropriate data sheets, 
and completion of sample tracking documentation under the direction of the Team Leader, in acx::ordance with 
this GMP and associated field procedures. The field team will inspect, maintain, and ensure proper 
calibration of equipment prior to use at each site, while ensuring that site health and safety 
requirements are met at all times. The sampling team will communicate any nonconformances, malfunctions, 
or project changes to the Team Leader immediately. 

018-4d Safety Manager 

The Safety Manager is responsible for ensuring that the GMP WIPP Safety Manual (WP12-1) addresses health 
and safety concerns associated with sampling and analysis activities. The Safety Manager is responsible 
for ensuring that field team members and any other personnel on site are operating under the WIPP Safety 
Manual and the personnel have appropriate training to operate on the site. The Safety Manager will conduct 
periodic health and safety audits (minimum annually) and initiate corrective action where deficiencies 
are identified. Health and safety audits will be documented and submitted to the EM Manager. 

018-4e Analytical Laboratory 

The analytical laboratory used for sample analyses is responsible for supplying most sample collection 
containers and sample shipping containers to the field sampling team. Sample collection containers 
supplied by the laboratory will be certified as clean by either the laboratory or their supplier. WIO 
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supplies containers for radiological samples. The analytical laboratory is responsible for performing 
analyses in accordance with this Groundwater Monitoring Program Plan and regulatory requirements. The 
laboratory will maintain documentation of sample handling and custody, analytical results, and internal 
QC data. Additionally, the laboratory will analyze QC samples in accordance with this plan and its own 
internal QC program for indicators of analytical accuracy and precision. Data generated outside 
laboratory acceptance limits will trigger an investigation and, if appropriate, corrective action, as 
directed by the EM Manager. The laboratory will report the results of the environmental sample and QC 
sample analyses and any necessary corrective actions that were performed. In the event that more than one 
analytical laboratory is used (e.g., for different analyses), each one has the responsibilities described 
above. 

D18-4f Q&RA Manager 

The Q&RAManagerprovides independent oversight of the GMP, via the assigned cognizant Q&RA engineer, to 
verify that quality objectives are defined and achieved. The Q&RA Manager ensures objective, independent 
assessments of the GMP quality performance and the quality performance of the contract analytical 
laboratay. The Q&RA Manager has been delegated authority by the 'MD General Manager to acx:ess work areas, 
identify quality problems, initiate or recommend corrective actions, verify implementation of corrective 
actions, and ensure that work is controlled or stopped until adequate disposition of an unsatisfactory 
condition has been implemented. 

D18-5 QA Regyirements 

QA requirements for WIPP are defined in the WID Quality Assurance Program Description, WP 13-1. 
Requirements specific to the GMP are presented in this section. 

D18-5a QA Program-Overview 

This program was developed to assure that the integrity and quality are maintained for all samples 
collected and that the integrity and quality of equipment and records are maintained in accordance with 
EPA guidance. The QA Program identifies data quality objectives (DQO), processes for assuring sample 
quality, and processes for generating and maintaining quality records. 

018-5b DQOs 

DQOs are qualitative and quantitative statements that specify the quality of data required to support 
project decisions. DQOs are established to ensure that the data collected are of a sufficient and known 
quality for their intended uses. The overall DQO for this project is to collect accurate and defensible 
data of known quality that are sufficient to assess the concentrations of constituents in the groundwater 
undertying the WIPP area. The data generated thus far by the GMP has been used to establish a baseline 
groundwater quality database. For the purpose of this monitoring program, DQOs for measurement data will 
be specified in terms of accuracy, precision, completeness, representativeness, and comparability. 
Measurements of data quality in terms of accuracy and precision will be derived from the analysis of QC 
samples generated in the field and laboratory. Appropriate QC procedures will be used so that known and 
acceptable levels of accuracy and precision are maintained for each data set. This section defines the 
acceptance criteria for each QC analysis performed. The following subsections define each DQO. 
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D18-5b(1) Accuracy 

Accuracy is the closeness of agreement between a measurement and an accepted reference value. When 
applied to a set of observed values, accuracy is a combination of a random component and a common 
systematic error (bias) component. Measurements for accuracy will include analysis of calibration 
standards, laboratory control samples, matrix spike samples, and surrogate spike samples. The bias 
component of accuracy is expressed as o/oR. Percent recovery is expressed as follows: 

%R = (measured sample concentration) x 100 
true concentration 

D18-5b(1)a Accuracy Objectives for Fjeld Measurements 

Field measurements will include pH, specific conductance (SC), temperature, Eh, and static water level. 
Field measurementaccuracywill be determined using calibration check standards. Thermometers used for 
field measurements are calibrated to National Institute for Standards and Technology (NIST) traceable 
standard on an annual basis to assure accuracy. Aco.Jracy of water-level measurements will be made before 
each measurement period by verifying calibration of the device within the specified schedule. Detailed 
instructions for water-level measurement, instrument calibration and field water quality measurements 
are detailed in WIPP procedures. Acceptable accuracy for all field analyses and measurements is ±5 
percent. 

D18-5b(1)b Accuracy Objectives for Laboratory Measurements 

Analytical system accuracy will be quantified using the following laboratory accuracy QC checks: 
calibration standards, laboratory control samples (LCS), laboratory blanks, matrix and surrogate spike 
samples. Single LCSs and matrix spike and surrogate spike sample analyses will be expressed as o/oR. 
Laboratory analytical accuracy is parameter dependent and is prescribed in the laboratory SOQs 
(Attachment 8). 

018-5b(2) Precision 

Precision is the agreement among a set of replicate measurements without assumption or knowledge of the 
true value. Precision data will be derived from duplicate field and laboratory measurements. Precision 
will be expressed as relative percent difference (RPO), which is calculated as follows: 

RPD = I (measured value sample 1 - measured value sample 2) I x 100 
average of measured samples 1 + 2 

018-5b(2)a Precision Objectives for Fjeld Measurements 

Precision of field measurements of water-quality parameters will meet or exceed required reporting 
levels. SC, pH, temperature, and optionally Eh are measured during well purging and after sampling. SC 
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measurements will be precise to ±10% pH to 0.10 standard unit, and temperature to 0.1 O degrees Celsius 
(°C), Eh to 1 O millivolts (mV). Turbidity is not measured because the water drawn for the samples are 
typically very clear so there is no need to measure turbidity. 

D18-5b(2)b Precision Objectives for Laboratory Measurements 

Precision of laboratory analyses will be assessed by analyzing duplicate LCSs with each analytical batch 
assessed at a minimum frequency of 1 in 20 groundwater samples fornonradiological parameters, and 1 in 
1 O for radiological parameters. Analytical precision control limits will be determined by the laboratory 
by performing replicate analyses of control samples. Precision measurements will be expressed as RPO. 
Laboratory analytical precision is also parameter dependent and is prescribed in laboratory SOQs 
(Attachment B). 

D18-5b(3) Contamination 

In addition to measurements of precision and bias, QC checks for contamination will be performed. QC 
samples including trip blanks, field blanks, and method blanks will be analyzed to assess and document 
contamination attributable to sample collection equipment, sample hand!ing and shipping, and laboratory 
reagents and glassware. Trip blanks are used to assess volatile organic compound (VOC) sample 
contamination during shipment and handling, field blanks are used to assess field sample collection 
methods, and method blanks are used to assess contamination resulting from the analytical process. 
Evaluation of sample blanks will be performed following EPA Functional Guidelines for Data Validation. 
Detection of analytes of interest in blank samples may be used to disqualify some samples, requiring 
resampling and additional analyses, on a case-by-case basis. 

D18-5b(4) Completeness 

Completeness is defined as a measure of the amount of usable valid data resulting from a data collection 
activity, given the sample design and analysis. Completeness may be affected by unexpected conditions 
that may occur during the data collection process. 

Occurrences that reduce the amount of data collected include sample container breakage in the laboratory 
and data generated while the laboratory was operating outside prescribed QC limits. All attempts will be 
made to minimize data loss and to recover lost data whenever possible. The completeness objective for 
noncritical measurements (i.e., field measurements) is 90 percent and 100 percent for critical 
rTI"'...asurements u.e., compliance data). If the completeness objective is not met, the WIPP EM Managerwill 
determine the need for resampling on a case-by<:ase basis. Numerical expression of the completeness (%C) 
of data is as follows: 

%C = number of accepted samples x 100 
total number of samples collected 

D18-5b(5) Representativeness 

Representativeness is the degree to which sample analyses accurately and precisely represent the media 
they are intended to represent. Data representativeness for this sampling program will be accomplished 
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through implementing approved sampling procedures and the use of validated analytical methods. Sampling 
procedures are designed to minimize fadors affeding the integrity of the samples. Groundwater samples 
will only be collected after well purging criteria have been met. The analytical methods selected are 
those that will most accurately and precisely represent the true concentration of analytes of interest. 

D18-5b(6) Comparability 

Comparability is the extent to which one data set can be compared to another. Comparability will be 
achieved through reporting data in consistent units and collection and analysis of samples using 
consistent methodology. Aqueous samples will consistently be reported in units of measures dictated by 
the analytical method. Units of measure include: .... , 

• Milligrams per liter (mg/L) for alkalinity, inorganic compounds and metals 
• Micrograms per liter (µg/L) for VOCs. 

Water-level measurements will be expressed as equivalent freshwater elevation in feet above mean sea 
level. 

D18-5c Design Control · 

The groundwater monitoring system was designed to meet specifications desaibed in 20 NMAC 4.1, Subpart 
V, §§264.97 and 264.601 through 264.603. 

D18-5d Instructions. Procedures, and Drawings 

Provisions and responsibilities for the preparation and use of instructions and procedures at the WIPP 
are outlined in Part II, Section 4 of the Quality Assurance Program Description (QAPD). Quality-affecting 
activities performed by or on behalf of groundwater monitoring are required to be performed in accordance 
with documented and approved procedures which meet the intent of 20 NMAC 4.1, Subpart V, 
§264.90. 

Technical procedures were developed for each quality-affecting fundion performed for groundwater 
monitoring. The technical procedures unique to the GMP are maintained in the Environment Safety and 
Health Department (ES&H) at the WIPP. The procedures are sufficiently detailed and include, when 
applicable, quantitative or qualitative acceptance criteria. 

Procedures were prepared in accordance with requirements in Sedion 4 of the QAPD. 

D18-5e Document Control 

Requirements for the control of documents are outlined in Part II, Sedion 4 of the WID QAPD. Controls 
ensure that the latest approved versions of procedures are used in performing groundwater monitoring 
functions and that obsolete materials are removed from work areas. 

D18-5f Control of Processes 

Process control requirements, defined in the QAPD, are met for this GMP. 
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Inspection and surveillance activities are conducted as outlined in Part II, Section 10 of the QAPD. The 
Q&RA Department is responsible for performing the applicable inspections and surveillance on the scope 
of work. EM section personnel are responsible for performance checks as defined in applicable procedures 
and determined by WID metrology laboratory personnel. Performance checks forthe GMP are designed to 
determine the acceptability of purchased items and to assess degradation that occurs during use. 

D18-Sh Control of Monitoring and Data Collection Equipment 

Monitoring and data collection (M&DC) equipment is controlled and calibrated according to WP 10-AD, WIPP 
Maintenance Administrative Procedures Manual, to ensure continued accuracy of groundwater monitoring 
data. Results of calibrations, maintenance, and repair are documented. calibration records identify the 
referencestandardandtherelationshiptonational standardsornationallyaccepted measurement systems. 
Records are maintained to track uses of M&DC equipment. If M&DC equipment is found to be out of tolerance, 
the equipment is tagged and it is not used until corrections are made. 

D18-Si Control of Nonconforming Conditions 

Part II, Section 8 of the WID QAPD describes the system used at the WIPP for ensuring that appropriate 
measures are established to control nonconforming concfrtions. Nonconforming conditions connected to the 
GMP are identified in and controlled by documented procedures. Equipment that does not conform to 
specified requirements is controlled to prevent use. The disposition of defective items is documented 
on records traceable to the affected items. Prior to final disposition, faulty items are tagged and 
segregated. Repaired equipment is subject to the original acceptance inspections and tests prior to use. 

D18-Sj Corrective Action 

Requirements for the development and implementation of a system to determine, document, and initiate 
appropriate corrective actions after encountering conditions adverse to quality at the WIPP are outlined 
in Part I, Section 3 of the QAPD. Conditions adverse to acceptable quality are documented and reported 
in accordance with corrective action procedures and corrected as soon as practical. Immediate action will 
be taken to control work performed under conditions adverse to acceptable quality and its results to 
prevent quality degradation. 

D18-Sk Quality Assurance Records 

Part I, Section 4 of the QAPD outlines the policy used at the WIPP regarding identification, preparation, 
collection, storage, maintenance, disposition, and permanent storage of QA records. 

Records to be generated in the groundwater monitoring program are specified by procedure. QA and RCRA 
operating records are identified. This is the basis for the labeling of records as "QA" or "RCRA 
operating" on the EM Records Inventory and Disposition Schedule (RIDS). 
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QA records document the results of the groundwater monitoring program implementing procedures and are 
sufficient to demonstrate that all quality-related aspects are valid. The records will be identifiable, 
legible, and retrievable in accordance with WP 1~PR, WID Records Management Plan, and QA record 
procedures. 

D18-6 Monitoring Program Description 

The WIPP GMP has been desig1ed to meet the grtlU'rlNater montomg ~of 20 N\AAC 4.1 &bpart V 
§§264. 90 through 264.101. The following sections of the monitoring plan describe the specific components 
of the GMP. 

D18-6a Monitor Well Locations 

Groundwater exists both above and below the WIPP repository, but no hydrologic continuity exists between 
the repository and the groundwater. Groundwater below the repository occurring in the sandstones of the 
Delaware Mountain Group (Powers, et al., 1978) is isolated by bedded salt deposits in the lower part of 
the Salado and in the under1ying Castile. Groundwater below the repository is not being monitored as part 
of this program. 

Groundwater above the repository is being monitored. Groundwater exists in both the Dewey Lake and the 
Rustler. Zones monitored for background charaderization within the Rustler are the Culebra and the 
Magenta members. These zones are dolomite units isolated from one another by impermeable layers. Wrth 
the exception of excavated shafts at WIPP, these zones are isolated from the repository excavations by 
bedded salt deposits in the upper two thirds of the Salado. 

Postbackground monitoring will be focused on the Culebra because it is the primary flow path within the 
Rustler. Databases are maintained for the Magenta so that if the need arises monitoring of the Magenta 
can be resumed. 

The Culebra is areally persistent, but quantity and quality of water vary considerably from place to 
place. The dolomite is vuggy, fradured, and commonly associated with anhydrite (Lambert and Mercer, 
1977). The Culebra has a low hydraulic conductivity. It is a fractured unit that is best modeled as a 
dual-porosity media. Water yields are small and saline (Powers et al., 1978). 

The Dewey Lake consists of orange-red siltstone, mudstone, and some sandstone. The Dewey Lake does not 
fonn an aquifer, but some penneab!e sand lenses are present and those yield limited quantities of fresh 
water to a feN private wells in the area around the WIPP site (PCMers et al., 1978). One such sand lens has 
been identified within the WIPP boundary and is scheduled for monitoring as part of the GMP. 

Seven observation wells were completed after the WQSP baseline was established using EPA recommended 
drilling methods and casing materials that have the potential to meet RCRA monitoring standards. Six of 
the wells were completed in the Culebra; one well in the Dewey Lake. Two years of sampling are sd'leduled 
prior to the anticipated receipt of waste. The data gathered from these new wells will be compared to the 
existing database and the existing background data will be appended as appropriate. Of the six Culebra 
monitoring wells, (Figure D18-9) three were installed upgradient of the WiPP shaft areas and three wells 
installed downgradient of the facility in locations representative of the major groundwater flow 
directions (Davies, 1989). Well location surveys for each of the seven wells were perfonned by WID survey 
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personnel using the State Plane Coordinates-North American Datum Model 27 method. Results of the surveys 
are on file with the New Mexico State Engineers Department along with the associated extraction pennits 
for each well. 

Figure 018-9 shows the WI PP GMP well installation sites anc the most recent freshwater head corrected 
potentiometric surface of the Culebra member of the Rustler. 

018-6b Monitoring Frequency 

The GMP has been sampling the seven monitoring wells on a semiannual basis over the past two years to 
establish background water chemistry in accordance with 20 NMAC 4.1 Subpart V, §§264.97 and 264. 98. 
Background water quality in both upgradient and downgradient wells will be established prior to receipt 
of waste at the WIPP. 

As shown in Table 018-2, the GMP will collect groundwater quality sam!)les for all seven wells on a 
semiannual basis during the life of the detection monitoring program. 

From this point on, grou"ldwater samples \'Jill be collected from the GMP 'M:lls at a frequenc; or four sample 
replicates collected semiannually from each well for the indicator parameters of pH, SC, TOC, and TOX to 
further establish background until detection monitoring in accordance with 20 NMAC 4.1, Subpart V 
( 40 CFR §264. 98) becomes applicable. Detection monitoring will start when the WIPP receives waste and 
continue through the postclosure phase as required by 20 NMAC 4.1, Subpart V ( 40 CFR §264.90(cD. During 
detection monitoring, one sample and one sample duplicate will be collected semiannually. 20 NMAC 4.1, 
Subpart V (40 CFR §264.97(g][2]) provides that an alternate sampling procedure to that provided in 264. 98 
may be proposed. Given the nature and rate of groundwater flow in the area surrounding WIPP, collecting 
and analyzing one sample semiannually will be protective of human health and the environment because any 
hazardous constituent leaving the underground disposal facility will not have the potential to 
substantially migrate beyond the compliance point in a one-year time frame. Groundwater flow 
characteristics are presented in detail in Appendices 06 and E 1. 

Groundwater levels will also be monitored in each of the seven wells on a monthly basis. The water level 
in each well will also be measured prior to each sampling event. Water-level measurements in the other 
existing WQSP wells will also be monitored on a monthly basis to supplement the area water-level database 
and to help define regional changes in groundwater flow directions and gradients. The characteristics 
of the groundwater monitoring program (frequency, location) will be evaluated if significant changes are 
observed in the grvundwater flow direction or gradient. Any necessary changes will be identified and a 
permit modification sought as appropriate. 

018-6c Analytical Parameters 

The analytes of interest that are now being measured to establish background concentrations include all 
indicator parameters and all other parameters listed in 20 NMAC 4.1 Subpart V, §264, Appendix IX. Samples 
that will be taken as part of the detection monitoring program during disposal operations include the most 
prevalent constituents in the waste as indicated in Table 018-3, plus metals (see Table C-9 in Chapter C 
and Appendix C6 for more detail). In addition, field measurements of pH, SC, temperature, chloride, Eh, 
total iron, and alkalinity are being taken during background sampling as specified in Section 018-8 of 
this plan. Alkalinity, chloride, and iron may be deleted during detection monitoring. Parameters such 
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as specific conductance, total dissolved solids, total suspended solids, density, pH, total organic 
carbon, and total organic halogens were chosen as indicator parameters because of their universal 
commcnalifytogroundwater. Parameters such as chloride, alkalinity, calcium, magnesium, and potassi1,;m 
were chosen as matrix-specific general indicator parameters. Organic and inorganic compounds on the right 
hand side of Table E 18-2 were chosen because they may occur in the waste to be disposed at the WIPP 
facility. 

018-6d Sample Collection and Laboratory Analysis 

The mobile field laboratory provides a work place for conducting field sampling and analyses. The 
laboratory is positioned near the wellhead, is climate controlled, and contains the necessary equipment, 
reagents, glassware, and deionized water for conducting the various field analyses. 

Two types of water samples are generally collected: serial samples and final samples. Serial samples are 
taken at regular intervals and analyzed in the mobile field laboratory for various physical and chemical 
parameters (called field parameters). The serial sample data are used to determine the chemical steady
state conditions of the groundwater as a direct function of the volume of the water being pumped from the 
wen. lnterpretalion of i.he serial sampl!ng data enablas the Team Leaderto make :-1 determir.aticn of when 
steady-state conditions are attained in the pumped groundwater. 

Final samples are collected when the serially sampled field parameters have achieved a steady state. If 
one or more of the field parameters do not stabilize-and there is reason to believe it will not-the Team 
Leader may choose to collect the final sample regardless of this instability in the field parameter{s). 

The objective of the serial sampling effort is to obtain representative water samples in a reproducible 
manner. By definition, a representative groundwater sample is a sample of undisturbed groundwater. A 
groundwater sample is considered to be representative of the undisturbed groundwater only if it is 
chemically identical to the undisturbed groundwater {i.e., completely unaltered by the effects of 
drilling, postdrilling processes and reactions, and sampling procedures). 

To determine how close the pumped groundwater is to being representative, a comparison is made by 
monitoring the same selected field parameters that were used to initially define the background 
characteristics of the water. When these parameters appear stable the determination is made that the 
water sample is representative. 

018-6d(1) Serial Sarr.pies 

Serial samples are collected and analyzed in the mobile laboratory to detect and monitor the chemical 
variation of the groundwater as a function of the volume of water pumped. Once serial sampling begins, 
the frequency at which serial samples are collected and analyzed is left to the discretion of the T earn 
Leader. The serial sampling frequency is based upon the site-specific conditions existing at each well, 
but usually is performed a minimum of three times during a sampling round. 

The three field parameters of temperature, Eh, and pH are determined by either an "in-line" technique, 
using a self-contained flow cell, or an "off-line" technique, in which the samples are collected from 
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a nylon sample line at atmospheric pressure. The iron, divalent cation, chloride, alkalinity, specific 
condudance, and specific gravity samples are colleded from the nylon sample line at atmospheric 
pressure. 

i\lew polyethylene containers are used to co!!ed the serial samples from the nylon sample line. Serial 
sampling water collected for solute and Sp.=!<"'..ffii: c-.ondudance c1etermir.<dtio11s ls filtered through a 0.45 
µm membrane filter using a stainless steel, in-line filter holder. Filtered water is used to rinse the 
sample bottle prior to serial sample collection. Unfiltered groundwater is used when determining 
temperature, pH, Eh, and specific gravity. Sample bottles are properly identified and labeled. 

The filtered sample colleded for solute analyses is immediately anaiyzed for iron and alkalinity because 
these two solution parameters are extremely sensitive to changes in the ambient water-sample pressure and 
temperature. A sample and duplicate of filtered water are collected and analyzed for solute parameters 
(alkalinity, chloride, divalent cations, and iron). Temperature, pH, and Eh, when not measured in a flow 
cell, are measured at the approximate time of serial sample collection. These samples are colleded from 
the unfiltered sample line. 

Expe:ience gained from the serial sampling of Y't'ells has shown that samples to be analyzed for chloride and 
divalent cations (after preservation with nitric acid and stored at 4 °C) can be stored for or.e week prior 
to analysis with confidence that the ana:ytical results will not be altered. 

Upon completion of the colledion of the final sample suite, the serial sample bottles accrued throughout 
the duration of the pumping of the well are discarded. No serial sample bottles will be reused for 
sampling purposes of any sort. However, serial samples may be stored for a period of time depending upon 
the need. Procedures for sample collection and analysis are generated, approved, and maintained by the 
site documentation process. 

018-6d(2) Final Samples 

The final sample is collected once the pumped groundvlater has achieved a chemical steady state based on 
the indicator parameters discussed above. A serial sample is also colleded and analyzed for each day of 
final sampling. Sample preservation, handling, and transportation methods are designed to maintain the 
integrity and representativeness of the final samples. 

Prior to collecting the final samples, the collection team must consider the analyses to be performed so 
that proper shipping or storage containers can be assembled. 

Final samples are sent to contract laboratories and analyzed for general chemistry, radionuclides, 
metals, and seleded VOCs that are specific to the waste anticipated to arrive at WIPP. 

Water samples are collected at atmospheric pressure using either the filtered or unfiltered nylon sampling 
lines branching from the main sample line. The samples are collected in new and unused glass and plastic 
containers. 

Before the final sample is taken, all plastic and glass containers are rinsed with the pumped groundwater, 
either filtered or unfiltered, dependent upon analysis protocol. When the rinsing procedure is completed 
the final sample is collected. 
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The VVIPP has not acx:epted waste for cisposal aid previous 'NOS? SBrfllle ~ have shcN.11 that requested 
hazardous constituents have not been introduced to the groundwater in the vicinity of WIPP by other 
activities. 

The current monitoring system uses dedicated pumping systems and sample collection lines from the sampled 
formation to the well head. Nondedicated samp~e collecticn lines from the •,yell head to the sample 
collection area are discarded after each use. Laboratory glassware are washed after each use with a 
solution of nonphosphorus detergent and deionized (DI) water and rinsed in DI water. Sample containers 
are new, certified clean containers that are discarded after one use. Groundwater level measurement 
devices are rinsed with fresh water after each use. Nondedicated sample collection manifold assemblies 
will be rinsed with two gallons of fresh water, then rinsed with five gallons of 5 percent nitric acid 
solution and rinsed with five gallons of DI water after each use. The exposed ends will be capped off 
during storage. Prior to the next use of the sampling manifold, it will be rinsed a second time with DI 
water and a blank rinsate sample will be collected to verify decontamination. 

Resulting wastes are disposed of in accorda11Ce with the WID "Site Generated, Non-Radioactive Hazardous 
Waste Management Plan," WP 02-RC.01. 

D18-6d(3) Laboratory Analysis 

Analysis of samples are performed by a commercial laboratory that participates in EPA's contract 
laboratory program. Methods are specified in procurement documents and are selected to be consistent with 
EPA recommended procedures in SW 846 (EPA, 1986b). Data analysis is to provide an objective and reliable 
means for interpreting data in relation to the objectives of the data collection program. For the GMP the 
principal goal of data analyses is the comparison of a data point or data set to equivalent data collected 
at another location and time (such as preoperational background data or data collected at a control 
location) or to a fixed standard. Additional detail on analytical techniques and methods are given in 
Attachment B, Laboratory SOPs. 

Several levels of analyses are required for each parameter before statistically valid interpretation can 
be achieved. The type of analysis used at each level varies among parameters due to the particular 
characteristics of parameters and the specific objectives of monitoring. Five general leveis of data 
analyses are described here. Analyses at each of these levels is considered for each parameter. The 
levels are: 

( 1) Determination of accuracy for each point measurement by quantification and control of 
precision and bias 

(2) Evaluation of the effects of auto-correlation on the expected value of the point 
measurement due to location and time of sampling 

(3) Identification of the appropriate model of variability (i.e., a probability density 
distribution) for each point measurement and the calculation of descriptive statistics 
based on the chosen model 

(4) Treatment of data anomalies 
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(5) Interpretation of data through statistically valid comparisons (tests) and trend 
analysis. 

The DOE performs analytical monitoring or. groundwater samples through a contractual relationship with a 
laboratory qualified to perform analyses in accordance with EPA protucols. WIPP establishes the criteria 
for laborat0ry selection, inciuding the stipuiation that the labo:-3tory \'c.!!ow the procedures specified 
in SW 846 and that the laboratory follow EPA protocols. The selected laboratory must demonstrate, through 
laboratory SOPs, that it will follow appropriat~ EPA SW 846 requirements and the requirements specified 
by the EPA protocols. The laboratory must also provide documentation to WIPP describing the sensitivity 
of laboratory instrumentation. Instrumentation sensitivity needs to be considered due to regulatory 
requirements governing constituent concentrations in groundwater, and due to the complexity of brines 
associated with the WIPP repository. 

Once the initial qualification criteria, as describe'1 above, have been met, WIPP selects a laboratory 
based upon competitive bid. The selected laboratory will perform analytical work for WIPP for a 
predetermined period ornme, as specified in the contract between WiPP and the setected laboratory. As 
this period of performance comes to an end, a new laboratory selection/competitive bid process is 
initiated byWIPP. The same nr a different laboratory m.1y be selected f.Jr the new cvntract period. The 
SOPs for the lab~ratory currently under contract to WIPP are induded in Attachment B. This monitoring 
plan will be revised as appropriate and new laboratory SOPs added if t;1e contract laboratory 
changes. 

D18-6e Statistical Analysis of Laboratory Data 

As required by 20 NMAC 4.1, Subpart V §264.97, water-quality data collected during the background 
characterization program and the operational detection monitoring program will be evaluated using 
appropriate statistical techniques. The following describes the statistical analysis to be performed by 
the GMP. 

D1B-6e(1) Temporal and Spatial Analysis 

Environmental parameters vary with space and time. The effect of one or both of these two factors on the 
expected value of a point measurement is statistically evaluated through spatial analysis and time series 
analysis; however, these methods often require extensive sampling efforts that are in excess of the 
practical requirements of the WIPP GMP. The application of these methods to a particular parameter must, 
therefore, be limited by consideration of its significance in the final interpretation of the data. 

In particular, spatial analysis has limited use in this program, although the effect of spatial auto
correlation on the interpretation of the data is considered for each parameter. Spatial variability is 
accounted for by the use of predetermined key sampling locations. Data analysis is performed on a 
location-specific basis, or data from different locations is combined only when the data have been 
determined to be statistically homogeneous. 

Time series analysis plays a more important role in data analysis for the GMP. Parameters are reported 
as time series, either in tabular form or as time plots. For key time series parameters, these plots are 
in the form of control charts on which control levels will be identified based on preoperational database, 
fixed standards, control location databases, or other standards for comparison. Where significant 
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seasonal changes in the expected value of the parameter are identified in the preoperational database or 
in the control locations, corrections in the control levels which reflect the seasonal change are made. 

018-6e(2) Distributions and Descriptive Statistics 

For data sets which indude more than ten data points that are homogeneous in space and time (induding 
seasonal homogeneity) and have less than ten percent missing data, a test for conformance to the normal 
distribution is performed. A probability plot is an accepted method for performing this test; however, 
more powerful tests of normality, such as the W Test, or D'Agostino's Test (Gilbert, 1987) are more 
accurate. Any standard best fit test is acceptable, provided the assumptions of the tests are met. 

If normality is not met, the data will be log-transformed and retested for normality. If the transformed 
data fit a normal distribution, the original data will be accepted as having lognormal distribution. If 
normality is still not found, two courses may be taken. One is to continue to test the fit to standard 
families of distributions, such as the gamma, beta, and Weibull, with proper modifications to subsequent 
analyses based on these results. The other course is to use nonparametric methods of data 
analysis. 

For data sets smaller than ten, but homogeneous and complete, the lognormal distribution is assumed. Data 
sets with more than ten percent missing data are analyzed using nonparametric methods. Nonhornogeneous 
data sets are subdivided into homogeneous sets and each of these analyzed individually. 

Descriptive statistics are calculated for each homogeneous data set. At a minimum, these include a 
central value and a range of variation. The central value is the arithmetic mean of the untransformed data 
if the data are not censored at either end. If the data are censored, either a trimmed mean or the median 
is used as the central value (which may be within the censored range). If the data set is greater than ten 
and is uncensored, the standard deviation is calculated and used as a basis for the reported range in 
variation. If these criteria are not met, the range between the 0.25 and 0.75 quartiles is used. 

018-6e(3) Data Anomalies 

Data anomalies ;ndude data poiiits reported as being below the limit of detectk>n (LO) or otherwise 
censored over a specific range of values, missing data points occurring randomly in the data set, and 
outliers that cannot be ascribed to a known source of variation. 

Whenever possible, values which are below detection limits are obtained and incorporated into the database 
for statistical analysis. When values are not available, alternative methods of analysis, as described 
in previous sections, are used. In particular, the use of nonparametric statistics is required. 

Missing data points comprising less than 1 O percent of the data set do not affect data analyses. Results 
based on data in which more than 10 percent is missing are identified as such at the time of reporting. 
Consideration of the potential effect of missing data must be made when the majority of the data are 
missing from a discrete time span. 
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An outlier is defined as any data point occurring in either extreme upper or lower range of the data 
distribution for which there is less than 0.01 probability of occurrence. For normally distributed data 
this is roughly 2.3 or more standard deviations above or below the mean. When no probability model is 
identified, outliers may only be found through visual inspection of the data. 

If an out3ic!e source of variation is not identified to account for outliers in a data set, it is include:d 
in the data set and all subsequent analyses. If the inclusion of such outliers is found to affect the final 
results of the analyses significantly, both results (with and without outliers) are reported. 

D18-6e(4) Comparisons and Reporting 

Prior to waste receipt, two duplicate measurements will have been made of each indicator and other 
parameters required by 40 CFR 265. 92 (pH, SC, TOC, TOX) at every GMP groundwater monitoring v..iell during 
each of the four back.ground sampling events. Following completion of the four sampling events, the 
arithmetic mean and variance must then be calculated by the field supervisor or designee for each site. 
These measurements will then serve as a back.ground value against which statistical values for subsequent 
sampling events during detection monitoring will be compared. Statistical analysis and comparison will 
be acc::>mplish.X using Cochrar.'s Af:>proxima!iun to the Behrens-Fisher students' t-test at the 0.01 lev:)I 
of significance (described in Appendix IV to 40 CFR 264, and stipulated in 40 CFR 265.93[b]). If the 
comparisons show a significant increase at any monitoring site, the site must be resampled and an analysis 
performed as soon as possible. The results of the statistical compariscn will be reported annually in the 
ASER. 

018-7 Sample Documentation and Custody 

To ensure the integrity of samples from the time of collection through reporting date, sample collection, 
handling, and o..istody must be documented. Sample custody and documentation procedures for EM sampling 
and analysis activities are detailed in the "Administrative Processes for Environmental Monitoring 
Programs" (WP02-EM3001 ). These procedures will be strictly follCJINed throughout the course of each sample 
collection and analysis event. 

Standardized forms used to document samples include sample identification numbers, sample labels, custody 
tape, the sample tracking log books, and the request for analysis/chain of custody (RF A and CofC) form. 
The forms are briefly defined in the following subsections. 

All sample documentation will be completed for each sample and reviewed by the T earn Leader for 
completeness and accuracy. 

018-7 a Sample Numbers and Labels 

A unique sample identification number will be assigned to each sample sent to the laboratory for analysis. 
The T earn Leader will assign the numbers prior to sample collection. The sample identification numbers are 
used to track the sample from the time of collection through data reporting. Every sample container sent 
to the laboratory for analysis will be identified with a label affixed to it. Sample label information 
will be completed in permanent, indelible ink and will contain the following information: sample 
identification number with sample matrix type; sample location; analysis requested; time and date of 
collection; preservative(s), if any; and the sampler's name or initials. 
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018-7b Custody Seals 

Custody seals are used to detect unauthorized sample tampering from collection through analysis. The 
custody ~Is are adhesive-backed strips that are clest-nyed when removed or when the container is ope~. 
The seal is dated, initialed, and affixed to the sample container in such a manner that it is necessary to 
break the seal to open the container. Seals are alfoced to sample containers in the field immediately 
after collection. Upon receipt at the laboratory, the laboratory custodian will inspect the seal for 
integrity; a broken seal invalidates the sample. 

018-7c Sample Tracking Logbook 

A sample tracking logbook (STLB) form will be completed for each sample collected. The STLB includes the 
following information: C of C number; Request for Analysis No.; date sample(s) were sent to the lab; 
laboratory name; acknowtedgement of receipt or comments; well name and round number. Sample codes 
indicate the well location; the geologic formation where the water was collected from, the sampling round 
number; and the sample number. The code is broken down as follows: 

1Well identification (e.g., WQSP-6 in this case) 
2Geologic formation (e.g., the Culebra in this case) 
3Sample round no. (Round 2) 
4Sample no. (N1) 

STLB information is completed in the field by the sampling team and checked by the Team Leader. When 
samples are shipped, the STLB remains in the custody of the EM Section for sample tracking 
purposes. 

018-7d Regt:est for AnaJ;:sis and Chain of Custody 

A request for analysis (RFA) and chain of custody (CofC) form will be completed during or immediately 
following sample collection and will accompany the sample through analysis and disposal. An example of 
the RFA and CofC form is presented in Figures 018-17a and 17b. The RFA and CofC form is signed and dated 
each time the sample custody is transferred. A sample is considered to be in a person's custody if: the 
sample is in his/her physical possession; the sample is in his/her unobstructed view; and/or the sample 
is placed, by the last person in possession of it, in a secured area with restricted access. During 
shipment, the carrier's airbill number serves as custody verification. Upon receipt of the samples at the 
laboratory, the laboratory sample custodian acknowledges possession of the samples by signing and dating 
the RFA and CofC. The completed original (top page) of the RFA and CofC is returned to the Team Leader with 
the laboratory analytical report and becomes part of the permanent record of the sampling event. The RFA 
and CofC form also contains specific instructions to the laboratory for sample analysis, potential 
hazards, and disposal instructions. 

018-8 Field Operations 

The new GMP monitoring wells are routinely sampled and monitored following established standard operating 
procedures (SOP). These monitoring related activities indude static water level measurements, serial 
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and final sampling, equipment installation, equipment calibration, field water quality analyses, sample 
handling and shipment, and waste management. The following subsections describe the routine field 
procedures employed by the GMP. 

D18-8a Water Quality Sampling Technique 

The GMP has employed two types of sampling procedures at the WIPP: serial sampling and final 
sampling. 

D18-8a(1) Serial Sampling 

Serial sampling is the collection of sequential samples for the purpose of determining when the water 
chemistry stabilizes or reaches a steady state. Ideally, when the water chemistry stabilizes, it is 
assumed that the chemistry is representative of the native formation fluid, and a final sample is 
collected. However, the water samples may still be impacted by well construction practices and effects 
from the installation of downhole pumping and sampling equipment. 

The field analytical param.aters found to be the most useful in idant:fying a steady state condition of the 
water chemistry include chloride, divalent cations (hardness), and alkalinity, which are analyzed by 
classic wet chemistry bench methods (titration) in the mobile field laboratory. Total iron has also been 
found to be a useful indicator and is analyzed using spectrophotometric methods. Other serial sampling 
parameters analyzed in the field include measurement of pH, Eh, temperature, specific conductance, and 
specific gravity. Collection and analysis of serial samples are performed in accordance with approved 
procedures. 

018-8a(2) Final Samples 

Final groundwater samples are collected once evidence from serial sampling indicates that the pumped 
groundwater has reached a chemical steady state. Final samples are forwarded to a contract analytical 
laboratory for analysis. 

Final samples are collected in the appropriate type of container for the specific analysis to be 
performed. For each parameter analyzed, a sufficient volume of sample is collected to satisfy the volume 
requirements of the analytical laboratory (as specified by Laboratory SOPs). This includes an additional 
volume of sample water necessary for maintaining quality control standards. All final samples are 
treated, handled, and preserved as required for the specific type of analysis to be performed. Details 
about sampie containers, preservation, and volumes required for individual types of analyses are found 
in the applicable procedures generated, approved, and maintained by the contract analytical laboratory 
(Attachment 8). 

Duplicates of the final sample are provided to WIPP oversight agencies as requested by the DOE. A 
duplicate of the sample is also preserved with nitric acid and placed in storage within the ES&H 
Environmental Sample storage area and held until final reports from the contract analytical laboratory 
have been evaluated and approved. When the final laboratory report has been approved the samples are 
removed from storage and destroyed. 
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Detailed protocols, in the form of procedures, assure that final samples are collected in a consistent and 
repeatable fashion. Procedure WP02-EM1006 defines the requirements for collection of final samples for 
analyses {Attachment A). 

The serial sampling precess will probably not be needed with the new wells completed specifically for the 
GMP and detection monitoring program. However, during the first two years of sampHng, the wells Y:ill be 
serially sampled using an abbreviated method. It is anticipated that changes in the water chemistry from 
stagnated to representative will occur within the first 24 hours of the purging process. Whereas, this 
change usually occurred over a seven-day period with the old wells. 

During the first two or three years of sampling, these wells will be serially sampled with the first sample 
being analyzed as soon as possible after the pump is turned on and daily thereafter for a period of four 
days or until the field parameters (chloride, divalent cations, alkalinity and iron} stabilize. Eh, pH, 
and conductance will be monitored continuously by using a flow cell with ion-specific electrodes and a 
real-time readout. After two years of sampling data have been accumulated, a decision will be made to 
determine if the serial sampling process can be eliminated. If serial sampling is removed from the water 
quality sampling well protocol, the decision to collect samples will be based on the number of well bore 
volumes purged and the. results of contirn.!OUS monitoring of temperature, Eh, pH, and conductance. Ramova! 
of serial sampling from the program will be accomplished through a permit modification and a modification 
to this plan. 

018-8a{3) Groundwater Pumping and Sampling Systems 

The water-bearing units at the WIPP are highly variable in their ability to yield water to monitoring 
wells. The Culebra, the most transmissive hydrologic unit in the WIPP area, exhibits transmissivities 
that range many orders of magnitude aaoss the site area and is the primary focus of the GMP. Because the 
water-yielding characteristics of the hydrologic units at the WIPP are variable, different types of 
pumping equipment have been used during water quality sampling activities. 

The grot.l"ICWcrter f)llTlping Md sanlJling systems used to coled a golJ"'dNater sample from the seven neN GMP 
wells are designed to provide continuous and adequate production of water so that a representative 
groundwater sample can be obtained. The wells used for water quality sampling vary in yield, depth, and 
pumping lift. These factors affect the duration of pumping as well as the equipment required at each well. 

The type of pumping and sampling system to be used in a well depends primarily on the aquifer 
characteristics of the Culebra and well construction. At the present time, the GMP wells are individually 
equipped with dedicated s:Jbmersible pumping assemblies. Each well has a specific type of submersible 
pump, matched to the ability of the well to yield water during pumping. The down-hole submersible pumps 
are controlled by a variable electronic flow controller to match the production capacity of the formation 
at each well. 

Wells that are completed for use as GMP installations are cased and screened through the production 
interval with materials that do not yield contamination to the aquifer or allow the production interval 
to collapse under stress {high epoxy fiberglass}. Details of well construction are presented in 
Section 018-3c. An electric, submersible pump installation without the use of a packer is an acceptable 
installation in this instance. The largest amount of discharge from the submersible pump takes place from 
a discharge pipe. In addition to this main discharge pipe a dedicated nylon sample line, running parallel 
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to the discharge pipe, is also used. Flow through the pipe is regulated on the surface by a flow control 
valve and/or variable soeed drive controller. Cumulative flow is measured using a totalizing flow meter. 
Flow from the discharge pipe is routed to a discnarge tan:<. for disposal. 

The dedicated nylon sampling line is used to collect the water sample that will undergo analysis. By using 
a dedicated ny~or. sample line, the water is not contaminated by the metal discharge pipe. The sample line 
brandles from the main discharge pipe a few inches above the pump. Flow from the sample line is routed into 
the sample collection area. Flow through the sample collection line is regulated by a flow-control valve. 
The sample line is insulated at the surface to minimize temperature fluctuations. 

If . conditions rh~ -Mth time GMP wells be equipped-Mth n<>c.nn..u:>n A n"'"'...rln..""" purnpng "° .... '1::1"" I may ~ IY'"" I pl.MllpS. ~IY .... I Plf11P 
and sampling system can be used on any volume well. When used, the pump intake is set at a predetennined 
depth near or in the production zone. The pumping rate is adjusted to maintain the water level in the well 
above the pump intake. The flow rate for gas driven pumps is controlled by regulating the air pressure on 
the pump intake or by a flow control valve. Water is continuously discharged into a water storage tank. 
Detailed protocol for assembling, installing, and controlling pumping and sampling systems is found in 
the procedures generated, approved, and maintained by the site documentation process. 

IJ18-8a(4) Pressure Monitoring Systems 

The GMP wells do not require the installation of a packer because sample biases due to well construction 
deficiencies are not present. However, pressures will be monitored using down hole automatic air line 
bubblers in the formation to maintain water level above the pump intake. Pressure transducers may be used 
in line with bubblers to provide continuous electronic monitoring through data acquisition systems. 
Procedures governing the installation and use of pressure monitori~ devices are generated, approved, and 
maintained by the site documentation process. 

018-8b Water-Level Monitoring Methodology 

The monitoring of water levels is not specifically requested in 20 NMAC 4.1, Subpart V, as part of the 
groundwater detection monitoring program. However, the NMEO has detennined that groundwater level 
monitoring is needed to comply with the standards for miscellaneous units found in 20 NMAC 4.1, Subpart V, 
§§264.600 through 264.603. 

018-8b(1) ~cope 

Ths section a the 'MPP GMP ctescmes the 'lv1PP grouicmater level monitori1g progan (VVLMP). The wt.MP is 
a subprogram of the GMP. The quality assurance activities of the WLMP are in strict accordance with the 
QAPO and the quality assurance implementing procedures specific to water level monitoring are found in 
WP 02-1, Groundwater Monitoring Program Plan and Procedures Manual. 

Water level monitoring is in progress now and will continue through the postoperational phase of the WIPP. 
This section of the plan addresses the activities of the WLMP during the preoperational and operational 
phases of the WIPP. Postoperational activity plans will be fonnulated at a later date and will address 
the objectives of water level monitoring as required at the time of decommissioning. 
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018-8b(2) Introduction 

This program will continue the collection and documentation of water level data initiated by the U.S. 
Geological Survey (Ridley, 1987) and SNL (Stensrud et al., 1988) as p~rt of the WIPP Site Characterization 
Program. 

As currently planned, water level measurements will be conducted using hydrologic test wells that were 
constructed for both the site characterization and the GMP. These test wells are distributed 
geographically both within and surrounding the WIPP site. The frequency of measurement is subjectively 
defined by the need to record the dynamic nature of the potentiometric surface through time. 

On October 1, 1988, the ES&H assumed responsibility for groundwater level monitoring activities. At that 
time a WLMP plan was still being developed. In June of 1989, an initial plan was finalized entitled WP 07-
2, WIPP Water-Level Monitoring Program Plan, IT Corp. (June 1989). WP 07-2 was subsequently replaced in 
1990 by WP 02-1, Groundwater Monitoring Program Plan and Procedures Manual. 

Collection of groundwater-level data assists the DOE in meeting regulatory compliance and permitting 
rec:uirements. These data also provide: 

• Data collection as required by the Environmental Monitoring Plan. 

• A means to fulfill commitments made in the FEIS. 

• A means to comply with future groundwater inventory and monitoring regulations. 

• Input for making land use decisions, (i.e., designing long-term active and passive 
institutional controls for the site). 

• Assistance in understanding any changes to readings from the water-pressure transducers 
installed in each of the shafts to monitor water conditions behind the liners. 

• An understanding of whether or not the horizontal and vertical gradients of flow are 
changing over time. 

018-8b(3) Objective 

The objective of the WLMP is to extend the documented record of water-level fluctuations in the Culebra 
and Magenta members of the Rustler in the vicinity of the WIPP facility and to meet the requirements of 20 
NMAC 4.1, Subpart V, §§264.600 through 264.603. Water-level data will also be collected from wells 
completed in otherwater-bearing zones overtying and undertying the WIPP repository horizon when access 
to those zones is possible. This includes, but is not limited to, the Bell Canyon, the Forty-niner, the 
contact zone between the Rustler and Salado, and the Dewey Lake. 
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The scope of the program is subject to change depending upon the following: 

• Data trends 
• Performance assessment program needs 
• Environmental Monitoring Program needs 
• R1lgulatory co~pliance needs 

Water level measurements will be taken monthly in at least one accessible completed interval at each 
available well pad. At well pads with two or more wells completed in the same interval, quarterly 
measurements will be taken in the redundant wells (well locations are shown in Figure 018-18). 

Water level monitoring will continue through the life of the WIPP Project. It may be deemed necessary to 
temporarily increase the frequency of monitoring to effectively document naturally occurring or 
artificial perturbations that may be imposed on the hydrologic systems at any point in time. This will 
be conducted in selected keywells by increasing the frequency of the manual water-level measurements or 
by monitoring water pressures with the aid of electronic pressure transducers and remote data-logging 
systems. 

Interpretation of water level measurements and corresponding fluctuations overtime is complicated at the 
WIPP by spatial variation in fluid density both vertically in well bores and areally from well to well. 
To monitor the hydraulic gradients of the hydrologic flow systems at the WIPP accurately, actual water 
level measurements and the densities of the fluids in the well bores will be monitored. When both of these 
parameters are known, equivalent freshwater heads will be calculated. The concept of freshwater head is 
discussed in Lusczynski (1961}. 

A discussion explaining the calculation of freshwater heads from midformation depth at WIPP can be found 
in Haug, et al. (1987). Freshwater heads are useful in identifying hydraulic gradients in aquifers of 
variable density such as those existing at the WIPP site. Freshwater head at a given point is defined as 
the height of a column of freshwater that will balance the existing pressure at that point (lusczynski, 
1961}. 

Freshwater heads are indicative of heads above the center of the Culebra and freshwater ele'lations are 
indicative of elevations above mean sea level. 

Measured water-level data can be converted to equivalent freshwater head from knowledge of the density 

of the borehole fluid. 
where 

p = pgh 

p = average density of the borehole fluid 
h = fluid column height above the datum. 

If the freshwater density is assumed to be 1. 000 g/cm3
, then the equivalentfreshwater head is equal to the 

fluid column height times the average borehole fluid density. 
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Detailed fluid-density logs have been developed for calculating the exact average borehole-fluid density 
(Crawley, 1988). 

A Pressure Density Survey Program (PDSP) has been conducted to detennine the actual variation in density 
gradients existing in the test wells. The PDSP measured the actual midformation pressures of the Culebra. 
Oate:t from this program ha·1e ider.!ffied those wells in whdl some adj1.;stn1ent to measured w-crter level values 
must be accounted for in order to calculate the measured water levels accurately in terms of equivalent 
freshwater heads (Crawley, 1988). 

D18-8b(4) Field Methods 

To obtain an accurate groundwater level measurement, a calibrated water level measuring device is lolNered 
into a test well and the depth to water is recorded from a known reference point. When using an electrical 
conductance probe, the depth to water can be determined by reading the appropriate measurement markings 
on the embossed measuring tape when the alarm is activated at the surface. Specific procedures regarding 
the specific activities governing the Water-Level Monitoring Program are generatad, approved, and 
maintained by the site documentation process. 

018-8b(5) Records and Document Control 

All incoming data will be processed in a timely manner to assure data integrity. The data management 
process for water level measurements begins with completion of the field data sheets. Date, time, tape 
measurement, equipment identification number, calibration due date, initial of the field personnel, and 
equipment/comments are recorded on the field data sheets. If, for some ll'leXpected reason, a measurement 
is not possible (i.e., a test is underway that blocks entry to the well bore), then a notation as to why 
the measurement was not taken is recorded in the comment column. Personnel also use the comment column 
to report any security observations (i.e., well lock missing). 

Data recorded on the field data sheets and submitted by field personnel are subject to guidelines outlined 
in WP 02-3, Environmental Procedures Manual. The data are entered onto a computerized worksheet. The 
worksheet calculates water level in both feet and meters relative to the top of casing and also relative 
to mean sea level. The worksheet also adjusts levels to equivalent freshwater heads. 

A check print is made of the worksheet printout. The check print is used to verify that data taken in the 
field is properly reported on the database printout. A minimum of 10 percent of the spreadsheet 
calculations are randomly verified on the check print to ensure that calculations are being performed 
correctly. If errors are founJ, the worksheet is corrected. The data contained on the computerized 
worksheet are translated into a database file. A printout is made of the database file. The data each 
month are then compiled into report format and transmitted to the appropriate agencies as requested by the 
DOE. 

A computerized database file is maintained for all groundwater level data. Monthly and quarterty data are 
appended into a year1y file. Upon verification that the yearty database is free of errors, it is appended 
into the project database file. A printed copy of the project database is maintained in the ES&H EM fire
resistant storage area current through December of the preceding year. 
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Data collected from this program are reported in th13 Annual Site Envirorimental Report (ASC.R). The ASER 
indudes all applicable infonnation that may affect the comparison of water level data through time. This 
infonnation will include but is not limited to: 
1Well configuration chcnges that may have occurred from the time of the last measurement (i.e., plug 
installation and removal, packer removal and reinstallation, or both; and the type and quantity of fluids 
that may have been introduced into the test wells). 

2Any !Jumping activities that may have taken place since publication of the last annual report (i.e., water 
quality sampling, hydraulic testing, and shaft installation or grouting activities). 

018-8c Calibration 

018-8c(1) Sampling Equipment Calibration Requirements 

The equipment used to collect data for the WQSP is to be calibrated in accordance with WP 10-AO, WIPP 
Maintenance Administrative Procedures Manlial. Tne EM Sad.ion ls r1:;spor.sible for calibrating needed 
equipment on schedule, in accordance with written procedures. The EM Section is also responsible for 
maintaining current calibration records for each piece of equipment. 

018-8c(2) Water-Level Monitoring Equipment Calibratjon Requirements 

The equipment used in taking groundwater level measurements is to be calibrated in accordance with WP 10-
AO, WIPP Maintenance Administrative Procedures Manual. The EM Section is responsible for calibrating 
needed equipment on schedule, in accordance with written procedures. The EM Section is also responsible 
for maintaining current calibration records for each piece of equipment. 

018-8d Well Evacuation Procedures 

Each GMP v.rell is evacuated using the dedicated submersible pump until all serial sampling field parameters 
are stable. This evacuation procedure generally removes numerous v.rell bore volumes of water from the well 
and assures representative water samples. 

018-8e Sample Preservation. Tracking. Packaging and Transportation 

Many of the chemical constituents rneasured by the GMP are not chemically stable and require preservation 
and special handling techniques. Samples requiring acidification are treated with either high purity 
hydrochloric acid, nitric acid, or sulfuric acid (ULTREX or equivalent), depending upon the standard 
method of treatment required for the particular parameter suite or as requested by contract laboratory 
SOPs (Attachment B). 

The procedure used by the contract laboratory to which the samples are being sent prescribes the type and 
amount of preservative, the container material type, and the required sample volumes that should be 
collected. This infonnation is recorded on the Final Sample Checklist for use by field personnel 
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when final samples are being collected. WIPP will follow the EPA RCRA Groundwater Monitoring Technical 
Enforcement Guidance Dorument, Table~ 1, if laboratory SOPs do not specify sample container, volume, or 
preservation requirements. 

The sample tracking system at WIPP uses uniquely numbered CofC Forms and RFA Forms. The primary 
consideration for storage or trans~ortation is that sampies must be &r.a!yzed withir. the pre~.cribed holdir.g 
times for the parameters of interest. Procedures for sample tracking and preservation are generated, 
approved, and maintained by the site documentation process. 

Insulated shipping containers packaged with reusable ice packs are used to keep the samples cool during 
transport to the contract laboratory. Hold times for specific analytical parameters require samples to 
be shipped by express air freight. The coolers are packaged to meet Department of Transportation and 
International Air Transportation Association commercial carrier regulations. 

018-9 Reporting 

018-9a Laboratory Data Reports 

Laboratory data are provided in electronic and hard copy reports to WIPP. Laboratory data reports will 
be forwarded to the Team Leader and contain the following information for each analytical report: 

• A brief narrative summarizing laboratory analyses performed, date of issue, deviations from 
the analytical method, technical problems affecting data quality, laboratory quality 
checks, corrective actions [If any), and the project manager's signature approving issuance 
of the data report. 

• Header information for each analytical data summary sheet including: sample number and 
corresponding laboratory identification number; sample matrix; date of collection, 
receipt, preparation and analysis; and analyst's name. 

• Analytical parameter, analytical result, reporting units, reporting limit, analytical 
method used. 

• Results of QC sample analyses for all concurrently analyzed QC samples. 

!J18-9b Statistical Analysis and Reporting of Results 

Analytical results from semi-annual groundwater sampling activities will be compared and interpreted by 
the Team Leaderthrough generation of statistical analyses as described in Section 018-6. The Team Leader 
or designee will perform statistical analyses; the results will be included in the ASER in summary form. 

018-9c Annual Site Environmental Report 

Data collected from groundwater sampling activities will be reported to the EM Manager in the ASER. The 
ASER includes all applicable information that may affect the comparison of water level data through time. 
This information will include but is not limited to: 
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• Well configuration changes that may have occurred from the time of the last measurement 
(i.e., plug installation and removal, pack.er removal and reinstallation, or both; and the 
type and quantity of fluids that may have been introduced into the test wells). 

• Any pumping activities that may have taken place since publication of the last annual report 
(i.e., water quality sampling, hydraulic testing, and st1aft installation or grouting 
activities). 

The GMP data used in generating the ASER will be maintained as part of the WIPP operating record and made 
available to the NMED for review as specified in the permit. 

D18-10 Records Managemen..t 

Records generated during groundwater sampling and water level monitoring events will be maintained in the 
form project files in the EM section. Project records include, but are not limited to: 

• SAPs 
• SOPs 
• STLBs 
• RFA and CofC forms 
• Contract Analytical Laboratory Data Reports 
• Variance Logs and Nonconformance Reports 
• Corrective Action Reports. 

All raw analytical records generated in conjunction with groundwater sampling and water level monitoring 
will be stored in fire resistant cabinets in the EM section according to the RIDs and will be made 
available for inspection upon request. These records will be transmitted to the WIPP PRS for long-term 
storage in accordance with the RIDS. 

• Instrument maintenance and calibration records 
• QC sample data 
• Control charts and calculation 
• Sample tracking and control documentation 
• Raw analytical results. 
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HYDROLOGJCAL PARAMETERS FOR ROCK UNITS 
ABOVE THE SALADO AT WIPP 

~Un• Hydraulic I Storage Hydraulic 
Conductivitv Coefficient Transmissivitv Permeability Thickness Gradient 

sa 2 x 10-a to Specific 6 x 10-1 to 10-10 m2 0 to 91 m 0.001 (5) 
2 x 10-• mis (1) capacity 0.029 6 x 10-5 m2/s (3) 
(2) to 0.041 liters/ 

sec/r.ieters 

Dewey Lake 10-• mis Specific storage 2.8x10-• to 5.01 x 10-11 m2 152 m (2.1.3.6) 0.001 (5) 
1 x 10-5 (1 /m) (2) 2.8 x 10-' m2/s 

(4} 

Forty-niner 1 x 10-13 to Specific storage 8 x 10-• to Om2 13to 23 m NA(6) 
1x10-11 mis 1 x 10-5 (1/m) (2) ax 10-• m2/s 
(anhydrite) 
1 x •0-9 mis 
(mudstone} (2} 

Magenta 1 x 10-1·5 to Specific st0!'3ge 4x 10-' to 6.31 x 10-14 m2 ?to 8.5 m 3 to 6 m/km 
1 x 10-•·5 mis (2) 1 x 10-5 (1!m)(2' 1x10-• m2/s (2.2.1.4.1.4) 

Tamarisk 1 x 10-13 to Specific stxage <2.7 x 10-11 m2/s om2 26to56 m NA (6) 
1x10-11 mis 1x10-5 (1/m) (2) 

Rustler 
(anhydrite) 
1 x 10-9 mis 
(mudstone) (2) 

Culebra 1 x 10-7.s to Si;ecific storage 1 x 10-3 to 2.1 x 10-14 m2 4to 11.6 m 0.003 to 0.007 
1 x 1 0-55 mis (2) 1 x 10-5 (1/m) (2) 1x10-• m2/s (Figure 2-31) 

(5) 

Unnamed lowe 6 x 10-15 to Specific storage 2.9 x 10- 10 to Om2 29to38 m NA (6) 
member 1 x 10-13 mis 1 x 10-5 (1/m) (2) 2.2 x 10-13 m2/s 

1.5 x 10-11 to 2.9 x 10-10 to 
1.2 x 10-11 mis 2.4 x 10-10 m2/s 
(basal interval) (basal interval) 
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TABLE D18-1 (Continued) 
HYDROLOGICAL PARAMETERS FOR ROCK UNITS 

ABOVE THE SALADO AT WIPP 

Table Notes: 

(1) The Santa Rosa Formation is not present in the western portion of the WIPP site. It was combined with the Dewey Lake Red Beds 
in three-dimensional regional groundwater flow modeling (Corbet and Knupp, 1996), and the range of values entered here are those 
used in that study for the Dewey Lake/Triassic hydrostratigraphic unit. 

(2) Values or ranges of values given for these entries are the values used in three-dimensional regional groundwater flow 
modeling (Corbet and Knupp, 1996). Values are estimated based on literature values for similar rock types, adjusted to be 
consistent with site-specific data where available. Ranges of values include spatial variation over the WIPP site and 
differences in values used in different simulations to test model sensitivity to the parameter. 

(3) The range of values given here for transmissivity of the Santa Rosa is estimated for the center of the site. Transmissivity 
is the produ .. 1 of the thickness of the productive interval times its hydraulic conductivity. Thickness of the Santa Rosa is 
estimated to be 30 meters at the center of the WIPP site, and the range of derived transmissivities are based on the range of 
hydraulic conductivity values used by Corbet and Knupp (1996) for the combined Dewey Lake/Triassic unit. 

(4) The range of values given here by transmissivity of the Dewey Lake is estimated for the center of the site. Transmissivity is 
the product of the thickness of the productive interval times its hydraulic conductivity. Thickness of the Dewey Lake is 
estimated to be 140 meters atthe center of the WIPP site (CCA Figure 2-14), and the range of derived transmissivities are based 
on the range of hydraulic conductivity values used by Corbet and Knupp (1996) for the combined Dewey Lake/Triassic unit. 

(5) Hydraulic gradient is a dimensionless term describing change in the elevation of hydraulic head divided by change in 
horizontal distance. Values given in these entries are determined from potentiometric surfaces. The range of values given for 
the Culebra reflects the highest and lowest gradients observed within the WIPP site boundary. Values for the Dewey Lake and 
Santa Rosa are assumed to be the same as the gradient determined from the water table. Note that the Santa Rosa Formation is 
absent or above the water table in most of the controlled area, and that the concept of a horizontal hydraulic gradient is not 
meaningful for these regions. 

(6) Flow in units of very low hydraulic conductivity is slow, and primarily vertical. The concept of a horizontal hydraulic 
gradient is not applicable. 

(7) These units are modeled as single-porosity porous media in the three-dimensional regional model (Corbet and Knupp, 1996). 
Matrix characteristics are described by standard hydraulic parameters (e.g., hydraulic conductivity, porosity). Fractures 
within these units are assumed for modeling purposes to have no effect on regional flow. 

Sources: Beauheim, 1986; Domenico and Schwartz, 1990; Domski, Upton, and Beauheim, 1966; Ear1ough, 1977. 

ALJ02-97/WPIWIP:R4134D18 018-44 760336.09.01 03/19/97 8: llam 



TABLE 018-2 

WIPP RCRA Part B Permit Application 
DOE/WIPP 91-005 

Revision 6.2 

WIPP GROUNDWATER MONITORING PROGRAM 
SAMPLE COLLECTION AND WATER-LEVEL MEASUREMENT FREQUENCY 

Installation Frequency 

'Nater Qualitv Samplin!l 

All WIPP surveillance wells On special reGuest onl~ 

GMP monitoring wells Semiannually 

Water-Level Monitoring 

All WIPP surveillance wells Monthly 

GMP mcnitorinq wall:; Monthly and prior to sampling events 
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WIPP RCRA Part B Permit Application 
DOEJWIPP 91-005 
Revision 6.2 

TABLE 018-3 
ANALYTICAL PARAMETER LIST FOR THE 

WIPP DETECTION MONITORING PROGRAM 

Background Water Quality Operational Detection Monitoring Water Quality 

Indicator Parameters 
pH, SC, TOC, TOX 

Parameters Listed in 
20 NMAC 4.1 Subpart V 
264,AppendixlX 

Field Analvses 
pH, SC, temperature, chlcride, Eh, alkai;nity, 
total Ee 

A1J<r2-97fWPfWfP:R4134D18 018-46 

Indicator Parameters 
pH, SC, TOC, TOX 

Organic Parameters 
Carbon tetrachloride 
Chlorobenzene 
1, 1-dichloroethylene 
1, 1-dichloroethane 
Methy1ene chloride 
1 , 1,2,2-tetrachloroethane 
Toluene 
1 , 1, 1-trichloroethane 

Metals 
TCLP metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Field Analvses 
pH, SC, temperature, chloride, Eh, alkalinity, 
total Ee 
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Note. Contour elevations are in feet above mean sea level 
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WASTE ISOLATION PILOT PLANT 
WESTINGHOUSE ELECTRIC CORP. 
P.O. BOX 2078 
CARLSBAD, NM 88221-2078 

SAMPLING PROGRAM--------------

SAMPLE TEAM MEMBERS ____________ _ 

Sample Number Sample Location and Date and Time Collected 
Description 

C of C Control No. _____ _ 

RFA Control No. ______ _ 

LAB DESTINATION ---------------

CARRIER/WAYBILL NO.-------------

Sample Type Cantainer Type Cond1t1on on Recrnpt Disposal 
(Mame and Date) Record No. 

I 

Special Instructions---------------------------------------------------------

Possible Sample Hazards: -------------------------------------- ______ _ 

Signatures: (Name, Company, Date and Time: ----------------------------------------------

1. Relinquished By_· ------------------------
Received By: ________________________ _ 

2. Relinquished By·:...· ----------------------
Received By: _______________________ _ 

3. Relinquished By_· ----------------------

Received By:------------------------

4. Relinquished By_· ----------------------

Received By:------------------------

WHITE-Ongmal, to accompany samples YELLOW-F1el<J Copy PINK-Other 

Figure D18-17a 
Chain of Custody Record 
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C of C Conrrol No. ______ _ 

DATE SAMPLES SHIPPED ____ _ 

CARLSBAD, NM 88221-2078 LAB DESTINATION _____ _ 

LABORATORY CONTRACT ____ _ 

SEND LAB REPORT TO ___ _ 

DATE REPORT REQUIRED _______ _ 

SAMPLING PROGRAM -------------- PROJECT CONT ACT __ 
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INTRODUCTION 

This procedure provides the administrative guidance Environmental Monitoring (EM) 
personnel use to maintain Quality Control (QC) associated with EM sampling activities, 
and to assure the validity of results. 

Environmental monitoring programs that have been identified in the RCRA Part 8 
permit application and procedures for these programs apply to RCRA-related activities 
and equipment. 

EM Manager will assure that an Annual Environmental Sampling Schedule for all EM 
programs is developed and maintained. This schedule will be updated as necessary to 
assure that the overall objectives of the program are achieved. 

One or more of the following records are generated by the use of this procedure: 

• Attachment 2, Chain of Custody (C of C) 

• Attachment 3, Request for Analysis (RFA) 

• Acknowledgment of Receipt (AOR) 

• Data sheets 

• Log books 

• Check-prints 

REFERENCES 

BASELINE 

• DOE/WIPP 96-2194, Waste Isolation Pilot Plant Environmental Monitoring 
Plan 

COMPLIANCE 

• DOE/WIPP 91-005, RCRA Part B Permit (Rev. 6) Application 

• DOE/EH-0173T, Environmental Regulatory Guide for Radiological Effluent 
Monitoring and Environmental Surveillance 

• WP 13-1, WID Quality Assurance Program Description 
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PRECAUTIONS AND LIMITATIONS 

• Only personnel qualified in accordance with EM qualification cards or under the 
direct supervision of a qualified individual may perform technical procedures 
directly related to this procedure .. 

• Exercise extreme care in following sampling protocols to prevent contamination of 
samples. 

• Sample hold times and perishable, packaging, or preservation shall be followed in 
accordance with analytical laboratories recommendations. 

PERFORMANCE 

1.0 QUALITY ASSURANCE/QUALITY CONTROL IMPLEMENTATION. 

1.1 Data Sheet Verification. 

NOTE 
Data sheets will have a specific section, or the stamping "CHECK-PRINT" 
designated on them, for the reviewer to sign or initial, and date. 

Unverified data used outside EM for information only must be marked 
"INFORMATION ONLY," "PRELIMINARY," or "DRAFT." 

The reviewer will not be the person who recorded the original entries. 

1. 1 .1 Reviewer, check-print verification for the following: 

• Correct entries 

• Complete entries 

• Correct mathematical calculations 

1.1.2 Team leader, IF the originator is not available to resolve 
discrepancies, 
THEN assign a qualified designee. 

1 .1 .3 Reviewer, IF discrepancies are found, 
THEN resolve discrepancies with Originator or designee. 
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NOTE 
All deletions shall be indicated by a single line strikeout, initials, and date. 

Calculations must not be altered after final resolution of check-print corrections. 

1.1.4 Originator, make corrections on original work found as a result of 
the check-print verification. 

1.1.S Reviewer, sign or initial, and date all check-printed pages. 

1 .2 Computer Input Verification 

NOTE 
The reviewer must not be the person who recorded the original entries. 

1.2.1 Reviewer, check-print all items of input against the source 
document. 

1 .2.2 IF input data is incorrect, 
THEN perform the following: 

NOTE 
A one-to-one agreement between printout and source document must 
exist. 

[A] Reviewer, make corrections and return check-print to 
originator. 

[B] Originator, IF in agreement with corrected check-print, 
THEN generate a corrected computer hard-copy for review 

1.2.3 Reviewer, check-print all items of input against the source 
document. 

NOTE 
Check-print will have a specific section or the stamping "CHECK-PRINT" 
for the reviewer to sign or initial, and date. 

1.2.4 IF input data is correct, 
THEN sign or initial, and date the check-print. 

2.0 DATA SHEET OR SAMPLE TRACKING LOG BOOK \STLB) PREP.A.RATION 

2.1 Obtain current specific data sheets for up-coming sampling events. 
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2.2 GO TO section 3.4 and develop unique sample identity code. RETURN 
TO step 2.3. 

2.3 Record unique sample identity code for each sample to be collected. 

2.4 Check equipment used to perform sampling is calibrated. 

2.5 Record all available data and information before sampling proceeds. 

NOTE 
See Attachment 1, Example Sample Tracking Log Book. 

2.6 Record the following information in the STLB as it becomes available: 

• Chain of Custody Number 

• Request for Analysis Number 

• Sample ID or Quarterly Composite Sample ID Code 

• Date (samples) Sent to Lab 

• Lab Name 

• AOR Information or Comments 

• Well Name and Round Number 

3.0 SAMPLE TRACKING 

3.1 Sample Holding 

3.1.1 IF samples are awaiting shipment, 
THEN hold samples in a secured area. 

3.1.2 Retain samples as needed for reserves until analysis from 
original samples have returned from laboratory. 

3.1.3 Perform maintenance, or replace any markings or identification 
labels damaged during handling or due to aging. 

3.1.4 Provide protection of identification markings subject to excessive 
deterioration from environmental exposure. 
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3.2 Samples Sent to Off-Site Analytical Laboratory 

3.2.1 Verify STLB entries are current. 

3.2.2 Request an AOR from the analytical laboratory in the transmittal 
letter. 

3.2.3 Reference any previous C of C numbers for specific samples on 
the current C of C. 

3.2.4 Retain at least one copy of the C of C, RFA, and transmittal letter 
in the appropriate section of the EM files. 

3.2.5 Send samples, completed C of C, completed RFA, and transmittal 
letter to off-site lab for analysis. 

3.2.6 IF an AOR is not received from the analytical lab in two weeks, 
THEN contact the lab. 

3.2.7 IF the shipment cannot be found, 
THEN note the information on the file copy of the C of C and log 
the status in the STLB. 

3.2.8 Continue tracking the C of C until final sample disposition. 

3.3 Samples Analyzed On-Site 

3.3.1 Verify STLB entries are current. 

3.3.2 Obtain signature on the original C of C and RFA by laboratory 
personnel who take custody of the sample. 

3.3.3 Retain at least one copy of the C of C and RFA in EM files. 

3.3.4 Keep C of C and RFA with samples. 

3.3.5 Continue tracking C of C until final sample disposition. 
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AH 
Al 
BB 
BF 
BO 
BO 
BO 
BR 
BV 
EC 

3.4 Assigning Unique Sample Identity Codes 

3.4.1 Assign unique identity codes to sample containers and data 
sheets using the following criteria in descending order: 

NOTE 
The subprogram code consists of two alphabetic characters which identify 
the sample type as follows: 

• The first letter is an identification of the general subprogram (ex., A for Air, 
W for Water, 8 for Biotic) 

• The second letter specifies type of sample within the general subprogram 
(ex., AL for Air _bow volume (LO-VOL) sampling, WS for Water Surface 
sampling, BF for f!iotic Eish tissue sampling). 

[A] Subprogram (See Table 1 - Subprogram Codes) 

Air Hi-vol continuous 
Air Lo-vol continuous 
Biotic Beef 
Biotic Fish 
Biotic Deer 
Biotic Other 
Biotic Quail 
Biotic Rabbit 
Biotic Vegetation 
Effluent Compliance 

Table 1 - Subprogram Codes 

EO 
SB 
so 
SI 
SS 
WO 
WI 
WR 
ws 

Effluent Oversight 
Sediment Bottom 
Soil Deep 
Soil Intermediate 
Soil Surface 
Water Deep 
Water Intermediate 
Water Runoff 
Water Surface 
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BHT 
BRA 
CBO 
cow 
COY 
CT1 
CT2 
FWT 
HIL 
ION 
LST 
MLR 
NOY 
NW1 
NW2 
PCN 
PEC 
PKT 

NOTE 
The location code consists of three alphanumeric characters which 
identify the site from where the sample was collected. 

(B] Location (See Table 2 - Location Codes) 

Table 2 - Location Codes 

Bottom of the HiU Tank 
BRAnttey lake 
CarlsBaD 

RCP 
RED 
RNS 
SE1 
SE2 
sec 
SMR 
soo 
SWL 
TUT 
UPR 
WAB 
WE1 
WEE 
WIP 
WFF 
wss 

Rainwater Catchment Pond 
RED tank 

COyote Well (deionized water blank) 
COYote (surface water duplicate) 
ConTrol 1 
ConTrol 2 
Fresh Water Tank 
HILi tank 
lnOiaN tank 
LoStTank 
Mills Ranch 
NOYa tank 
Northwest 1 
NorthWest2 
Pierce CanyoN 
PECos river 
PoKerTrap 

NOTE 

RiNSe aid blank 
SouthEast 1 
SouthEast 2 
SouthEast Control 
SMith Ranch 
Sample Of Opportunity 
SeWage Lagoons 
TUT tank 
Upper Pecos River 
WIPP Ajr Blank 
WIPP East 1 
WIPP East 
WIPP 16 sections 
WIPP Far Field 
WIPP South 

The date consists of eight numbers specifying the year, month, and day as 
follows: 

• The year, expressed as four digits (ex., 1996) 

• The month and day, expressed as two digits, with "O" proceeding any 
single-digit number 

• No spaces are used between the numbers (ex., September 1 , 1996 would 
be 19960901 ) 

[CJ Date 
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NOTE 

The specification code is used to identify a particular sample from a 
possible group of samples of a particular type collected at a single 
location and scheduled for the same date. 

The specification code is a numeric code consisting of two numbers separated 
by a decimal point as follows: 

• The first number isolates the sample from all other samples in the group. 

• The second number indicates the number of samples in the group. 

• Examples: 2.10 - indicates sample number 2 of a group of 10, taken from 
the same location and time (i.e., 10 replicate samples) 

1 .1 - indicates one sample was taken at that time and location 

[D] Specification 

NOTE 
An example of a complete sample code is as follows: 

AL-SMR-19960901-1.1 

AL 
SMR 
19960901 
1.1 

Air Low volume 
SMith Ranch 
September 1, 1996 
One sample collected 

3.5 Assigning Unique Sample Identity Codes for Water Quality Sampling 
Program (WQSP) Final Samples 

3.5.1 Assign unique identity codes to WQSP groundwater final samples 
using the following criteria in descending order: 

NOTE 
The well name consists of a designator specifying a well pad and, if 
applicable, a bore hole on that well pad (ex., H11 b3 where H11 is the 
name of the well pad; b3 specifies the b3 bore hole). 

[A) Well Name 
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NOTE 
The water bearing formation is designated by a one or two letter 
abbreviation for the formation name. (Ex., C = Culebra Dolomite; M for the 
Magenta Dolomite; OL for the Dewey Lake Redbeds) 

[B] Name of Formation (yielding sample water). 

NOTE 
The round number is designated with the letter R, followed by a number. 
A sampling round is one sampling event in which the well is purged and a 
final sample is taken for analysis. 

[C] Round Number 

NOTE 
The sample number ideniifies samples which are designated for specific 
analysis. The sample number will be designated by the letter "N" followed 
by a number. There may be more than one sample bottle for each sample 
number requiring multiple labels with the same unique sample identity 
code. 

(OJ Sample Number 

NOTE 
An example of a sample identity code is as follows: 

H11b3CR7N5 

H11 H11 well pad 
b3 b3 borehole 
C Culebra dolomite formation 
R7 Sampling round 7 
NS Sample number 5 

3.6 Assigning Unique Sample Identity Codes to Composite Samples 

3.6.1 Assign a unique sample identity code to sample containers and 
data sheets using the following criteria in descending order: 

[A] Subprogram 

[B] Location 

[C] Calender Quarter (followed by a dot) 
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[DJ Specification (duplicate) 

[E] Year 

NOTE 
An example of a complete Composite Sample Identity Code is as follows: 

Al-SEC-3.2-1996 

AL Air Low volume 
SEC SouthEast Control 
3 sample obtained in the third quarter 
2 sample is a duplicate sample from this location 
1996 sample obtained in 1996 

4.0 RESPONSE TO SAMPLE DATA RESULTS ABOVE REGULATORY LIMITS 

4.1 IF Analytical Lab indicates an analysis result is above regulatory limits, 
THEN perform the following: 

4.1.1 IF result exceeds a radiological limit, 
THEN support Radiological Control (RC) personnel as directed 
by the RC Manager. 

4.1.2 IF result exceeds a non-radiological hazardous material limit, 
THEN support Environmental Compliance and Support (EC&S) 
personnel as directed by EC&S Manager. 

4.1. 3 Notify Hazardous Waste Operations. 

CONTROLLED COPY 



(") 

0 
2 
-I 
:0 
0 
r 
r 
m 
0 
0 
0 
··o 
-< 

[wP 02-EM-3001 Rev. O Page 13 of 15 - - -_J_ 

Attachment 1 - Example Sample Tracking Log Book Well Name ___ _ Round Number -----
Sample Chain of Request for Date lab Data Date A Quarterly Chain of Request for Date Lab AOR 

ID Custody Analysis Sent to Name Sheet Returned b Composite Custody Analysis Sent to Name Information or 
Number Number lab Number to EM 0 Sample ID Code Number Number Lab Conments , 

t 
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Attachment 2 - Example Chain-of-Custody Record 

CHAIN.OF.CUSTODY RECORD 

WASTE ISOlA TION PILOT PLANT 
~ WESTINGHOUSE ELECTRIC CORP. 
~ P.O. BOX 2078 

CARLSBAD. NM 88221-2078 

SAMPUNGPROGRAM _______________ _ 

C of C Cet*u1 No.-------

RFA Conhl No.--------

LA80ES~TION--------------------

SAMPlE T£AM MEMBERS--------·--·------------ CAARIERIWAY'BIU. t«>. ----------------------- _.___ 
---~ -'-

~,.... ---..... .....-......_ ..... -.-. 
_..._ 

Specioillnatrudlono --------·------------------------------------

PoMlblo s_,,..Halardo: ----------------------------------------------

SIGNATURES: (N-•. Co"-1)', Doi. and Tinel 

1 RelnquiohaQ By---------------- 3.Reln~By-----------------------
R~Bv: ___________ ---------

R.......aBy: ______________________ _ 

2 R~ly: ________ ---------
4.Ralnqutaltedlly. ____________________ ~ 

R..,.._,&v: ________________ _ R.......,_By. ______________________ _ 

WP 02-£M3001 WHITE·~ ... -....- YULOW·F""'~ -·Oltw 
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Attachment 3 - Example Request for Analysis 

~ 
WASTE ISOLATION PILOT PLANT 
WESTINGHOUSE ELECTRIC CORP. 
P 0 BOX 2078 
CARLSBAD, Nl\ll 88221-2078 

SAMPUNO PROGRAM------------

PURCHASE ORDER NO. ____ -------· 

........ - ........ ,,,.. 

REQUEST FOR ANALYSIS Rt'ACGl*el No.-----
C of C Conni No.-----

DATI: SAMPLES SHIPPED ___________ _ 

~DESTINATION. _____________ _ 

LABORATORY CONTACT ___________ _ 

SEND LAS REPORT TO ___________ ~ 

DATE REPORT REQUIRED ___________ _ 
PROJECT CONTACT _____________ _ 

PROJECT CONTACT PHONE NO. ...... ~ -·- "'-"'- ,_,. ...__ ._..,_ 

TURN.t.AOUNO TIME REQUIRED: i-- ""'--br-.---) ~ ___ RU8H ___ ( ........ lo--"*Pl 
POellllll.E...V.ROlllEHTil'lCATIOH.C--•-...C•l-------lo-·-"'--.C-.) 
-KAZAllD ___ F~L£ ___ lll(JN lftRITANT ___ HIOffLYTDXIC ___ BIOLOOICAI. ___ OTHER--------------------
&AMPLE DISPOSAL (--~"' _.,.. ~ ......,...., "ETURN TO CLIENT ___ DISP08AL lrYUIA --- --
FOR I.A& USE ONLY 

RECEIVED llY DATVTWI --------

Wf> 02-EM3001 WHITE· °'1glnol ... _......... YUi.OW·,_ ~ PINI( -0... 
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Attachment 1 - Procedure Chan e Notice Form 

PROCEDURE CHANGE NOTICE 

11 l"llOC8ll.lll ._ 

4.1 P 02 - 11 .. ..,....._,._ 71...,.Nlll 

121-na. 
,,._,_ 

2., I' 

lll~'l"l'Pl v.a - '\._ 

MINOR CHANGE ?!J Meets the first critena or all of the second criterion: 
YES NO 
'iJ 0 1. Inconsequential editorial change only. 

OR 
1 . 0-..nges that do not affect anv other WlO department 
2. o-i.ng .. that do not affect any external interlace organization 

a 
a 
a 3. ChanQes that do not alter the document's stated objecttves, purpose, scope, intent. or metho00lo9v. 

MAJOR CHANGE 0 Does not meet the requirements of a Minor ChanQe 

RECORD ALL REVIEWS ON PAGE TWO OF THIS FORM 

APPROVED BY PRINTED NAME SIGNATURE DATE 

"II COM 
c FOSS 
a PER TELCON 

PERFORMED BY 
RECEIVED BY: 
COG PROCEDURE GROUP 

CONCURRENCE REVIEW BY: 
DRC CHAIRPERSON 

RECEIVED BY: 
DOCUMENT DISTRIBUTION 

PRINTED NAME SIONATIJRE DATE 
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01 Attachment 1 - Procedure c hanoe N otice F orm 
Procedure Number : l.JP Ol.- //q PCN Number: ,_ 

REVIEWS 

TECHNICAL REVIEWS (other than PCN Writer) 
ORGANIZATION REVIEWER PRINTED NAME SIGNATURE DATE 

L'-5t-/£d AefE/_ RL>j ./,.,I/"~~ ,4/,d_,,, ~//, ~ - . ,~~_#L 
, 

o Ptr Telcon 

o Per Telcon 

o Per Telcan 

o PerTelcon 

o Ptr Telcon 

::::: PwTelcon 

:::: Per Telcon 

o Per Telcon 

o PwTelcon 

o Per Telcon 

o Per Telcon 

o Per Telcon 

o Per Telcon 

=Per Telcon 

::: Pet Telccn 

o Per Telccn 

VALIDATION REVIEWS (other than PCN Writer) 
ORGANIZATION REVIEWER PRINTED NAME SIGNATURE OATE 

Page 2 of 2 
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01 Attachment 1 - Procedure Chance Notice Form 

02, 

PROCEDURE CHANGE NOTICE 

SECTION 1 • PROCEDURE & ,WRITER INFORMATION 

,;f.L C()L.s 

D 
[j] 

PERMANENT 00 
Oii 

TEMPORARY D 

··~--
01 

lJIAfRCT'UI --

' • ~ I~ I S, /,I-, , 1 A 
a eL.. 1'11 ~ 1' t- :2. • 

L RECORD ALL REVIEWS ON PAGE TWO OF TIIlS FORM 

SECJIONOZ:~'C'HANGE".APPROVAltSIGNATURE:::: .... 

APPROVED BY: O FOSS o PER TELCON 

PRINTED NAME ORGANIZATION DATE 

PERFORMED BY 
RECEIVED BY: 
D&.PS 
CONCURRENCE REVIEW BY: 
DRC CHAIRPERSON 

RECEIVED BY: 
DOCUMENT DLSTRI8l1110N 

Paqe l Of 2 
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01 Att h ac men t 1 p - roce d ure Ch anqe N t' F 01ce arm 
Procedure Number : PCN Number : n J 

REVIEWS 

TECHNICAL REVIEWS (other than PCN Writer) 
ORGANIZATION REVIEWER PRINTED NAME SIGNATURE 

£ s fl"f R.c RoA.J :f'1CH IU. ~S tJ..J /~LlL l-
:i Per T elcon 

a Ptr Telcon 

a Per Telccn 

a Per Telcon 

:::: Per Telcon 

:J Ptr Telcon 

a Per Telcon 

o PtrTelccn 

a PtrTelcon 

o Ptr Telccn 

a PtrTelcon 

a PtrTelcon 

a PtrTelcon 

:::: Per Telccn 

a Per Telcon 

a Per Telcon -

VALIDATION REVIEWS (other than PCN Writer) 
ORGANIZATION REVIEWER PRINTED NAME SIGNATURE 

Page ea of 141 

DATE 

11/J~/qtJ 

DATE 
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r'Al.iC. _____ JF _ 

NO.: 02-119 12/23/91 

PROCEDUREAUTHOR:_..R_._R_i_c~h~ar_d~s~o~n ________________ _ 

TJTLE; MANUAL GROUNDWATER LEVEL MEASUREMENTS· 

1.0 SCOPE 

Thts document describes the procedure used by Environmental Monitoring personnel fo: 
making manual groundllfater level measurements. CaHbratiaft ef e~wip111aRt wsai fa'F 1iak1A< 
mlftual grewRdwater level measuremeHts and reeerds ~erta;n;ng te ealibratiens w;11 b 
perfeARed aRd MaiRtaiAea ey the ealibratien de~artment. Tl\is aet1vity is eaRawetea a 
part gf tb1 WHtl tsD1at1QA Pilgt Plant (WIPP) GNYRawater M9RitaFiR9 Preljram 
0T9anizational responsibilities, personnel training and qualification, reporting 
records and document control, equipment calibration, and quality control reQuirement 
for the program are outlined in WP 02-1, WIPP Groundwater Monitorina Program Plan an 
Procedures Manual. Unless specific activity requirements are outlined in thi 
procedure, the user should refer to WP 02-1. 

The follow;ng activities are detailed in Section 5.0 of this procedure: 

O'I 5,1 WateF bevel MeasuremeAt Us;ng Steel Ta~e 
5.Z Water Level Measurement Using Electrical Conductance Probe 
5!3 Data Management 

2.0 DEFINITIONS 

Analytical Task Leader - Person responsible for performing phys;cal and chemica 
anaiyses of grounawater in accordance with applicable plans. procedures. and di 
rections. Qualifications include an educational background in chemistry and workir 
experience with wet lab procedures for water analysis. 

Electrical Conductance Meter - Battery-powered water level measuring probe. 

Lenath Standard - Length-measuring ruler traceable ta the National Bureau of Standarc 
(NBS). 

Princioal Investigator - Person responsible for ensuring that the WIPP Groundwate 
Monitoring Program is being c~nducted in accordance with applicable plans ar 
procedures. 

Sol inst Probe - An electrical conductance probe used to measure water level in a wel1 

ol l Steel Taee A 1AeaswF;A~ tape that is apprexi111ately 1/4 ;"ch w;de, and is grad~atc 
~ eveFy Q. Ql feet fer the first 39 feet; ane at eYery ene feet increment fer tt 

rema;Aaer ef the ta~e leR9tn, 



3 • 0 REFEJU.liCES 

ASHE NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilit1es 
WP OZ-1, WJPP Groundwater Monitoring Program Plan and Procedures Manual 
WP 62 382, HES/RES Quality AssYrance/Quality CgAtrel lmplemeAtati;A Prccadura5 

. WP 19 993, I"strtt111ent GeAtrel ana CalibratiOA •»n-" ~ON1 ID••'~ )U'7 

J WP 13-1, Waste Isolation Division Quality Program Manual 
&\WP 13 6, Ot11Htv AssynAee Reeerqs MaRa;en1eRi Pel;ey ...,,,15'-fR. ~u111.c\.M1uia,cil\tJJ~ "~ 
f~ WP 15 101, PrepariRg, Rav1siRg, Raviaw1Rg 1 &Aa CaneelliAg Preeeeures 
o\" ... iJJOO\I IS' P5Jee•; ¥JS' P.S:.Jo~ 

J tJJPo'J,-f.H/0/0 Q1AA1.1TY ASSutAA.1'i1Q""'"'-ry CouT'l.oL A"'t> ~AMPi..I,. (~A'-ll./AJ(, 
4.0 GENERAL 

The primary objective of water level measurements is to monitor and document long
term water level fluctuations in the vicinity of the WIPP. The measurements will 
monitor changes in water level elevations due to seasonal fluctuations or hydrologic 
test activities. 

Taking manual groundwater level measurements involves lowering a water level mea
suring dev;ce ;nto a well, and recording the depth to water on WP Form 2288, Water 
Levei Measurement Field Data Sheet (Attachment 1). 

4.1 Prerequisites 

w~1 Ensure the water level measuring device (siael tape ;r solinst probe) calibration is 
o\ current, per records maintained by the calibratieR laborat;ry. 

£. f<.11 $1.r..TIOr.J 

0\ 

Only qualified and authorized Environmental Monitoring personnel, per WP 02-1, may 
perform this procedure. 

4.2 Safety Precautions 

Radio and/or telephone communications are available at all times. 

0\ \ 
Solinst Probe - Calibrated with a 

Equipment calibrations will be conducted as dete · d by the Calibration Laboratory, 
or when the operator suspects that the equipment may 
functioning properly. 

A 11 equipment that is used in gathering data f~r i np.ut into r~ports and o i::..~oc~m:~ 
is to be calibrated according to equipment cal1brat1on and ma1ntenance r~cord~~-
1'1C.tol &,u>£f \).)it-ft- dli P i~ ee~ ,.. t\ht ,._ .. 

IO~C. ~Da,. \ O\a)t. ?>001 

I Procedure No . ........;O::.a2"--.._11 .... 9:...---- I Rw. No. __________ _ Page _ _..? __ at _.._;S::r.... 

WP ~ 115-4: 01 f'JT /91 



\ 

I 

4.4 Performance Frequency 

A water level measurement shall be taken prior to installing eQuipment into the well 
for any geohydrologic activities. W1ter level measurements will be taken e1ther 
monthly or quarterly as directed by the Principal Investigator. 

'"- \Wate~ level measurements at each individual well will be repeated until the operators'· 
,~ confide~:: ~~ the readings has been satisfied. IJt1r ~ay FeQY1re additicna1 
~l meaSYFe~eAtS te Be ta~en, ~!;"~ the twe eiffefeAt types ef ~li&WriRg g9y;;.as, 

4.5 Quality Assuranc9 

For the hydrologic activities performed in taking water level measurements. appli
cable portions of WP 13-1 shall be.used to provide a means for control and review of 
the work. Applicable portions of the Quality Assurance (QA) program involve: 

• Project procedures 
• Field data verification and documentation 
• Equipment calibration 
• Nonconformance documentation 
• Records administration 
• Quality assurance auditing 

Any additional QA requirements specified by Westinghouse Electric Corporation shall 
also be implemented. 

4.6 Records 

The following records generated in support of this procedure shall be retained as 
permanent quality assurance records: • 

WP Form ZZSS (Attachment 1), Water Level Measurement Field Data Sheet o 

The fol 1 owing records generated in support of this procedure sha 11 be retained as 
nonpermanent quality assurance records: None 

( 
Env1ronmental Monitoring is responsible for validation of these records prior tc 

o\ transmHta 1 to the Haste1 Records Center (t1RE). ?Ro.le<. T ~ec..cxtOS SElt\l\<:eS (PRS) 

Temporary storage of these records. when provided. shall be accomplished by storage ir 
a fire-proof cabinet that complies with the requirements of ASME NQA-1-1989. Supplement 
l 7S-l, paragraph 4. 4. 3 and WP 13•6. ~ p .. Pt. ~ .. cot.A. "'~.,~"''~ ~lt.N' 

Corrections to these records. when needed. shall be made by drawing a single 1 inE 
through the erroneous text and inserting the correction. The corrected text shall no1 
be obliterated. The person correcting the text shall in;tial and date the documen· 
adjacent to the corrected text using black ink. 

These records shall be identified on the Environmental Monitoring Records Inventory an< 
~l,. Disposition Schedule (RIDS). Permanent storage is the responsibility of the..f4R&-. 

C P RCJE"<..T K.Eu.>~~ :sc r-v 1 c.€5 (P~~) 
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Measurement Us1nq Steel Tape 

• Check the calibration status of the tape, 
then coat the lower portion of the tape, 
wn;ch w;11 come in contact with the water, 
ith cari>enter's ·chalk. 

; nto the we 11 • 

~ The depth to 
which the tape is 
lowered is estimated 
from prev;ous water ! 
level measurements ' 
taken in the well. 

3. Hold the steel tape at 
the measuring reference int, usually the 
top of the casing. Subtra t the length of 
the wetted chalk (correct1o length) from 
the measured length (footage eld at the 
reference point) and record th figure. 

"\ 4. 
~EC.T 

Determine if the held depth ;s 
correct, too short, or too long. 
If measurement depth ;s correct, 
proceed to Step 9. 

5. If the held depth is too short, the chalked 
portion will be dry when the tape is 
brought back to the surf ace and the mea
surement must be retaken at a new adjusted 
depth. . 

Proceaura No.__,;;;O:..ar.2--1a.o11. li.&9 ___ _ Rev. No.__,j?..,_ _______ _ F'age __ s __ o1 ____ a_ 
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6. If the held length is too long, then the 

whole chalked portion will be wet and the 
measurement must be retaken at a new 
adjusted depth. 

Retake measurements at adjusted depths, 
according to Steps 1 through 4. 

8. If ecessary, adjustments to the readings 
can made for changes in the tape's 
lengt due.to thermal change using 
paramet rs in Attachment Z. 

NOTE· Because 
t ermal change cor
rections are small 
(usually less than 
0.10 feet for a Jo•F 
temperature change) 
and the measurements 
are not cumulative, 

ese adjustments 
a not incorporated 
in he final reading. 

9. After completing the water leve measure
! ment at each ·well, clean and rin the 
I eauipment with fresh water in pre ration 
1 for the next wel 1 . 

\ 
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5.2 Water Leyel Measurement Using Electrical 
tonauctance Prob• 

A 

1. Turn the probe power on and lower the probe 
into the well. 

2. 

~ llie ~aUery 
. ean ee eheekei eR the 
'~rfaee ay pressint 
a test BHttaR whieh 
s~ori ;1rcu1ic the 
system aRi as,1vates 
the alaN. 

When the probe reaches the water level, an 
electrical circuit is completed, causing a 
buzzer to go off. After the buzzer sounds, 
measure the measuring reference point by 
reading the footage directly on the 
embossed electrical cable. 

3. 'After ccmpieting the water level mea
surement at each well, clean and rinse the 
equipment with fresh water in preparation 
for the next well. 

roP a.f c.,qs'"''"' 
"'oT€ ( ~ 
(NOTE:} The conductor cable\is marked in increments of 0.01. 
Reference point on casing is~at lock eye, or section of well 
head closest to pad lock. If well head is beveled or 
measurement cannot be tak~n accurately, then use straight 
edge. s~~\+T 
Lay s~!lll!~lTt edge across well head and use lowest edge of 
e'Cright edge to take measurement . 
.Si°tAl <;, H\ 
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Operational checks of Solinst Water Level Meter. 

1. Perform the following operational checks: 

Solinst Water Level Meter: 

WP oz.-' l'i 
PG- 7A o;; <i 
KEv z 

A. Test button-check: depress button to test the 
battery and circuitry (excluding the probe), 

B. Set toggle switch to "on" position, or turn rotary 
dial fully clockwise. 

c. Circuity check: submerse the electrode(probe)in 
tap water. This completes the circuit and 
activates the buzzer. 

2. Sensitivity Adjustment: 

A. If on/off switch is a rotary dial, clockwise 
rotation of rotary dial turns meter on and 
increases sensitivty. 

B. Always set switch to Highest Sensitivity position, 
then decrease if necessary. 

c. If the alarm continues after removal from water 
the sensitivity should be reduced. 

o. If no alarm is heard (although the battery is in 
working order) then the sensitivity should be 
increased. 

3. Battery Replacment: 

A. Battery type-alkaline, 9 volt. 

B. The battery is in the reel hub and is replaced by 
removing the front plate of the reel. 

c. Remove battery and install new one, ~aking sure 
the polarity is correct and the wires are fully 
inside. 
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5.3 Data Management 

99224 

1. Personnel verify the correct recording of 
data on WP Fann Z288. 

I _ Time should 
~orted in a 

11il 1tary format. 
All length mea
surements should 
be reported to 
the nearest 
hundredth. 

2. Personnel set up a data file for 
WP Forms Z288. and submit the data file 
to the Principal Investigator. The data 
file should contain all field records, 
stami>ed ·oRIGINAL.· 

3. Personnel input the data collected into 
computer data files where additional data 
reduction in-both tabular and graphical 
methods are performed. 

Proceaure No.__...0.,.2_.-l ... l._9 ___ _ Rav.N~-----------------
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eel tape elongation due to thermal expansion 

x L 

Where: 

ection in length (feet) 

ATTACHMENT 2 
WP OZ-119, Rev. 2 
Page l of 1 

k • coeff ient of thermal expansion (k • 6.5 x 10.oc feet per degree 
Fahrenh it, for mild steel} 

T1 • temperatur at the time of measurement (•F) 

T • temper~ture a standard length (•F} 

L • length of tape us for measurement 
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INTRODUCTION 

This procedure describes the steps that Environmental Monitoring (EM) personnel 
perform to collect water samples from private wells. serial groundwater samples. 
and final samples in support of the Waste Isolation Pilot Plant (WIPP) 
Groundwater Surveillance Program. 

RECORD GENERA TED BY THIS PROCEDURE 

• Final Sample Checklist (See Attachment 2 of this procedure). 

REFERENCES 

COMPLIANCE 

• DOE/EH-0173T. Environmental Regulatory Guide for Radiological Effluent 
Monitoring and Environmental Surveillance 

• DOE/EP-0023, A Guide for Environmental Radiological Surveillance at U.S. 
Department of Energy Installations 

BASELINE 

• WP 13-1, WID Quality Assurance Program Description (Section 4). 

• DOEJWIPP 96-2162 Groundwater Protection Management Program Plan. 

• DOEJWIPP 94-024, Waste Isolation Pilot Plant Environmental Monitoring Plan 

REFERENCED 

• WP 15-PR, Records Management Plan 

EQUIPMENT 

CONSUMABLE MATERIALS 

• 0.45-µm filters 

• Deionized water 

• Packing material 

• Paper towels 

CONTROLLED COPY 
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TEST EQUIPMENT AND SUPPLIES 

• 1 liter amber glass bottles 

• 1 gallon plastic cubitainers 

• 1 liter polyethylene bottles 

• 250 ml amber glass bottles 

• 40-ml glass vials with teflon-lined septums 

• 4 7-mm filter holder 

• 250-ml plastic beakers, with lids 

• Yi gallon amber glass bottle 

• Clear packing tape 

• Request for analysis and chain-of-custody forms 

• Electrical tape 

• Indelible pens 

• Labels or waterproof marker 

• Portable water pump 

• Ring stand and clamp 

• Tempering beaker 

• Timepiece (wristwatch, clock, etc.) 

• Tweezers 

• Waterproof coolers 

REAGENTS 

• Hydrochloric acid [HCI Ultrex II (36% by Wt.) or equivalent] 

• Nitric acid [HN03 Ultrex II (70.6% by Wt.) or equivalent] 

• Sulfuric acid [H2S04 Ultrex II (89.4% by Wt.) or equivalent] 

Page 4 of 171 
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• Zinc acetate approximately (10%) 

• Sodium hydroxide approximately (50%) (NaOH) 

PRECAUTIONS AND LIMITATIONS 

• The wearing of chemical goggles and rubber gloves is required when handling 
acids 

• Verify EM personnel are qualified in accordance with applicable EM 
qualification cards OR are under direct supervision of qualified personnel 

• The MSDS book must be up to date and readily available 

PREREQUISITE ACTIONS 

• Notify the well owner 10 days prior to the actual sampling activity. 

• Verify EM personnel are qualified in accordance with applicable EM 
qualification cards OR are under direct supervision of qualified personnel 
before performing this procedure. 

PERFORMANCE 

1.0 COLLECTION OF WATER SAMPLES FROM PRIVATE WELLS 

1.1 Filtered Sample Collection 

1.1.1 Prepare the applicable Final Sample Checklist (Attachment 2) by 
recording the appropriate data for items 1 through 9. 

1.1.2 Connect sample line from portable p~mp to well-pumping 
apparatus. 

1 .1.3 Rinse filter holder of portable pump with deionized water. 

1.1.4 Use tweezers to place a clean 0.45-µm filter on bottom portion of 
filter holder. 

1.1.5 Wet filter thoroughly with deionized water to prevent air locks. 

1.1.6 Assemble filter holder 

1.1.7 Connect filter holder to output line from pump. 

1.1.8 Direct water through filtered sample line. 

1.1.9 Rinse sample bottle(s) three times. 

CONTROL L fD t:OPY 
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1 .1.10 Collect one liter of filtered water for field laboratory analysis. 

NOTE 
Preserved samples should have bottle filled approximately Yi full. 

1.1.11 Collect filtered water sample(s) to be sent off site for analysis and 
for WIPP archive and WIPP laboratories. 

NOTE 
Time should be recorded in a military format. 

1.1. 12 Record time each individual sample collection began and ended 
on the Final Sample Checklist (Attachment 2, Item 18). 

1.1.13 IF sample requires preservative, 
GO TO Section 1.3, perform water sample preservation steps, 
RETURN TO Step 1.1.15. 

NOTE 
The Final Sample Checklist indicates which sample receives preservative 
and the type to be used. 

1.1.14 IF sample does not require preservative. 
THEN secure lid to bottle and seal with electrical tape. 

1.1.15 Label filtered sample(s) with the following: 

• Project name 

• Sample number 

• Sample location (zone sampled) 

• Well number 

• Collector's name 

• Date 

• Type of sample (deionized water or groundwater) 

• Acid wash (yes or no) 

• Parameter or destination 

• Type of preservative 
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• Bottle number 

• Method of collection (filter or unfiltered) 

1.1.16 Affix label securely to bottle and cover with clear packing tape. 

1. 1.17 Disassemble filter holder. 

1.1.18 Remove used 0 .45-µm Filter 

1.1.19 Rinse filter holder with deionized water. 

1.2 Unfiltered Sample Collection 

1.2.1 Direct water flow through an unfiltered sample line. 

1.2.2 Rinse sample bottle(s) three times. 

NOTE 
Preserved samples should have bottle filled approximately Yz full. 

1.2.3 Collect one liter of unfiltered water for field laboratory analysis. 

1.2.4 Collect unfiltered water sample(s) to be sent off site for analysis. 

NOTE 
Record time in a military format. 

1.2.5 Record time each individual sample collection began and ended 
on the Final Sample Checklist (Attachment 2, Item 18). 

NOTE 
The Final Sample Checklist indicates which sample receives preservative 
and the type to be used. 

1.2.6 IF sample requires preservative, 
GO TO Section 1.3, perform water sample preservation steps, 
RETURN TO Step 1.2.8. 

1.2.7 IF sample does not require preservative, 
THEN secure lid to bottle and seal with electrical tape. 

1.2.8 Label unfiltered sample(s) with the following data: 

• Project name 

• Sample number 
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I WP 02-EM1006 Rev. 1 Page 8 of 17 j 

• Sample location (zone sampled) 

• Well number 

• Collector's name 

• Date 

• Type of sample (deionized water or groundwater) 

• Acid wash (yes or no) 

• Parameter or destination 

• Type of preservative 

• Bottle number 

• Method of collection (filter or unfiltered) 

1.2.9 Affix label securely to sample bottle(s) AND cover with clear 
packing tape. 

1. 3 Water Sample Preservation 

WARNING 

To prevent injury to personnel, use of chemical goggles and gloves is 
required when using acids or strong bases. 

NOTE 
Some samples and blanks will require preservation immediately following 
collection. 

1.3.1 Reference the Final Sample Checklist (Attachment 2, Item 17) to 
determine type of preservative to add to water sample(s). 

1.3.2 For samples requiring acid preservation, add 2 ml per liter of 
selected high purity preservative (sulfuric acid [H2SOJ, nitric acid 
[HNOJ), or hydrochloric acid [HCI]. 

1.3.3 Fill bottle to shoulder. 

1.3.4 Agitate preserved water sample. 

1.3.5 Check pH factor. 
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1.3.6 IF pH is above 2.0 standard units, 
THEN add one ml of selected preservative to lower pH factor. 

1.3.7 Agitate preserved water sample again. 

1.3.8 Repeat Steps 1.3.5 through Step 1.3.7 until pH factor drops below 
2.0 standard units. 

1.3.9 Add the same relative amount of preservative to each remaining 
sample requiring acid preservative as indicated by the Final 
Sample Checklist (Attachment 2, Item 17). 

1.3.10 For samples requiring sodium hydroxide (NaOH) preservation, 
add 2 ml. of NaOH per liter of sample. 

1.3.11 Agitate preserved sample. 

1.3.12 Check pH factor. 

1.3.13 IF pH is below 12 standard units, 
THEN add one ml of NaOH to raise pH. 

1.3.14 Agitate preserved sample again. 

1.3.15 Repeat Steps 1.3.12 through Step 1.3.14 until pH is above 12 
standard units. 

1.3.16 Add the same relative amount of NaOH to remaining samples 
requiring this preservative. 

1.3.17 Add 5 drops of zinc acetate to samples requiring this preservative. 

1.3.18 Secure lid with electrical tape. 
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2.0 COLLECTION OF SERIAL GROUNDWATER SAMPLES 

2. 1 Serial Sample Collection of Filtered Groundwater 

2.1. 1 Prior to sampling, perform the following: 

• Inspect filter holder for contaminants and damage. 

• Rinse with deionized water. 

2.1.2 Use tweezers to place one 0.45-µm filter on bottom portion of filter 
holder. 

2.1.3 To prevent air locks, wet filter thoroughly with deionized water. 

2 .1.4 Assemble filter holder. 

2.1.5 Place assembled filter holder on laboratory rack. 

2.1.6 Divert water flow through sample line and filter. 

2.1. 7 Rinse three sample bottles, three times each, with filtered water. 

2.1.8 Fill three bottles with filtered water. 

2.1.9 Note time of final sample collection on Attachment 2, item 18. 

2 .1 .10 Place one bottle in temperature bath at 25 :i C for measurement of 
specific conductance. 

2.1.11 Analyze other two bottles according to Groundwater Serial 
Sample procedure, for filtered water sample, at a later time, but on 
same day. 

2. 1.12 Disassemble filter holder. 

2.1.13 Remove used 0.45-µm filter. 

2.1.14 Rinse filter holder thoroughly with deionized water. 

2.2 Serial Sample Collection of Unfiltered Groundwater 

2.2.1 Prior to sampling, inspect sample line and filter holder. 

2.2.2 Rinse filter holder with deionized water. 

2.2.3 Assemble filter holder without filter and secure to laboratory rack. 

2.2.4 Divert water flow through filter holder. 
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2.2.5 Analyze unfiltered samples according to Groundwater Serial 
Samples Procedures for unfiltered water sample. 

3.0 COLLECTION OF FINAL SAMPLES 

3.1 Unfiltered Final Sample Collection 

3.1.1 Direct water flow through an unfiltered sample line. 

3.1.2 Rinse sample collection bottle three times. 

3.1.3 IF unfiltered final samples collected are to be analyzed for VOC, 
Tox, OR Sulfide. 
THEN unfiltered final samples should be filled in such a manner 
that no air remains in sample bottle. 

NOTE 
Preserved samples should have bottle filled approximately Yi full. 

3.1.4 Fill bottle with final sample. 

NOTE 
Report time in a military format. 

3.1.5 Record time sample collection began and ended on Final Sample 
Checklist (Attachment 2, Item 18). 

NOTE 
The Final Sample Checklist indicates which samples receive preservative 
and the type to be used. 

3.1.6 IF sample requires a preservative, 
GO TO Section 1.3, perform water sample preservation steps, 
RETURN TO Step 3.1.8. 

3.1. 7 IF sample does not require a preservative, 
THEN secure lid of sample bottle and seal with electrical tape. 
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3.1.8 Label sample with the following: 

• Project name 

• Sample number 

• Sample location (zone sampled) 

• Well number 

• Collector's name 

• Date 

• Type of sample (deionized water or groundwater) 

• Acid wash (yes or no) 

• Parameter or destination 

• Type of preservative 

• Bottle number 

• Method of collection (filter or unfiltered) 

3.1.9 Affix label securely to sample bottle, and cover with clear packing 
tape for moisture protection. 

3.2 Filtered Final Sample Collection 

NOTE 
Sample Numbers 21, 22, and 23 on the Final Sample Checklist are 
prepared and shipped only on selected wells at discretion of Team Leader 
(TL). 

3.2.1 Rinse filter holder with deionized water. 

3.2.2 Use tweezers to place one 0.45-µm filter on bottom portion of filter 
holder. 

3.2.3 Wet 0.45-µm filter thoroughly with deionized water to prevent air 
locks. 

3.2.4 Assemble and secure filter holder. 

3.2.5 Divert water into filter assembly. 

CONTROLLED COPY 



I WP 02-EM1006 Rev. 1 Page 13of11 j 

3.2.6 Use the filtered sample water to rinse out the sample bottle three 
times. 

NOTE 
Preserved samples are to be filled approximately Yi full. 

3.2.7 Fill bottles with final sample. 

NOTE 
Report time in military format. 

3.2.8 Record time final sample collection began and ended on the Final 
Sample Checklist (Attachment 2, Item 18). 

NOTE 
The Final Sample Checklist indicates which sample receives preservative 
and the type to be used. 

3.2.9 IF sample requires a preservative, 
GO TO Section 1.3, perform water sample preservation steps, 
RETURN TO Step 3.2.11. 

3.2.10 IF sample does not require a preservative, 
THEN secure lid of sample bottle and seal with electrical tape. 

3.2.11 Label final sample with the following: 

• Project name 

• Sample number 

• Sample location (zone sampled) 

• Well number 

• Collector's name 

• Date 

• Type of sample (deionized water or groundwater) 

• Acid wash (yes or no) 

• Parameters or destination 

• Type of preservative 
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• Bottle number 

• Method of collection (filter or unfiltered) 

3.2.12 Affix label securely to bottle and cover with clear packing tape for 
moisture protection. 

3.2.13 Disassemble filter assembly. 

3.2.14 Discard filter. 

3.2.15 Rinse filter holder with deionized water. 

4.0 ANALYTICAL TASK LEADER REVIEW 

4.1 Verify that all responsible checklists are filled out properly. 

4.2 Verify that all applicable checklists are archived in accordance with 
WP 15-PR, Records Management Plan. 
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Attachment 1 - Definitions 

Analytical Task Leader (ATL) - Person responsible for performing physical and chemical 
analyses of groundwater in accordance with applicable plans, procedures, and 
directions. 

Field Blank - A sample of deionized water that will be analyzed to monitor for possible 
contamination during shipment. 

Final Sample - A sample of groundwater collected after it has been determined that the 
chemical and physical parameters of the water being sampled have stabilized. 

Private Well - A well that provides water that is currently being used for human and/or 
livestock consumption. 

Serial Sample - A serial sample is a sample of groundwater taken at periodic intervals to 
establish stabilization of chemical and physical parameters prior to final sampling, based 
on results of past analytical results. 

Team Leader CTLl - Person responsible for assuring that the WIPP Groundwater 
Monitoring Program is being conducted in accordance with applicable plans and 
procedures. 

Page 1of1 
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Attachment 2 - Final Sample Checklist 
I 

(1) Prpject N~me: WIPP-WQSP, (2) Well Number:_, (3) Filter Type: WHATMAN , (4) Collected by: ________ _ 

(5 )Zo~e: , (6) fiound: , (7) Lot#: , (8) Date Collected: _______ _ 
•. 

(9)SAMPLE (10) (11) (12) No. of (13) (14) (15) ACID SAMPLE (17) (18) COLLECTION 
NUMBER PARAMETERS DESTINATION BOTTLES VOLUME TYPE WASH (18) FILTER PRESERVATIVE TIME 

N1 General Chemistry RAS 3 1 Liter Plaslic Yes No None 

N2 General Chemlslrv RAS 1 1 Liler Plashc Yes No H SO pH<2 

NJ General Chemlstrv RAS 1 1 Liler Plastic Yes No HNO,, pH<2 

N4 TOX RAS 3 250m~ Glass Yes No H SO •. pH<2 -
N5 Phenolics RAS 1 1 Liter ~mber Yes No H,SO,, pH<2 

lass 

N6 Metals/Cations RAS 2 1 Liter Plastic Yes No HNO .. DH<2 

N7 voe RAS 4 40ml Glass No No HCL pH<2 

N8 Voe (Puroable) RAS 2 40ml Glass No No HCL pH<2 

N9 Voe (Non-Puraable) RAS 2 40ml Glass No No HCL pH<2 

N 10 BN/A's RAS 1 %Gal. --- ~mber 
lass 

Yes No None 

---N 11 Herbicides RAS 2 1 Liter Amber Yes No None 
Glass 

~~qr~.f~ege RAS 1 Y.Gal. Amber Yes No None 
N 12 Glass 

---N 13 ~riftn~-Phosphorus RAS 1 
e icicles 

Y.Gal. Amber 
Glass 

Yes No None 

---N 14 Dio><lns/Furans RAS 2 1 Liter ~mber Yes No None 
lass 

N 15 Anoendlx IX Metals RAS 1 1 Liter Plastic Yes No HNO .. DH<2 

N 16 Cvanlde (Total) RAS 1 1 Liler Plastic Yes No NaOH pH>12 

---N 17 Sulfide (T olal) RAS 1 250ml ~mber Yes No ~~H+ lass cetate 
N 18 Radionuclides --- DCL 1 1 Gal. Plastic Cube Yes Yes HNO, pH<2 

N 19 Archival Sample Archive 1 1 Gal PlasllcCube Yes Yes HNO,, pH<2 

~aqe 1 of 2 
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Attachment 2 - Final Sample Checklist 
' 

FINAL SAMPLE CHECKLIST 
ACIDffRIP/REAGENT BLANKS 

(1) f>r~ject N~rr1e: WIPP-WQSP , (2) Well Number:_, (3) Filter Type: BARNSTEAD. (4) Collected by: _______ _ 

(5) Zone: QULEBBA , (6) Round: , (7) Lot#: . (8) Date Collected: ______ _ 
'• 

(9) SAMPLE (10) (11) (12) No. of (13) (14) (15) ACID SAMPLE (17) (18) COLLECTION 
NUMBER PARAMETERS DESTINATION BOTTLES VOLUME TYPE WASH (16) FILTER PRESERVATIVE TIME 

N20 voe RAS 4 40mL Glass NO YES HCI. pH< 2 

N21 Metala/ACld RAS 2 1 Liter Plasllc YES YES HNO. pH< 2 

N22 Melals/D.I. H,O RAS 2 1 Liter Plastic YES YES NONE 

PRESERVATIVES 

(19) ULTREXNITRICACID:MANUFACTURER . LOT# ________ _ DATE OPENED; _____________ _ 

(20) UL TREX SULFURIC ACID MANUFACTURER LOT# ________ _ DATE OPENED --------------· 
(21) HYDROCHLORIC ACID: MANUFACTURER LOT# ______ _ . DATE OPENED---------------
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1.0 INTRODUCTION 

The purpose of this procedure is to provide direction and instruction 
to WID employees on generating, storing, and controlling active 
project records. 

2.0 REFERENCES 

2.1 Baseline Documents 

• WP 15-PR, Records Management Plan 

2.2 Referenced Documents 

NONE 

3.0 PERFORMANCE 

3.1 General Requirements for the Generation, Storage and Control of 
WIPP Records 

3.1.l Generate WIPP records in a manner to provide records 
that are legible and complete. 

3.1.2 Store and control records kept in the work area in 
such a way as to protect them against unauthorized 
access, damage or loss. 

NOTE Records should be filed by record series, in the order in which 
they will later be transferred or otherwise dispositioned. 

3.1.3 Routinely add completed records to the records index 
for the applicable record series. 

3.1.4 Do NOT ship active records to Project Records Services 
(PRS) for interim storage. 

NOTE Ensuring that these steps are done on a daily routine basis 
will help guarantee that completed records are in compliance 
with requirements, and that a minimum amount of effort will be 
expended during the preparation of records for transfer. 

3.2 Generation of WIPP Records 

NOTE All WIPP records shall be generated in accordance with the 
requirements defined in paragraphs 3.2.1 through 3.2.6. An 
additional requirement for Quality Records is defined in 
paragraph 3.2.7. 

CONTROLLED COP' 
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3.2.l Legibility 

NOTE A record must be legible and reproducible. 

A) 

8) 

C) 

Determine whether the record is legible and 
reproducible by copying the record and then 
recopy the copied record (copy a copy test). 

Inspect both copies of the record for legibility. 
The reason for this "copy a copy test" is to 
ensure that a microfilmed copy of the record can 
be easily read. 

Contact PRS for directions on how to handle 
records that are not legible. 

3.2.2 Corrections 

NOTE The use of correction fluid, correction tape or write-overs is 
not allowed. The original, incorrect information in a record 
must remain legible. 

A) Inspect records for errors. 

8) Correct errors by drawing a single line through 
the incorrect information, enter the correct 
information, and date and initial the correction. 

C) Send corrected or changed quality records which 
have been validated, back to the validating 
authority for review and revalidation. 

D) Make corrections to records which have been 
transferred to PRS and microfilmed by issuing a 
supplement or revision to that record. 

3.2.3 Pagination 

NOTE The total number of pages of a record must be indicated. 

A) Count the total number of pages in a record. 

8) Number the pages using one of the following: 

• The preferred method is to number each page 
as "l of 10; 2 of 10", etc. 

• The acceptable alternate method is to number 
the first page only as "l of 10". 

NOTE Paginating a quality record after it has been validated is not 
considered a change requiring revalidation of the record. 

CONTROLLED COPY 
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3.2.4 Ink 

NOTE Although the use of black ink is encouraged when generating 
records, it is not required. 

A) 

B) 

Use black ink whenever possible to ensure maximum 
contrast on printed records. Records created in 
black ink typically produce better quality 
microfilm copies than do records printed in other 
color inks. 

Perform the "copy a copy test• discussed above in 
the requirements for legibility on records 
generated using lighter colored inks. 

3.2.5 Highlighter 

NOTE The use of highlighter marking pens on records is discouraged. 
Some highlighters obliterate the text when it is copied or 
microfilmed and some highlighters cause the paper to 
deteriorate over time. Clouding around the text or underlining 
text are preferred alternatives to highlighting. 

A) If a record has highlighter used on it, copy the 
record and check the copy for obliterated text. 

8) A copy in which text is not obliterated indicates 
the record is legible. 

C) Obtain a clean copy of the record if the copied 
text is obliterated. 

0) Write a statement to the effect that; "the 
highlighted text of line -- reads '------------'. 
This text is obliterated when copied•, when a 
clean copy of an obliterated record is not 
available. Make that statement directly on the 
affected page if ample room is available. If 
necessary, use a separate piece of paper and 
ensure the statement clearly defines exactly 
which record it applies to. 

E) Sign and date the statement in either case. 

3.2.6 Blank Spaces 

NOTE Complete records appropriate to the work accomplished, 
including the completion of all blank spaces where information 
is required to be entered in order to make the document 
complete. A blank space in a record does not, in itself, make 
the record incomplete. 

CONTROLLED COP' 
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A) Test for document completeness as follows: 

• Read the document and determine if its 
intent is clear and unambiguous even with 
some blanks not filled in. If so, it meets 
the requirements for a complete record 

• The person who originally generated the 
record will review it and enter "NA" where 
necessary if it is not clear whether the 
blanks spaces represent missing information 

• Mark "Best Available Copy• on any record 
that lacks information if the originator of 
the record can not be contacted. 

Validation 

NOTE In addition to the requirements above for the generation of all 
WIPP records, quality records have an additional requirement 
known as validation (authentication). 

A) Indicate validation of quality records through 
one of the following methods: 

• Signature and date by personnel authorized 
by the cognizant organization manager (COM) 

• Other means of validation approved by the 
COM and the manager of PRS. 

NOTE Validation of a quality record may take any reasonable form 
that clearly indicates that an authorized individual believes 
the record to be complete and accurate. 

B) Validated quality records may be originals or 
copies. 

C) Revalidate any quality record that is changed 
after it has been validated. 

CONTROLLED COPY 
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3.3 Storage and Control of Active Records 

3.3.1 Completed or in-process records maintained in the work 
area are considered active records. Handle active 
records in accordance with the following storage and 
control requirements: 

3.3.2 

A) Minimize damage, loss, or access by unauthorized 
personnel to records by storing the records in 
file cabinets or other suitable filing 
arrangements, when not in use. 

8) Do NOT intermingle record types in the same 
filing space. 

• Where filing space is limited, use a space 
divider (such as a drawer divider) to 
clearly separate the active records, 
inactive records, nonrecords, and personal 
papers. 

C) File like records together in file series, and by 
the filing order shown on the RIDS covering the 
records, to ensure efficient transfer or 
disposition at the appropriate time. 

D) Provide a means to retrieve active records while 
stored in the work area such as an index, a log, 
file labeling, or other mechanism. 

E) Provide adequate protection of the records within 
the storage location to minimize the risk of loss 
from natural disasters, adverse weather 
conditions, or infestations of insects, rodents, 
and mold. 

F) Complete a sign-out log, record-out card, or 
other tracking system, e.g., formal transfer 
letter, providing the name of the individual 
temporarily responsible for the record to prevent 
loss and ensure retrievability of records removed 
from active storage. 

Including the requirements for the storage and control 
of all active records while maintained in the work 
area, quality records have the following additional 
requirements: 

A) Store uncopied quality records in the work area 
in a one-hour fire rated container. The one-hour 
fire rated container shall bear a UL label (or 
equivalent) certifying one-hour fire protection, 
or be certified by a person competent in the 
technical field of fire protection. 
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8) 

C) 

4.0 REVIEW 

NONE 

Rev. 0 Page 8 of a j 

If a one-hour fire rated container is not 
available, store a copy of the record in a 
location sufficiently remote from the original to 
preclude destruction of both copies as a result 
of a single event such as fire or natural 
disaster. 

Prevent unauthorized access to quality records in 
active storage by one or more of the following 
means: 

• Locking the storage container 

• Controlling personnel access to the storage 
location 

• Other methods deemed appropriate by the 
responsible manager. 

CONTROLLED COP' 
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Ross Analvtical Services, Inc. 
ST ANDA RD OPERA TING PROCEDURE 

Title: and Corrective Action. 

Date: 

SOP No.: QC-001-03 
Initial Date: 2/ 1/91 

Page I of 4 
Date Revised: 1/23/97 

1.0 PURPOSE 

The purpose of this SOP is to establish procedures for the identification, documentation and correction of 
nonconformances. 

2.0 APPLICATION 

A nonconformance is an uncorrected deviation from the requirements of a standard operating procedure or Quality 
Assurance Project Plan (QAPjP). SOP QC-00 l, then, applies to any occurrence or practice which does not follow 
an SOP or QAPjP. 

Nonconformances always have the potential to affect data quality. Nonconformances must be communicated to the 
appropriate supervisor and the Quality Assurance Manager and corrective actions approved by them. Many 
nonconformances require that the client be notified so that they may provide direction. A noncompliance memo is 
not permission to accept the error but an effort to prevent its reoccurrence. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 The nonconformance must first be identified. Remember that a nonconformance is an uncorrected 
deviation from an SOP. An out-of-control event which is immediately corrected before samples are 
analyzed is not a nonconformance. 

5.1. l Examples of nonconformances include: 

0 

0 

0 

A sample received in an improper container, with improper preservation, or past any 
holding time. 

An analysis holding time not met on a sample received within the holding time. This 
includes a late repreparation or reanalysis which does not confirm matrix interferences 
suspected from an initial analysis. 

A sample lost during preparation or analysis when reanalysis within holding is not 
possible or when insufficient sample remains for reanalysis. 



0 

0 

0 

0 

0 

SOP No.: QC-001-03 
Initial Date: 2/1/91 

Page 2 of 4 
Date Revised: 1/23/97 

An out-of-control blank, surrogate. LCS. internal standard. etc .. whose standard 
corrective action (usually reanalysis) is not performed within an timely manner (within 
holding time). 

An out-of-control calibration whose standard corrective action is not performed. 

EQLs raised due to interferences or other factors not addressed in the SOP. This includes 
extracts which cannot be concentrated to their normal final volume. 

Analysis of a matrix for which the SOP does not provide standard conditions. 

An entire data set miscalculated which is discovered at any level ofreview. 

5.1.2 Examples of occurrences which are not nonconfonnances are listed below. Many of these 
occurrences need to be recorded in a narrative fonn for inclusion in report comments. 

0 

0 

0 

0 

0 

0 

A sample received with missing or incomplete paperwork which is corrected in time to 
allow analysis within holding times. 

Use of a non-standard aliquot of a sample, even if adjustments are made to retain 
standard EQLs. 

An out-of-control blank whose associated samples are reanalyzed within holding time. 

An out-of-control surrogate which is repeated in a reanalysis and therefore confirms a 
matrix interference. 

A mechanical failure which is repaired before samples are analyzed or for which affected 
samples are reanalyzed within holding times. 

Random calculation errors found during data review. 

5.2 The person identifying a nonconformance must immediately document it in a Nonconformance Memo (See 
Section 6.0, Figure 1 ). Describe the problem briefly but completely. Describe the actions taken to deal 
with the immediate occurrence. Describe the actions taken or which need to be taken to prevent a 
reoccurrence of the problem. Sign and date the memo on the "Corrective action initiated/performed by" 
line. 

If you cannot perform the corrective action yourself (e.g. if a client needs to be notified and provide 
direction), pass the memo to the appropriate person for completion. 

5.3 The person performing corrective actions must obtain the agreement of his or her supervisor that the 
actions are sufficient. The supervisor signs and dates the memo on the "Operations concurrence" line. In 
the absence of the supervisor, the Operations Manager or QA Manager may substitute. 

5.4 The person performing corrective actions must also obtain the agreement of the Quality Assurance 
Manager that the actions are sufficient. The QA Manager will sign and date the memo on the ''QA 
approval" line. 

5.5 Corrective action must be designed to correct the problem and to minimize the probability of its recurrence. 
It is the ultimate responsibility of the supervisor of the affected department to ensure that corrective actions 
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(short and long tenn) are taken. A copy of the nonconformance memo should be provided to the Project 
Manager. 

5 .6 The Quality Assurance Manager maintains a log of all nonconfonnances and corrective actions. The QA 
Manager periodically reviews the log to detennine if long-term corrective actions have been taken. 

5. 7 The Nonconfonnance Memo used in the RAS! Laboratory is shown in Section 6.0, Figure 1. Copies of the 
fonn, which are printed on pink paper, are available from the Quality Assurance Manager. 



6.0 FIGURES 
Figure 1 - Nonconformance Memo 

NONCONFOR)IANCE ~IE:\10 

SOP No.: QC-001-03 
Initial Date: 2/ I /91 

Page 4 of 4 
Date Revised: 1/23/97 

Client: _________________ Work Order No.: _____________ Filed by: ____ Date:-----

Sample(s) Affected: ________________________ Test(s) 

Arca: SC OP IP _II _GC _GC/MS _MT _cw _RP Other ----------
Nonconformancc 

A nonconformance is an uncorrected deviation from an SOP or QAPjP. Examples include (I) holding times exceeded; (2) samples which are lost during 
extraction or analysis when no re-prep. is possible; (3) quality control (QC) data is outside of defined limits and standard corrective action was not taken; 
(4) when reported detection limits arc higher than specified in contract, method, and/or project plan; and (5) sample received in a broken condition, 
without proper preservation, or in an improper container. 

Describe all nonconformances briefly but completely in the space below. Describe the action taken to deal with the immediate occurrence. Describe the 
root cause of the nonconformance. Describe the actions taken or which need to be taken to prevent a reoccurrence of the problem. 

CORRECTIVE ACTION 

_Client informed orally by Comments: ______________________ Date:---------

_Client informed in writing by (means) By whom: ___________ Date:---------

_ Sample(s) processed "as is". Comments:--------------------------------------

_ Sample(s) on hold until ________ If released, notify:----------------

Corrective action initiated/performed by:----------Date:------

Operations concurrence: _______________ Date:------

QA Concurrence:----------- Date:--------

CORRECTIVE ACTION VERIFICATION 

Verified Cannot verify. Reason:------------------------------

Verified by: ________________ Date------

ORIGr..IAL MUST BE RETAr..IED IN THE PROJECT FILE 



Ross Anal ical Services, Inc. 

Title: Check 

ST AND ARD OPERA TING PROCEDURE 

SOP No.: QC-004-03 
Initial Date: 2/L91 

Page I of 5 
Date Revised: 1/27/97 

Pre ared b : .8 €. Date: 

1.0 PURPOSE 

To describe the procedure for monitoring and documenting the quality of the water used in the RASI Laboratory. 

2.0 SCOPE/APPLICATION 

The conductivity of the water is checked daily for conductivity and documented. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Reagents/Equipment 

5.1.1 Conductivity bridge, YSI Model 35 

5.1.2 Conductivity cell, 0.1 cell constant, flow-through type or equivalent 

5.1.3 KCl solution, purchased at approximately 1000 µmhos/cm. 

5.2 Check the calibration of the conductivity meter using the KC! solution. If results are not within 10% of the 
calculated result for a given temperature, clean the electrode. If this does not work, calculate a factor to 
adjust the results. 

NOTE: The correction factor used is obtained from the Correction Factor Graph. (Section 6.0, Figure 2). 

5.3 Conductivity Analysis 

5.3.1 The conductivity of the deionized water and LabConco water in the Metals Preparation/Wet 
Chemistry, Organic Preparation and Metals Laboratories are determined daily. 

5.3.2 Tum on water and allow to run for about 30 seconds. 
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5.3.3 Collect - 400ml of water in a clean beaker and allow water sample to reach room before 
measuring. 

NOTE: Conductivity is dependent on temperature at which it is measured. Temperature of 
measurement should be between 20° to 23° C to maintain consistency of records. 

5.3.4 Set the read-out control to lowest setting on conductance meter. Take reading, calculate reading 
in µrnhos (reciprocal ohms) per cm using following formula: 

(Initial reading) X (Cell constant) X (Correction factor)= Conductivity in µmhos 

5.3.5 Record results on the Daily Water Quality Check Form (Section 6.0, Figure I). 

5.3.5 The conductivity of the deionized water should be below 1.0 µmhos/cm. The conductivity of the 
LabConco water should be below 0.2 µ.lllhos/cm. 

5.3.6 If the conductivity reading is at or above the acceptable value, notify the QA Manager 
immediately. 



6.0 FIGURES!T ABLES 

Figure I 
Water Quality Check Sheet 
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Figure 2 
Correction Factor for Conductivity Sheet 

Re.ding Ill Room 
T~ 

I 

Daily Waler Quality Check 

x Cel Corwtant x Ccrrectian factor =Conductivity 

X 0.106 X 0.1 =0.0544 umhos 

Ross Analytical Services, Inc. 

SOP No.: QC-004-03 
Initial Date: 211191 

Page 4 of5 
Date Revised: 1/27197 

Acceptable Criteria: Oei01 iized<1.0 
Labconco<0.2 l.ITlha.lcrn 



Table 1 
Conductivity of0.01 M KCl detennined at each °C listed below. 

Temperature 
oc 

21 
22 
23 
24 
25 
26 
27 
28 

Conductivity 
µmhos/cm 

1305 
1332 
1359 
1386 
1413 
1441 
1468 
1496 

SOP No.: QC-004-03 
Initial Date: 2/1/91 

Page 5 of 5 
Date Revised: 1/27/97 



I Ross Analytical Services. Inc. 
STANDARD OPERA TING PROCEDURE 

Title: 

SOP No.: QC-005-02 
Initial Date: 2/1/91 

Page 1of3 
Date Revised: 10/28/94 

Pre ared b : 

1.0 PURPOSE 

To describe the procedure for the preparation and conuol of quality assurance (QA) documentation. 

2.0 APPLICATION 

This procedure applies to the Ross Analytical Services, Inc., (RASI), Laboratory Quality Assurance Manual and all 
Standard Operating Procedures (SOPs) prepared in and for RASI. 

3.0 REFERENCES 

Ross Analytical Services, Inc., Quality Assurance Manual 

4.0 ASSOCIATED SOPs 

AD-001, Writing Standard Operating Procedures 

5.0 PROCEDURE 

5.1 Preparation 

5.1.1 QA Manual -The QA Manager and the Technical and Quality Director are responsible for the 
format and content of the RASI QA Manual. Before issuance, it must be approved by the 
President of RASI. The QA Manager is then responsible for its distribution. 

5.1.2 SOPs - SOP preparation is performed by the supervisor or his/her designee utilizing SOP AD-
001, Writing Standard Operating Procedures. 

5.2 Conttol 

5.2.l QA Manual 

5.2.1.1 Each conuolled copy shall be assigned a unique conuol copy number. 

5.2.1.2 The QA Manager shall maintain a numbered distribution list. 

5.2.1.3 Uncontrolled copies of the manual will be current at the time of issue and will not be 
updated after distribution. 



S.2.2 Standard Operating Procedures 
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5.2.2. l SOPs are approved by the responsible supervisors or if written by the supervisor will be 
sent directly to the QA Manager. The QA Manager will review each SOP comparing it 
to the method(s) from which it was derived. Any deviations will be noted and discussed 
with both/either the Technical and Quality Director and/or the supervisor. Results of the 
discussion(s) will be incorporated into the given SOP. Once complete, the SOP will be 
sent to the Technical and Quality Director for review. The document will then be sent 
to typing. Following typing, the SOP will be reviewed by the QA Manager and sent to 
the supervisor for final comment. After final comment has been made, the SOP will be 
finalized. 

S.2.2.2 Control copies will be made; numbered according to departmental logbooks; logged into 
a distribution logbook containing the SOP number, date issued. date returned. and book 
into which the controlled copy will be placed; and, distributed to the individual 
departments. 

5.2.2.3 The original copy of the finalized SOP will be maintained in the office of the QA 
Manager. 

S.3 Document Review and Updating 

S.3.1 The QA Manual is reviewed and updated once every two years. Review of the QA Manual is the 
responsibility of the QA Manager and the Technical and Quality Director. 

S.3.2 Standard operating procedures are reviewed and updated once per year. Review of SOPs are the 
responsibility of the appropriate supenisors in conjunction with the Quality Assurance 
Department. 

5.3.3 Changes in procedure often occur more frequently than once a year and it is too time-consuming 
and costly to completely revise a document each time. An SOP Modification Form (Figure 1) 
does exist and should be used for interim additions or changes to controlled documents. 

5.3.4 SOP Modification Fonns are subject to the same review and approval process as the original 
document. and are then considered controlled documents. 



Figure 1 

SOP MODIFICATION FORM 

SOP NO.: QC-OOS-02 
Initial Date: Ul/91 
Page 3 of3 
Date Revised: 10/28/94 

Use this form for minor modifications of SOP's. Reference the section to be changed and fully describe the cbange(s). If 
needed for maximum clarity, rewrite the whole section rather than listing several changes to it If a single procedural 
change means changes in many sections of the SOP, it is best to amend and re-issue the SOP. Otherwise, incorporate the 
changes into the body of the SOP at its annual review. 

The original of this form is filed with the original of the SOP. Copies are issued to everyone who bas a copy of the SOP. 

SOP Name: 

SOP Number: 

Date change implemented: 

Change initiated by: 

Operational approval: 

QA Approval: 

Section to be changed: 

Cbange(s): 
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Title: GC/MS Data Review and Verification 

LO 

To describe the procedure for the review and quality control checking of GC/MS data and verification of the 
analytical reports generated from the data at the RASI laboratory. 

2.0 APPLICATION 

These procedures are used to verify that volatile and semivolatile data, calculations, and analytical reports are free 
from errors. These procedures are used for all projects. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5. l Data Generation 

The instrument operator is responsible for verifying that his/her instrument is properly calll>rated and is 
operating within the specifications outlined in the specified method before any analyses are begun. The 
operator should check the work order associated with the samples to verify the proper method before any 
analyses are begun. If any questions regarding method or quality control remain, he should see the 
laboratory supervisor or team leader before beginning. 

As samples are analyzed, specially designed computer software is used to generate an initial report of 
quantitation of the compounds of interest in the sample. Software also generates lists of surrogate 
recoveries, internal standard areas, and retention times for the compounds which were spiked into the 
samples and checks for sample concentrations exceeding the range of the curve. The operator reviews these 
reports for problems such as false identifications; improperly quantitated peaks; targets which have been 
omitted; surrogate recoveries, or internal standard areas, or retention times outside acceptance windows, or 
target compound amounts which are above the calibration range. 

As samples are analyzed, infonnation pertaining to those samples must be recorded on the instrument run 
log summary sheet. That infonnation is as follows: Ross Sample ID, Client Sample ID, Instrument Run 
Number, Volume/ Amount of Sample Analyzed, Dilution Factor, Time of Analysis, Autosampler Position, 
and any special notes about the sample. This run log page will also contain in the header the following 
infonnation: Instrument ID, Analyst Name or Initials, Tape Storage ID, Column Type, GC Temperature 
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Program, Date of Analysis, and Date of Initial Calibration. Any unused portion of this summary page must 
be Z'ed out and signed by the analyst. (See Section 6.0, Figure l for an example run log sheet). 

5.2 Data Package Assembly 

After the operator has detennined that the anal)tical results are acceptable, he then prints spectra of all 
target compounds which were found by the computer software. These spectra are visually compared to 
spectra of standards with the same compounds which were generated on the same instrument. Spectral 
matches are checked and noted as good when criteria are met, while compounds are removed from the 
quantitation report to be searched. If tentative identification of non-target peaks is requested, library search 
results (spectra of 3 best matches) are printed for peaks with areas which are greater than IO percent of the 
nearest internal standard (up to 20 for BNA, 10 for VOA:, 30 for BNAs and VOAs for CLP). The 
completed data package is then forwarded to the laboratory supervisor or team leader for checking. 

5.3 Data Review 

The laboratory supervisor (or designate) reviews all tune and calibration data, reviews all confirmations, 
checks all dilution calculations, and reviews a minimum of 20 percent of non-target compound tentative 
identifications. The first page of each sample data package is initialed. The data package summary 
(Section 6.0, Figures 2, 3 are example data package summary sheets for BNAs and VOAs) is completed by 
the final reviewer. The reviewer then prepares a draft final report. CLP data are then taken into Envision 
for packaging. At any stage of the review, any corrections, alterations, additions or deletions are initialed 
and dated. 
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6.0 FIGURES 

Figure 1 

Example Run Log Sheet 

OCClZS 
ROSS ANALITICAL SERVICES, INC. 

CLIENT: WOO: ORDER #: METHOD: 

INSTRUMENT ID: __ _ TAPE STORAGE ID#: __ _ TODAY'S DATE:o::-----INIT. CAL. DATE: ____ _ ANALYST: _____ _ COLUMN TYPE:_,,.,,.,....,,.,.,.--
•• GC PROGRAM •• 

INITIAL TEMP. : __ _ INITIAL HOLD: ____ _ 
TEMP. RATE:=-----
INJECTOR TEMP. : FINAL TEMP. : 

RUN 
#: 
PO.,,,.s=IT=I""'O'""N,... 
#: 

RUN 
#: __ _ 
POSITION 
#: 

RUN 
#: __ _ 
POSITION 
I: 

FINAL HOLD: 

RA.SI SAMPLE ID:=-----------------1 QA/QCl_I 
CLIENT SAMPLE ID: 
VOLU!a:/AMOUNT ANAL~Y~Z:ED::::-:-:------:-~D~I=L~UT===I~O~N,......FA~CT~O"""R: 
NOTES: -----

RA.SI SAMPLE ID:·=---------------1 QA/QCl_I CLI!:NT SAMPLE ID: 
VOLU!a:/AMOUNT ANAL~Y~Z:EO::::-:-:-----~~D~I=L~CT===r~o~N""='FA~CT~O=-R: ____ _ 
NOTES: 

RAS! SAMPU: ID: 
CLI:::NT SAMPLE I':O.-:----------------
VOLt.i'ME/ AMOL'NT ANA:.YZEO: ____ _ I QALQCI_~ 

DILUTION FACTOR: 
NOTES: 

RUN RA.SI SAMPLZ ID: I QA/QCl_I 
#

. CLI!NT SAMPLE r·=o_: _______________ _ 

·---.>oSIT:ON VOLUM;/AMOCNT ANALYZED: ____ _ DILtlTION FACTOR: 
~. NOTES: 
~;;;;;;;;;;;;.:......;.~~..;;;;;;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;; 
RUN 

#=---POSI'!'!ON 
#: 

RUN 
#=--POS!T!ON 
#: 

RUN 
#: __ _ 
POS!T!ON 
I: 

RUN 
#: 
PO ... S ""'IT"""I...,O"""'N_. 
#: __ _ 

I QA/QC!_I 

DILtlTION FACTOR: 

RAS! SAMPLE :o: 
CLI:::NT SAM?U: I=o-=----------------
VOLU!a:/AMOUNT ANALYZED: ____ _ 
NOTES: 

I QA/QCl_I 

DILUTION FACTOR: 

RA.SI S.\MPLE ID: 
CLIE:NT SAMPLE I=o-=----------------
VOLU!a:/AMOUNT ANALYZED: ____ _ 
NOTES: -----
AAS! SAMPLE :o:::::-:--------~-------1 QA/QC!_f 
CLIENT SAM?L! IO: 
VOLU!a:/AMOL~ ANAL~-~Y~Z~EO~:-----~~D~I~L~tlT==I~O~N~F=A~CT=""o=R: ____ _ 
NOTES: 

aww 

RAS! SAMPLE ID:=~----------------' QA/QC~ I C!.!:::NT SAM?LE !O: I ·-
VOLti'M!/;\.'iOt.i'N':' ANA:.'lZED: DILtlTION FACTOR: ____ _ 

NOT!S:--;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;::;: ---------mm•••=•••=2=•=====·•------m•--.-.•m--••-----.-

RUN RAS: S.l...M.P!.! :o:=------------------1 QA/Qc:_1 
#: c::::~T s;.."G':! :o: 
·os !':'!ON : vor..:.;M!. ·"-"!OL'NT J..NA!.:-~ ':":'y;"z !D:;· ~:::---------=o=-=:::"="I."::t.,...,=.""ro~N~F""'A,....,C':'""'.,...,,:>""'R: -----

1: . NOT!S: ______ ....,......,.......,..~~~:-----------------
~----·---·--••••a•••=a=•-----•••------•·~----------··----··--------~--

ANALYST s:GNA~t~!=~~----------- APPROVIU.:~-------
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Ex.ample BNA Data Package Summary Sheet 

BNA's 

_All aer:emry samples and MS/MSD's ~t and iD alplwnnwric order. Camict Cuc IDd SDQ 
numbers are on the tint sample (which will carry duaupout ballch). 

Mar.ch Form V's with Form Vi's (Initial c:alibrarioas) mi Form VII's (Continuinc C16bnrions). 
- DFIPP must pra:edc all other runs dW day. All prcsc:nt and iD order by dale for ada 

insawnenL 

InitW and continum1 c:aJibatiGns meec ~dons (aDond 'oat> 25">· ucs IDd qmt 
- lists bave EPA. names and imtrumcat 's. All stmdards blve uniqae aamea. Raw ddl 

dare/times ma1Ch the Forms VI and W. 

March DFil'P tunes with Form V's. Need one ume for each day srandlrds or sampJa ~nm. 
- Ban, quant lisu, and lUC's labeled properly (page B-15, f b(3)). All presatt and ill on1c:r by 

dare for c:a.ch instrumc:nL 

Match Blanks with Fonn !V's and Form V's. Need one Blank w hatc;b ofqqaqiqtt, All 
- pr=mc. have unique names, and are iD order by d:Ue-

Eacb BJaak Form I bas propc:r ma!rix, wdPt or volume (30 1 er 1000 mL for low lewl). Jewl. · · 
- GPC YIN, pH., dare extracted, and mDts. 

_Blanks' RIC's and spcdn labeled properly. 

_ Each Blank has the right number of aiple plot and nc specua.. 

Form n JJftSCDt for c:a.ch matrix and lcvd, with an mnples listed. An] samples with mcR dml 
- one aQd and one bue/neutr.al ••• must have a mnalysis widl a •• ca at least some of tbe 

same surrogates. Record RE's and DL's for namdvc. . 

Form m MS/MSD for each matrix and level presenL Results OCl Form m and MSIMSD Farm 
- I's are the same. 

_Form IV's, with all samples, in order by date of analysis for c:ach instrumerst. 

_Form V's DFI'PP, with all samples, in order by date of analysis for each insttumcat. 

Form vm·s, with all samples, present for each mauix mi level. Any samples widl ... must 
- have a R:amlysis with a ••• on at least some of the same inrana1 Slandards. Record JtE's far 

namliYc. 

Each Sample Form I bas proper matrix, weizht or volume rJ0 I or 100> ml. for low level. ·1 I 
- for medium), Jcvd, ~ (soils oaly), decanred YIN, GPC YIN, pH, dale receMd, dale 

extracted, and units. 

_...;.&ch Sample's lUC and spectn labeled properly. 

Each Sample bas the rl&ht number of aiple plot and TIC specm. TIC'S should aoc mcJude bias 
- from VOA. fraction. 

Each MSJMSD Form I has proper matrix, weight or volume, level, moisture, decanted YIN, dale 
- RC:ived, da&c cxtr.aeted, and units. 

Section in proper order (Forms U. m, IV, V, VlII, Samples (Form 1 + raw data), Forms VI + 
- raw initial cal da.ra, Forms VD + nw concinuinc cal dala, GPC calilnDon traces (soils 

only/copy from pesticides), DFTPP, Blanks, and MS/MSD's. 
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Example VOA Data Package Summary Sheet 

a..P DATA PACICACiE REVIEW AND ASSEMBLY CFF01 IS"l' 

VOA'S 7/fJJ 

All N'Ce'SI!')' Samples and MS/MSD's present and i1I alphanumeric ardcr. Correct CaJe and 
- SDG numbers are on me ftrsi sample (wbicb will t::lrfY duoqbaat baicb). 

_pH report for water samples. 

Maleh Form v•s BFB wish Form Vi's (Wtial c:alihnlicas) and Ferm Vll"s (CoatiJmina 
- c:ali1mlions). BFB must pru:cde all ocher MIS dial day. All pcamt ad iD Cider bJ cl:m 1br 

each instrument. 

Initial and coodnu:iq c:alibratioas meet specificarims (allowed 2 >2SS). RIC's and quam lists 
- have EPA names and instrumeat ID's. All mndards have anique names. Raw data~ 

march the Forms VI ad VIL 

Maleh BFB tuocs with Farm V"s. Need one mne fbr cac;b da.Y au•uts gr pmpta me rpg. 
- Bar, quant, and RIC labeled properly (pqe B-11, I b(3)). All pre:tcnund in order by elm b 

each insttumaiL 

Maleh Blanks wi1h Form IV"s ad Form V's. Need one blank fpr c;ac;b day pmpJes nm rpg. 
- All present, have anique names, and are i1I order by dare. • 

Each Blank Form I bas proper mairix, weight or volume (5 I or mL f'or low Jevd), Jevd, and 
- uniu. (Look for hiu). . 

_Blanks' RIC's and spectn. labeJcd properly. SbouJd be <Sit PQL. 

_ Each Blank bas the right number of triple plot and TIC spectra. 

Fonn n present for each matrix and level, with all samples listed. Alf'/ samples widl ·- mast 
- have a reanalysis with a••• oa at least some of the same surropres. Record RE's and DL's 

for Narntive. 

Form m MSJMSD for each matrix and level pre:senL Results on Form m and MS/MSD Form 
- I's are the same. 

_ Form IV' s, with all samples, in order by dale of analysis f'or each instrument. 

_ Form V's., with all samples, in order by dale of analysis f'or each instrumc:nL 

Form VIII's, with all samples, present tor GYeQ' da,y on which mams pc:rformed. AAy samples 
- with • •• must have a reanalysis wi1h a • •• Oft at least some of me same intemal SlaDdards. 

Record RE' s for narn!ive. 

Each Sample Form I bas proper matrix. weight or volume (almost ahftys 5 I or mL), Jew!, 
- moismre (soils only), date received, and units. 

_Each Sample's RIC and spec:tr2 labeled properly (especi2.lly EPA name and instnnnent ID). 

_ Each Sample has the right number of lriple plot and TIC spccm. 

F.ach MSJMSD Fonn I lw proper matrix, weight or volume, level. moisture, date received, and 
- units. 

VOA section in proper order (Forms n, m. IV, V, VIII, samples (Form I+ raw dara, Forms VI 
+raw inid.al cal data, Forms vn +raw conrinuin& cal data. BFB, Blanks, and MS/MSD's. 
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STANDARD OPERATING PROCEDURE 

Title: 

: o£S A roved bv: Date: 

1.0 PURPOSE 

To describe the procedure for reviewing data generated in the organic prep laboratory. 

2.0 APPLICATION 

This procedure will be followed for all samples processed through the organic prep laboratory. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Extraction Swnmaries 

5.1. l Extraction summaries are reviewed for the following parameters: 

SOP No.: QC-007-01 
Initial Date: 211/91 

Pagel of 2 
Date Revised: 6/8/95 

Transcription errors from the laboratory notebooks or workorders to the extraction SUillIIULJ', 

Correct surrogate entry (name, identification, volume, concentration), 

Correct matrix spike entry (name, identification, volume, concentration), 

Transfer of notes from notebook to extraction summary, 

Correct mathematical calculations, 

Completeness (presence of all necessary information). 

5.1.2 Extraction summaries are reviewed on a 100% basis by a senior technician. The reviewer will 
initial the Extraction Summary and date it when determined that it is filled out correctly. 

5.2 All paperwork associated with a group of samples (nonconformances, GC screening chromatograms) are 
sent along to the instrument lab with the extraction summary. 
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5.3 Labels on extracts are checked for transcription errors by an independent analyst prior to release of extracts 
from the laboratory. 

5.4 Extract volumes are checked by an independent analyst prior to release of extracts from the laboratory. 
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Title: Determining Method Detection Limits (MDLs). Estimated Quantitation Limits (EQLs), and Instrument Detection 
Limits (IDLs) 

Pre ared b : Date: 

1.0 PURPOSE 

The purpose of this procedure is to ensure that a systematic method for perfonning detection limit studies is being 
used throughout the laboratory. 

2.0 APPLICATION 

This procedure is to be used when perfonning detection limit studies on water. soil. or sand matrices for both 
inorganic and organic analyses in the laboratory. 

3.0 REFERENCES 

3.1 Methods for the Chemical Analysis of Water and Wastes, EPA-600/4-79-020 

3.2 Test Methods for Evaluating Solid Waste, SW-846 

3.3 Methods for Organic Analysis of Municipal and Industrial Wastewater, EPA-600/4-82-57 

3.4 U.S. EPA CLP Statement of Work for Inorganics Analysis. ILM02.0 

3.5 U.S. EPA CLP Statement of Work for Organics Analysis, OLM03.0 

3.6 Definition and Procedure for the Determination of the Method Detection Limit, 40 CFR Part 136, 
Appendix B 

4.0 ASSOCIATED SOP's 

None 

5.0 PROCEDURE 

Definitions 

MDL The minimum concentration of a substance that can be measured and reported \\'ith 99% confidence that the 
analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix 
type containing the analyte. 

EQL The lowest concentration that can be reliably achieved within specified limits of precision and accuracy 
during routine laboratory operating conditions. The EQL is generally 5 to 10 times the MDL. However, it 
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may be nominally chosen within these guidelines to simplify data reporting. For many analytes the EQL 
anal)1e concentration is selected as the lowest non-zero standard in the calibration curve. Sample EQLs are 
highly matrix-dependent. 

With few exceptions. reports to clients will use EQLs rather than MDLs or IDLs. Likewise, results below 
the EQL, even if above the MDL or IDL. are nonnally expressed as <EQL. 

IDL Instrument detection limits can be defined as a three nonconsecutive day :MDL study. Its purpose is the 
same as the MDL study; however the criteria and necessity for performing an IDL study comes from the 
inorganic Contract Lab Program statement of work. 

Instrument detection limit studies shall be determined for each instrument used for inorganic CLP work at 
least once each calendar quarter. 

The quarterly detennined IDL for an instrument shall always be used as the IDL for that instrument during 
that quarter. If the instrument is adjusted in any way that may affect the IDL, the IDL for that instrument 
shall be re-determined and the results used as the established IDL for that instrument for the remainder of 
the quarter. 

5.1 :MDL Procedure 

5.1.l Make an estimate of the MDL for the given matrix and particular analysis using one of the 
following criteria: 

or, 

(a) Previous experience. 

(b) The concentration value that corresponds to an instrument signal/noise in the range of 2.5 
to 5. 

(c) The region of the standard curve where there is a significant change in sensitivity. e.g., a 
break in the slope of the standard curve. 

(d) Instrumental limitation. 

5.1.2 If the MDL is to be detennined in reagent (blank) water, prepare a laboratory standard (anal)1e in 
reagent water) at a concentration which is at least equal to or in the same concentration range as 
the estimated detection limit. (It is recommended to spike at a level of between l and 5 times the 
estimated detection limit or at the EQL.) 

5.1.3 If the MDL is to be determined in another matrix which does not already contain the analyte to be 
spiked. spike at a level that is between one to five times the estimated detection limit of that 
particular anal)1e in reagent water. If the matrix does contain the anal)1e to be spiked at a level 
which exceeds 10 times the MDL of that particular anal)1e in reagent water, obtain another blank 
sample with a lower level of analyte. 

If an MDL study has previously been conducted on this matrix. spike according to the previous 
study. 

5.1.4 Prepare a minimum of seven aliquots of the sample and process each through the entire analytical 
method. 

500 Series Methods require that these replicates be analyzed over a period of several days. 
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S. l.5 Calculate the standard deviation of the replicate measurements. Compute the MDL as follows: 

MDL = (/) • (standard deviation) 

t = (Student t value appropriate for a 99% confidence level and a standard deviation estimate with 
n-1 degrees for freedom.) 

Student t-Distribution 

Number of Samples 

6 
7 
8 
9 

t-Statistic 

3.36 
3.14 
3.00 
2.90 

5.1.6 If the calculated MDL is greater than the concentration used to determine it, repeat the MDL study 
using a higher concentration of anaJ)te. If the calculated MDL is less than 10% of the 
concentration used to determine it, repeat the MDL study using a lower concentration of anaJyte. 

500 Series Methods contain specific ~IDL acceptance criteria such as average percent recoveries, 
relative percent differences, and concentration levels which the MDL study must meet prior to 
being deemed ok by the SOW A. 

5.2 IDL Procedure 

5.2.1 Prepare a standard solution in acidified reagent water containing the anaJytes of interest at a 
concentration of 3x - Sx the instrument manufacturer's suggested IDL's or IDL's determined 
previously. 

S.2.2 Analyze the standard solution 7 times on three nonconsecutive days according to the method. 
(Non consecutive means at least one day separates each pair of days on which analyses are done.) 

5.2.3 Calculate the (n-1) standard deviation of() each of the 7 replicates, then average the 3 days 

5.2.4 Multiply by 3 the average of the standard deviations obtained. These will be your new IDL values. 
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Title: 

1.0 PURPOSE 

STANDARD OPERA TING PROCEDURE 
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QA Approval: 

To describe the procedures used to calibrate the fixed and adjustable volume micro-pipettes used at RASI. 

2.0 APPLICATION 

This SOP applies to all Eppendorf pipettes that dispense fixed or variable volumes of reagents or standards. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Procedure for calibrating pipettes for all volumes. 

5.1. l Tare a dried 50 mL beaker on an anal)tical balance. 

5.1.2 Depending on the volume which is being tested, fill the pipettes with deionized water. For small 
volume readings, dispense at least 5 times into the weighed beaker the volume being measured. 
The larger volume readings may require fewer dispensations. 

5. l .3 Weigh the beaker with the water and record the weight. 

5 .1.4 Repeat steps 5. I.I through 5. 1.3 for 3 replicates. 

5.2 Calculation 

Theoretical amount= Pipette setting (ml)*(# of times this volume was dispensed) 

Actual amount= Total weight= [(Beaker+ water wt. (g)) X l mL/l .0 g] 

% Recovery = Actua1Theoretical X I 00% 



6.0 Quality Control 
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6.1 All pipettes should be calibrated quarterly unless some of the internal parts have been changed. in 
which case, the pipettes should be calibrated at that time. 

6.2 The acceptable range for pipette volume is±. 5% of stated volume. If this is not obtained, repair 
the pipette. Do not use until corrected. 

6.3 For adjustable volume pipettes, calibration should be done at evenly spaced intervals over the 
entire dispensing range of the pipettes. 

6.4 All pipettes must be marked with a unique identifier and a record must be kept for each pipette 
and the volume for which it corresponds. This record is maintained by the individual group 
supervisor. 
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Pre ared b : Date: 

1.0 PURPOSE 
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The primary reason for this procedure is to describe the timing and content of the internal quality assurance audit 
function. 

2.0 APPLICATION 

This procedure applies to the quality assurance audits conducted within each of the individual group labs. 

3.0 REFERENCES 

None 

4.0 ASSOC IA TED SOPs 

None 

5.0 PROCEDURE 

5.1 Each year an audit schedule will be set up. The individual laboratories include Classical Wet, Inorganic 
Prep<'l'ation, Organic Preparation, Inorganic InstrumentatiowMetals, Semivolatiles, Volatiles - Gas 
Chromatography, Semivolatiles, Volatiles - Gas Chromatography/Mass Spectroscopy, Gas 
Chromatography/Mass Spectroscopy - Air Department, and Sample Control. Each group will be audited at 
least oilce a year. 

5.2 During the month in which an audit is to be conducted, the QA Manager will contact the area leader of the 
laboratory and set up a mutually convenient time in which it can be performed. 

5.3 The content of the audit is subject to change during a given year in order to remain current with the types of 
activities which are being conducted within each group. The current audit sheets are attached at the end of 
this operating procedure. These are subject to change throughout the course of a year. 
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Material Control 
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Are all materials logged through reagent control before use? (Check solvent storage cabinets under the hoods for proper 
labeling.) 
OYes DNo 

Are containers with reagents/solvents in them labeled properly? (Check for reagent name, concentration, date of preparation, 
expiration date, ID number, and initials of preparer.) 
DYes DNo 

Are all spike solutions prepared by either the GC or GC/MS labs verified and documented in a file in the OP lab? 
DYes ONo 

Check the verified spike solution file to see that all verified spikes have recoveries within (85-115)% range. Are all ok? 
OYes ONo 

Are solvent lots checked for contamination prior to use? (Check the hard copy of the solvent analysis, then check the lot 
number of the solvents in use to see that they have been analyzed.) 
OYes DNo 

What procedure is being used to test for contamination and adsorption of Floris ii media? 

Is Florisil being tested using a 2,3,4,5-trichlorophenol solution and a pesticide/PCB standard mix in hexane? 

OYes ONo 

Are all pesticide/PCB samples, blanks, matrix spikes put through Florisil before being sent to GC? 
OYes DNo 

What determines when samples are put through GPC cleanup? 

Are standards/solvents stored properly? (Check refrigerator, hoods, and flammable cabinets.) 
OYes DNo 



Logbooks 

Are maintenance logs available, current and complete for the sonicators, GPCs, and IR? 
DYes DNo 
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Sonicators - Is the removing of residue from probes and the polishing of tips after every 5 hours of use or as needed 
with an emery cloth practiced and noted? 

DYes DNo 

GPC - Is the reseating of accessible cable connectors performed semiannually? Is this practiced and noted? 
DYes DNo 

Is the GPC sample run log current and complete? (Check logbook.) 
OYes ONo 

Are periodic calibrations current and complete for the sonicators? (Check logbook.) 
DYes ONo 

Are spare parts available for the instruments above? 
DYes ONo 

Is the refrigerator log current and complete? 
DYes ONo 

Are the daily balance logs current and complete? 
DYes ONo 

Is the oven log current and complete? 
DYes ONo 



Laboratory Analysis 

Are any major SOPs needed? OYes ONo 

If yes, list below. 

Have SOPs been modified in the laboratory SOP books? 
OYes ONo 
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If so, have the modifications been documented on the SOP Modification Form and submitted to the Manager of QA? 
OYes DNo 

Have SOPs been reviewed/revised within the past year? (Check annually.) 
OYes ONo 

Are the GPCs calibrations verified with two check mixtures (one pesticide mixture and one Aroclor mixture) once every 7 
days as required by SOP# OP-004? 
OYes ONo 

Are QC samples analyzed at the proper frequency (I MS/MSD pair every 20 samples or I pair every time 5 samples are 
extracted in a batch; I LCS per batch; I blank per batch)? (Check the sample preparation logbooks particularly the MS/MSD 
and LCS logbooks.) 
OYes ONo 

Are MDLs determined on a yearly basis for the analyses performed? 
OYes ONo 

Are there any MDLs which are needed and have not been scheduled? 
OYes ONo 

If yes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 
DYes ONo 

lfno, who has not performed an analyst proficiency study for what analysis? 

Analysis 

Data Recording and Validation 

Are extraction summary sheets and notebooks complete with test, method, analyst, date, client, solvent and Florisil (if 
applicable) lot numbers? (Check extraction summary logbook.) 
DYes ONo 

Are extraction summary sheets and notebooks legible and complete? 
DYes ONo 

Are data recorded in black ink? 
OYes ONo 

Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
(Check data sheets and logbooks.) 
OYes ONo 

Arc data and procedural technique recorded consistently? 
DYes ONo 

Are extraction summaries reviewed on a 100 % basis, checked off, then initials placed after the entry? 
DYes ONo 

Other 

Does the glassware and preparation apparatus appear to be in good shape? 
OYes ONo 

When was the last date that glassware was fire polished? 



INORGANIC INSTRUMENT/METALS AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES 

Material Control 

Are standard and reagent preparation documented properly? (Check logbooks.) 

OYes DNo 
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Are standard/reagent labels complete with standard/reagent number, concentration, dates of preparation and expiration, and 
name of analysts? 
OYes ONo 

Are standards/reagents stored properly? 

OYes DNo 

Are expired standards/reagents disposed of promptly? 

DYes ONo 

Logbooks 

Before an analyst begins to run an insnument, is the routine preventive maintenance check sheet filled out? 

OYes DNo 

Are spare parts inventories available for the instruments in the lab? 

OYes DNo 

Does the supervisor review the maintenance log on a monthly basis? 

DYes ONo 

Are there IDL schedules present and posted for both ICP and GFAA insnuments? 

Laboratory Analysis 

Are any major SOPs needed? If yes, list below. 

Are nonconformances/deficiencies filed when necessary? 

OYes ONo 



Are MDLs detennined on a yearly basis for the analyses perfonned? 

OYes ONo 

Are there any MDLs which are needed and have not been scheduled? 
OYes ONo 

If yes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 

OYes DNo 

If no. who has not performed an analyst proficiency study for what analysis? 

Analysis 

Data Recording and Validation 

Are data sheets complete with test, method, analyst, date, client? (Check current data sheets.) 

OYes DNo 

Are data recorded in black ink? 

OYes ONo 

Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
OYes DNo 

Are data recorded consistently? 
DYes DNo 



Are out-of-control QC samples documented along with the corrective action? 
OYes ONo 

Are data validated l 00% for correctness and accuracy prior to leaving the department. 

OYes ONo 
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GC AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES 

Material Control 

Are COAs sent to the Quality Assurance Manager? 
OYes DNo 

Is standard preparation documented properly? 
DYes ONo 

Are all standards used in the GC department verified and approved before use? 
OYes ONo 

Does GC have sufficient notice to produce and verify standards produced for OP prior to use? 
DYes ONo 
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Is documentation present in the GC lab showing that standards are verified for accuracy prior to being used? 
OYes ONo 

Do all standards fall within (85 - 115)%? 

When new volatile standards are prepared, are responses checked against previous curve to see if they fall within +I- 50% of 
curve responses? 

Are 2nd party standards being run whenever new internal standard stock solutions are prepared? 
OYes ONo 

Are standards identified uniquely and traceable to their preparation? Trace 3 standards back to storage locations. 
DYes ONo 

ID Location Found 

Are standard/reagent labeled so that they are traceable to the preparation logbooks? 
DYes ONo 

Are standards/reagents stored properly? 
OYes ONo 

Are expired standards disposed of promptly? 
OYes ONo 



Logbooks 

Are maintenance logs current and complete for each individual GC instrument? 
OYes ONo 

In strum em ~ 

Are refrigerator logs current and complete? 
OYes ONo 

Is the desorption efficiency logbook current and complete? 
OYes ONo 

Are standard preparation logs current and complete? 
OYes ONo 

Are GC run logs current and complete? 
OYes ONo 

Instrument ~ 
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Does the supervisor or another analyst review and sign logbooks on a monthly basis? 
OYes ONo 

Laboratory Analysis 

Are any major SOPs needed? If yes, list below. 
OYes ONo 

Are QC samples analyzed at the proper frequency? 
OYes ONo 

Are method blanks run for every analysis? 
OYes ONo 

Is a LCS being analyzed for both volatiles and semivolatiles? 
OYes ONo 

One MS/MSD pair for every 20 samples? Check volatile QC log. 
OYes ONo 

Are MDLs determined on a yearly basis for the analyses performed? 
OYes ONo 

Are there any MDLs which are needed and have not been scheduled? 
OYes DNo 

If yes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 
OYes ONo 



If no, who has not perfonned an analyst proficiency study for what analysis? 

Analysis 

Are nonconfonnances/deficiencies filed when necessary? 
DYes DNo 

Data Recording and Validation 

Are data packages complete with supporting infonnation and problems documented? 
DYes DNo 

Is data recorded in black ink? 
DYes DNo 
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Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
DYes DNo 

Does supervisor review and sign data sheets prior to transmittal? 
DYes DNo 

ls data recorded consistently? 
DYes DNo 

Do~s the analyst report data in a final fonn? 
DYes DNo 

Are out-of-control QC samples documented along with the corrective action? 
DYes ONo 

Other 

Are spare parts inventories available? 
DYes DNo 



GC/MS AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES 

Material Control 

Are COAs sent to the QAM? 
OYes ONo 

Are standards identified uniquely and traceable to their preparation? 
OYes ONo 

Is standard preparation documented properly? 
OYes ONo 

Are all standards verified and approved before use? 
OYes ONo 
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Are standards labeled appropriately complete with standard, concentration, dates of preparation and expiration, and name of 
preparer or is there sufficient information present on each standard which allows others to find this information by using a 
given number to refer back to a notebook? 
OYes ONo 

Are standards stored properly? 
DYes ONo 

Are expired standards disposed of promptly? 
DYes ONo 

Logbooks 

Are maintenance logs current and complete for the instruments in the lab, as described in SOP MV-003? (Check to see that 
the preventive maintenance check sheets are in use.) 
OYes ONo 

Instrument ~ 



Are spare parts inventories available? 
OYes ONo 

Are refrigerator logs current and complete? 
OYes ONo 

Are standard preparation logs current and complete? 
DYes ONo 

Is standard traceability/comparison documentation current and complete? 
OYes DNo 

Are run logs current and complete? 
OYes ONo Which logs are not up to date? 

Instrument ~ 

Does the supervisor review and sign logbooks on a monthly basis? 
OYes DNo 

Laboratory Analysis 

Are any major SOPs needed? If yes, list below. 
DYes ONo 
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Are QC samples analyzed at the proper frequency? 

One MS1MSD pair for every 20 samples? 
DYes DNo 

Are method blanks run for every analysis? 
DYes ONo 

Are LCSs analyzed at the proper frequency? 
DYes DNo 

Are MDLs determined on a yearly basis for the analyses performed? 
DYes DNo 

Are there any MDLs which are needed and have not been scheduled? 

DYes ONo 

If yes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 
DYes DNo 

If no, who has not performed an analyst proficiency study for what analysis? 

Analysis 

Are nonconfonnances/deficiencies filed when necessary? 
DYes DNo 



Data Recording and Validation 

Are data packages complete with supporting information and problems documented? 
OYes ONo 

Are data recorded in black ink? 
OYes ONo 
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Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
DY es ONo If not, state the location and page number of an example 

Is data recorded consistently? 
OYes ONo 

Does the analyst report data in a final form? 
OYes ONo 

Are out-of-control QC samples documented along with the corrective action? 
OYes ONo 



SAMPLE CONTROL AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES 

Sample Receipt and Inspection 

Are sample containers checked for damage? 
DY es ONo If damaged, is customer notified? 

Are samples checked for proper identification against the chain-of-custody? 
OYes ONo 

Are samples checked for proper preservation? 
OYes ONo 

Is at least one sample checked for temperature upon receipt of a cooler? 
DYes DNo 

Are sample volumes checked for adequacy? 
DYes ONo 

If any of the above occur, are the details documented on a Nonconformance Form? 
OYes ONo 

Refrigerators 

Are logs for the six refrigerators current and complete? 
OYes ONo 

Are Nonconformance Forms filed when an abnormality exist in a given refrigerator? 
DYes DNo 

Internal Logs and Chain-of-Custody 

Are internal chain-of-custody forms complete? 
OYes ONo Ifnot, what is missing from each Jog? 

Are internal logs legible? 
OYes DNo 
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Have staff and their supervisors been notified by letter if samples which they had in their possession have not been Jogged 
back into Sample Control? 
DYes ONo 



Sample Storage and Discards 

Is adequate space available for sample storage? 
OYes ONo 
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Choose three random samples and locate them according to where their work order says they will be. Can all three of them be 
located? 
DYes DNo 

ID Location 

Are discards up-to-date? 
OYes DNo 

Found 

Is documentation available regarding when discard samples were transferred to the SHE department? 
OYes DNo 

Other 
Is the PC File up-to-date and complete? 
DYes DNo 

Are bottle certifications for cleanliness kept in Sample Control? 
OYes DNo 

Are there items needed in this department which are not covered above? 
DYes DNo List. 



WET CHEMISTRY AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES, INC. 

Material Control 
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Are all purchased materials logged through reagent control before use? (Check the chemical storage cabinet for proper 
labeling.) 
OYes ONo 

Are reagent number, date received, date opened, and expiration dates placed onto the labels for the purchased chemicals? 
OYes DNo 

Are prepared standard and reagent labels complete with standard/reagent number, concentration, dates of preparation and 
expiration, and name of analyst? 
DYes ONo 

Are all standards and reagents stored properly? (Check the chemicals in the chemical cabinet for correct storage location 
according to the different hazard ratings.) 
OYes ONo 

Are all expired standards and reagents disposed of promptly? (Check dates on standard and reagent labels.) 
OYes ONo 

Are acidic distillation wastes neutralized prior to disposal? 
DYes ONo 

Logbooks 

Are maintenance logs current and complete for the following instruments? 
OYes ONo 

UV Nis spectrophotometer 

A. Is the response of the UVNis using commercial solutions checked quarterly? (Review log.) 
DYes ONo 

B. Is the instrument wavelength checked with the internal wavelength scan quarterly? (Review log.) 
DYes ONo 

Lachat spectrophotometer 
OYes DNo 

IC instrument 
OYes ONo 

Does the lab have a spare parts inventories list for the various instruments? Are they complete and up to date? 
DYes ONo 

Are reagent/standard preparations documented properly? (Review log.) 
DYes ONo 



Does the supervisor review and initial the logbooks? 
DYes DNo 

Check QAJQC Files and Current Working Data Sheets: 

Are balance logs current and complete? 
DYes DNo 

Are oven/refrigerator logs current and complete? 
DYes ONo 

Are the quarterly calibrations for the autopipets current and complete? 
DYes DNo 

SOP No.: QC-012-01 
Initial Date: 7115192 
Page 20 of24 
Date Revised: 1/12/96 

Are the balances checked to 95% of their capacity quarterly? Have they been certified yearly by an outside 
contractor? 
DYes DNo 

Are thermometers checked annually? 
DYes DNo 

Laboratory Analysis 

Are QC samples analyzed at the proper frequency? (Review current data sheets.) 
DYes DNo 

Are holding times posted in the lab? 
OYes DNo 

Is oven temperature recorded at the beginning and end of each cycle? 
DYes DNo 

Is a scheduling calendar maintained for BOD analysis? 
DYes ONo 

Is the BOD incubator temperature recorded twice daily when in use? 
DYes ONo 

Are MDLs determined on a yearly basis for the analyses performed? 
DYes ONo 



Are there any MDLs which are needed and have not been scheduled? 
DYes DNo 

lfyes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 
DYes DNo 

If no, who has not perfonned an analyst proficiency study for what analysis? 

Analysis 

Data Recording and Validation 

Are data sheets complete with test, method, analyst, date, and client? (Check files.) 
DYes DNo 

Are data sheets checked? (Check files.) 
DYes DNo 

Does the supervisor review and sign data sheets? (Check files.) 
DYes DNo 

Are data recorded in black ink? (Check files.) 
DYes DNo 

Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
(Check files.) 
DYes DNo 



Are data recorded in the same format consistently? (Check files.) 
OYes ONo 

Does the analyst report data in a final form with all calculations performed? 
OYes ONo 
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Are out-of-control QC samples documented along with the corrective action or are all reworks included in the data packages? 
OYes ONo 

Are data and calculations checked on a l 00% basis before being accepted? 
OYes DNo 

Other 

Are any major SOPs needed? 
OYes ONo If yes, list beiow. 

Are SOPs available for use in the lab? 
OYes ONo 

Has the WC lab updated or modified any SOPs internally to the WC lab without using a modification form? 
OYes ONo 

Which SOPs have been modified? 

Is documentation for the training of analysts in current and new methods complete? 
OYes ONo 
Are the laboratory area and balance room weighing area clean? 
OYes ONo 

Commen~------------------------------------------------------~ 



INORGANIC PREPARATION AUDIT CHECKLIST 

ROSS ANALYTICAL SERVICES, INC. 

Material Control 

Are all materials logged through reagent control before use, excluding high volume acids? 
OYes DNo 
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Are containers containing reagents/standards/solutions labeled properly? (Check for reagent name, concentration, date of 
preparation, expiration date, ID number, and initials of preparer.) 
OYes ONo 

Are reagents/solutions traceable from label to preparation procedure to chemical stock used for preparation? 
OYes ONo 

Are all reagents/standards/solutions stored properly? 
DYes ONo 

Are expired reagents/standards/solutions discarded? 
OYes DNo 

Logbooks 

Are reagents/solutions preparation documented properly? 
OYes ONo 

Laboratory Analysis 

Are QC samples (blanks, LCSs, MS/MSDs) analyzed at the proper frequency? 
OYes ONo 

Are MDLs determined on a yearly basis for the analyses performed? 
OYes DNo 

Are there any MDLs which are needed and have not been scheduled? 
OYes DNo 

If yes, what are they? 
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Has an analyst proficiency study been conducted for all of the staff currently analyzing samples in the lab? 
DYes ONo 

If no, who has not performed an analyst proficiency study for what analysis? 

Analysis 

Data Recording and Validation 

Are data sheets complete with test, method, analyst, date, and client? (Check files.) 

DYes DNo 

Are data recorded in black ink? (Check files.) 
OYes ONo 

Does supervisor review and sign data sheets? (Check files.) 
OYes ONo 

Are data sheets checked? (Check files.) 
OYes ONo 

Are errors corrected by drawing a line through the error, writing in the correct entry, and initialing and dating the correction? 
(Check files.) 
OYes DNo 
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Initial Date: 9n/94 

Page 1 of3 
Date Revised: 

Title: R uirements for Proof of Analvst Proficiencv 

Pre ared bv: Date: 

1.0 PURPOSE 

The purpose of thls SOP is to define the minimum criteria for an analyst to prove proficiency in a given analytical 
procedure. 

2.0 APPLICATION 

These criteria apply to all analyses performed at Ross Analytical. An analyst must prove proficiency in a method. 
as described below, before performing the method on client samples without the direct supervision of the 
department's Group Leader. 

3.0 REFERENCES 

"'Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater", EPA 600/4-82-057 
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", EPA SW-846 

4.0 ASSOCIATED SOP'S 

Each operating department has individual training SOP's which must include thls SOP by reference. 

5.0 PROCEDURE 

Chromatography analyses have different criteria for proof of analyst proficiency than metals and wet test analyses, 
because most chromatography reference methods include specific proficiency criteria. A section is devoted to each 
of those two major categories. The Group Leader must notify the Manger of Quality Assurance when he/she 
determines that an analyst has sufficient training to be tested for proficiency. 

5.1 Chromatography (GC and GC/MS) 

Prepare stock solutions of each method's targets at the concent.-ations specified below. Commercial 
solutions which approximate these concentrations or are multiples of them are acceptable. Prepare 
samples for analysis from the stocks as described. In each case. use the normal RASI target List for the 
method (i.e .• the .. HSL", not Appendix IX). 

The analyst must set up (if appropriate). tune. and calibrate the instrument before running the samples, as 
those steps are part of the analysis. Spike and analyze the four working solutions described for each 
method. Calculate the mean recovery {Xbar) and the standard deviation of the recoveries (s) in µg/L for 
each target. 
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For 8000 series methods (SW-846), compare Xbar ands for each anal)1e with the corresponding 
acceptance criteria for accuracy and precision, respectively. given in the QC Acceptance Criteria Table at 
the end of each method. If Xbar and s for all targets are within the limits, the analyst is considered 
proficient. If the method includes an extraction, the person who did the extraction is considered proficient 
as well. 

For 600 series methods (EPA 600/4-82-057) compare Xbar ands obtained for each analyte (Xbar-obt and 
s-obt) with the corresponding expected Xbar ands (Xbar-exp ands-exp) given in the Accuracy and 
Precision Table at the end of each method. If I Xbar-obt - Xbar-exp I < s-exp or if s-obt < 2s-exp 
the analyst is considered proficient. If the method includes an extraction, the person who did the 
extraction is considered proficient as well. 

For T0-14, calcuJate the mean recovery (Xbar) and the standard deviation of the recoveries (s) of each 
analyte. If 80% <= Xbar <= 120% and s <= 20o/o, the analyst is considered proficient. 

If any analytes fail either criterion, locate and correct the source of the problem. Repeat the test for the 
analytes which failed.. 

5.1.1 Volatile Organics (601, 602, 624, 8010, 8020, 8021, 8240, & 8260) 

Prepare a stock QC Check Sample (QCCS) containing each target at 10 mg/L. Dilute 200 µL of 
the stock to 100 mL. Ifa stock has a different concentration, dilute so the working QCCS 
concentration is 20 µg/L. Analyze four 5 mL aliquots of the working QCCS. 

5.1.2 Pesticides/PCB's (608 & 8080) 

Prepare stock QCCS's containing 10 mg/Leach ofDDD, DDT, endosulfan II, endosulfan sulfate, 
and endrin and 2 mg/L of each other single-component target Prepare QCCS 's for technical 
chlordane, toxaphene, and PCB's at 50 mg/L. Add 1 mL to each offour 1 L aliquots of reagent 
water to make the working QCCS. If a stock has different concentrations, dilute so the working 
QCCS concentrations are 10 µg/L, 2 µg/L, and 50 µg/L for the subsets described above. Extract 
and analyze. 

5.1.3 PAH's by GC (610 & 8100 for BUSTR) 

Prepare a stock QCCS containing each P AH at 100 mg/L. Add 1 mL to each of four 1 L aliquots 
of reagent water. If a stock has a different concentration, dilute so the working QCCS 
concentrntion is 100 µg/L. E.xtract and analyze. 

5.1.4 Semivolatile Organics (625 & 8270) 

Prepare a stock QCCS containing each target at 100 mg/L. Add I mL to each of four 1 L 
aliquots of reagent water to make the working QCCS. If a stock has a different concentration, 
dilute so the working QCCS concentration is 100 µg/L. Extract and analyze. 

5 .1. 5 Organophosphate Pesticides and Phenoxy Acid Herbicides (8140 & 8150) 

Prepare a stock QCCS containing each target at 10 mg/L. Add 1 mL to each of four I L aliquots 
of reagent water to make the working QCCS. If a stock has a different concentration, dilute so 
the working QCCS concentration is 10 µg/L. Extract and analyze. 



5.1.6 Other Extractable Organics (e.g. 8040 & 8120) 
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Prepare stock QCCS's as described in Section 8.5 of EPA Method 3500. Add 1 mL to each of 
four 1 L aliquots of reagent water. Extract and analyze. 

5.1.7 T0-14 

Analyze four aliquots of a standard whose analyte concentrations are approximately 10 times 
their EQL' s. 

5.1.8 Other Air \TO") Methods 

For those "TO" methods requiring an extraction, prepare stock QCCS solutions as descnbed for 
the most nearly similar SW-846 method. Spike four sets of collection media, extract and 
analyze. Use the acceptance criteria from the SW-846 method. 

5.2 Metals and Wet Chemistry 

Prepare or purchase a standard solution whose concentration is approximately IO times the analyte's EQL. 
Analyze four aliquots of the standard. If the method requires or normally includes digestion, distillation, 
or other preparation, include those steps. If the analysis uses an instrument, the analyst must set it up (if 
appropriate) and calibrate it before running the samples, as those steps are part of the analysis. 

Calculate the mean recovery (Xbar) and the standard deviation of the recoveries (s) of the analyte (or of 
each analyte if the test has multiple targets). If 80% <= Xbar <= 120% ands <= 20%, the analyst is 
considered proficient If the method includes a preparation step, the person who did the preparation is 
considered proficient as well. 

If any analyte fails either criterion, locate and correct the source of the problem. Repeat the test for the 
analytes which failed. 

6.0 RECORD KEEPING 

The Quality Assurance Manager will keep the summary records of analyst proficiency. The summaries will 
include the method number, analyte (or target list), and date of the analysis which met acceptance criteria The 
QAM will also retain the raw data and statistical calculations for proof of proficiency analyses. 
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The purpose of this procedure is to define the requirement which must be met before a laboratory can be used by 
Ross Analytical Services, Inc., (RAS!) to perform analyses on a subcontracting basis. 

2.0 APPLICATION 

This procedure is to apply to all laboratories to which RAS! intends to send subcontracting work. 

3.0 REFERENCES 

Ross Analytical Quality Evaluation. F.S. Ordway 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

The subcontractor approval process includes, at a minimum, an examination of the Quality Assurance Program Plan 
(QAPP) for proposed subcontractor and related documents such as SOPs. Results of third-party performance 
evaluation (PE) samples for the analytes in question \\ill also be examined, if available. The approval process also 
includes the submission and evaluation of single- or double-blind PE samples. 

For subcontractors under consideration as participants in large projects, multiple analyses, complex analyses, or as 
general "back-up" labs, an on-site audit is required. 

Subcontractors specified by clients are exempt from the approval process. 

5.1 Evaluation of Minimum Requirements 

This section describes the supporting documentation and the criteria therein which must be reviewed by the 
Quality Assurance (QA) Department. This evaluation must take place before performing an on-site audit. 
All questions and findings generated by the review process will be summarized and asked of the 
subcontractor. 

5.1.1 Laboratory Quality Assurance Manual 
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The QA Manual should contain the following information whether in the below described areas c 
in a different form altogether. If an area is missing, this must be documented by the reviewer. 

5.1.l. l Introduction 

5.1.1.1.1 

5.1.l.l.2 

5.1.1.1.3 

Approach of Management Toward Quality 

In general, this section should describe the commitment of management 
to quality through a continuous improvement process. 

Objectives of the QA Program 

This section should address the systems which control documents, 
laboratory organization, standard lab practices, material procurement 
and control, sample receipt and testing, calibration procedures, 
preventive maintenance, quality control (QC) samples, analytical 
procedures, data validation and verification, analysis of statistical data, 
data reports, records management, nonconformances and corrective 
action, internal audits, quality reports to management, and software QC. 

QA Documents and Files 

The various QA documents generated and where they are stored should 
be described in this section. These include balance calibration sheets, 
internal audit reports, control charting and control limit documentation. 

5. l .1.2 Laboratory Organization 

An organizational chart, description of facilities, equipment, and facility security should 
be discussed in this section. 

5.1.1.3 QA Objectives for Measurement of Data in Terms of Precision, Accuracy, and 
Completeness 

5.1.1.3.l 

5. l.1.3.2 

Data Precision and Accuracy 

The purpose of each type of quality control sample used in the lab and 
how it generates information about the measurement of precision and 
accuracy should be present in this section. Method-specific information 
should be present which describes the acceptance criteria and actions to 
take when criteria are not met. 

Data Completeness 

Completeness should be generally discussed and define how 
completeness is determined for any given project. 

5.1. l.4 Sample Containers, Preservation and Holding Times 

This section should include a discussion of how the lab meets the DOT shipping 
requirements, the procedure for cleaning and preparing shipping containers, and 
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informative tables documenting sample containers, sample volumes required for specific 
analyses, matrix-specific sample preservation. and holding time requirements. 

5.1.1.5 Sample Custody 

The sample custody process should be descnbed including inspection of samples, 
verification of sample receipt against the chain-of-custody form, sample storage, and the 
logging and tracking of samples throughout the anal)tical sequence. 

5. l. l. 6 Calibration Procedures and Frequency 

Check this section to see if that it contains information describing what the calibration 
frequency and procedures are for given methods and instruments. 

5 .1.1. 7 Analytical Methods 

A listing of methods with their sources and detection or reporting limits should be 
included in this section. 

5.1.1.8 Data Reduction, Validation., Reporting and Records Management 

Requirements for data reduction and validation should include the actions taken at each 
level of data processing. This section should describe the procedures for data acquisition, 
the storage and security of computer readable data. auditing computer readable data. the 
system used to prevent errors and the tracking of them, making changes to data already 
submitted to clients, and the chain-of-command and the responsibilities regarding the 
resubmission of corrected data. 

This section should conclude with a description of what records are generated, who 
generates and manages them, and documentation of the system for filing and long term 
storage of them. 

5.1.1. 9 Project Files 

This section should address information which is contained in each project file. 

5 .1. 1.10 Internal Quality Control 

Check the materials procurement information, look for type of water used, glassware 
preparation procedure, and compressed gas purity. 

5.1.1.11 Performance and System Audits 

Tiris section should include definitions of the types of audits performed in the lab, the 
frequency of audits, and any performance evaluation samples which the lab regularly 
perfonns. 

5 .1.1. 12 Preventative Maintenance 

Tables defining the preventative maintenance for each type of instrument present in the 
lab and an inventory of the parts maintained on-hand should be documented in this 
section. 
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5. l. l.13 Procedures Used to Assess Data Precision, Accuracy, and Completeness 

Specific practices used to evaluate precision and accuracy should be included in this 
section. This section should detail the calculations to be used to generate each of the 
categories and describe what steps are taken to document and utilize the infonnation 
generated. 

5 .1.1.14 Nonconformance and Corrective Action 

A nonconformance must be defined and the procedure used when such an event occurs 
should be described. Description of the documentation flow and the steps which occur 
when both deciding upon a corrective action and follow-up actions should be detailed. 

5.1.1.15 Quality Assurance Reports to Management 

The frequency and types of infonnation included in reports to management should be 
described in this section. 

5.1.1.16 Training 

This section should include the types of training which are offered to each individual in 
the laboratory. It should be detailed enough to specify training courses or procedures 
which are to be provided to the different departmental heads, and bench level personnel 
each year and at the beginning of employment. 

5 .1.1.17 Software Quality Control 

This section should document all the steps taken whenever either new software is installed 
or when a software package is being edited. 

5.1.2 Methods Being Used 

Documentation of what methods the subcontractor is using must be present; this information may 
be included in the QA Manual. Check to ensure that the methods employed are consistent with 
methods which our clients and RASI agree upon. Document any points of contention. 

5.1.3 Standard Operating Procedures (SOPs) <1nd Content 

SOPs must be present for each analytical method which RASI will require the subcontractor to 
perform. If not available, the subcontractor must write a SOP, which is adequate for our client's 
needs, prior to being placed onto our approval list. EPA methods are not SOPs. 

SOPs must address all of the major areas described in RASI SOP AD-001, Writing Standard 
Operating Procedures. If a SOP does not contain an important element or step which the RASI QA 
Department deems necessary, then RASI may request a change in the SOP be made or that written 
clarification be provided to RASI in order to satisfy the conditions which we will accept. 

5.1.4 Method Validation Studies 

RASI must receive a copy of the below listed studies and review them to ensure that they meet both 
the criteria of the methods, including performing a study on a given frequency, and the 
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requirements of our customers. If it is found that the studies are out of date or that they do not 
meet our needs, RASI will request that a new study be completed prior to deciding upon accepting 
or denying approval of the subcontractor. 

5. l.4.1 Method Detection Limits 

RASI must request that MDL studies be provided for any analysis which RASI is to 
subcontract out. These studies must have been performed according to either 40 CFR. 
Part 136, Appendi.x B or SW-846, Chapter One. 

If a MDL study has not been performed, RASI must request that it be performed and 
provided us along with the MDL data prior to continuing the approval process. 

5. l.4.2 Linear Range Studies, Interelement Correction Factors, Instrument Detection Limits 
(IDLs) for Metals 

In order for RASI to permit a subcontractor to perform analyses for metals work, RASI 
must receive documentation for the above three studies which are current and meets the 
needs of RASI and its client(s). These studies are not performed by non-CLP laboratories 
on a regular basis; however, this documentation must be present prior to subcontractor 
approval. 

5. l.4.3 Analyst Proficiency Studies 

An analyst proficiency study is a one-time demonstration that an analyst is capable of 
performing an analysis within the guidelines of a given method. This is generally 
accomplished by the analysis of quadruplicate samples where sample results must conform 
to either method criteria or laboratory criteria for precision and accuracy. Analyst 
proficiency documentation must be available for all analyst who will be performing work 
for RASI. The QA Deparnnent ofRASI must check to make sure the proficiency data 
pass the given method criteria, if any, and to ensure that documentation is available for 
each analyst contained on the organizational chart. If this documentation is not available. 
RASI must request and receive it prior to continuing the process· of reviewing the 
subcontractor. 

5.1.5 Third-Party Performance Evaluation (PE) Results 

The QA Deparnnent of RASI must request and review all third-party PE results for the previous 
one year. All problem areas must be documented by the QA staff. 

5.1.6 Independent Audit Summary and Response 

As with the third-party PE results, the QA Department of RASI \\ill review all independent audit 
summaries and responses provided by the subcontractor. All problem areas must be documented 
by the QA staff. 

5 .1. 7 Submittal and Review of QC Samples 

RASI will submit a QC sample to the potential subcontractor prior to conducting an on-site audit. 
If results for the desired analytes are acceptable, proceed to Section 5.2. If results are not correct, 
then the QA Department must decide whether to pursue this lab further. 
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The on-site audit serves many purposes, the main one is to verify that the quality systems described 
in the QA Manual and SOPs are being implemented. Second, this audit will verify whether or not 
the systems are adequate for the needs of RASI. 

5.2.2 Audit Preparation 

5.2.2.1 Prior to visiting a potential subcontractor, the QA Department will provide the lab with a 
copy of the checklist which will be used during the audit. Any information which the 
RASI team will require at time of visit such as a data packet and its accompanying raw 
data must be documented in a letter to the potential subcontractor and sent to them at least 
one week in advance of the on-site audit. 

5.2.2.2 Once 5.2.2.1 has occurred, the potential subcontractor must reply in writing that the above 
information is available prior to the visit. 

5.2.2.3 In order for RASI to perform a method audit, RASI must provide the potential 
subcontractor with a list of the particular method(s) which will be audited. All method 
supporting documentation listed in Section 5.1 must be on hand at time of audit. If this 
data/information is not available, the laboratory must inform RASI in advance. 

5.2.3 Audit Format 

5.2.3. l Introductory Meeting 

This introductory meeting should take place between RASI personnel and the potential 
subcontracting personnel. This may include direct supervisors, bench-level analyst, 
quality personnel, someone from sales, and others. 

The meeting should address the focus of potential project(s) at hand and the agenda for 
the audit. 

5.2.3.2 Tour of Facility 

Like most audits a logical approach for a tour is to start at the point at which a sample 
enters the laboratory and follow it through to sample disposal. 

During the tour, the RASI team \\ill assess general laboratory practices, e.g., chain-of
custody documentation and up-keep, logbooks, balance cahbration, refrigerator and oven 
temperature records, LIMS documentation, and other items. 

5.2.3.3 Method Audits 

RASI will conduct method audits for individual analyses which the QA Department 
deems necessary. The RASI team will discuss the method with bench-level analysts to get 
an understanding of the skill and knowledge which they have acquired and utilize in their 
positions. Specifically, RASI will be looking for method know-how and at what decision
making expectations are being made of the analysts. 
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A final report will be reviewed for the quality control elements (LCSs, MS/MSD pairs, 
Duplicates) provided to each client; the raw data of this report will likewise be reviewed. 
Extraction and preparation sheets will be reviewed for completeness, e.g., check to see 
that the correct solvents or reagents are being used for particular analyses and that the 
solvent or acid lot numbers are indicated on the sheet. Documentation for the verification 
of "cleanliness" will be reviewed for any solvent lots used in this report Spikes and 
standards traceability will be reviewed and followed through all the documentation steps. 
Calibrations and tuning data will be reviewed for method compliance. Run logs will be 
reviewed. SOP conformance will be checked. 

5.2.3.5 Concluding Meeting 

The RASI team will present recommendations and requirements to the assembled group 
of individuals representing the potential subcontractor. These recommendations and 
requirements will be included in the final report and must be met prior to the lab 
becoming an approved subcontractor. 

5.2.4 Follow-up 

RASI is not required to follow-up any further than an initial written notification; however, if 
deemed necessary, RASI may conduct a follow-up audit. 

When a subcontractor passes an audit, a letter confirming that they meet our requirements will be 
sent by the RASI QA Department. This letter will indicate the analyses for which the laboratory is 
approved to perform on RASI samples. It should be noted that passing an audit does not guarantee 
work. 

5.2.5 Frequency 

On-site audits must be repeated every other year in order to continue to be an approved RASI 
subcontractor. 

5.2.6 Confidentially 

RASI personnel will honor the confidentiality of the subcontractor and any of its clients. If asked. 
RASI personnel may sign a statement to this effect. 

RASI requires non-RAS I employees to honor the confidentiality of this document and our auditing 
procedure. All RASI samples and results are considered confidential. 



Audit Checklist 

Requirements 

l.O General Lab Review 

Does managerial staff have authority and 
resources needed to perform their functions? 
DY ON ONA 

Is the lab organized in such a way that 
confidence in its independence of judgement and 
integrity is maintained at all times? 
DY ON ONA 

Are the responsibility, authority, and 
interrelations of personnel who manage, perform 
or verify work coordinated in such a manner 
that the quality of work is not jeopardized? 
Note and document 
DY ON ONA 

Are the supervisors familiar with the test 
methods, procedures used in the lab, the 
objective of the analysis, and how to assess 
the results? 
DY ON ONA 

Is the ratio of supenisory to non
supervisory personnel adequate to provide 
comprehensive supervision. 
DY ON ONA 

Is there a technical manager or person 
working in that capacity? 
DY ON ONA 

Is there a quality manager responsible for 
the quality system and its implementation? Does 
the quality manager have direct access to the 
highest level of management where decisions 
of lab policy are made? 
DY ON ONA 

Where appropriate. does the lab participate 
in interlaboratory proficiency testing programs? 
Attach a copy of the last two PE studies 
perfonned. 
DY ON ONA 

Auditor Comments 
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Requirements 

2.0 Quality System 

Does the lab maintain a quality system 
appropriate to the type, range, and volume of 
testing activities it undertakes? 
DY ON ONA 

Are all elements of the quality system 
docwnented? 
DY ON ONA 

Is the quality documentation available 
for use by all laboratory personnel? 
DY ON ONA 

Do the staff members have a basic 
understanding of the QA manual? 
DY ON ONA 

Is the QA manual current and the responsibility 
of the quality manager? 

DY ON ONA 

Does the lab conduct internal audits to 
verify that its operations continue to comply 
with the requirements of the quality system? 
DY ON ONA 

Where the audit findings cast doubt on 
the correctness or validity of the lab test 
results or procedures, does the lab 
inunediately take corrective action? 
DY ON ONA 

Are audit findings and the corrective 
actions taken documented? 
DY ON ONA 

Does the quality manager ensure 
that these actions are taken within the 
agreed time-frame? 
DY ON ONA 

When a nonconformance is found, 
how is it handled? 
Document. 

Auditor Comments 
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Rcauirements 

Is the quality system reviewed annually 
to ensure that it remains effective? How are 
changes documented? 
Document 

Are standard curves prepared to 
cover the expected concentration ranges of 
RASI samples? 
DY ON DNA 

Are standard curves prepared as 
specified by the method? 
DY ON DNA 

Axe new curves prepared whenever 
an out-of-<:0ntrol condition occurs and after 
new reagents are prepared? 
DY ON ONA 

Are control charting data or control 
limits generated for routine analyses? 
DY ON CNA 

Is there a corrective action plan which 
is implemented when analytical results 
fail to meet QC criteria? 
DY ON DNA 

Axe records maintained which 
indicate what corrective actions took place 
whenever 2.6. l occurs? 
DY CN ONA 

Do supervisors review a percentage of 
data. calculations, and QC results? 
DYGNDNA 

Are deviations or deficiencies in QC 
reported to the quality manager? How 
are these issues documented to client? 
DY ON DNA 
Document. 

Are QC data (batch) retrievable 
for all analytical results? 
DY ON DNA 

Auditor Comments 
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Requirements 

Are MDLs detennined and 
documented for analyses required by 
RASI? 
DY ON ONA 

Are solvents routinely analyzed 
to check for purity? 
DY ON ONA 

Do all SOPs contain a QC section 
describing blanks, when to perform 
duplicate analyses and spikes, what 
surrogates and internal standards 
are used, frequency of LCSs, and control 
limits. 
DY ON ONA 

3.0 Metals Analyses 

Does the lab analyze a LCS with 
each batch of samples? 
DY ON DNA 

What is the frequency of performing 
a LCS, MS/MSD? 
DY ON ONA 

Are the metals acceptance criteria 
%R = 80-120 and %RPO < 20? 
DY ON ONA 

Are calibrations verified with 
and independently prepared check standard? 
DY ON DNA 

What is the frequency of performing 
a continuing calibration and are the acceptance 
criteria o/oR. = 90-1107 
DY ON ONA 

Is the highest standard reanalyzed 
after calibration and are the accept criteria 
+/- 5% of true? 
DY ON ONA 

Auditor Comments 
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Reguirements 

How frequently are the interferent check 
samples analyzed? A:re they analyzed at the 
beginning and end of each run or twice during 
and 8 hour shift, whichever is more frequent? 
Are results +/- 20% of true? 
DY ON DNA 

Are post-spikes perfonned for 7000 
methods when matrix interferences are present? 
What recovery ranges are used? 85-115%R? 
DY ON DNA 

Are MSAs performed when post-spike 
fails? 
OYDNONA 

Aie all working standards verified 
against primary (reference) standards? 
DY ON ONA 

Are standards NIST traceable? 
DY ON DNA 

Aie preparation of standards/reagents 
documented thoroughly? A:re they traceable 
back to vendor and lot number? 
DY ON DNA 

4.0 Metals Preparation 

Is glassware acid washed prior to 
preparation? If so, for how long (time)? 
DY ON DNA 

Is there sufficient room and equip-
ment available to handle a normal sample 
volume? A:re hot plates the sole means of 
metals preparation or does the lab have a 
microwave? 
OYCNONA 

What grade of acid is being used for 
preparation? 

What grade of water is being used? 

Are standards/reagents preparation 
infonnation documented? 
DY ON ONA 

Auditor Comments 
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Reauirements 

Is Class A glassware being used? Are 
pipettes being used? 
DY ON ONA 

If pipettes are being used, at what 
frequency and how are pipettes check for 
calibration? 
DY ON ONA 

Are reagent blanks and LCS 
prepared with each batch? 
DY ON DNA 

What type of system is being used 
to track the frequency of MS/MSDs? 
DocumenL 

Are acids stored in a corrosive-
safe container and are acids transported in 
oversized safety containers? 
DY ON DNA 

Are balances calibrated on a daily 
basis \\ith Class S weights? Is there sufficient 
documentation showing daily calibration checks? 
DY ON ONA 

Are analytical balances capable of 
weighing to 0.1 mg? 
DY ON DNA 

Arc balances calibrated annually? 
DY ON ONA 

Is water conductivity measured on 
a daily basis and is there appropriate 
documentation 1 
DY ON ONA 

Arc reagents/standards labeled 
with concentrations, date of preparation 
or date opened. expiration date and identity 
of person preparing the reagent? 
DY ON ONA 

Arc standards and reagents current 
not expired? 
DY ON ONA 

Auditor Comments 
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Requirements 

Do preparation sheets contain 
sufficient information to be able to track 
lots of acids, personnel backward if 
questions are raised? 
DY ON CINA 

Does the lab track percent of 
re-preparations? 
DY ON CINA 

S.O Organic Analyses 

What are the frequency MS/MSDs 
perfonned? What acceptance criteria are used 
for each method? 
Document per method. 

What is the frequency of blanks? 

What are the acceptance criteria for 
aa::eptance of a curve and what levels are 
analyzed? 

How frequently are continuing calibration 
checks run? What are the acceptance criteria? 

What surrogate limits are used per 
method? Are they laboratory established or 
method defined limits? 
DY ON ONA 

Arc surrogate control limits generated 
using laboratory data? 
DY ON ONA 

In what methods are internal standards 
used? What are the criteria used to prove 
acceptance. 

Auditor Comments 
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K.eguirements 

For what methods is a second column 
confirmation being used in GC? 

How frequently are tunes performed? 

6.0 Organic Preparation 

Is sufficient information contained on 
the preparation sheet in order to track 
back any problems to personnel. solvent 
lot. Florisil lot. and matrix spike? 
DY ON ONA 

Are both the date extracted and a place 
for the check placed on the preparation sheet? 
DY ON DNA 

Are there sufficient continuous 
extractors and hot plates available for a normal 
work load? How many to be exact? 

Is there adequate ventilation present 
and are there separate air exchanges between 
the preparation group and instrument groups? 
DY ON ONA 

Does the lab contain a GPC? 
DY ON ONA 

Is the GPC checked with 2,4,5-trichloro
phenol and a pesticide solution prior to 
use or every 7 days? 
DY ON ONA 

Are there adequate personnel? 
DY ON ONA 

Are standards stored at 4 C or colder? 
DY ON ONA 

Are refrigerator logs current and complete? 
DY ON ONA 

Auditor Comments 
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Reauirements 

Are surrogate and matrix spikes 
prepared by OP? if so, is there documentation 
of verifications by GC or GC/MS? 
DY ON DNA 

Are reagent blanks and LCSs 
prepared with each batch? 
DY ON DNA 

Are balances calibrated on a daily 
basis with Class S weights? Is there sufficient 
documentation showing daily calibration checks? 
DY ON ONA 

Are analytical balances capable of 
weighing to 0.1 mg? 
DY ON ONA 

Arc balances calibrated annually? 
DY ON ONA 

Arc solvent containers and standards 
labeled with date opened, person who opened or 
prepared it, and concentration, expiration date, if 
applicable? 
DY ON DNA 

Arc solvents, standards stored properly? 
DY ON ONA 

Auditor Comments 
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I Ross Analvtical Services. Inc. 
STANDARD OPERATING PROCEDURE 

Procedures 

A roved bv: 

1.0 PURPOSE 

Date: 

SOP No.: AD-001-02 
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Page 1 of9 
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The purpose of this procedure is to assist in the development of standard operating procedures (SOPs) both for 
instrumental and non-instrumental areas. It is the intent of this procedure to provide guidance and show examples 
of items to include in SOPs so that the analyst will have the most available information at his or her disposal. 

2.0 APPLICATION 

This procedure is to be used as a tool and explanation for laboratory staff to document procedures in a uniform and 
complete fashion. All methods and practices used in the Ross Analytical Services, Inc., facility shall be 
documented in the form an SOP consisting of items listed herein. 

3.0 REFERENCES 

U.S.E.P.A. Contract Laboratory Program. Statement of Work for Organic Analysis, Multi-Media, Multi
Concentration, OLM03.0, Exhibit E. 

4.0 ASSOCIATED SOPs 

None. 

5.0 PROCEDURE 

5. l Header Documentation 

5.1.1 SOP numbers are generated by the Manager of Quality Assurance. These are unique numbers 
which are assigned sequentially according to department. Below is the basis of the numbering 
system which is used to generate an SOP number. 

Department Code SOP No. Revision No. 
xx 001 00 

For most groups, the first two letters represent the department in which the SOP will be used. 
For the instrumentation laboratories, the department code also contains infonnation which 
indicates what type of analysis will be performed. For example, GP indicates that the SOP 
belongs to the Gas Chromatography Laboratory and that the type of analysis to be performed is 
for pesticides and/or PCBs. Other departmental codes are listed below: 

QC Quality Control 
AD Administrative or general practices which are not specific to any one department 
CW Classical Wet chemistry analyses 



GA GC/Air analyses 
GP GC/Pesticides or PCBs 
GV GC/Volatiles 
GX GC/Extractables 
II Inorganic Instrument analyses 
IP Inorganic Preparation for metals analyses 
MA GC/MS Air work 
MT Metals by ICP or AA 
MV GC/MS Volatile analyses 
MX GCIMS Extractable analyses 
OP Organic Preparation for GC and GC/MS extractable samples 
SC Sample Control 
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SOP No. is a three-digit number which starts at 001 and ends at 999. Basically SOP No. 
indicates what SOP is being descnbed in department XX. 

The initial Revision No. is listed as 00 for all SOPs which have just been started. For each 
subsequent revision, the Revision No. \\<ill be incremented by 01. 

5.1.2 Additional header information which must be included on the front page of each SOP is as 
follows: 

l. Name of company - Ross Analytical Services, Inc. 

2. Standard Operating Procedure. 

3. Title of SOP. 

4. Prepared by: Approved by: Date: QA Approval: 

5. Page __ of __ . 

5.1.3 Header documentation for the top comer of each page of the subsequent SOP pages. 

SOP No.: 
Date Initiated: 
Page_of 
Date Revised: 

5.1.4 Obtain a SOP No. and header template from the Manager of Quality Assurance before starting to 
write. 

5.2 Purpose 

Define instrumental or preparatory analysis to be performed. This is a general statement about the basis 
for the existence of this SOP. If instrumental, detail the instrument analysis and type of instrument 
including specific detectors, if applicable, to be used in performing the method. Examples of both 
instrumental and preparatory SOPs are as follows: 

"The purpose of this procedure is to describe the analysis of organophosphorus pesticides by Gas 
Chromatography using a thermionic specific detector (TSO)." 
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.. This procedure describes the method used to clean up extracts using a Florisil column prior to analysis t 
GCorGC/MS." 

5.3 Application 

Describe what specific method is being employed and the document where it originated. such as SW-846, 
Method 8080. 

Document what the analysis is tr)ing to accomplish. such as, .. this procedure is to be used for the 
quantitative analysis of chlorinated pesticides and PCBs". 

Note the type(s) ofmatrix(ces) for which this procedure is to be used. 

Reference the section in the SOP where information regarding interferences are located. 

Denote the section in the SOP (see Section S.8.8 of this SOP) which contains tables of targets and 
Estimated Quantitation Limits (EQI.s) or Reporting Limits (RLs). 

5.4 References 

The intent of this section is to both document all information from which this SOP is derived and provide 
any new employee with various sources of information to become more informed about the procedure at 
hand. 

Note all references used to derive this method and others which will impact on the application of this 
SOP. For instance, include instrumentation manuals, specific helpful documents from the EPA, 
informative articles about theoretical occurrences which may be taking place in a given system. practical 
laboratory application articles, and all EPA methods which may be pertinent to the SOP, accounting for 
sample preparatory methods used for the samples to be analyzed in a particular instrumental SOP. 

5.5 Associated SOPs 

Document all SOPs which have bearing on the outcome of the method herein. This means. for a metals or 
chromatography instrumentation SOP, list all SOPs for preparation of the samples for this method. 

5.6 Equipment 

List all equipment which is pertinent to the analysis to be performed. This list should be detailed enough 
that a new employee will be able to gather the items listed and perform the analysis. 

S.1 Standards and Solutions 

5. 7. l Solutions 

Describe in detail how a solution is prepared from a chemical and at what concentration the 
solution is prepared. State how the solution is to be stored, e.g., this solution must be stored in a 
plastic container at room temperature. State the length of time the solution is good for use. 

Note how and in what logbook the solution preparation must be docum€mted. 

Name the vendors which are used as sources of chemicals for the method being described. Detail 
the grade which is purchased. such as .. reagent grade". 
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Transfer all Certificate of Analysis sheets to the office of the Manager of Quality Assurance. 

5.7.2 Stock Standards 

State where standards from vendors are purchased and at what concentration level they are 
purchased. A requirement is that all standards purchased must meet or exceed U.S.E.P.A. QC 
criteria. 

Describe in detail how a stock solution is prepared from a neat compound and at what 
concentrations the solutions are prepared. Note the solvent in which to dilute the neat 
compound State how the standards are to be stored. e.g., standards must be stored in amber vials 
and refrigerated at 4°C. Likewise, state the length of time the standards are good for use. 

Note how and in what logbook the standard preparation must be documented. 

Describe the process for standard verification and in what logbook this information is stored. 

Note in this section that all Certificate of Analysis sheets accompanying standards purchased 
must be sent to the office of the Manager of Quality Assurance. 

5.7.3 Calibration Standards 

Describe the levels of standards which are to be prepared. solvent in which to prepare them, and 
the corresponding concentrations. 

Detail the procedure for preparing the standards and note what solvent or solute in which they 
are to be prepared. 

Provide a time period for replacement. 

5.7.4 Surrogates 

List all of the surrogates used in a given analysis and describe their purposes. For example, 
phenol-d5 is used to monitor acid compounds in sernivolatile analysis. 

If needed for clarity, also include a list of the surrogate compounds in tabular form (see Section 
5.8.8). 

Preparation instructions including concentrations, solvents in which to prepare surrogate mixes, 
and the concentration and volume to be spiked into a given "sample", should be clearly defined. 

Note all of the "samples" into which surrogates are to be added. e.g., blanks, check standards, 
matrix spike/matrix spike duplicate samples, and in what laboratory spiking occurs. 

5.7.5 Internal Standards 

List and tabulate for clarity, as above, the internal standards to be used in the analysis and 
describe the purpose of them and how its behavior may indicate matrix problems. 

Note what targets are quantitated from which internal standards. 
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Describe preparation instructions to be used for the internal standards including the solvents used 
to prepare them and the concentrations in which they are to be prepared and spiked into 
"samples". Also, describe what "samples" are to be spiked and where and at what point the 
spiking occurs in the preparation sequence. 

5.7.6 Laboratory Control Samples (LCSs), Matrix Spikes (MSs), Matrix Spike Duplicates (MSDs) 

Descnbe how and at what concentration levels spikes are to be prepared. Note type of solvent in 
which the spikes are to be prepared and the volume of spike to be used for LCSs, MSs, MSDs. 

List what the frequency of the LCS, MS, and MSD are to be prepared. 

5.8 Procedure - Below are topics which should be covered in standard operating procedures developed for 
Ross Analytical Services, Inc. Note that not all topics apply to all SOPs, but if the area is applicable, the 
underlying information must be included. 

5.8.1 Instrumental Setup and Operating Conditions 

This section must be very detailed and specific. Examples of some operating conditions and 
instrument setups for GC and GF AA analyses are listed below. 

GC example 

Detector type 
Detector range 
Column name and type 
Injector temperature 
Detector temperature 
Gas flow information 
Temperature program including initial temperature, ramp conditions, and hold times 

GF AA example 

Program number to run and parameters therein such as burn conditions, temperature ramp, gas 
flows, and ·wavelength 
Descnbe any mechanical setups which are necessary 

5.8.2 Calibration Procedure 

5.8.2.1 Initial Calibration 

The intent of this section is to provide the analyst sufficient information to set up an 
initial calibration run, knowing what volume of standards to inject into an instrument, 
understanding how to calculate a given response factor (GC), while enabling an analyst 
to interpret what a good o/o RSD is and how it applies to the analysis at hand. 

Likewise, all acceptance criteria of the initial calibration must be documented along 
with what corrective actions to take if the criteria are not met. 
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Frequency of verification required such as "a continuing check or continuing calibration 
verification standard (CCV) must be run after every ten samples on the instrument", 

The concentration level of standard used for verification, 

The process of how and what to compare the verification standard with, such as, "the 
response is checked by comparing the response factor of the continuing check 
(Area/concentration) to the mid-level standard response from the initial calibration", 

What calculation is used to perform a comparison of the continuing check and the initial 
calibration (percent difference), 

How to interpret the result of the percent difference and deciding what corrective actions 
are needed if the resulting difference exceeds established acceptance criteria. 

In this section, it is recommended that a troubleshooting section be included to 
specifically describe what to do when a verification check does not pass acceptance 
criteria This section may include maintenance items such as cleaning the torch for the 
ICP, changing tubing, column clipping for GCs, replacement of column inserts for GCs, 
or even as basic as replacing the GC septa. 

5.8.2.3 Retention Time Windows 

Describe the purpose of establishing retention time windows, how to establish them, 
how retention times are updated, and what to do if a continuing check falls outside the 
daily retention time windows. 

5.8.3 Analysis 

List the sequence of analyses which must take place prior to analysis of real-world samples, such 
as, run a curve, follow with an initial calibrauon verification standard, initial calibration blank, 
interferent check standards A and AB, samples, continuing calibration verifications, continuing 
calibration blanks, etc. 

Describe when dilutions or serial dilutions must be perfonned. Indicate what criteria are used to 
determine when a dilution must be made. 

Include what data are initially entered into the instrument to generate the desired results, e.g., 
sample weight. final volume, and percent moisture. 

5.8.4 Data Interpretation and Calculations 

Document what steps an analyst should take in order to interpret the data generated and place 
this in a logical and sequential format. If practical, place this in a decision tree, if ... then - type 

structure, e.g., following the verification that the continuing calibration standards and ending 
calibration standards have passed the acceptance criteria. calculate the LCSs to see if the 
analytical batch is ok. Detail every step which must take place in this process in order for the 
data to be deemed acceptable. 
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Note all fonnulas and calculations which must take place in order for the anal)tes or elements tc 
be band calculated to their final fonn. Include all necessary formulas even if they are embedded 
in software programs so that the analyst will be able to verify calculations performed by the 
software. 

Describe corrective actions specific enough that an analyst will be able to take action without 
supervisory assistance if a method requirement fails e.g., if a CCV or ICSA fails to meet 
acceptance criteria, rerun the samples. 

S.8.S Quality Control 

This section must include all holding times specified by the method. 

List the acceptance criteria to be used to accept internal standards. For example, ifthe 
acceptance criteria are -SO to + 100 percent of the last standard check calibration, document this 
in the SOP. If these conditions are not met. discussion must be present regarding the corrective 
actions which must occur. 

Likewise, discussion must be present to provide guidance when situations arise where a surrogate 
or multiple surrogates fall outside acceptance criteria 

Include water and soil method surrogate recoveries for those methods which indicate that 
laboratory generated control limits must fall within the limits specified in the particular method. 

The frequency of all LCSs, MSs, MSDs should be listed herein. List their acceptance criteria and 
what actions to take if the criteria are not met 

S.8.6 Interferences 

This section should docwnent all known interferences present for a given matrix or compound
type. Infonnation for this section may be present in the methods or can be based upon knowledge 
obtained from work with various matrices, instrumentation, or from published papers. 

Note any cleanup methods which may be used to obtain better data. 

S.8.1 Troubleshooting 

This section is to be used to provide if ... then scenarios of problem situations which happen with 
some frequency and a corresponding troubleshooting exercise to perf onn fol!owing occurrence. 
It should include problems which do not result in a QC failure but nevertheless affect analytical 
perfonnance or data quality. An example is that ifthere is a decline in response of the standards 
over time, what action should an analyst take in order to correct this situation before it becomes a 
QC problem? 

This section should become an ever expanding portion of the SOP. As analysts become more 
familiar and knowledgeable about the SOP, they should expand on this list and attach it as a SOP 
modification to be included in future revisions. 

S.8.8 Tables 

List target analytes, EQLs or RLs, and any other groups of items which are not covered in the 
text sections above. 
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5.9.1 All SOPs must be reviewed by the Group Leader of the department from which the SOP 
originated. the Manager of Quality Assurance, and the Technical and Quality Director. It is 
highly recommended that a bench level analyst review all SOPs in order to obtain an idea of how 
user friendly the procedure is as written. 

5.9.2 Group Leaders arc responsible for maintaining current copies of applicable procedures in their 
respective areas. Group Leaders must review all Ross Analytical Services, Inc., SOPs annually. 

Since changes in procedures occur more frequently than once a year, a SOP Modification Form 
must be filled out in the interim. The intent of this fonn is to provide a means of making minor 
changes to a SOP. If a major change is required for a SOP, a full fledged revision must take 
place. Whether a change is considered a modification or a revision is at the discretion of the 
Manager of Quality Assurance. This form is appended {see Figure 1) to this SOP and copies are 
available from the Manager of Quality Assurance. 

5. 9.3 Group Leaders must return all copies of SOPs which have been superseded by newer revisions 
upon delivery of a copy of the new revision to prevent inadvertent use. The Manager of Quality 
Assurance will assign and document the transfer of SOP copies to all Group Leaders and others 
who require them. No copies will be made by the individual group staffs. If staff require a SOP, 
they must see the Manager of Quality Assurance. 

5.9.4 The original and all subsequent original revisions of SOPs shall be maintained in a file in the 
possession of the Manager of Quality Assurance. 
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SOP Modification Form 

SOP MODIFICATION FORM 

Use this form for minor modifications of SOP's. Reference 
the section to be changed and fully describe the change(s). 
If needed for maximum clarity, rewrite the whole section 
rather than listing several changes to it. If a single 
procedural change means changes in many sections of the SOP, 
it is best to amend and reissue the SOP. Otherwise, 
incorporate the changes into the body of the SOP at its 
annual review. 

The original of this form is filed with the original of the 
SOP. Copies are issued to everyone who has a copy of the 
SOP. 

SOP Name: 

SOP Number: 

Date change implemented : 

Change initiated by: 

Operational approval: 

QA Approval: 

Section to be changed: 

Change(s): 



I Ross Analvtical Services, Inc. 
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1.0 PURPOSE 
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QA Approwlc/0 !' 

To describe the procedure for proper use of Class S weights in the cahbration of balances. 

2.0 SCOPE 

Class S weights are used to cahbrate balances before each use. Proper use and handling are important in ensuring 
proper cahbration. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

S.O PROCEDURE 

S. l Class S weights must be certified every three years. The last certification date is written on the box. A 
member of the QA Department will arrange certification at one of the following agencies: 

Ohio Department of Agriculture 
Division of Weights and Measures 
8995 East Main Street 
Reynoldsburg, Ohio 43068 
(614) 866-6361 

State of Michigan 
Department of Agriculture 
P.O. Box 30017 
Lansing, Michigan 48909 

Certification documentation is kept in the QA Coordinator's office. 

S.2 Always handle Class S weights with clean plastic forceps. Avoid transferring weights any distance with 
the forceps. Keep box close to the balance. If weights are needed in another room, transfer the entire box. 

S.3 Return weight to box immediately after use. Keep box closed to keep weights clean. 
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Standard Operating Procedure 

SOP NO: .;n- no~ 01 
Initial Date 2/1/91 
Page_i_ of ...J.._ 
Date Revised: 1/16/92 

Title: 

Use of Balances 

Approved by: 

~ 
1.0 PURPOSE 

To describe the procedure for the proper use of laboratory 
balances. 

2.0 APPLICATION 

This procedure is applicable to analytical and top-loading 
balances. 

3.0 REFERENCES 

Mettler Operating Instructions 

4.0 ASSOCIATED SOPS 

4.1 SOP AD-002 (current version), Class S Weights 

4.2 SOP AD-004 (current version), Calibration of Balances 

5.0 PROCEDURE 

5.1 Calibration - see SOP No. AD-004 (current version), 
Calibration of Balances 

5.2 Analytical Balances 

5.2.l 

5.2.2 

Check if the balance is level by observing 
the bubble level seen on the top of the 
balance. If the bubble is not in the middle 
of the circle, adjust the leveling screws on 
the bottom of the balance. 

The weighing pan must be clean and dry. 



5.2.3 

5.2.4 
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Weighing without a container: Close the 
balance doors and set the balance to zero. 
Open the doors and carefully place the 
object to be weighed in the center of the 
pan. Close the doors, adjust balance to the 
proper weight range and wait for a stable 
reading. Record the weight to the nearest 
0.0001 g. 

NOTES: 1. The object being weighed must be 
clean , dry, at room 
temperature, and must not touch 
the sides of the balance doors. 

2. Do not handle objects with bare 
hands. 

Weighing with a container: Close the balance 
doors and set the balance to zero. Open the 
doors and carefully place the container in 
the center of the pan. Close the doors and 
re-zero the balance. Open the doors and 
carefully add the material to be weighed 
into the container. When the desired weight 
is reached, close the doors and wait for a 
stable reading. Record the weight to the 
nearest 0.0001 g. 

NOTE: If any material spills onto the pan, wipe 
before a final reading is taken. 

5.2.5 When finished, clean the balance and 
surrounding area, close the doors and reset 
balance to zero. 

5.3 Top-Loading Balances 

5.3.l 

5.3.2 

5.3.3 

5.3.4 

The balance must be on a level, stable 
surface. 

The pan must be clean and dry. 

Place the container in the center of the pan 
and zero the balance. 

Place the desired amount of material to be 
weighed into the container. Let the balance 
stabilize and record the weight. 



5.3.5 

5.3.6 
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Repeat the zero step for each container 
used. 

When finished, clean the balance and 
surrounding area and leave the balance set 
at zero. 
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Prepared by: Approved by. Date: 

1.0 PURPOSE 

SOP No.: AD-004-02 
Initial Date: 2/1/91 

Page I of2 
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QA Approval: 

To describe the procedure for the calibration of balances. 

2.0 APPLICATION 

This procedure is applicable to both the daily, quarterly and annual calibrations of all balances. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

4.1 AD-002, Class S Weights 

4.2 AD-003, Use of Balances 

5.0 PROCEDURE 

5.1 Daily Calibration 

5.1. l All balances must be calibrated with a series of Class S weights before the first use of each day. 
Record necessary information on the appropriate balance weight record log located near each 
balance. 

5.1.2 Check the weight criteria limits on the form (See Section 6.0, Figures). 

5. l .2.1 If the balance meets the acceptance criteria, proceed with the weighing. 

5.1.2.2 If the balance does not meet the criteria, recheck the level of the balance, rezero 
and weigh the Class S weights again. 

5.2 Annual calibration 

NOTE: Do not use balance until the problem is corrected. 

If necessary, recalibrate the balance with its internal function. 

If the balance fails to meet the acceptance criteria again, notify the QA 
Department. 

All balances are calibrated by an external agency annually. Certificates are maintained by the QA 
Department. 



6.0 FIGURES 

Figure l 
Example Balance Sheet 

ROSS ANALYTICAL SERVICES 

Analytical Balance Check Data Sheet 
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Balance must be checked before the first use each day. 
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STANDARD OPERA TING PROCEDURE 

SOP No.: AD-005-02 
Initial Date: 2: 1 91 
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Title: Calibration of 

Prepared Approved by :-=-""_.,1...- Date: QA Approval: 

1.0 PURPOSE 

To describe the procedure for the calibration of laboratory thermometers. 

2.0 APPLICATION 

All working thermometers must be calibrated annually with an NBS-traceable thermometer to ensure accurate 
temperature measurements. 

3 .0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Calibration of Thermometers 

5.1.1 Whenever a new thermometer is purchased from a vendor, notify the QA Department of the 
purchase so the serial number is placed on file for the annual check against a reference 
thermometer. 

5.1.2 Calibrate each working thermometer annually using an NBS reference thermometers. The NBS 
reference thermometers are kept in the QA Department. 

5.1.3 For thermometers used for laboratory analyses: Calibrate at 0°C, 21°C (room temperature), and 
100°C. 

0°C Calibration (Ice Point) - Fill a beaker with ice cubes and add deionized water. Immerse the 
working thermometer and the reference thermometer at the same level for l O minutes and read. 

21°C Calibration - Allow working and reference thermometers to remain together in the same room 
for 24 hours. Put the bulbs together for I 0 minutes and read. 

100°C Calibration - Bring a beaker of deionized water to a boil on a plate. Immerse the working 
reference thermometer at the same level for 10 minutes and read. 
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The working and reference thennometers must agree within ± l ° C at all levels. If they do not, 
replace thennometers. 

5.1.5 Complete a Thennometer Calibration fonn (Figure I) for each thermometer calibration. Send to the 
QA Department where it is filed. 



Figure l 

THERMOMETER CALIBRATION 

Date ________ _ 

Thennometer ID ____ _ Date last calibrated -------
Date reference thennometer last calibrated _________ _ 

Method of Calibration --------------------

Acceptance Criteria ± 1°C 

Calibration Range Reading (reference) Reading {working) 

Does thennometer pass calibration? 

Signed ___________ _ 

When completed, please send to the QA Department. 
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1.0 PURPOSE 

ST AND ARD OPERA TING PROCEDURE 

I I 

Approved by: c:;:::zsy"""\ Date: -r::11s/fro 
I ' 

SOP No.: AD-008-03 
Initial Date: 2' l /91 

Page l of 5 
Date Revised: 5/14/96 

.... ~/--

QA Approval: ~ff 

To provide a safe, environmentally sound approach for handling, treatment and disposal of common laboratory waste 
at Ross Analytical Services, Inc. (RASI). 

2.0 SCOPE AND APPLICATION 

The amount of hazardous waste generated by RASI is less than 1000 Kg per month. RASI is considered a small 
quantity generator and is exempt from some of the U.S. and Ohio EPA Regulations impacting hazardous waste 
generators. 

This SOP deals only with waste designated in the four groups listed below. To handle other types of waste, contact 
the Laboratory Waste Coordinator for guidance. Some laboratory waste is hazardous and requires special handling 
and disposal. 

Laboratory wastes are categorized into the following four groups: 

1. Paper, cardboard, plastic and other non-hazardous, non-toxic materials - This material consists primarily of 
used packaging material and general office waste. 

2. Empty reagent and sample bottles 

3. Expired reagents and standard solutions 

4. Analyzed raw samples, sample residues, sample extracts, and sample digestates 

This SOP has been prepared to provide direction for RASI employees for the disposal of all laboratory wastes in a 
safe and environmentally sound manner. 

3.0 REFERENCES 

DOT Hazardous Material Regulation, 49 CFR 

RCRA Hazard Characterization and Manifest, 40 CFR 

TSCA PCB Characterization and Manifest, 40 CFR, Part 761 

Northeast Ohio Regional Sewer District 
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4.0 RESPONSIBILITY FOR PROPER WASTE DISPOSAL 

4.1 Corporate Commitment 

RASI is committed to the disposal of all waste in an environmentally safe manner. In general, non
hazardous waste is placed in a dumpster and removed by a contracted waste removal service. This waste is 
transported to a sanitary landfill for disposal. Special care is taken at RASI to insure that only non-hazardous 
waste is disposed of in this manner. Hazardous waste and non-hazardous waste generated as a result of 
laboratory activities is incinerated, whenever possible. When incineration is not possible or appropriate, 
these wastes will be treated or landfilled at an EPA approved site. Sewer disposal of waste and laboratory 
preparations is not permitted. 

4.2 Management Responsibility 

A Laboratory Waste Coordinator has been appointed at RASI. This individual is consulted whenever 
questions pertaining to laboratory waste disposal arise, whether or not covered by this document. 

4.3 Staff Responsibility 

All laboratory employees are responsible for the disposal of laboratory wastes in accordance with the 
guidelines contained within this document. 

5.0 PROCEDURE 

5.1 Paper, Cardboard, Plastics (Trash) 

Within each laboratory and office area, plastic trash containers have been placed for the disposal of non
hazardous non-contact wastes. These containers are emptied by the maintenance staff into the trash 
dumpster (blue). Cardboard is segregated into a separate dumpster (green) for off-site recycling. To 
conserve room in the dumpster. all empty cardboard boxes are broken down and flattened prior to placement 
into the dumpster. To avoid accidental cuts, DO NOT place broken glass into these trash containers; instead. 
use the metal and plastic containers which are designated for broken glass. 

5.2 Empty Reagent and Solvent Bottles 

5.2. l Containers from Acutely Toxic, Carcinogenic and Special Hazard Materials 

Certain empty containers, due to their original contents, require special care prior to being 
determined "empty". The empty containers of acutely toxic reagents ("P" listed materials), 
carcinogenic materials such as PCBs, and special hazard materials are triple rinsed prior to disposal. 
Triple rinsed containers that no longer present a hazard and are no longer regulated are disposed of 
as non-hazardous laboratory debris which is incinerated. 

5.2.2 Glassware and Containers 

Empty glassware and containers are crushed and placed in the trash dumpster for disposal. Empty 
soil sample containers must never be placed in the dumpster. To ensure compliance with the 
Department of Agriculture, Plant Protection Quarantine Program, all empty soil containers are 
disposed of in the laboratory lab debris waste stream which is incinerated and meets the 
requirements of the program. 
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Empty plastic containers are shredded and placed in the dumpster for disposal. Empty soil sample 
containers are never be placed in the dumpster. To ensure compliance with the Department of 
Agriculture, Plant Protection Quarantine Program, all empty soil containers are disposed of in the 
laboratory debris waste stream which is incinerated and meets the requirements of the program. 

5.3 Reagents and Standard Solutions 

These laboratory wastes are broken into four general classes, organic and inorganic. 

5.3.l Organic Reagents and Standard Solutions 

Expired or unneeded organic reagents and standards are segregated from current unexpired reagents 
when they are no longer usable or needed for their intended purpose. As a Pollution Prevention and 
Waste Minimization measure, these materials are put to other beneficial uses. In most cases, neat 
reference materials may be used for project-specific research and development while some expired 
solvents are used for cleaning glassware. Most expired standard materials are used by the Organic 
Preparation Lab to make the GPC deactivation solution as described in SOP# OP-052. 

Note: Disposal of these materials should only be considered after it has been determined that 
there are no other uses for the material. Contact the SHE Officer for guidance in 
appropriate disposal. 

5.3.2 Inorganic Reagent Solutions 

Inorganic reagent solutions include acidic, basic, and neutral aqueous reagents and standards. The 
same Pollution Prevention and Waste Minimization philosophy as described in Section 5.3. l is 
applied for these materials. Disposal of these materials is only considered after it has been 
determined that there are no other uses for the material. Contact the SHE Officer for guidance in 
appropriate disposal. 

5.3.3 Waste Solvents 

Solvent wastes are generated as a result of laboratory sample preparations. Solvents are segregated 
based on halogen content for economical disposal. Both of these waste streams are RCRA 
hazardous. The "Halogenated Solvent Waste" is primarily methylene chloride but contains samples 
residues and other solvents. The "flammable Solvent Waste" is primarily methanol and acetone but 
contains sample residues and other solvents. 

5.3.4 Waste Charcoal 

Charcoal waste is generated from solvent cleanup procedures and the purging procedures for air 
sampling equipment. This waste is charcoal that is contaminated with solvents. It is disposed of as 
a methylene chloride waste stream. 

5.4 Analyzed Samples, Sample Residues, Sample Extracts and Sample Digestates. 

5.4. l Aqueous Analyzed Samples 

These include such samples as waters that have been extracted by continuous liquid/liquid or 
separatory funnel procedures, samples which have undergone oil & grease extraction, and some 
samples which have been digested for metals analysis. Once these samples have been extracted or 
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digested, they are segregated based on the solvent or reagents used in the extraction or digestion 
process. After segregation, the samples are disposed. 

Samples extracted with methylene chloride or Freon are disposed of as RCRA non-hazardous (OP 
water) waste color coded in yellow. 

Water samples extracted with such solvents as chlorofonn and ether are disposed of as hazardous 
waste because of hazardous waste characteristics (e.g. DOOi, D022). Samples which have been 
digested for metals are labeled as "Metals# 2" waste which is color coded red. 

Acid solutions from metal digestates are segregated by whether (1) the digestate contained high 
concentrations of regulated metals or is highly colored, or (2) the digestate did not contain high 
concentrations of regulated metals or is clear. Digestates that contain high concentrations of 
regulated metals are disposed of as hazardous waste in the Metals # 2 waste stream (color code red); 
those which are low are disposed of in the Metals # l waste stream (color code blue). 

Note: Acid waste is neutralized in the satellite accumulation container prior to placeme!ll in a 
drum for disposal. 

Caustic waste generated as a result of the analysis of samples for cyanide content are disposed of as 
"Caustic Waste" which is color coded green. This waste stream includes both sample preparations 
and actual samples which are caustic. The caustic waste stream is considered hazardous waste; DO 
NOT neutralize this waste stream. The satellite accumulation containers of this waste stream are 
poured into poly-coated steal drums prior to disposal. 

5.4.2 Sample Extracts 

Organic sample extracts include extracts contained in auto sample vials including the portions 
retained by the Organic Preparation Department. These extracts are segregated according to 
whether they contain PCBs or not. Extracts that contain PCBs at 50 ppm or greater are disposed of 
in the PCB waste stream designated "PCB Lab Waste". This waste stream is both a RCRA and 
TSCA waste. Extracts that contain PCBs at concentrations less then 50 ppm are disposed of as 
RCRA wastes in a waste stream designated "Extract Vials". Both of these waste streams are placed 
into either paint cans or they are double bagged in polyethylene bags. These wastes are 
"containerized" in the department they originate and are taken to the waste accumulation area. 
These wastes are placed into an open-head drum until they are shipped to a RCRA or TSCA 
incinerator, as appropriate. 

5.4.3 Sample Residues 

Sample residues are the remaining portions of sample which are not used in for sample preparation 
or sample analyses. Samples are segregated based on sample type. All samples are inventoried 
prior to disposal. Analytical results for PCBs are reviewed and samples containing PCBs at 50 ppm 
or greater are disposed ofas "PCB Lab Waste". 

Samples that are clearly water samples (ground waters etc.) are disposed of in the waste stream 
designated "Water Samples". This is a non-hazardous waste. 

Water or aqueous samples that are colored or have multiple layers are disposed of as hazardous 
waste in the Metals# 2 waste stream. 

Soil and some solid samples such as filters are disposed of as "SoiVSolid Samples". These are not 
RCRA hazardous. 
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Waste samples such as paints are disposed of in one of two solvent waste streams generated by the 
Jab. Both of the solvent waste streams are considered RCRA hazardous waste. 

All client samples are either returned to the client or are incinerated. 

5.4.4 Contact Non-Hazardous Waste Stream 

Contact wastes include equipment and supplies used in the lab for the preparation and analysis of 
samples. This waste stream includes such items as latex gloves, weighing pans, wipes, bench coat, 
empty soil containers and pipets. Due to the contact nature of these items, this waste is collected in 
containers separate from "trash". This waste is placed into 5 gallon plastic pails which are emptied 
in to a Gaylord for disposal. This waste stream is designated "Lab Debris" and is considered non
hazardous. This waste is then incinerated. 

6.0 STORAGE OF MATERIALS PENDING OFF-SITE REMOVAL 

6.1 The Laboratory Waste Coordinator is advised of all wastes for off-site removal. Materials to be moved off
site are placed into a compatible containers which are in good condition. Temporary storage is established in 
a location which meets the storage needs for the identified hazard class. Flammable waste is stored in a 
flammable cabinet. 

6.2 Weekly inspections of the storage area(s) are conducted by the Laboratory Waste Coordinator. Inspections 
include such items as container condition, hazard segregation, container markings, and secondary 
containment. 

6.3 Weekly inspections of emergency equipment is conducted by the Laboratory Waste Coordinator. 
Inspections include items such as fire protection equipment, spill response equipment, and communication 
systems. 

6.4 The Laboratory Waste Coordinator is responsible for maintaining inventory and arranging off-site removal 
in accordance with applicable Federal and State requirements. A small quantity generator can accumulate up 
to 1000 kg of hazardous waste each month provided removal occurs within 180 days or 270 days when 
shipping more than 200 miles (total quantities not to exceed 6000 kg). PCB waste must be removed within 
270 days. 



Title: 

ISwF Nu: A~ oog oc 
lmtalCiate· 2q1g• 

lFatJfl _J_ ut ~ • 
St.and~rd Ope~ting Procedure pi=.Jte: Re·1ise•J: __ _ 

Training and Qualification in the Extraction Laboratory 

Ct;qtQ· 

~/t.h1 
!JC .~pprova I: 

l.O PURPOSE 

To describe the training program followed within the 
extraction laboratory. 

2.0 APPLICATION 

This procedure applies to all new employees in the 
extraction laboratory and if used to provide guidelines to 
a training program and a method of documenting employee 
training. 

3.0 REFERENCES 

Ross Analytical Services, Inc., Laboratory Quality 
Assurance Manual 

4.0 ASSOCIATED SOPs 

None. 

5.0 PROCEDURE 

Individuals hired to work in the extraction laboratory 
shall be trained as follows: 

5.1 First day - General orientation 

5.1.1 On the first day of work the new employee will fill 
out all required paper work for the personnel office. 
This usually takes one to two hours. During this 
time the employee will be issued an employee handbook 
and given the opportunity to briefly read the book 
and ask questions concerning benefits and related 
personnel policies. 

i 

• 1 

! 
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s.1.2 After completing the required paper work, the new 
employee will be introduced to the extraction 
laboratory supervisor and taken on a "get acquainted" 
tour. During this tour the following objectives 
will be met: 

1. Introduced to co-workers in the extraction lab. 

2. Introduced to the Administrative Assistant who 
will order the lab coats. 

3. Introduced to the various laboratory supervisors 
including GC/MS, GC, and Laboratory Director. 

4. Familiarized with general lab layout and emergency 
exits and equipment. 

5.1.3 After the tour the following materials will be issued 
to the employee: 

1. Safety glasses. 

2. Solvent gloves. 

3. A laboratory coat. 

4. A copy of the laboratory safety manual. 

5. A copy of the pertinent extraction lab SOPs. 

These materials are the property of Ross Analytical 
Services, Inc., and must be returned if the employee 
leaves the company. 

5.1.4 After issuing these materials the employee will be 
ask to read the safety manual and complete any other 
required safety training. After reading the safety 
manual and completing the appropriate training, the 
employee will meet with the Laboratory Safety Officer 
to review the safety materials and to be given the 
opportunity to ask any safety related questions. 

5.2 Training 

5.2.1 New extraction lab employee will be assigned to work 
with a senior technician by the laboratory 
supervisor. 
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During this training period the senior technician 
will perform routine extractions and, where possible, 
volunteer to help other technicians by performing 
general methods. 

When the senior technician feels that the new 
employee can perform a general method without 
supervision, the technician will notify the Group 
Leader. The Group Leader will initiate these steps: 

l. Three samples of know concentration will be given 
to the new employee to extract by this newly 
learned method. 

2. Extracts will be analyzed by the appropriate lab. 

3. A successful extraction will vary from test to 
test and be judged by the laboratory supervisor. 

4. If results are good, the new employee is judged 
competent in that method. 

5. If the results are poor, the procedure which the 
employee followed will be reviewed for error. If 
no error can be found, the employee will repeat 
the extraction under supervision. 

5.2. Training will continue until the new employee has 
learned the following extractions: 

1. Method 3510 for BNAs and pest/PCBs. 

2. method 3520 for BNAs and pest/PCBs. 

3. Method 3540 for BNAs and pest/PCBs. 

4. Method 3550 for BNAs and pest/PCBs. 

5. Extraction of PCB's from oil. 

After these methods have been learned, the employee 
will be allowed to work on his/her own and assigned 
to other technicians to learn new methods. 

5.2.3 Progress will be reviewed at the end if each month 
until the probationary period is over. 
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5.2.4 Documentation of training will be forwarded to the 
Administrative Assistant for inclusion in the 
employee's training file. 

5.3 Continuing Analyst Training 

5.3.l Extraction laboratory analysts will continue to train 
on new and non-routine methods by working with an 
analyst experienced at the method. When the analyst 
feels competent with the new procedure, the analyst 
will perform the extraction on the next set of 
samples received for that particular analysis. The 
sequence will include two blanks, a matrix spike and 
spike duplicate, along with 3 spiked blanks. 

5.3.2 After completing the extraction, the Analyst 
Proficiency Documentation form (Figure 1) will be 
submitted to the Quality Control Coordinator. The 
results of the analysis will be evaluated by the 
group leader and Quality Control to determine 
proficiency. 

5.3.3 If the results are within normal quality standards, 
the Analyst Proficiency Document will be maintained 
on file for all analysis the analyst has mastered. 
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1.0 PURPOSE 

To describe procedures for storage and handling of compressed and liquid gases. 

2.0 APPLICATION 

This SOP applies to all storage, transport, and use of compressed and liquid gases in the RASI Laboratory. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

Compressed and liquid gases are divided into four general categories for storage and handling: Flammable, Oxidant. 
Cryoliquid, and Other. Each category is treated separately below. 

5. I Purchasing 

Gas grades and the cylinder and tank sizes for the gases normally used at RASI are listed in Table l. Gas 
regulators have shafts and threads that prevent unsafe hookups (such as moving one from oxygen to 
hydrogen). The most nearly "universal" fitting is a 580; it is used for argon, nitrogen, and helium. Consult a 
gas vendor's literature to select the proper regulator. 

5.2 General Storage and Handling 

5.2. l Compressed gas cylinders must be chained or otherwise secured to a rigid support when not being 
moved. Cylinders must be moved using the appropriate carts, with all safety restraints applied. 
Whenever possible, cylinders should, be chained individually. Never move a cylinder or tank with 
a regulator attached. 

5.2.2 When a cylinder or tank is received, attach a yellow status tag to it (not to the cap). When the 
container is first used, tear off the "FULL" section. When you are finished with the tank, tear off 
the "IN SERVICE" section. This should be done whether the tank is truly empty or not. Store as 
described in 5.7, below. 
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5.2.3 Before attaching a regulator to a new tank, briefly and slightly open the valve to blow dust or 
foreign matter from the opening. 

5.3 Flammable Gases 

5.3. l The flammable gases nonnally used at RASI are acetylene and hydrogen. Flammable gas cylinders 
must be kept in the cage at the outside rear of the building whether they are full or in service. The 
cage has separate sections for acetylene (the bay nearest the gate) and hydrogen (the bay farthest 
from the gate). If other flammable gases are acquired, see the Operations Manager for storage 
requirementc;. 

5.3.2 Do not tip acetylene cylinders more than 30 degrees from the vertical. The gas is dissolved in 
acetone and acetone will get into the valve and be carried into transfer lines and instruments. 

5.4 Oxidants 

The oxidant gases nonnally used at RASI are oxygen. In-service cylinders may be secured in the 
chase between GC and GC/MS or at the point of use. 

5.5 Cryoliquids 

5.5.1 The cryoliquids nonnally used at RASI are nitrogen and argon. In-service tanks are stable on their 
wheels at the point of use and are not chained. 

5.5.2 Special precautions are necessary for handling cryoliquids. Because the tanks continually vent, 
store and use them only in well-ventilated areas. \Vhen withdrawing liquid, wear insulated gloves 
and safety glasses or a full face shield. 

5.6 Others 

The "other" gases used at RAS! are compressed air, carbon dioxide, nitrogen, helium, argon, and 5% 
methane in argon. Full cylinders may be stored in the chase between GC extractables and the Air lab or in 
the rack in the warehouse. 

5.7 Empty cylinders and tanks 

Cylinders and tanks whose useful life has passed are defined as empty even if they still retain some of their 
contents. Empty acetylene tanks are kept in the acetylene bay. All other empty tanks are placed in the 
cylinder storage rack located in the warehouse. 



Gas 

Acetylene 

Air 

Argon (liquid) 

Carbon dioxide 

Helium 

Hydrogen 

5% Methane in argon 

Nitrogen (gas) 

Nitrogen (liquid) 

Oxygen 

TABLE 1 

GRADES AND CONTAINER SIZES OF 
NOR.MALLY-USED GASES 

Laboratorv Using 

MT 

GC 

MT 

II 

GC, GC/MS, II 

GC 

GC 

MT,OP 
GC,GC/MS 

OP 
GC/MS 

II 
II 
WC 

Grade 

99.6% 

Zero 

99.99% 

99.99% 

99.999% 

99.999% 

99.998% 
99.998% 

Medical 
99.995% 

Size 

L5 

J 
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Bulk tank 

J 

J 

J 

J 

Bulk tank 
Bulk tank 

PG45 HP 
PG45 LP 

J 
J 
J 
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1.0 PURPOSE 

To help keep an instrument running properly, routine daily, 
weekly, or monthly maintenance must be performed. 
Maintaining an effective routine preventive maintenance 
schedule requires proper documentation. The purpose of 
this SOP is to assist the analyst in keeping an effective, 
well-documented routine preventive maintenance log book. 

2.0 APPLICATION 

This SOP applies to the following instruments: 

Thermal Jarrell Ash Enviro 36 ICP 
Varian SpectrAA-20 Flame Atomic Spectrometer 
Varian SpectrAA-400Z graphite Furnance Atomic 
Spectrometer 

- Dohrman/Rosemount DC-80 TOC Analyzer 
- Dohrman/Rosemount DC-20 YOX Analyzer 
- Lachat Automated Ion Analyzer 

3.0 REFERENCES 

3.1 Operation Manuals for the Thermal Jarrell Ash Enviro 36 
ICP. 

3.2 Operation Manuals for the Varian SpectrAA-20 Flame 
Atomic Absorption Spectrometer. 

3.3 Operation Manuals for the Varian SpectrAA-400Z Graphite 
Furnace Spectrometer. 

3.4 Operation Manuals for the Dohrman/Rosemount DC-80 TOC 
Analyzer. 
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3.5 Operation Manuals for the Dohrman/Rosemount DX-20A TOX 
Analyzer. 

3.6 operation Manuals for the Lachat Automated Ion Analyzer. 

4.0 ASSOCIATED SOPS 

None. 

5.0 PROCEDURE 

5.1 Preventive Maintenance Schedules 

5.1.1 Thermal Jarrell Ash Enviro 36 ICP 

Maintenance 

Pump tubing 
Capillary tubing 
Quartz tubing 
Injector tube 
Nebulizer insert 
RF coil 
Quartz bonnet 
Drain bottle 
Purge gas 
Purge windows 
Vacuum pump oil 
Adsorption trap 
Exhaust filter 
Nitrogen filter 

Check 
Frequency 

Daily 
Daily 
Daily 
Daily 
When needed 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

5.1.2 Varian SpectrAA-20 

Maintenance 

Contact rings 
Graphite tube 
Quartz windows 
Injector tubing 

Check 
Frequency 

Daily 
Daily 
Daily 
Daily 

5.1.3 Varian SpectrAA-400Z 

Maintenance 
Check 

Frequency 

Quartz tube assembly Daily 
Quartz windows Daily 

Replace 
Frequency 

Every 2 days 
When needed 
When needed 
When needed 
When needed 
When needed 
When needed 

When needed 
When needed 
Every 6 mos. 
Every month 
Annually 
Annually 

Replace 
Frequency 

Every 6 mos. 
When needed 
When needed 
When needed 

Replace 
Frequency 

When needed 

Clean 
Frequency 

When needed 
When needed 
When needed 
When needed 
When needed 
When needed 
When needed 
When needed 
When needed 
When needed 

Clean 
Frequency 

Daily 

When needed 
When needed 

Clean 
Frequency 

When needed 
When needed 
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5.1.4 Dohrman/Rosemount DC-80 TOC Analyzer 

Maintenance 

Replace septa 
Replace glass wool in boat 
Replenish reaction vessel reagent 
Repack tine and copper scrubbers 
Replace pump tubing 
Repack lithium hydroxide scrubber 
Repack cupric oxide furnace tube 
Wipe down outside of instrument 

Frequency 

As needed 
Daily, when in use 
Daily, when in use 
As needed 
As needed 
As needed 
As needed 
As needed 

5.1.5 Dohrman/Rosemount DX-20A TOX Analyzer 

Maintenance 

Check inlet and outlet tubes 
for residue buildup 

Clean or replace inlet and 
outlet tubes 

Check all electrodes for 
residue buildup 

Clean or replace cell electrodes 
Replenish electrolyte solution 
Replace glass columns and 11 0 11 

rings 
Wipe down outside of instrument 

Frequency 

Daily, when in use 

As needed 

Daily, when in use 
As needed 
As needed 

As needed 
As needed 

5.1.6 Lachat Quick Chem Automated Ion Analyzer 

Maintenance 

Check helium tank 
Change pump tubing 
Replace colorimeterlamp 
Replenish reagents 
Wipe down outside of 

instruments 

5.2 Documentation in Logbook 

Frequency 

Daily, when in use 
Monthly 
Yearly 
As needed 

As needed 

Each day, before an analyst begins to run an instrument, 
the routine preventive maintenance check sheet must be 
filled out (Form A). 

5.2.1 Always begin by entering the date and the instrument 
checked. 
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5.2.2 After the daily checks are made the analyst enters 
his or her initials in the appropriate column in the 
check sheet. 

5.2.3 In the event that an item on the check sheet is 
replaced or cleaned, the analyst's initials are 
entered in the appropriate column on the preventative 
maintenance check sheet or on the parts inventory 
check sheet (Form B) . 

5.2.4 The comments column of the check sheet is to be used 
for referencing detailed accounts of all uncustomary 
repairs, replacements and maintenance to the back 
side of the check sheet (Figure 2) by entering "on 
back" in the space provided. The analyst's initials 
and the date are to be entered immediately after any 
comments are entered on the back page. 

5.2.5 A yearly calendar is kept in the log book to help 
remind the analyst of monthly, semi-annual, and 
annual maintenance. 

5.2.6 Preventive maintenance documentation is reviewed 
monthly by the Group Leader. 
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~:====================================================================: 

PREVENTIVE I P.OU i" INE ~.AINT£NANCE 
DOHRt'\ANN oc-eo TOC ANALYZER . :=====================================================================! 

Daily Basu 

Replace Glaes Wool 

Date Initials Date Initials Date Initials 

I 

• ·=====================================================================· 
Daily Basis 

Replenish Per~l!ate Sol·n 

Date Initials Date Date Initials 

:===========:=========================================================: 

. , 

As Needed 3asis 

Date 

Repack Tin & Cvpper Scrubbers 

Replace pump tubing 

Repack Lithium Hydroxide Sc:"'~bber 

Repack Cupric Oxide tube 

Initials 

:===================--=================================================! . 
Cheeked .By: ________________ _ 

·====================================?================================: 
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Figure 3 
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:===================================================================== 
Daily Baaia 

Cleek Inlet & Outlet Tubes For Residue Buildup 

De.te Initials Oat.e Initials Date Initials 

I 
I 

=====================================================================: 
Daily Baeis 

Check Cell Electrodes For Residue Buildup & Replenish 2lectro1Yte 

Date Initials Date ;nitia.ls Date Initials 

·---------------------------------------------------------------------· ·---------------------------------------------------------------------, 

I 
I .. 

As Needed Basis 

Date Initials 

Clean Inlet. & Outlet Tubes 

Replace Inlet & Outlet Tubes 

Clean Call Electrodes 

Replace ~11 Elec~rodee 

··=========================:=::========================================= 
I 
I : Oleclced By: _________ _ 

:=============--=:=================~=================================== 
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1.0 PURPOSE 

To describe the procedure for cleaning glassware to be used 
for analyses in the inorganic laboratory. 

2.0 APPLICATION 

This procedure applies to all glassware and plastic ware in 
the inorganic lab. 

3.0 REFERENCES 

3.1 EPA Handbook for Analytical Quality Control in Water 
and Wastewater Laboratories, 1979. 

4.0 ASSOCIATED SOPs 

None. 

5.0 PROCEDURE 

5.1 General Wet Chemistry Glassware 

5.1.1 Immediately after use, glassware should be 
rinsed with tap water to remove residues. 

5.1.2 Wash all glassware with a brush or scrubbing 
pad in a 1% solution of Liquid-Nox detergent. 

5.1.3 Rinse well with tap water to remove all traces 
of detergent, then follow with several 
deionized water rinses. 

5.1.4 Place glassware in the drying cabinet until 
dry. 
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5.2.1 Immediately after use, rinse pipets with tap water 
and place into the basket inside the soaking cylinder 
filled with detergent solution. 

5.2.2 When the basket is full, place it into the siphon 
washer and drop in an Alco-Tabs tablet. 

5.2.3 connect washer to tap water faucet and turn on hot 
water at a rate which will allow siphon to work 
correctly. Run for 30 minutes. 

5.2.4 Turn off tap, switch connection to deionized water 
faucet and run with deionized water for an additional 
ten minutes. 

5.2.5 Place pipets in the drying cabinet until dry. 

5.3 Special Cleaning Requirements 

5.3.1 Glassware with stubborn deposits may be soaked in 
Nochromix overnight and then rinsed well with tap 
water and deionized water. 

5.3.2 Greasy residues may be removed with acetone or by 
soaking with warm NaOH (-1 g/50 mL H20) for 10 to 15 
minutes. 

5.3.3 All glassware used for metals analysis must be washed 
and rinsed as above, then immersed in a batch of 1:1 
nitric acid for 30 minutes. Carry items from the 
bath to the nearest sink in a plastic tub, and rinse 
with copious amounts of deionized water. 

NOTE: Always wear rubber apron, runner gloves, and 
eye protection when working with the acid bath. 

5.3.4 Glassware to be used for phosphorus analysis should 
never be washed in phosphate-containing detergent. 
prior to first use, soak this glassware in hot 1:1 
HCl for 30 minutes. Thereafter, rinsing well with 
hot tap water followed by deionized water is 
sufficient unless visible residues remain. 

5.3.5 Glassware to be used for oil and grease analysis 
should be rinsed with Freon and allowed to dry under 
a hood, then placed in a desiccator until needed. 
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6.1 Spot check randomly selected items periodically with pH 
indicating solution to assure no trace of acid or alkali 
remains after cleaning. 

6.2 Monitor reagent blanks for all analyses performed. A 
high blank often indicates improper cleaning of the 
glassware. 
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1.0 PURPOSE 

This SOP defines the procedure for maintaining chain-of-custody for samples and related sampling materials. It 
will ensure the traceability of samples should their data be questioned. 

2.0 APPLICATION 

This procedure applies to all samples processed through the laboratory. 

3.0 REFERENCES 

None 

4.0 AS SOCIA TED SOPs 

SOP No. SC-002, Sample Receipt, Log-in and Storage 

S.O PROCEDURE 

5.1 Chain-of-Custody 

5.1. l The chain-of-custody on samples begins in the field. Chain-of-custody forms (Figure 1) may be 
obtained from Sample Control or clients may use their own forms. 

5.1.2 The sample identification. time of sampling, date of sampling, sample descriptions, sampler's 
name, and company name. Note that if a chain-of-custody form is used from another company, 
information on these forms may vary from the RASl forms. 

5.1.3 When the RASI lab receives the samples, the information is checked to be accurate. The chain
of-custody seals (Figure 2) ,if present, are inspected to ensure they are intact, legible, and dated 
correctly. If the sample arrives by a common carrier (e.g. Fed-Ex or UPS) the airbill is signed 
and the date and time of receipt is noted. The samples are inspected for information accuracy. 
The chain-of-custody forms are signed and dated by the recipient and the conditions of the chain
of-custody seals upon receipt is noted. Any problems are noted on the chain-of-custody form. 

5.1.4 Once the samples are in Sample Control's custody, an internal chain-of-custody system is 
initiated. The samples are under the custody of the Sample Control Department. Anyone who 
removes a sample from the Sample Control area must log it out using the Internal Chain-of
Custody (Sample Control Record) (Figure 3). This is done by recording the RASI identification 
number, the test to be performed, the initials of the remover and the date and time of removal. 
Once a sample is signed out by remover, he/she is responsible for that sample until it is returned 
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to Sample Control. The only exception to this general sample documentation are the CLP and 
similar programs, for which each SDG has its o\\n internal chain-of-custody. 

5.1.5. Samples must be returned to Sample Control at the end of each day, noting the date and time of 
return. and storage location in the logbook. Any analyst who \\ishes to transfer a sample to 
another analyst must first return to Sample Control and make the changes in the log book. 

5.1.6 The log books are reviewed daily and initialed by a sample custodian. If a person has failed to 
abide by the established protocol, a mark is made to highlight the problem. If an individual 
repeatedly fails to follow the established protocol, a memo is sent to his/her supervisor. 

5.1.7 The chain-of-custody forms received from the field are transferred from Sample Control to the 
Reporting Department once logging is complete. They are filed there until the data repon is 
completed. The chain-of-custody documents are then filed with the report. 

5.1.8 If a sample is returned to the client for a reason other than routine disposal, the chain-of-custody 
is signed and a copy is put in the file for that project. The original is sent on with the samples. 

5 .1. 9 If a portion of a sample is sent to a subcontractor. a chain-of-custody form is generated by Sample 
Control to accompany the samples. A copy is placed in the files and the original is sent back to 
RASI with the written report. 

5.2 Sample Security 

5.2. l The door to the Sample Control room is kept locked unless occupied. Only Sample Control 
personnel have keys to the sample control areas. All samples must be returned to Sample 
Control each night. During times which sample control personnel are unavailable, such as after 
normal business hours, one laboratory person \\ill be the designated "sample custodian". If there 
is a time when only one indhidual is working in the laboratory, he or she \\ill be the designated 
"sample custodian". On these occasions samples will be returned to Sample Control, signed in 
and placed on a cart inside the walk-in cooler. The next morning sample control personnel will 
make sure that all samples on the cart are signed in. Sample Control personnel will then put 
samples away. 
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Chain-of-Custody Form 
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Figure 3 
Internal Chain-of-Custody 
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Sample Receipt, Log-in and Storage for Non-CLP Samples 
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1. 0 PURPOSE 

This procedure defines the actions taken to properly log 
and store samples received at the RASI Laboratory. 

2.0 APPLICATION 

This procedure applies to all samples sent through the 
Laboratory for analysis or other processing, other than 
those received through the US EPA Contract Lab Program. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

SOP No. sc-001-00, Chain of custody and Sample security 
SOP No. SC-003-00, Monitoring Sample Control Refrigerator 
Temperature 

5.0 PROCEDURE 

5.1 Sample Receipt 

5.1.1 If there is paperwork on the outside of the 
container used for transporting the samples, 
read to see if it notes any hazards 
associated with the samples. 
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If the samples are in a cooler or if they 
are suspected of being hazardous, open the 
transportation container in the Sample 
Control hood. The appropriate protection 
should be used by the person handling the 
samples. Normally this means gloves and 
protective glasses. In some cases a face 
mask may be needed. 

Remove the samples from the transportation 
container. Line the samples up in the most 
logical order. (This may be by sample date, 
numeric, alphabetic, or according to the 
paperwork if there is no other logical 
order.) 

5.2 Sample Inspection 

5.2.1 

5.2.2 

Check the sample against the paperwork to 
verify the paperwork is accurate. Note any 
discrepancies on the chain of custody, if 
applicable, and also on a nonconformance 
memo. 

The condition of these specific samples 
should be checked as follows. All 
discrepancies between the sample condition 
and the desired condition as mapped out in 
the following paragraphs will be noted on 
the chain of custody if applicable and on 
(Figure 1). 
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Figure l 

NQNCONFORMANCE MEMO 

-1.ient: --------- Work Order No.: --------- Filed by: --- Date: __ _ 

Sampl~s}Affected: __________________________________________________________ ___ 

Area: _sc_oP _IP _n 

Nonconfonnance 

GC_GC/MS MT Other ------------

Please exnlain nooc:oo.formanc:ea (issues which affect data quality) in the space below for reasoaa such as (1} holding times 
exceeded; (2) samples which are lost during extraction or analysis, especially when no~· is pouible; (3) quality control (QC) 
data is outside of defined limits; ( 4) wbea reported detection limits are hi&fier than specified in contract, method. ud/or project 
plan; (S) sample received in a brokm coaditioa, without proper preservation, or in ID impropec container; (6) or, uy other 
problem issues which may arise in the course of sample receipt. preparation, or malysia. 

(Note that DOllCOl1formanc mrmoe are to be used to provide acqmte md concise jpfumpttop regardipg problems a&10Ciated with 
our client's samples.) · 

CORRECTIVE ACTION 

_Client informed verbally on-------------by-------

-Client informed in writing OD by---------

- Sample(s) processed •as is•. Comments: -----------------------------

- Sample(s) on hold until-------- If released, notify: ------------------

Corrective action initiated/performed by: ----------Date------
Operations concurrence: ---------------Date------

QA Concurrence:-----------Date:-----

CORRECTIVE ACTION VERIFICATION 

Verified _Cannot verify. Reason: ---------------------------

Verified by: ----------------Date _____ _ 
ORIGINAL MUST BE RETAINED IN THE PROJECT FILE 

NONCONF.OOC 
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5.2.2.1 Hivol filters for TSP analysis 

5.2.2.1.1 

NOTE: 

s.2.2.1.2 

Remove filters from envelopes and 
sleeves and inspect for holes, 
tears, and excess particulate 
matter. If necessary, void the 
sample and fill out a 
Nonconformance Memo. Leave voided 
filters in the envelope. 

Wear gloves when handling filters. 

Place filters in a rack as they are 
logged. (No numbers are placed on 
the filters; the lab number is 
placed in the envelope.) 

5.2.2.2 Method 5 Stack Testing Samples 

5.2.3 

Check each sample for accuracy against the 
recovery sheets. Note any discrepancies on the 
recovery sheets and a Nonconformance Memo. 
Check the container numbers, filters, and 
liquid levels carefully. 

(Figure 2) describes the necessary requirements 
for the more common sample types received. The 
aqueous fractions that should be preserved are 
checked with pH paper. The temperature of one 
sample of a shipment is taken with a calibrated 
thermometer and recorded on the work order. 
Problems are documented as nonconformances. 

5.3 Sample Log in 

5.3.1 Each sample submitted to the lab is assigned a 
unique identity. Logging in is performed on a 
computerized system called Sample and Analysis 
Management (SAM}, developed by Radian Corp. The 
following information common to all samples in a 
batch is entered: 

Client code and project number 
The person within RASI requesting the work 
Date of receipt 
Date the report is due 
Date samples can be discarded and the method 

of discarding 



5.3.2 

5.3.3 
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A work identification (such as case number) 
Text comments applying to all samples 
The following information specific to each 

sample is entered: 

Sample matrix and the client's 
identification of the sample 

Date of sample collection 
Storage location in the laboratory 
Test(s) to be performed 
Text comments applying to individual samples 

SAM assigns a hyphenated number to each sample and 
fraction within a sample. This number is written 
on the sample bottle in indelible marker. A 
fraction is usually a separate container 
appropriate for a specific set of tests; for 
instance, a sample being analyzed for cyanide, 
metals, and extractable organics would have three 
fractions. Sample Number 91-02-040-03B is 
interpreted as follows: 

91 - Sample batch received in 1991 
02 - Sample batch received in January 

(the first month) 
040 - Sample batch is the 40th received in January 

03 - Sample is the third in the batch 
B - Fraction is the second on the sample 

For SAM, the laboratory is divided into 
departments such as organic preparation, GC/MS, 
classical wet tests, and AA/ICP. Each test is 
assigned to one department. The system prints a 
master work order listing all samples and their 
tests and a work order for each department 
represented in the order. Each department work 
sheet lists only those samples which will be 
prepared or analyzed in the department. The 
system also prints a label for each sample 
container. Copies of the master work order are 
distributed to the Technical Director and to the 
appropriate Supervisors. The original is kept in 
a three-ring notebook in sample control. Copies 
of the department work orders are distributed to 
the appropriate departments supervisors'. (A copy 
of the master work order is filed with the raw 
data and report.) Dates of completion, reporting, 
and invoicing are later entered into SAM. The 
work order is archived (removed from the active 
database) about 3 months after it is invoiced. 
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The samples remain in Sample Control until removed 
for analysis. The temperatures of the 
refrigerators in the sample storage are monitored 
to ensure that proper storage temperature is 
maintained (See SOP No. SC-003-00). Transfer is 
documented on a Sample Control Record which is 
maintained by the sample custodian. The Sample 
Control Record documents all custody changes that 
occur in the laboratory and each procedure 
performed on the sample (See SOP No. sc-001-00). 

5.4 Sample Storage 

5.4.1 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

5.4.6 

Hivol filters for TSP Analysis 

5.4.1.1 Store in the balance room. 

5.4.1.2 Place a Kimwipe over the rack. 

Method 5 stack testing sample 

5.4.2.1 Store on the metal shelves in sample 
control. 

5.4.2.2 If it is a modified Method 5, contact the 
project manager, QA Coordinator, or 
Technical Director on how to store the 
samples. 

Store highly concentrated samples in coolers in 
the cold box. 

Extracts 

5.4.4.1 Store extract samples on shelves (for 
metals) RT lA-F or (for all others) CB 12A-F 

NOTE: The refrigerator is separated into areas for 
Base-Neutrals, PCB, Acids, and Pesticides. 
These areas are clearly marked. 

Use the chart (Figure 2) to determine where to 
store other common types of samples. 

Non-routine samples will be stored according to 
the project manager, QA Coordinator or Technical 
Director instructions. 



Water Samples 

Metals 
Hardness 
Oil & Grease 
Phenolics 
COD 
TKN 
NH3 
N03 
Phosphorus 
TOC 

cyanide 
Sulfide 

pH 
Other Inorganics 

624 
8240 
SELVA 
625 
8270 
Pesticides 
PCB 

Preserved 
to pH = 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

10 
10 

none 
none 

Bottle 
Type 

any 
any 
glass* 
glass 
any 
any 
any 
any 
any 
any 

any 
any 

any 
any 

Other Extractables 

** 
** 
** 
none 
none 
none 
none 
none 

glass* 
glass* 
glass* 
glass 
glass 
glass 
glass 
glass 

Soil Samples 

Metals 
Other Inorganic 

624 
8240 
Other Volatiles 
625 
8270 
Pesticides 
PCB's 
Other Extractables 

none any 
none any 

none glass* 
none glass* 
none glass* 
none glass 
none glass 
none glass 
none glass 
none glass 
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Temperature 

room 
room 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 

4 c 
4 c 

4 c 
4 c 

4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 

room 

4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 
4 c 

4 c 

Storage 
Location 

RT 
RT 
CB 
CB 
CB 
CB 
CB 
CB 
CB 
CB 

CB 
CB 

CB 
CB 

VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 

RT 
CB 

VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 
VOA Ref. 

* Must have at least 2 bottles per sample 
** Do not open bottles to take pH or temperature. 

Figure 2 



Preserved 
to pH = 

Other Samples Types 

Oil for PCB's none 
Other Oils none 
Sludges none 
VOST Tubes none 
XAD-2 Resin none 
Canisters none 
PUF Filters none 
Filters for Metals 
Coal none 
QC Ampules none 
Charcoal Tubes none 

"Any" means plastic or glass 

Bottle 
Type 

glass 
any 
any 
glass 
any 
any 
any 
any 
any 
glass 
glass 

SOP No.: sc-002-00 
Initial Date: 2/1/91 
Page 8 of 8 
Date Revised: 

Temperature Storage 
Location 

room RT 
4 c CB 
4 c CB 
4 c VOA Freezer 
4 c 
room RT 
4 c CB 
room RT 
room RT 
room RT 
4 c VOA Freezer 

Figure 2 
(Continued) 
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To describe the procedure for monitoring and controlling the temperatures of refrigerators used for sample storage. 

2.0 SCOPE 

Most samples are maintained under refrigeration to preserve integrity. As a control measure, the temperatures of 
all sample storage refrigerators must be checked routinely. If readings are beyond acceptable limits, corrective 
action must be taken. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

SOP AD-005, Calibration of Thermometers 

5.0 EQUIPMENT 

5 .1 Glass mercury thermometers which have been callorated against an NBS-traceable thermometer within 
the past year 

5.2 Mineral oil 

5.3 Vials, 40 mL 

6.0 PROCEDURE 

6.1 Thermometer Preparation 

6.1.1 Immerse the end of the thermometer in a 40 mL vial containing approximately 20 mL mineral 
oil. Seal the top to prevent spillage. 

6.1.2 Place the thermometer vial near the center of the refrigerator. 

6.2 Temperature Monitoring 

6.2.1 Refrigerators are uniquely identified. The temperature of each refrigerator must be checked twice 
daily. The first temperature check must be done before 10:00 a.m., and the second in the mid-to-
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late afternoon. The reading is recorded along with the date, time, and initials of the person takir 
the reading on a Refrigerator Temperature Record sheet (Section 7.0, Figure 1). Log sheets are 
kept in a folder with a magnetic clip, and are attached to a cabinet next to the cold box in Sample 
Control until completed. They are checked periodically and signed by a person from Quality 
Assurance. Completed pages will be filed in the QA Department. 

6.2.2 The acceptable range for the refrigerator temperature is 4°C ± 2°C (or 39.2°F ± 3.6°F). The 
acceptance range for the organics extract freezer is -10 to -20 °C. 

6.2.3 1f a reading is found to be unacceptable, corrective action must be taken. A Refrigerator 
Nonconfonnance Memo (Section 7.0, Figure 2) which documents the actions taken must be filed. 

6.2.4 Below are the recommended procedures to be followed when an unacceptable reading is obtained. 
Remember that each case may be unique and that good judgement will be necessary to decide on 
specific actions. 

6.2.4.1 lfthe temperature is below 2°C: 

l. Open door to warm the refrigerator 

2. If problem cannot be corrected immediately, consult the Technical Director or 
QA Manager for actions to be taken (See Section 6.2.5) 

6.2.4.2 lfthe temperature is above 6°C: 

1. Check to see that the refrigerator is getting power. 

2. Assume excess activity and recheck temperature after two hours. 

3. Consult Technical Director or QA Manager for immediate actions to be taken. 
(See Section 6.2.5) 

6 .. 2.5 For cases where a serviceman is required, it may be necessary to take immediate actions to 
preserve the integrity of samples. The Technical Director or QA Manager must decide what 
these actions will be. They may include: 

l. Do nothing until repairman comes. 

2. Put ice or blue ice in malfunctioning refrigerator. 

3. Move samples to another refrigerator. 

6.2.6 1f moved, samples may be returned to a refrigerator when two consecutive readings two hours 
apart are within acceptance limits. 



7.0 FIGURES 

Figure 1 
Example Refrigerator Temperature Record 

ROSS ANALYTICAL SERVICES 
Refrigerator Temperature Record 

Temperature, degree Celcius 

Date Checker SC 1 Cold Box Time 
! 

I 

I 

I 

I I 
! I I ! 

I 
I I i 

I I I I I I I 

I I I I 
I I I 

I I I ! ' 

I I I I 

' I 

I i I 
I i I i 

I 

I I 
I 

I I i 
I 

I I I I 
i I I I 
I I I I I 

i I I I ~ ' 
I i I I 

I i i I 
I 

I I I I I 
1 1 

I ! ; ; ~ 
I I I I i 
I 1 
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Comments/Corrective Actions 

~ 
1 
I • 
! 
~ 
~ 

~ 
1 

~ 

i 
4 

' I 
: 
: 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 ' 
2~~~--:~~~__;.~~~......;.~~~_._~~~-~~~~~~~~~~~~~~~-.: 

Acceptable Range = 4 +/- 2 cegrees Celcius 
If you have any problems or ~1.,;estions, contact the QA Department 
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Example Refrigerator Nonconformance Memo 

ROSS ANALYTICAL SERVICES 

Refrigerator Nonconformance Memo 

Date Reported ___ _ Refrigerator ----
Reported by Refrigerator Contents 

Acceptable Range: 2-S-C 

1) Record temperatures when outside of acceptable range 
2) Note the following corrective action(s) taken 

- -:_·-
A. Checked to see if refrigerator is on and has power 
B. Opened door to raise temperature 
C. Adjusted thermostat 
D. Assumed heavy activity - - rechecked after 2 hours 
E. Put ice or refrigerant in refrigerator 
F. Called repair service 
G. Moved samples to another refrigerator 
H. Other 

TIME TEMP CORRECTIVE ·ACTION TAKEN 
in°c 'document all actions taken with the reference letter or a statement) 



I Ross Analytical Services, Inc. 
STANDARD OPERA TING PROCEDURE 

vedb: Date: 

1.0 PURPOSE 

To describe the procedure for reviewing sample control records in the RASI Laboratory. 

2.0 APPLICATION 

SOP No.: SC.-004-01 
Initial Date: 2/1/91 

Pagel of 1 
Date Revised: ll/14/94 

This procedure applies to the review of the log book used to track sample removal from and return to Sample 
Control. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Sample Control log books are re\-iewed each day by the Sample Control Supenisor or designate for 
completeness and legibility. The reviewer will also check to ensure that all samples signed out the day 
before have been signed back into Sample Control. 

5.2 Any nonconformances will be highlighted in the log book. 

5.3 The nonconformance will be discussed immediately with the appropriate party. If sample integrity was 
affected, a Nonconformance Memo will be filed. 

5.4 If a person is habitually delinquent. a memo will be sent to his/her supenisor. 

5.5 All log book pages will be initialed and dated after review. 



Ross Analvtical Services. Inc. 

1.0 PURPOSE 

STANDARD OPERATING PROCEDURE 

SOP No.: SC..005~1 
Initial Date: 1/4/93 

Page 1 of7 
Date Revised: 1217/94 

This SOP describes how to assemble containers, preservatives, chain of custody papers, and instructions for sample 
collection. 

2.0 APPLICATION 

This SOP applies to projects in which the samples to be collected are water, soil, sediment, waste, and similar 
materials. It does not address air sampling media. 

3.0 REFERENCES 

3.1 Test Methods for Evaluating Solid Waste, SW-846. 

3 .2 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020. 

4.0 ASSOCIATED SOP's 

None. 

5.0 PROCEDURE 

5.1 Most water and soil sampling projects require RASI to provide sample containers. The Sales Department 
or other client contact person notifies Sample Control of the project scope, including the number of 
samples of each matrix and the tests to be performed. A RASI Bottle Kit List (Figure 1) may be filled out 
by the client contact person. If not, the appropriate containers and preservatives are selected based on the 
information in Table 1. 

5.2 Members of the Sample Control Department assemble the kit. Pre-cleaned and certified bottles are used 
Certificates of analysis provided by the bottle supplier are filed with the QA Coordinator. Glass bottles 
are wrapped in bubblepack or otherwise cushioned to prevent breakage. Bottles are packed in insulated 
coolers or, for some projects, left in their original packages with empty coolers provided. 

5.3 Sample bottle labels, Request for Analysis forms, Chain of Custody forms, Chain of Custody seals, and 
solid coolant ("Blue Ice") are provided with all kits. Appropriate preservatives are provided if requested 
by the client. 
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5.4 A copy of "Sample Containers and Preservation for Water, SoiVSediment. and Waste" (Figure 2) is 
annotated as necessary and provided ~ith the kit. 

5.5 Tables 1, 2 and 3 contain more detailed accounts of tests, containerization, sample volumes needed, 
preservatives, and holding times. 



Table l 
Sample Containers, Amounts, Preservatives.. and Holding Times for Routine Analyses ofWaur Samples 

Test Container Min. Volume (mL) Preservative 

Acidity Plastic or glass so 4°C 
Allc.alinity Plastic or glass so 4°C 
Biochemical oxygen demand Plastic or glass 1000 4°C 
Bromide Plastic or glass 100 None required 
Chemical oxygen demand Plastic or glass so 4° C; H2S04 to pH<2 
Chloride Plastic or glass so None required 
Chlorine, residual Plastic or glass 200 None required 
Conductivity Plastic or glass JOO 4°C 
Cyanide, total Plastic or glass soo 4° C; NaOH to pH>J2 (J) 
Cyanide. amen. to chlorination Plastic or glass soo 4° C; NaOH to pH>l2 (l) 
Fluoride Plastic only 100 4°C 
Hardness Plastic or glass 100 HNOJ topH<2 
Iodide Plastic or glass JOO 4°C 
MBAS (Surfactmts) Plastic or glass soo 4°C 
Nitrogen, anunonia Plastic or glass JOO 4° C; H2SO. to pH<2 
Nitrogen, tot.al Kjeldahl Plastic or glass 100 4° C; H2SO• to pH<2 
Nitrogen, nitrate + nitrite Plastic or glass JOO 4° C; H2SO. to pH<2 
:-iitrogen, nitrate Plastic or glass so 4° C; H2SO. to pH<2 
Nitrogen, nitrite Plastic or glass so 4°C 
Oil and grease Glass only 1000 4° C; H2SO. to pH<2 
Petroleum hydrocarbons Glass only 1000 4° C; Hzso. to pH<2 
pH Plastic or glass 25 4°C 
Phenolics Glass only JOO 4° C; H2SO. to pH<2 
Phosphorus, ortho Plastic or glass so 4°c 
Phosphorus, total Plastic or glass so 4° C; H2SO. to pH<2 
Residue, filterable (IDS) Plastic or glass JOO 4°c 
Residue, noo-filterable (TSS) Plastic or glass 100 4°C 
Residue, total (TS) Plastic or glass JOO 4°c 
Residue. volatile (TVS) Plastic or glass JOO 4°C 
Turbidity Plastic or glass 100 4°C 
Silica Plastic only so 4°C 
Sulfate Plastic or glass so 4°C 
Sulfide Glass BOD bottle (2) 300 4° C; ZnOAc; NaOH to pH>9 
Sulfite Plastic or glass so None required 
Total organic carbon (TOC) Plastic or glass 25 4° C; H1SO. to pH<2 
Total organic halogen (TOX) Glass septum cap bottle 100 4° c (3) 

Chromium, hexavalent Plastic or glass JOO 4°c 
Mercury, dissolved Plastic or glass 100 Filter on site; HN01 to pH<2 
Other metals, dissolved Plastic or glass 100 Filter on site; HN01 to pH<2 
Mercury, total Plastic or glass 100 HN01 topH<2 
Other metals. total Plastic or glass 100 HN01 topH<2 

Purgeable organics (VOC's) Septum cap glass vial 40 4° C; HCI (4) 
Semivolatile organics (BNA's) Amber glass only 1000 4° c (4) 
Organochlorine pesticides/PCB's Amber glass only 1000 4° c (4) 
Organophosphate pesticides Amber glass only JOOO 4° c (4) 
Phenoxy acid herbicides Amber glass only 1000 4° c (4) 

TCLP for VOC's (ZHE) Septum cap glass JOO 4°c 
TCLP for metals Plastic or glass 200 None needed 
TCLP for e:ictr. organics Glass only 1000 4°C 

:-iotes: 

1. If the sample is known or suspected to contain oxidants such as residual chlorine, also add 0.6 g a.scortiic acid 
2. A 2SO rnL septum cap bottle may be substituted. 
3. If the sample is known or suspected to contain oxidants such as residual chlorine, add a few grains of N aS03. 

SOP No.: SC-005-01 
Initial Date: 1/4/93 
Page 3 of7 
Date Revised: l 2f7 /94 

Hold time 

14 days 
14 days 
48 hrs. 
28 days 
28 days 
28 days 
lnunediate 
28 days 
14 days 
14 days 
28 days 
6mos. 
24 hrs. 
48hn. 
28 days 
28 days 
28 days 
28 days 
24hn. 
28 days 
28 days 
24 hn. 
28 days 
48hn. 
28 days 
7days 
7 days 
7 days 
7 days 
48hn. 
28 days. 
28 days. 
28 days. 
lnunediate 
28 days 
28 days 

24 hn. 
28 days 
6 mos. 
28 days 
6mos. 

14 days(S) 
7 da)" (6) 
7 days (6) 
7 days (6) 
7 da)" (6) 

14 days (7) 
28 da)" (7) 
14 days (7) 

4. If the sample is known or suspected to contain oxidants such as residual chlorine, add a few grains ofNa2S,01 before the HCI. 
S. It is a common belief that VOC analyses ha~ a 7 day holding time if not pn:served This is not supported by the EPA methods. 
6. Time to e:ictraction is 7 days. The extract must be analyzed within 40 days of e:ictraction. 
7. This time is for starting the TCLP leaching. Normal analytical holding times begin with completion oflhe TCLP leaching. 



Table2 
Sample Cootainers, Amounts. Preservatives, and Holding Times for Routine Analyses of Soils, Sediments and Wask Samples 

Test Container ~{in. g Preservative 

Cyanide, total Glass only 20 4°C 
Cyanide, amen. to chlorination Glass only 20 4°C 
Moisture/solids Glass only 10 4°C 
Oil and grease Glass only so 4°C 
Petroleum hydrocarbons Glass only so 4°C 
pH Glass only 2S 4°C 
Pbenolics Glass only 10 4°C 
T olal organic carbon (fOC) Glass only 10 4°C 
Total organic halogen (TOX) Glass only 10 4°C 

Mercury Glass only 10 4°C 
Oth«mdals Glass only 10 4°C 

Purgeable organics (VOC's) Glass only s 4°C 
Scmivolatile organics (BNA's) Glass only 30 4°C 
Organochlorine pesticidesll'CB's Gian only 30 4°C 
Organophospbatc pesticides Glass only 30 4°C 
Pbenoxy acid herbicides Glass only 30 4°C 

TCLP for VOC's (ZHE) Glass only 40 4°C 
TCLP for metals Glass only ISO None needed 
TCLP for extr. organics Glass only ISO 4°C 

Notes: 

I. Time to extraction is 14 days. The extra.ct must be analyzed within 40 days of extraction. 

SOP No.: SC-005-01 
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Hold time 

14days 
14days 
7 days 
28 days 
28 days 
24hn. 
28 days 
28 days 
28 days 

28 days 
6mos. 

14 days 
14 days (I) 
14 days (l) 
14 days (I) 
14 days (I) 

14 days (2) 
28 days (2) 
14 days (2) 

2. This time is for starting the TCLP leaching. Normal analytical holding times begin with completion of the TCLP leaching. 



Table3 
Allowable C-Ombinations of Tests From Each Container Type 

Container and Preservative Combination 

Plastic or glass, preserved at 4° C 

Plastic or glass, preserved with HNOJ to pH<2 

Plastic or glass. preserved with NaOH to pH>l2 

Amber glass, preserved at 4° c 

Glass, preserved at 4° C (non-aqueous samples) 

Allowed Tests 

Acidity 
Alkalinity 
Biochemical oxygen demand 
Bromide 
Chloride 
Chlorine. residual 
Chromium. hexavalent 
Conductivity 
Fluoride (only ifbottle is plastic) 
Iodide 
~IBAS (surfactants) 
Nitrogen, nitrite 
pH 
Phosphorus, ortho 
Residue. filterable (TDS) 
Residue, non-filterable (TSS) 
Residue, total (TS) 
Residue. volatile (TVS) 
Turbidity 
Silica (only if bottle is plastic) 
Sulfate 
Sulfite 

Chemical oxygen demand 
Nitrogen, total Kjeldahl 
Sitrogen, nitrate + nitrite 
~itrogen, nitrate 
Phenolics (only if bottle is glass) 
Phosphorus, total 
Total organic carbon (TOC) 

Hardness 
~{etals (all) 

Cyanide. total 
Cyanide, amen. to chlorination 

S.:rnivolatile organics (BNA's) 
Organoc!Uorine pesticides IPCB's 
Organophosphate pesticides 
Phenoxy acid herbicides 
TCLP for ex-.r. organics 
TCLP for metals 

All kStS except VOC's (total or TCLP) 

SOP No.: SC-005-0 l 
Initial Date: l/4/93 
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Note: Aqueous samples for oil and grease, petroleum hydrocarbons, sulfide, and total organic halide (TOX) require individual bottles for each test despite having 
in some cases conunon preservation requirements. 



Figure l 
RASI Bottle J(jt Checklist 

RASI BOTll.E IOT CHEa<UST 

SEE OTHER S!OE FOR IMPORT ANT SAMf'UNG INSTRUCTIQNS 

Drop Oft I Ship (Circle one) 
SHIP DATE. _____ _ 

WATER SAMPlES 

PARAME'J'ER 
YQliilll• UI'~ -
BNA'S 
Exndable 
Hel'bidclla .. '--.. ·-l.. Wet Tests 
n W9lTests 
Pr111rAldW.CTesls 

Oil& 1...-ri 
TO.X --·-Sulfide 
PhenDlcs 
Ta.9 flY Volatiles 
TClP ffx Others 

SOIL & W/4SrE SAMPLES 
PARAMETER 
Vo1at11e 1.11~ -
:.... __ 19 a.~.;_ 

Metals & Other Tests 

AF A/COC FOP.MS 
LAS as 
BLUE ICE 
TRIP BLANKS 

How Many? 
CUSTODY SEALS 
PRESERVE BOTTLES? 

~TYPE 
:4Qrn...Uiat 

I 1 /2 OllMn tllM:!I 

· 112 caBcn mass 
1000ml.f'llllMm 
1QOOmLmms 

·f"mlic 
Plastic 
Gm!!l:!!I 

'~ 

1000 mL alllSS 
250m1..---
1000mL~ 
300mLBOO 
500 ml. ctass 
250mL.w 
112 canon ola9s 

' 

· BOTI'l..E TYPE 
:4 oz. c:nass 
8 oz. class 
8 oz. class 

Yes ( J No[] 
Yes(] No(] 
Yes(] No [] 
Yes (I No(] 

Yes ( J No [ 1 
Yes [j No(] 

PACJ<ED BY ____ _ 
CHECKED BY ___ _ 

I N\JMBEROF 
I 

•!SAMPLE PRESERVATIVE SAMPLES 
l1GI 
NONE 

'NCNE 
~ NC 
~ -NC 

NC JNE 
1H28CM 
~ 

....a• 
~~ 

~ ... 
NiOtl 
1Zr£'A;;,;.1.-~ 

iH2504 
!'NONE 
iNONE 

; 
I 

I I 

! 

I #JSA.\(pLE PRESERVATIVE 
' I IC~ i 

I ICE 
ICE I 

SPECtAL COMMENTS/SHIPPING INFO 

SOP No.: SC-005-01 
Initial Date: 114193 
Page 6 of7 
Date Revised: 1217/94 

ItITAL ........ ~ 
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Sample Containers and Preservation for Water. Soil/Sediment and Waste 

• Ross Analvtical Services. Inc. 
:1>1JJ Folu ~Pon ... , • ;a...~ .. u.. °""' ... , .'6 
::oo 57:-l:ixl •Fu •:I&· ~-:.-~;c.; .CJ\.1:.c. -,-

SAMPLE CONTAINERS~ PRESERVATION 
FOR WATER,SOWSEDIMENT,~ WASTE 

Zen Bachp1ce Ertraciioa (ZHE): Fill and expel air as dacrihed ilr wlatiJc orpaics above, bat DO NOT add 
pcaervsM. 

Ennaable Orpaics: Ifn::sidual c:hlorinc or ocher oximaa ltC ~add 1·2mLof10% todium thiom,,_ 
<N&-2520)) IOIUlioo to each 112 plloa jug. Do tbc same fix hcrbic:idcs and clioximltimm (me l mL far a l lim 
boafe}. 

Cyu.ida: If residual c:hlorinc or ocher oxidants an: suspcc:cd. add a h ciystals o( ascorbic acid in additioa ID tbc 
NA>K 

Sulfide: Fill boulc DCariy to tbc ~glass ma, add Na>H ID pH>9, thc:a 2 mL zinc acct1re 10lu&ioa.. rill 
Nnbc:r illlo tbc pound glass are. put in tbc stopper (ample will ovcrllow) md twist to tct it. 

Total Orpaic HaJoiea (TOX): rill panway, add 10dropsof1: l H2S04, thc:a fill and expel air as described iir 
volatile ocpic:s 8bcm:. 

Uapreser¥ed Wet Tau: 

Sulr11ric Acid Preserved Wet Tests: 

Anunooia-N 
Sim&e·N 

Tocal PbospboNS 
Siaatc/Nitrit.c·N 

BOD 
Color 
Siuit.c-N 

~ 
Turbidity 
Odor 

Kjcldahl·N 
COD 

~rial Safety ~ Shccu fbr tbc oea:s.sary prcxl'V2Eivcs an: provided. Thcx sbccu arc those of tbc nw11.1fadurc:r &.:a 
which 'M: pwchuc tbc IUICrials. mnow.cd as acccssary to n:flea the diluuom wluch we mac. 



Ross Analvtical Ser.ices. Inc. 
STANDARD OPERATING PROCEDURE 

Title: Screenin tentiallv radioactive sam Jes. 

Date: 

l.O PURPOSE 

This SOP describes what to do when receiving potentially radiological materials. 

2.0 APPLICATION 

SOP No.: SC.-007-02 
Initial Date: 11/2/93 

Pagel of2 
Date Revised: 12127 /94 

This SOP applies specifically to all samples received from Department of Defense (DOD), Department of Energy 
(DOE). and other sites that potentially have radiological material contamination. 

3.0 REFERENCES 

10 CFR, Section 20.205 (C)(l). 

4.0 ASSOC IA TED SOPs 

None. 

5.0 EQUIPMENT 

5.1 Eberline Geiger Counter 

5.2 Eberline 137cs - 5 µCi source 

6.0 PROCEDURE 

6.1 The Geiger counter will be checked at least each month by placing the probe against the open top of the 
lead container holding the 137cs - 5 µCi source. The instnunent reading is recorded in the logbook (see 
Figure l) and the value is compared to pre\'ious re.:1dings to ensure proper perfonnance. 

6.2 Packages must be screened as soon as they arri\'e. no later than 3 hours after arrival. Packages received 
after normal \'iOrking hours must be screened within 2 hours after the beginning of the ne:-.1 working day. 

Latex gloves must be worn when perfonning this procedure. If a package is determined to be "hot•, the 
gloves must be removed and left \\ith the p:-ickage. Wash hands immediately. 

6.3 The background radiation reading is taken in the warehouse area away from the packages-to be screened. 
The average reading on the meter is taken and recorded. 
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6.4 Prior to opening the container. use the Geiger counter to check the package for any radioactivity present at 
a distance of three feet from the package. If radioactivity is detected at a factor of 2 times or greater above 
the normal background level. the package is considered hot. Immediately contact the Radiation Safety 
Officer {RSO). 

6.5 If the measurement is less than 2 times above the background level, determine the radiation level at the 
surface of the package by placing the detector against the package. If no radiation is detected at a level of 
2 times above the background, open the package and determine the radiation level around each sample 
container. If samples are contained in canisters. use the probe to check around the valves of the canisters. 
Whenever a reading is detected at a level of greater than 2 times above background, immediately contact 
the RSO. 

6.6 Record the meter reading of the sample in the Geiger counter check log and note if the sample passed or 
failed the screening procedure. Any reading 2 times background or greater fails the screening procedure 
and the RSO must be notified. 



Figure 1 
Geiger Counter Check Log 

GEIGER COUNTER CHECK LOG 
ROSS ANAL YnCAL. SERVICES. INC. 
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IRoss Analytical Services. Inc. 
STANDARD OPERA TING PROCEDURE 

1.0 PURPOSE 

This SOP describes the procedures used to ship sample preservatives to clients. 

2.0 APPLICATION 

SOP No.: SC--011-00 
Initial Date: 4/5/95 

Page 1of15 
Date Revised: NA 

This SOP applies to Ascorbic Acid. Hydrochloric Acid, Nitric Acid, Sodium Hydroxide, Sodium Thiosulfate, 
Sulfuric Acid, and Zinc Acetate which are routinely shipped to clients as a sample preservatives. 

3.0 REFERENCES 

49CFR 
International Air Transportation Association (IA TA), Dangerous Goods Regulations 

4.0 ASSOCIATED SOP's 

None 

5.0 EQUIPMENT AND SUPPLIES 

5 .1 30 mL plastic container with screw cap 

5 .2 UN designated 4G fiberboard box 

5.3 Corrosive resistant absorbent material 

5.4 Plastic bags zip-lock 

5.5 Electrical tape 

5.6 Packaging tape 

5.7 Packing Materials (bubble wrap, polyfoam. vermiculite, expanded clay/diatomaceous earth) 

5.8 Shipping labels 

5.8. l Corrosive 

5.8.2 Package orientation (arrows) 



5.8.3 Danger Do Not Load In Passenger Aircraft 

5.8.4 UPS and Federal Express Labels (as needed) 

5.9 Shipping papers 

5. 9 .1 Federal Express 

5.9.2 UPS 

5.10 Paint can 

5 .11 Material Safety Data Sheets 

5.12 Instructions for using the shipped chemicals 

5.13 Hammer 

5 .14 Ascorbic acid 

5. 15 Hydrochloric acid (19%) 

5.16 Nitric acid (20%) 

5.17 Nitric acid (35%) 

5.18 Sodium hydroxide solution (25%) 

5.19 Sodium thiosulfate (10%) 

5.20 Sulfuric acid (48%) 

5.21 Zinc acetate (10%) 

6.0 PROCEDURE 

SOP No.: SC-011-0> 
Initial Date: 4/5/95 
Page 2of15 
Date Revised: NA 

The procedures for shipping the materials listed in Section 2.0 has been divided into five separate sections. 

1. Section 6.1 details the proper way to ship nitric acid (20%), hydrochloric acid (19%), sulfuric acid (48%), 
and sodium hydroxide solution (25%) by Federal Express. 

2. Section 6.2 details the proper way to ship nitric acid (35%). 

3. Section 6.3 details the proper shipping method for hydrochloric acid, Sodium hydroxide solution., and 
sulfuric acid by UPS. 

4. Section 6.4 describes the procedure for shipping different dangerous goods including 35% Nitric Acid in the 
same package by Federal Express. 

5. Section 6.5 describes the procedure for shipping ascorbic acid, sodium thiosulfate, and zinc acetate which 
are not regulated under DOT or IA TA regulations. 



6.1 SHIPPING VIA FED-EX (Dangerous Goods in Excepted Quantities) 

SOP No.: SC-011-00 
Initial Date: 4/5/95 
Page 3of15 
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This procedure is for shipping hazardous goods under IA TA regulations for "Dangerous Goods in Excepted 
Quantities" by Federal Express. This procedure applies to Nitric acid (20% or less), Hydrochloric acid 
(19%), Sulfuric acid (48%), Sodium hydroxide solution (25%) and non-regulated materials shipped alone or 
in combination. 

This is the primary method used to ship these materials. 

6.1.1 Nitric acid must be 20% or less. 

6.1.2 The inner container of each of these hazardous goods must contain 30 mL or less and the liquids 
must not completely fill the inner container. The cap of plastic bottles must be secured with 
electrical tape. The containers must be marked to identify the contents. 

6.1.3 The container is placed in an individual zip-lock bag with sufficient absorbent material to contain 
the entire contents of the inner container. 

6.1.4 This package is placed in a UN designated 4G fiberboard box with the MSDS, usage instructions 
and additional packaging material (e.g. vermiculite) to ensure the inner contents are held securely. 
The box (outer package) is taped shut with strong packaging tape. 

The total volume of all inner containers must not exceed 500 mL in any outer package. 

6.1.5 Package orientation labels are placed on opposing sides of this package or the cooler that contains 
this package. 

6.1.6 The "Dangerous Goods in Excepted Quantities" label (see Appendix A) must be placed on the 
outer package or the cooler that contains the package. 

This label must have the signature, title and address of the shipper, and the date. The hazard class 
box must be marked and the UN numbers of each material(s) that is/are contained in the package. 

Nitric Acid, Class 8, UN203 l, II 

Hydrochloric Acid, Class 8, UNI 789, II 

Sulfuric Acid, Class 8, UN1830, II 

Sodium Hydroxide, Solution, Class 8, UN1824, II 

6.1.7 Non-hazardous goods shipping papers must note "Dangerous Goods In Excepted Quantities" (see 
Appendix B). Because there is no designated area on the shipping paper for this notation, any 
unused space is acceptable. 

6.2 SHIPPING VIA FED-EX (35% Nitric Acid Solution) 

Nitric Acid (35%) - There are no "Limited Quantity Exceptions" or "Exceptions for Small Quantities" in the 
DOT regulations (49 CFR 173.4) for nitric acid. Shipments by Federal Express under IATA regulations for 
nitric acid at 35% will require dangerous goods paper work. packaging, marking and labeling. This 
procedure is intended for the shipment of nitric acid only and not in combination with any other material. 

Nitric acid is shipped Federal Express non-passenger air only. 
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6.2.1 This acid is shipped in 30 mL plastic bottles or l to 30 mL glass ampules labeled "NITRIC ACID". 
The cap of plastic containers must be secured with electrical tape to prevent leakage during 
transportation. 

6.2.2 This bottle or ampule is placed in a zip-lock plastic bag. 

6.2.3 The acid, now in a bag, is overpacked in a friction lid can (paint can) with sufficient absorbent 
capable of absorbing the entire contents of the container. Additional absorbent material should be 
added to the can to prevent movement of the inner receptacle during transportation. The friction 
lid is sealed with a hammer. 

6.2.4 The can is placed in a UN designated 4G fiberboard box with the MSDS, usage instructions and 
sufficient packaging material (e.g. vermiculite, polyfoam) to prevent movement of the can inside of 
the box. The box is closed and taped with strong packaging tape. 

6.2.S The package must be labeled with: 

6.2.5. l Package orientation labels (arrows) on opposing sides (see Appendix C). 

6.2.5.2 "CORROSIVE" on one side (see Appendix C). 

6.2.5.3 "DANGER DO NOT LOAD IN PASSENGER AIRCRAFT" (see Appendix C). 

6.2.6 The package must be marked with: 

6.2.6.1 Shipper's name and address 

Ross Analytical Services, Inc. 
16433 Foltz Industrial Parkway 
Strongsville, Ohio 44136 

6.2.6.2 The recipient's name and address 

6.2.6.3 Proper shipping name, class, UN number, and packing group. 

NITRIC ACID, 8, UN2031, II 30 mL 
(35%) 

This information must be printed exactly as written above including commas. 

Following the name, print the actual volume of nitric acid being shipped and the 
concentration in parentheses below the name. 

6.2.7 The Federal Express Dangerous Goods shipping papers must be complete (see Appendix D). 

6.2.7.1 Section 1 - Include the Federal Express account number, your name, company phone 
number, and company (RASI) address. 

6.2.7.2 Section 2 - Complete the recipient's name, phone number, company name and address. 

6.2.7.3 Section 3 - Payment - check the appropriate box. 

6.2.7.4 Section 4 - Service - check the desired box (check only one box). 
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6.2.7.6 Section 6 - Complete the number of packages, weight, and declared value (if applicable). 

6.2.7.7 For the purpose of shipping nitric acid, under TRANSPORT DETAILS "Passenger and 
Cargo Aircraft" must be crossed out, and under Shipment Type, "Radioactive" must be 
crossed out. 

6.2.7.8 In the section called "NATURE AND QUANTTIY OF DANGEROUS GOODS", the 
proper shipping name is NITRIC ACID \\ith "(35%) printed directly below the name. 

The class or division is "8", the UN or ID No. is UN203 l. 

The subsidiary risk column is left blank. 

In the quantity and type of packing colwnn. "1 Fiberboard Box X 30 mL " (use actual 
volume) must appear. This volume can not legally exceed 30 L, and we should never 
need to send more than 100 mL . 

The packing instruction column has "813 II". 

The authorization column is left blank. 

6.2.7.9 Emergency phone number - CBEMTREC 1 (800) 424-9300 -This is a 24 hour 
emergency phone number as required by the regulations. 

6.2.8 The finished package can be placed inside of a cooler for shipping if the information described in 
Sections 6.2.5 and 6.2.6 is on the cooler. In addition to this information, "INSIDE PACKAGES 
CO:MPL Y WITH PRESCRIBED SPECIFICATION" must be marked on the cooler. 

6.3 SIIlPPING BY UPS (Small Quantities) 

Hydrochloric acid (19%), Sodium hydroxide solution (25%), and Sulfuric acid (48%) can be shipped by 
UPS air under "Exceptions for Small Quantities" in 49 CFR 173.4. Under this exception, there are 
minimum requirements for packaging, labeling and marking. Hazardous labels, proper shipping name, and 
dangerous goods shipping paper is not required. 

This method does not apply to Nitric Acid. 

6.3. l For this exception to apply to the materials listed in 6.3, the quantity shipped must be 30 mL or 
less. 

6.3.2 The inner receptacle is a 30 mL plastic bottle or glass ampule containing 30 mL or less of the 
materials described in Section 6.3. The cap of the plastic bottle must be secured with electrical 
tape to ensure the container will not leak in transportation. The container must be marked to 
identify the contents. 

6.33 The container is placed in an individual zip-locked plastic bag with sufficient absorbent material 
capable of absorbing the entire contents of the inner container. 

6.3.4 This package is placed in a UN designated 4G fiberboard box with the MSDS, usage instructions 
and additional packaging material (e.g. vermiculite, polyfoam. bubble wrap) to ensure the inner 
contents are held securely. The box is taped shut with strong packaging tape. 
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6.3.5 Package orientation labels on opposing sides of the package is the only labeling requirement. 

6.3.6 The package must be marked with: 

6.3.6.1 The shipper's name and address. 

6.3.6.2 The recipient's name and address. 

6.3.6.3 The words "TIIlS PACKAGE CONFORMS TO CONDmONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.4". 

6.3.7 Multiple 30 mL bottles of the material listed in 6.3 can be shipped in the same box. Each 
individual bottle must be packaged as described in 6.3.1 through 6.3.4 before being placed in the 
4G fiberboard box. 

The total volume of all inner containers must not exceed 500 mL in any one outer container. 

The gross weight of the completed package cannot exceed 29 Kg (64 pounds). 

6.3.8 The finished package can be placed inside ofa cooler for shipping if the information described in 
Sections 6.3.5 and 6.3.6 is on the cooler. The gross weight of the completed package cannot 
exceed 29 Kg (64 pounds). 

6.3.9 The UPS shipping papers must be complete (See Appendix G). 

6.3.9.1 Section 1 -SHIPMENT FROM- include the UPS account number, your name, company 
telephone number, and the company (RAS!) address. 

6.3.9.2 Section 2 -EXTREMELY URGENT DELIVERY TO- Fill in the recipient's name, 
telephone number (if known), and the company's name and address. 

6.3.9.3 Section 3 -WEIGHT A.i'ffi ZONE- In the box labeled "WEIGIIT" fill in the weight (in 
pounds) of the package. In the box labeled "ZONE" write "022" in the spaces provided. 

6.3.9.4 Section 4 -TYPE OF SERVICE- Check the box labeled "NEXT DAY AIR". 

6.3.9.5 Section 5 -OPTIONAL SERVICES- Select any of the listed services, ONLY if 
specifically requested. 

6.3.9.6 Section 6 -ADDmONAL HANDLING CHARGE- Do not fill in any information in 
these spaces. 

6.3.9.7 Section 7 -METHOD OF PAYMENT- Check the box labeled "BILL SHIPPER". 

6.3.9.8 Section 8 -RECEIVER'S INFOR'1ATION- Do not fill in any information in these 
spaces. 

6.3.9.9 Section 9 -SHIPPER'S SIGNATURE- Put your signature and the date in the space 
provided. 
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Nitric acid (35%), Hydrochloric acid ( 19°/o), Sodium hydroxide solution (25%), and Sulfuric acid (48%) can 
be shipped together in the same UN designated 4G box by Federal Express under the IA TA dangerous 
goods shipping regulations. Proper packaging, labeling, marking and hazardous goods papers are required. 

6.4.1 The inner receptacle is a 30 mL plastic bottle or glass ampule containing 30 mL or less of the 
material described in Section 6.3. The cap of the plastic bottle must be secured with electrical tape 
to ensure the container will not leak in transportation. The container must be marked to identify 
the contents. 

6.4.2 Each container is placed in an individual zip-lock bag with sufficient absorbent material capable of 
absorbing the entire contents of the inner container. 

6.4.3 Nitric acid must be overpacked in a friction lid can with sufficient absorbent material capable of 
absorbing the entire contents of the inner container. 

6.4.4 The packages are placed in a UN designated 4G fiberboard box with the MSDS's, usage 
instructions, and sufficient packaging material to cushion and prevent movement of the contents in 
transportation. The box is closed and taped shut with strong packaging tape. 

6.4.5 The package must be labeled \\ith: 

6.4.5.1 Package orientation labels (arrows) on opposing sides (see Appendix C). 

6.4.5.2 "CORROSIVE" on one side (see Appendix C). 

6.4.5.3 "DANGER DO NOT LOAD IN PASSENGER AIRCRAFT" (see Appendix C). 

6.4.6 The package must be marked \\ith: 

6.4.6. l Shipper's name and address 

6.4.6.2 The recipient's name and address. 

6.4.6.3 Proper shipping name, class, UN number, and packing group. 

NITRIC ACID, 8, UN203 l, II 30 mL 
(35%) 

HYDROCHLORIC ACID, 8, UNI 789, II 30 mL 
(19%) 

SODIUM HYDROXIDE SOLUTION, 8, UN1824, II 30 mL 
(25%) 

SULFURIC ACID, 8, UN1830, II 30 mL 
(48%) 

name and actual volume must be included on the package. 

6.4.7 The Federal Express Dangerous Goods shipping paper must be complete (see Appendix E). 

6.4.7. l Complete the paper work as described in Sections 6.2. 7.1 through 6.2. 7.9. 
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6.4.7.2 Nature and Quantity of Dangerous Goods section. In this section, the proper shipping 
name, class, UN number, quantity and packing instructions must be written separately for 
each of the materials being shipped (see Appendix E). The package type and "Q" value is 
written at the bottom of the "Quantity and type of packing" column. The subsidiary risk 
and authorization columns are left blank. 

Only the actual material(s) and volume(s) being shipped will be in this section. See 
Appendix E for details. 

Calculating the "Q" value - The quantities of different dangerous goods contained in one 
outer package must be such that "Q" does not exceed the value of 1 where "Q" is 
calculated using the formula: 

Q = nl/Ml + n2/M2 + n3/M3 .... 

Example Q = .030U30L + .030U30L = 0.002 

where nl, n2 etc. are the net quantities per package of dangerous goods and Ml, M2, etc. 
are the maximum net quantities per package permitted for the shipment of each material 
by cargo aircraft. 

6.4. 7 .3 Emergency phone number - CHEMTREC 1 (800) 424-9300 - This is a 24 hour 
emergency number as required by the regulations. 

6. 4. 8 The finished package can be placed inside of a cooler for shipping if the information described in 
Sections 6.4.5 and 6.4.6 is on the cooler along with the words "INSIDE PACKAGES COMPLY 
WITH PRESCRIBED SPECIFICATIONS". 

6.4.9 The gross mass of the completed package cannot exceed 29 Kg (64 pounds). 

6.5 Shipping Procedures for Ascorbic acid, Sodium thiosulfate (10%), and Zinc acetate. 

These are not dangerous goods and no specific packaging, labeling, marking or shipping papers are 
required. 

6.5.1 These materials can be shipped in plastic or glass containers. 

6.5.2 The identity of the contents must be marked on the container and the lid of the container must be 
secured with electrical tape to ensure the lid will not come off in shipping. 

6.5.3 All liquids should be shipped in a plastic bag with sufficient absorbent material capable of 
absorbing the entire contents of the inner receptacle. 

6.5.4 UN specified packaging is not required. 

6.5.5 Hazardous Goods shipping papers are not required. See Appendix F and G. 

7.0 JOB TRAINING 

Job specific training is required for shipping hazardous goods. Anyone using this SOP must be trained before 
performing the tasks described in this procedure. 
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CORROSIVE LABEL 
PACKAGE ORIENTATION .I.ABEL 

NO PASSENGER AIRCRAFT I.ABEL 
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1.0 PURPOSE 

This SOP describes the operating procedure for the C-1600 infrared thennometer to be used for measuring sample 
temperatures. 

2.0 APPLICATION 

This procedure applies to all samples received in Sample Control for analysis by the laboratory. 

3.0 REFERENCES 

C-1600 Series User Manual 

4.0 ASSOCIATED SOPs 

SC-002, Sample Receipt, Log-in and Storage for Non-CLP Samples 

SC-006, Sample Receipt, Log-in and Storage for CLP Samples 

5.0 PROCEDURE 

5.1 Measuring Temperatures 

5.1.l Tum on the unit using the switch located on the left side of the display unit. Flip the switch up to 
measure in Celsius and down to measure in Fahrenheit. 

5.1.2 Immediately upon sample receipt, remove the container lid and hold the probe of the unit just above 
the top of the sample. Do not let the probe touch the sample. Read the temperature of the sample 
in degrees Celsius. This procedure is applicable to samples for all analyses except volatiles. 

5.1.3 For sample shipments containing samples for volatiles analyses only, the temperature of the cooler 
must be taken. The temperature of the cooler is measured by holding the probe of the unit inside 
the cooler immediately upon opening. 

5.1.4 If there are greater than 10 samples in a container, take a random 25% selection of samples and 
measure their respective temperatures. For CLP, measure the temperature blank of the cooler, if 
one is contained. 

5.l.5 Upon measuring the temperature of the samples, record the temperature on the chain-of-custody, 
and on the sample log-in checklist. 
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The purpose of this procedure is to describe the method used to extract BIN/A compounds from aqueous samples. 

2.0 APPLICATION 

This method applies to aqueous samples requiring extraction for BNAs including TCLP leachates, but excluding 
samples requiring CLP protocols, EPA "600" series analyses. and EPA "500" series analyses. 

3.0 REFERENCES 

"Separatory Funnel Liquid-Liquid Extraction", Test Methods for Evaluating Solid Waste (SW-846), Method 35108, 
September, 1994 

;'Continuous Liquid-Liquid Extraction", Test Methods for Evaluating Solid Waste (SW-846), Method 35208, 
September, 1994 

.;Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry, Test Methods for Evaluating Solid 
Waste (SW-846), Method 82708, September, 1994 

4.0 ASSOCIATED SOPs 

OP-004, GPC Operating Procedure 

OP-037, Solvent Extract Waste Disposal in the Organic Preparation Laboratory 

OP-039, Wastewater Disposal in the Organic Preparation Laboratory 

GX-00 I, Organic Standards Preparation 

5.0 PROCEDURE 

5. I Reagents 

5.1. I Reagent water, LabConco or equivalent 

5.1.2 Acetone - Pesticide grade or equivalent 

5.1.3 Glass wool 

5.1.4 pH paper 
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5.1.5 Sodium hydroxide solution ( 1 ON) - dissolve 40 g of sodium hydroxide in reagent water and dilute to 
100 mL. Store in Teflon containers. 

5.1.6 Sulfuric acid solution ( 1:1) - slowly add 500 mL of concentrated sulfuric acid to 500 mL ofreagent 
water (Use caution!) 

5 .1. 7 Methylene chloride - Pesticide grade or equivalent 

5.1.8 Sodium sulfate (anhydrous. granular) baked at 400°C for 4 hours prior to use 

5. l.9 BNA spike solutions as prepared by GC/MS. Surrogate and spiking solutions are prepared at 
concentrations of200 ug/mL for acids and 100 ug/mL for base neutral compounds in methylene 
chloride. See Section 10.0, Tables, for a list of the acid and base neutral surrogate and matrix spiking 
compounds. 

5.1.10 Teflon boiling chips washed in a Soxhlet for 8 hours using methylene chloride. 

5.2 Equipment 

For Continuous Extraction 

5.2. l Continuous extractor and condenser 

5.2.2 24/40 ball flask, 500 mL 

5.2.3 Stirring rod 

For Separatorv Funnel Extraction 

5.2.4 Erlenmeyer, 500 mL 

5.2.5 Separatory funnel 

For Extraction 

5.2.6 Funnel 

5.2.7 Concentrator: Kudema-Danish 

5.2.8 Snyder column 

5.2.9 Water steam bath 

5.2.10 Nitrogen blow down apparatus 

5.2.11 Disposable pipet 

5.2.12 Calibrated 2 mL amber autosampler vials. Vials are calibrated using a 1 mL syringe. (1 mL of 
methylene chloride is added to the vial and the meniscus is marked with a permanent marker. The 
methylene chloride is then discarded.) 

5 .2.13 Centrifuge 

5.2.14 Syringe 
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6.1 Extraction Procedure for Separatory Funnel 

Acid Extraction 

6.1. l If the extraction must be completed quickly (less than one day) or the sample volume is less than 500 
mL, then continue to follow the method below, otherwise, go to the Continuous Extraction Method, 
Section 6.2. 

6. l.2 Assemble appropriate glassware and rinse with extraction solvent (methylene chloride). Assemble a 
short stem funnel with anhydrous sodium sulfate retained with a glass wool plug and solvent wash. 

6.1.3 Choose a separatory funnel of appropriate size. For example, for a one liter extraction use a 2 liter 
separatory funnel. 

6.1.4 Measure out I 000 mL of sample and add it to the separatory funnel. Also pour out a small aliquot into 
the sample cap. Measure and record the pH of the sample in the sample cap with pH paper and then 
discard. Prepare two blanks per 20 or fewer samples in a set, using reagent water. Ifthe entire sample 
is used, rinse the sample container with methylene chloride and add to the separatory funnel. 

6. l.5 Spike 0.5 mL of surrogate into each sample, matrix spike and blank. Spike 0.5 mL of the base neutral 
acid spike into each of the MS/MSD sample aliquots and LCS. 

6.1.6 Adjust the samples, blanks, matrix spike, and LCS spikes to a pH lower than 2 with l: I H~S04 (use 
pH paper). 

6.1.7 Add I 00 mL of methylene chloride to the separatory funnel and extract the sample by shaking the 
funnel for 3 minutes. Vent the funnel several times during the three minutes to relieve pressure. 
Allow the solvent water layers to separate for l 0 minutes. Drain the solvent into a 500 ml Erlenmeyer 
flask which has been labeled with green tape to indicate that it is the base neutral fraction. 

Separation of Emulsions 

Option l 

Option 2 

Option 3 

If the layers do not separate and time permits, prepare a continuous extractor and 
transfer the entire contents of the separatory funnel to the continuous extraction 
method. 

If the layers do not separate, try to break the emulsion with a stirring rod. If the 
layers still do not separate, pour the emulsion into a centrifuge tube and separate the 
layers be centrifuged. Add the water back to the separatory funnel and transfer the 
solvent to the labeled Erlenmeyer flask. Proceed to extract the sample two more 
additional times by this method. \\.'hen finished, thoroughly rinse the centrifuge 
flask with solvent and add to the Erlenmeyer flask. 

Make a saturated solution of sodium sulfate in deionized water, pour approximately 
300 mL of this solution into the separatory funnel and stir with a glass rod. 

6.1.8 Repeat the extraction two more times after breaking up emulsions (if present) using 60 mL of 
methylene chloride. Add the solvent layer to the labeled Erlenmeyer flask after each extraction. 
Cover with foil and set aside the base neutral fraction for concentration. 
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6.1.9 Make samples. blanks, matrix spike and LCS basic in the separatory funnel using 10 N sodium 
hydroxide to a pH of 12 measured with pH paper. 

6.1.10 Add 100 mL of methylene chloride to the separatory funnel and shake the funnel for 3 minutes. Vent 
the funnel several times during the three minutes to relieve pressure. Allow the solvent/water layers to 
separate for 10 minutes and then drain the solvent into a 500 mL Erlenmeyer which has been labeled 
with red label tape to indicate that it contains the acid fraction. 

For separation of emulsions, see Options I through 3 above. 

6.1.11 Extract the sample two more times with 60 mL of methylene chloride and add the solvent to the 
Erlenmeyer containing the acid fraction after each extraction. This sample is now ready for 
concentration. 

6.2 Continuous Extraction 

For Method 8270 non-extended list, continuous extraction is performed on the acid side only. RAS! has 
demonstrated the CLP method of extraction {acid side only) produces recoveries for the compounds of interest 
on this target list which are equivalent to recoveries produced using both acid side followed by base neutral side 
extractions. The test code for acid only BNA extraction is 3520AO. 

Acid Extraction 

6.2. l Rinse all continuous extractor parts with methylene chloride. Rinse all condenser bases with acetone. 

6.2.2 Add 300 mL of methylene chloride to the base of the continuous extractor. 

6.2.3 Add a few boiling chips to a 500 mL boiling flask and affix it to the extractor. 

6.2.4 Label the extractor with green and red label tape. The base neutral {green fraction) is extracted 
second, if required. Add one liter of sample to the continuous extractor. If a smaller sample volume is 
being used add reagent water to the continuous extractor by pouring slowly into top of extractor. 
Bring to one liter or high enough to ensure proper flow in the extractor. 

If the entire sample is used, rinse the bottle with approximately 40 mL of methylene chloride and 
dump rinsate into extractor. 

6.2.5 Pour a little of the sample into the sample cap. Measure and record the pH of the sample in the sample 
cap with pH paper and then discard. 

6.2.6 Spike 0.5 mL of surrogate into each sample, matrix spike and blank. Spike 0.5 mL of the base neutral 
acid spike solution into each the MS/MSD samples and LCS. 

6.2. 7 Adjust the pH of the samples, blanks, and matrix spike to less than 2 with 1: I HzS04 {measure the pH 
with pH paper). 

6.2.8 Connect the condenser to the continuous extractor. Tum the cooling water on. Extract the samples for 
18-24 hours. 
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IF BASIC EXTRACTION IS REQUIRED, PROCEED WITH THE FOLLOWING BASIC 
EXTRACTION 

Basic Extraction 

6.2.9 After 18-24 hours, pour 250 mL of methylene chloride and a few boiling chips into another ball flask 
which has been solvent rinsed. Affix the green label to the base neutral extract flask, remove this flask 
and swap it with the new solvent-filled flask. 

6.2.10 Remove the condenser and adjust the pH of all the samples, blanks, and matrix spike to pH of 12 using 
10 N sodium hydroxide (measured with pH paper). Mix with a glass rod. 

6.2.11 Reconnect the condenser and extract the samples for another 18-24 hours. 

6.2.12 After 18 - 24 hours: Remove ball flask and wash joint into flask with 2 to 3 mLs of solvent. Affix red 
label to this ball flask containing the acid extract. 

6.3 Sample Concentration bv Kuderna-Danish (KD) 

6.3. I Place a funnel on top of a KD extractor and add a glass wool plug in the funnel. Pour enough sodium 
sulfate to fill funnel at least half full. Rinse this whole apparatus by pouring approximately 40 mL 
methylene chloride through the sodium sulfate funnel. Swish the solvent around sides of KD, then 
dump out this rinse. Pour first the acid extract, then the basic (if extracted) extract through the funnel. 
Rinse ball flasks with methylene chloride into funnel. Rinse the sodium sulfate funnel into KD using a 
30 mL methylene chloride rinse. Remove funnel, then add two boiling chips to the KD. 

6.3.2 With a three ball Snyder column, evaporate the extract down to about 5 mL on a hot water bath. At 
the proper rate of distillation the balls of the column will actively chatter, but the chambers will not 
flood. There will be about a I 0 mL volume after the KD cools. 

6.3.3 After the KD has cooled, wipe the outside moisture off with a Kimwipe. Remove the receiver and 
rinse the joint with methylene chloride into the receiver. 

6.3.4 Place the receiver on the N-EV AP and gently blow down the extract with nitrogen to about I mL. 

6.3.5 Calibrate a 2.0 mL vial to 1.0 mL with methylene chloride. Transfer the contents of the receiver to the 
labeled vial and continue to blow down the extract. Do not reduce the volume to <0.2 mL. Rinse the 
receiver three times with methylene chloride and add each rinse to the vial. Reduce the volume in the 
vial to the 1.0 mL mark using a nitrogen micro blower. Cap the vials and assemble them in an extract 
tray. Deliver to Sample Control and store them in the extract refrigerator. 

6.4 Clean up extracts by Gel Permeation Chromatography (GPC) ifthe extract is oily or very dark. See SOP OP-
004, GPC Operating Procedure. 

6.5 Extracts containing sediment can be cleaned by diluting extract to 5 mL then passing through a 1 micron 
syringe filter. Rinse some methylene chloride through the syringe following the sample then blow extract down 
to I mL again. 

7.0 QUALITY CONTROL 

7.1 Extract two blanks with each sample batch or for every 20 samples extracted, whichever is more frequent, or. 
client specifies otherwise. Once a batch has been completed discard one blank. Send only one blank with each 
batch to GC/MS. 

7.2 Extract a matrix spike/matrix spike duplicate pair for every 20 samples, or one pair every two weeks, whichever 
is more frequent, or if client specifies otherwise. 



7.3 Prepare a laboratory control sample (LCS) with every batch. 
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7.4 The holding time for extraction of BNAs from waters as specified in SW-846, Method 8270, is 7 days from 
date of sample collection. 

8.0 INTERFERENCES 

8. I Care must be taken to avoid latex glove contact with sample, solvent or interior of extraction glassware. 
Phthalate contamination can be introduced by plastics. A void any plastic when handling samples or extracts. 

8.2 A void scratched KD receiver tubes as they tend to inhibit good surrogate recovery. 

9.0 TROUBLESHOOTING 

9.1 Frequently a sample requiring a MS/MSD per client request will arrive with insufficient volume to 
accommodate MS/MSD extraction. Usually the recommended process is to: Use one liter for the sample, then 
only 500 mL for the MS and MSD. Half the normal surrogate (0.5 mL) and half the normal spike (0.5 ml) 
would then be added to the MS and MSD. The final concentration of both the MS/MSD would be taken to 0.5 
mL. This will keep the surrogate and spike to final volume ratio consistent. 

9.2 Extracts which do not blow down to the specified 1 mL final volume will require a dilution. A dilution of 5 ml 
final volume is usually sufficient to decrease possible viscosity or compounds from precipitating out of solution 
is required. 5 mL final volume is usually sufficient. 

NOTE: Extracts requiring such dilutions should receive GPC clean-up prior to attempting final vialing of the 
extract. Some extracts will not concentrate to 0.5 mL even after GPC clean up. No choice exists except to 
dilute. 

9.2.1 Ensure that dilutions or GPC clean up is noted on the extraction summary and on a narrative form .. 



10.0 TABLE(s) 

I 0.1 Surrogate Table 

Base/Neutral Compounds 

2-Fluorobiphenyl 
Nitrobenzene-d5 
Terphenyl-d14 

Acid Compounds 

2-Fluorophenol 
2,4,6-Tribromophenol 
Phenol-d6 

10.2 Matrix Spiking Table 

Base/Neutral Compounds 

l ,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-Nitroso-di-n-propylamine 
l ,4-Dichlorobenzene 

Acid Compounds 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

Final Concentration 

50 ug/mL 
50 ug/mL 
50 ug/mL 

Final Concentration 

100 ug/mL 
100 ug/mL 
100 ug/mL 

Final Concentration 

50 ug/mL 
50 ug/mL 
50 ug/mL 
50 ug/mL 
50 ug/mL 
50 ug/mL 

Final Concentration 

100 ug/mL 
100 ug/mL 
100 ug/mL 
100 ug/mL 
100 ug/mL 
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This procedure describes the method used to extract pesticides and PCBs from water samples. 

2.0 APPLICATION AND SCOPE 

This procedure applies to water samples to be extracted for Pesticides and PCBs (Non-CLP). This procedure is to 
be used when samples are to be analyzed by SW-846, Method 8080 or 8081. This procedure is not to be used for 
Method 608 sample preparation. Information about interferences can be found in Section 9.0. 

3.0 REFERENCES 

EPA SW-846 Method 3510B; 3520B 

4.0 ASSOCIATED SOPs 

SOP No. OP-004, GPC Operating Procedure 
SOP No. OP-037, Solvent Extract Waste Disposal in the Organic Preparation Lab 
SOP No. OP-039, Wastewater Disposal in the Organic Preparation Lab 
SOP No. GX-001, Organic Standards Preparation 

5.0 EQUIP:tv1ENT 

Separatory Funnel Ex"traction 

5.1 Separatory funnel, appropriate size 

5.2 500 mL Erlenmeyer flask 

Continuous Extraction 

5.3 Glass stirring rod 

5.4 Continuous extractor and condenser 

5.5 500 mL 24/40 joint ball flask 

Either Extractions 

5.6 Concentrator: Kuderna-Danish 

5.7 10 mL calibrated receiver with reservoir tip 

5.8 Snyder column 



5.9 Florisil chromatography column. 

5. l 0 Hot water bath 

5.11 Nitrogen concentration apparatus 

5.12 Vial, 10 mL calibrated to 5.0 mL with hexane 

5.13 Centrifuge 

5.14 Teflon-lined caps for 10 mL vials 

5.15 Auto sampler vials - 2 mL with Teflon-lined screw caps 

6.0 REAGENTS/SOLUTIONS 

6.1 Methylene chloride, Pesticide grade or equivalent 

6.2 Boiling chips 

6.3 Hexane, Non-Spectra grade 

6.4 Sodium sulfate, anhydrous, baked at 450°C for 4 hours prior to use 

6.5 Florisil - 60/100 mesh 

SOP No.: OP-002-0 l 
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6.6 Sulfuric acid (l: 1 vol:vol) - slowly add 500 mL of concentrated sulfuric acid to 500 mL of reagent water. 

6.7 10 N Sodium hydroxide - dissolve 40 g of sodium hydroxide in reagent water and dilute to 100 mL. 

6.8 Reagent water, LabConco 

6.9 Glass wool 

6.10 Surrogate spike mixture, (See Table l) 

6.11 Pesticide and PCB matrix spike solution, (See Table 2) 

7.0 EXTRACTION PROCEDURES 

If the extraction must be completed quickly (less than two days) or the sample volume which will be extracted is 
less than 500 mL, follow the Separatory Funnel Extraction Method; otherwise follow Continuous Extraction 
Method 

7.1 Separatory Funnel Extraction 

7.1.1 Choose a separatory funnel of appropriate size. For example, for a one liter extraction use a 2 
liter separatory funnel. 

7.1.2 Assemble all glassware and rinse with extraction solvent (methylene chloride). Assemble a short 
stem funnel with anhydrous sodium sulfate retained with a glass wool plug and solvent wash. 
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7.1.3 Measure out the sample volume and add it to the separatory funnel. Also, pour out a small 
aliquot of sample into the sample cap. Measure and record the pH of the sample in the sample 
cap with pH paper and then discard. If the pH is <5 or >9, adjust the pH to between 5 and 9 with 
either 1: 1 sulfuric acid or 10 N sodium hydroxide. Prepare two blanks per 20 or fewer samples in 
a set, using reagent water. 

7.1.4 Spike 1 mL of the matrix spike solution into each of the MS, MSD, and LCS sample aliquots. 
Spike I mL of surrogate mixture into all extractions including the blanks. 

7.1.5 Add 60 mL of methylene chloride to the separatory funnel and extract the sample by shaking the 
funnel for 2 minutes. Vent the funnel several times during the two minutes to relieve pressure. 
Allow the solvent: water layers to separate for 10 minutes. Collect the solvent in a 500 mL 
Erlenmeyer flask which has been properly labeled with white label tape. 

NOTE: If an emulsion forms, use the below options to try to separate the layers. 

Option 1 If time permits. prepare a continuous extractor and transfer the entire contents of the 
separatory funnel to the continuous extractor. Proceed with the continuous extraction 
method. 

Option 2 Try to break the emulsion using a glass stirring rod. If the layers still do not separate, 
pour the emulsion into a centrifuge tube and separate the layers by centrifuge. Add the 
water back to the separatory funnel and transfer the solvent to the labeled Erlenmeyer 
flask. When finished, thoroughly rinse the centrifuge tube with solvent and add to the 
Erlenmeyer flask. 

Option 3 Make a saturated solution of sodium sulfate in deionized water, pour approximately 300 
mL of this solution into the separatory funnel, and stir with a glass rod. 

7 .1.6 Repeat the extraction two more times after breaking up the emulsion (if present) using 60 mL of 
methylene chloride. Add the solvent layer to the labeled Erlenmeyer flask after each extraction. 
Rinse the Na2S04 in the funnel \\ith about 20 mL of methylene chloride. Cover the extracts with 
foil. 

7.1.7 Rinse sodium sulfate and funnel with 20-30 mL methylene chloride after final extraction. 

7 .2 Continuous Extraction 

7.2.l Assemble all glassware and rinse all continuous extractor parts with methylene chloride. Rinse 
all condenser bases with acetone. 

7.2.2 Add a few boiling chips to a 500 mL boiling flask and affix it to the extractor. 

7.2.3 Add 300 mL of methylene chloride to the base of the continuous extractor. 

7 .2.4 Label the extractor with white label tape. Add one liter of sample to the continuous extractor. If 
a smaller sample volume is being used, add reagent water to a total volume cf approximately one 
liter to the continuous extractor by pouring slowly into the top of the extractor. 

7 .2.5 Pour a little of the sample into the sample cap. Measure and record the pH of the sample in the 
cap with pH paper and then discard. 
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7.2.6 If the pH <5 or >9, adjust the pH with either ION sodium hydroxide or I: l sulfuric acid to 
between 5 and 9. 

7.2.7 Spike 1.0 mL of surrogate into each sample, matrix spike, LCS, and blank. Spike l mL of the 
matrix spike solution into each of the MS, MSD, and LCS sample aliquots. 

7.2.8 Connect the condenser to the continuous extractor. Turn the cooling water on. Extract the 
samples for 18-24 hours. 

7 .3 Sample Concentration by Kuderna-Danish (KD) 

7.3.l Place a funnel on top of a KD extractor, add a glasswool plug in the funnel. Pour enough sodium 
sulfate to fill the funnel just below half full. Rinse this whole apparatus by pouring 
approximately 40 mL of methylene chloride tluough the sodium sulfate funnel. Swish the 
solvent around the sides of the KD, then dump out this rinse. Add the extracts, then rinse the 
ball flasks with methylene chloride directly into the funnel. Rinse the sodium sulfate funnel into 
the KD, using a 30 mL methylene chloride rinse. Remove funnel then add two boiling chips. 

7.3.2 Attach a 3 ball Snyder column. Evaporate the extract do'Ml to about 5 mL on a hot water bath. 
At the proper rate of distillation, the balls of the column \\ill actively chatter but the chambers 
will not flood. Immediately add 25 mL of hexane tluough the Snyder column and continue to 
concentrate to about 8 mL. Add a second 25 mL portion of hexane and concentrate to about 8 
mL. 

Note: If during concentration the extract appears colored or viscous do not perfonn a hexane 
exchange since these colored extracts will be run tluough the GPC for clean-up. (See 
SOP OP-004, GPC Operating Procedure.) 

7.3.3 After the KD has cooled, wipe the outside moisture off with a Kim\\ipe. Remove the receiver 
and rinse the joint with hexane into the receiver. 

7.3.4 Place the receiver on the N-Evap and gently blow d0\\11 the e.xtract \\ith nitrogen to about 3 mL. 

7.3.5 Transfer the extract to a culture tube calibrated to 10 mL. Complete the transfer with tluee l mL 
rinses of hexane. Bring the e.xtract to 10 mL final volume with hexane. (Extracts run tluough 
the GPC will go to 112 of their normal final volume or 5 mL.) 

7.3.6 Florisil clean-up is not usually required on waters. If extracts are distinctly colored, proceed with 
SOP OP-006. Florisil Pasteur Pipet Column Clean-up for CLP and Non-CLP Pesticide and PCB 
Samples. 

7.3.7 GPC-cleaned extracts are KD'ed following GPC and solvent exchanged as described above. 
Extracts run tluough GPC do not need to be dried with sodium sulfate prior to KD'ing. 

7.3.8 If l mL of extract is used in the Florisil clean-up, the extract must be concentrated to l mL final 
volume on the N-Evap. 

7.3.9 Cap the vials and assemble them in an ex1ract tray. Deliver to Sample Control storing them in 
the e.xtract refrigerator. 
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8. l Extract two blanks with each sample batch or for every 20 samples extracted, whichever is more frequent, 
or if client specifies. Note the numbers of both blanks which you prepare on the extraction summary 
sheet. Retain one blank in the OP lab except under the following conditions: 

I. If one of the preparation blanks gets misplaced or lost. then supply the second blank to 
the analytical group. 

2. If GPC is needed, one of the blanks should be sent through the GPC. 

The second blank is not to be provided to the analytical groups if one surrogates fails or contamination is 
found in the one blank. Either of these occurrences requires reextraction of the batch. 

8.2 Extract a matrix splice and matrix spike duplicate for every 20 samples or every two weeks, which ever is 
more frequent, or if a client specifies otherwise. 

8.3 Run a laboratory control sample (LCS) with every batch. 

8.4 Holding times for pesticides in waters, as specified in SW-846, Method 8080, is 7 days from sample 
collection. 

9.0 INTERFERENCES 

Florisil must be rinsed with at least 6 mL of hexane/acetone during the Florisil process. Florisil shipped from 
manufacturers may already be "very active" so no additional baking will be necessary. This should be determined 
by performing Florisil lot cht:eks on each new shipment. 

10.0 TROUBLESHOOTING 

Frequently, a sample requiring an MS/MSD pair per client request will arrive with insufficient volume to 
accommodate the extraction. Usually the recommended process is to use one liter of sample for the sample 
extraction, and only 500 mL for the MS and MSD. Half of the normal surrogate (0.5 mL) and half of the normal 
spike (0.5 mL) would then be added to the MS and MSD. Final concentration of the MS and MSD pair would be 
taken to 5 mL. This will keep the surrogate and spike final volume ratio consistent. 

Otherwise, another sample from the same client is selected. 



11.0 TABLES 

Table 1 
Concentrations of the Pesticide and PCB surrogate spikes used in the extraction process. 

Sample Weight Final Concentration 
ANALYSIS or Volume Volume of surrogate 

PEST/PCB (8080 or 8081) 

Waters lL S mLs 

SURROGATES 

TCMX 0.20 ug/mL 
DCB 0.20 ug/mL 

SOP No.: OP-002~1 
Initial Date: 211191 
Page 6 of7 
Date Revised: 12108/94 

Amount 
added 

1.0 mL 
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Concentration of the Pesticide and PCB spiking solutions used in the extraction of LCSs and matrix spikes. All spikes 
made up in acetone. 

ANALYSIS 
Sample Weight 

or Volume 

PEST/PCB (8080 or 8081) 

Waters 

TARGETS 
Lindane (g-BHC) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4.4'-DDT 

TCLPPEST 

TARGETS 
Lindane (g-BHC) 
Heptachlor 
Heptachlor Epoxide 
Endrin 
Methoxychlor 

Toxaphene 
Tech. Chlordane 

PCBs (8080 or 8081) 

Waters 

1260 

lL 

MIX 

0.200L 

MIX 

0.200L 
0.200L 

lL 

Final 
Volume 

5 mLs 

5 mLs 

5 mLs 
5 mLs 

5 mLs 

Concentration 
ofsoike 

0.50 ug/mL 
0.50 ug/mL 
0.50 ug/mL 
1.00 ug/mL 
1.00 ug/mL 
1.00 ug/mL 

0.20 ug/mL 
0.20 ug/mL 
0.20 ug/mL 
0.20 ug/mL 
2.00 ug/mL 

5.0 ug/mL 
5.0 ug/mL 

2.00 ug/mL 

Amount 
added 

1.0 mL 

l.OmL 

1.0 mL 
1.0 mL 

1.0 mL 
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To describe the procedure for the cleaning and preparation of labware used in the organic laboratory. 

2.0 APPLICATION 

This procedure applies to labware used for all organic analyses, including ZHE. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Remove surface residuals immediately after use by rinsing glassware with deionized water. 

5.2 Wash glassware in a hot solution of cleaning reagent (liquid Alconex, Micro or equivalent) and tap water. If 
necessary, remove any marker with acetone. Use scrub pad to remove residue. 

5.3 Rinse with hot tap water to flush away floated residue. 

5.4 Rinse with deionized water to remove metallic deposits from the tap water. 

5.5 Rinse with methanol (distilled in glass grade). DO NOT rinse microdistillation glassware with methanol. 

5.6 Air dry or oven dry prior to storing. 

5.7 Rinse the item immediately before use with some of the same solvent that will be used in the analysis. 

NOTE: For labware to be used for ZHE analysis, omit the solvent rinsing (Steps 5.5 and 5. 7). 

6.0 QUALITY CONTROL 

Glassware cleanliness will be demonstrated by the cleanliness of the method blanks. 
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QC 

lbis SOP provides guidelines for preparing RASI Level I. II, and ill reports in a uniform manner. 

2.0 APPLICABILI1Y 

lbis SOP applies to reports of analyses not performed by CLP protocol. 

3.0 REFERENCES 

None 

4.0 RELATED SOP's 

None 

5.0 GENERAL PROCEDURE 

5 .1 Regardless of the level of the report to be submitted. each Group Leader is responsible for ensuring 
that all of the necessary records relating to his or her group's work is present and correct before 
submitting it to the Reporting Department. Blocks of data may be submitted before all work of a 
given group or department is complete. Each block should, however, be the complete record of all 
the tests submitted. 

5 .2 Large raw data packages which have data from several work orders need not be copied and 
included in the file of every work order. Examples are GC and GC/MS calibrations and ICP 
instrument outputs. If raw data are not included, the data summary must prominently state where 
they are filed, by client code and work order number. 

5 .3 Data are generally entered into SAM by the Reporting Department. Selected test codes are set up 
so only raw data need be entered; most others require that results be calculated to their final value 
before submission. 

5.4 Data from a subcontractor are always identified as being from the subcontractor. If sub data are a 
minor part of the full job, for instance one or two wet tests, they may be included in the body of the 
SAM output If they are a significant fraction of the job, for instance dioxins, the entire 
subcontractor's report is included with the RASI report. 

Page I of 4 
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5 .5 The Reporting Department performs an overall review of the data to eliminate inconsistencies 
between departments' results. 

5.6 A senior member of the Reporting Department proofreads the results in SAM, either an draft 
printouts or on screen, and makes any corrections and format changes. He or she writes a 
narrative "Report Comments" section to point out or explain deviations from normal practice or 
presentation. 

5. 7 The report is printed from SAM and assembled with any necessary supporting documents, signed, 
copied, and the original sent to the client. Sections 6.0, 7.0, and 8.0 below describe the contents of 
each level of report commonly provided by RASI. The copy of the report is filed with the raw 
data. 

5.8 Data packages are filed alphabetically by client code. Within a given client code, packages are 
filed by work order number. Very large or continuing projects are often filed directly in bankers' 
boxes. Smaller packages are filed in filing cabinets. 

5.9 The usual order for documents in the file is listed in Table 1. Variations are made as necessary. 

6.0 RASI LEVEL III REPORT 

6.1 This is the simplest report, a Certificate of Analysis. It contains the following items in this order: 

Cover Page 
Report Comments, if applicable 
Test Methodologies page(s) 
Analytical results 
Chain of custody 

6.2 In addition to the basic Certificate of Analysis, some clients receive data for organic blanks. These 
are prepared through a combination of SAM and the DOS editor. They are inserted after the 
analytical results. 

7.0 RA.SI LEVEL II REPORT 

7 .1 The RASI Level II report is a Certificate of Analysis with a Quality Control section which is 
inserted after the Report Comments. The QC section contents are variable depending on the 
client's expectations. The section can include any of LCS recoveries, MS/MSD results, duplicate 
analysis results, and similar data. 

8.0 RASI LEVEL I REPORT 

8.1 The RASI Level I report is a "CLP-style" data package for analyses performed by other than CLP 
protocols. (CLP protocol data review and reporting are addressed in other SOP's.) A Level I 
report follows, as closely as practical, the inorganic and organic CLP SOWs. Instrument logs, 
internal chain of custody forms, and Forms DC-1 and DC-2 are normally not part of a Level I 
report. 

8.2 The wet chemistry section of the report includes a summary of all QC (spikes, duplicates, LCS's) 
performed, the analytical results, and the raw data. TRPH., TOC, and TOX results are reported 
like the wet chemistry. 

Page 2of4 
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8.3 The metals section of the report includes analytical results (from SAM or on EPA Form l's as 
appropriate); EPA Forms 2A, 2B, 3, 4, 5A (ifMS's were performed), 6 (if duplicates were 
performed), 7, 10, l lA. l lB, 12, 13, and 14; and raw data. They are arranged as in the inorganic 
sow. 

8.4 The sections for volatiles and semivolatiles by GC/MS include analytical results (from SAM or on 
EPA Form l's as appropriate); EPA Forms 2, 3 (ifMS/MSD's were performed), 4, 5, 6, 7, and 8; 
and raw data. They are arranged as in the organic SOW. 

8.5 The sections for GC analyses mimic the GC/MS sections rather than the CLP SOW pesticide/PCB 
section. They include analytical results from SAM; forms similar to EPA Forms 2, 3, 4, 6, and 7; 
and raw data. They are arranged as in the GC/MS sections of the organic SOW. 

8.6 The report packages are sequentially numbered before copying. The original of the signed cover 
page and copies of all other pages are sent to the client. RASI retains the copy of the cover page 
and the originals of the other report pages and the raw data. 
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TABLE 1 

DATA FILE ORDER 

1.0 Copy of the final report, not stapled or bound. 

SOP No.: AD-012-01 
Initial Date: 211/91 

Date Revised: 6/28/94 

2.0 Originals of Request for Analysis and Chain of Custody forms, airbills, and any other paperwork which 
accompanied the samples. 

3.0 Copy of the work order. 

4.0 Instrument printouts, bench sheets, etc., in the following general order. If there are multiple runs for a 
given test code, arrange them chronologically. 

Wet Chemistry data (usually alphabetical by test) 
Metals data (Hg, GF AA alphabetically, ICP) 
TRPH 
Gas Chromatography/Mass Spectrometry data 

Volatiles 
Semi volatiles 

Gas Chromatography data 
Volatiles (purge and trap) 
Alcohols 
Organochlorine pesticides and/or PCB's 
Herbicides 
Organophosphorus pesticides 
Other 
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1.0 PURPOSE 

This SOP describes the maintenance procedures taken on a 
periodic basis to prevent avoidable breakdowns of 
instruments in the wet chemistry laboratory. 

2.0 APPLICATION 

This SOP applies to the following instruments: 

Hitachi U2000 UV/VIS Spectrophotometer with sample sipper 
- Orion Model 720A pH/mV meter 
- YSI Model 35 Specific Conductance Meter 
- Deionized water system 
- Mettler electronic balances, AE 100, AE 200, and BB 300 
- HACH COD Reactor 
- CEM MDS - 810 Microwave 

3.0 REFERENCES 

3.1 Operator's Manuals for the Hitachi 02000 UV/VIS 
Spectrophotometer and the Sample Sipper. 

3.2 Operator's Manual for the Orion Model 720A pH/mV Meter. 

3.3 Operator's Manual for the YSI model 35 Specific 
Conductivity Meter. 

3.4 Operator's Manual for the LabConco Water System. 

3.5 Operator's Manual for Mettler AE 100, AE 200, and BB 300 
Balances. 

3.6 Operator's Manual for the HACH COD Reactor. 

3.7 Operator's Manual for the CEM MSO - 810 Microwave 



4.0 ASSOCIATED SOPs 

SOP NO. AD-014-01 
Initial Date: 2/1/91 
Page 2 of 6 
Date of Revision:S/13/91 

4.1 SOP NO. QC-004-00, Daily water check 

4.2 SOP NO. AD-004-00, Balance calibration 

5.0 PROCEDURE 

5.1 Preventive Maintenance Schedules 

5.1.1 Hitachi U2000 UV/VIS Spectrophotometer 

Maintenance 

Check instrument response with 
commercially purchased solutions 

Check wavelength with internal 
wavelength scan 

Wipe down outside of instrument 

Flush lines and fill with detergent 

5.1.2 Orion Model 720A pH/mV Meter 

Maintenance 

Clean electrode 

Wipe down outside of instrument 

Check electrolyte level and 
electrode slope 

Frequency 

Quarterly 

Quarterly 

As needed 

After each use 

Frequency 

As needed 

As needed 

When used 

5.1.3 YSI Model 34 Specific conductivity Meter 

Maintenance 

Clean conductivity cell 

Replatinize cell 

Wipe down outside of instrument 

5.1.4 Water System 

Maintenance 

Change deionizing tanks 

Frequency 

Quarterly 

As needed 

As needed 

Frequency 

As needed 



Change LabConCo cartridges 

Conductivity check 

SOP NO. AD-014-01 
Initial Date: 2/1/91 
Page 3 of 6 
Date of Revision:S/13/91 

As needed 

Daily 

5.1.5 Mettler AE 100, AE 200, and BB 300 Electronic 
Balances 

Maintenance 

External service 

95% capacity check 

Class S weight check 

Clean chamber/pan 

Wipe down outside of balance 

5.1.6 HACH COD Reactor 

Maintenance 

Temperature check 

Wipe down outside 

5.1.7 CEM MOS - SlD Microwave 

Maintenance 

Flush pressure line 

Clean chamber 

Wipe down outside 

5.2 Documentation of Maintenance 

Frequency 

Annually 

Quarterly 

Daily 

After each use 

As needed 

Frequency 

Quarterly 

As needed 

Frequency 

After each use 

After each use 

As needed 

5.2.1 Each time a maintenance check or procedure is 
performed it is recorded on the appropriate 
maintenance log sheet (Figures 1) and kept in the 
Maintenance Log Book. 

5.2.2 When a routine check or procedure is performed, the 
analyst dates and initials the appropriate line on 
the log sheet. If a replacement is made, it is noted 
in the space provided and the spare parts log 
(Figure 2) is updated. 
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5.2.3 When a non-routine maintenance procedure is 
performed, a description is entered in the space 
provided as well as the date and the name of the 
person performing the procedure. 

5.2.4 All preventive maintenance documentation is reviewed 
by the lab supervisor monthly. 
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Koss Analytical Services, Inc. 

Standard Operating Procedure 
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Date Revised: 1/15/92 

Title: 
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Approved by: 
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1.0 PURPOSE 

To outline the procedure used to V?lidate the data 
generated in the inorganic laboratory. 

2.0 APPLICATION 

This procedure applies to all data generated by Classical 
Wet Chemistry and Inorganic Preparation, Inorganic 
Instrumentation and Metals Laboratories. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOP'S 

None 

5.0 PROCEDURE 

5.1 All data sheets completed by the analysts are placed in 
a tray on the Team or Group Leader's desk to be 
reviewed. 

5.2 The first check of all data is done on a 100% basis. 

5.3 Items reviewed: 

5.3.l If the data have been calculated by hand, the 
calculations are also done by the reviewer and 
checked for accuracy. 
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5.3.2 If the data are calculated by computer spreadsheets 
or other in-house generated programs, the data are 
checked for the correctness of entry and for 
accuracy. 

5.3.3 If the data are generated by an instrument data 
system, the data are checked for accuracy of blank 
corrections and dilution corrections. 

5.3.4 If a standard curve is generated, the correlation 
coefficient and/or the hard copy graphic of the curve 
are reviewed. Either a linear regression or a second 
order polynomial algorithm is acceptable. (Nothing 
larger than second order polynomial equations is 
accepted.) When available, a correlation coefficient 
of 0.995 or better is acceptable. Any coefficient 
<0.990 is unacceptable and the analysis must be 
redone. 

5.3.5 QC sample results are reviewed against established 
acceptance criteria. 

5.4 If random error is detected, the reviewer draws a line 
through the incorrect data and writes in the correct 
value and initials and dates it. 

5.5 If a systematic error is detected in the data, a Non
conformance Memo is issued and the data are returned to 
the analyst for corrections. 

5.6 If an error in methodology or calibration is discovered, 
or if QC data do not meet accepted criteria, a 
Nonconformance Memo is initiated and the analysis is re
scheduled. 

5.7 As the data are checked, the reviewer places a RED check 
<•1 mark next to each data item that is correct or at 
the bottom of the corrected column. 

5.8 After all the entries on the data set have been checked, 
the reviewer initials and dates the data sheet and then 
it is submitted to the Group Leader for a second data 
review. 

5.9 The Group Leader gives all data a second check on a 10% 
basis. 
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5.10 If an error is detected, the supervisor can either enter 
the correct value or return it to the Team Leader or 
analyst for correction. A Nonconformance Memo would be 
issued in the latter case. 

5.11 After the second check is completed, the supervisor 
initials and dates the data sheet. 

5.12 When both reviews are completed, the data can then be 
summarized and reported after verifying that the 
appropriate analytical method was used, the detection 
limit is appropriate, samples are properly identified, 
the proper number of significant figures is determined, 
and the data were calculated properly. 

5.13 If applicable, the Group Leader transfers the approved 
data to a project summary sheet, and either he/she or 
an analyst enters the data into the SAM System. 
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Title: CLP Pesticide Extraction of Soil Sam les bv OLM03 .X 
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1.0 PURPOSE 

SOP No.: OP-043-00 
Initial Date: 5/25/95 

Page 1 of6 
Date Revised: NA 

This procedure describes the method used to extract pesticide compounds from soil samples using the CLP OLM03.X 
method. 

2.0 APPLICATION 

This method applies to all soil samples which are to be analyzed by CLP Statement of Work OLM03.X. Note: This 
SOP replaces OP-008, CLP Pesticide/PCB Extraction Procedure. 

3.0 REFERENCES 

CLP Statement of Work OLM03.X 

4.0 ASSOCIATED SOPs 

4.1 OP-004, GPC Operating Procedure 

4.2 OP-003, Organic Labware Cleaning 

4.3 OP-037, Solvent Extract Waste Disposal in the Organic Preparation Lab 

4.4 OP-012, Extraction Solvent Suitability Check 

4.5 OP-039, Wastewater Disposal in the Organic Preparation Lab 

5.0 APPARATUS/EQUIPMENT/REAGENTS 

5.1 Apparatus/Equipment 

5.1.l Funnels, short stem 

5.1.2 Kudema-Danish concentrator, 10 mL receiver 

5.1.3 Snyder column 

5.1.4 Steam bath 

5.1.5 Nitrogen blowdown apparatus 



5.1.6 Disposable pipets 

5. l. 7 Boiling chips - Smchlet extracted with methylene chloride 

5.1.8 Balancecapableofweighingto0.01 g 

5.1.9 Beakers, 400 mL 

5.1.10 Whatman filter paper, #41 

5.1.11 Test tubes, 16Xl00 mm 

5.1.12 Erlenmeyer flasks, 250 mL and 500 mL 

5.1.13 Drying oven 

5.1.14 Sonicator with 3/4 inch disrupter horn 

5.1.15 Glass wool 

5.2. Reagents 

5.2.1 Acetone, pesticide grade 

5.2.2 Methylene chloride, pesticide grade 

SOP No. OP-043-00 
Initial Date: 5/25/95 
Page 2 of6 
Date Revised: NA 

5.2.3 Sodium sulfate, anhydrous (granular}, baked at 450°C for 4 hours prior to use 

5.2.4 PEST CLP surrogate spike solution as prepared by GC group, (See Section 10.0, Table 1) 

5.2.5 PEST CLP matrix spike solution as prepared by GC group, (See Section 10.0, Table 2) 

5.2.6 Methylene chloride:acetone (1:1). Add 1 L of acetone to 1 L of methylene chloride. 

5.2.7 Hexane, pesticide grade 

6.0 PROCEDURE 

6.1 Decant and discard any water layer on a sediment sample. Record that water was decanted. Discard any 
foreign objects such as sticks, leaves, and rocks. Mix samples thoroughly. 

Note: Percent moisture and pH can be done simultaneously for the pesticide and semivolatile fractions of the 
sample. It is important to perform these steps rapidly to avoid the loss of the more volatile extractables. 

6.2 Percent Moisture 

6.2. l Label the bottom of an aluminum dish with ball-point pen. Record its tared weight Place 5-10 g 
sample on dish. 

6.2.2 Record dish + sample weight. 

6.2.3 Place the aluminum dish containing sample for percent moisture in 105°C oven for 12 hours. 



SOP No. OP-043~ 
Initial Date: 5/25/95 
Page 3 of6 
Date Revised: NA 

6.2.4 Remove sample from oven and let it cool in dessicator. Re-weigh this sample and record weight. 
Calculate percent moisture using the following formula: 

% Moisture= [loss on drying/(( dish+ sample weight) - tare weight))] • 100. 

6.3 pH Determination 

6.3. l Label a 250 mL Erlenmeyer with white labeling tape. Weigh 50 g of sample into it for pH 
determination. Note: If limited sample volume is received use a smaller weight. 

6.3.2 Add the same amount of water in mL to the sample as you weighed sample in grams. For 
example, if you weighed 50 g of sample, add 50 mL of water. Determine the pH of sample with a 
pH meter. Document on Case Narrative is pH is > 11 or <5. 

6.4 Rinse 400 mL beaker with methylene chloride and attach white labeling tape with a pink square on it. 
Weigh and record 30.0 g ± 0.1 g into beaker for PEST extraction. 

6.5 Add 60 g of sodium sulfate. Mix well with wooden spatula. Remove wooden spatula and add 2.0 mL of 
CLP PEST surrogate spiking solution to all samples. Add 1.0 mL of CLP PEST matrix spiking solution to 
the MS/MSD pair. Then immediately add about 100mLof1:1 methylene chloride:acetone. 

6.6 Attach 3/4 inch disrupter horn and rinse with methylene chloride. 

6.7 Tune Sonicator by pressing TUNE and setting output control to 0, 3, 6 and 10. Adjust bar graph display to 
a minimum setting at each output interval using tuning knob. 

6.8 Program Sonicator by setting PROCESS TIME to 1 :30, PULSAR ON to 1.0 and PULSAR OFF to 1.0. 

6.9 Position disrupter horn 1/2 inch below surface of solvent and press ST ART to begin sonication. This will 
take 3 minutes. 

6.10 Place #41 Whatman filter paper in short stem funnel and place over 500 mL Erlenmeyer. Rinse with 
methylene chloride and discard rinse. 

6.11 Decant and filter extracts through the filtered funnel into Erlenmeyer. 

6.12 Repeat the extraction two more times with 2 additional portions of 1: 1 methylene:chloride acetone. Before 
each extraction, make certain that the sodium sulfate is free-flowing and not a consolidated mass. As 
required, break up large lumps with a clean spatula. 

6.13 On the final extraction, pour the entire sample into the filtered funnel and rinse with l: 1 methylene 
chloride:acetone. 

6.14 Preparation for GPC (mandatory) 

6.14. l Sample concentration by Kudema-Danish (KD) 

6.14. l. l Place a funnel on top of a KO extractor and add a glasswool plug in the funnel. Pour 
enough sodium sulfate to fill funnel at least half full. Rinse this whole apparatus by 
pouring approximately 40 mL methylene chloride through the sodium sulfate funnel. 
Swish the solvent around sides of KO, then discard this rinse. 
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6.14. l.2 Add the extracts. Break up the residue in the beaker and rinse beaker with methylene 
chloride into funnel. Using 30 mL of methylene chloride, rinse the sodium sulfate funnel 
into KD. Remove funnel then add two boiling chips to the KD extractor. 

6.14.2 With a pre-wet three ball Snyder column, evaporate the extract down to about 5 mL on a hot bath. 
This will be about a 10 mL volume after the KD cools. At the proper rate of distillation, the balls 
will actively chatter but the chambers will not flood. 

6.14.3 After the KD has cooled, wipe the outside moisture off with a Kimwipe. Remove the receiver and 
rinse the joint with methylene chloride into the receiver. 

6.14.4 Place the concentrator tube in the N-Evap unit Immerse in warm water bath (30-35°C) and 
evaporate the solvent volume to just below 1 mL. 

6.14.5 Transfer the extract with three rinses of methylene chloride to a 10 mL calibrated test tube. Take 
to the mark with methylene chloride and cap with Teflon lined cap. 

6.14.6 Proceed with SOP--004, GPC Operating Procedure. 

6.15 Finalizing sample after GPC 

6.15.1 Remove extract from GPC. Attach a receiver tube to KD and rinse with methylene chloride. Pour 
extract in KD. Rinse flask with methylene chloride into KD. 

6.15.2 With a pre-wet three ball Snyder column, evaporate the extract down to about 5 mL on hot water 
bath. At the proper rate of distillation, the balls will actively chatter but the chambers will not 
flood. Immediately add 25 mL of hexane through the Snyder column and continue to concentrate 
to about 8 mL. Add a second portion of hexane and concentrate to about 8 mL. 

6.15.3 After the KD has cooled, wipe the outside moisture off with a Kimwipe. Remove the receiver and 
rinse the joint '\\-ith hexane into the receiver. 

6.15.4 Place the concentrator tube in the N-Evap unit Immerse in warm water bath (30-35°C) and 
evaporate the solvent volume to just about 3 mL. 

6.15.5 Transfer the extract with three rinses of hexane to a test tube callbrated to 5 mL(using hexane) 
with three rinses of hexane. Take to the 5 mL mark with hexane. 

6.15.6 All extracts must undergo Florisil cleanup (mandatory). Proceed with SOP-006, Florisil Pasteur 
Pipet Column Cleanup for CLP and Non-CLP Pesticide and PCB samples. 

Note: The statement of work describes using a vacuum manifold in the Florisil cartridge cleanup. 
The cartridges described in SOP-006 do not require a vacuum manifold. 

6.15. 7 After Florisil cleanup, cap the vials and assemble in an extract tray. Deliver to Sample Control 
and store them in extract refrigerator. 



7.0 QUALITY CONfROL 
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7.1 Extract two sodium sulfate blanks per batch and unique to each SDG. These blanks should be carried 
through all stages of the extraction process. Only one of the two blanks is to be turned into Sample Control. 
The second is in reserve in case one is lost due to breakage, not if it fails acceptance criteria. 

7.2 A MS/MSD pair is required for each matrix per SDG. Note that each batch does not necessarily have a 
MS/MSD pair. It should be noted on workorder what sample to perform the MS/MSD. 

7.3 Extraction (e.g., sonication) must be completed within 10 days from date of receipt. 

8.0 INTERFERENCES 

Due to low levels associated with this analysis, glassware must be meticulously clean. Rinse all appropriate 
glassware with methylene chloride prior to use. 

9.0 TROUBLESHOOTING 

If a sample requiring a MS/MSD pair is of insufficient quantity to extract 30 g for both pesticides and semivolatiles, 
another sample may be chosen. However, the Project Manager must be notified so he' she can notify the EPA. The 
reason for choosing the substitute must be provided to the EPA. 

Remember a reduced volume can be used for pH determination. 



10.0 T ABLE(S) 

Surrogate Compound 

Tetrachloro-m-xylene 
Decachlorobiphenyl 

Pesticide 

gamma-BHC (Lindane) 
4,4'-DDT 
Endrin 
Heptachlor 
Aldrin 
Dieldrin 

Table 1 

Surrogate Table 

Table 2 

Matrix Spiking Solution 

SOP No. OP-043-00 
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Final Concentration 
(ug/mL) 

0.2 
0.2 

Final Concentration 
(ug/mL) 

0.5 
1.0 
1.0 
0.5 
0.5 
1.0 
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1.0 PURPOSE 

To describe the procedure for using the Hitachi U2000 
Spectrophotometer for colorimetric analyses. 

2.0 APPLICATION 

This procedure is applicable to all manual colorimetric 
analyses. 

3.0 REFERENCES 

3.1 Operator's Manual for the Hitachi U2000 UV/VIS 
Spectrophotometer. 

4.0 ASSOCIATED SOP'S 

4.1 SOP NO. CW-004-00, Total Cyanide. 

4.2 SOP NO. CW-005-00, Cyanide Amenable to Chlorination. 

4.3 SOP NO. CW-007-00, Total Phenolics. 

4.4 SOP NO. cw-oos-oo, Hexavalent Chromium. 

4.5 SOP NO. CW-014-00, Chemical Oxygen Demand. 

4.6 SOP NO. CW-015-00, Ammonia Nitrogen. 

4.7 SOP NO. CW-016-00, Total and Ortho Phosphorus. 
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5.0 PROCEDURE 

5.1 Equipment 

SOP NO. CW-006-00 
Initial Date: 2/1/91 
Page 2 of 3 
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5.1.1 Hitachi u2000 UV/VIS Spectrophotometer with sample 
sipper. 

5.1.2 Colorized standards and samples. 

5.2 Instrument Setup 

5.2.1 Turn on instrument and allow to warm up for at least 
10 minutes prior to use. 

5.2.2 Open sipper compartment and pull the sample tube taut 
until it clicks in place. 

5.2.3 Release the pinchcock on the drain tube. 

5.2.4 Place sipper tube in a beaker of deionized water and 
hold the wash button in for 30 seconds to flush the 
sample cell. 

5.2.5 If screen does not display the main menu, press the 
"Main Menu" button on the keypad. 

5.2.6 From the main menu, pick "Photometry". 

5.2.7 Choosing each menu item in turn, set the parameters 
for the analysis being performed, including: 
wavelength, number of standards, values of standards, 
unit of measurement, and name of analysis. Skip the 
"Save Parameters" choice until the sipper parameters 
have been set (see next step). 

5.2.8 In "Sipper Setup", set sipping time to 4 seconds and 
delay to 8 seconds. The other choices can be left on 
their default values. 

5.2.9 Choose "Save Parameters" from the Photometry menu and 
pick a slot to save it in (1-20, or "·" for the next 
available slot). 

NOTE: If the analysis being performed has been saved 
previously, the parameters can be recalled 
directly from the Main Menu by choosing 
"Testing Menu" and then the number that it was 
saved under. 

5.2.10 When all the parameters have been set and saved, push 
the "Forward" button to advance to the calibration 
screen. 



5.3 Calibration 
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5.3.1 Place the sipper tube into the blank (referred to as 
Standard 1 by the instrument), and hold in the "Wash" 
button in until the absorbance displayed no longer 
changes. 

5.3.2 Wait approximately 8-10 seconds, then push the 
"Autozero" button on the keypad. When the absorbance 
displayed changes to .ooo, push the "Start" button to 
read in the value. It should display as .ooo or 
close to it. 

5.3.3 At the prompt, place the sipper tube into the second 
standard and push the sipper lever. When the beep is 
heard, remove the standard and wait for the reading. 

5.3.4 Repeat the previous step for all standards. After 
the last standard has been read, the screen will 
display the curve. Choose "Print curve" from the 
menu bar at the bottom of the screen. 

5.4 Sample Analysis 

5.4.1 Place the sipper tube into each sample and read each 
one the same as for the standards. The values will 
be printed out in whatever units were chosen for 
calibrating. 

5.5 Cleanup 

5.5.1 After the last sample has been read, flush the sample 
line with deionized water for at least 30 seconds. 

5.5.2 Fill the sample cell with detergent solution by 
washing it through the cell for 5-10 seconds. 

5.5.3 Close the pinchcock on the drain line. 

5.5.4 Open the sipper panel and release the tension on the 
sample line by pushing the release button. 

5.5.5 Turn off the instrument. 

6.0 QUALITY CONTROL 

6.1 Analyze quality control samples as appropriate for the 
particular analysis being performed. 

6.2 Maintain the instrument as per the schedule of 
preventative maintenance. 
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1.0 PURPOSE 

To describe the distillation and spectrophtometric 
procedures for the detennination of total phenolics. 

2.0 APPLICATION 

This procedure is applicable to the analysis of waters, 
wastewaters and groundwaters for total phenolics. It does 
not differentiate between different kinds of phenols. 

3.0 REFERENCES 

3.1 EPA 600, Revision 1983, Method 420.1. 

3.2 Standard Methods for the Examination of Water and 
Wastewater, 17th edition, Method 5530. 

3.3 EPA SW-846, 3rd edition, Method 9065. 

4.0 ASSOCIATED SOPS 

4.1 SOP NO. CW-006-00, 
Spectrophotometer. 

5.0 PROCEDURE 

5.1 Equipment 

Use of the UV-VIS 

5.1.1 Distillation apparatus, see Figure 1. 

5.1.2 Separatory funnels, 125 mL and 250 mL. 

5.1.3 Spectophotometer-for use at 460 nm and 510 nm. 

5.1.4 100 mL graduated cylinders. 



5.2 Reagents 
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5.2.1 Copper sulfate solution: Dissolve 100 g CuS04 · 5H2o 
in deionized water and dilute to one liter. 

5.2.2 Concentrated H2S04. 

5.2.3 Buffer solution: Dissolve 16.9 g NH4Cl in 143 mL 
concentrated NH40H and dilute to 250 mL with 
deionized water. 

5.2.4 Aminoantipyrine solution: Dissolve 2 g of 
4-aminoantipyrine in deionized water and dilute to 
100 mL. 

5.2.5 Potassium ferricyanide solution: Dissolve 8 g of 
K3Fe (CN) 6 in deionized water and dilute to 100 mL. 

5.2.6 Stock phenol solution, 1000 ppm: Dissolve 1 g of 
phenol in deionized water and dilute to one liter. 
Store in amber glass. Shelf-life is 6 months. 

5.2.7 Working solution A, 10 ppm: Dilute 10.0 mL of stock 
phenol solution to one liter with deionized water. 
Make fresh daily. 

5.2.8 Working solution B, 1 ppm 10.0 mL of working solution 
A to 100 mL with deionized water. 

5.2.9 Chloroform - use only in hood. 

4.2.10 NaOH solution, 50%: commercially purchased. 

5.3 Chloroform cleanup extraction - used if necessary to 
remove oily or tarry substance from the sample. 

5.3.1 Adjust pH of 100 mL sample to 12.5 with NaOH. 

5.3.2 Extract with 50 mL of chloroform in separatory 
funnel. Discard chloroform layer and transfer water 
layer to a beaker. 

5.3.3 Place beaker on a hot plate and heat gently to remove 
any chloroform. 

5.3.4 Proceed with distillation. 
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5.4 Distillation 
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5.4.1 Measure 100 mL of sample into the distillation flask. 
Add 3 drops of methyl orange - the color should be 
reddish-orange. If not, add H2S04 dropwise to lower 
the pH. 

5.4.2 Add 1 mL of copper sulfate solution. 

5.4.3 Set up apparatus as in Figure 1, using a 150 mL 
beaker as the receiving vessel. Turn on condenser 
water. 

5.4.4 Distill sample until 90 mL is collected, remove heat 
and allow to cool. Add 10 mL deionized water and 
continue distillation until approximately 100 mL 
sample is collected. Measure volume to nearest 1 mL 
in a graduated cylinder. 

5.4.5 Turn off condenser water. 

5.5 Direct Photometric Method 

5.5.1 Standards - Pipet o, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 ml 
of working solution A into spectrophotometer tubes. 
Dilute to 10 mL with deionized water. 

mL. Working solution A 

0 
0.5 
1.0 
2.0 
3.0 
4.0 
5.0 

Concentration. µg 

0 
5 
10 
20 
30 
40 
50 

5.5.2 Samples - Pipet 10.0 mL of distillate er an aliquot 
diluted to 10 mL into a spectrophotometer tube. If 
distillate is turbid, filter through a membrane 
filter first. 

5.5.3 Add 0.2 ml buffer solution and mix. 

5.5.4 Add 0.2 mL aminoantipyrine solution and mix. 

5.5.5 Add 0.2 mL potassium ferricyanide solution and mix. 

5.5.6 After 15 minutes calibrate spectrophotometer with 
standards at 510 nm. Read concentration of samples 
(in µg) directly from the instrument. 
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5.6 Chloroform, Extraction Method - concentration step for 
better detection limit 

5.6.1 Standards - Pipet o, 3.0, 5.0, 10.0, 20.0 and 25.0 mL 
of Working solution B into 125 mL separatory funnels 
and dilute to 50 mL with deionized water. 

mL Working solution A Concentration. ug 

0 0 
3.0 3 
5.0 5 
10.0 10 
20.0 20 
25.0 25 

5.6.2 Samples - Transfer 50 mL distillate to a 125 mL 
separatory funnel. 

5.6.3 Add 1 mL buff er and mix. 

5.6.4 Add 0.3 mL aminoantipyrine solution and mix. 

5.6.5 Add 0.3 mL potassium ferricyanide solution and mix. 

5.6.6 After 3 minutes, extract with 25 mL chloroform. 
Shake the funnel 10 times, let settle, shake 10 more 
times and let settle again. 

5.6.7 Filter chloroform layer through Whatman 40 filter 
paper for analysis. 

5.6.8 Calibrate spectrophotometer with standards at 4€0 nm. 
Read concentration of samples (in µg) directly from 
the instrument. 

5.7 Calculation 

µg from curve mL distillate 
mg/l phenolics = x 

aliquot for color mL original sample 

6.0 Quality Control 

6.1 Distill a minimum of one SRS with every set. 

6.2 Analyze an undistilled SRS at the time of the 
spectrophotometric analysis. 

6.3 Analyze a minimum of one matrix spike/matrix spike 
duplicate pair once every 20 samples. 
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To outline the procedure for measuring the fluoride in sample. This process may include a distillation process 
(contained herein) followed by the use of the use of an Ion Selective Electrode (ISE) for actual quantitative analyses. 

2.0 APPLICATION 

This procedure is applicable to drinking water, wastewaters. and groundwaters. If a water sample does not contain 
interferences in excess of the tolerances listed in Section 11.0, Interferences, the sample may be analyzed directly 
starting in Section 8.0, Quantitative Analysis Using Fluoride Electrode; ifthe analysis is for compliance with NPDES 
regulations, the sample must be distilled. Standard Methods indicates that samples with dissolved solids at a 
concentration which exceeds 10,000 mg/L should be distilled. 

3.0 REFERENCES 

"Fluoride, Total (Colorimetric, SPADNS with Bellack Distillation)", Methods for Chemical Analysis of Water and 
Wastes (EPA-600), Method 340.l, Revised 1978 

·'Fluoride, Total (Potentiometric, Ion Selective Electrode)", Methods for Chemical Analysis of Water and Wastes 
(EPA-600). Method 340.2, Revised 1974 

"Fluoride; A, Introduction; B, Preliminary Distillation Step; C, Ion-Selective Electrode Method'', Standard Methods 
for the Examination of Water and Wastewater, 19th Edition, Method 4500-F (A,B,C), Approved 1994 

4.0 ASSOCIATED SOPs 

None 

5.0 REAGENTS 

5.1 Buffer solution, pH 5.0 - 5.5 

To approximately 500 mL of deionized water in a 1 liter beaker, add 57 mL of glacial acetic acid, 58 g of 
sodium chloride and 4 g of 1.2-cyclohexylene dinitrilo tetracetic (CDTA). Stir to dissolve and allow to cool. 
Adjust pH of the solution to between 5.0 and 5.5 with SN sodium hydroxide (approximately 150 mL). 
Transfer solution to a I liter volumetric and dilute to mark. If commercially available, this buffer solution 
my be purchased. 

5.2 Sodium fluoride stock solution, 100 mg/L 

Dissolve 0.2210 g of sodium fluoride (NaF) in deionized water and dilute to mark in a I liter volumetric 
flask. Store in plastic. 



5.3 Sodium fluoride. standard solution, I 0.0 mg.IL 
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Dilute I 0 mL of stock solution to I 00 mL of deionized water in a plastic volumetric flask. Store in plastic. 

5.4 Sodium hydroxide, 5N 

Dissolve 200 g sodium hydroxide in deionized water, cool and dilute to I liter in a volumetric flask. 
Alternatively, dilute I volume of 50% NaOH solution with 4 volumes of deionized water. 

5.5 Silver sulfate, Ag2S04, crystals - Reagent grade 

6.0 EQUIPMENT 

6.1 Distillation apparatus - See Section 12, Figure I 

6.2 Plastic beakers and volumetric flasks 

6.3 Combination Fluoride ISE 

6.4 pH/ISE meter, Orion 720 or equivalent 

7.0 DISTILLATION PROCEDURE 

7.1 Into clean distillation flasks, pour 200 mL of deionized water. To each flask carefully add 100 mL of 
concentrated H2S04 and MIX THOROUGHLY. Add several boiling beads. 

7.2 At first, gently, and then vigorously heat the contents of each flask to 180°C. To prevent overheating and 
carryover, discontinue heating when the temperature reaches l 78°C. Discard the distillate. This process 
removes fluoride contamination (with the exception of high chloride interferences which are addressed in 
Section 7.4) and adjusts the acid-water ratio for subsequent distillations. Allow the contents of the flask to 
cool below 60°C. 

7.3 Add 100 mL of sample (or an aliquot diluted to 100 ml) to the flask and mix well. Heat the mixture to 
180°C and collect the distillate in a plastic beaker. To prevent overheating and carryover, discontinue 
heating when the temperature reaches l 78°C. Record the amount of distillate recovered (measured by a 
graduated cylinder) and store in plastic. 

7.4 Add Ag2S04 at a rate of 5 mg per mg of chloride (chloride actually in the sample) when high chloride 
samples are distilled. (See Section 11.0 for interfering levels of chloride.) 

7.4 The sulfuric acid mixture in the distillation flask can be used a maximum of 3 times or until it is discolored 
by a sample. Then discard the mixture and repeat Steps 7.1 and 7.2 to regenerate the mixture. 

8.0 QUANTITATIVE ANALYSIS USING FLUORIDE ELECTRODE 

8.1 Standards Preparation 

Prepare a total of 4 standards in the minimum range of 1.0 to I 0. An additional 5th standard may be 
prepared to extend the range of the curve. Prepare two standards which bracket the sample concentrations 
then divide the range into two additional, evenly spaced concentrations for a total of 4 standards. 

8.2 Turn on the ISE meter and set the mode to CON. Push "calibrate", then enter the number of standards at the 
prompt and push "yes". 
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8.3 Add 25 mL of buffer solution to 25 mL of the lowest standard in a plastic beaker and mix. Insert a Teflon 
stir bar and begin stirring the solution. Place the fluoride electrode in the solution. 

8.4 At the "ready" prompt, enter the actual concentration and push "yes". Remove the electrode, rinse with 
deionized water and blot dry very ~entlv. 

8.5 Repeat Steps 8.3 and 8.4 for all the standards. Record the actual readings onto the Analytical Data 
Worksheet. After the last one has been entere~ the meter will display the average slope of the curve. 
Document the slope of the curve on the Analytical Data Worksheet. (If the slope is outside the range of -56 
to -60, consult the manufacturer's instructions.) 

8.6 Analyze the samples the same way as the standards beginning with Step 8.3, reading the concentration in 
mg/L directly from the meter at the "ready" prompt. Record the readings of the samples onto the Analytical 
Data Worksheet. 

9.0 CALCULATION 

mg/L F = mg/L F from meter • (mL distillate) 
(mL distilled) 

IO.O QUALITY CONTROL 

l l.O 

l O. l A minimum of one LCS per batch is analyzed. The LCS spike must be from a different vendor than the 
spike used to prepare the curve. 

l 0.2 One MS/MSD pair is analyzed for every 20 samples. 

rNTERFERENCES 

Substance Cone. (m~/J.) Type of Error 

Alkalinity (CaC03) 7000 Positive 
Aluminum (Ai3+) 3.0 Negative 
Chloride (Cr) 20000 
Chlorine 5000 
Iron 200 Negative 
Hexametaphosphate (NaP03) 50000 
Phosphate (PO/) 50000 
Sulfate (SO/) 50000 
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l.O PURPOSE 

To describe the procedure used for the determination of 
total dissolved solids (filterable residue). 

2.0 APPLICATION 

This procedure applies to any aqueous sample which can be 
filtered through a glass fiber filter. 

3.0 REFERENCES 

3.l EPA 600, Revision 1983, Method 160.1. 

3.2 Standard Methods for the Extraction of Water and 
Wastewater, 17th edition, Method 2540C. 

4.0 ASSOCIATED SOPS 

4.1 

4.2 

SOP No. cw-012-00, 

SOP No. CW-013-00, 

Total suspended Solids (TSS). 

Total Solids 

5.0 PROCEDURE 

5.1 Equipment 

5.1.1 Beakers, 250 mL. 

5.1.2 Filter flask and Gelman magnetic filter funnel with 
vacuum source. 

5.1.3 Analytical balance. 

5.1.4 Filter forceps. 

5.1.5 Graduated cylinders. 

5.1.6 Desiccator. 



5.1.7 Drying oven, 1ao0 c. 
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5.1.8 Glass fiber filters, 7.0 cm diameter 

5.2 Filter preparation 

5.2.1 Place stacks of approximately 10 filters in the 
funnel and rinse with three successive 20 mL portions 
of deionized water. 

5.2.2 Separate filters, place in an aluminum pan and dry 
for at least one hour at 103°c. Handle only with 
forceps. 

5.2.3 Desiccate filters until needed. 

5.3 Beaker Preparation 

5.3.1 Label clean 250 mL beakers and heat in oven at 1ao0 c 
for one hour. Handle only with tongs or gloves. 

5.3.2 Desiccate until needed, at least one hour. 

5.4 Analysis 

5.4.1 Weigh beakers needed on an analytical balance and 
record weight. 

5.4.2 Place filter in filtering apparatus, turn on vacuum 
and rinse with a small amount of deionized water (to 
create good filter-funnel seal). 

5.4.3 Measure 100 mL of well mixed sample (or appropriate 
smaller aliquot) and pour it through a filter. Rinse 
with three successive 10 mL portions of deionized 
water. Continue applying vacuum until all standing 
water has passed through the filter. 

5.4.4 Turn off the vacuum source and transfer filtrate to 
the tared beaker. Rinse flask into beaker. Place 
beaker in 9s 0 c oven overnight to evaporate without 
spattering, then raise temperature to 1so0 c for at 
least one hour. 

5.4.5 If suspended solids are to be determined also, the 
filter can now be transferred (see SOP cw-012-00, 
Total Suspended Solids (TSS)). 

5.4.6 Desiccate beakers for at least one hour and then 
weigh. 
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5.4.7 If the total residue in the beaker exceeds 0.5 g 
repeat the analysis using a smaller aliquot. 

5.5 Calculations 

Where: 

(A-B) x 1000 
TDS, mg/L = ~~~~~~~~~-

c 

A = weight of beaker + residue, mg 

B = weight of beaker, mg 

c = mL of sample filtered 

6.0 Quality Control 

6.1 A minimum of one SRS must be run with each sample set. 

6.2 Duplicates must be analyzed at a frequency of 10%. 



St~nd~rd Operating Procedure 

Title: 

Total Suspended Solids (TSS) 

ISQF No: C'i O 12 00 
Im ta I Data·2,11,1<n 

IFaae ----1.. or" _i_ 

!oate Re·iis2i:1: __ _ 

Prepared by: Approved. by: 

~ .. ~~~. C(lcfi&uO?/ 

1.0 PURPOSE 

To describe the procedure used for the determination of 
total suspended solids (non-filterable residue) • 

2.0 APPLICATION 

This procedure applies to any aqueous sample which can be 
filtered through a glass fiber filter. 

3.0 REFERENCES 

3.1 EPA 600, Revision 1983, Method 160.2. 

3.2 Standard Method for the Examination of Water and 
Wastewater, 17th edition, Method 25400. 

4.0 ASSOCIATED SOPs 

4.1 SOP No. cw-011-00, Total Dissolved Solids (TDS). 

4.2 SOP No. CW-013-00, Total Solids (TS) . 

5.0 PROCEDURE 

5.1 Equipment 

5.1.l Glass fiber filter, 4.25 cm diameter, Whatman 934-AH 
or equivalent. 

5.1.2 Filter flask and Gelman magnetic filter funnel with 
vacuum source. 

5.1.3 Analytical balance. 

5.1.4 Aluminum weighing pans. 



5.1.5 Graduated cylinders. 

5.1.6 Desiccator. 

5.1.7 Filter forceps. 

5.1.8 Drying oven, 103-105°c. 

5.2 Filter Preparation 
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5.2.1 Place stacks of approximately 10 filters in the 
funnel and rinse with three successive 20 mL portions 
of deionized water. 

5.2.2 Separate filters, place in aluminum pan and dry for 
at least one hour at 103-105°c. Handle filters with 
forceps only. 

5.2.3 Desiccate filters until needed. 

5.3 Analysis 

5.3.1 Weigh filters needed on an analytical balance and 
record weight. Place in individually labeled 
aluminum pans. 

5.3.2 For each sample, place a filter in the filtering 
apparatus, turn on the vacuum and rinse with a small 
amount of deionized water (to create good filter
funnel seal). 

5.3.3 Measure 100 mL of well-mixed sample (or appropriate 
smaller aliquot) and pour it through the filter. 
Rinse with three successive 10 mL portions of 
deionized water and rinse any materials from the 
walls of the funnel. Continue applying vacuum until 
all standing water has passed through the filter. 

5.3.4 Carefully remove filter from funnel base (suction 
need not be turned off), and place in its labeled 
pan. Dry at 103-105°c for at least one hour. 

5.3.5 If dissolved solids are to be determined also, the 
filtrate can now be recovered (see SOP No. cw-011-00, 
Total Dissolved Solids (TDS)). 

5.3.6 Desiccate filters for at least 30 minutes and then 
weigh. 

5.3.7 If the total residue on the filter exceeds 0.5 g, 
repeat the analysis using a smaller aliquot. 
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(A-B) x 1000 
TSS, mg/L = 

c 

Where: 

A = weight of filter + residue, mg 

B = weight of filter, mg 

c = mL of sample filtered 

6.0 Quality Control 

6.1 A minimum of one SRS must be run with each sample set. 

6.2 Duplicate must be analyzed at a frequency of 10\. 
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The purpose of this procedure is to describe the operation of the Gel Permeation Chromatography Autoprep models 
1002B and 1000. 

2.0 APPLICATION 

This procedure is mandatory for all CLP soil extracts. It also applies to all soil or water extracts which have one or 
more of the following characteristics: unusually strong odor, significant color, noticeably higher viscosity than 
methylene chloride, or extracts which contain higher molecular weight contaminants. GPC is used to remove oils, 
fats, and other large compounds from extracts that interfere with the analysis of targets anal)1es. 

3.0 REFERENCES 

3.1 CLP Statement of Work OLM03.X 

3.2 GPC Operational Manual for Autoprep 1000 and 1002B 

4.0 ASSOCIATED SOPs 

4.1 OP-042, CLP Semivolatile Organic Extraction of Water Samples by OLM03.X 

4.2 OP-043, CLP Pesticide Extraction of Soil Samples by OLM03.X 

4.3 OP-044, CLP Pesticide Extraction of Water Samples by OLM03.X 

4.4 OP-037, Solvent Extract Waste Disposal 

4.S OP-048, CLP Semivolatile Organic Extraction of Soil Samples by OLM03.X 

S.O APPARATUS/EQUIPMENT/REAGENTS 

S. l Apparatus/Equipment 

S. l. l Methylene chloride, pesticide grade 

5.1.2 Biobeads (S-X3) 200-400 mesh 
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5.1.3 GPC calibration solution - Prepare a solution in methylene chloride that contains the following 
anal)1es in the concentrations below: 

Analyte 
Com oil 
Bis(2-ethylhexyl) phthalate 
Methoxychlor 
Perylene 
Sulfur 

mg/mL 
25 
0.5 
0.1 
0.02 
0.08 

Note: Sulfur is not very soluble in methylene chloride. Weigh out the com oil, warm it and 
transfer the weighed amount of sulfur into the warm com oil. Then transfer the com oil to the 500 
mL volumetric flask and add the rest of the analytes. 

5.1.4 n-Butyl chloride -make a solution 100/o butyl chloride 90".lo methylene chloride 

5.2 Equipment 

5.2.1 GPC Autoprep Model 1002B and GPC Autoprep Model 1000 High pressure column 350 mm x 
21.2 mm. 

5.2.2 Ultraviolet detector fixed wavelength (250 run) with a Semiprep Flow-thru Cell 

S.2.3 Strip chart recorder 

5.2.4 Syringe 10 mL with Luerlock fitting 

5.2.5 Acrodisc syringe filters (PTFE or nylon) 0.5 um and 0.1 um 

5.2.6 Erlenmeyer flasks, 500 mL 

5.3 Calibrating the GPC 

S. 3 .1 Activate the GPC pump by indexing on the controller console until the standby light goes out and 
the pump light comes on. 

5.3.2 Let the pump run for at least 30 minutes. If high pressure column is being used, select high 
pressure limit when unit is first turned on. 

5.3.3 Tum on the UV detector and the chart recorder. Set the range at 0.5 auf, the rise time at 1.0 sec., 
and the chart speed at 1 cm/min. Ensure that all valve switches and tubing are configured for flow 
through UV detector. 

5.3.4 Zero the detector and chart recorder. 

5.3.5 Check the flow rate exiting the main column or UV recorder, it should read between 4.5 - 5.5 
mUminute. Adjust to as near to 5.0 mUminute as poSSible. 

5.3.6 Using a Luer lock syringe and Acrodisc filter, filter 10 mL of the GPC calibration solution into a 
GPC tube. For correct chromatogram scaling, the calibration solution will need a 1 :3 dilution with 
methylene chloride prior to run. Place the tube into position 1 on the GPC and make sure it is 
hand tight. 
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S.3.7 Set the dump time at 60:00 minutes and the collect time at 00:00 minutes. No wash time is 
necessary. High Pressure units should have dump set to 40 minutes. Index through the program to 
check all parameters. If all parameters are correct then press run. 

Ultrasonic sensor pre-load time =OS sec. 

Debounce time= 0.0S sec. 

Maximum load time= 25.00 sec. 

Start with sample 01, Terminal sample 1 

S.3.8 The chart recording should be initiated as soon as the sample is injected onto the column. 

NOTE: Ensure waste containers are empty, clean solvent supply is available, nitrogen gas is on, 
and rinse pressure is at least 10. 

S.3.9 When the run is complete turn off the detector and chart recorder and inde.x until the pump is 
activated. 

S.3.10 The first double peak is com oil, then phthalate, methoxychlor, perylene, and finally sulfur. 

5. 3 .11 Measure from the start of deflection to the end of the com oil peak in centimeters. That is the 
dump time for BNAs. 

S.3.12 Measure from the start deflection to the end of the phthalate peak in centimeters. That is the dumi. 
time for pesticides/PCBs. 

S.3.13 The distance from the dump time to the beginning of the sulfur peak is the collect time. 

S.3.14 Label all peaks on the strip chart, record date, title, column ID, operator, flow rate, dump and 
collect for BNA and Pest methods onto the chart. Attach chart into corresponding GPC logbook. 

S.3. lS Chart recording must exhibit good chromatography (separation of peaks) and resolution relative to 
baseline. See: CLP SOW Technical Acceptable Criteria for GPC cahbration. 

S.4 Sample Extract Cleanup 

5.4. l Highly viscous sample extracts must be diluted and loaded into several GPC tubes or use an aliquot 
of the sample diluted to 10 mL. 

5.4.2 All sample extracts must be filtered through SS um filter disc before GPC cleanup. 

S.4.3 Rinse off all port tubing with methylene chloride. Rinse out GPC tubes and syringes with acetone, 
then methylene chloride. 

S.4.4 Set the dump and collect times as previously determined for the analysis to be performed on the 
extracts. Set the wash time at 10 minutes for relatively clean samples and up to 1 S minutes for 
very dirty samples. 

S.4.S Put a methylene chloride "junk" sample onto the first position. Samples should be loaded in order 
of darkness, from light to dark, to avoid contamination. 
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5.4.6 Make sure all GPC tubes are hand tight. Ensure that pink label tape is affixed to the extract to 
indicate the extract is being or has been run through the GPC. 

5.4.7 Put aluminum foil capped Erlenmeyer flask under the collect lines and make sure all line numbers 
match labels and logbook designation. 

5.4.8 Index through the program making sure all parameters are correct. 

5.4.9 Check the flow rate, it should not vary greater than 2.5% from calibration run for high pressure 
units and not greater than 5% for normal pressure units. Column pressure typically falls within 7 -
11 psi for normal pressure units and 170 - 240 psi for high pressure units. 

5. 4 .1 O If above criteria is met, push run button. 

5.4.11 Ensure all sample runs are recorded into GPC logbook. 

6.0 QUALITY CONTROL 

6.1 At least once every 7 days, the cahoration of the GPC must be verified with two check mixtures. 
Concentrate 2.0 mL of pesticide matrix spike solution to less~ 1.0 mL under nitrogen and adjust the 
final volume to 10.0 mL with methylene chloride. 

6.2 The second mixture is prepared with 2 ug of Aroclor 1016 and 2 ug of Aroclor 1260 in a final volume of 
10.0 mL methylene chloride. 

6.3 Put the solutions on GPC using previously determined pesticide dump and collect times. 

6.4 Concentrate the extracts on the steambath and switch to hexane. Bring to a final volume of 10 mL. 

6.5 Analyze by GC/EC. The pattern of the Aroclor quantitation peaks must be the same as that of previously 
run standards and the recovery of each of the single component peaks must be between 80 and 110 percent 
If this is not the case then the column must be replaced and recalibrated according to Section 5.3. 

6.6 Run a SV blank check. (10 mL of methylene chloride run through the GPC and taken to 0.5 mL FV) 

6.7 Run a Pest BLK check. (10 mL of methylene chloride run through the GPC and exchanged to hexane and 
adjusted to a S mL FV) 

Note: It is a good idea to get all GPC checks to the appropriate analytical department as soon as posSible 
after running a calibration. GPC may not be used for CLP samples until all applicable check parameters 
pass. 

7.0 TROUBLESHOOTING 

7.1 Occasionally SX-3 gel columns \\ill become visually stained following dirty sample runs. Run 100/o n-butyl 
chloride solution all 23 positions as a washing program. This can be done on the Envirosep columns as 
well if you suspect they are dirty. 

7 .2 Methylene chloride extracts injected onto column must contain at least 90% methylene chloride. Extracts 
containing acetone should be nitrogen blown to> 1 mL then diluted up to 10 mL in methylene chloride 
prior to GPC. 

7.3 Record all maintenance activities pertaining to GPC into corresponding GPC maintenance logbooks. 
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7.5 Each GPC should be backwashe.d every 6 months or if clogge.d or if sample load time is> 30 seconds. 

7.6 Read troubleshooting section ofGPC manual if any symptom of trouble exists. 
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STANDARD OPERA TING PROCEDURE 

Title: Extraction Solvent Suitabili Check 

Date: 

1.0 PURPOSE 

This procedure descnbes the method used to determine the suitability of extraction solvents. 

2.0 APPLICATION AND SCOPE 

This method applies to all solvents used to extract and concentrate samples for organic analysis. 

3 .0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 APPARATUS/REAGENTS 

5.1 Kuderna-Danish (KD) concentrator, IO mL receiver, and 3 ball Snyder column 

5.2 Hot water bath 

5 .. 3 Nitrogen evaporation device - N-EV AP or equivalent 

5.4 Pasteur pipets, 9" length 

5.5 Autosampler vial calibrated to 1.0 mL 

5.6 Ether without preservatives 

5. 7 Acetone - pesticide grade or equivalent 

5.8 Methylene chloride - pesticide grade or equivalent 

5. 9 Hexane - pesticide grade or equivalent 

6.0 PROCEDURE 

SOP No.: OP-012-02 
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6.1 Concentration - This step applies to all solvents used for organic extractions except for Freon. 



SOP No.: OP-012--02 
Initial Date: 211/91 

Page 2of2 
Date Revised: 6n 195 

Note: Methylene chloride will have two lot checks concentrated and analyzed by GC and an additional lot 
check concentrated for GC/MS. For GC, one lot check will get hexane exchanged and the other one be 
concentrated directly down to 1 mL. 

6.1.1 Assemble a very clean solvent washed KD concentrator. 

6.1.2 Pour 500 mL of the extraction solvent to be analyzed directly into the KD. (Remember, do not 
pour solvent through a sodium sulfate filled funnel.) 

6.1.3 Add a few boiling chips to KD and concentrate to about 4 mL on a hot water bath.. Allow to cool 
10 minutes. 

6.1.4 If methylene chloride is being checked, hexane exchange one of the KO flasks using about 25 mL 
of hexane added through the Snyder column. 

6.1.S Remove from bath when apparent volume is about 3 mL. 

6.1.6 Remove Snyder column, do not rinse lower joint into the concentrator. 

6.1.7 Concentrate to 1.0 mL on the N-Evap at 30°C- 35°C. 

6.1.8 Transfer the solvent to an autosampler vial calibrated to 1.0 mL. 

6.1. 9 Send methylene chloride checks to both GC and GC/MS for analysis. All otheir solvent checks will 
be analyzed by GC. 

7.0 QUALITY CONTROL 

7 .1 For a solvent to be acceptable, no compounds of interest may be detected in the extracticin solvent at a 
concentration greater than one third the EQL. 

7.2 Hard copies of all solvent analyses will be filed in the extraction lab. 

8.0 INTERFERENCES 

A void contact of latex gloves on the inside of extraction glassware and on tips of Pasteur pipets. 



Ross Analvtical Services, Inc. 
STANDARD OPERA TING PROCEDURE 

Title: Extraction of Acid Herbicides for Water Sam Method 8151 (Modified) 

Pre ared b : 4£$ A roved b : Date: 

1.0 PURPOSE 

This method describes the procedure used to extract herbicides from water samples. 

2.0 APPLICATION 

SOP No.: OP-013-03 
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This method applies to all water samples which are to be analyzed for acidic herbicides. Ross Anal)'tical Services, 
Inc. (RASI), has modified the sample preparation process documented in Method 8151. RASI uses continuous 
extractors versus separatory funnels to perform sample extractions. Method 8151 vaguely refers to employing the use 
of a technique other than separatory funnel extraction whenever emulsions form. RASI has found that the continuous 
extraction process produces efficiencies comparable to separatory funnel extraction for most samples; therefore, we 
have adopted the use of this technique for all water samples. 

Section 9.0 describes potential interferences. 

3.0 REFERENCES 

"Chlorinated Herbicides by GC Using Methylation or Pentafluorobenzylation Derivatization: Capillary Column 
Technique", SW-846, Method 8151, September 1994, Revision 0 

4.0 ASSOCIATED SOPs 

GX-001, Organic Preparation of General Solutions 

5.0 REAGENTS 

5 .1 Reagent water 

5.2 Sulfuric acid 

I: 1 (vol/vol) - Slowly add 50 mL concentrated H2S04 to 50 mL reagent water. 

5.3 Hydrochloric acid 

1: 1 (vol/vol) - Add one volume of concentrated HCl to one volume of reagent water. 

5.4 Acidified sodium sulfate - Bake at 400 °C for 4 hours. Add enough diethyl ether to make a slurry with 100 g 
sodium sulfate. Add 0.1 mL of concentrated H2S04 and mix thoroughly. Check the pH by mixing a 1 g 
portion of the resulting solid with 5 mL of reagent water; the pH should be less than 4. Discard this portion 
used to check the pH. Dry the mixture under a hood on a hot plate set at 1. When all the ether has 
evaporated, oven dry the mixture at I 05°C for 4 hours. 



6.0 
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5.5 Solvents - Acetone, methanol, ethanol, methylene chloride, hexane, and diethyl ether (pesticide grade or 
equivalent) 

5.6 Anhydrous sodium sulfate - Bake at 400 °C for 4 hours. 

5.7 N-methyl-N-nitroso-p-toluenesulfonamide (Diazald) 

5.8 Silicic acid 

5 .. 9 Surrogate standard solution - This solution is prepared by the Gas Chromatography Department at a 
concentration of I 00 ug/mL. 

5.10 Spiking solution for MS, MSD, and lCS - This solution is prepared by the Gas Chromatography Department 
at a concentration of 5 ug/mL. 

5.11 Acid ether - Add I 0 drops of concentrated sulfuric acid to 300 mL of diethyl ether. 

5.12 Potassium hydroxide solution (37%)- Dissolve 37 g of KOH in reagent water and dilute to 100 ml. 

5.13 Wide range pH paper 

5.14 12 N Sulfuric acid - Slowly add 335 ml concentrated sulfuric acid to approximate 600 ml reagent water. 
Bring to volume in a l liter volumetric. 

5.15 6 N Sodium hydroxide - Dissolve 216 g NaOH in 900 mL reagent water. Bring to volume in a 1 liter 
volumetric. 

EQUIPMENT 

6.1 Erlenmeyer flasks - 250 ml, 500 mL, 2000 mL 

6.2 Diazomethane generator 

6.3 Culture tubes - 10 ml. calibrated to 5 mL 

6.4 Continuous extractors 

6.5 l 0 cm long stem funnels 

6.6 Kudema-Danish (KO) concentrators 

6.7 Boiling chips - Solvent washed 

6.8 Hot water bath 

6.9 Beakers - 400 ml, 600 ml, 1000 mL 

6.10 Heating mantel 

6.11 Balance - capable of weighing+/- 0.0 I g 

6.12 Syringe - 1 mL, 2.5 ml, 5 ml, 0.5 mL 

6.13 Glass rod 



6.14 Pasteur pipets 

6.15 Graduated cylinder· 500 ml, I 000 ml 

7 .0 PROCEDURE 

7. l Extraction Procedure 
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Rinse the continuous extractor and flask with dilute hydrochloric acid solution. Rinse th•e residual acid from 
the glassware with one rinse of deionized water. 

7.1.l Add 250 mL of methylene chloride to the bottom of the continuous extractor. 

7. l .2 Check and record the pH of the sample with wide range pH paper. 

7 .1.3 Mark the sample volume on the side of the sample container. 

7. l.4 Based on color, suspended material, and odor of the sample, determine if clean-up is required. 

7 .1.5 If sample DOES NOT require clean-up, proceed with 7. I. l l. If sample DOES require clean-up, 
proceed with 7. l .6. 

7 .1.6 Add I 0 ml of 6 N NaOH directly into each liquid-liquid extractor. 

7.1.7 Add l liter of sample to extractor using an acid-rinsed graduated cylinder. 

7.1.8 Add 0.5 ml of surrogate (100 ug/ml of2,4-DB) to all extractions including all QC samples 
prepared with these samples. 

7.1.9 Add I ml of spike solution (5 ug/ml) to two ponions of a sample chosen for the: MS and MSD, 
then add l ml of spike to one ponion of reagent water for an lCS. 

7.1.10 Mix the sample with a glass rod and check the pH. Add additional 6 N NaOH if pH is less than 12. 
Allow the sample to stand one half an hour with occasional mixing. Extract the sample for 16 • 18 
hours. Check the pH to ensure that it is still at a pH of 12 or greater following the clean-up 
extraction. If the pH is less than 12, DO NOT DISCARD THE EXTRACT. If the pH is 12 or 
greater, discard the extract. Add a clean, acid-rinsed flask containing 150 ml of methylene chloride 
and proceed to 7. 1.15. 

7.1.11 Add l liter of sample to the extractor using an acid-rinsed graduated cylinder. 

7.1.12 Add 0.5 ml of surrogate (100 ug/mL of 2,4-DB) to all extractions including all QC samples. 

7.1.13 Add l ml of spike solution (5 ug/mL) to two ponions of a sample chosen for the: MS and MSD, 
then add l ml of spike to one ponion of reagent water for an lCS. 

7.1.14 Adjust the pH of the sample to less than 2 with 17 ml of 12N sulfuric acid. Check the pH and 
adjust as needed with additional acid. 

7. l .15 Extract the sample for 18-24 hours. Check the extraction pH to ensure that it was at least 2 or lower 
following extraction. If the pH was greater than 2, adjust the pH to 2 or less and continue extracting 
the sample. 
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7 .1.16 Following completion of the extraction process, add 5 g of acidified anhydrous sodium sulfate into 
the ball flask. Let the extract sit for I hour prior to concentrating it using a KD. 

7 .2 Concentration 

Rinse the KD assembly and the funnel, glasswool, and sodium sulfate with acid ether solution. Add Na2S04 
to funnel, then rinse entire assembly several times with methylene chloride. 

7 .2.1 Pour the extract through an acid rinsed and solvent rinsed sodium sulfate into a KD flask. 

7.2.2 Pre-wet a 3 ball Snyder column with about 1 mL of methylene chloride, then evaporate the extract 
down to about 5 mL on a hot water bath. At the proper rate of distillation the balls of the column 
will actively chatter, but the chamber will not flood. Allow to cool for 10 minutes. 

7.2.3 Remove the Snyder column and rinse the lower joint into the KD flask. 

7 .2.4 Rinse the flask with about 1 mL methylene chloride into the receiver. 

7.2.5 Remove the receiver and rinse the lower joint of the flask into the receiver. 

7.2.6 If the extract is not to be esterified immediately, cap and store extract 

7 .2. 7 Immediately prior to esterification, blow the extract to 0.5 mL at ROOM TEMPERATURE with 
nitrogen. Add one drop of methanol to extract to aid in water removal. 

7 .3 Esterification by diazomethane 

Diazometbane is very explosive and carcinogenic! 

Before proceeding, read all the appropriate Material Safety Data Sheets (MSDSs) of all reagents used in this 
method. Keep all reagents under a hood and wear gloves. Keep the diazomethane generator behind a safety 
shield in a hood free of all reagents and equipment not required in the preparation. A void using boiling 
chips, metallic implements, unpolished glass parts and scratched glassware. This procedure should not be 
performed if no one else is in the laboratory. 

7.3.1 Fill the condenser on the diazomethane generator with dry ice and add acetone until the finger is 
about l/3 full. 

7.3.2 Add 10 rnL of95% ethanol and 5 g of potassium hydroxide in 8 mL of reagent water to the reaction 
flask. 

7.3.3 Fill the separatory funnel with 5 g ofDiazald in 45 mL diethyl ether. 

NOTE: Vent tube should be submerged into a test tube containing ether. 

7.3.4 Warm the reaction flask to 65 °C and slowly add the Diazald solution into it through the separatory 
funnel over a 20 minute period. 

7 .3 .5 When the Diazald solution is used up, slowly add l 0 mL of diethyl ether and continue to distill until 
the distillate is colorless. 

7.3.6 The solution of diazornethane can be stored for up to 72 hours at 0 °C or until the brilliant yellow 
color begins to fade. 
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7.3.7 Add 2 mL of the diazomethane solution to the receiver with the dried sample extract. Seal the 
extract with a Teflon stopper and store at room temperature for 30 minutes. 

7.3.8 Destroy the unreacted diazomethane with 0.2 g ofsilicic acid. 

7.3.9 Allow the extract to stand until the evolution of nitrogen gas has stopped, then rinse the walls of 
receiver tube with 500 uL hexane. 

7.3.10 Transfer the extract to a culture tube calibrated to 25 mL with three 2 mL rinses of hexane. Pull a 
0.5 mL aliquot and dilute to 1 mL in an autosampler vial. This will equal a 50 mL final volume. 

7 .3 .11 Methylated extracts must be analyzed immediately to minimize trans-esterification and other 
reactions that may occur. 

8.0 QUALITY CONTROL 

8.1 Extract two blanks with each sample batch, or two blanks for every 20 samples extracted~ whichever is more 
frequent. Once a batch has been completed, retain one blank; send only one blank with c:ach batch to the Gas 
Chromatography Deparnnent. The second blank is analyzed only if the first is damaged or lost. The second 
blank is not used to replace the first blank if the first blank fails QC criteria. 

8.2 Extract a matrix spike/matrix spike duplicate pair for every 20 samples, or batch size 10 or more. 

8.3 Extract an LCS for every batch of samples at a frequency of at least 1 per 20 samples. 

9.0 INTERFERENCES 

Glassware must be scrupulously cleaned and acid-rinsed to prevent interferences from arising. 

l 0.0 T ABLE(S) 

Table l 
Extractable Target Compounds Using Diazomethane 

COMPOUND 

2,4-D 
Silvex (2,4,5-TP) 
2,3,5-T 

Dicamba 
2,4-DB 
Dalapon 
MCPP 
MCPA 
Dichloroprop 
Dinoseb 
Pentachlorophenol 



IRoss Analvtical Services. Inc. 
STANDARD OPERATING PROCEDURE 

Title: tion of General Solutions. 

A rovedbv: Date: " 

1.0 PURPOSE 

This SOP describes the preparation of reagents used in the organic preparation laboratory. 

2.0 APPLICATION 

This procedure is applicable to all organic preparation lab extractions. 

3.0 REFERENCES 

SOP No.: OP-014-01 tYt1. 
Initial Date: 2/l/91 r.JP'ii. 

Pagel of/1-
Date Revised: 6n 195 

3 .1 EPA Method for Organic Chemical Analysis of Municipal and Industrial Wastewater, 1982 

3.2 CLP Statement of Work OLM03.X 

3.3 EPA SW-846, 3rd Edition, Final Update II 

4.0 ASSOCIATED SOPs 

None 

5.0 REAGENTS 

5 .1 Sodium sulfate, granular 

5.2 Sulfuric acid, concentrated 

5 .3 Reagent water 

5.4 Hydrochloric acid, concentrated 

5.5 Potassium hydroxide, reagent grade 

5.6 Sodium hydroxide, reagent grade 

5. 7 Acetone, pesticide grade or equivalent 

5.8 Methylene chloride, pesticide grade or equivalent 

5. 9 Hexane, pesticide grade or equivalent 
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6.1 Anhydrous sodium sulfate (powdered and granular): Sodium sulfate for drying sample c~cts and samples 
is prepared by heating 2.5 Kg of sodium sulfate in a Pyrex dish at 400°C for 4 hours. Piace the sodium 
sulfate in the mufile furnace while cool and heat to 400°C. After 4 hours at 400°C, tum the oven off and 
allow to cool to about 11 o0 c before removing the Pyrex dish from the furnace. Place the sodium sulfate in 
a sealed glass jar labeled, ''baked sodium sulfate". 

6.2 Acidified sodium sulfate: Sodium sulfate for drying acid herbicides is prepared by making a slurry (syrup 
consistency) of 1 Kg granular sodium sulfate (which has been treated at 400°C as described in Section 6.1) 
with diethyl ether. To the slurry add 1.0 mL of concentrated sulfuric acid and mix well with a glass rod. 
Place the acidified slurry in a Pyrex dish and evaporate off the ether under a hood on a bot plate set at its 
lowest setting. Allow to dry with occasional mixing to ensure all the ether is gone beforie placing into the 
oven to dry at 200oC over night. Keep the sodium sulfate in a sealed glass jar, labeled : "Acid sodium 
sulfate. use for herbicides only". 

6.3 1: 1 Sulfuric acid for adjusting the pH of water samples: Slowly add 500 mL of concentrated sulfuric acid to 
500 mL of reagent water in a 2 liter Erlenmeyer flask. Stopper the sink and use it as a cool water bath 
during mixing as this process will generate heat. Allow the solution to cool and store in a bottle with a 
Teflon-lined lid. Shelf life of the reagent is 1 year. Label the reagent: "l: l H2S04 - sulfuric acid" . 

6.4 1 :3 Sulfuric acid solution to adjust the pH of extracts: Slowly add 25 mL concentrated sulfuric acid to 75 
mL reagent water in a beaker and mix well. Allow the solution to cool and store in a boittle with a Teflon
lined lid. Cool to 4oc. Prepare just prior to use. Shelf life of the reagent isl year. 

6.5 1:9 Hydrochloric acid solution to adjust the pH of solid samples for herbicide extraction: Add 20 mL of 
hydrochloric acid to 180 mL of reagent water. Keep solution in a bottle with a Teflon-li;[led lid. Shelf life 
of the reagent is 1 year. Label using blue tape. 

6.6 37% Potassium hydroxide solution for hydrolysis of acid herbicides: Dissolve 37 g of potassium hydroxide 
in 50 mL reagent water. Allow the solution to cool and dilute to 100 mL with reagent water. Store the 
solution in a sealed Teflon bottle. Shelf life of the reagent is 1 year. Label using blue laJPC. 

6. 7 10 N Sodium hydroxide solution to adju:,"1 the pH of water samples: Dissolve 400 g of sodium hydroxide in 
1000 mL reagent water in a large Erlenmeyer flask. Allow the solution to cool and dilute to 1000 mL with 
reagent water. Store the solution in a sealed Teflon bottle. Shelf life of the reagent is I year. 

6.8 5% Sodium sulfate solution for acid herbicide preparations: Dissolve 10 g of sodium sulfate (treated at 
400°C) in 100 mL reagent water and dilute to 200 mL. Store reagent in a glass bottle w:ith a Teflon lined 
lid. Shelf life of the reagent is I year. 

6. 9 I: I Acetone/methylene chloride extraction solvent: Add 2 liters of acetone to 2 liters of methylene chloride 
in a 4 liter glass reagent bottle with a Teflon lid. Shelf life of the reagent is 1 year. 

6.10 10:90 Acetone/hexane elution solvent: Accurately measure 100 mL of acetone into about 30 mL of hexane 
in a 1000 mL volumetric flask and dilute to volume with hexane. Store the solution in an amber glass bottle 
with a Teflon-lined lid. Shelf life of the reagent is I year. Do not shake when making mixture! 

7.0 Quality Control 

7 .1 Each reagent container will have a tag with the name of the reagent, concentration, preparation date, 
expiration date, ID number and initials of the preparer. 

7.2 Since reagents are used up so rapidly expiration dates never come into consideration. Thc:refore we do not 
track in a reagent preparation logbook. 



Title: 

Standard Opernting Procedure 

ISOP No: oe-o 1 5 oo 
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pate Revise(l: __ _ 

Preventive Maintenance for Organic Preparation Laboratory 
Equipment. 

p.- pared by: 

[~) 
Appro"!ed. by: Dete: 

6p/t; cjffiM~ 

1.0 PURPOSE 

This procedure is intended for the routine upkeep of 
instrumentation to prevent damage and minimize down 
time. 

2.0 APPLICATION 

This procedure applies to all instruments in the 
organic preparation laboratory. 

3.0 REFERENCES 

The manuals for all the organic preparation 
instruments are kept in the lab for easy reference. 
The manuals should be consulted for details on 
performing all maintenance. 

4.0 ASSOCIATED SOPs 

None. 

5.0 PROCEDURE 

5.1 Sonicator 

5.1.1 Clean exterior surfaces once a month with a damp 
cloth. 

5.1.2 Wipe out the inside of the sound box after each 
use with a damp cloth. 

5.1.3 Remove residue from the probe with a damp cloth 
and rinse with acetone. 
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5.1.4 Inspect the probe extender for erosion. 
Existing erosion will increase the rate of 
future erosion. After every 5 hours of use the 
tip should be polished with emery cloth. 

5.2 Zymark TurboVap Evaporator 

5.2.1 Every two months drain and clean the bath with a 
sponge to remove any bacteria. Add fresh 
reagent water and 15 drops of Clear Bath to 
inhibit biological growth. 

5.2.2 Every two months check all nitrogen gas lines 
and connectors for leaks with Snoop. 

5.2.3 Daily add additional water as needed to replace 
water lost during use though evaporation. 

5.2.4 Clean all exterior surfaces monthly with a damp 
cloth. 

5.3 N-EVAP Evaporator 

5.3.1 Every two months drain and clean bath with a 
sponge to remove any bacteria. Add fresh 
reagent water and 15 drops of Clear Bath to 
inhibit biological growth. 

5.3.2 Daily add additional water as needed to replace 
water lost during use through evaporation. 

5.3.3 Check and replace broken tubing every two months 
or sooner if required. 

5.3.4 Clean all exterior surfaces monthly with a damp 
cloth. 

5.4 Centrifuge 

5.4.1 Clean all exterior surfaces monthly with a damp 
cloth. 

5.4.2 After each use, clean interior surfaces with a 
damp cloth to prevent corrosion. If required, a 
mild soap or detergent such as Liqui-Nox may be 
employed. 



5.5 Gel Permeation Chromatograph 
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5.5.1 Clean all exterior surfaces monthly or before 
each use to prevent small particals from 
clogging valves and transfer lines. 

5.5.2 Reseat all easily accessable cable connectors at 
least semiannually. 

6.0 Documentation 

6.1 All maintenance procedures will be recorded in a 
maintenance log book which is stored near each 
instrument. Information in the log book will 
include the date and procedure performed and the 
initials of the analyst. 
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SPARE PARTS LIST 

Sonicator, Heat Systems Model XL2020 

Fuse Cat. # GMAlO 

Zymark TuboVap Evaporator 

Fuse 
Sensor 

cat. # 38904 
Cat. # 44-191 

N-EVAP Evaporator 

1/4" Silicone Tubing 
Thermostat 

Centrifuge, Mistral 3000E 

GPC 

Fuse 

Pen 
Paper 
Fuse 
Fuse 
Fuse 
Fuse 
Fuse 

Cat. # 416-902 
Cat. # 416-903 
Cat. # 367-008 
Cat. # 367-220 

lOA 115V 

6A 250V Slo-Blo 

Cat. # 10613 
Cat. # 10823 

lOA 250V 326 

lA 240V/220V 
115 VAC-3AG Slo-Blo 0.3a 
230 VAC-3AG Slo-Blo 0.15a 

15ml Vial Cat. # 236-660 
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This method describes the procedure to complete the organic laboratory extraction summary form and blank 
logbook. 

2.0 APPLICATION 

This procedure applies to all organic laboratory extractions. 

3.0 REFERENCES 

Contract Lab Program, Statement of Work OLM03.X 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5 .1 Prior to starting any analysis, read the work order summary carefully to ensure the proper extraction is 
performed. 

5.2 Check the sample container to be sure the client ID is the same as on the work order. 

5.3 Transfer the information on the work order to the extraction summary sheet (See Section 7.0, Figure l, for 
an example extraction summary sheet) beginning with the client and project ID. All CLP projects will 
include the Case and SDG along with the work order number. 

5.4 Record all the appropriate dates and the sample matrix. Record initials of the (l) staff writing up the 
extraction summary, (2) staff who spike the samples both for the surrogate and matrix spikes, (3) staff who 
perform the extraction, and ( 4) staff who finalize the extracts. 

5.5 Check off or circle which of the analytes the extraction applies to, the method of extraction, and clean-up 
procedure. Include the lot number of each solvent and reagent used in the extraction and clean-up, and 
column ID of the GPC, if used. 

5.6 Record the client ID and lab ID from the work order. Record the sample weight or volume used 
immediately after the measurement is taken. For all water samples, include the initial pH and adjusted pH. 
All CLP solid samples require a pH and moisture determination. Record the initial extract concentration 
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volume and the aliquot volume taken for a clean-up along with the extract final volume following the clean
up. 

5.7 For extracts which undergo GPC, fill out the summary sheet following the GPC example sheet hanging in 
the OP lab. 

5.8 Record the matrix spike and surrogate spike IDs and volume used for the sample and check sample. 

5. 9 In the Note section, record blanks and check samples that apply to other work orders. 

5 .10 Record the notebook number for all CLP projects. 

5 .11 Record the GPC check associated with the samples, if applicable, in the GPC check box. 

5.12 Blank IDs for CLP and SAS samples are recorded in the CLP Blank Logbook (See Section 7.0, Figure 2 for 
an example CLP Blank Logbook sheet). The blanks for each SDG are recorded on a separate page and each 
blank will have a unique ID within an SDG. The prefix for semivolatile organic blanks is "S"; "P" is for 
Pesticide/PCB blanks. The suffixes are an alpha-numeric progression from AO, Al, A2 to Z8, Z9. 

Examples: 

Case/SDG# 1 

SBLKAO 
SBLK.Al 
PBLKA2 
PBLKA3 
SBLKA4 

Case/SDG# 2 

SBLKBO 
SBLKBl 

Case/SDG # 18 

SBLKZO 
SBLKZl 
PBLKZ3 

Case/SDG # 19 

PBLKAO 
SBLK.Al 

The unused portion of the log book page is "Z'ed" out and initialed. The Case/SDG are noted at the bottom 
of the log book page. All information under each heading must be completed including surrogate ID and 
volume used under the "NOTE/SURROGATE" column. 

5.13 Entries in the log book for non-CLP blanks and LCS samples are recorded numerically. The prefix to the 
number is to identify the blank for a specific analysis. 

Blank ID 

Herb 2014 
Pest 2015 
BNA 2016 

Herbicide blank 
Pesticide blank 
BNAblank 

The prefix to identify LCS samples is "CS" to prevent any confusion with blanks. The spike solution used· 
for the LCS is identified on the extraction summaries, as well as in the Check Sample Log Book. 



Check Sample ID 

cs 1045 
cs 1046 
cs 1047 
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All information under each heading in both the Organic Blank Log Book and the LCS Log Book must be 
complete, including spike solution ID's and volumes. 

6.0 QUALITY CONTROL 

6.1 All summaries must be reviewed, to verify all the necessary information is included on the summary, by an 
analyst other than the person who completed the summary. After reviewing the summa:J:y, the reviewer will 
initial and date the summary. 

6.2 All unused portions of the summary will be "Z'ed" out as required by CLP. 



7.0 FIGURES 

Figure 1 
Example Extraction Summary Form 
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Figure 2 
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Ross Analytical Services. Inc. 
STANDARD OPERA TING PROCEDURE 

Pre ared bv: Date: 

1.0 PURPOSE 

This procedure describes the method used to distill alcohol from solid and liquid samples. 

2.0 APPLICATION 

This method applies to all alcohol samples. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOP 

GV-001, Analysis for Alcohols 

5.0 REAGENTS/EQUIPMENT 

5.1 Reagents 

5.1. l Reagent water, Labconco or equivalent 

5.1.2 Alcohol surrogate solution, isopropanol at 785.05 ug/mL 

5.1.3 Alcohol standard spike solution 

5.1.4 Internal standard solution, n-propanol at 805.3 ug/mL 

5.2 Equipment 

5.2.1 Round bottom flask, threaded neck, 100 mL 

5.2.2 Boiling chips 

5.2.3 Distillation column, 14/20 upper joint, straight bottom 

5.2.4 Glass beads 

5.2.5 Adapter tube to fit hose, fitting, glass, 14120 x Y. inch 
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5.2.6 Teflon transfer line with V. inch SS or brass fitting 

52.1 Calibrated vial, 1.0 mL 

6.0 PROCEDURE 

6.3 Distillation Procedure 

6.3 .1 Fill column with glass beads to bottom of ground glass joint. Pour beads at an angle of about 30 
degrees when filling column to prevent breakage of the bead retainers. 

6.3.2 Place filled column in holder in vertical position. Lift column and place threaded nut over column. 
Wet an 0-ring (PTFE) with water and slide over lower part of column about V. inch from bottom. 

T'HR.•A Of'!) NIA"r-w t 
~ c::>-- o- '41~4 

6.3.3 Weigh sample, 30 g, or measure 40 mL liquid sample into 100 mL flask. Use 40 mL of reagent 
water for blank check and CCV (continuing calibration verification - identical to LCS). 

6.3.4 Add boiling chips to all flasks. 

6.3.5 Add appropriate amounts of surrogate, internal standard, and spike to the proper samples. 

6.3.6 Assemble column and flask using a small amount of water to allow the 0-ring to seat. Tighten 
threaded nut to contact 0-ring and tum 1/8 tum more after contact. 

6.3.7 Calibrate vials with 1.0 mL water. 

6.3.S Assemble glass adapter to fitting and tighten to finger tightness. Wet ground glass portion of 
adapter (dip adapter into a small beaker of water) and drop into place. Press in firmly, but do not 
twist more than 1/16 tum. Add retainer clip. 



6.3.9 Place insulation in place on columns. 

6.3.10 Turn on heat to maximum amount and bring to a vigorous boil. 

6.3. l l Make sure tubing is in the vial. 
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6.3.12 Stop process as soon as steam breaks through the tubing. Approximately 0.25 - 0.50 mL will be 
in the vial. 

6.3.13 Bring vial(s) to 1.0 mL with reagent water. 

NOTE: GROUND GLASS EQUIPMENT MAY BE USED FOR LIQUIDS ONLY. 

7.0 Quality Control 

7.1 Extract a blank with each set of samples distilled or every 20 samples, whichever is more frc~quent. 

7.2 Analyze a check sample and CCV every set of samples distilled or every 20 samples, which1ever is more 
frequent. 

7.3 Analyze an MS./MSD pair every set of samples distilled or every 20 samples, whichever is more frequent. 
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STANDARD OPERATING PROCEDURE 

Title: Solvent Extract Waste Di sal in the Or anic Pre tion Lab 

A roved bv: Date: 

1.0 PURPOSE 
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This procedure is to ensure that extract wastes generated in the Organic Preparation (OP) lab are properly 
disposed. 

2.0 APPLICATION 

These wastes take on 4 forms, solids - as in PCB screens, neutral solvents - as in pesticide/PCB extracts, acid 
solvents - as in PCB extracts, and PCB wastes over 50 ppm. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

OP-001 BIN/A Extraction of Water 
OP-002 Pesticide and PCB Water Extraction 
OP-005 CLP Semivolatile Organic Extractions 
OP-007 Extraction of Soils and Wastes for Pesticides and PCBs for Non-CLP 
OP-008 CLP Pesticides/PCB Ex"traction 
OP-009 Extraction of Acid Herbicides from Solid Samples 
OP-010 PCB Oil and Liquid Waste Extraction 
OP-011 Extraction ofBNA's in Soils and Sludges 
OP-013 Extraction of Acid Herbicides from Water Samples 
OP-018 Extraction ofOrganophosphorus Pesticides from Water Samples 
OP-019 Extraction of Organophosphorus Pesticides from Soil Samples 
OP-024 PCB Solid Waste Extraction 
OP-025 BNA Liquid Waste Dilution 
OP-026 PUF Sample Extraction 
OP-032 Extraction of PCBs from Wipes or Swabs 

5.0 EQUIPMENT 

5 .1 Lab jacket 

5.2 Latex gloves 

5.3 Solvent waste bottles 



5.4 Short stem, wide mouth funnel 

5.5 Deionized water in a squirt bottle 

5.6 Wastewater container 

5.7 Non-haz.ardous waste container 

5.8 Aluminum drying pan 

5.9 Fume hood 

S.10 Spill control equipment 

6.0 SOLUTIONS 

6.1 Hexane - non-Spectro grade or equivalent 

6.2 Methylene chloride - pesticide grade or equivalent 

6.3 Acetone - pesticide grade or equivalent 

6.4 Deionized water 

6.S Concentrated hydrochloric acid 

6.6 Ether - herbicide grade or equivalent 

6. 7 Cyclohexane - pesticide grade or equivalent 
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7.0 PROCEDURE 

NOTE: Perform this procedure under a well ventilated fume hood. 

7 .1 Time Frame for Disposal 

7 .1.1 Solvent extracts - Dispose of all solvent extracts which are beyond three weeks past extraction for 
commercial clients, retain newer extracts. CLP extracts are held for 6 months. Never discard an 
extract before analysis. 

7 .1.2 Acid waste - Dispose of acid waste which are 48 hours bevond the time when the work order has 
been reported. 

7 .1.3 Solid screen extracts - Dispose of solid screen extracts which are 48 hours bevond the time when 
the work order has been reported. 

7 .2 Separate all wastes according to the time frames and categories above. Also, separate any samples which 
contain PCBs above 50 ppm into a fourth grouping (See 7 .11 ). 

7 .3 Dispose of all sulfuric acid wastes by rinsing the test tubes three times with deionized water and dumping 
the deionized water into a wastewater container. Place empty test tubes into an empty solvent bottle. 



7.4 Neutralize wastewater by following SOP No.: OP-039. 
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7.5 Dispose of all solvent extracts by dumping them through the funnel into the appropriate solvent waste 
bottles e.g., BINI As into halogenated wastes, less than or equal to SO ppm PCB extracts into non
halogenated wastes. Separate any samples which contain PCBs above 50 ppm into a fourth grouping. 
Place test tubes into an empty solvent bottle. 

7.6 Dispose of solid screen extracts by draining solvent into solvent waste bottle and then putting solids to dry 
into an aluminum drying pan placed in a fume hood. Put glass jars and lids into a non-hazardous waste 
container. 

7.7 After solids have dried, place them into a non-haz.ardous waste container. 

7 .8 Take all glassware out into the warehouse in order for the glass to be ground 

7.9 Place all non-hazardous waste into the non-hazardous bucket. 

7.10 Take full waste solvent bottles into the used solvent cabinets. 

7 .11 Dispose of all PCB extracts with greater than 50 ppm of Aroclor into the PCB waste canister in the used 
solvent cabinet Put test tubes in the PCB waste container in the Organic Preparation lab. 

8.0 SAFETY 

8.1 Wear your personal protective equipment which includes lab coats, latex gloves, face shields, and apron. 

8.2 Work under a fume hood. 

8.3 Make sure there is someone else present in the room while disposing of wastes. 

8.4 Know where and how to use all spill equipment in case of a spill. 

8.5 Waste containers must be closed at all times except ~hen adding or removing wastes. 
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The purpose of this procedure is to provide instructions on how to dispose of wastewater generated in the Organic 
Preparation (OP) lab. 

2.0 APPLICATION 

This procedure applies to aqueous wastes that are generated as a result of sample preparation and analysis. This is 
a laboratory procedure that is incorporated as a part of all other standard operating procedures (SOPs) that generate 
aqueous wastes. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

OP-001 BIN/A Extraction of Water 
OP-002 Pesticide and PCB Water Extraction 
OP-013 Extraction of Acid Herbicides from Water 
OP-018 Extraction ofOrganophosphorus Pesticides from Water Samples 
OP-021 Extraction of Wate1 Samples for Petroleum Hydrocarbons 
OP-031 Microdistillation of Alcohols from Solid and Liquid Samples 
OP-037 Solvent Extract Waste Disposal in Organic Preparation Lab 

S.O PROCEDURE 

S. l Equipment and Apparatus 

5 .1.1 Goggles 

5.1.2 Gloves 

5.1.3 Lab jacket 

5.1.4 5 Gallon work-place accumulation container (plastic) with screw top. 

5. l.S Mixing stick 



5. l.6 Spill kit 

5. l. 7 Well-ventilated fume hood. 

5.2 Reagents 

5.2. l Sodium hydroxide (granular pellets) 

5.2.2 pH Paper 

5.2.3 Concentrated hydrochloric acid 

5.3 Procedure 
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5.3.1 Wear a minimum of lab jacket, gloves and goggles before handling low pH materials. 

5.3.2 Place the 5 gallon accumulation container near or in a hood before opening. Screw open the top. 

5.3.3 Mix the solution with the mixing stick and check pH with pH paper. 

5.3.4 If the pH is less than pH 5, add a small quantity of sodium hydroxide while mixing. Continue to 
mix until the sodium hydroxide is dissolved. Re-check pH. 

5.3.5 Continue this procedure until the solution has a pH in the range of 5 - 8. 

5.3.6 If too much sodium hydroxide is added and the pH is too high, add small quantities of 
hydrochloric acid while mixing. Check pH until solution is in the proper range. 

5.3.7 Continually monitor the temperature by feeling the side of the pail. If the mixture becomes hot 
allow to cool before making additional pH adjustments. 

5.3.8 If pH is greater than pH 8, add a small quantity of concentrated hydrochloric acid while mixing. 
Re-check pH. 

5.3.9 Continue this procedure until the solution has a pH in the range of 5-8. 

5.3.10 If too much hydrochloric acid is added. add small quantities of sodium hydroxide while mixing, 
then check pH until solution is in the proper range. 

5.3.11 Continually monitor the temperature by feeling the side of the pail. If the mixture becomes hot, 
allow to cool before making additional pH adjustments. 

5.3.12 After adjusting the pH. the closed satellite accumulation container must be taken to the waste 
accumulation area in a high walled cart. The SHE group will pour the wastes from the satellite 
container into waste drums. 

CAUTION: Do not over-fill drum. 



6.0 SAFETY 
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6.1 Always wear the personnel protection equipment listed in Section 5.1 when performing pH adjustments. 

6.2 Perform all operations in well-ventilated fume hood. 

6.3 This operation should only be done when others are present in the same room. 

6.4 Keep spill control equipment near this operation. 

6.5 Waste containers must be kept closed except when adding or removing waste. 



"loss Analvtical Services, Inc. 

Title: Total Cvanide 

l.O PURPOSE 
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QAA 

To describe the distillation procedure and manual colorimetric analysis of samples for total c: anide by EPA Methods 
9010A and 335.2. 

2.0 APPLICATION 

This procedure is applicable to the determination of total cyanide in waters, wastewaters, sludges, soils, and wastes. 
Both the conventional maxi-scale and automated midi-scale distillations are described. 

Note that there are several different procedures for sulfide removal described in various methods. Although all agree 
that the most satisfactory procedure is screening and pretreatment at the time of collection, this is not likely to occur 
in most cases; consequently, sulfide removal must take place at the time of analysis. To simplify the procedure and 
allow consolidation oftwo very similar methods, 9010A and 335.2, RAS! has decided on a single method of sulfide 
removal based on its effectiveness and ease of use. Bismuth nitrate is added to samples containing sulfide during the 
distillation as described in Method 9010A. This is a minor departure from Method 335.2, which uses an impinger of 
lead acetate scrubbing solution to remove sulfide. 

3.0 REFERENCES 

"Cyanide: Titrimetric Method", Standard Methods for the Examination of Water and Wastewater, 19th Edition, 
Method 4500-CN" D, Approved 1990 

"Cyanide, Total", Methods for the Chemical Analysis of Water and Wastes (EPA-600), Revision 1983, Method 335.2, 
Revision 1980 

"Total and Amenable Cyanide", Test Methods for Evaluating Solid Waste (SW-846), Method 9010A. Revision July 
1992 

AP1214 Automated Cyanide Preparation System User's Manual, Revision E, Leeman Labs, Inc. 

4.0 ASSOCIATED SOPs 

CW-005, Cyanides Amenable to Chlorination 

CW-006, Use of the UVNis Spectrophotometer 

CW-065, Total Cyanide by CLP Protocol 



5.0 EQUIPMENT 

5.1 Distillation apparatus, one of the following: 

5. I. I Maxi- scale reflux distillation apparatus as shown in Section 10.0, Figure I 
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5. 1.2 Leeman Labs AP1214 Automated Cyanide Preparation System as shown in Section 10.0, Figure 2 

5.2 Hitachi U-1000 UV/Vis spectrophotometer, set at 578 nm 

5.4 Nessler tubes or polypropylene centrifuge tubes, 50 ml. with caps 

5.5 Volumetric flasks, 250 ml 

5.6 Lead acetate test paper 

5.7 KI-starch test paper 

6.0 REAGENTS 

6. I NaOH solution, I .25 N - Dissolve 50 g NaOH pellets in deionized water and dilute to one liter. Store in a 
plastic container at room temperature. This solution is good for one year. 

6.2 Sulfuric acid, I: I - Slowly add 500 ml of concentrated H1S04 to 500 mL deionized water. Let cool and 
store in glass container at room temperature. This solution is good for one year. 

6.3 Sulfamic acid (0.4 N) - Dissolve 40 g H:NS03H in one liter of deionized water. Store in plastic container at 
room temperature. This solution is good for one year. 

6.4 Magnesium chloride solution - Dissolve 510 g ofMgCl:·6HP in about 700 mL of deionized water and 
dilute to I L. Store in a glass container at room temperature. This solution is good for one year. 

6.5 Sodium dihydrogen phosphate, IM - Dissolve 138 g ofNaH2P04 ·H20 in deionized water and dilute to one 
liter. Keep refrigerated in a plastic container. This solution is good for one year. 

6.6 Chlorarnine-T solution - Dissolve I g of chloramine-T in I 00 mL deionized water and refrigerate until ready 
for use. Prepare fresh weekly. 

6. 7 Pyridine-barbituric acid color reagent - Prepare this reagent in a hood. Place 15 g of barbituric acid in a 250 
ml volumetric flask and add just enough deionized water to wash the sides of the flask and wet the 
barbituric acid. Add 75 mL of pyridine and mix. Add 15 ml of concentrated HCl, mix and cool to room 
temperature. Dilute to volume and mix. This reagent can be used for six months or until precipitate forms. 
Keep solution refrigerated in an amber glass container. 
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6.8 Stock cyanide solution. - I 000 mg/L - Dissolve 2.51 g KCN and 2 g KOH ( 1.6 g NaOH may be substituted) 
in 900 mL deionized water. Dilute to one liter and store in an amber glass container. Standardize against 
0.020 N AgN03: Place 10.0 mL stock solution and 20 mL 1.25 N NaOH solution in a 500-mL erlenmeyer 
flask and dilute to 100 mL with deionized water. Add 10-12 drops ofrhodanine indicator and titrate with 
silver nitrate to the first color change from canary yellow to a salmon hue. The titration must be perfonned 
slowly to allow the solution to reach equilibrium after each addition and avoid overshooting the endpoint. 
As a blank, titrate 100 mL of 0.25 N NaOH to the same endpoint; subtract the volume of titrant for the blank 
from the volume needed for the stock solution before using in the following calculation: 

mg/L CN, stock solution = (mL A~N01)<N A~N02)(52 02)0000) 
mL cyanide stock 

Perform the standardization in triplicate and average the three values. Standardize biweekly and record in 
Standard Logbook. 

6.9 Stock cyanide LCS solution, -1000 mg/L- Dissolve 1.88 g NaCN and 1.6 g NaOH pellets in 900 mL 
deionized water. Dilute to one liter and store in an amber glass container at room temperature. Standardize 
biweekly as above in §6.8. Record in Standard Logbook. 

6.1 Q Working cyanide standard solution, 10 mg/L - Using the stock concentration determined above (§6.8), 
calculate the volume of stock which must be diluted to l 00 mL to make a working concentration of 1 O mg/L: 

mL stock required 1000 
concentration of stock, mg/L 

Pipet the amount calculated into a I 00 mL volumetric flask, add 20 mL 1.25 N NaOH, and bring up to 
volume with deionized water. Prepare.fresh daily. 

6.11 Working cyanide LCS solution, 10 mg/L - Using the LCS stock concentration determined above (§6.9), 
calculate the volume of stock which must be diluted to 100 mL to make a working concentraition of IO mg/L: 

mL stock required = 1000 
concentration of stock, mg/L 

Pipet the amount calculated into a 100 mL volumetric flask, add 20 mL 1.25 N NaOH, and bring up to 
volume with deionized water. Prepare fresh daily. 

6.12 Standard silver nitrate solution, 0.020 N - Commercially purchased, certified NIST traceable 

6.13 Rhodanine indicator - Dissolve 20 mg ofp-dimethyl-amino-benzalrhodanine in 100 mL acetone. 
Commercially purchased indicator may also be used. 

6.14 NaOH solution, 0.25 N - Dissolve l 0 g NaOH pellets in deionized water and dilute to one liter. Store in 
plastic container at room temperature. This solution is good for one year. 

6.15 Ascorbic acid, reagent grade 

6.16 Bismuth nitrate solution (0.062M)- Dissolve 30 g Bi(N03) 3 ·5H20 in 100 mL of deionized water. 'W'hile 
stirring, add 250 mL of glacial acetic acid, CH3COOH. Stir until dissolved and dilute to I liter with 
deionized water. 

6.17 Acetate buffer, pH 4 - commercially purchased. 



7.0 PROCEDURE 

7.1 Preliminary detenninations 
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7. l. l Test for oxidizing agents in aqueous samples by placing a drop or two of sample on KI-starch 
paper. A blue color indicates the presence of an oxidizer. Record result on the bench sheet. 

7 .1.2 Test for sulfides in aqueous samples by placing a drop of sample on lead acetate paper pre
moistened with acetate buffer, pH 4. A black color indicates the presence of sulfides. Record result 
on the bench sheet. 

7. l .3 Test for sulfides in non-aqueous samples as follows: Place 5 grams of sample in a 50 ml beaker, 
add approximately 5 mL water and slurry briefly. Attach a piece of lead acetate paper to the bottom 
of a watch glass with a little water. Add several drops of concentrated HCl to the slurry in the 
beaker, then quickly cover with the watch glass. Allow to sit undisturbed for several minutes. If 
sulfide is present, the paper will darken. Record result on the bench sheet. 

7 .2 Distillation with conventional maxi-scale units 

NOTE: If sulfides are present in the samples, the calibration standards must be distilled in the same manner. 
See §7.4.1.l. 

7.2.l Place 500 mL of an aqueous sample or an aliquot diluted to 500 mL into the boiling flask. For soils 
or non-aqueous liquids use 5 g of sample and add 500 mL deionized water to the flask. Add boiling 
chips as necessary. 

7.2.2 If an oxidizing agent was found to be present in §7. l.l, add ascorbic acid to the flask, a little at a 
time, until sample produces no color on the indicator paper. Alternately, the entire sample may be 
treated by adding the ascorbic acid to the sample bottle in the same manner, prior to measuring out 
an aliquot for analysis. When the sample no longer tests positive, add an additional 0.6 grams per 
liter of sample. A slight excess is not a problem but avoid a large excess. 

7.2.3 Place 50 mL of 1.25 N NaOH in the absorber. 

7.2.4 Connect apparatus as in Figure l. 

7 .2.5 If using stills with two scrubber/absorbers in series, place 25 mL of deionized water in the first 
scrubber and insert between the boiling flask and NaOH absorber. 

7 .2.6 Tum on the vacuum pump and the condenser water. Adjust the vacuum so that approximately three 
bubbles of air per second enter the boiling flask through the air inlet tube. 

7 .2. 7 If sulfides were found to be present in §7 .1.2, add 50 mL bismuth nitrate solution through the air 
inlet tube. Allow to mix for 3 minutes. 

7.2.8 Add 50 mL sulfarnic acid through the air inlet tube. Mix for 3 minutes. This reagent removes 
interferences from nitrates and nitrites. 

7.2.9 Slowly add 50 mL l:l H2S04 (or 25 mL concentrated) through the air inlet tube. Rinse the tube 
with small portions of deionized water and allow to mix for approximately 3 minutes. 

7 .2.10 Pour 20 mL of MgC12 solution into the air inlet tube, rinse with small portions of deionized water 
and allow to mix. 
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7 .2.11 Heat the solution to boiling and allow to reflux for one hour. Tum heat off and continue air flow 
for 15 minutes to cool the flask. After cooling the boiling flask, disconnect absorb1~r and close off 
the vacuum source. 

7.2.12 Pour the solution from the absorber into a 250 mL volumetric flask. Rinse the absorber with 
deionized water and add to the flask. Pour the contents of the scrubber containing deionized water 
(if used) into the flask as well, with rinsing. Dilute to volume with deionized water. 

7 .2.13 Tum off condenser water. 

7.3 Distillation from midi-scale unit 

NOTE: If sulfides are present in the samples, the calibration standards must be distilled in the same manner. 
See §7.4.1.1. 

7 .3. I Place 50 mL of an aqueous sample or an aliquot diluted to 50 mL into the distillation flask. For 
solids or non-aqueous liquids use I g of sample and add 50 mL deionized water to rthe flask. Add 
boiling chips as necessary. 

7.3 .2 If an oxidizing agent was found to be present in § 7. I. I, add ascorbic acid to the flask, a little at a 
time, until sample produces no color on the indicator paper. Alternately, the entire sample may be 
treated by adding the ascorbic acid to the sample bottle in the same manner, prior to measuring out 
an aliquot for analysis. When the sample no longer tests positive, add an additional 0.6 grams per 
liter of sample. A slight excess is not a problem but avoid a large excess. 

7.3.3 Add 50 mL of0.25 N NaOH to the absorber flask. 

7.3.4 Drain vacuum trap bottle and fill with 300 mL 1.25 N NaOH. 

7.3.5 Ensure that all glassware and tubing connections are assembled as in Figure 2 and are gas tight. 

7.3.6 Tum on condenser water and vacuum pump. 

7.3.7 Mass Flow Meter Calibration: Tum on the Main Unit. Adjust FLOW knob to display the total 
number of channels active for sample preparation (default= 14 channels). Press tht: CA.LIBRA TE 
button on the main unit front panel. With the CA.LIBRA TE light steady on, observe~ the sample 
flask in the channel indicated on the display. Adjust the FLOW knob to show three bubbles/second 
in the flask. When the three bubbles/second rate is achieved for the channel, press the 
CA LIBRA TE button again. If the flow rate is not correct at this point, the instrument will beep and 
"BAD" will appear on the display. Continue adjusting the flow until the proper rate is achieved. 
Repeat this process until all necessary channels are calibrated. Press HALT when calibration is 
complete. 

7.3.8 If sulfides were found to be present in §7.1.2, add 5.0 mL bismuth nitrate solution through the air 
inlet tube of the distillation head, and allow to mix for 3 minutes. 

7.3.9 Add 5 mL ofsulfamic acid through the air inlet tube, and allow to mix for 3 minutes. 

7.3. l 0 Slowly add 5 rnL of I: I H2S04 (or 2.5 mL of concentrated) through the air inlet tube:, rinse down 
with a little deionized water, and allow to mix for 3 minutes. 
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7.3.11 Add 2 ml of magnesium chloride solution through the air inlet tube and rinse down with a little 
deionized water. 

7.3.12 Press the DIGEST button on the main unit front panel. The DIGEST button will begin to blink. 
The display will count down five minutes of vacuum flow, allowing the samples and reagents to 
mix thoroughly. At the end of five minutes, a low beep sounds, the DIGEST light stops blinking 
and "ACd" appears on the display. 

7.3.13 After the five minute mixing period, press DIGEST again. The DIGEST light will begin to blink 
and the heating unit turns on. 

7.3.14 Sample digestion begins and a 130 minute countdown is displayed, which includes wann-up, 
digestion and cool-down. 

7 .3 .15 After a high "beep" sounds at the end of the cool-down period. ensure that the sample flasks are 
cool enough to handle, then tum off the vacuum pump. 

7.3.16 Remove the microcondensor assembly from each gas absorbing flask and pour the flask's contents 
into a 50 mL plastic container. Do not rinse or dilute. 

7.3.17 Tum off condenser water. 

7.4 Analysis 

7.4. l Preparation of standards 

7.4. l. l For samples containing sulfide, standards must be distilled in the same manner as the 
samples (see §7.2 or 7.3), including the addition of bismuth nitrate. Standards distilled in 
this way will give a linear calibration curve, but as the concentration increases the recovery 
decreases. Distill four standards and a blank. Pipet the volumes below into the distillation 
flasks to achieve the concentrations noted. 

Conventional Maxi Scale Distillation: 

Volume of 10 me/L Standard 
0.00 mL 
0.25 
1.00 
5.00 

20.00 

Midi Scale Distillation: 

Volume of JO me/L Standard 
0 uL 
50 

200 
1000 
4000 

Final Cone. of Distilled Standard 
0.000 mg/L 
0.010 
0.040 
0.200 
0.800 

Final Cone. of Distilled Standard 
0.000 mg/L 
0.010 
0.040 
0.200 
0.800 

The distilled standards are stable for up to 14 days if kept refrigerated. The calibration 
may be perfonned using previously distilled standards which are less than 14 days old. 
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7.4.1.2 For samples not containing sulfide, use a digital pipettor to prepare the following series of 
undistilled standards. For each standard, pipet the given volume into a 50 mL Nessler 
tube. Add 25 mL of0.25 N NaOH to each tube. NOTE: For calculations sake, volume 
analyzed is 25 mL. 

Volume of 10 m~/L Standard 
0 uL 

25 

Concentration of Statld..lllil 
0.000 mg/L 
0.010 

100 
250 
500 

1000 
2000 

Color the standards as in §7.4.3 to 7.4.6 below. 

0.040 
0.100 
0.200 
0.400 
0.800 

7.4.2 Place 25 mL of each sample and standard distillate (or an aliquot diluted to 25 mL with 0.25 N 
NaOH solution) into a Nessler tube. 

7.4.3 Add 7.5 mL sodium dihydrogen phosphate solution. Cap tubes and mix. 

7.4.4 Add I mL chloramine T solution. Cap tubes and mix. Wait one minute and test with Kl-starch 
paper. If the test is negative, add 0.5 mL additional chloramine-T and wait another minute. 
Continue to add chlorarnine-T in 0.5 mL increments until an excess is maintained. 

7.4.5 Add 2.5 mL pyridine-barbituric acid color reagent. 

7.4.6 Dilute to volume (50 mL) with deionized water. Cap tubes and mix. 

7.4.7 Allow 8 minutes for color development, then calibrate the spectrophotometer at 578 nm, using the 
standards prepared in §7.4.1. Referto SOP CW-006 for use of the spectrophotometer. 

7.4.8 Analyze the samples within 15 minutes of adding the pyridine-barbituric acid reage·nt. The run 
order is as follows: 

Calibration Standards 
ICY -- reread the 0.20 mg/L standard 
ICB -- reread the blank standard 
Distilled Check Standard (DCS) -- only if calibration standards were not 

distilled with samples 
Prep Blank -- only if calibration standards were not distilled with 

samples 
LCS -- either aqueous or solid 
7 to 9 Samples -- count up to l 0 analyses since !CB (MS1MSDs count as 

samples) 
CCV -- reread the 0.20 mg!L standard 
CCB -- reread the blank standard 
Up to I 0 samples 
CCV and CCB -- after every I 0 samples and at end of run 

7.4.9 If a sample concentration is over the range of the calibration, dilute an aliquot of sample with 
0.25 N NaOH and reanalyze. Ifthe concentration is far beyond the calibration range (e.g., the 
sample turns nearly black and/or a precipitate forms upon addition of color reagents, or a I :250 
dilution of the distillate is still overrange), redistill the sample using a smaller initial aliquot. 
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7.5.1 Concentrations from the instrument are read directly in mg/L. 

7.5.2 For aqueous samples distilled with the midi-scale apparatus using a 50 mL aliquot require no further 
calculation. Diluted sample results should be multiplied by any dilution factor used. 

7.5.3 Aqueous samples distilled from the maxi-scale apparatus using a 500 mL aliquot undergo a twofold 
concentration. Multiply the concentration readings from the instrument by 0.5. Multiply by any 
dilution factor used. 

7.5.4 Calculate results for non-aqueous samples using this equation: 

Total CN, mg/Kg = 

8.0 QUALITY CONTROL 

mg/L reading x final volume in mL x dilution factor 
g sample 

8.1 The holding time for all cyanide samples is 14 days from collection, except for samples analyzed by CLP 
protocol, which have a holding time of 12 days from receipt (see SOP CW-065). All samples should be 
preserved with NaOH to achieve a pH of greater than 12. 

8.2 Distill and analyze at least one reagent blank per analytical batch or 20 samples, whichever is more frequent. 
If standards are being distilled in the same batch with the samples, the blank standard serves as the prep 
blank for that batch. The blank result must be <EQL. 

8.3 If standards are not being distilled in the same batch with the samples, distill a 0.200 mg/L standard as 
described in §7.4. l. l, using the same 10 mg;L working standard as for the calibration standards. For 
samples which do not contain sulfide, leave out the bismuth nitrate. This distilled standard must agree with 
the calibration standard of the same concentration (0.200 mg!L) within 10%, otherwise the problem must be 
detennined and corrected before proceeding. All associated samples may need to be redistilled, or the 
calibration standards may have to be remade. 

8.4 Distill and analyze an aqueous LCS with each batch of aqueous samples. Use 2.00 mL of the working LCS 
standard solution for a maxi scale distillation, or 200 uL for a midi scale distillation (true value= 0.040 
mg/L). Acceptable LCS recoveries are between 85% - 115%. If the LCS fails, all associated samples must 
be redistilled and reanalyzed. 

8.5 Distill and analyze a soil LCS (commercially purchased) with every batch of non-aqueous samples. Use the 
vendor's acceptance limits. 

8.6 Distill and analyze a matrix spike/matrix spike duplicate pair on at least 5% of samples of each matrix. 
Spike the distillation flasks with working LCS standard solution in the same amount as the aqueous LCS (see 
§8.4). Acceptable MS/MSD recoveries for water and soils are between 80% - 120% with a RPO less than 
20%. If these limits are not met, qualify the results in the report. 

8.7 Reread the 0.20 mg!L standard and the calibration blank immediately following the calibration, after every 
ten samples, and at the end of the batch. The blank must be <EQL. The standard must be within ± 10% of 
the expected value. If either of these conditions is not met, reanalyze all samples run since the previous 
compliant calibration check. 
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9.1 Sulfides adversely affect the colorimetric procedure. Bismuth nitrate is used to remove the interferences. 

9.2 Chlorine is an oxidizing agent that will decompose most cyanides. Chlorine should be eliminated when the 
sample is collected. Ascorbic acid is added to any sample which tests positive for oxidizing agents at the 
time of analysis. 

9.3 To eliminate possible nitrate and nitrite interferences, samples are treated with sulfamic acid prior to 
distillation. 
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QA Approval: 

To describe the procedure for the determination of chloride by titration with mercuric nitrate. 

2.0 APPLICATION 

This procedure is applicable to waters, wastewaters, groundwaters, and aqueous extracts of solids. Note that there is 
one indicator for each method. Rather than prepare a different indicator for each of the methods, RASI prepares only 
the indicator described in Method 325.3. RASI has found that this indicator provides sufficient clarity to obtain the 
desired accuracy and precision requirements of the method. 

3.0 REFERENCES 

"Chloride", Methods for Chemical Analysis of Water and Wastes, March 1983, Method 325.3, Revised 1982 

·'Chloride (Titrimetric, Mercuric Nitrate)", SW-846, Method 9252A, Revision I, September 1994 

.. Chloride; Mercuric Nitrate Method", Standard Methods for the Examination of Water and Wastewater, 19th Edition. 
Method 4500-Cl- C 

4.0 ASSOCIATED SOPs 

None 

5.0 REAGENTS 

5.1 Mercuric nitrat'! titrant, 0.0141 N; commercially purchased. Standardize weekly against triplicate 5.0 ml 
aliquots of 1000 mgtL chloride standard (diluted to 50 mL with deionized water) using the procedure in 
Section 7.2 below. Calculate the actual normality as follows: 

N titrant = 0.0141/volume titrant, ml. 

Average the three values, and use for calculations. 

5.2 Chloride stock standard, 1000 mg!L: commercially purchased, certified NIST traceable. Two standards, one 
each from separate vendors or different lots from a single vendor, are required. One will be designated for 
standardizing the mercuric nitrate titrant, and the other for spiking LCSs and MS/MSDs. 
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5.3 Diphenylcarbazone-bromophenol blue mixed indicator: Dissolve 0.50 g diphenylcarbazone and 0.05 g 
bromphenol blue in 75 mL of 95% isopropanol and dilute to 100 mL. Store in a brown bottle and discard 
after 6 months. 

5.4 Nitric acid solution (3+997) - Add 3 mL concentrated HN03 to 997 mL deionized water and mix. 

5.5 Sodium hydroxide (IO g!L) - Dissolve 10 g ofNaOH pellets in deionized water and dilute to one liter. 

Pretreatment rea2ents - See Section 9.0. Interferences. 

5.6 Alphazurine indicator - Dissolve 0.005 g of alphazurine blue-green dye in isopropanol in a 100 mL Class A 
volumetric flask and dilute to volume with isopropanol. 

5.7 Hydroquinone solution (10 g!L) - Dissolve I g of purified hydroquinone in reagent water in a 100 mL Class 
A volumetric flask and dilute to volume. 

5.8 Hydrogen peroxide (H20i) - 30% 

6.0 EQUIPMENT 

6.1 Buret, 50 mL Class A with 0.01 mL gradations 

6.2 Stir plate and stir bars 

6.3 Erlenmeyer flasks, 125 mL 

7.0 PROCEDURE 

7.1 Analysis 

7.1. l Measure 50 mL of sample or an aliquot diluted to 50 mL with deionized water (expected 
concentration should be less than 100 mg/L) into an Erlenmeyer flask. Stir at low speed on stir 
plate. 

7. l .2 Add 10 drops (0.5 mL) of the indicator and allow to mix. If sample turns blue-violet or red, add 
HN03 solution dropwise just until the color changes to yellow. If the sample turns yellow or 
orange when indicator is added, add NaOH solution drop-wise until the color changes to blue, then 
use HN03 to restore yellow color as above. 

7.1.3 Add 1 mL excess HN03 solution. 

7.1.4 Titrate with 0.0141 N mercuric nitrate to a permanent blue-violet color, and record the volume used. 
If the endpoint is not reached after 10 mL titrant, start over with a smaller aliquot. Determine the 
blank correction by titrating 50 mL of chloride-free deionized water the same way. 



7 .2 Calculation 

(A - B) * N * 35.450 
mg/L chloride = ----------------------

mL of sample 

where: 

A = mL titrant for sample 

B = mL titrant for blank 

N = normality mercuric nitrate titrant 

8.0 QUALITY CONTROL 

SOP No.: CW-002-01 
Initial Date: 2/1/91 

Page 1 of3 
Date Revised: 6/27/96 

8.1 The mercuric nitrate titrant must be standardized against 1000 mg/L chloride standard prior to the first 
analyses in any given week. 

8.2 A minimum of 1 reagent blank and 1 LCS must be analyzed with each sample batch. For the LCS, spike 50 
mL of deionized water with 2 mL of the 1000 mg;L chloride spiking standard (§5.2). LCS recovery must be 
within 90-110%. 

8.3 A minimum of l MS;MSD pair must be analyzed for every 20 samples. For the MS/MSD, spike 50 mL of 
sample (or an aliquot diluted to 50 mL) with 1 mL of the 1000 mg/L chloride spiking staridard (§5.2). If 
recoveries are outside 80-120% or the RPO is >20%, qualify the data in the report. 

8.4 The holding time for chloride analysis is 28 days. 

9.0 INTERFERENCES 

9. l Bromide and iodide are titrated with mercuric nitrate in the same manner as chloride. 

Pretreatment 

9 .2 If chromate is present at <JOO mg/L and iron is not present, add 5 - l 0 drops of alphazurine indicator 
solution and acidify to a pH of 3 (indicating paper). The end point will then be an olive-purple color. 

If chromate is present at > l 00 mg/L and iron is not present, add 2 mL of fresh hydroquinone solution. 

9.3 If ferric ion is present. use a volume containing no more than 2.5 mg of ferric ion or ferri•c ion plus chromate 
ion. Add 2 mL of fresh hydroquinone solution. 

9.4 If sulfite ion is present, add 0.5 mL of H20 2 solution to a 50 mL sample and mix for l minute. 
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1.0 PURPOSE 

To describe the procedure for the determination of 
total alkalinity by electrometric titration to pH 4.5. 

2.0 APPLICATION 

This procedure is applicable to drinking water, 
natural waters and wastewaters at any concentration 
range. Appropriate aliquots should be used to avoid a 
titration volume greater than 30 ml. 

3.0 REFERENCES 

3.1 EPA-600, Rev. 1983. Method 310.1. 

3.2 Standard Methods for the Examination of Water and 
Wastewater, 17th edition. Method 2320B. 

4.0 ASSOCIATED SOPS 

None. 

5.0 PROCEDURE 

5.1 REAGENTS/EQUIPMENT 

s.1.1 Standard sulfuric acid, -0.0357 N: dilute 
1.0 ml cone. H2S04 to 1 liter with deionized 
water. Standardize in triplicate against 40 mg 
portions of THAM dissolved in 50 ml deionized 
water, using methyl orange to give a light 
orange endpoint. 

Normality H2S04 = mg THAM 
ml H2S04*121.14 
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5.1.2 THAM, Tris(hydroxymethyl)aminomethane. 

5.1.3 Methyl orange indicator: dissolve 50 mg methyl 
orange powder in deionized water and dilute to 
100 ml. 

5.1.4 Buret, 50 ml class A. 

5.1.5 Stir plate and stir bars. 

5.1.6 250 ml Erlenmeyer flasks. 

5.1.7 pH meter, calibrated between 4 and 7. 

5.2 ANALYSIS 

5.2.l Measure 50 ml of sample or an aliquot diluted to 
50 ml with deionized water (expected 
concentration should be less than 500 mg/l) into 
an Erlenmeyer flask, avoiding undue agitation. 
Begin stirring very gently on the stir plate. 

5.2.2 Place electrode into sample and leave it there 
throughout the titration. 

5.2.3 Titrate with -0.0357 N H2S04 to a pH of exactly 
4.5. As the endpoint approaches, allow enough 
time between additions to let pH stabilize. 
Record the volume used. 

5.3 CALCULATIONS 

A * N * 50,000 
Alkalinity, mg/l CaC03 = ml sample 

where: 

A = ml acid used 

N = normality of acid 

6.0 QUALITY CONTROL 

6.1 A minimum of 1 SRS must be analyzed with each 
sample batch. 

6.2 A minimum of 1 MS/MSD pair must be analyzed for 
every 20 samples. 
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1.0 PURPOSE 

This procedure describes the preparation of aqueous samples for GF AA metals analysis by SW-846, Method 
3020A modified. The procedure incorporates the use of hydrogen peroxide to aid in attainment of proper oxidation 
states for the analysis of arsenic and selenium. Method 3050A includes hydrogen peroxide in the digestion mix 
and is used for all of the elements that would be prepared for analysis by the modified 3020 procedure. Methods 
7060A and 7740 as written for arsenic and selenium incorporate use of nickel nitrate as the primary modifier; both 
allow other modifiers. Current GF AA analysis utilizing stabilized temperature platform technology incorporates a 
magnesium/palladium modifier added immediately before analysis. 

2.0 APPLICATION 

This procedure is applicable to aqueous samples for analysis by graphite furnace atomic absorption (GF AA) for As, 
Be, Cd, Cr, Co, Cu, Pb, Mo, Se, Tl, V and Zn using SW-846, 7000 Series Methods. Possible interferences are 
discussed in Section 8.0, and in SOPs MT -007 and MT-013 which describe GF AA analysis. 

3.0 REFERENCES 

3.1 EPA SW-846, 3rd Edition, Methods 7060A and 7740 

3.1 EPA SW-846, 3rd Edition, Methods 3010A and 3020A 

4.0 ASSOCIATED SOPs 

4.1 IP-012, Wastewater Disposal in the Inorganic Preparation Lab 

4.2 IP-013, Acid Bath Preparation 

4.3 MT-008, Analysis of Metals Using the Varian SpectrAA 400Z by EPA, SW-846, 7000 Series Methods 

4.4 MT-013, Analysis of Metals Using the Varian SpectrAA 20 by EPA, SW-846, 7000 Series Methods 

5.0 REAGENTS/EQUIPMENT 

5 .1 Reagents 

5.1.1 Reagent water 

5 .1.2 Concentrated nitric acid, Mallinckrodt AR Select or equivalent 



5.1.3 Hydrogen peroxide, H202, 30% 
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5.1.4 Solutions Plus QC 31 Dilution Spike prepared by the Metals Department 

5.2 Equipment 

5.2. l Beakers, 150 or 250 mL, acid washed 

5.2.2 Volumetric flasks, 50 mL, acid washed 

5.2.3 Electric hot plate, with heat control 

5.2.4 Red capped polypropylene centrifuge tubes 

5.2.S Qualitative filter paper 

5.2.6 Rainin Pipeunan, 1000 uL 

6.0 PROCEDURE 

6.1 Measure a 50 mL aliquot of the well-mixed sample (or an aliquot diluted to 50 mL) into a labeled beaker. 
If a smaller aliquot is required due to matrix interferences, then record the volume used, dilute it to 50 mL 
with reagent water and continue with the procedure. 

6.2 For each batch of 20 or fewer samples, measure out two 50 mL portions of reagent water into labeled 
beakers for a LCS and a blank. Likewise, measure out two 50 mL portions of sample to be used for the 
MS/MSD pair into labeled beakers. 

6.3 Spike the LCS and the MS/MSD samples \\<ith 500 uL of the GFAA 31 Dilution Spike. 

6.4 Add 1 mL of30% H202 and 3.0 mL concentration HN03 to all beakers and mix. 

6.5 Place beaker on the hot plate and evaporate at 95°C to 10-15 mL, making certain that the sample does not 
boil. If the sample goes to dryness discard and re-prepare it. 

6.6 Cover \\<ith a watch glass and allow to reflux gently, adding additional acid if necessary until solution is 
light in color or has no further change in appearance. 

6. 7 Remove from hot plate and allow to cool. 

6.8 Rinse the watch glass into the beaker and transfer digestate to a 50 mL, graduated conical centrifuge tube 
with at least 3 rinses. Filter if necessary. 

6.7 Dilute to volume with reagent water, then cap the tube \\<ith a red cap and invert several times to mix. 

6.8 If the sample does not contain particulate matter filtration is not necessary. However, if any sample in the 
set requires filtration all samples must also be filtered. 



7.0 QUALITY CONTROL 

7. I Prepare one method blank and one LCS with each batch. 

7.2 Each batch must contain no more than 20 samples excluding MS/MSD pairs. 

7.3 A minimum of one MS/MSD pair must be prepared for every 20 samples. 

8.0 INrERFERENCES 

To prevent glassware contamination, all glassware must be acid washed. 

9.0 TROUBLESHOOTING 

SOP No.: IP-021-00 
Initial Date: 7/12/95 
Page 3 of3 
Date Revised: NA 

Read all work orders thoroughly in order not to miss any special QC requirements, such as performing a MS/MSD 
pair on a specific sample. 
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1.0 PURPOSE 

The purpose of this procedure is to prepare and use an acid bath to clean glassware. 

2.0 APPLICATION 

This procedure applies to all glassware that is used for metals digestions and related sample preparation in the 
Inorganic Preparation Laboratory. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

SOP No. IP-012, Wastewater Disposal for the Inorganic Preparation Lab 

S.O REAGENTS/EQUlPMENT 

S.l Reagents 

S.1.1 High purity reagent water 

5.1.2 Concentrated nitric acid, Ma.linkrodt AR Select 

5.2 Equipment 

5.2.1 Large or multiple smaller polypropylene bath(s) capable of containing enough beakers typically 
used in one shift. 

5.2.2 Rubber gloves 

5.2.3 Fume hood or canopy hood capable of venting fumes out of the laboratory 

5.2.4 Face shield 

5.2.S Splash apron 

6.0 PROCEDURE 

6.1 Bath Preparation and Use 
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6.1.1 Add equal amounts of nitric acid and reagent water in bath so that the bath is about 1/3 full. 
Note: Add acid to water. 

6.1.2 Put glassware into bath, making sure that each piece is submerged in the acid. Fill entire base of 
the bath(s) with glassware. 

6.1.3 Put lid onto acid bath(s) and soak glassware 8 - 12 hours. 

6.1.4 Pour acid out of glassware and back into the acid bath(s). 

6.1.S Remove glassware from bath(s) and rinse thoroughly with deionized water, invert and dry on a 
rack. 

7.0 QUALITY CONTROL 

7.1 Once a month take 10 mL of the acid from each bath and digest according to SW-846, Method 3010. 
Send samples to the Metals Lab for analysis. 

7.1. l If contamiMtion is present in the acid bath sample(s) at a level greater than a normal blank, then 
the bath must be changed; else, change the bath every three months according to Section S.3. 
The Metals Lab will determine if the bath is contaminated and notify the Inorganic Preparation 
Group to change the bath(s). 

7.1.2 Dispose of acid wastes as described in SOP No. IP-012, Wastewater Disposal for the Inorganic 
Preparation Lab. 

8.0 INTERFERENCES 

Carryover from glassware improperly washed before soaking in the acid bath can cause contamination. Be certain 
that all glassware is washed with soap and water before soaking in bath. 
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To provide a safe, environmentally sound approach for handling, treatment and disposal of laboratory wastewater 
generated in the Inorganic Preparation (IP) laboratory at Ross Analytical Services, Inc. (RASI). 

2.0 APPLICATION 

This standard operation procedure (SOP) is to be used to disposed of analyzed raw samples, sample residues, 
sample extracts, and sample digestates. This SOP has been prepared to provide direction for RASI employees for 
the disposal of these laboratory wastes in a safe and environmentally sound manner. 

3.0 REFERENCES 

Prudent Practices for Handling Hazardous Chemicals in Laboratories 

4.0 ASSOCIATED SOPs 

All IP SOPs 

5.0 PROCEDURE 

5.1 Reagents and Equipment 

5.1. l Apron 

.5.1.2 Faceshield 

5.1.3 Safety glasses 

5.1.4 Rubber gloves 

5.1.5 Lab jacket 

5.1.6 Operating fume hood 

5.1.7 Funnel (Size 'rn) 

5.1.8 Mixing stick 



5.1.9 Sodium hydroxide, granular 

5 .1.10 Concentrated hydrochloric acid 

5.1.11 pH Paper 

5.1.12 5 Gallon accumulation container with top 

5.1.13 Spill control equipment 

5.2 Neutralliation 
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5.2.1 After obtaining all safety equipment place the 5 gallon accumulation container in the fume hood 
before opening. Open the lid carefully, the container should be no more than 3/4 full. 

5.2.2 Using the pH paper, check the pH of the solution to be disposed. 

5.2.3 If caustic, carefully add concentrated hydrochloric acid until the solution becomes neutral. If the 
container becomes hot to the touch, dicontinue adding the acid until it has cooled. Periodically, 
check the pH of the solution to see if it has become neutral. GOTO step 5.1. 

5.2.4 If acidic, carefully add the sodium hydroxide solution. If the container becomes hot to the touch, 
discontinue adding the caustic solution until it has cooled. Periodically check the pH of the 
solution to see it has become neutral. 

5.2.5 Allow the solution to cool completely, then re-<:heck the pH. If solution is not neutral, proceed to 
either of the steps above. 

5.2.6 Tightly seal the container then contact the SHE Department for transporting it to the waste 
containment building. 

NOTE: All laboratory employees are responsible for the disposal of laboratory wastewaters in accordance \\ith the 
procedure established herein. 

6.0 SAFETY 

6.1 Always wear personal protection equipment as listed under Section 5 .1, e.g., gloves, faceshield, apron, 
safety glasses, and lab jacket when perfonr.ing pH adjustments. 

6.2 Perform all operations in a well-ventilated fume hood. 

6.3 This operation should only be performed when others are present in the same room. 

6.4 Keep spill control equipment near this operation. 

6.5 Waste containers must be kept closed except when adding or removing waste. 
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1.0 PURPOSE 

This procedure describes the preparation of aqueous samples for metals analysis by SW-846, Methods 3010A, 
3020A. 

2.0 APPLICATION 

This procedure is applicable to water, wastewater and leachate samples for analysis by inductively coupled plasma 
(ICP), Method 6010A for the elements listed below: 

Al, Sb, As, Ba, Be, Cd. Ca, Cr, Co, Cu, Fe, Pb, Li, Mg, Mn., Mo, Ni, K, Se, Ag, Na, n V, Zn 

This procedure is also applicable for analysis by graphite furnace atomic absorption (GF AA) by 7000 Series 
Methods elements listed below: 

Be, Cd. Cr, Co, Pb, Mo, Tl, V 

Possible interferences are discussed in Section 8.0. 

3.0 REFERENCES 

EPA SW-846, 3rd Edition, Methods 3010A and 3020A 

4.0 ASSOCIATED SOPs 

IP-012, Wastewater Disposal for the Inorganic Preparation Laboratory 

IP-013, Acid Bath Preparation 

5.0 REAGENTS/EQUIP:MENT 

5.1 Reagents 

5.1.1 High purity reagent water (HPRW) 

5.1.2 Concentrated nitric acid. Mallinkrodt AR Select or equivalent 

5.1.3 Concentrated hydrochloric acid. Mallinkrodt AR Select or equivalent 

5.1.4 1:1 HCl - add desired volume of concentrated HCl to an equal volume ofHPRW and mix 



5.1.5 Solutions Plus QC 31 Spike for ICP (see Section 10.0, Table 1) 
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5.1.6 Solutions Plus QC 31 Dilution Spike for GF AA prepared by the Mr lab. The dilution spike is a 
1 :20 dilution of the Solutions Plus QC 31 Spike. 

5.1.7 Solutions Plus TCLP Spike (see Section 10.0, Table 2) 

5.2 Equipment 

5.2.1 1000 uL Rainin Pipetman 

5.2.2 250 mL Beakers, acid washed 

5.2.3 Watch glasses, acid washed 

S.2A Electric bot plate with temperature control 

5.2.5 Qualitative filter paper 

6.0 PROCEDURE 

6.1 Measure a 50 mL aliquot of the well-mixed sample (or an aliquot diluted to 50 mL with HPRW) into a 
labeled beaker. Record the aliquot used. 

NOTE: Use 10 mL for all TCLP leachates and scrubber waters. 

6.2 For each batch of20 or fewer samples, measure out two 50 mL portions ofHPRW into labeled beakers for 
a LCS and a blank. 

6.3 Spike samples in beakers selected for a LCS and MS/MSD pairs with standard solutions. The ICP 
MS/MSD pair is spiked with 500 uL of the Solutions Plus QC 31 standard. The GF AA MS/MSD pair is 
spiked with 500 uL of the QC 31 Dilution Spike. Prepare a LCS using 500 uL of the same spike standard 
used for the MS/MSD pairs for ICP or GF M depending on which analysis is required. TCLP MSIMSD 
pairs are spiked with 500 uL of Solutions Plus TCLP Spike. 

6.4 Add 1.5 mL of concentrated nitric acid. 

6.5 P~ beaker on the bot plate and evaporate to between 5 and 10 mL, making certain that the sample does 
not boil and that no portion of the bottom of the beaker is allowed to go dry. If sample does go to dryness, 
discard and re-prepare. 

6.6 Cool beaker, add 1.5 mL of concentrated nitric acid, cover with a watch glass, and return to the hot plate. 

6.7 Allow to reflux gently, adding additional acid if necessary, until the solution is light in color or has no 
further changes in appearance. Remove from hot plate and allow to cool. 

6.8 If the sample is being prepared for GFAA analysis, add an additional 5 mL HPRW and return to the hot 
plate. If it is for ICP analysis, add 5 mL of 1: 1 HCl and return to hot plate. 

6.9 Heat for an additional 10 to 15 minutes to help dissolve any precipitate. 

6.10 Remove from bot plate and cool. 
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6.11 Rinse watch glass into beaker and tran.sfer sample to a SO mL volumetric flask v.ith at least 3 rinses. 
Filter if necessary. 

6.12 Dilute sample to final volume then tran.sfer to a polypropylene screw-cap tube for analysis. Use a blue 
capped tube for ICP samples and a red capped tube for GF AA samples. 

7.0 QUALITY CONTROL 

7. l Prepare one preparation blank using 50 mL of HPRW per batch. Each batch must be no greater than 20 
samples, excluding MS/MSD pairs. 

7.2 Prepare one LCS using SO mL ofHPRW and spiking with 500 uL ofICP or GFAA spike depending upon 
the analysis requested. 

7 .3 Digest an MS/MSD pair per batch. 

7.4 Holding time for aqueous samples preserved with nitric acid is 6 months. 

8.0 INTERFERENCES 

Carryover from previous samples and residual soap on glassware can cause contamination. All glassware must be 
washed with soap and water, tap water rinsed, soaked in a l: 1 nitric acid:water for 8 to 12 hours then rinsed 
several times with deionized water. Final rinse should be with HPRW. 

9.0 TROUBLESHOOTING 

Read work orders thoroughly to ensure that no MS/MSD pairs nor special metals requests are missed. 
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10.0 TABLE(S) 

Table 1 
Solutions Plus QC 31 Spiking Solution 

Element Concentration 

Aluminum 2500 mg/L 
Antimony 100 mg/L 
Arsenic 100 mg/L 
Barium 100 mg/L 
Beryllium 100 mg/L 
Bismuth 100 mg/L 
Boron 100 mg/L 
Cadmium 100 mg/L 
Calcium 2500 mg/L 
Chromium 100 mg/L 
Cobalt 100 mg/L 
Copper 100 mg/L 
Iron 2000 mg/L 
Lead 100 mg/L 
Lithium 100 mg/L 
Magnesium 2000 mg/L 
Manganese 100 mg/L 
Molybdenum 100 mg/L 
Nickel 100 mg/L 
Potassium 2000 mg/L 
Selenium 100 mg/L 
Silicon 100 mg/L 
Silver 100 mg/L 
Sodium 2500 mg/L 
Strontium 100 mg/L 
Thallium 100 mg/L 
Tin 100 mg/L 
Titanium 100 mg/L 
Vanadium 100 mg/L 
Zinc 100 mg/L 
Zirconium 100 mg/L 



Table 2 
Solutions Plus TCLP Spike 

Element 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Concentration 

SOO mg/L 
2SOO mg/L 
100 mg/L 
SOO mg/L 
SOO mg/L 
100 mg/L 
SOO mg/L 
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1. O PURPOSE 

This procedure describes the preparation of aqueous 
samples for mercury analysis. 

2.0 APPLICATION 

This procedure is applicable to water, wastewater and 
leachate samples for mercury analysis by the cold 
vapor method. 

3.0 REFERENCES 

4.0 

5.0 

3.1 EPA SW-846, 3rd edition, Method 7470. 

3.2 

5.1 

EPA-600, Rev. 1983, Method 245.1. 

ASSOCIATED SOPS 

None 

PROCEDURE 

REAGENTS/EQUIPMENT 

5.1.1 ASTM Type I water. 

5.1.2 Concentrated nitric acid, Mallinckrodt AR 
Select or equivalent. 

5.1.3 Concentrated sulfuric acid, Mallinckrodt AR or 
equivalent. 

5.1.4 Potassium permanganate, 5% w/v: dissolve 50 g 
potassium permanganate in Type I water and 
dilute to one liter. 
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5.1.5 Potassium persulfate, 5% w/v: dissolve 50 g 
potassium persulfate in Type I water and dilute 
to one liter. 

5.1.6 Stock mercury standard, 1000 mg/l: 
commercially purchased. 

5.1.7 Intermediate mercury standard, 10 mg/l: into a 
100/ml volumetric flask approximately half full 
of Type I water, pipet 500 ul cone. HN03 and 
1000 ul stock mercury standard (use Eppendorf 
pipettor). Dilute to volume with Type I water. 
Shelf life 3 months. 

5.1.8 Working mercury standard, 100 ug/l: into a 
100/ml volumetric flask approximately half full 
of Type I water, pipet 500 ul cone. HN03 and 
1000 ul intermediate mercury standard (use 
Eppendorf pipettor). Dilute to volume with 
Type I water. Make fresh daily. 

5.1.9 BOD bottles and stoppers, acid washed. 

s.1.10 Water bath with lid, 95°c. Preheat water to 
boiling while setting up samples. 

5.2 SAMPLE PREPARATION 

5.2.1 STANDARD CURVE: Prepare a complete curve with 
each batch of samples. Transfer into BOD 
bottles o.o, 0.5, 1.0, 2.0, 5.0. and 10.0 mls of 
the working standard and add sufficient Type I 
water to total 100 ml. This curve has O, o.os, 
0.1, 0.2, o.s, and 1.0 ug/Hg. 

5.2.2 SAMPLES: Measure a 100-ml aliquot of the well
mixed sample (or an aliquot diluted to 
100 ml) into a labeled BOD bottle. 

NOTE: Use a 1/10 dilution for all TCLP 
leachates and scrubber waters. Spike 
bottles selected for MS/MSDs with 1.0 
ml working standard. 

5.2.3 Add 5 ml cone. H2S04 to all bottles and mix. 

5.2.4 Add 2.5 ml cone. HN03 to all bottles and mix. 

5.2.5 Add 15 ml potassium permanganate solution to all 
bottles and mix. Allow to stand for 15 minutes. 
If color fades, add more permanganate until 
color persists for 15 minutes. 
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Adjust all other bottles in the batch with Type 
I water so volumes are the same. [If more than 
an additional 15 ml of permanganate is required, 
start over with a smaller aliquot] 

5.2.6 Add 8 ml potassium persulfate to all bottles and 
mix. 

5.2.7 stopper bottles very tightly and cover with 
plastic caps. 

5.2.8 Place bottles in boiling water bath and replace 
lid. The temperature will drop immediately to 
around a5°c. Keep burners on moderately high 
until temperature reaches 95°c, then turn down 
to low. Cook samples for 2 hours. 

NOTE: Check water temperature and level periodically. 
If level is low, add hot water slowly to the 
bath. Keep temperature at 95°c by adjusting 
burners. 

5.2.9 When digestion is complete, turn off heat, 
remove bottles from bath, and let cool. Samples 
are now ready for analysis. 

5.3 CALCULATIONS 

None. 

6.0 QUALITY CONTROL 

6.1 All glassware must be washed with soap and 
tap water rinsed, acid-washed in 1:1 HN03 , 
rinsed several times with deionized water. 
rinse should be with Type I water. 

water, 
then 
Final 

6.2 A minimum of 1 blank (in addition to the 
calibration blank) and 1 SRS must be prepared wi~h 
each batch of samples. 

6.3 A minimum of 1 MS/MSD pair must be prepared for 
every 20 samples. 
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1.0 PURPOSE 

To describe the procedure used for the determination of 
total and ortho phosphorus. Samples are analyzed directly 
for ortho phosphorus and must undergo a preliminary 
digestion for total phosphorus analysis. 

2.0 APPLICATION 

This procedure is applicable to the analysis of waters, 
wastewaters, soils and wastes. 

3.0 REFERENCES 

3.1 

4.0 

4.1 

5.0 

5.1 

EPA 600, Revision 1983, Method 365.2. 

ASSOCIATED SOPs 

SOP No. CW-006-00, Use of the UV/VIS 
Spectrophotometer. 

PROCEDURE 

Reagents/Equipment 

Ortho Phos2horus Reagents 

5.1.1 H2S04 solution, SN: Dissolve 70 mL concentrated 
H2so4 to 500 mL with deionized water. 

5.1.2 Antimony potassium tartrate solution: Weigh 1.3715 g 
K(SbO)C4H4c6·11 H20 in 400 mL deionized water and 
dilute to 500 mL. Store at 4°c in a dark glass 
stoppered bottle. 

5.1.3 Ammonium molybdate solution: Dissolve 20 g 
(NH466Mo7024"4H20 in 500 mL deionized water. Store 
at 4 C in a plastic bottle. 
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5.1.4 Ascorbic acid solution, 0.1 M: Dissolve 1.76 g 
ascorbic acid in 100 mL deionized water. Make fresh 
daily. 

5.1.5 Combined reagent: Mix the following reagents in the 
given order for 100 mL of combined reagent: 

50 mL SN H2S04 
5 mL antimony potassium tartrate 

15 mL ammonium molybdate 
30 mL ascorbic acid 

Mix after addition of each reagent. Due to limited 
stability, prepare fresh daily. 

5.1.6 Stock phosphorus solution, 50 mg/L P: Dissolve 
0.2197 g dried potassium dihydrogen phosphate, 
KH2Po4 , in deionized water and dilute to one liter. 

5.1.7 Standard phosphorus solution, 0.5 mg/LP: Dilute 10.0 
mL of stock phosphorus solution to 1000 mL with 
deionized water. 

5.1.8 NaOH solution, lN: Dissolve 40 g NaOH in 600 mL 
deionized water, cool and dilute to one liter. 

5.1.9 Phenolphthalein indicator. 

Total Phosphorus Reagents - The above reagents with 
the addition of those below: 

s.1.10 H2so4 solution, 11 N: Slowly add 310 mL 
concentrated H2so4 to 600 mL deionized water. Cool 
and dilute to one liter. 

5.1.11 Ammonium persulfate (peroxydisulfate) crystals. 

Equipment 

5.1.12 Spectrophotometer for use at 880 nm. 

5.2 Total Phosphorus Digestion 

s.2.1 Add 1 mL llN H2S04 to 50 mL sample, or an aliquot 
diluted to 50 mL, in a 150 mL beaker. 

5.2.2 Add 0.4 g ammonium persulfate. 



5.3 
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5.2.3 Boil gently on a preheated hot plate until a final 
volume of approximately 10 mL is reached. Do not 
allow sample to go to dryness. Remove from hot plate 
and allow to cool. 

5.2.4 Dilute the sample to approximately 30 mL with 
deionized water and add 1-2 drops of phenolophalein. 
Add lN NaOH until sample turns light pink. (If 
sample is not clear at this point, add 2-3 drops to 
llN H2so4 and filter.) Dilute to 50 mL. The sample 
is now ready for color analysis as described below or 
for automated analysis in the Inorganic 
Instrumentation Laboratory. (Digestates may be 
refrigerated prior to analysis.} 

Ortho Phosphorus/Total Phosphorus Color Analysis 

5.3.1 Prepare a series of standards using the o.s mg/L 
standard phosphorus solution (P) : 

mL standard 
solution µp 

0 0 
1 0.5 
3 1.5 
5 2.5 
10 5 
20 10 
30 15 
40 20 
50 25 

Dilute all standards to 50 mL with deionized water. 

5.3.2 Adjust the pH of the samples to 7, if necessary. 

5.3.3 Add 8.0 mL of combined reagent to each standard and 
sample then mix thoroughly. 

5.3.4 After a minimum of 10 minutes but no longer than 30 
minutes, calibrate the spectrophometer with standards 
at 880 nm. Use the o standard to initially set the 
spectrophometer to zero. 

5.3.5 Read the concentration of the samples directly from 
the instrument (in µ.g P). 

5.5 Calculations 
µ.g P from curve 

mg/L P(Ortho or total) = 
sample aliquot 



6.0 Quality Control 
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6.1 Rinse all glassware with hot 1:1 HCl followed by a 
thorough rinsing with deionized water before use. 

6.2 For ortho phosphorus: Analyze a SRS a minimum of once 
every set. Analyze a matrix spike/matrix spike 
duplicate {MS/MSD) pair every 20 samples. 

6.3 For total phosphorus: Carry 1.5 µg and 15 µg 
standards, a blank and a SRS through each digestion 
procedure. Analyze a MS/MSO pair every 20 samples. If 
samples are to be analyzed on the Lachet, carry all 
standards through the digestion procedure. 

6.4 Refer to control charts for QC acceptance limits. 
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To describe the procedures for calibrating the Orion model 720A pH meter and for determining sample pH. 

2.0 APPLICATION 

This procedure is to be used for the calibration of the pH meter and the pH analysis of waters, soils, and wastes. 

3.0 REFERENCES 

3.1 Orion pH meter instruction manual. 

3.2 Methods for Chemical Analysis of Waters and Wastes (EPA-600/4-79-020), Method 150.1. 

3.3 Test Methods for Evaluating Solid Waste (SW-846) 3rd edition, Methods 9040A and 9045B. 

4.0 ASSOCIATED SOP's 

None. Note, however, that this SOP combines the pre\ious SOP-CW-022 (pH Meter Calibration) and SOP-CW-
023 (pH Analysis). 

5.0 EQUIPMENT 

5.1 pH meter, Orion model 720A 

5.2 Combination pH electrode 

5.3 Beakers, 50 mL 

5.4 Thermometer 

5.5 Analytical balance, capable of weighing to 0.1 g 

5.6 Magnetic stirrer and Teflon coated stir bar 

6.0 STANDARDS AND SOLl.ITIONS 

6.1 ASTM type II reagent water 

6.2 pH buffer, pH= 4, NIST traceable. Commercially purchased from Baxter Scientific, catalog number 
H7590 - 4 or equivalent 
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6.3 pH buffer, pH= 7, NIST traceable. Commercially purchased from Baxter Scientific, catalog number 
H7590 - 7 or equivalent 

6.4 pH buffer, pH - 10, NIST traceable. Commercially purchased from Baxter Scientific, catalog number 
H7590- 10 or equivalent 

7.0 PROCEDURE 

7 .1 pH Meter Calibration 

7.1.1 The pH meter should be in the "STANDBY" mode when not in use. Press any key on the keypad 
to tum the meter on. 

7 .1.2 Press the "MODE" key until the pH mode indicator is displayed. Press the "RESOLUTION" key 
until the display has two decimal places. 

7 .1.3 Allow the buffers to come to room temperature. Place approximately 30 mL of each buffer into 
50 mL beakers. 

7.1.4 Measure the temperature of a buffer. Press the "2nd" key, followed by the" SET TEMP" key. 
Enter the temperature of the buffer at the prompt and press "YES" to enter the value into 
memory. 

7.1.5 Press the "CALIBRATE" key. The time and date of the last calibration will be displayed. The 
display '\\'ill read "ENTER NO. BUFFERS", press "3" for the number of buffers to be used, 
followed by "YES". 

7 .1.6 Rinse the electrode with reagent water and blot dry. Place the electrode in the pH 4 buffer, 
making sure that it does not touch the bottom or sides of the beaker. Add a magnetic stir bar, put 
on the stirrer, and begin slowly mixing the buffer. Make sure to mix the buffers and samples at 
the same speed. When the electrode signal has stabilized the value for the buffer is displayed. 
Press "YES" to enter. If performing a manual calibration use the numeric keys to enter the true 
value of the buffer. then press "YES". 

7.1.7 Repeat step 7.1.6 for the pH 7 and pH 10 buffers. The actual electrode slope is displayed after all 
buffers have been measured. Enter this value into the pH meter calibration log kept near the pH 
meter. The slope value should be greater than 92%. If it is not, then the meter must be 
recalibrated. 

7 .1.8 Rinse the electrode with reagent water and blot dry. Place the beaker containing the pH 4 buffer 
on the stir plate and stir at the same rate as when calibrating. Place the electrode in the pH 4 
buffer. Press the "MEASURE" key. When the display reads "READY" record the pH value in 
the pH calibration log. 

7.1.9 Repeat step 7.1.8 for the pH 7 and pH 10 buffers. The results should be ±0.05 of the true values. 
If not the meter must be recalibrated. 

7.2 pH Analysis of Waters and of Aqueous Wastes (An aqueous sample is one in which the aqueous phase is 
at least 20% of the total sample volume.) 

7.2.1 Calibrate the pH meter as in section 7.1. 



7.2.2 Allow the samples to come to room temperature. 

SOP No.: CW-022-02 
Initial Date: 02/01/91 
Page 3 of4 
Date Revised: 11128/94 

7.2.3 Place approximately 30 mL of sample into a 50 mL beaker. Add a stir bar and place the beaker 
on the stir plate. Stir the sample at the same rate that was used for the calibration buffers. 

7.2.4 Rinse the electrode with reagent water and place it in the sample. Make sure the electrode does 
not touch the bottom or side of the beaker. 

7.2.5 Press the "MEASURE" key. When the display reads "READY" record the pH. 

7.2.6 Repeat steps 7.2.3 through 7.2.5 on fresh aliquots of sample until two successive values differ by 
< 0.1 pH units. Rinse the electrode between each pair of readings. 

7.2.7 Rinse the electrode with reagent water and place in a beaker of pH 7 buffer for storage. Press the 
"STANDBY" key to put in standby mode while not in use. 

7.3 pH Analysis of Soils 

7 .3. l Calibrate the pH meter as in section 7. I. 

7.3.2 To 20 g of soil or other sample in a 50 mL beaker, add 20 mL of reagent water. Stir the 
suspension several times during the next 30 minutes. 

7 .3 .3 Let the soil suspension stand for about l hour to allow most of the suspended matter to settle. 

7.3.4 Rinse the electrode with reagent water and lower it into the beaker until the tip is just below the 
interface between the suspension and the supernatant. 

7.3.5 Press the "MEASURE" key. When the display reads "READY" record the pH. 

7.3.6 Rinse the electrode with reagent water and place in a beaker of pH 7 buffer for storage. Press the 
"STANDBY" key to put in standby mode while not in use. 

7.4 pH Analysis of Solid or Liquid Non-aqueous Waste Samples. 

7.4. l Calibrate the pH meter as in section 7.1. 

7 .4.2 To 20 g of soil or other sample in a 50 mL beaker, add 20 mL of reagent water. Stir the 
suspension several times during the next 30 minutes. 

7.4.3 Let the soil suspension stand for about 15 minutes to allow most of the suspended matter to settle, 
or filter off the aqueous phase. If the waste absorbs all of the water, begin again at step 7.4.2 
adding 40 mL of water to 20 g of sample. If the sample creates two liquid phases, decant or 
pipette off the aqueous phase for measurement. 

7.4.4 Rinse the electrode \\ith reagent water and lower it into the beaker until the tip is just below the 
interface between the suspension and the supernatant, if the phases have not been separated.. 

7.4.5 Press the "MEASURE" key. When the display reads "READY" record the pH. 

7.4.6 Rinse the electrode with reagent water and place in a beaker of pH 7 buffer for storage. Press the 
"STANDBY" key to put in standby mode while not in use. 



8.0 QUALITY CONTROL 

8.1 Samples should be analyzed as soon as possible after receipt. 
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8.2 Analyze in duplicate 10% of non-aqueous samples or one per batch, whichever is more frequent (100 % 
ofaqueous samples are analyzed in duplicate.) 

8.3 Reanalyze the pH buffers every 20 samples or at the end of the batch, whichever is more frequent These 
results should be within :l:0.05 pH units of the true values. Ifnot, recalibrate and reanalyze all of the 
samples that were analyzed since the last acceptable buffer readings. 

8.4 Electrodes must be thoroughly rinsed between samples. 

9.0 IN1ERFERENCES 

9. l Samples with very high or very low pH may give incorrect readings. For samples with a true pH > 10, 
the measured pH may be incorrectly low. Samples with a true pH <l may give incorrectly high 
measurements. Any samples for which the corrosivity characteristic is being determined whose pH 
readings are below 4 or above 10 must be reanalyzed after recalibration with a pH 2 or 12 buffer, 
respectively. 

9 .2 Sodium error at pH levels > 10 can be reduced or eliminated by using a low-sodium error electrode. 

9 .3 Temperature fluctuations may cause measurement errors. 

9.4 Coatings of oily material or particulate matter can impair electrode response. These coatings can usually 
be removed by gentle wiping or by washing the electrode with a detergent, followed by rinsing with 
reagent water. If this does not remove the coating. the electrode can be cleaned with an ultrasonic bath or 
soaked in a solution of 1:10 HCl, then thoroughly rinsed with water. 



SOP MODIFICATION FORM 

Use this form for minor modifications of SOP's. Reference the section to be changed and fully describe the change(s). If 
needed for maximum clarity, rewrite the whole section rather than listing several changes to it If a single procedural change 
means changes in many sections of the SOP, it is best to amend and reissue the SOP. Otherwise, incorporate the changes into 
the body of the SOP at its annual review. 

The original of this form is filed with the original version of the SOP. Copies are issued to everyone who has a copy of the 
SOP. 

SOP Name: pH Meter Calibration and pH Analysis 

SOP Number: CW-022-02 

Date change implemented: 4118/95 

Change initiated by: Craig Caldwell 

Operational approval: C/1-0 
QA Approval: ~ 

Section to be changed: 3.3 and 7.2 

Change(s): Addition of newly-published requirement to Method 9040 for high-pH samples 

Item: In section 3.3, change refererence to Method 9040A to 9040B, and 9045B to 904SC. 

Renumber existing section 7.2.7 to be 7.2.8. 

Insert new section: 

7.2.7 If the measured pH is above 12.0 and the corrosivity characteristic is being determined, the meter must be 
recalibrated using pH 10 and 12 buffers held at 25±1° C and the sample reanalyzed at that temperature. If 
the purpose cf the measurement is not known, assume it is for the corrosivity characteristic. 

sopmod.doc 
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STANDARD OPERA TING PROCEDURE 

Title: Waste Di sal Procedure for the Wet Chemi 

Pre 

1.0 PURPOSE 
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To adjust pH of analytical by-products for safe handling and waste disposal, and to place waste materials in the 
proper containers. 

2.0 APPLICATION 

This procedure applies to all aqueous materials that are generated as a result of sample preparation and 
analysis. 

3.0 REFERENCES 

Prudent Practices for Handling Hazardous Chemicals in Laboratories 

4.0 ASSOCIATED SOPs 

All CW SOP's 

5.0 PROCEDURE 

5 .1 Apparatus 

5.1.1 Face shield* 

5.1.2 Gloves 

5.1.3 Apron• 

5.1.4 Plastic container, 5 gallon work place accumulation container* 

5.1.5 Mixing device, paint mixer or equivalent• 

5.1.6 Spill kit 

5.1.7 Fume hood 

5.1.8 Cart 

• Obtain from the SHE group if needed. 



5.2 Reagents 

5.2.1 Sodium hydroxide• 

5.2.2 pH paper* 

5.2.3 Hydrochloric acid 

• Obtain from the SHE group if needed. 
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5.3 Procedure for placing waste materials in ·waste containers. Note that different colored containers denote 
different handling. 

5.3. l Yellow container. Place the acidic extraction water from the oil and grease extraction in this 
container. This is nonhazardous waste. The pH of this container should be adjusted as in 
Section 5.4. 

5.3.2 Green container. This is for wastes with pH> 12 or wastes that contain cyanide. This includes 
the NaOH waste from the total cyanide, reactive cyanide, and amenable cyanide distillations, and 
the colorimetric procedures for these tests and for phenol. TIIE pH OF TIIlS CONTAINER 
SHOULD NEVER BE ADJUSTED! 

5.3.3 Red container. This is for hazardous waste with pH <2 that contain hazardous chemicals such as 
mercury or acetone or high levels of lead. This includes wastes from chloride titrations, CODs, 
TKNs, the colorimetric procedure for hexavalent chromium, and the lead acetate from cyanide 
distillations. The pH of this container should be adjusted as in section 5.4. 

5.3.4 Blue container. This is for nonhazardous waste with a pH <2. This includes waste from most 
other tests. The pH of this container should be adjusted as in section 5.4. 

NOTE: IF TIIERE IS ANY QUESTION AS TO WHAT CONTAINER TO PUT A WASTE IN CHECK WITH THE WET 
CHEMISTRY GROUP LEADER OR WITH A REPRESENTATIVE OF THE SHE DEPARTMENT!!! 

5.4 Procedure for adjusting the pH of low pH aqueous materials. 

5.4.1 Wear protective apron, face shield, and gloves before handling low pH materials. 

5.4.2 Place the 5 gallon accumulation container in a fume hood before opening. Open the lid carefully, 
the container should be no more than 3/4 full. 

5.4.3 Mix the solution and check the pH with pH paper. 

5.4.4 If the pH is< 7, add a small quantity of sodium hydroxide while mixing. Continue to mix until 
the sodium hydroxide is dissolved and check the pH. 

5.4.5 Continue this procedure until the solution has a pH in the range of6 - 7. 

5.4.6 If too much sodium hydroxide is added and the pH is now too high, add small quantities of 
hydrochloric acid while mixing. Check the pH until it is in the proper range. 
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S.4. 7 Always monitor the temperature by feeling the side of the container. If the container becomes 
wann, allow to cool before making additional pH adjustments. 

S.4.8 After the container bas been adjusted to a pH between 6 and 7, allow the container to cool and 
put on the lid securely. Transport the container to the waste storage area on a cart to be 
transferred to a drum by the SHE department 

S.4.9 The work place accumulation containers marked HAZARDOUS WASTE should be placed in 
secondary containment for ba.z.ardous waste. 

S.4.10 The work place accumulation containers marked NONHAZARDOUS WASTE should be placed 
in secondary containment for non.baz.ardous waste. 

6.0 SAFETY 

6.1 Always wear personal protection equipment when performing pH adjustments. 

6.2 Perform all operations in a hood. 

6.3 This operation should be performed when others are present in the same room. 

6.4 Keep spill control equipment near the operation. 

6.S Waste containers must be kept closed except when adding or removing waste. 



Ross Anal ical Services, Inc. 

ST AND ARD OPERA TING PROCEDURE 

Title: Bromide 

Date: ""'+ 

1.0 PURPOSE 

To describe the procedure for the analysis of bromide by iodometric titration. 

2.0 APPLICA TlON 

SOP No.: CW-034-01 
Initial Date: 4/l 0195 

Page I of5 
Date Revised: 7/l2/96 

This procedure is applicable to drinking, surface and saline waters, domestic and industrial waste effluents. 

3.0 ASSOCIATED SOPs 

SOP No. CW-022, pH Meter Calibration and pH Analysis 

SOP No. CW-035, Iodide 

4.0 REFERENCES 

"Bromide", Methods for Chemical Analysis of Water and Wastes (EPA 600), Method 320.1, Issued 1974 

5.0 EQUIPMENT 

5.1 Buret, 50 mL, with support stand and clamp 

5.2 Erlenmeyer flasks, 250 mL 

5.3 Magnetic stir plate and stir bars 

5.4 Volumetric flasks, 100, 250, and 1000 mL 

5.5 Filter paper, Whatman 541 

5.6 pH meter 

5.7 Hot plate 

5.8 Pipet, 50 mL 

5.9 Beaker or flask, 500 mL 

6.0 REAGENTS 

6. I Acetic acid solution (I :8): Mix I 00 mL of glacial acetic acid with 800 mL of reagent water. 
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6.2 Bromine water: In a fume hood, add 0.2 mL of bromine to 500 mL reagent water. Stir with a magnetic 
stirrer and stir bar for several hours or until the bromine is dissolved. Store in an amber bottle. 

CA UT/ON: Bromine is extremely corrosive and irritating. Open only in a hood. 

6.3 Calcium carbonate (CaC03), powdered 

6.4 Calcium hypochlorite solution: Add 35 g of calcium hypochlorite. Ca(OC1)2, to approximately 800 mL of 
reagent water in a 1 L volumetric flask. Stir on a magnetic stirrer for about 30 minutes. Dilute to 1 L and 
filter. Store in an amber bottle. 

6.5 Calcium oxide (CaO), anhydrous, powdered 

6.6 Hydrochloric acid solution (I :4). Mix 100 mL of HCl with 400 mL reagent water. 

6.7 Potassium iodide (KI) crystals, ACS reagent grade 

6.8 Sodium acetate solution: Dissolve 275 g of sodium acetate trihydrate (NaC2H30 2·3H20) in reagent water. 
Dilute to 1 L. 

6.9 Sodium chloride (NaCl) crystals, ACS reagent grade 

6.10 Sodium formate solution: Dissolve 50 g sodium formate (NaCH02) in HOT reagent water. Dilute to 100 
mL. 

6.11 Sodium molybdate solution: Dissolve l g sodium molybdate (Na2Mo04·2H20) in reagent water and dilute to 
100 mL. 

6.12 Sulfuric acid solution (I :4): SLOWLY add 200 mL H:SO~ to 800 mL reagent water and mix well 

6.13 Phenylarsine oxide solution (PAO) 0.0375 N: Commercially purchased. Ricca brand or equivalent. 

6.14 PAO working solution 0.0075 N. Pipet 50 mL of0.0375 N PAO solution into a 250 mL volumetric flask. 
Bring up to volume with reagent water. Prepare fresh daily. · 

6.15 Starch indicator: Commercially purchased 

6.16 Potassium fluoride (KF·2H20), reagent grade 

7.0 PROCEDURE 

7 .1 Pretreannent 

7. l. l Add a visible excess of CaO (§6.5) to 400 mL of sample in a 500 mL beaker or flask. 

7. l .2 Shake or stir vigorously for approximately 5 minutes. 

7 .1.3 Filter through a dry Whatman 541 filter paper, discarding the first 75 mL. 

7.2 Bromide plus iodide determination 

7.2.l Calibrate pH meter according to CW-022. 



SOP No.: CW-034-01 
Initial Date: 4/10/95 

Page 3 of5 
Date Revised: 7/12/96 

7.2.2 Place 100 mL of pretreated sample (§7.1 ), or an aliquot diluted to 100 mL, in a 250 mL Erlenmeyer 
flask. Add approximately 5 g NaCl and stir to dissolve. Using a pH meter, adjust to pH 7 or 
slightly less by dropwise addition of HCI solution (§6.6). 

7.2.3 Add 20 mL of calcium hypochlorite solution (§6.4). Add 1 mL HCI solution (§6.6) and 
approximately 0.2 g calcium carbonate (§6.3). 

7.2.4 Heat to boiling on hotplate and boil for 8 minutes. While samples are heating begin Section 7.3. 

7 .2.5 Remove from hotplate. Allow to cool for 2-3 minutes. Carefully add 4 mL of sodium formate 
solution (§6.10), slowly enough to prevent foaming. Wash down sides with reagent water. 

7 .2.6 Return to hotplate and boil for an additional 8 minutes. Occasionally wash sides of flask with 
reagent water. 

7.2.7 Remove from hotplate. Wash sides with reagent water and allow to cool. 

7.2.8 Ifa precipitate forms (iron), add approximately 0.5 g sodium fluoride. 

7 .2.9 Add 3 drops sodium molybdate solution ( §6.11 ). 

7.2.10 Titrate as in §7.4. 

7.3 Iodide determination 

7.3.l Place 100 mL of pretreated sample (§7.1) or a portion diluted to 100 mL into a 250 mL Erlenmeyer 
flask. Using a pH meter, adjust the pH to 7 or slightly less by dropwise addition of H2S04 soiution 
(§6.12). 

Perform Steps 7.3.2- 7.3.5 in a fume hood: 

7.3.2 Add 15 mL sodium acetate solution (§6.8.) and 5 mL acetic acid solution (§6.1.). Mix well. Add 
40 mL bromine water (§6.2) and mix well. Wait 5 minutes. 

7.3.3 Add 2 mL sodium formate solution (§6.10) and mix well. Wait 5 minutes. 

7.3.4 Purge the space above the sample with a stream of nitrogen gas to remove bromine fumes. 

7.3.5 If a precipitate forms, add 0.5 g potassium fluoride (§6.16). 

7.3.6 Titrate as in§ 7.4. 

7.4 Titration procedure 

7.4.l Dissolve approximately lg potassium iodide (§6.7) in the sample from §7.2 or 7.3. Add 10 mL of 
sulfuric acid solution (§6.12). Allow the sample to sit in the dark for 5 minutes. 

7.4.2 Titrate with 0.0075 N PAO working solution (§6.14), until the sample is a pale straw color. Add I 
mL starch indicator and titrate to a colorless solution (disappearance of blue). Disregard returning 
color. 



8.0 CALCULATIONS 

SOP No.: CW-034-01 
Initial Date: 4110195 

Page 4 of 5 
Date Revised: 7/12/96 

8.1 For bromide concentration: 

mg/L Br-= 13,320 [ ( ~) - ( °fE)] 
Where: 

A = Volume (mL) of PAO needed to titrate the sample for bromide plus iodide (minus 
the volume of PAO needed to titrate the blank) 

B Normality of the PAO used for bromide plus iodide titration 

C Volume (mL) of sample titrated for bromide plus iodide 

D Volume (mL) of PAO needed to titrate the sample for iodide (minus the volume 
of PAO needed to titrate the blank) 

E Normality of the PAO used for iodide titration 

F Volume (mL) of sample titrated for iodide 

8.2 For iodide concentration, if needed: 

mg/Lr= 21,150 x ~ 

8.0 QUALITY CONTROL 

Where: 

D = Volume (ml) of PAO needed to titrate the sample for iodide (minus the volume 
of PAO needed to titrate the blank) 

E Normality of PAO used for iodide titration 

F Volume (mL) of sample titrated for iodine 

8.1 A method blank must be run with each batch of samples (20 or less). The amount oftitrant used for the 
blank is subtracted from the amount oftitrant used for the samples. Blanks may contain iodide, iodate, 
bromide, or bromate from reagents. 

8.2 An LCS for bromide must be run with each batch of samples. If iodide is being determined at the same time, 
the LCS may be spiked with both. Regardless of the spike, the LCS must be carried through the entire 
procedure along with the samples, including both titrations. Recovery must be 90-1100/o. If the recovery 
does not fall within this range, check preparation of reagents and reanalyze LCS, blank and all samples. 

8.3 A matrix spike/matrix spike duplicate (MS/MSD) OR a duplicate/matrix spike (DUP/MS) pair must be 
prepared and analyzed on every 20th sample or as required by the client, whichever is more frequent. The 
recovery limits for the spike are 85-115%, with a duplicate RPO of 20% or less. 
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8.4 Samples should be stored at 4°C and analyzed within 28 days of collection. If the iodide result will be 
reported as well as the bromide, the sample must be analyzed within 24 hours of collection. If an iodide 
determination alone is performed on the day of receipt in order to meet the holding time, and bromide is to 
be analyzed at a later date, the iodide determination must be repeated on the same day as the bromide to 
produce valid results. 

9.0 INTERFERENCES 

9.1 Iron, manganese, and organic matter may interfere. The pretreatment with calcium oxide removes or reduces 
these to insignificant concentrations. 

9.2 Color interferes with the observation of indicator and bromine water color changes. This interference can be 
eliminated by the use of a pH meter instead of a pH indicator, and the use of standardized amounts of 
oxidant and oxidant quencher. 
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STANDARD OPERA TING PROCEDURE 

ritleo Iodide 

Prepared by: 7 iJ'iji/t ApProved by: (/(C; 
I 
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1.0 PURPOSE 

To describe the procedure for the analysis of iodide by iodometric titration. 

2.0 APPLICATION 

SOP No.: CW-035--00 
Initial Date: 4/10/95 

Page 1of4 
Date Revised: NA 

QA Approval: (:;pf 

This procedure is applicable to drinking, surface and saline waters, domestic and industrial waste effluents. 

3.0 ASSOCIATED SOPs 

CW-022, pH Meter Use and Calibration 

4.0 REFERENCES 

EPA 600, Method 345.1 

5.0 EQUIPMENT 

5.1 Buret. SO mL 

5.2 Buret stand and clamp 

5.3 Erlenmeyer flasks, 250 mL 

5.4 Magnetic stir plate 

S.S Stir bars 

5.6 Volumetric flasks, 1 L 

5.7 Filter paper, Whatman 541 

5.8 pH meter 

5.9 Hot plate 

5.10 Volumetric flasks, 100 mL 



5.11 Volumetric flask, 250 mL 

5.12 Pipet, 50 mL 

5 .13 Beaker or flask, 500 mL 

6.0 REAGENTS 
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6.1 Acetic acid solution ( 1 :8). Mix 100 mL of glacial acetic acid with 800 mL of deionized water. 

6.2 Bromine water. In a fume hood, add 0.2 mL of bromine to 500 mL deionized water. Stir with a magnetic 
stirrer and stir bar for several hours or until the bromine is dissolved. Store in an amber bottle. 

CAUTION: Bromide is extremely corrosive and irritating. Open only in a hood. 

6.3 Calcium oxide (Ca0), anhydrous, powdered 

6.4 Potassium iodide (Kl) crystals, ACS reagent grade 

6.5 Sodium chloride (NaCl) crystals, ACS reagent grade 

6.6 Sodium formate solution (500 g/L). Dissolve 50 g sodium formate (NaCH02) in HOT deionized water. 
Dilute to l 00 mL. 

6.7 Sodium acetate solution (275 g/L}. Dissolve 275 g of sodium acetate trihydrate (NaC2H30i•3H20) in 
deionized water. Dilute to l L. 

6.8 Sulfuric acid solution (1:4). SLOWLY add 200 mL H2SO. to 800 mL deionized water 

6.9 Phenylarsine oxide solution (PAO) 0.0375 N, commercially purchased. Ricca brand or equivalent 

6.10 PAO working solution 0.0075 N. Pipet 50mLof0.0375 N PAO solution to a 250 mL volumetric flask. 
Bring up to volume with deionized water. Prepare fresh daily. 

6.11 Starch indicator, commercially purchased 

6.12 Potassium fluoride (KF•2H20), reagent grade 

7.0 PROCEDURE 

7 .1 Pretreatment 

7.1.1 Add a visll>le excess of CaO (Section 6.3) to 400 mL of sample. 

7 .1.2 Shake or stir vigorously for approximately 5 minutes. 

7.1.3 Filter through a dry filter paper, discarding first 75 mL. 



7.2 Iodide determination 

Perform Section 7.2.2 through 7.2.5 in a hood. 
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7.2.l Place 100 mL of pretreated sample (Section 7.1) or a portion diluted to 100 mL into a 250 mL 
Erlenmeyer flask. Adjust the pH to approximately 7 or slightly less with pH meter by dropwise 
addition ofH2SO. solution (Section 6.8). 

7.2.2 Add 15 mL sodium acetate solution (Section 6.7.) and 5 mL acetic acid solution (Section 6.1.). 
Mix well. Add 40 mL bromine water (Section 6.2), mix well. Wait 5 minutes. 

7.2.3 Add 2 mL sodium formate solution (Section 6.6), mix well. Wait 5 minutes. 

7.2.4 Purge space above sample with a stream of nitrogen gas to remove bromine fumes. 

7.2.5 If a precipitate forms add 0.5 g sodium fluoride. 

7.2.6 Titrate as in Section 7.3. 

7.3 Titration procedure 

7.3. l Dissolve approximately I g potassium iodide in samples from Section 7.2. Add 10 mL of sulfuric 
acid solution. 

7.3.2 Titrate with PAO working solution (Section 6.10) 0.0075 N, until the sample is a pale straw color. 
Add I mL starch indicator and titrate to a colorless solution (disappearance of blue). Disregard 
returning color. 

7. 4 Calculations 

For iodide determination, if needed: 

I mg/L = 21,150 [( Vpao•N )IV] 

Where: 

Vpao = 

N = 

v 

8.0 QUALITY CONTROL 

Volume (mL) of PAO needed to titrate the sample minus the volume of PAO needed to 
titrate the blank 

Normality of PAO used to titrate the sample 

Volume of sample titrated 

8.1 A blank for both the bromide plus iodide and the iodide determinations must be run with each batch of 
samples. The amount of titrant used for the blank is subtracted from the amount of titrant used for the 
samples. The blank will often have a positive result because of iodine in the reagents. 

8.2 An LCS must be run with each batch of samples. LCS recovery must be 90-110%. If the recovery does not 
fall within this range, check preparation of reagents and reanalyze LCS, blank and all samples. 



8.3 Samples must be stored at 4°C and analyzed within 24 hours of collection. 

9.0 INTERFERENCES 
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9.1 Iron, manganese, and organic matter can interfere. The pretreatment with calcium oxide removes or 
reduces these to insignificant concentrations. 

9.2 Color interferes with the observation of indicator and bromine water color changes. This interference can 
be eliminated by the use of a pH meter instead of a pH indicator, and the use of standardized amounts of 
bromine water and sodium formate, instead of observing the light color changes. 
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Title: Dissolved Reactive Silica bv Ammonium Molvbdate Colorime 

1.0 PURPOSE 

The purpose of this procedure is to discribe the colorimetric determination of dissolved silica. 

2.0 APPLICATION 

This procedure is applicable to aqueous samples. 

3.0 REFERENCES 

U.S. EPA Methods for the Chemical Analysis of Water and Wastes, Method 370.l 

4.0 ASSOCIATED SOPs 

4.1 CW-006, Use of the UV-VIS Spectrophotometer 

S.O EQUIPMENT 

S.l UV-Vis spectrophotometer, Hitachi 

S.2 Nessler tubes, 50 mL & stoppers 

S.3 0.4Su membrane filters 

5.4 Vacuum filter apparatus 

S.5 150 mL beakers 

S.6 pH meter 

6.0 Reagents 

SOP No.: CW-0364:> 
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6.1 Hydrochloric acid, HCI, 1: 1. Add SO mL of concentrated HCI to SO mL ofreagent water. Store in plastic. 

6.2 Ammonuim molybdate reagent: Place lOg (NH.)~o,Oi4•4Hi() in 75 mL deionized water in a 150mL 
beaker. Dissolve by stirring and gentle warming. Transfer to a 100 mL volumetric flask and dilute to 

volume. Adjust to pH 7-8 with silica free ammonium hydroxide or sodium hydroxide solution. Store in 
plastic. 
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6.3 Oxalic acid solution: Dissolve lOg H2C204•2H20 in deionized water in a 100 mL volumetric flask. Dilute 
to the mark. Store in plastic. This solution may also be commercially purchased from Ricca or another 
vendor. 

6.4 Stock silica solution; commercially purchased. Ricca or equivalent 1000 mg/L. 

6.5 Stock silica solution for calibration verification commercially purchased from a different source than 6.8. 
1000 mg/L. 

7.0 Calibraton 

7. l Prepare a calibration curve using six standards and a blank. 

7.2 Calibration standards: Pipet SO, 100, 250, 500, 1000, and 1500 µI of 1000 mg/L silica standard (6.8) into 
separate 50 mL Nessler tubes to prepare standards with concentrations of 1, 2, S, 10, 20, and 30 mg/L. 
Dilute each standard to 50 mL with deionized water. 

7.3 Blank: Add 50 mL of deionized water to Nessler tube. 

7.4 ICV (10 mg/L): Prepare ICV by pipeting 500 µL of secondary silica standard (6.9) into a Nessler tube and 
diluting to 50 mL. 

7.5 Turn on UV-Vis spectrophotometer and allow to warm up for 15 to 20 minutes. Load program for Silica 
as in SOP CW-006. 

7.6 Add rapidly 1.0mLof1:1 HCI (6.3) and 2.0 mL of ammonium molybdlate reagent (6.4) to each Nessler 
tube. 

7.7 Stopper the tubes and mix by inverting at least 6 times. 

7.8 Let stand 5 to 10 minutes. 

7.9 Add 1.5 mL oxalic acid solution (6.7) and mix thoroughly. 

7.10 Using calibration blank zero the instrument read each standard as instructed in CW-006, after 2 minutes 
but before 15 minutes from addition of oxalic acid.. 

7.11 Read the ICV. It ml15t be within 90-110% of the true value. 

8.0 Analysis 

8.1 Vacuum filter sample through a 0.45µ membrane. 

8.2 Place 50 mL of sample in a Nessler tube. 

8.3 Add rapidly 1.0mLof1:1 HCl (6.3) and 2.0 mL ammonium molybdate reagent (6.4). 

8.4 Stopper tubes and mix by inverting at least 6 times. 

8.S Let stand S to 10 minutes. 

8.6 Add 1.5 mL oxalic acid solution (6. 7) and mix thoroughly. 
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8.7 Read color spectrophotometrically after 2 minutes but before 15 minutes from the addition of the oxalic 
acid 

8.8 If samples read higher than the highest standard, reanalyze at a dilution calculated to be within the 
working range of the calibration curve. 

8.9 Analyze a CCV and CCB after every 10 samples and at the end of the run. Prepare the CCV&. CCB like 
the ICY and ICB in 7.4 and develop color as in 8.3 throught 8.6. 

9.0 Calculations 

Samples results are read directly in concentration (mg/L). If a dilution was made, multiply the concentration from 
the spectrometer by the dilution factor. 

10.0 Quality Control 

10.1 Analyses must be performed within 28 days of sample collection. 

10.2 The correlation coefficient of the calibration curve must be ~.995. Ifnot, check preparation of standards 
and reca.l.lbrate. 

10.3 The ICV recovery must be 90-110%. If not recalibrate and rerun. 

10.5 Analyze the CCV after every tenth sample and at the end of the run; recovery must be 90-llOo/L Ifnot, 
reanlyze all samples since the last passing CCV. Recalibrate if necessary. 

10.6 Analyze the reagent blank after every tenth sample and at the end of the run; its reading must be <EQL. If 
not, reanalyze all samples since the last passing CCB. Recalibrate if necessary. 

10.7 Analyze an MS/MSD pair at least every 20 samples. 

11.0 Interferences 

11.1 Excessive color and/or turbidity interfere. Correct by running sample blanks prepared without the addition 
of the ammonium molybdate solution. (Add 2 mL of reagent water instead to match volumes.) 

11.2 Tannin interference may be eliminated and phosphate interferences may be decreased with oxalic acid. 

11.3 Large amounts of iron and sulfide interfere. 

11.4 Contact with glass should be minimized by storing samples and reagents in plastic containers. 

11.S Silica free reagents should be used as much as possible. 
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STANDARD OPERA TING PROCEDURE 

Title: Nitrate Nitro en bv Brucine Colorimet 

Date: /.? 

1.0 PURPOSE 

To describe the preparation and colorimetric determination of nitrate nitrogen. 

2.0 APPLICATION 
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This method is applicable to the analysis of aqueous samples and aqueous extracts of non-aqueous samples. 
Modifications can be made to correct for turbidity. color. salinity, or dissolved organic compounds in the sample. 

3.0 REFERENCES 

3.1 U.S. EPA. Methods for Chemical Analysis of Waters and Wastes, Method 352.1. 

3.2 U.S. EPA, Test Methods for Evaluating Solid Waste, Method 9200. 

4.0 ASSOCIATED SOP's 

4.1 CW-006, Use of the UVNIS Spectrophotometer. 

S.O EQUIPMENT 

5.1 Hitachi U2000 UV/VIS Spectrophotometer ''ith sample sipper. 

5.2 Sufficient number of -W to 50 mL glass sample tubes for reagent blanks, standards and samples. 

S.3 Neoprene- coated wire racks to hold sample tubes. 

5.4 Water bath suitable for use at 100° C. The bath should be of sufficient capacity to accept the required 
number of tubes without a significant drop in temperature when the tubes are immersed. 

5.5 Water bath suitable for use at 10 - 15° C. 

5.6 pH Indicator paper. 



5. 7 50 mL beakers. 

5.8 KI-Starch test papers. 

5.9 Filter apparatus and 0.45µ filters. 

6.0 REAGENTS AND ST AND ARDS 
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6.1 Sodium Chloride solution (30%): Dissolve 300 g NaCl in reagent water and dilute to 1 L . 

6.2 Sulfuric acid solution: Carefully add 500 concentrated H2SO .. to 125 mL reagent water. Store tightly 
capped to prevent absorption of atmospheric moisture. 

6.3 Brucine-sulfanilic acid reagent: Dissolve 1 g brucine sulfate [(C:uH2c>N20 .. h·H2S0 .. ·7H20] and 0.1 g 
sulfanilic acid fNH:CJ-LS03H·H:0)) in 70 mL hot reagent water. Add 3 mL concentrated HCl cool. mix. 
and dilute to 100 mL with reagent water. Store in a dark bottle at 5° C. This solution is stable for 3 
months. The pink that slowly develops does not affect its usefulness. Mark bottle with warning. 
"CAUTION: Brucine sulfate is toxic; do not ingest." 

6.4 Potassium nitrate stock solution (100 mg/L): Oven dry potassium nitrate at 105 C for 24 hours. Dissolve 
0. 7218 g in reagent water and dilute to 1 L. Preserve with 2 mL chlorofonn per liter. This solution is 
stable for at least 6 months. This solution may be commercially purchased. 

6.5 Potassium nitrate working standard (10 mg/L ): Dilute 10.0 mL of the stock solution (6.4) to 100 mL. 
Prepare fresh weekly. 

6.6 LCS ( 100 mg/L): Dissolve 0.6071 g anhydrous sodium nitrate in reagent and dilute to l L. This solution 
may also be commercially purchased. 

6.7 Acetic acid (1+3): Add 100 mL glacial acetic acid (CH3COOH) to 300 mL reagent water. 

6.8 Sodium hydroxide ( l ~'): Dissolve ~O g of NaOH in reagent water. Cool and dilute to IL. Store in plastic. 

6.9 Sodium arsenite, 10% solution. Dissolve 10 g ofNaAsOi in reagent water and dilute to 100 mL. 

6.10 Potassium permanganate, I 0% solution. Dissolve IO g ofKMn04 in reagent water and dilute to 100 rnL. 

6.10 Hydrogen peroxide, 30% solution. 

7.0 PROCEDURE 

7.1 Test for the presence of oxidizing agents with KI-Starch test paper. Pour a small aliquot of sample into a 50 
mL beaker. Acidify \\ith acetic acid. Dip the test paper the sample. If the test paper turns blue. oxidizing 
agents are present. Add small amounts of sodium arsenite solution. mix the sample and test with the KI
starch test paper again. Repeat this until the test paper remains white after dipping it in the sample. 

7.2 Test for the presence of reducing agents with potassium pennanganate. Add a few drops of 100/o solution to 
a few mL of sample. The disappearance of the purple color (other than by dilution) indicates reducing 
agents. Add small amounts of hydrogen peroxide until an aliquot of the sample tests negative. 
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7 .3 Adjust the pH of the samples to approximately 7 \\ith acetic acid or sodium hydroxide solutions. If 
necessary, filter to remove turbidity. 

7.4 Set up the required number of tubes in the rack to handle the reagent blank, standards and samples. Space 
tubes evenly throughout the rack to allow for even flow of bath water between the tubes. 

7.5 This test uses a wavelength in the yellow region of the spectrum. Dissolved organic matter will often turn 
yellow upon addition of the sulfuric acid in step 7.9 If it is necessary to correct for native color or color 
produced from dissolved organic matter. analyze a second aliquot of the affected samples \\ith all of the 
reagents except the brucine- sulfanilic acid. These are "sample blanks". 

7.6 Prepare standards by pipetting 0.1, 0.25. 0.5, 1.0, 2.0, and 2.S mL of the 10 mg/L working nitrate standard 
into sample tubes. Dilute to a final volume of 10 mL. This yields a curve of 0.1 to 2.5 mg/L. Prepare a 
reagent blank by pipetting 10 rnL of reagent water into a sample tube. 

7.7 Pipet 10 mL of samples or an aliquot diluted to 10 mL into sample tubes. 

7.8 Add 2 mL of the 30% NaCl solution to the reagent blank, standards and samples. Mix contents of tubes by 
swirling or on vortex mixer. Place rack in a cold water bath (0 - 10° C). 

7.9 Pipet 10 mL of the sulfuric acid solution into each tube. Mix by inverting at least three times; more mixing 
may be necessary. Allow the tubes to come to thermal equilibrium in the cold bath. Be sure that 
temperatures have equilibrated in all tubes before continuing. 

7.10 Add 0.5 mL of the brucine-sulfanilic acid reagent to all tubes except the "sample blank" tubes. Add O.S mL 
of reagent water to them. Carefully mix by inverting at least times. 

7 .11 Carefully place the rack of tubes in the l 00° C water bath for exactly 25 minutes. 

CAUTION: Immersion of the rack into the bath should not decrease the temperature of the bath by more 
than 1-2 C. In order to keep this temperature decrease to a minimum, flow between the tubes should not be 
restricted by crowding too many samples in the rack. If color development in the standards reveals 
discrepancies in the procedure. the analysis should be repeated a.f\er review of the temperature control 
steps. 

7.12 After the 25 minutes. remove the rack of tubes from the hot water bath, immerse in the cold water bath, and 
allow the samples to reach thermal equilibrium (20 - 25° C) 

7.13 Calibrate the UVMS spectrophotometer at~ 10 nm. as in SOP CW- 006. (Note: The curve for this test is 
second order.) After calibration, analyze the LCS and samples on spectrophotometer. 

8.0 CALCULATION 

8.1 The readings from the spectrophotometer are in mg/L. If 10 mL of sample was analyzed no further 
calculation is necessary. If less than 10 rnL was analyzed. multiply result by the appropriate dilution factor. 

8.2 If a sample blank was analyzed to correct a sample for color or turbidity, subtract the concentration found in 
the sample blank from that of the sample. 



9.0 QUALITY CONTROL 
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9. l Prepare a set of standards with each batch of samples. Reread the midpoint standard and the calibration 
blank after every ten samples and after the last sample of the batch. The blank must be <EQL. The 
standard must read within ±10% of its true value. If these criteria are not met. reanalyze all samples run 
since the last compliant blank and calibration check. 

9 .2 Samples may be diluted after color development if they are not far above the top of the calibration curve. 
Otherwise, reanalyze \~ith a smaller aliquot. 

9.3 Analyze an LCS with e-.-ery batch of samples. Add 100 µL of the 100 mg/L LCS solution to 10 mL of 
deionized water. The result obtained must be within 0.90-1.10 mg/L. 

9.4 Analyze one MS/MSD pair for every 10 samples. Spike two additional aliquots of the sample with 100 µL 
of the LCS solution. If necessary, use a 1 :2 dilution of the sample so the total volume in the tube can 
remain 10 mL. lfthe recoveries are outside the range of 7S-12S% or have >200/o RPO, qualify the results in 
the report. 

10.0 INTERFERENCES 

10. l Interferences from organic matter or other substances which cause a yellow color are addressed in Section 
7.5. 

10.2 Interferences from strong oxidizing and reducing agents are addressed in Sections 7.1 and 7.2. 

10.3 Ferrous and ferric ion and quadrivalent manganese give slight positive interferences, but in concentrations 
less than 1 mg/L these are negligible. 

10.4 Uneven heating of the samples and standards during the reaction time will result in erratic values. 



Ross Analytical Services. Inc. 

STANDARD OPERA TING PROCEDURE 

Title: Specific Conductance (Conductivity) 

Prepared by: Date: 

1.0 PURPOSE 

To describe the procedure for detennining the specific conductance of a sample. 

2.0 SCOPE AND APPLICATION 

This method is applicable only to aqueous samples. 

3.0 REFERENCES 

SOP No.: CW-040-00 
Initial Date: 7/::!4/96 

Page I of3 
Date Revised: NA 

QA Approval: 

3.1 ·'Conductance", Methods for Chemical Analysis of Water and Wastes, Method 120.1, Issued 1971, Revised 
1982 

., ., 
-'·-

3.3 

3.4 

"Specific Conductance", Test Methods for Evaluating Solid Waste (SW-846), Method 9050A, Revision I, 
November 1990 

"Conductivity··. Standard Methods for the Examination of Water and Wastewater, 19th Edition, Method 
2510 B. Approved 1991 

Model YSI 35 Conductivity Meter Operator's Manual 

4.0 ASSOCIATED SOPs 

None 

5.0 EQUIPMENT AND REAGENTS 

5.1 Equipment 

5.1.1 YSI 35 Conductivity Meter 

5.1.2 Dipping type conductivity cell, cell constant 10.0 cm· l (YSI #3403 or equivalent) 

5 .1.3 Thermometer which can be read to 0.1 °C in the range of 23 - 27 °C 

5.1.4 Nessler tubes, 50 mL 



5 .2 Reagents 
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5.2. I Standard potassium chloride solution ( 1000 µmhos/cm) - commercially purchased 

5 .2.2 Laboratory Control Sample (LCS) - the same solution as in Section 5.2. I; however, purchased as a 
separate lot or from a different vendor 

6.0 PROCEDl.JRE 

6.1 Cell Constant Detennination 

6.1.1 Rinse the conductivity cell with at least three portions of standard KCl solution. 

6.1.2 Measure the temperature of the standard to the nearest 0.1 °C. 

6.1.3 Measure the conductance (conductance, the inverse of resistance, is the measurement perfonned by 
the YSI 35 Conductivity Meter) of the standard, using the procedure in §6.2 below. 

6.1.4 Compute the cell constant, C: 

C = (true conductivitv of the std) x [1 + 0.0191 (t - 25)] 
measured conductance of the std, µmhos/cm 

where: 

temperature in °C 

6.2 Sample Analysis 

6.2.1 Allow samples to come to room temperature (23 - 27 °C) before analyzing. Pour 50 mL of sample 
into a Nessler tube. Measure the temperature of the sample to the nearest 0.1 °C. 

6.2.2 Rinse the cell with the sample, then insert the cell into the Nessler tube. Make sure that no bubbles 
are trapped inside the cell. Change the range, if necessary, to get a valid reading on the meter, then 
record the meter range and displayed reading. If necessary, convert results to micromhos (µmhos). 

7.0 CALCULATIONS 

Specific Conductance (conductivity), µmhos/cm at 25° C 

where: 

K Measured conductance of sample in µmhoslcm 
C Cell constant detennined in §6. I 

temperature in °C 

KxC 
I+ 0.0191 (t - 25) 



8.0 QUALITY CONTROL 
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8.1 The holding time for conductivity measurement is 28 days from sample collection. however analysis as soon 
as possible is recommended. to avoid changes in dissolved constituents. 

8.2 Analyze an LCS with every batch of 20 or fewer samples. The acceptable range is 90 - 110%. 

8.3 Perform duplicate analyses at a frequency of 10%. The paired results should have 90% RPO. 

8.4 Conductivity measurement should be performed as close to 25 °C as possible. Although the sample results 
are corrected for temperature deviations in the calculation, the correction factor is that of standard KC! 
solution. The actual correction factor for a given water sample is approximately the same as the KC! 
solution. So, the greater the temperature deviates from 25 "C, the greater the uncertainty in the corrected 
result. 

9.0 INTERFERENCES 

9.1 Platinum electrodes can degrade and cause erratic results. "When this happens, as evidenced by erratic results 
or flaking off of the platinum black, the electrode should be replatinized. 

9.2 The specific conductance cell may become coated with oil and other materials. It is essential that the cell be 
thoroughly rinsed and, ifnecessary, cleaned between samples. 
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Ross Analvtical Services. Inc. 
STANDARD OPERATING PROCEDURE 

Title: Sulfate bv Turbidimet 

Date: /~ 'f/'7 S--

1.0 PURPOSE 

The purpose of this procedure is to describe the turbidimetric detennination of sulfate. 

2.0 APPLICATION 

SOP No.: CW-059-00 
Initial Date: 10/4/95 

Pagel of 3 
Date Revised: 

This procedure is applicable to the determination of sulfate in aqueous samples or aqueous extracts of non-aqueous 
samples. Note: This SOP describes the Hach Chemical Co. modification to EPA Method 375.4, which is an EPA
approved alternate method. 

3.0 REFERENCES 

3.1 U.S. EPA, Methods for the Chemical Analysis of Water and Wastes, Method 375.4 

3.2 U.S. EPA, Test Methods for Evaluating Solid Waste, Method 9038 

3.3 HACH Water Analysis Handbook, 1989. 

4.0 ASSOCIATED SOPs 

4.1 CW-006, Use of the UVNIS Spectrophotometer 

5.0 EQUIPMENT AND REAGENTS 

5.1 Equipment 

5.1.l Spectrophotometer for use at 420 nm. 

5.1.2 50 mL centrifuge tubes 

5.1.3 Vacuum filtration apparatus 

5.1.4 0.45 µm cellulose ester membrane filters 



5.2 Reagents 

5.2. l Sulfate standard, 2500 mg/L. Commercially purchased. 

5.2.2 Secondary sulfate standard, 1000 mg/L. Commercially purchased. 

5.2.3 Hach Sulfate Reagent Powder Pillows 

6.0 ANALYSIS 
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6.1 Prepare a calibration curve by using an Eppendorf pipettor to deliver the volumes of the 1000 mg/L 
standard listed below into 50 mL centrifuge tubes. Add deionized water to a final volume of 25 mL. 

µL working std 
0 
250 
500 
750 
1000 
1500 
2000 

Standards 
mg/L Sulfate 

0 
10 
20 
30 
40 
60 
80 

6.2 Add the contents of one Sulfate Reagent Powder Pillow to each centrifuge tube, cap and shake to dissolve. 

6.3 Allow 5 minutes for turbidity development and then calibrate the spectrophotometer at 420 run within the 
next 10 minutes. 

6.4 For sample analysis, add the contents of one Sulfate Reagent Powder Pillow to 25 mL of sample or an 
aliquot diluted to 25 mL. Allow 5 minutes for turbidity development and read on the spectrophotometer. 

6.5 If sample does not fall within the above range, repeat the analysis using a smaller aliquot diluted to 25 mL. 
Do not dilute the sample after adding the powder pillow .. 

6.6 For colored or turbid samples, filter through a OAS µm filter before adding the Powder Pillow reagent 
Record that this was done. lf the sample is still colored or turbid after filtration, analyze a sample blank 
using the above procedure without the addition of the Powder Pillow reagent. 

7.0 CALCULATIONS 

7.1 For waters: 

mg/L Sulfate= (Cs· Csb) x dilution factor 

Where 

Cs is the measured sample concentration in mg/L. and 

Csb is the measured sample blank concentration in mg/L, if used 



7.2 For solids: 

(Cs - Csb) x dilution factor x Final Volume 
mg/Kg Sulfate = ----

Sample Weight 

Where 

Final Volume= volume of water used to ex1ract the sample in mL, and 

Sample Weight = weight of sample C.'\1racted, in g 

8.0 QUALITY CONTROL 

8.1 Analyses must be perfonned within 28 days of sample collection. 
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8.2 Analyze one Laboratory Control Sample (LCS) with every 20 samples in each batch. Dilute 250 µL of the 
2500 mg/L stock to 25 mL. Acceptable recoveries are between 90%- 110%. If the LCS fails, recalibrate 
and reanalyze the associated samples. 

8.3 Analyze a matrix spike/matrix duplicate pair for every 20 samples of each matrix. Add 500 µL of the 1000 
mg/L stock to 25 mL of sample. This yields a true value of 19.6 mg/L. Acceptable matrix spike/matrix 
duplicate recoveries fall between 80% • 120% with an RPO less than 20%. If results exceed either of these 
criteria, qualify the data in the report. 

8.5 Reread the calibration blank and the 30 mg/L standard after every tenth sample and at the end of the run. 
the blank is >EQL or if the standard result is not within 10% of the expected value (27-33 mg/L), reanalyze 
all samples run since the last compliant continuing calibration. 

9.0 INTERFERENCES 

9.1 Silica and calcium may interfere at levels above 500 mg/Land 20,000 rng/L, respectively. 

9.2 Chloride and magnesium do not interfere at levels up to at least 40,000 and 10,000 mg/L, respectively. 
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1.0 PURPOSE 

This procedure describes the determination of total organic 
halides (TOX} in drinking water, ground water, and other 
aqueous sample. 

2.0 APPLICATION 

This procedure applies to the analysis of aqueous samples 
for all organic halides containing chlorine, bromine, and 
iodine using a Dohrmann DX-20 Total Organic Halide Analyzer 
and AD-3 Adsorption Module System. 

Fluorine-containing species are not determined by this 
procedure. This procedure also does not measure TOX of 
compounds adsorbed to undissolved solids. 

3.0 REFERENCES 

EPA SW-846, 3rd edition, Method 9020. 
Rosemount/Dohrmann Instruction Manuals for the AD-3 
Adsorption Module system and the DX-20 Total Organic Halide 
Analyzer System. 

4.0 ASSOCIATED SOP's 

None 

5.0 PROCEDURE 

5.1 Apparatus and Materials: 

5.1.1 Adsorption Columns: Pyrex, 5 cm long x 6 mm x 
2mm-I.D. 

5.1.2 Granular Activated Carbon (GAC). 
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5.1.3 Cerefelt and Cerefelt plug cutter. 

5.1.4 Column Holders. 

** OR CPI Pre-packed Columns instead of 5.1.1 thru 
5.1.4. 

5.1.5 Volumetric flasks, 100 mL and 50 mL. 

5.1.6 Microcoulometric-titration system. 

Quartz boats for solids and liquids. 
Pyrolysis furnace and tubes. 
Titration cell 
Set of four assorted electrodes (color-coded). 
Assorted septums and o-rings. 

5.2 Gases: 

5.2.1 Carbon Dioxide (C02): 99.9% purity. 

5.2.2 Oxygen (02): 99.9% purity. 

5.2.3 Nitrogen (N2): prepurified. 

5.3 Reagents: 

5.3.1 Reagent Water (Type I H20) - to decrease 
contamination and improve baseline, use the water 
from WaterPro PS. 

5.3.2 Sodium Sulfite Or Thiosulfate 0.1 M (Na2S03/Na2S203) 
- required for water sample pretreatment to reduce 
free chlorine to chloride; 12.6 gm Na2S03/L of o2 
free reagent water (bubble with Helium). 

5.3.3 Concentrated Nitric Acid (HN03) - acidification of 
samples to pH 2; 1 ml of HN03/500 ml of sample. 

5.3.4 Potassium Nitrate Solution 5000 ppm (KN03) - desorbs 
inorganic halides from GAC in nitrate wash channel; 
8.2 gm of KN03/L of reagent water. 

5.3.5 Trichlorophenol Stock Solution (1 UL = 10.0 ug Cl-) -
1.86 gm of 2,4, 6-Trichlorophenol/100 ml methanol. 

5.3.6 Trichlorophenol Adsorption Efficiency Standard 
(100 ug Cl-/L) - to check efficiency of DX-20A 
instrument; inject 10.0 ul of TOX stock solution/L of 
reagent water. 
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5.3.7 Acetic Acid In Water (70%) - Dilute 7 volumes of 
glacial acetic acid with 3 volumes of Type I water to 
use as electrolyte in titration cell. 

5.3.8 Sodium chloride, 1000 mg/L Cl - Dissolve 1.648 g 
oven-dried NaCl reagent water and dilute to 1 L. 

5.4 Sample Preparation: 

5.4.1 Samples should arrive in glass bottles with little or 
no head space, preserved to pH ~2 with HN0 3 and with 
sodium sulfite added to reduce residual chlorine. If 
samples arrive at pH ~2, assume acid and sodium 
sulfite have already been added. If samples are not 
already preserved, add HN03 to pH ~2 and sodium 
sulfite (1 mL per L). 

5.4.2 Samples containing undissolved solids must be 
filtered through a water leached glass fiber filter 
before analysis to remove solids. 

5.5 Column Preparation: 

5.5.1 If using CPI products, skip this step. If using 
Dohrmann products, use the Cerefelt plug cutter to 
cut plugs and insert GAC into one end of the Pyrex 
column. Fill Pyrex column with approximately 40 mg 
GAC. 

Be sure to keep the GAC free from atmospheric and 
other contamination; this will greatly affect your 
results. 

Then, plug the open end of column with another 
Cerefelt plug. 

5.6 Instrument Set-Up: 

5.6.1 The power should be on. The instrument should be 
left on to cut down on furnace wear and long warm-up 
times. The "Function Selector Dial" should be set to 
DET. 

5.6.2 Turn on the 02 and C02 gases, and adjust both to 25 
psi. Set the N2 tank at 30 psi. 

5.6.3 Attach titration cell to pyrolysis furnace tube with 
clamp. Do Not Overtighten. 
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5.6.4 Put quartz sample boat in place in pyrolysis tube and 
close. 

5.6.5 Set "BIAS Selector Dial" to 250 and set "MINUTES 
Selector Dial" to 10 (should already be set). 

5.6.6 Perform a 'cell flush' by draining the 
microcoulometric titration cell. Rinse the walls and 
the upper side arm with new electrolyte, make sure 
the electrodes are clean and in proper position (see 
Figure 1), then fill the titration cell with 70% 
acetic acid up to fill line (halfway between the bulb 
and reference electrode). 

5.6.7 Look at the panel reading; if it is negative, flush 
the cell again and check for bubbles in the sidearms. 
If it is reading positive, the baseline should jump 
up and then stabilize to a value less than 1.0 mV 
after several minutes. 

5.6.8 Turn the "MODE Selector Dial" to TOX and wait for a 
steady base line reading (must be <1.0 mV). Once a 
steady baseline is achieved, turn the "FUNCTION 
Selector Dial" to INT and push the START toggle. 
This will start a 'boat burn' or dry run pyrolysis 
sequence to clean the quartz boat. At the end of the 
pyrolysis sequence there will be a microgram reading 
on the digital panel meter and the ready light will 
illuminate. The digital panel meters should read 
less than 0.10 at end of dry run. Two to four dry 
runs may be necessary to achieve a reading of less 
than 0.10 ug. 

5.7 Daily Start-Up Procedure: 

5.7.1 Check the recovery of the MC-3 by putting dry GAC 
into the boat through the hatchport and press START. 
Disregard the end result. Turn the "MODE Selector 
Dial" to INT and inject 2 ul of the 500 ng cl-/ul TCP 
in MeOH check standard onto the GAC ash. The result 
should be 0.90 ug (90% recovery) or greater. Repeat 
this analysis at least twice and look for ±2% RSD. 

5.7.2 Determine the GAC value for each new batch of carbon 
columns by pyrolizing approximately 40 mg (1 scoop or 
1 column) of carbon. Make at least two 
determinations, and do not use the GAC if the read
out is> 1.0 ug Cl-. 
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5.7.3 Determine the 'method blankr by preparing four blanks 
by adsorbing 100 mls of Type I H20 and nitrate 
washing. Each separate nitrate-washed column 
represents a blank. The values for this method blank 
should be ~ the GAC value plus 0.2 ug. Repeat until 
consistent results are achieved. Use the average 
value for calculations. If you have any blanks left 
over, use them for future analysis after flushing the 
titration cell. 

5.7.4 Check 'absorption efficiency' by preparing 1 L of 
the 100 ng Cl-/mL TCP in MeOH standard and follow all 
adsorption steps to be used for your unknowns as 
described in Section 5·.8. Use the same volume for 
standards and unknowns, typically 100 mL. Analyze 
each column separately. Using the ejector tool, 
expel the GAC from the column directly onto the 
sample boat. Close the hatch. The baseline will 
drop in response to opening the hatch. When it 
returns to the original value, press START. Recovery 
should be greater than 90% ± 2 for two separate 
adsorption runs. For EPA Method 9020/450.1 
compliance, no more than 10% of the total sample TOX 
should be measured from the bottom column. 

5.8 Adsorption Procedure: 

5.8.1 Rinse sample reservoirs and column holders with Type 
I water. 

5.8.2 Set the sample channel at 20 psi or 30 psi if using 
all four. Next set the nitrate channel at 13-14 psi. 

5.8.3 Connect two columns in series, each containing 40 mg 
of 100/200-mesh activated carbon, in their holders to 
the bottom of the sample reservoir. If using 
Dohrmann products see Figure 2 (an o-ring must touch 
each end of the GAC column) and if using CPI products 
see Figures 3 and 4. 

5.8.4 Fill the sample reservoir with sample (5-10% more 
than you want to collect). 

5.8.5 Put 100 mL volumetric flasks in the automatic shutoff 
holders, adjust the height of the flask to align 
level sensor with the flask volume line, and force 
sample through columns with nitrogen. 
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Use of CPI-packed™ TOX Columns 

I. Installing adsorption module adapter fittings 

Adaprer fittings musr be insralled ro use CPI-packed™ TOX columns. The procedure is very simple. 
rakes only minutes and does not alter the equipm~nr factory warranty. 

Important: To ensure contamination free analysis, the adsorption module 
adapters and ejection tool must be thorouehly cleaned before use. 

A. CPI adapter for DOHRMANN® adsorption module 

(1) Insen Teflon® washers (PIN 4010-772) into the inner base of the adapters (P/N 4010-770). 
(2) Screw cleaned column adapters (P/N 4010-770) directly onto adsorption module threaded 

ends. 
(3) Tighten adapters to prevent leakage. Once installed, there is no need to remove the 

adapter. 

--
~ 
LJ 
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II. P?"eparing CPI-packedT:\1 Columns 
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5.8.6 When 100 mls of sample has been put through columns, 
take columns off of the sample reservoir and put them 
on the nitrate rinse reservoir. Turn on nitrogen 
pressure and force 2 mls of nitrate rinse solution 
through columns. For samples with high inorganic 
chloride use 10 mls of nitrate solution. 

Detach columns and put each column into a clean 
sealable vial. Label each vial with sample number 
and whether column was the top or bottom column in 
the 2 column sequence. Rinse column holders and 
sample reservoirs well with type I water. 

5.9 Pyrolysis Procedure: 

5.9.1 Using the ejector tool, push the carbon out of the 
column (one column at a time) into the quartz boat. 

5.9.2 Wait for a steady baseline on red electronic ug 
reading. 

5.9.3 After baseline reading is steady, turn "MODE Selector 
Dial" from DET to INT and push START. The ready 
light will come on when analysis is complete and 
record ug reading on printer. 

5.9.4 Vacuum out ash with Dustbuster. 

5.9.5 Repeat for bottom column. 

5.9.6 All samples must be done in at least duplicate 
(two columns of top and bottom each) . 

6.0 Daily Shutdown Procedure: 

6.0.1 Disconnect the titration cell from the pyrolysis tube 
mount it on its rack in the cell housing. 

6.0.2 Set the "FUNCTION Selection Dial" to STANDBY. DO NOT 
turn off the gas flows while the titration cell is 
connected to the pyrolysis tube, electrolyte may be 
sucked back into the pyrolysis tube unless positive 
gas flow is present. 

6.0.3 Stop operating gas flows using the toggle valves. Do 
not disturb regulator settings. 



6.1 Calculations: 

(C1 - C3) + (C2 - C3) 

v 

where: 
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= ug/L Total Organic Halide 

c1 = ug Cl- on the top column in series. 
C2 = ug Cl- on the bottom column in series. 
c3 = average ug for method blanks. 
V = the sample volume in liters. 

6.2 QUALITY CONTROL 

6.2.1 Each day after the blank average is determined, run a 
standard consisting of 100 mL of the 100 ug/L Cl
trichlorophenol standard. Theoretical value = 100.0 
ug/L. Rerun this standard if it is not within 5% of 
the theoretical value. 

6.2.2 Do a 'cell flush', a 'blank', and a 'calibration 
standard' after every eight pyrolysis burns (4 top 
and bottom samples). 

6.2.3 Run a matrix spike and a matrix spike duplicate for 
every 20 samples of the same matrix. 

6.2.4 Run one titration cell standardization each day 
before any sample analysis. Once baseline is steady, 
switch "MODE Selection Dial" to POX and "FUNCTION 
Selection Dial" to DET and make sure baseline is 
steady. Switch "Function Selection Dial" to INT, 
push start, wait 4 seconds and then inject 5 ul of 
1000 ppm Cl- solution into titration cell below level 
of electrolyte. This procedure should give a 5 ug 
reading. If the value obtained is not within ± 5% of 
the theoretical value, correct the problem and 
reanalyze. 



SOP No.: II-004-00 
Initial Date: 2/1/91 
Page 12 of 12 
Date Revised: 

DOHRMANN DX-20A 
MISCELLANEOUS EXPLANATIONS/DEFINITIONS 

1. TOX = TOTAL ORGANIC HALIDES 

Boat moves in and out. 
Vaporization/cool downJ. 02 +-C02; oxidationJ. 02~02 
Use adsorption module. 

2 TX = TOTAL HALIDES (Extractables) 

Boat moves in and out. J. 
Vaporization/ cool down J. 02 J C02; oxidation C02 +- o2 
Syringe injection into little boat in ball cell 

** Pref erred method if there are no extractions or dilutions on 
original liquid sample; it will be the same as TOX. 

3. EOX = EXTRACTABLE ORGANIC HALIDES 

No boat, straight injection. 
Vaporization/cool down J, 02 .1. C02 
Press start first. 
Put needle in for 1 minute first to burn excess; push 
over period of time 40 ul after pulling back to 
approximately 45 ul until air bubble; then when done 
subtract to find actual injection amount. 

4. POX = PURGIBLE ORGANIC HALIDES 

No boat; injection into sparger. 
Vaporization/cool down J. C02'4:-C02 
Have closed valve before running. 
Press start first, then inject. 
Aspirate sample back out with syringe to dispose. 
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St~ndard Oper<lting Procedure 
1
D?Jte Re•.ns21J: __ _ 

Tit 1 e: 

Non-Purgable Organic Carbon (NPOC) in Waters 

D~te: GC Approv~ l: 

.5/i1/'li 

1.0 PURPOSE 

To define the analytical procedures for the determination 
of NPOC in water samples. 

2.0 SCOPE 

Waters are analyzed for NPOC by UV-promoted wet chemical 
oxidation. Nonpurgeable organic carbon is converted to co

2 which is then measured directly by an infra-red detector. 

3.0 REFERENCES 

3.1 EPA SW-846, 3rd Edition, Method 9060. 

3.2 EPA Methods for Chemical Analysis of Water and Wastes, 
1983 Method 415.1 

3.3 Rosemount/Dohrman DC-80 Total Organic Carbon Systems 
Manual. 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Apparatus 

5.1.1 Dohrmann Model DC-80 Total Organic Carbon Analyzer 
with Autosampler. 

5. L 2 Syringe, 1 mL. 



5.2 Reagents 

5.2.1 oxygen, 99.9% pure. 
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5.2.2 Reagent Water - Type I water from the Labconco 
system. 

5.2.3 Potassium Persulfate Solution, 2% - dissolve 20 g of 
reagent grade K2S20s in one liter of Type I water. 
Add 1 ml concentrated phosphoric acid and mix well. 
Store in a cool dark location. Shelf life is 
approximately one month. 

5.2.4 Organic Carbon Standard, 2000 ppm - add 425 mg dried 
potassium hydrogen phthalate (KHP) to type I water in 
a 100 mL volumetric flask. Add 0.1 mL concentrated 
phosphoric acid and bring to volume. Store in dark 
glass under refrigeration and replace monthly. 

5.2.5 Organic Carbon Standard, 400 ppm - dilute 20.0 mL of 
the 2000 ppm standard to 100 mL with type I water. 
store in dark glass under ref erigeration and prepare 
fresh weekly. 

5.2.6 Organic Carbon Standard, 10.0 ppm - dilute 1.0 mL of 
the 2000 ppm standard to 200 mL with type I water. 
Prepare fresh daily. 

5.3 Instrument Set-Up 

5.3.l Fill reactor with potassium persulfate solution. 

5.3.2 Connect all tubing as in Figure 1. 

5.3.3 Put reagent line in reagent bottle. 

5.3.4 Set pump tubing and put pressure fingers on. 

5.3.5 Turn on in order: autosampler POWER, detector POWER 
(the detector should be already on, so hit the POWER 
button twice), and reactor (POWER, PUMP, LAMP). The 
printer should print 'SELFTEST, NO ERRORS'. 

5.3.6 The gas should be on at 30 psi; if so, turn the gas 
toggle switch on. View the reactor through the 
viewing port in the door to insure the lamp is lit 
and carrier gas is flowing. 

5.3.7 With DETECTOR/PPM switch in DETECTOR position, allow 
baseline to stablilize and adjust to 0.0100. 
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5.3.8 Let the lamp warm up for at least 10 minutes. 

5.3.9 Set DETECTOR/PPM switch to PPM. Set TOC/POC switch 
to TOC. 

5.3.10 Remove any previous calibrations by depressing the 
yellow CALIBRATE button for several seconds. The 
printer will print 'NO CAL' and the range and the 
yellow CALIBRATE light should go out. 

5.4 Calibration 

5.4.1 Low-Level TOC - For samples with an expected TOC 
level between 0.1 - 20 mg/L, use the 1000 uL sample 
range. Calibration is performed using the 10.0 ppm 
organic carbon standard. Begin instrument 
calibration by injecting 1000 uL of 10 ppm standard. 
Repeat until you get a consistent reading and press 
CALIBRATE button. The yellow CALIBRATE button should 
illuminate. 

5.4.2 Mid-Level TOC - For samples with an expected TOC 
level between 10-800 mg/L, use the 200 uL sample loop 
and range. Calibration is performed as described for 
the Low-Level Method, but using the 400 ppm TOC 
standard. 

5.4.3 High-Level TOC - For water samples with an expected 
TOC level between 100-4000 mg/L, use the 40 uL loop 
and range. Calibration is performed as described for 
the Low-Level Method, but using the 2000 ppm TOC 
standard. 

5.5 Analysis 

5.5.1 A system blank (used only in Low-Level TOC analysis) 
is obtained by withdrawing 1.0 mL of reactor fluid 
with a syringe through the septum located at the 
front of the reactor. This is manually injected into 
the sample port immediately after the green START 
button has been depressed. Repeat until a consistent 
blank is obtained. 

5.5.2 The sample must be preserved to a pH ~2 with H2so4 
and purged to remove inorganic carbon due to 
carbonates and bicarbonates. During the removal of 
inorganic carbon, purgeable organic carbon is also 
removed. The autosampler is designed to purge the 
samples before injection into the system (Note 1). 
Once tubes are filled and positioned in the tray, 
automatic operation is used (Note 2). 



Figure 1 
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5.6 Autosampler 
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5.6.1 Load the sample table in clockwise direction starting 
in the outside row to the right of gray plastic plug. 
The first tube in the inside row should be placed 
directly in line with the gray plastic plug if you 
have >60 samples. Position numbers 1 and 2 (60 and 
61 if inside row is needed) should have standards. 

5.6.2 Rotate the sample table manually COUNTERCLOCKWISE to 
position the sample dip tube over tube one. The 
sample table must not be rotated clockwise as this 
will damage the drive motor clutch. If the dip tubes 
are not positioned for the outside row, they can be 
moved by pulling out on the base of the pneumatic 
operator mechanism at the rear of the sampler with 
the autosampler power OFF. 

5.6.3 Place the magnet two spaces over from the last test 
tube (a deionized rinse) to automatically stop the 
autosampler after the last sample. 

5.6.4 Each time you run the autosampler make sure you have 
the correct sample loop and syringe. (i.e. 40 uL = 
black/yellow together, no loop; 200 uL = 200 uL loop; 
and 1000 uL = 1000 uL loop). 

5.6.5 Using the manual mode of the autosampler two tubes of 
of the standard are analyzed. With the first tube 
located under the dip tube, turn on autosampler 
power. Press yellow MANUAL button, then press green 
GO bu~ton. After the reading is displayed and the 
READY button is illuminated, press the CALIBRATE 
button. Do not hold the button longer than one 
second so as not to disengage the previous 
calibration. Verify the correct calibration by 
pressing the green GO button for another MANUAL run. 
If calibration is satisfactory, press the red AUTO 
button and the system will run out the group of 
samples and record the data on the printer. 

5.7 Calibration 

mg/L NPOC = (mg/L of sample - mg/L of system blank) 

5.8 Instrument Shutdown: 

5.8.1 Turn off autosampler POWER and lamp POWER, leave 
detector POWER on. The red ERROR button should 
illuminate. 



5.8.2 Remove pressure fingers. 

SOP NO.: II-006-00 
Initial Date: 2/1/91 
Page 6 of 7 
Date Revised: 

5.8.3 Remove reagent line from reagent bottle. 

5.8.4 Turn off gas toggle switch. 

6.0 QUALITY CONTROL 

6.1 Analyze an SRS as an initial calibration verification 
standard (4th tube), after every 10 samples, and just 
before the deionized rinse at the end of a run. 

6.2 Analyze a matrix spike/matrix spike duplicate pair every 
twenty samples. 

6.3 All samples should be run in duplicate. 

NOTES 

1. Remember that this analysis actually gives a value for 
Non-Purgeable Organic Carbon (NPOC) though this is the 
test which is expected by most clients when they request 
TOC. Any volatile organic carbon is removed with the 
inorganic carbon during purging. To get true Total 
Organic Carbon (TOC), Purgeable Organic Carbon (POC) 
must also be determined and added to the NPOC value. 

2. Sometimes interferences (such as solid material or high 
chloride) are present which do not allow the sample to 
be completely chemically oxidized in the time of the run 
(See Manual). 



1. TOC = 

2. NPOC = 

3. POC = 

4. oc = 

5. IC = 

6. TC = 

TC = 
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MISCELLANEOUS EXPLANATIONS/DEFINITIONS 

Total Organic Carbon = (POC + NPOC) or (TC - IC) 
(reported as NPOC or as TOC by sparging) 

Non-Purgeable Organic Carbon = (OC - POC) (remaining 
carbon matter after sample is pretreated with acid 
and sparged) 

Purgeable Organic Carbon (organic carbon matter that 
is transferred to the gas phase when the sample is 
sparged and passes through the co2 scrubber) 

organic carbon = POC + NPOC 

Inorganic Carbon (converted to C02 when acid is added 
and released during sparging) 

Total Carbon = (IC + OC) or (IC + POC + NPOC) 
(straight sample; no pretreatment, no sparging) 

Total Carbon = IC (This can be done by running the 
sample with sparging, no pretreatment, and the UV 
lamp off.) 
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Title: Determination of Metals Usino the Thermo Jarrell Ash Enviro 36 ICP bv EPA SW-846 Method 6010A 

Date: QAA 

1.0 PURPOSE 

The purpose of this SOP is to describe the determination of metals that have been appropriately prepared, using the 
Thermo Jarrell Ash Enviro 36 ICP. 

2.0 SCOPE AND APPLICATION 

This SOP applies to ICP emission analyses performed using the Thermo Jarrell Ash Enviro 36. The method described 
includes calibration and quality control criteria defined by EPA SW-846 Method 6010A. 

The method may be used for all matrices, including ground water, aqueous samples, mobility extracts, industrial and 
organic wastes, soils, sludges, sediments, biologic substances and other solid or semisolid wastes. 

These matrices require digestion prior to analysis. The digestion procedures (e.g., SW-846, Methods 3005 - 3050) are 
not provided by this document but may be found in other SOPs. When analyzing for dissolved constituents, acid 
digestion is not necessary ifthe samples are filtered and acid preserved prior to analysis. 

The elements for which this method may be employed and their respective reporting limits for clean aqueous samples 
using pneumatic nebulization are provided in Section 12.0, Table 1. The reporting limits, called Estimated 
Quantitation Limits (EQLs), are established by RASI. These have been experimentally verified with the system in 
use. 

The TJA Enviro 36 performs simultaneous detection of elements. The method measures element-emitted light by 
optical spectrometry. Samples and standards are nebulized and the aerosol transported to the plasma torch. Element
specific atomic-line emission spectra are produced by a radio frequency (RF) generated, inductively coupled plasma. 
The torch is radially mounted (in a vertical position). The spectra are dispersed by a grating spectrometer, and 
intensities of the lines are monitored by photomultiplier tubes. Intensities are calibrated using known concentrations 
and used to quantify sample results. 

Note: This SOP combines the former SOPs MT-001-01 (Calibration and Operation of the Thermo Jarrell Ash Enviro 
36) and MT-002-00 (Quality Control Procedures for the Thermo Jarrell Ash Enviro 36 Using Method 6010A). 

3.0 REFERENCES 

ICAP 61 E Spectrometer Operators Manual. Thermo Jarrell Ash Corporation, Franklin, MA, Feb. 1991 

EPA Test Methods for Evaluating Solid Waste, SW-846 Method 6010A, Rev. I, July, 1992 



4.0 ASSOCIATED SOPs 
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MT-002, Analysis of Metals Using the Thermo Jarrell Ash Enviro 36 ICP by EPA Method 200.7 

IP-003, Digestion Procedure for Metals in Aqueous Samples Using SW-846, Methods 3010A, 3020A 

IP-004, Digestion Procedure for Metals in Solids and Non-Aqueous Wastes Using SW-846, Method 3050A 

5.0 EQUIPMENT 

5.1 Apparatus 

5.1. l Thermo Jarrell Ash Enviro 36 ICAP, with host computer (minimum 386), printer, coolant 
recirculating pump, autosampler, peristaltic pump and ancillary gas connections 

5.1.2 Class A volumetric flasks - 100, 200, 500, 1000 and 2000 mL 

5.1.3 Class A volumetric pipettes - 1, 2, 5, 10 and 20 mL 

5. l.3 Auto pipettors and pipet tips, I - 10 mL and I - 1000 uL 

5.1.4 Ventilation hood with minimum flow of 100 cfrn 

5.1.5 Peristaltic pump tubing (0.045 mm diameter - red/red ) 

5.1.6 Autosampler standard cups and sample test rubes 

5.1. 7 Polyethylene storage bottles 

5.2 Reagents 

5.2. l ASTM Type 1 water otherwise known as high purity reagent water 

5.2.2 Argon, gaseous bleed from liquid source (minimum 70 psi) 

5.2.3 Nitric acid. concentrated 

5.2.4 Hydrochloric acid, concentrated 

5.2.5 Nitric acid, ( 1: 1) - Add 500 mL concentrated acid to 400 mL water and dilute to 1 liter 

5.2.6 Hydrochloric acid. (1:1)- Add 500 mL concentrated acid to 400 mL water and dilute to 1 liter 

5.3 Standards 

5.3. l Calibration Blank Standard - 2% HN03 I 5% HCl 

To a 2 liter flask add approximately I liter of reagent water. Then. add 40 mL concentrated HN0
3 

and 100 mL concentrated HCl . Bring to volume with reagent water and mix well. Store in a 
polyethylene bottle. 
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5.3.2 Calibration Standard (STD95) - mixed element standard in 2% HN03 / 5% HCI 

To a 500 mL flask add approximately 300 mL reagent water. Then, add 10 mL concentrated HNO, 
and 25 mL concentrated HCI. Then add 5 mL each of Plasmachem XRASJ, XRAS2 and XRAS3. 
Bring to volume with reagent water and mix well. Store in a polyethylene bottle. Light reduces the 
stability of several elements in solution. It is preferable to store the solution in the dark when not in 
use. 

The Plasmachem XRAS standards are custom mixes. When prepared as described. the standard will 
contain the following elements and respective concentrations: 

CALIBRATION STD9S 

ELEMENT CONCENTRATION {ml?/L} _ 
Aluminum 50 
Antimony 5.0 
Arsenic JO 
Barium 1.0 
Beryllium 0.5 
Boron 2.5 
Cadmium 1.0 
Calcium 50 
Chromium 2.5 
Cobalt 2.5 
Copper 2.5 
Iron 50 
Lead 5.0 
Lithium 2.5 
Magnesium 50 
Manganese 1.0 
Molybdenum 2.5 
Nickel 2.5 
Potassium 50 
Selenium 10 
Silicon 10 
Strontium 1.0 
Silver 0.5 
Sodium 50 
Thallium 5.0 
Tin 10 
Titanium 2.5 
Vanadium 1.0 
Zinc 1.0 
Zirconium 10 
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5.3.3 Initial Calibration Verification Standard (ICV95) - mixed element standard in 2% HNO; / 5% HCI 

To a 500 mL flask add approximately 300 ml reagent water. Then. add 10 ml concentrated HN03 

and 25 ml concentrated HCI . Then add 5 mL each of Exaxol, PE Pure, Plasmachem, Solutions 
Plus or equivalent QC- l 9A, QC-198 and QC- l 9C. Bring to volume with reagent water and mix 
well. Store in a polyethylene bottle. Light reduces the stability of several elements in solution. It is 
preferable to store the solution in the dark when not in use. 

The Exaxol, PE Pure, Plasmachem, Solutions Plus or equivalent standards are custom mix.es. The 
source for the ICY must be different than that used for the calibration. The same vendor may be 
used as long as the source is different. Note that different lot numbers for solutions may still be 
from the same source. When prepared as described, the standard will contain the following 
elements and respective concentrations: 

INITIAL CALIBRATION VERIFICATION ST AND ARD - ICV95 

ELEMENT 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Strontium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Zirconium 

CONCENTRATION (mg/L) _ 

10 
5.0 
5.0 
0.5 
0.5 
1.0 
0.5 
10 
1.0 
1.0 
1.0 
10 
5.0 
1.0 
10 
0.5 
1.0 
1.0 
10 
5.0 
5.0 
0.5 
0.5 
10 
5.0 
5.0 
1.0 
1.0 
1.0 
5.0 
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5.3.4 Low-Level Check Standard Stock Solution (CRDL-2) - mixed element standard in 2% HN03 I 5% 
HCI 

To a 100 mL flask add approximately 10 mL reagent water. Then, add 2 mL concentrated HN03 

and S mL concentrated HCI . Add the following amounts of single element standards and bring to 
volume. Store in a polyethylene bottle. Light reduces the stability of several elements in solution. 
It is preferable to store the solution in the dark when not in use. When made as described the 
following mixture of elements and respective concentrations are achieved: 

LOW-LEVEL CHECK STANDARD STOCK SOLUTION - CRDL-2 

ELEMENT STOCK CONC. (m~} VOLUME (uL} CONCENTRA TION(m21L} 
Aluminum 10,000 200 20 
Antimony 1000 2000 20 
Barium 1000 80 0.8 
Arsenic 1000 4000 40 
Beryllium 1000 40 0.4 
Boron 1000 1000 10 
Cadmium 1000 JOO 1.0 
Calcium 10.000 400 40 
Chromium 1000 200 2.0 
Cobalt 1000 200 2.0 
Copper 1000 400 4.0 
Iron 10,000 200 20 
Lead 1000 1000 JO 
Lithium 1000 400 4.0 
Magnesium 10,000 200 20 
Manganese 1000 100 1.0 
Molybdenum 1000 200 2.0 
Nickel 1000 400 4.0 
Potassium 10,000 400 40 
Selenium 1000 2000 20 
Silicon 1000 10000 JOO 
Strontium 1000 400 4.0 
Silver 1000 200 2.0 
Sodium 10,000 1000 JOO 
Thallium 1000 4000 40 
Tin 1000 2000 20 
Titanium 1000 1000 IO 
Vanadium 1000 200 2.0 
Zinc 1000 400 4.0 
Zirconium 1000 600 6.0 

S.3.S Low-Level Check Standard (CRI6010A) - mixed element standard in 2% HN03 I 5% HCI 

To a 100 ml flask add approximately 50 mL reagent water. Add 2 mL concentrated HN03 and 5 
mL concentrated HCI . Then, add I mL of Low Level Check Standard Stock Solution (CRDL-2) 
and bring to volume. The resulting concentrations will be I 00 times lower than that for CRDL-2, 
provided above. The solution should be prepared more frequently than that for the calibration and 
ICY standards because the low levels are not as stable for long periods. Weekly preparation of this 
standard is recommended. 
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5.3.6 Interference Check Standard solution A. (!CSA) - mixed element standard in 2% HN03 I 5% HCl 

To a 500 ml flask add approximately 300 ml reagent water. Then, add JO ml concentrated HN03 

and 25 mL concentrated HCI . Add 50 ml of Exaxol, PE Pure, Plasmachem. Solutions Plus or 
equivalent ICSA solution. Listed below are the elements and concentrations for the stock solution 
of !CSA solution and the final concentration when diluted: 

INTERFERENCE CHECK STANDARD A - ICSA 

Elements 

Al, Ca, Mg 
Fe 

Stock Final 
Concentration (mg/L) Concentration (m2/L) 

5000 500 
2000 200 

5.3.7 Interference Check Standard solution AB (ICSAB95) - mixed element standard in 2% HN03 / 5% 
HCI 

This standard is prepared in two parts. The first part consists of preparing the Odd Analytes B 
Stock Standard. This standard is then added with others to form the final mixture. 

Odd Analytes B Solution - To a I 00 mL flask add 50 ml reagent water, 2 ml of concentrated 
HN03 and 5 mL concentrated HCl . Add the following amounts of I 000 ppm, single element 
standards and dilute to a final volume of I 00 ml to achieve the following element mix and 
respective concentrations: 

ODD ANAL YTES B SOLUTION 

ELEMENT VOLUME {uL} CONCENTRATION {mg/L} 
Lithium 1000 JO 
Potassium 1000 JO 
Silicon 5000 50 
Strontium 1000 JO 
Tin 1000 JO 
Titanium 1000 10 
Zirconium 1000 JO 

Alternatively add 100 uL of 10,000 ppm stock (500 uL for silicon); other analytes may also be 
added in this manner if needed. 
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Final ICSAB solution - To a 500 ml volumetric flask add about 250 ml reagent water, 5 mL 
concentrated HN03 and 10 ml concentrated HCl. Then, add 50 ml ICSA solution (see Section 
5.3.6), 5 ml ANALYTES B solution, 5 ml ALT ANALYTES B solution, and 50 ml of ODD 
ANAL YTES B solution. The ANAL YTES B and ALT ANAL YTES B solutions are mixed 
standards purchased directly from a standard distributor, (e.g. Plasmachem, Exaxol, Solutions Plus, 
etc.). Bring to a final volume of 500 mL to achieve the following element mix and respective 
concentrations: 

INTERFERENCE CHECK STANDARD WITH ANALYTES SOLUTION - ICSAB95 

ELEMENT 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silicon 
Strontium 
Silver 
Sodium 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 
Zirconium 

CONCENTRATION (mg/L) _ 

500 
1.0 
1.0 
0.5 
0.5 
1.0 
1.0 
500 
0.5 
0.5 
0.5 
200 
1.0 
1.0 
500 
0.5 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
1.0 
l.O 
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5.3.8 Continuing Calibration Verification Standard (CCV95) - mixed element standard in 2% HN03 / 5% 
HCI 

To a 500 mL flask add approximately 100 mL reagent water. Then, add 10 mL concentrated HN0
3 

and 25 mL concentrated HCI. Add IO ml each ofQC-I9A, QC-I98 and QC-I9C stock solutions. 
Bring to volume with reagent water and mix well. Light reduces the stability of several elements in 
solution. It is preferable to store the solution in the dark when not in use. 

The CCV source may be the same as that of the calibration standards. When prepared as described, 
the standard will contain the following elements and respective concentrations: 

CONTINUING CALIBRATION VERIFICATION ST AND ARD - CCV95 

ELEMENT CONCENTRATION {m2.&} -
Aluminum 20 
Antimony 10 
Arsenic IO 
Barium 1.0 
Beryllium 1.0 
Boron 2.0 
Cadmium 1.0 
Calcium 20 
Chromium 2.0 
Cobalt 2.0 
Copper 2.0 
Iron 20 
Lead IO 
Lithium 2.0 
Magnesium 20 
Manganese 1.0 
Molybdenum 2.0 
Nickel 2.0 
Potassium 20 
Selenium 10 
Silicon 10 
Strontium 1.0 
Silver 1.0 
Sodium 20 
Thallium IO 
Tin IO 
Titanium 2.0 
Vanadium 2.0 
Zinc 2.0 
Zirconium 10 

5.3.9 High Calibration Standard Check (HSTD95) - Mixed element check standard 

Prepare in the same manner as STD95 described in section 5.3.2, (an aliquot of STD 95 is used for 
HSTD95). 
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6.1. l The hardware should already be set up. The instrument requires electrical power. coolant water. 
argon gas and ventilation. It should be operated in a thermally stable environment at a temperature 
between 15 to 20°C. 

6.1.1 After turning on the computer. the ThermoSPEC software should be booted automatically. If it 
didn't, type in at the C:\> prompt STNRUN then press ENTER. 

6.2 Instrument Ignition. 

6.2. l Check the supply of argon weekly. The tank is located outside. It is filled with liquid argon which 
gasses to supply the ICP. A gauge displays the volume of argon remaining in the tank. When the 
gauge drops to 1/4 full level place an order for a refill. Under typical work load the tank will last 
several months between fillings. 

6.2.2 The argon gas is regulated using a single stage regulator prior to connection to the ICP. The 
regulator pressure should be set to 60 psi. A second regulator is located in the torch chamber of the 
ICP. The gauge for it can be viewed by looking up from underneath the unit. This regulator has an 
adjustment valve that is also accessed from under the torch chamber. It should be adjusted to 
supply a pressure of 50 psi to the unit when the torch is lit. 

6.2.3 Check the drain container to make sure that the black drain tube is looped and the end is immersed 
at least eight inches in the fluid. The container should be empty enough to allow for the drainage of 
the current run. 

6.2.4 The on/off switch for the recirculating pump is located on the power cord. Turn the power on. 

6.2.5 Wrap two peristaltic pump tubes (0.045 mm - red/red) around the pump wheel. Rotate the tension 
arm against the tubing, making sure that the tubing fits in the grove on the tension arm completely. 
Then rotate the tension arm holder until the holder locks into place. The upper tubing will have one 
end attached to the capillary tubing coming from the Autosampler and the other end attached to 
capillary tubing going to the torch nebulizer. The bottom tubing will have one end attached to the 
capillary tubing coming from the rinse beaker and the other end attached to the capillary tubing 
going to the rinse tube on the Autosampler. Replace the tubing daily or more frequently if they 
look worn out or highly discolored. While looking at the front of the pump the right side of the 
tubing holder will contain the ends that come from the Autosampler probe and from the rinse 
beaker. Turn the toggle switch to the left and the wheel will be turning counterclockwise. The 
pump speed must be set at 550 RPM. Check that all flow directions are correct. 

6.2.6 Fill the rinse beaker with a 5% solution of nitric acid. Although it has been suggested to match the 
acid concentration of standards and samples it has been found that excessive carryover occurs for 
several elements using this protocol. 

6.2.7 Raise the argon toggle valves, located to the right of the nebulizer on the front of the instrument, for 
the TORCH and SAMPLE. Keep the valves in this position for a few minutes before igniting the 
torch. 

6.2.8 Turn the POWER Control knob, located between the FORWARD KILOWATTS RF POWER 
Meter and the REFLECTED WA ITS RF POWER Meter, counterclockwise until it stops. 
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6.2.9 Tum the AUTOMATIC POWER CONTROL switch, located on the right hand panel in the upper 
left hand comer. to MANUAL. Check to make sure the FORWARD PO\VER switch. located 
below AUTOMATIC FORWARD POWER CONTROL knob, is ON. 

6.2. l O The blue RF OFF bunon should be illuminated. If it isn't, check to make sure all the compartment 
doors are closed. the argon is on, and the recirculating pump is on. 

6.2.11 Lower the argon toggle valve for the SAMPLE. Press the RF ON bunon. This button should now 
be illuminated. 

6.2.12 Slowly tum the POWER Control Knob clockwise until the Forward RF Power meter reads about 
0.5 kilowatts. Press the IGNITOR button located below the TORCH Argon toggle switch. The 
Argon should be swirling around inside the torch. Slowly, keep turning the POWER Control Knob 
clockwise until the plasma fonns, then immediately tum the AUTOMATIC POWER CONTROL 
SWITCH up, rotate the POWER CONTROL knob clockwise until it stops, and slowly raise the 
argon toggle valve for sample. The FORWARD KILOW A TIS RF POWER METER should now 
read about l kilowan. 

6.3 Instrument Operation 

6.3. l Before starting any analyses, and after igniting the plasma, let the instrument thermally stabilize for 
at least 30 minutes. 

6.3.2 Profile the instrument by aspirating a manganese standard. Highlight the Setup pulldown menu and 
then highlight Profile and press Enter. 

6.3.3 Press Fl for Manual Profile, or F3 for AUTOMATIC PROFILE then press Enter. 

6.3.4 For automatic profiling enter a flush time of25 seconds and aspirate the manganese standard. Press 
Fl (run) to begin the automatic profile operation. When profiling is completed check the peak 
position. If it is greater than :0.5 perform manual profiling described in Section 6.3.5. Ifthe peak 
position is less than 0.5, press Fl (calculate SS). When the vernier position comes on the screen 
press ENTER. The new vernier position will appear on the upper-right of the screen. Move the 
caliper to the new position and press ESC. Check the precision of the profile by repeating the above 
steps. When the peak position reads within ±0. l accept the profile by pressing F9. 

6.3.5 For a manual profile enter a flush time of25 seconds and aspirate the manganese standard. The 
CONTROLLER meter located on the left-hand side of the instrument must be reading greater than 
100. In the event it is not, double check that the standard is being aspirated and that the message 
"Performing Exposure" is flashing in the upper left-hand comer of the screen. 

6.3.5 Open the hatch located at the top-middle of the instrument. Adjust the caliper counterclockwise 
until the CONTROLLER meter reads exactly 60, then adjust it clockwise to 70. Read the caliper 
and enter the number for the LOW value, then press Enter. Next, adjust the caliper clockwise until 
the CONTROLLER meter rises to 100, then back it down to 70. Read the caliper and enter the 
number for the HIGH value, then press Enter. The software will give the average of the HIGH and 
LOW values. Adjust the caliper counterclockwise to the average. Press F9 to accept the profile 
calibration and then ESC to get back to the Main menu. 
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6.4. l There are several useful function keys while editing an Autosampler Table. There are three 
different menus for the function keys. The first menu is always sho\\n when either the Alt or Crtl 
key is pressed. The second is the menu shown when the Alt key is held down. The third is the 
menu shown when the Crtl key is held down. The beginning analyst should use only the main and 
Alt menu functions. Those two menus allow the editing of the Autosampler Table. 

6.4.2 Choose the OPERATION pulldown menu. 

6.4.3 Under the OPERATION Menu Choose AUTOSAMPLER SETUP. If a large number of sample 
positions are needed (more than 40), build the table using ASEDIT.EXE under the EXIT menu. 

6.4.4 Enter a name for the Autosampler Table. The default is the last one modified. Use the following 
guideline for naming the autosampler table: Numerical date followed by alphabetical sequence of 
runs performed that day (i.e. For a table analyzed on the second run of the day on April, I 1995 the 
table should be labeled 040 l 95B.) After typing in a name press ENTER. 

6.4.5 Press F3 to ADD SET to the Autosampler file. The arrow keys will allow the analyst to move 
between the prompts. For the Set Description type ICP RUN and the date of analysis. For the 
Method Name type ICP95. The other fields except "Auto-Rinse Between Samples" and "Rinse 
Time" are not required but are only there to help distinguish between runs for different clients or 
projects and when used, aid in data base searches. The "Auto-Rinse Between Samples" must be set 
to YES. Highlight the answer and press the space bar to toggle between "YES" and "NO". Type in 
60 for the amount of seconds rinsed between samples. A 60 second rinse has been found to be 
adequate for most analyses. The analyst can increase this time if carryover is apparent, but must not 
decrease the time as it is a method requirement. 

6.4.6 The next prompt is"# Sample Positions needed". A rule of thumb here is to guess high. It is easier 
to delete unused sample positions than to add more. The default for the next prompt "Starting Rack 
Number" is 2, (Rack I is used for calibration and QC standards). The default for the prompt 
"Starting Position Number" is I. Both of the above can be changed if needed. Highlight the answer 
area for "Default Sample Name". Press the space bar once and this will delete the default "Sample
!". Highlight the answer area for the prompt "Auto Increment?". Press the space bar to toggle to 
"No" or "YES" depending on how many sequential sample ID numbers are in the analysis set and 
the ease afforded the operator in building the table. The prompt "Default Limit Check Table Name" 
should be left as is. Unless all the samples have the same dilution factors the prompt "Default 
Correction Factor" should be left at 1. 

6.4.7 Press Fl to Edit Samples. Then press F3 and add HSTD95. While the first sample is highlighted 
press F5 to Insert Standards. Use the arrow keys to go to the CheckTable column for the ICB. The 
default is CCB6010A. Use the arrow keys to go to the CheckTable column for CCB. Change the 
table to reflect the current analysis (CCB60IOA.) Press Crtl-F3, and type !CS, then press ENTER to 
insert the Interference Check Standards. Use the arrow keys to go to the CheckTable column for 
ICSA and ICSAB. The defaults are ICSA95 and ICSAB95. The analyst may now begin entering 
samples. Listed below are a few rules for entering samples to make data importation and reduction 
easier. The series of calibration and check standards should be as follows: Blank, STD95, HSTD95, 
ICV, ICB, CRI60IOA, ICSAI, ICSABI, CCVI AND CCBI. 

6.4.8 Always start off with the Preparation Blank for a set of samples. Enter the method and date of 
preparation for the set (i.e. if the samples were prepared by Method 3050 on 02/11/91 then type in 
PB 3050 02/11 /91 ), or use a unique ID provided by sample preparation. 
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6.4.9 Enter the Laboratory Control Sample for a set of samples, right after the Preparation Blank. Enter 
the preparation method and the date of preparation (i.e. ifthe samples were prepared by Method 
30 l 0 on 02/ 11 /91 then type in LCS 30 l 0 02/ I L 91 ), or use a unique ID provided by sample 
preparation. 

6.4.10 Enter the entire Ross Analytical work order number for the sample, for example 95-00-000-00A. If 
the sample is a duplicate, enter 95-00-000-00AD. If the sample is a spike or spike duplicate, enter 
95-00-000-00AS or 95-00-000-00ASD. On samples that need dilutions, try to fit the whole work 
order number with the dilution. If necessary, truncate from the left of the work order number until 
the dilution and sample fit in the space allowed. 

6.4. l l After entering each set of 10 samples, (including preparation blanks, LCS, MS/MSD, PS/PSD and 
other QC samples) insert CCVs and CCBs. The ICS standards must be run at least twice every eight 
hours or at the beginning and end of an analytical run, which ever is more frequent. If the analysis 
is anticipated to last more than eight hours insert an ICS macro to conform with this rule. Always 
end your table with an ICS sequence and CCV /CCB set. Remember to change the Check Table 
column to reflect the method QC requirements for the CCV, CCB and ICSAB. 

6.4.12 After all the samples have been added to the table, delete any unused sample positions by 
highlighting the unused position and pressing F2. After all the unused sample positions have been 
deleted press F9 until the computer displays in the upper left-hand comer the message "Examining 
Autosampler Table." Press F2 to print a listing of the autosampler table developed. When printing 
is complete, press F9 to save the autosampler table and return to the main menu. 
Update the method as described in the next section. 

6.5 Updating the Method 

6.5. l Select the Development pulldown menu from the Main menu and then select Methods. 

6.5.2 Type in 1CP95, if it is not the default answer to the prompt, then hit Enter. 

6.5.3 Highlight the answer to the prompt "Analysis Data File''. Type in the date of analysis (i.e. if the 
date is 04/01/95 type in APR0195.) 

6.5.4 Highlight the answer to the prompt "Autosampler Table". Type in the name of the autosampler 
table (see Section 6.4 for autosampler table set up.) 

6.6 Limit Check Tables 

6.6. l Select the DEVELOPMENT menu from the main menu by either using the arrow keys or by 
pressing the letter D. 

6.6.2 Select SAMPLE LIMIT CHECKS by either using the arrow keys or by pressing the letter L. 

6.6.3 Type in the name of the limit table, if known, then press ENTER, or press F6 to get a list of 
available tables. When choosing from a list enter the number of the corresponding table then press 
ENTER twice to edit the table. 

6.6.4 The table LIM6010A contains the Linear Range for HIGH LIMIT and the EQL for the LOW 
LIMIT. It is used for checking acceptable result ranges for unknown samples. 
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6.6.5 The table CCB60 I OA is set up to flag analyte concentrations that exceed the absolute value of the 
EQL. 

6.6.6 The table ICSA95 is set up to flag concentrations of interferences (i.e. Al, Ca, Fe and Mg) that 
exceed a range of 80 - 120% of the true value, and to flag analyte concentrations that exceed the 
absolute value of the EQL. 

6.6. 7 The table ICSAB95 is set up to flag concentrations of interferences and analytes that exceed a range 
of 80 - 120% of the true value. 

6. 7 Quality Control Check Tables 

6. 7. I The table CCV95 is set up to flag analyte concentrations which exceed a range of 90 - 110% of the 
true value. 

6.8 Instrument Shutdown Following Completion of Analysis 

6.8.1 Extinguish the plasma by pressing the RF OFF button located on the middle instrument panel on 
the right hand side. 

6.8.2 Remove the pump tubing from around the pump wheel by pressing the tension arm release located 
on the right hand side of the peristaltic pump. The pressure must be released when the pump is not 
turning or it causes defonnation of the tubing and will lead to analysis problems. 

6.8.3 Tum the POWER CONTROL knob counterclockwise until it stops. 

6.8.4 Flip the AUTO MA TIC POWER CONTROL switch to MANUAL. 

6.8.5 Flip down the TORCH and SAMPLE argon toggle switches. 

6.8.6 Tum off the timer. 

7 .0 ANALYSIS 

7.1 After starting and equilibrating the instrument., setting up the autosampler table, defining the method, 
checking and defining limit and QC check tables, and loading samples and standards into their correct 
positions in the autosampler tray, analysis can begin. 

7.1.1 To begin analysis first select Operation from the main menu, then select Analysis. 

7.1.2 The software will prompt what method to use. ICP95 is currently the method of choice for analyses 
under SW-846 Method 60 I OA protocol. If it is not already the default answer for the prompt type 
in ICP95 and press ENTER. 

7. l .3 Press F9 to run an analysis using a developed autosampler table. 

7. l .4 The software will display the autosampler table specified in Section 6.4.4; if it is correct, press 
ENTER. 

7.1.5 The software then displays the first solution to be analyzed. For most cases this will be a blank. 
This can be changed by using the arrow keys. 
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7 .1.6 Pour at least 5 ml of each sample into a sample tube. Using the printout obtained from 
development of the autosampler table as a guide (see Section 6.6). place the sample tubes into the 
correct positions. 

7 .1.7 Press F 1 to begin the analysis. The analysis may be halted when the autosampler is running a 
sample (not rinsing) by pressing Fl then ENTER twice. Do not stop the system while rinsing, as it 
can cause the computer software to lock up. The software then displays the same screen as in 
Section 6.5.6. Repeat procedure from this section to restart analysis. 

7 .2 Calibration Standards 

7 .2.1 Section 7 .3 of S W-846, Method 601 OA states "Profile and calibrate the instrument according to the 
instrument manufacturer's recommended procedures ... The calibration curve should consist of a 
blank and three standards." This statement is contradictory ifthe "manufacturer's recommended 
procedures" is a two point calibration, (i.e. a blank and one standard), as is the case with the TJA 
Enviro 36 ICP. It has been experimentally verified that the procedures recommended by the 
manufacturer, when followed correctly, produce more accurate data in a more efficient manner than 
that obtained using a three point calibration curve, especially for data at or near the detection limit. 
Therefore the manufacturer's recommendations for calibration have been adopted by this SOP. The 
EPA has confirmed that this procedure is compliant with the method. 

7.2.2 Validation of the entire calibration range is accomplished using check standards at low medium and 
high levels during the analytical run. 

7.3 Samples 

7.3. l All samples and quality control checks are analyzed in the same manner. No special consideration 
which would bias a result is provided to any analysis (such as longer or shorter rinse times). 
Duplicate readings are achieved for each sample and results averaged. 

7.3.2 Sample results must fall within the established linear range. This includes analytes which may not 
be required for reporting by the client, but whose presence may influence correction factors or 
target anal:rte behavior. 

7.3.2 Some samples may require dilution due to their viscosity and ability to be handled by the delivery 
system of the instrument. When performing dilutions use caution to achieve the least dilution 
possible without affecting the validity of the results or operation of the system. 

7 .3.3 If a sample is causing contamination problems due to high levels of analyte, the system may be 
interrupted and allowed to rinse prior to analysis of another sample. The efficiency of the rinse 
must be verified by running a blank as a sample before continuing analysis. The blank must meet 
the same acceptance criteria as the CCB. 

8.0 CALCULATIONS 

8.1 Soil 

Sample Result (mg/Kg) = instrument result (mg/L) x instrument dilution x final prep vol (ml) 
sample wt (g) 

Dry weight basis (mg/Kg) = Sample Result (mg/Kg) I Sample % solids 



8.2 Water 
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Sample Result (mgil) =instrument result (mg/L) x instrument dilution x final prep vol (ml) 
initial prep vol (ml) 

9.0 QUALITY CONTROL 

9.1 Before beginning sample analysis several check standards and other quality control samples must be 
analyzed. 

9.1.1 First, analyze HSTD95 (see Section 5.3.9) as a sample. Results must agree within :::5% of the 
known values. If this control limit is not met, determine and correct the cause of the problem and 
reanalyze the standard. Recalibration may be necessary. 

9.1.2 Analyze the Initial Calibration Verification Standard(s), ICY, after the highest calibration standard 
has been reanalyzed. This standard is used to validate the source and correct procedure used for 
preparation of the calibration standards, and the accuracy of the calibration curve. Results must fall 
within:: 10% of the true value. If this control limit is not met, determine and correct the cause of 
the problem and reanalyze the standard. Recalibration may be necessary. 

9. l.3 Analyze the Initial Calibration Blank Standard, ICB, after the ICY. This standard is used to verify 
that carryover is not occurring, and that results near the detection limit are not biased by the slope 
and intercept of the calibration curve. The absolute value for the results of the ICB shall not be 
greater than the reported EQL. If this control limit is not met, determine and correct the cause of 
the problem and reanalyze both the ICY and ICB standards. Recalibration may be necessary. ICB 
results greater than the EQL may be accepted if they are no higher than 5% of the lowest 
concentration in the samples. 

9.1.4 Analyze the Low-Level Check Standard, CRI, after the ICB. This standard is used to verify the 
accuracy of results near the detection limit. Results of the CRI must agree within :::20% of the true 
value. Although this is not a method requirement, this criterion has been adopted to validate the use 
of the calibration curve described above. If this control limit is not met, determine and correct the 
cause of the problem, reanalyze the CRI, and all check standards preceding it in their appropriate 
order. Recalibration may be necessary. 

9.1.5 Analyze the Interference Check Standard, ICSA, after the CRI. This standard is used to verify the 
accuracy of the interferences, the accuracy of correction factors applied, and their effect on results 
in the absence of analyte. Results for the interfering elements (Al, Ca, Fe, and Mg) must agree 
within ±20% of the true value. Results for the analytes affected by the interferences, must not be 
greater than the absolute value of the reported EQL. If these control limits are not met, determine 
the cause and correct the problem. Reanalyze all check standards previously mentioned in their 
appropriate order. Recalibration may be necessary. The ICSA must be run at the beginning and 
end of the analytic run, or twice during each 8-hour shift, whichever is more frequent. 

9.1.6 Analyze the Interference Check Standard with Analytes, ICSAB, after the ICSA. This standard is 
used to verify the accuracy of the interferences, the accuracy of interelement and background 
correction factors, and their effect on results in the presence of analyte. Results for the interfering 
elements and the analytes must agree within:!: 20% of their true values. If these control limits are 
not met, determine the cause and correct the problem. Reanalyze all check standards previously 
mentioned in their appropriate order. Recalibration may be necessary. The ICSAB must be run at 
the beginning and end of the analytic run, or twice during each 8-hour shift, whichever is more 
frequent. 
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9.1.7 Although not a method requirement, it is prudent to "close out" the sequence of check standards that 
are run just after the calibration with a Continuing Calibration Verification Standard (CCV) and a 
Continuing Calibration Blank (CCB). Control limit criteria for these standards is the same as that 
for the ICY and ICB. The CCV and CCB must then be analyzed after every ten samples 
(Preparation Blanks, LCS, MS!MSD, PS/PSD and other QC samples are counted as samples), and at 
the end of the analytical run. 

9.1.8 A serial dilution ofa sample within a batch must be perfonned if matrix interference is suspected. 
Dilution results must agree within:±: 10% of the original values ifthe analyte concentrations are 
greater than a factor of 10 above the EQL after the dilution. Further dilution will be necessary if the 
criteria is not met. 

9.1.9 A minimum of one method blank per sample batch must be prepared and analyzed to detennine if 
contamination from the preparation procedures has occurred. The method blank is carried through 
the entire process as a sample. Results for the method blank must be less than the reported EQL. If 
this criteria is not met detennine the cause and correct the problem. Repreparation of the blank, and 
the entire batch associated with it, may be required. Sample results may also be reported when the 
blank exceeds the EQL ifthe concentrations in the samples are at a level twenty times that of the 
EQL. 

9 .1. 1 O Analysis of a Laboratory Control Sample (LCS), described as a "quality control sample" in Section 
5.8 of Method 6010A, must be perfonned for each batch. If possible, the LCS matrix should mimic 
that of the samples in the batch. This helps to validate the applicability of the method utilized for 
the matrix. Results of the LCS must agree within:!:: 20% of the theoretical value or within the 
confidence interval established by the manufacturer. If this criterion is not met reprepare and 
reanalyze the samples associated with the batch. In some cases repreparation is not possible when 
all of the sample is used during initial preparation. In these cases flag the data associated with the 
QC failure using a narrative fonn and/or a non-conformance report form. 

9.1.11 Spiked replicate samples are to be analyzed at a minimum frequency of 5% (one set of replicates 
per twenty samples) or per analytical batch, whichever is more frequent.. Analyzing spiked 
replicate samples also fulfills the requirement for analysis of a replicate sample (SW-846 Method 
6010A, Section 8.4). The spikes must be made prior to preparative procedures and then processed 
as samples. 

These matrix spikes and matrix spike duplicates are identified by adding MS and MSD. or S and SD 
to the ends of sample IDs. Spike levels are specific to the matrix and are covered in SOPs for the 
preparation methods used. Recovery and reproducibility must be determined using results of these 
samples. The MS and MSD recoveries are to be within ±20% of the theoretical value, as 
determined using the following formula (note- all dilution factors must be corrected for prior to use 
in this formula): 

~'DREC = (spike result - sample result) X 100 
spike added 

If the recovery is not within control limits a procedural error or matrix interference may be 
suspected. Presence of the interference and its effect on the analytic system employed must be 
determined. This is accomplished by diluting and reanalyzing the replicate spikes and samples until 
control limits are met, or by performing a post-digestion spike. 
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The reproducibility, expressed as relative percent difference (RPO), is to be within 20% for sample 
values greater than ten times the IDL. The following formula is to be used to calculate RPO: 

RPO= Absolute Value of (first sample result - second sample result) X 100 
average of first and second results 

Ifthe reproducibility is not within control limits a procedural error or matrix effect may be 
suspected. Analysis of a post digest spike and spike duplicate, and respective RPO values is 
required to determine the cause of the problem. 

9. l .12 Post digest spikes are performed to determine if quality control failures from the MS/MSD analyses 
are due to matrix effects or to procedural problems, and if the effects are matrix related, what degree 
of bias is encountered. Post digest spikes and spike duplicate samples are identified with a PS/PSD 
or A/AD at the end of the sample ID. Post spike recovery and reproducibility are calculated in the 
same manner as that for matrix spikes. The post spike must recover within 75% to 125% of the 
theoretical value for analytes whose concentrations are less than 4x the spike level added. If this 
limit is not met, a matrix interference is suspected and results are flagged using a narrative with the 
report. 

9.1.13 Instrument Detection Limits (IDL) must be determined quarterly and whenever a new element is 
added. IDLs are determined by running seven replicates of a solution that is at a concentration 3 to 
5 times the IDL, then multiplying the standard deviation of the seven replicates by 3. Average 
results from three, non-consecutive days are used for the final IDL value. 

9. 1.14 Method Detection Limits (MDL) must be determined annually and whenever a new element is 
added. The MDL must be determined for each matrix (i.e. aqueous and solid). The MDLs are 
experimentally determined by averaging results from analysis of seven replicate samples which 
have been spiked at a level approximating the EQL. Each matrix is spiked and prepared for 
analysis according to a defined method for that matrix. 

9.1.15 The Estimated Quantitation Level (EQL) is a value derived from the MDL which is rounded and 
adjusted to reflect other laboratory constraints (e.g. background contamination). The EQL is 
typically one to ten times the MDL, but at no time may it be lower. 

9. l.16 Instrument Linear Ranges (LR) must be determined quarterly and whenever a new element is 
added. The LR of an element is determined by analyzing the element at successively higher 
concentrations until self absorption or other effects cause the accuracy of results to fall outside a 
range of ±5 % of the true value. The result for the LR is then rounded to a whole number. 

9.1.17 Prior to receipt, samples should be preserved to a pH of <2 with HN03• Samples are stored at 4 °C 
+/- 2 °C in plastic containers. The holding time for metals, except mercury, is 6 months. 

10.0 INTERFERENCES 

10.1 Spectral Interferences 

Spectral interferences are caused by: ( 1) overlap of a spectral wave line from another element; (2) unresolved 
overlap of molecular band spectra; (3) background contribution from continuum or recombinant phenomena; 
and, (4) stray light from the line emission of high concentration elements. Spectral overlap can be 
compensated for by computer-correcting the raw data after monitoring and measuring the interfering element 
(i.e. applying interelement correction factors, IECs). Unresolved overlap requires selection of alternate 



SOP No.: MT-001-03 
Initial Date: 2/1/91 

Page 18of21 
Date Revised: I 0118196 

wavelengths. Background and stray light can be corrected using background correction (BGC) adjacent to 
the analytic line. 

The wavelengths and background correction points utilized in this method have been carefully chosen after 
extensive experimental evaluation. The IDL, MDL, LR and IEC values are all affected by the choice of the 
BGC points. Therefore. ifthe wavelines and BGC points for each element are altered, new IDLs, MDLs, 
LRs and IECs must be detennined. 

l 0.1.l Element-specific interference is expressed as analyte concentration equivalents (e.g., false analyte 
concentrations) arising from the interfering elements. The interference effects of each element on 
every other element must be experimentally detennined under conditions which mimic nonnal 
operations. The values achieved are used to calculate IECs. 

For example: If the effect of 1000 ppm of aluminum produces a false concentration for arsenic of 
4.814 ppm the IEC factor is 0.004814 (4.814/1000). 

Interference correction is applied during analysis by multiplying the IEC by the concentration of the 
interfering element in a sample and subtracting or adding the result to the analyte concentration. It 
is important to use the correct sign ( + or -) for the IEC as there may be additive or subtractive forces 
at work. If the effect of the interference is additive to analyte concentration, the sign used for the 
IEC in the ThennoSpec software is also positive. If the effect of the interference is subtractive to 
analyte concentration, the sign used is negative. 

l 0.2 Physical Interferences 

Physical interferences are effects associated with the sample nebulizarion and transport processes. 
Differences in viscosity, volatility and surface tension between calibration standards and samples can cause 
inaccuracies. This is most apparent for organics and samples with high IDS levels or acid concentrations. 

I 0.2.1 Physical interferences can be reduced by diluting the sample, using a peristaltic pump and by 
nonnalizing the data with an internal standard. 

10.2.2 Salt buildup from samples with high TDS levels can clog the nebulizer tip and torch injector, 
affecting aerosol flow, and resulting in instrument drift. This problem can be controlled by wetting 
the argon prior to nebulization, using a tip washer, or diluting the sample. The nebulizer frequently 
requires cleaning to prevent salt buildup. This is recommended as a daily preventative maintenance 
task. 

10.2.3 Temperature fluctuations in the environment cause differences in the density and surface tension of 
samples and standards resulting in inaccuracies and instrument drift. This problem is best 
controlled by maintaining a stable temperature in the room, but can be corrected for using an 
internal standard. 

I 0.3 Chemical Interferences 

Chemical interferences include molecular compound fonnation, ionization effects and solute vaporization 
effects. 

l 0.3. l Molecular compound fonnation is controlled in part by utilizing preparation procedures that break 
down complex structures and stabilize dissolved elements. The ICP technique itself aids to 
minimize this phenomena. 
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I 0.3.2 Ionization effects can be overcome by adding high concentrations of alkali salts to force ion 
equilibrium to favor analytes of interest. Lithium carbonate is typically used for this. 

I 0.3.3 Solute vaporization effects are controlled by matrix matching or by method of standard additions. 

11.0 TROUBLESHOOTING 

I I.I Printer Does Not Work 

11.1.l Not plugged in 

I 1.1.2 Not turned on 

11. l .3 Not connected to computer 

l l .1.4 Paper jammed or empty 

11.2 Bum Will Not Commence 

11.2. l l 0 Amp fuse on power distribution panel blown 

l l .2.2 Double toggle on source not on 

l l .2.3 Double toggle on power distribution panel not on 

l l .2.4 Reset button not pressed 

11.2.5 Unit not warmed up 

11.2.6 Door to sample chamber has not been opened and closed since last bum 

11.2. 7 Source not functioning properly 

11.2.8 1 Amp fuse on low-voltage power supply blown 

11.2.9 Safety interlock switches not shut off 

11.3 Poor Analytical Results 

l l.3.1 Instrument not profiled correctly 

11.3.2 Sample and standards not matrix matched 

l l .3.3 Argon gas flows and pressures wrong 

11.3 .4 Leaks in argon system 

l l .3.5 Poor argon gas quality 

l l.3.6 Blockage, leaks or disconnections in delivery system tubing 

l l.3.6 Room temperature not stabilized (2 degrees per hour maximum change) 



11.3. 7 2 Amp high-voltage power supply fuse blown 

11.3.8 Hg alignment lamp in optical path 

11.3.9 Standards contaminated 

11.3.9 Standards prepared incorrectly 

11.3.10 Standards too old 

11.3.11 Torch dirty 

11.3 .12 Pump tubing worn, defonned or contaminated 

11.3 .13 Peristaltic pump not turning smoothly 

11.3.14 BGC points not appropriate 

11.3.15 IEC factors not applied, or applied incorrectly 
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12.0 TABLE(S) 

TABLE 1- ESTIMATED QUANTITATION LIMITS 

ELEMENT EOL (ug/Ll 

Aluminum 100 
Antimony 100 
Arsenic 200 
Barium 4.0 
Beryllium 2.0 
Boron 50 
Cadmium 5.0 
Calcium 200 
Chromium 10 
Cobalt 10 
Copper 20 
Iron 100 
Lead 50 
Lithium 20 
Magnesium 100 
Manganese 5.0 
Molybdenum 10 
Nickel 20 
Potassium 100 
Selenium JOO 
Silicon 500 
Strontium 20 
Silver IO 
Sodium 500 
Thallium 400 
Tin 100 
Titanium 50 
Vanadium 10 
Zinc 20 
Zirconium 30 
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STANDARD OPERA TING PROCEDURE 

Title: Mercu Analvsis b CVAA. EPA SW-846 Methods 7470A and 7471A 

Date: 

1.0 PURPOSE 
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The purpose of this procedure is to describe the analysis of mercury in samples that have been appropriately 
prepared. Although methods 7470A and 7471A were written for manual determinations, it must be clarified that the 
following SOP is for automated analysis. 

2.0 SCOPE AND APPLICATION 

Analysis is accomplished using Cold Vapor Atomic Absorption with a Leeman Labs PS200 Automated Mercury 
Analyzer. The procedure originates from SW-846 Methods 7470A and 7471A. Method 7470A may be used for 
analysis of mercury concentrations in mobility procedure extracts (e.g., TCLP, EP TOX and STLC solutions), 
aqueous wastes, and ground waters. Method 7471A may be used for soils, sediments, bottom deposits, sludges and 
various other solid, semi-solid or non-aqueous liquid matrices. Both methods are based on the absorption of 
radiation at 253.7 run by mercury vapor. The mercury is reduced to the elemental state, aerated from solution and 
passed through a cell positioned in the light path of the spectrometer. Absorbance (peak height) is measured as a 
function of mercury concentration. 

Unlike standard AA spectrometers, the PS200 system is designed for optimal performance with mercury analysis. 
The system utilizes a high intensity, low pressure mercury vapor lamp, a dual beam photometer and solid state 
photo detectors and eliminates the need for a light-limiting monochromater. It has a wider dynamic range, greater 
sensitivity and quicker response time than typical AA systems. A system schematic is provided (see Section 11.0. 
Figure I.) 

The estimated quantitation limit (EQL) is 0.2 ug/L for analyte in solution. A typical digestion ratio of0.5 g/200 mL 
for solid samples yields an EQL of0.08 mg/Kg. Other dilution ratios must be applied ifused. 

3 .0 REFERENCES/ ASSOC IA TED SOPs 

USEPA SW-846, Third Edition, Methods 7470A and 7471A 

USEPA Methods for Chemical Analysis of Waters and Wastes, Methods 245.1, 245.2 and 245.5 

SOP MT-011, Mercury Analysis By CVAA, EPA Method 245.2 

4.0 EQUIPMENT/REAGENTS/STANDARDS 

4.1 Apparatus 

4.1. l PS200 Automated Mercury Analyzer with autosampler tray, computer, video monitor, keyboard 
and printer 



4. l.2 Magnesium perchlorate drying tube 
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4.1.3 Color coded pump tubing (black, blue, red, orange and gray) and pump cassene 

4.1.4 Teflon tubing (1/16") 

4.1.5 Glass test tubes ( 16 x l 00 mm) 

4.1.6 One liter reagent bonles with access holes in lids 

4. l.7 Auto pipenes, 1 - JO mL and 1 - 1000 uL 

4. l.8 Ventilation hood with minimum flow of l 00 cfm 

4.1.9 Quartz wool 

4.2 Reagents, Standards and Solutions 

4.2.1 ASTM Type I water otherwise known as reagent water 

4.2.2 Nitrogen, (currently using gaseous bleed from liquid N2 tank) 

4.2.3 Concentrated nitric acid 

4.2.4 50% nitric acid solution - 500 mL HN03 added slowly to 500 mL H10 

4.2.5 10% hydrochloric acid solution - 100 mL HCl diluted to 1 L H20 

4.2.6 0.5 N sulfuric acid solution - 14.0 mL H:S04 diluted to 1 L HP 

4.2.7 10% stannous sulfate solution - Dissolve 100 g ACS reagent grade stannous sulfate in 
1 L 0.5N H:S04 (stannous chloride may also be used, but the sulfate is less expensive) 

4.2.8 Magnesium perchlorate solid, ACS reagent grade (C0arse size) 

4.2.9 Mercury stock standard #1, Solutions Plus 1,000 ug/L from mercury metal 

4.2.10 Mercury stock standard #2, Solutions Plus 1,000 ug/L from mercury oxide 

4.2.11 Calibration Standards, LCS, MS/MSD and lCV preparations are described in SOP IP-00 l and IP-
002 (mercury preparation procedures) 

5.0 PROCEDURE 

5.1 Instrument Set-Up 

5.1. l The hardware should be set up already. If not, refer to the manufacturers manual. 

5 .1.2 Plumbing - It is critical to make plumbing connections correctly or the system will not function 
properly. 
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The PS200 comes with one drain tube and four color-coded pump tubes, two for drainage (black 
or gray). one for sample (blue or gray), and one for reductant (red or orange). 

One at a time, feed each of the pump tubes into a pump cassette, sliding the tube through the 
plastic clips at the bottom until the plastic stop is secure. Then, holding the tube taut, slide the 
loaded cassette onto the pump head and lock the clamp, lever up. 

lnsen the tab end of the drain tubing into the twist lock fitting (black) on the instrument chemical 
panel and connect the other end to the waste line supplied. Place the other end of the waste line 
into a waste container. 

Connect the pump tubes to the PS200 as follows: 

1. Reductant (red) - lnsen the twist lock end of the Teflon tubing assembly into the 
reductant bottle fitting, and the other end of the Teflon tubing assembly into the tab end 
of the reductant pump tube. lnsen the lower tee fitting tubing into the non-tab end of the 
reductant pump tube. 

2. Sample (blue) - Insert the autosampler tip tubing into the tab end of the sample pump 
tube. Insen the upper tee fitting tubing into the non-tab end of the sample pump tube. 

3. Drain (black) - Lock the tab end of the drain tubing twist lock into the chemical panel 
bulkhead fitting (black). Connect the non-tab end of the drain tubing to the long waste 
tubing. Place the end of the waste tubing into the 5 gallon waste jug under the bench 
top. 

5 .1.3 Packing and Installing the Drying Tube 

Plug the glass drying tube on one end with quartz wool. Loosely pack magnesium perchlorate 
into the tube and plug the other end with quartz wool. It is imponant to use a coarse particle size 
and not to pack too tightly, to allow free flow of mercury vapor through the tube. 

Loosen each nut and install the tube into the fittings in the chemical panel of the PS200. Tighten 
the fittings with your fingers enough to make a gas tight seal. 

5. l.4 Preparing the Sample Tray 

Snap the sample tray into the left side of the system. Make sure that the two screws on the sample 
tray tit snugly with the PS200 unit. Fill the rinse tray with 10% HCl and slide it into the sample 
tray. Fill the reductant bottle with 10% stannous sulfate (or stannous chloride) solution and place 
it on the tray next to the pump head. Connect the reductant tubing. 

5. l.5 Powering Up the System 

Press the green button on the lower right front of the unit to tum on the PS200, and press the blue 
button to tum on the mercury lamp. Press the POWER ON button on the printer, monitor and 
computer. When the system prompt appears on the monitor, type PS and press <enter>. The 
system will move the autosampler tip into the rinse tank and the PS200 menu will appear on the 
monitor. 

Press the F2 macro key on the keyboard, type COLD START and press <enter>. This begins the 
cold start procedure, which warms up the instrument in preparation for initial systems test. The 
cold start procedure takes about two hours. Do not use the system before the procedure is 
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complete. The initial systems test is described in detail in the instrument manual. It describes 
techniques to detennine if reagent bottles are leaching mercury, how to prepare standards. loading 
sample cups, setting the optics and running a systems test. These items should already be covered 
and the system in a standby mode if it has not been previously turned off. 

5.1.6 Routine Operation 

The system should be in an "overnight" mode. If it has been completely shut down proceed with 
the COLD START macro described in Section 5.1.5. The WARM START macro is used to 
prepare the PS200 for operation after being started up from an overnight shutdown. 

To run the WARM START macro press the <macro>F2 key on the keyboard. Type 
WARMSTART and press <enter>. The system will wait for several minutes and then tum on the 
pump and the gas flow to protocol speed. When the system is stable, a beep sound and a "system 
ready" message will appear on the screen. 

After the system is ready, return to the main menu. Press <U> to go to the UTILITY column. 
Type <G> to enter the DIAGNOSTICS catalog. Check the aperture test by moving the highlight 
to OPT TEST and press <enter>. The acceptance value should be within± 100. Move the 
highlight to OPT TEST and press <enter>. The first two digits of OPT TEST should be equal. 

To run samples, you must enter all information regarding protocol, sample !D's. calibration 
values, and autosampler parameters into the software. This information is entered into a series of 
screens which are accessed from the main menu. The main menu is accessed by pressing 
<menu> Fl. 

First a protocol name must be selected. From the main menu, select PROTOCOL (type <P>) and 
then select GET (type <G>). The protocol screen will appear with a list of protocols on the disk. 
Type the name of the protocol and press <enter>. Press <menu>Fl to return to the main menu. 
The protocol name for the methods governed by this SOP is SW-846. 

Once a protocol is selected a folder must be opened or created to hold data generated by the 
protocol selected. The folder is a place to store data on disk and is created to make reporting 
batches easier. The folder contains data for standards, samples, scans, updates and batch markers 
for a single protocol. Whenever a new protocol is created you must also create a new folder. 

To create a new folder, from the main menu select DAT A (type <D> ), and then select OPEN 
(type <O>). An ''Enter folder name" message will appear at the bottom of the screen. Type a 
folder name (new or existing) and press <enter>. IF YOU DO NOT OPEN A FOLDER, NO 
DAT A WILL BE STORED ON DISK. Data cannot be transferred from one folder to another. 
Each folder can only store data for the protocol it was created under; however, many folders can 
be created for a single protocol. Folder names are assigned using the date, mmddyy. Different 
runs run during that day are assigned different sequence or batch numbers. 

Verify all entered values. This is done by selecting PROTOCOL (type <P>), then selecting 
VALUES (type <V>}. For normal operation set the following values: 

UPTAKE TIME - I 0 
WEIGHT- N 
DILUTION - N 

Enter values for on/offs, times, and gains. This is done by selecting PROTOCOL <P>, then 
selecting ON/OFFS, TIMES, GAINS (type <O>). To change the integration time press <T> and 
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enter the time desired (I to 30 seconds). Nonnally integration is set at I 0 seconds. Increasing the 
integration time can help to increase precision if required. 

Enter concentrations for calibration standards by selecting CALIBRATION (type <C>), 
STANDARDS (type <S>). and then UNITS (type <U>). Enter the units to be used (e.g., ug;L) 
and press <enter>. Using the hot key. select each standard on the screen (S 1-S6) and enter the 
appropriate concentration. For normal operation the following concentrations are used: 

S 1 = .000 ug/L 
S2 = .200 ug/L 
S3 = .500 ug/L 
S4 = 1.00 ugrL 
SS= 5.00 ug/L 
S6 = 10.0 ug/L 

Reset the calibration intensity data. From the main menu select CALIBRATION (type <C>), 
RESET (type <R>), and NEW (type <N>). The reset screen appears and a "reset all new 
calibration intensity data" prompt appears at the bottom of the screen. Erase calibration data that 
may have already been done with the protocol by typing <Y> and press <enter>. An "all data 
reset" message will appear. If new calibration intensity data is not desired Press <1'<> instead of 
<Y>. 

Set the autosampler rinse time. From the main menu select AUTOSAMPLER <A>. SET UP <S>, 
and RINSE TIME <R>. The set up screen appears and an "enter rinse time" message is displayed. 
Type the desired rinse time in, (50 seconds) and press <enter>. 

5.1.7 Rack Set Up 

From the main menu select AUTOSAMPLER <A> and then RACK ENTRY <R>. The rack 
screen appears and an "enter rack name" message is displayed. Type a rack name and press 
<enter>. Rack names are assigned in the same manner as folders, i.e., by month, day and year 
(mmddyy), followed by a sequential alphabetic letter a,b,c .... The rack entry screen also allows 
designation of sample IDs and assigned cup positions. 

The system can run two complete racks unattended. To use both, each must be defined. To 
define another rack first EXIT (type <E>) and repeat the procedure above. 

The set up for standards, samples, and internal QC for SW-846 method criteria is provided in 
Section 11.0, Figure 2. 

5.1.8 Autosarnpler Set Up 

After loading the autosarnpler tray with standards, samples and QC in the correct positions the 
first and last cups to be sampled must be defined. From the main menu select AUTOSAMPLER 
and then SET-UP <S>. Type the rack number to be run ( 1 or 2), then the rack name and press 
<enter>. A "begin cup" prompt is displayed. Enter the number of the first cup to be sampled and 
press <enter>. An ·'end cup" prompt will appear. Enter the number of the last cup to be sampled 
and press <enter>. Repeat to make entries for the second rack. 

5.2 Calibration Procedure 

Fill the Calibration standard cups with standards (see Section 5.1.6). Press the yellow, <menu> and return 
to the main menu. Type <C> to go to the CALIBRATION column. In order to erase any old calibration 
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data. go to CALIBRATION RESETS and type <yes> for all four reset options. Once the resets are 
complete press the <macro> key and type <CAL 245> then press <enter>. This will start the calibration 
routine. The calibration data will be stored automatically. To review the calibration results after they have 
been stored select CALIBRATION LINE under the CALIBRATION column. If acceptable, type <A> to 
keep the curve generated and press the <F3> key to print the calibration graph. 

5.3 Validation of the Calibration Curve 

The calibration curve must be linear. This is established by verifying that the correlation coefficient is 
0.995 or greater. 

After running the standard curve and checking linearity, verify the validity of the curve using an initial 
calibration verification standard (ICY) and an initial calibration blank (ICB). The ICY must be from a 
source different from that used for the curve. It may be from the same vendor, but must be from a different 
lot. The ICY must read within 10% of the true value. The ICB must be less than the established EQL. If 
this criteria is not met, correct the problem, recalibrate and reanalyze the check standards. Since the 
calibration standards and rev are prepared as samples it may mean that re-digestion will be necessary. 

6.0 ANALYSIS 

6.1 From the main menu select AUTOSAMPLE and then type <S> to go to the set up screen. Type <K> to set 
up the frequency of QC check standards. The frequency is established in Section 8.1 . Type <N> to label 
the names of the QC check standards. Load the standards and samples as described in Section 5.1.6 Press 
the blue <SAMPLE> button to start analysis. 

6.2 Sample results must fall within 10% of the highest standard of the calibration curve. If the concentrations 
are higher than this the samples must be diluted and reanalyzed. 

6.3 Analysis is generally performed in duplicate for standards and samples. This helps to validate high results 
and system performance. However, it is not a requirement of the method. Some circumstances may 
dictate that single readings be performed. 

7.0 CALCULATIONS 

7.1 Mercury results are expressed by the instrument in ug/L. Conversion to units appropriate for the end-user 
must be made by the analyst: 

7. I. I Calculate the mercury concentration for liquids as follows: 

Hg (mg/L) = .J:!gl1 divided by digestion or dilution ratio 
1000 

7 .1.2 Calculate mercury concentration for solids using the following equation: 

Hg (mg;Kg) = (instrument result) (any dilution factor) (final prep. volume) 
initial sample weight 

Dry weight basis (mg/Kg) = Sample Result (mg/Kg) I Sample % solids 



An example: 

digest ratio = 0.5 g sample I 200 mL final volume 

instrument dilution = lmL/lOmL 

instrument result= 3.0 ug/L 

Hg (mg/kg) = (3.0 ug/L) (I 0) (0.200 L) 
0.5 g 

8.0 QUALITY CONTROL 
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=12 ug/g or mg/Kg 

8.1. l After calibration verify the curve with a standard from a source other than that used for the 
calibration. The initial calibration check standard (ICV) should be run at a concentration of 
between I to 5 ug/L. Results for the ICV must agree within 90 - 110% of the true value. 

8.1.2 After the ICV, verify that carryover is not occurring with an initial calibration blank (ICB). The 
ICB should be a blank prepared with the same reagents as that of the calibration standards. 
Results of the ICB must be less than the established EQL. 

8.1.3 Analyze a continuing calibration verification standard (CCV) and continuing calibration blank 
(CCB) after every ten (10) samples (PB, LCS, MS/MSD and PS/PSD solutions, and dilutions are 
considered samples and must be counted). The CCV should be run at a concentration between 1 
to 5 ug:L. Results for the CCV must agree within 80 - 120% of the true value. Results of the 
CCB must be less than the established EQL. 

8.1.4 A preparation method blank (PB) and laboratory control standard (LCS) must accompany each 
batch. The matrix used for the PB and LCS should mimic that of the samples. Recovery of 
aqueous LCS results must fail within 20% of the true value. Recovery of solid LCS results must 
fall within the manufacturers confidence interval. The PB must be less than the EQL. If these 
criteria are not met. re-prepare the batch. (In some cases re-preparation is not possible if ail of 
the sample was used In this case, analyze the ba1ch and qualify the data with a nonconformance 
report.) 

8.1.5 A matrix spike/matrix spike duplicate pair is analyzed every batch of samples. If results are 
outside (80-120)%. perform a post spike. If the post spilce is outside of (80-120)%, flag the data 
as having matrix interferences. 

8.1.6 Before use, all glassware should be soaked in l: 1 HN03 for a minimum of 30 minutes, then rinsed 
twice with reagent water. 

8.1. 7 Prior to receipt, samples should be preserved to a pH of <2 with HN03• Samples are stored at 4 
°C +/- 2 °C in plastic containers. The holding time for mercury is 28 days. 

8.1.8 Analysis is perfonned in duplicate for all standards and samples. The relative percent difference 
between duplicate readings must be less than 20%. Re-analysis of samples with RPDs of greater 
than 20% is necessary. If on the second attempt, the RPO is still greater than 20%, perfonn a 
dilution to alleviate possible matrix interferences. If after the dilution, the RPO is still greater than 
20%, report the value and flag the results as a matrix problem. 
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9.1 Moisture interferes with the quantitation of mercury at the 253.7 nm waveline. Avoid this interference by 
changing the dessicant in the drying tube frequently. (Once a day is recommended.) 

9.1.2 Sulfide interferes at concentrations higher than 20 mg/L. Concentrations of sulfide, as sodium sulfide, do 
not interfere at lower concentrations when potassium permanganate is added. 

9 .1.3 Copper has been reported as an interference at concentrations greater than 10 mg/L. 

9.1.4 Free Chlorine interferes at the 253.7 run waveline. Chlorine is a byproduct of the reduction reaction when 
hydroxylamine hydrochloride is added. The gas evolved should be purged from the sample digestion 
bottles prior to analysis. Other sources containing high amounts of chlorine and chloride may also 
contribute to this interference, including sea water and brines. 

9.1.5 Volatile organic compounds that absorb at this waveline can also be an interference. 

I 0.0 TROUBLESHOOTING 

10. l Results Problems 

l 0.1. l Sample results are zero or all low 

l. Check the optical cell for obstructions and clean if necessary. 
2. Check that the reductant pump tubing lines are not blocked or worn and replace if necessary. 
3. Check that the calibration curve has been stored into memory, if not rerun standards and 

'accept' the curve. 
4. Check that gas is flowing by observing bubbles in the gas separator. 
5. Check that the mercury lamp is on, replace if necessary. 

l 0.1.2 Standard response is low 

Check for all of the problems described in Section 10. l. l. 

10.1.3 Instrument detection limits are too high 

l. Check that the pump tubing is conditioned. For best results pump water through the tubing for 
one hour prior to performing DL studies. 

2. Allow the instrument to warm up completely (2 hours for the cell and 45 min. for the lamp.) 
3. Check that the lamp has not deteriorated and replace if necessary. 
4. Check that all of the reagents and standards have been freshly prepared. 
5. Check that gas flow is set properly (0.25L/min.) 
6. Check that the pump flow rate is set properly (5 mL/min.) 

I 0.1.4 ICV results consistently low or high 

l. Check that the primary and secondary sources are accurate, not expired and prepared fresh. 
2. Check that digestion procedures are adequate and performed correctly. 

l 0.1.5 Sample results low 

I. Check that organic forms of mercury have been fully destroyed in the digestion procedure. 
2. Check that dilution factors and calculations are applied correctly. 



I 0.1.6 Sample results high 
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Check for moisture in the system. organics in the samples and possible contamination sources. 

I 0.2 Pump Problems 

10.2. l Pump not turning 

I. Check to ensure the tubing is clamped correctly inside the guidepath of the pump cassette. 
2. Check that the tubing hasn't broken and spilled acids inside the pump. Clean if necessary. 
3. Check that the pump power has been turned on. 
4. The pump itself or the driver board may require repair. Consult a service technician. 

I 0.2.2 Pump speed does not change 

I. A bad encoder on the pump motor could be the cause. Replace the pump. 
2. A bad pump motor cable could be the cause. Replace the cable. 

I 0.3 System Problems 

I 0.3. I Power switch is not lit 

I. Check the fuses and replace if necessary. 
2. Check that the power switch is pushed in. 
3. Check that the system is plugged in. 

10.3 .2 PS200 software state is "none" 

I. Check that the RS232 serial cable is connected. 
2. Check that the CPU is working properly. Exit from the PS Series software and power off the 

unit. Power up the system again, enter PS at the computer prompt and press <enter>. 

10.3.3 Autosampler is off 

Check that ALT-A has not been accidentally hit. Hit ALT-A keys until autosampler screen 
indicates autosampler is 'ON'. 

I 0.4 Gas Problems 

10.4. l Gas is not bubbling or argon control malfunction is on screen 

I. Check that incoming pressure is at least 60 psi. 
2. Check the drying tube and make sure it is not blocked. 

I 0.5 No fluid flow 

10.5.1 Review same problems with pump (Section 10.2). 

10.5.2 Teflon tubing is blocked 

I. Check that the rinse tank contains diluted acid and replace blocked lines if any precipitant has 
formed. 

2. Check the liquid/gas separator and clean if necessary. 



11.0 FIGURES 

FIGURE 1 - System Schematic 
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FIGURE 2 - Standard and Sample Rack 
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Stand~rd Operating Procedure 

Title: 

Metals Standards Documentation 

Date: 

5/z3/ct1 

ISGP Nu: :":iT-005 00 
lnital Data· 211191 
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1.:c Approv:: 1: 

1.0 PURPOSE 

To describe the documentation of the preparation of metals 
standards. 

2.0 APPLICATION 

The SOP is intended to apply for all stock, intermediate 
stock, and working standards for use with ICP Emission, 
Graphite Furnace AA, Flame AA, and Cold Vapor AA. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 All stock standard solutions purchased from an outside 
source must have a Certificate of Analysis and Material 
Safety Data Sheet. The stock should also be labeled by 
Sample Control with an appropriate reagent control 
number. 

5.2 Intermediate solutions are be recorded in the Standards 
Log book located in the desk area of the Inorganic 
Instrumentation Laboratory. Working standards for Flame 
AA or ICP must also be recorded, as must dilutions of 
independent check standards. 
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5.3 Figure 1 shows a blank sample entry. The name of the 
standard the analyst is making is entered beside 
STANDARD. STANDARD NUMBER references the log number for 
the book. The log number always starts with "II" (for 
Inorganic Instrumentation) and the entry order number in 
the book (i.e. II-001, II-002, etc.) The REAGENT 
NUMBER(S) is for the reagent control number(s) of the 
stock standard(s) used. Beside CONCENTRATION is the 
resulting concentration of the standard being made. 
Because ICP standards frequently have several elements 
only enter the dilution factor and the name of the stock 
standard used (i.e. 1:200 of RASI #1.) Enter analyst 
initials and date made beside PREPARED BY/DATE. 

5.3.1 A Standards EXPIRATION DATE is determined by its 
concentration. For multielement standards the lowest 
concentration of any element is used to determine the 
expiration date. Listed below are the concentrations 
and periods that the standards are good for use. 

concentrations > 100 mg/l: six months 
Concentrations > 10 mg/l and < 100 mg/l: three months 
Concentrations > 1 mg/l and < 10 mg/l: one month 
Concentrations < 1 mg/l made fresh for each days use 

Under the METHOD OF PREPARATION, provide a brief 
description of the standard that was prepared and the 
matrix used. 

5.4 Label the storage bottle the standard will be kept in 
with a ANALYTICAL STANDARD Label. A blank example label 
is shown in figure 2. Include the STANDARD name, 
CONCENTRATION, STANDARD NUMBER, DATE PREPARED, PREPARED 
BY initials, and EXPIRATION DATE. For Flame AA and ICP 
standards, write the matrix in the upper right hand 
corner of the label. 
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REAGENT NUMBER(S)~~--~------~~ CONCENTRATION~~--~--------~ 

PREPARED BY/DATE.~~~~~~~~~- EXPIRATION DATE.~~----~--~~ 



Figure 2 
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ANALYTICAL STANDARD 

STANDARD------ CONCENTRATION-----

STANDARD NO. ----- DATE PREPARED-----

PAE?ARED BY ----- EXPIRATION DATE-----
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Title: A ueous Waste Di sal in the Metals Laboratorv 

1.0 PURPOSE 

To provide a safe, environmentally sound approach for handling, treatment and disposal of laboratory wastewater 
generated in the Metals Instrument Laboratory at Ross Analytical Services, Inc., (RASD. 

2.0 APPLICATION 

This standard operation procedure (SOP) is to be used to dispose of expired, aqueous standards, aqueous reagents, 
sample digestates and other aqueous wastes generated in the Metals Instrument Lab. This SOP has been prepared to 
provide direction for RASI employees for the disposal of these laboratory wastes in a safe and environmentally sound 
manner. This SOP is not intended for use in disposal of solid or extremely hazardous waste (Section 7.0, 
Definitions). 

3.0 REFERENCES 

All Metals Analysis SOPs 

4.0 ASSOCIATED SOPs 

SOP MT-012, Solid Waste Disposal in the Metals Laboratory 

5.0 PROCEDURE 

5.1 Reagents and Equipment 

5.1.1 Apron 

5.1.2 Faceshield 

5.1.3 Safety glasses 

5.1.4 Rubber gloves 

5.1.5 Lab coat 

5.1.6 Operating fume hood 

5.1.7 Large funnel 



5.2 

5.1.8 

5.1.9 

5.1.10 

5.1.11 

5.1.12 

5.1.13 

5.1.14 

5.1.15 

5.1.16 

5.1.17 

Plastic spoon or scoopula 

Mixing stick 

Paper towels 

Sodium hydroxide, granular 

Hydrochloric acid (1: l) 

pH Paper 

Beaker tongs 

Accumulation container(s) with top, 5 gallon 

Plastic bucket, 5 gallon 

Spill control equipment 
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Accumulation 

5.2.1 Segregate hazardous aqueous waste from non-hazardous aqueous waste (Section 7.0, Definitions). 
Collect the wastestreams locally, at each area where they are produced, in containers that have 
sea.lable lids (glass or plastic, wide mouth jars are acceptable). Label the containers appropriately. 

5.2.2 Put on safety glasses, gloves and a labcoat before handling aqueous wastes. Have an adequate 
supply of paper towels at hand and be aware of emergency spill kit locations. 

5.2.3 Transfer the contents of the jars to 5 gallon, polyethylene containers when they are about 75% full. 
Transferring the contents before the jars are full helps to reduce spillage. 

5.2.4 Transfer hazardous waste to containers with red bands and non-hazardous waste to containers \\ith 
blue bands. 

5.2.5 Fill the 5 gallon, polyethylene jugs to about 90% full. Again, this will help reduce spillage and aid 
in handling during neutralization procedures. 

5.2.5 Accumulate no more than two hazardous (red banded), and two non-hazardous waste (blue 
banded) containers at a time. When the 5 gallon jugs are 90% full take them to the Wet 
Chemistry Lab and begin the neutralization procedure. 

5.3 Neutralization 

5.3. l While still wearing gloves, safety glasses, and lab jacket, put on rubber apron and faceshield. 

5.3.2 Place the 5 gallon accumulation jug in the fume hood. 

5.3.3 Using pH paper, check the pH of the solution. (A pair of beaker tongs works well to hold the pH 
strip when dipping in the waste solution.) 
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5.3A Carefully add granular sodium hydroxide (NaOH) to the solution. Using the stirring rod, mix in 
the NaOH by gently swirling the solution. If the container becomes hot to the touch, discontinue 
adding the caustic until it has cooled. Periodically check the pH of the solution to see it has 
become neutral. (When the NaOH is added, the solution will change color. This occurs just before 
the pH becomes neutral. At this stage add very small amounts of caustic as it will cause large 
jumps in the pH.) 

5. 3. 5 If the pH rises above 7. 0 add more acidic waste or 1: 1 nitric acid to the bucket to lower it again, 
and repeat step 5.3.4. 

5.3.6 Allow the solution to cool somewhat and then recheck the pH. 

5.3.7 Tightly seal the container and contact the SHE Department for transporting it to the waste 
containment building. If unable to transport to the waste containment building immediately, 
temporarily store the container in a safe, low-traffic area. 

5.3.8 Thoroughly clean the work area when finished. Discard all contaminated solids, e.g., gloves and 
paper towels, in an appropriate manner (see SOP Mf -012, Solid Waste Disposal in the Metals 
Laboratory). 

6.0 SAFETY 

NOTE: All laboratory employees are responsible for the disposal of laboratory wastes in 
accordance with the procedure established herein. 

6.1 Always wear personal protection equipment as listed under Section 5.1, e.g., gloves, faceshield, apron, 
safety glasses, and lab jacket when performing pH adjustments. 

6.2 Perform the neutralization in a well-ventilated fume hood. 

6.3 This operation should only be performed when others are present in the same room. 

6.4 Keep spill control equipment near this operation. 

6.5 Waste containers must be kept closed except when adding or removing waste. 

7.0 DEFINITIONS 

7.1 Hazardous Aqueous Waste - This waste stream is identified \\ith a red band on the satellite accumulation 
container. This waste is also defined as Metals Waste #2. It is an acidic, water-soluble waste which mav 
contain high concentrations of metals (concentrations equal to or greater than RCRA MCLs) and/or srrutlt 
amounts of solvents generated by certain extraction procedures; e.g. chloroform ,acetone, MIBK or xylene. 

7.2 Non-hazardous Aqueous Waste - This waste stream is identified "'ith a blue band on the satellite container. 
Also defined as Metals Waste #1, is an acidic, water-soluble waste with low or no concentrations of heavy 
metals. All solutions, including standards, samples, rinsates, and digests, which have trace metal 
concentrations below RCRA MCLs may be accumulated. No solvents may be accumulated. 



7.3 RCRA Haz.ardous Waste Characteristics for Metals -

Metal Concentration 

Arsenic 5.0 mg/L 
Barium 100 mg/L 
Cadmium 1.0 mg/L 
Chromium 5.0 mg/L 
Lead 5.0 mg/L 
Mercury 0.2 mg/L 
Selenium 1.0 mg/L 
Silver 5.0 mg/L 
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7.4 Extremely Haz.ardous Waste - Poisons, acute toxins and explosives. At this time there are no compounds in 
the metals instrument laboratory with this description. 

7 .5 Solid Waste - Any material that has been contaminated from activities in the laboratory or during waste 
neutralization procedures that can not be cleaned or reused. This includes gloves, paper towels, pipet tips, 
weighing paper or boats, GAC columns and various other disposable items. 
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Title: Anal sis of Metals Usin the Thermo Jarrell Ash 61E Trace ICP b EPA SW-846 Method 60\0A 

A roved bv: Date: 

1.0 PURPOSE 

The purpose of this SOP is to describe the analysis of metals that have been appropriately prepared using the 
Thermo Jarrell Ash 6\E Trace ICP. 

2.0 SCOPE AND APPLICATION 

This SOP applies to all ICP emission analyses performed using the Thermo Jarrell Ash 61 E Trace ICP. The 
method described includes calibration and quality control criteria defined by EPA S W-846, Method 60 I OA. 

The method may be used for the following matrices: groundwaters, aqueous samples, industrial and organic wastes, 
soils, sludges, sediments, biologic substances, and other solid or semisolid wastes. 

These matrices require digestion prior to analysis. The digestion procedures (e.g., SW-846, Methods 3005 - 3050) 
are not provided by this document but may be found in other SOPs. ·when analyzing for dissolved constituents, 
acid digestion is not necessary if the samples are filtered and acid preserved prior to analysis. 

The elements for which this method may be employed and their respective Estimated Quantitation Limits (EQLs) 
established by RASI for clean aqueous samples using pneumatic nebulization are provided in Section 12.0, Table I. 
These EQLs have been experimentally verified with the system in use. 

The TJA 61 E Trace ICP performs simultaneous detection of elements. The method measures element emitted light 
by optical spectrometry. Samples and standards are nebulized and the resulting aerosol is transported to the plasma 
torch. Element-specific atomic-line emission spectra are produced by an RF generated, inductively coupled plasma. 
The plasma torch is mounted horizontally. The spectra are dispersed by a grating spectrometer and intensities of the 
lines are monitored by photomultiplier tubes. Intensities are calibrated using known standard concentrations and 
used to quantify sample results. 

3.0 REFERENCES 

ICAP 61 E Trace Analyzer Operator's Manual. Thermo Jarrell Ash Corporation, Franklin, MA, July, 1993 

"Inductively Coupled Plasma-Atomic Emission Spectroscopy", Test Methods for Evaluating Solid Waste (SW-
846). Method 60 I OA, Revision I, July, 1992 

4.0 ASSOCIATED SOPs 

None 



5.0 EQUIPMENT 

5.1 Apparatus 
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5.1. l Thermo Jarrell Ash 61 E Trace ICP, with host computer (minimum 386), printer, coolant water 
recirculator, polychromator vacuum pump, autosampler, and ancillary gas connections 

5.1.2 Class A volumetric flasks - 100, 200, 500, 1000 and 2000 mL 

5.1.3 Class A volumetric pipets - 1, 2, 5, I 0 and 20 mL 

5.1.4 Auto pipettes, 2 - 10 mL, l - 5 mL, 100 - 1000 uL, and 10 - l 00 uL and pipet tips 

5.1.5 Plastic sample cups, 30 mL 

5.1.6 Ventilation hood with minimum flow of 100 cfin 

5.1.7 Peristaltic pump tubing (0.89 mm inside diameter - orange/orange) 

5.1.8 Autosampler standard cups and sample test tubes (16 X 100 mm) 

5.1.9 Polyethylene storage bottles 

5.2 Reagents 

5 .2. l Reagent water 

5.2.2 Argon, gaseous bleed from liquid source (minimum 70 psi) 

5.2.3 Nitric acid (HN03), concentrated 

5.2.4 Hydrochloric acid (HCI), concentrated 

5.2.5 Nitric acid (HN03), 50% - Add 500 mL concentrated acid to 400 mL reagent water then dilute to 
l L. 

5.2.6 Hydrochloric acid (HCl), 50% - Add 500 mL concentrated acid to 400 mL reagent water then 
dilute to I L. 

5.3 Standards 

5.3. l Calibration Blank Standard - 2% HN03 I 5% HCl 

To a 2 L flask add approximately I L of reagent water. Add 40 mL concentrated HN03 and I 00 
ml concentrated HCI. Bring to volume with reagent water and mix well. Add 20 mL of 100 ppm 
Y (See Section 5.3.3 for preparation procedure) and 40 mL of stock Li standard (I 0,000 ppm) and 
mix well. Store in a polyethylene bottle. 



5.3.2 Calibration Standards 

5.3.2.1 Mixed Calibration Standards (STD!. STD2) • 2% HN03 I 5% HCI 
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STDI (mixed standard containing Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, 
Se, Ag, Tl, Sn, Ti, V, Zn): To a 200 mL flask add approximately 100 mL reagent water. 
Add 2 mL concentrated HN03 and I 0 mL concentrated HCI. Add 2.0 mL of Solutions 
Plus or equivalent QC-27. QC-27 is a custom blend. Add 200 uL of stock single 
element Sn standard ( 1000 ppm). Bring to volume with reagent water and mix well. 
Add 1.0 mL 100 ppm Y (See Section 5.3.3 for preparation procedure) and 2.0 mL stock 
Li standard (10,000 ppm) and mix well. Store in a polyethylene bottle. Light reduces 
the stability of several elements in this solution. It is preferable to store the solution in 
the dark when not in use. When prepared as described above, the following 
concentrations will result: 

CALIBRATION STDl 

ELEMENT 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Titanium 
Vanadium 
Zinc 

CONCENTRATION <me!L> 
l.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.0 
l.O 
1.0 
l.O 
l.O 
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STD2 (mixed standard containing Al, Ca, Fe, Mg): To a 200 ml flask, add 
approximately 100 ml reagent water. Add 2 ml concentrated HN03 and 10 ml 
concentrated HCI. Add 10 ml stock single element Al standard (10,000 ppm), 10 ml 
stock single element Ca standard ( 10,000 ppm), 4.0 mL stock single element Fe standard 
(10,000 ppm), and 10 ml stock single element Mg standard (10,000 ppm). Bring to 
volume with reagent water and mix well. Add 1.0 mL 100 ppm Y (See Section 5.3.3 for 
preparation procedure) and 2.0 ml stock Li standard (10,000 ppm) and mix well. Store 
in a polyethylene bottle. The following concentrations will result: 

CALIBRATION STD2 

ELEMENT 
Aluminum 
Calcium 
Iron 
Magnesium 

CONCENTRATION (mg/Ll 
500 
500 
200 
500 

5.3.2.2 Single Element Calibration Standards (STD3, STD_C4)- 2% HN03 I 5% HCl 

STD3 (Na): To a 200 mL flask, add approximately 100 ml reagent water. Add 2 ml 
concentrated HN03 and 10 ml concentrated HCI. Add 2.0 ml stock single element Na 
standard ( 10,000 ppm). Bring to volume with reagent water and mix well. Add 1.0 ml 
100 ppm Y (See Section 5.3.3 for preparation procedure) and 2.0 ml stock Li standard 
(10,000 ppm) and mix well. Store in a polyethylene bottle. When prepared as described 
above, the following concentration will result: 

CALIBRATION STD3 

ELEMENT 
Sodium 

CONCENTRATION lmg!Ll 
100 

STDC _ 4 (K): To a 200 ml flask, add approximately l 00 ml reagent water. Add 2 mL 
concentrated HN03 and 10 mL concentrated HCI. Add 1.0 mL stock single element K 
standard (10,000 ppm). Bring to volume with reagent water and mix well. Add 1.0 ml 
100 ppm Y (See Section 5.3.3 for preparation procedure) and 2.0 ml stock Li standard 
( 10,000 ppm) and mix well. Store in a polyethylene bottle. When prepared as described 
above, the following concentration will result: 

CALIBRATION STDC_ .& 

ELEMENT 
Potassium 

CONCENTRATION lmg/L) 
50.0 



5.3.3 Internal Yttrium Standard - 2% HN03 I 5% HCI 
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To a 2 l flask add approximately l l reagent water. Add 40 ml concentrated HN03 and 100 ml 
concentrated HCI. Add 20.0 mL stock single element Y standard (I 0.000 ppm). Bring to volume 
with reagent water. Store in a polyethylene bottle. 

5.3.4 Calibration Curve Standards 

Note: A five point curve is prepared for potassium because it is prone to a high degree of 
interference. 

STDC_l (5.0 ppm K): To a 200 mL flask add approximately 100 mL reagent water. Add 4 mL 
concentrated HN03 and l 0 mL concentrated HCI. Add l 00 uL stock single element K standard 
( 10,000 ppm). Bring to volume with reagent water and mix well. Add 2.0 mL 100 ppm Y 
standard (see Section 5.3.3) and 4.0 mL stock Li standard and mix well. Store in a polyethylene 
bottle. 

STDC_2 (10.0 ppm K): To a 200 mL flask add approximately 100 mL reagent water. Add 4 mL 
concentrated HN03 and IO mL concentrated HCI. Add 200 uL stock single element K standard 
(I 0,000 ppm). Bring to volume with reagent water and mix well. Add 2.0 mL I 00 ppm Y 
standard (see Section 5.3.3) and 4.0 mL stock Li standard and mix well. Store in a polyethylene 
bottle. 

STDC_3 (25.0 ppm K): To a 200 mL flask add approximately 100 ml reagent water. Add 4 ml 
concentrated HN03 and l 0 ml concentrated HCI. Add 500 ul stock single element K standard 
( 10,000 ppm). Bring to volume with reagent water and mix well. Add 2.0 mL 100 ppm Y 
standard (see Section 5.3.3) and 4.0 mL stock Li standard and mix well. Store in a polyethylene 
bottle. 

STD_C.t (50.0 ppm K): For procedure, please see Section 5.3.2.2. 

STDC_5 (100.0 ppm K): To a 200 mL flask add approximately 100 mL reagent water. Add 4 
ml concentrated HN03 and 10 mL concentrated HCI. Add 2000 uL stock single element K 
standard ( l 0,000 ppm). Bring to volume with reagent water and mix well. Add 2.0 mL 100 ppm 
Y standard (see Section 5.3.3) and 4.0 mL stock Li standard and mix well. Store in a 
polyethylene bottle. 

Analyte 
Potassium 

CALIBRATION CURVE STANDARDS 

STDC 1 
5.0 ppm 

STDC 2 
10.0 ppm 

SIDC 3 
25.0 ppm 

smc 4 
50.0 ppm 

STDC 5 
100.0 ppm 
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5.3.5 Initial Calibration Verification Standard (!CV) - mixed standard in 2% HN03 I 5% HCl 

To a 1000 mL flask add approximately 500 mL reagent water. Add 20 mL concentrated HN03 

and 50 mL concentrated HCl . Add 5.0 mL Solutions Plus or equivalent QC-31. Bring to 
volume with reagent water and mix well. Add 10.0 mL 100 ppm Y standard (see Section 5.3.3) 
and 20.0 mL stock Li standard and mix well. Store in a polyethylene bottle. Light reduces the 
stability of several elements in solution. It is preferable to store the solution in the dark when not 
in use. 

The Solutions Plus or equivalent standard is a custom mix. The source for the !CV must be 
different than that used for the calibration. The same vendor may be used as long as the source is 
different. Note that different lot numbers for solutions may still be from the same source. When 
prepared as described, the standard will contain the following elements and respective 
concentrations: 

INITIAL CALIBRATION VERIFICATION STANDARD - ICV 

ELEME~I CQNCE~IRAIIQN (m21Ll 
Aluminum 12.5 
Antimony 0.50 
Arsenic 0.50 
Barium 0.50 
Beryllium 0.50 
Cadmium 0.50 
Calcium 12.5 
Chromium 0.50 
Cobalt 0.50 
Copper 0.50 
Iron 10.0 
Lead 0.50 
Magnesium 10.0 
Manganese 0.50 
Molybdenum 0.50 
Nickel 0.50 
Potassium 10.0 
Selenium 0.50 
Silver 0.50 
Sodium 12.5 
Thallium 0.50 
Tin 0.50 
Titanium 0.50 
Vanadium 0.50 
Zinc 0.50 



SOP No.: MT-014-00 
Initial Date: 7/17/96 

Page 7 of23 
Date Revised: NA 

5.3.6 Low Level Check Standard (CRI6010A)- mixed standard in 2% HN03 / 5% HCI 

To a l 00 mL flask add approximately 50 mL reagent water. Add 2 ml concentrated HN03 and 5 
mL concentrated HCI . Add 100 uL Solutions Plus or equivalent CRDL-T stock solution. CRDL
T is a custom blend. Bring to volume with reagent water and mix well. Add 1.0 mL 100 ppm Y 
standard (see Section 5.3.3) and 2.0 mL stock Li standard and mix well. Store in a polyethylene 
bottle. Light reduces the stability of several elements in solution. It is preferable to store the 
solution in the dark when not in use. When made as described the following mixture of elements 
and respective concentrations (which should be 2 times the EQL) are achieved: 

LOW-LEVEL CHECK STANDARD STOCK SOLUTION - CRI6010A 

ELEMENI CQNCENTRAIIO~ (mglL) 
Aluminum 0.200 
Antimony 0.010 
Arsenic 0.010 
Barium 0.004 
Beryllium 0.002 
Cadmium 0.002 
Calcium 0.400 
Chromium 0.020 
Cobalt 0.010 
Copper 0.010 
Iron 0.100 
Lead 0.010 
Magnesium 0.100 
Manganese 0.010 
Molybdenum 0.010 
Nickel 0.020 
Potassium 0.400 
Selenium 0.010 
Silver 0.010 
Sodium 1.000 
Thallium 0.010 
Tin 0.020 
Titanium 0.010 
Vanadium 0.020 
Zinc 0.040 
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5.3.7 Interference Check Standard solution A (ICSA)- mixed element standard in 2% HN03 / 5% HCl 

To a 1000 mL flask add approximately 500 mL reagent water. Add 20 mL concentrated HN03 

and 50 mL concentrated HCI. Add 100 mL of CPI or equivalent INTF A solution. Bring to 
volume with reagent water and mix well. Add 10.0 ml 100 ppm Y standard (see Section 5.3.3) 
and 20.0 mL stock Li standard and mix well. Store in a polyethylene bottle. Listed below are the 
elements and concentrations for the stock solution of INTF A solution and the final concentration 
when diluted: 

INTERFERENCE CHECK STANDARD A - ICSA 

Elements 

Al, Ca, Mg 
Fe 

Stock Final 
Concentration <m=fL> Concentration (mg/L) 

5000 500 
2000 200 

5.3.8 Interference Check Standard solution AB (ICSAB) - mixed standard in 2% HN03 I 5% HCl 

To a !000 mL flask add about 400 mL reagent water, 20 mL concentrated HN03 and 50 mL 
concentrated HCI. Add 100 ml INTFA solution (see Section 5.3.6), 10.0 mL CPI or equivalent 
ANALYTES B solution. 10.0 ml CPI or equivalent ALTERNATIVE ANALYTES B solution. 
The INTF A. ANAL YTES B, and ALTERNATIVE ANAL YTES B solutions are names of 
standard mixes provided by several manufacturers (e.g. Plasmachem, CPI, Solutions Plus). Add 
500 uL stock single element K standard (10,000 ppm), 400 uL stock single element Na standard 
( l 0,000 ppm), 1.0 mL stock single element Sn standard (I 000 ppm), and 1.0 mL stock single 
element Ti standard (1000 ppm). Bring to a final volume with reagent water and mix well. Add 
10.0 mL 100 ppm Y standard (see Section 5.3.3) and 20.0 mL stock Li standard and mix well. 
Store in a polyethylene bottle. Light reduces the stability of several elements in solution. It is 
preferable to store the solution in the dark when not in use. The following element mix and 
respective concentrations results: 
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INTERFERENCE CHECK STANDARD WITH ANALYTES SOLUTION - ICSAB 

ELEMEr!I CQr!CEr!IRAIIQr! CmVLl 
Aluminum 500 
Antimony 1.0 
Arsenic 1.0 
Barium 0.5 
Beryllium 0.5 
Cadmium 1.0 
Calcium 500 
Chromium 0.5 
Cobalt 0.5 
Copper 0.5 
Iron 200 
Lead 1.0 
Magnesium 500 
Manganese 0.5 
Molybdenum 1.0 
Nickel 1.0 
Potassium 5.0 
Selenium 1.0 
Silver 1.0 
Sodium 5.0 
Thallium 1.0 
Tin 1.0 
Titanium 1.0 
Vanadium 0.5 
Zinc 1.0 

5.3.9 Continuing Calibration Verification Standard (CCV)- mixed standard in 2% HN03 / 5% HCl 

To a 1000 mL flask add approximately 500 mL reagent water. Add 20 mL concentrated HN03 

and 50 mL concentrated HCl . Add I 0 mL Solutions Plus or equivalent QC-31. Bring to volume 
with reagent water and mix well. Add 10.0 mL 100 ppm Y standard (see Section 5.3.3) and 20.0 
mL stock Li standard and mix well. Light reduces the stability of several elements in solution. It 
is preforable to store the solution in the dark when not in use. 
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The CCV source may be the same as that of the calibration standards. When prepared as 
described, the standard will contain the following elements and respective concentrations: 

CONTINUING CALIBRATION VERIFICATION STANDARD - CCV 

ELEME~I CQ~~E!~HBA TIQ!S (mgfL) 
Aluminum 25 
Antimony l.O 
Arsenic l.O 
Barium l.O 
Beryllium l.O 
Cadmium 1.0 
Calcium 25 
Chromium 1.0 
Cobalt 1.0 
Copper l.O 
Iron 20 
Lead 1.0 
Magnesium 20 
Manganese 1.0 
Molybdenum 1.0 
Nickel 1.0 
Potassium 20 
Selenium 1.0 
Silver 1.0 
Sodium 25 
Thallium 1.0 
Tin 1.0 
Titanium 1.0 
Vanadium l.O 
Zinc l.O 
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6.1.1 The hardware should already be set up. The insnument requires electrical power, coolant water. 
argon gas, a vacuum pump, and ventilation. It should be operated in a thermally stable 
environment at a temperature between 15 to 20°C . 

6.1.2 After turning on the computer, the ThermoSPEC software should be booted automatically. If it 
did not, type in at the C:\> prompt CD\STA TION. While in C:\>STA TION directory, type 
STNRUN then press ENTER. 

6.2 lnsttument Ignition 

6.2.1 Check the supply of Argon weekly. The tank is located outside. It is filled with liquid argon with 
gas to supply the ICP. A gauge displays the volume of argon remaining in the tank. When the 
gauge drops to 1/4 full level place an order for a refill. Under typical work load the tank will last 
several months between fillings. 

6.2.2 The argon gas is regulated using a single stage regulator prior to connection to the ICP. The 
regulator pressure should be set to 60 psi. A second regulator is located within the torch chamber 
of the ICP. The pressure is regulated using the software. From the main pull down menu, choose 
Development, highlight Methods, press ENTER, then choose option F6 = Plasmalnfo. Under 
Gas Flow, the torch gas should be set at high flow, auxiliary gas flow should be set to low (0.5 
L/rninute), and nebulizer pressure should be 25 psi. 

6.2.3 Check the sample and rinse station drain buoys to make sure that the end of each drain tube is 
immersed in at least eight inches of fluid. The buoys should be empty enough to allow for the 
drainage of the current run. 

6.2.4 Place two peristaltic pump tubes (0.89 mm - orange/orange) into the white pump tubing cassenes 
and snap into place. Rotate the tension arm against the tubing. Rotate until the tension is taut and 
sample flow is steady. Optimum position for the tension arm is at approximately 5 o'clock. The 
upper tubing should have one end anached to the capillary tubing corning from the Autosarnpler 
and the other end anached to capillary tubing going to the torch nebulizer. The bottom tubing 
should have one end anached to the capillary tubing coming from the rinse beaker and the other 
end anached to the capillary tubing going to the rinse tube on the autosampler. Replace the tubing 
daily or more frequently if they look worn out or highly discolored. While looking at the front of 
the pump, the right side of the tubing holder should contain the ends that come from the 
autosarnpler probe and from the rinse beaker. The pump speed is regulated from the software. 
From the main pull down menu, choose Development, highlight Methods, press ENTER, then 
choose option F6 = Plasmalnfo. Under peristaltic pump parameters, analysis pump rate should be 
set at 110 rpm, flush pump rate should be set at 110 rpm, relaxation time should be O second, and 
pump tubing type should be Tygon-orange. Check that all flow directions are correct. The pump 
will not be operating at this point. The software will start the pump at the appropriate time. 

6.2.6 Fill the rinse bonle with a 5% solution of nitric acid. Although it has been suggested to match the 
ac:id concentration of standards and samples, it has been found that excessive carryover occurs for 
se:veral elements using this protocol. Place the autosampler probe into the rinse bottle. 

6.2. 7 Make sure that all vents are turned on. 
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6.2.8 The torch is controlled by the software. From the main pulldown menu. choose Setup, highlight 
Plasma Control Panel. press ENTER. then choose option Fl =Startup. To start the ignition 
procedure. you will now need to press F9 = Continue. The system will purge for 90 seconds and 
then the torch will automatically ignite. Even though the peristaltic pump will not be operating, 
you will need to keep the probe tip immersed in water. 

6.3 Instrument Operation 

6.3. l Before starting any analyses, and after igniting the plasma, let the instrument thermally stabilize 
for at least 60 minutes. 

6.3.2 Profile the instrument by aspirating a 5.0 ppm arsenic standard. NOTE: This standard needs to 
contain the same concentrations of Yttrium and Lithium that the calibration standards contain. 
Choose the Setup pulldown menu and then highlight Profile and press ENTER. Press F3 = 
automatic profile. Enter a flush time of 25 seconds and an integration time of 0.5 seconds. 
Aspirate the arsenic standard by placing the probe tip into the bottle. Press FI = run to begin the 
automatic profile operation. When profiling is completed, check the peak position. If the 
resulting profile does not show a peak position of between ±0.5, unlock the dial and move the 
vernier 100 units in either direction: lock the dial and repeat the profile. If the peak position from 
the profile is between ±0.5. press Fl =Calculate SS. When the vernier position comes on the 
screen, press ENTER. The new vernier position will appear on the upper-right of the screen. 
Unlock the dial and move it to the new position; lock the dial and press ESC. Check the precision 
of the profile by repeating the above steps. When the peak position reads within ±0.1, accept the 
profile by pressing F9. 

6.3.3 To perform a manual profile refer to the ICAP 61 E Trace Ana/y:er Operator's Manual. Section 7 
(Setup Menu) pages 6 - 8. 

6.4 Developing an Autosampler Table 

6.4.1 There are several useful function keys which may be used to edit the autosampler table. There are 
3 different menus for the function keys. The first menu is always shown when either the Alt or 
Crtl key is pressed. The second menu is shown when the Alt key is held down. The third menu is 
shown when the Crtl key is held down. The beginning analyst should use only the main and Alt 
menu functions. Those two menus allow the editing of the autosampler table. 

6.4.2 Choose the Exit pulldown menu. 

6.4.3 Under the Exit menu, highlight Asedit.exe and press ENTER. Enter a name for the Autosampler 
Table. The default is the last one modified. Use the following guideline for naming the 
autosampler table: Numerical date followed by alphabetical sequence of runs performed that day 
(e.g., For a table analyzed on the second run of the day on April, 1 1996, the table should be 
labeled 040196 _B.) After typing in a name, press ENTER. 

6.4.5 Press F3 = Add set. The arrow keys will allow the analyst to move between the prompts. For the 
"Set Description", type ICP RUN and the date of analysis. For the "Method Name"', type 
CLPNEWI. Under "Default Operator ID", enter your initials. The other fields except "Auto
Rinse Between Samples" and "Rinse Time" are not required but are available to help distinguish 
between runs for different clients or projects and used to aid in database searches. The "Auto
Rinse Between Samples" should be set to YES. Highlight the answer and press the space bar to 
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toggle between "YES" and "NO". Type in 60 for the amount of seconds the instrument rinses 
between samples. A 60 second rinse has been found to be adequate for most analyses. The 
analyst can increase this time if carryover is apparent but should not decrease the time as it is a 
method requirement. 

6.4.6 The next prompt is"# Sample Positions needed". A rule of thumb here is to guess high. It is 
easier to delete unused sample positions than to add more. The default for the next prompt 
"Starting Rack Number" is 2. (Rack I is used for calibration and QC standards). The default for 
the prompt "Starting Position Number" is I. Both of the above can be changed, if needed. 
Highlight the answer area for ·'Default Sample Name". Press the space bar once and this should 
delete the default "Sample-I". Highlight the answer area for the prompt "Auto Increment?". 
Press the space bar to toggle to "NO" or ·'YES" depending on how many sequential sample ID 
numbers are in the analysis set and the ease afforded the operator in building the table. The 
prompt "Default Limit Check Table Name" should be left as is. Unless all the samples have the 
same dilution factors, the prompt "Default Correction Factor" should be left at I. 

6.4.7 Press Fl to "Edit Samples". Press F5 to insert standards. The standards defined for the method 
chosen will automatically be inserted into the table. For more information about defining 
standards, see ICAP 61 E Trace Analyzer Operator's Manual, Section 5 (Development Menu) 
pages 10 - 12. Use the arrow key to highlight the position below the last standard and press F3 to 
insert standard. Type in all of the standards preceded by "H" to indicate the method required 
readback. Use the arrow keys to go to the CheckTable column for the "HSTDs". Press SHIFT 
and the key with ?/symbols simultaneously. This will bring up the options menu. Choose the 
appropriate QC check table and press enter. Enter all of the standard readbacks in this manner. 
After the standard readbacks have been entered, press F3 to insert QC and type ICY. Go to the 
CheckTable column and insert the appropriate check table in the same manner as the standard 
readbacks were entered. Next, use the arrow keys to highlight the sample under the ICY. Press 
F7 to insert a blank. Type ICB. Again, go to the CheckTable column, press SHIFT, and the key 
with?/ symbols simultaneously. This will bring up the options menu. Choose the appropriate 
Blank check table and press ENTER. The default is CCB6010A. Follow this procedure to insert 
QC samples such as HSTDs, ICY< ICB< CCV< CCB<etc. The procedure is similar for other QC 
samples such as the CRI. !CSA. and the ICSAB. The only difference is that F3 (insert standard) 
and F7 (insert blank) are not employed. They are treated as samples within rack 2. The series of 
calibration and check standards should be as follows: Blank, STD2, STD I, STDC _ 4, STD3, 
HSTD2, HSTDI, HSTDC4, HSTD3, rev, ICB, CRl6010A, ICSAL ICSABI, CCV, and CCB. 

6.4.8 Always start off with the preparation blank for a set of samples. Enter the complete preparation 
blank name as given by the sample preparation group with the addition of a W to indicate an 
aqueous preparation or an S to indicate a solid preparation (e.g., PBWI 992 or PBS2003). 

6.4.9 Enter the Laboratory Control Sample for a set of samples directly after the Preparation Blank. 
Follow the naming convention discussed above for the preparation blank. 

6.4.10 Enter the entire Ross Analytical work order number for the sample. Example 96-00-000-00A. If 
th1e sample is a duplicate, enter 96-00-000-00AD. If the sample is a spike or spike duplicate, enter 
96-00-000-00AS or 96-00-000-00ASD. If the sample is a post-spike or post-spike duplicate, enter 
96-00-000-00AA or 96-00-000-00AAD. On samples that need dilutions, try to fit the whole 
w~'rk order number with the dilution. If necessary, truncate from the left of the work order 
number until the dilution and sample fit in the space allowed. 
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6.4.11 After entering each set of 10 samples, (including PB. LCS, S/SD. Al AD and other QC samples) 
insert CCVs and CCBs. The !CS standards must be run at least twice every eight hours or at the 
beginning and end of an analytic run, which ever is more frequent. If the analysis is anticipated to 
last more than eight hours, insert an !CSA/AB to confonn with this rule. Always end your table 
with an !CS sequence and CCV/CCB set. Remember to change the CheckTable column to reflect 
the method QC requirements for the CCV, CCB and !CSA/AB. 

6.4.12 After all the samples have been added to the table, delete any unused sample positions by 
highlighting the unused position and pressing F2. After all the unused sample positions have been 
deleted, press F9 until the computer displays in the upper left-hand comer the message 
"Examining Autosampler Table." Press F2 to print a listing of the autosampler table developed. 
When printing is complete, press F9 to save the autosampler table and return to the main menu. 
Update the method as described in the next section. 

6.5 Updating the Method 

6.5. l Select the Development pulldown menu, highlight Methods. and press ENTER. 

6.5.2 Type in CLPNEWI, ifit is not the default answer in the prompt, press ENTER. 

6.5.3 Highlight the answer to the prompt "Analysis Data File". Type in the date of analysis and which 
run of the day it is (e.g., ifthe date is 01101196 and it is the first run of the day, type in JA0196A.). 

6.5.4 Highlight the answer to the prompt "Autosampler Table". Type in the name of the autosampler 
table (see Section 6.4 for autosampler table set up). 

6.6 Limit Check Tables 

6.6. l Select the Development pulldown menu, highlight Sample Limit Checks, and press ENTER. 

6.6.2 Type in the name of the limit table, if known, then press ENTER or press F6 to get a list of 
available tables. When choosing from a list, enter the number of the corresponding table then 
press ENTER tv·ice to edit the table. 

6.6.3 The table LIM6010A contains the linear range for HIGH LIMIT and the EQL for the LOW 
LIMIT. It is used for checking acceptable result ranges for unknown samples. 

6.6.4 The table CCB60 I OA is set up to flag analyte concentrations that exceed the absolute value of the 
EQL. 

6.6.5 The table !CSA is set up to flag concentrations of interferences (e.g., Al, Ca, Fe and Mg) that 
exceed a range of 80 - 120% of the true value, and to flag analyte concentrations that exceed the 
absolute value of the 2 times the EQL . 

6.6.6 The table ICSAB is set up to flag concentrations of interferences and analytes that exceed a range 
of 80 - 120% of the true value. 

6.6. 7 The table CR160 l OA is set up to flag concentrations of all analytes that exceed a range of :::4 
times the EQL. 
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6.7. I The table ICY is set up to flag analyte concentrations which exceed a range of90 - 110% of the 
true value. 

6.7.2 The table CCV is set up to flag analyte concentrations which exceed a range of90 - 110% of the 
true value. 

6.8 Instrument Shutdown 

6.8. I Extinguish the plasma by choosing Setup from the main pulldown menu, highlighting Plasma 
Control Panel, then pressing ENTER. Choose option F7 = Shutdown. The plasma will 
automatically shut off. 

6.8.2 Release the pump tubing cassette from the pump and release the tension ann to relieve the tension 
on the pump tubing. The pressure must be released when the pump is not turning or it causes 
deformation of the tubing and will lead to analysis problems. 

7.0 ANALYSIS 

7.1 Sample preparation 

7.1.1 Line up the number of 30 mL sample cups needed to prepare each sample in the analysis set 
including all PBs, LCSs, and MS/MSD pairs on the bench top. 

7.1.2 Using a 100 uL pipette, place 100 uL of 100 ppm Y standard (see Section 5.3.3) and 200 uL of 
stock Li standard (I 0,000 ppm) into each cup. 

7 .1.3 Using a I 0 mL pipette, place 10 mL of each sample into each cup. Mix by gently swirling the 
cup. Pour the sample into the 16 X I 00 mm plastic ICP autosampler tubes, filling the tube to the 
top (approximately 9 mL). 

7.1.4 Follow the printout of the autosampler table to place the samples correctly into the rack. 

7 .2 After starting and equilibrating the instrument, setting up the autosampler table, defining the method, 
checking and defining limit and QC check tables, and loading samples and standards into their correct 
positions in the autosampler tray, analysis can begin. 

7.2.1 To begin analysis first select Operation from the main pulldown menu, then highlight Analysis 
and press ENTER. 

7.2.2 The software will prompt what method to use. CLPNEWl is currently the method of choice for 
analyses under SW-846, Method 6010A protocol. If it is not already the default answer for the 
prompt, type in CLPNEWI and press ENTER. 

7.2.3 Press F9 to run an analysis using a developed autosampler table. 

7.2.4 The software will display the autosampler table specified in Section 6.4.4; if it is correct, press 
ENTER. 
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7.2.5 The software then displays the first solution to be analyzed. For most cases this will be a 
BLANK. This can be changed by using the arrow keys. 

7.2.6 Press Fl to begin the analysis. The analysis may be halted when the autosampler is running a 
sample (not rinsing) by pressing FI then ENTER twice. The software then displays the same 
screen as in Section 6.5.6. Repeat procedure from this section to restart analysis. 

7 .3 Calibration Standards 

7.3.l Section 7.3 ofSW-846, Method 6010A states "Profile and calibrate the instrument according to 
the instrument manufacturer's recommended procedures. The calibration curve shmilil consist of 
a blank and three standards." This statement is contradictory ifthe "manufacturer's recommended 
procedures" is a two point calibration, (e.g.,, a blank and one standard), as is the case with the TJA 
61 E Trace ICP. It has been experimentally verified that the procedures recommended by the 
manufacturer, when followed correctly, produce more accurate data in a more efficient manner 
than that obtained using a three point calibration curve, especially for data at or near the detection 
limit. Therefore the manufacturer's recommendations for calibration have been adopted by this 
SOP. 

7.3.2 Validation of the entire calibration range is accomplished using check standards at low medium 
and high levels during the analytic run. 

7.4 Samples 

7.4. l All samples and quality control checks are analyzed in the same manner. No special consideration 
is provided to any analysis which would bias a result (such as longer or shorter rinse times). 
Triplicate readings are achieved for each sample and results averaged. 

7.4.2 Sample results must fall within the established linear range. This includes analytes which may not 
be required for reporting to the client but for which their presence may influence correction 
factors or analyte behavior. 

7.4.3 Some samples may require dilution due to their viscosity and ability to be handled by the delivery 
system of the instrument. When performing dilutions, use caution to achieve the least dilution 
possible without affecting the validity of the results or operation of the system. 

7.4.4 Ifa sample is causing contamination problems due to high levels ofanalyte, the system may be 
interrupted and allowed to rinse prior to analysis of another sample. The efficiency of the rinse 
must be verified by running a blank as a sample before continuing analysis. 

8.0 CALCULATIONS 

8.1 Soil 

Sample Result (mg/kg) = instrument result (mg/L} x instrument dilution x final prep vol (ml) 
sample wt (g) 

8.2 Water 

Sample Result (mg;L) =instrument result (mg!L) x instrument dilution x final prep yol (mL) 
initial prep vol (mL) 
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9.1 Before beginning sample analysis check standards and other quality control samples must be analyzed. 

9.1.1 First, reanalyze the calibration standards as samples. Results should agree within ±5% of the 
known values. If this control limit is not met, detennine and correct the cause of the problem. 
Recalibrate the instrument. 

9.1.2 Analyze the Initial Calibration Verification Standard(s), !CV, after the highest calibration standard 
has been reanalyzed. This standard is used to validate the source, ensure that the correct 
procedure was used for preparation of the calibration standards, and the accuracy of the 
calibration curve. Results must fall within ±10% of the true value. If this control limit is not met, 
detennine and correct the cause of the problem. Recalibrate the instrument. 

9.1.3 Analyze the Initial Calibration Blank Standard, ICB, after the ICY. This standard is used to verify 
that carryover is not occurring and that results near the detection limit are not biased by the slope 
and intercept of the calibration curve. The absolute value for the results of the ICB shall not be 
greater than the reported EQL. If this control limit is not met. detennine and correct the cause of 
the problem. Recalibrate the instrument. 

9.1.4 Analyze the Low Level Check Standard, CRI, after the ICB. This standard is used to verify the 
accuracy of results near the detection limit. Results of the CRI should agree within ±4 times the 
EQL (e.g., ifthe EQL is 10 ppb. the acceptance range is 0 - 40 ppb). Although this is not a 
method requirement, this criteria has been adopted to validate the use of the calibration curve 
described above. If this control limit is not met. detennine and correct the cause of the problem, 
reanalyze the CRI. Recalibration may be necessary. 

9.1.5 Analyze the Interference Check Standard, ICSA, after the CRI. This standard is used to verify the 
accuracy of the interferences, the accuracy of correction factors applied, and their effect on results 
in the absence of analyte. Results for the interfering elements (Al, Ca, Fe, and Mg) should agree 
within ±20% of their true value. Results for the analytes affected by the interferences should not 
be greater than ±2 times the reported EQL. If these control limits are not met, detennine the cause 
and correct the problem. Recalibration may be necessary. The !CSA must be run at the beginning 
and end of the analytic run, or twice during each 8-hour shift, whichever is more frequent. 

9.1.6 Analyze the Interference Check Standard with Analytes, ICSAB, after the ICSA. This standard is 
used to verify the accuracy of the interferences, the accuracy of interelement and background 
correction factors, and their effect on results in the presence of analyte. Results for the interfering 
elements and the analytes should agree within ±20% of their true values. If these control limits 
are not met, detennine the cause and correct the problem. Reanalyze the ICSAB. Recalibration 
may be necessary. The ICSAB must be run at the beginning and end of the analytic run, or twice 
during each 8-hour shift, whichever is more frequent. 

9.1. 7 Although not a method requirement, it is prudent to "close out" the sequence of check standards 
that are run just after the calibration with a Continuing Calibration Verification Standard (CCV) 
and a Continuing Calibration Blank (CCB). Control limit criteria for these standards is the same 
as that for the ICY and ICB. The CCV and CCB should then be analyzed after every ten samples 
(Preparation Blanks, LCS, S/SD, A/AD and other QC samples are counted as samples), and at the 
end of the analytic run. 
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9.1.8 A serial dilution of a sample within a batch should be performed if matrix interference is 
suspected. Dilution results should agree within ± 10% of the original values if the analyte 
concentrations are greater than a factor of I 0 above the EQL after the dilution. Further dilution 
will be necessary if the criteria is not met. 

9.1.9 A minimum of one method preparation blank per sample batch must be prepared and analyzed to 
determine if contamination from the preparation procedures has occurred. The method 
preparation blank is carried through the entire process as a sample. Results for the method 
preparation blank should be less than the reported EQL. If these criteria are not met, determine 
the cause and correct the problem. Repreparation of the blank. and the entire batch associated 
with it, may be required. In some cases. the blank may be subtracted from the sample results if it 
is verified that the cause was consistent for all results. Results may also be reported when the 
blank exceeds the EQL if sample results exceed the blank concentrations at a level twenty times 
that of the EQL. 

9.1.10 Analysis ofa Laboratory Control Sample (LCS), described as a "quality control sample" in 
Section 5 .8 of Method 60 l OA, should be performed for each batch. If possible, the LCS matrix 
should mimic that of the samples in the batch. This helps to validate the applicability of the 
method utilized for the matrix. Results of the LCS should agree within ±20% of the theoretical 
value or within the confidence interval established by the manufacturer. If this criteria is not met 
reprepare and reanalyze the samples associated with the batch. In some cases repreparation is not 
possible when all of the sample is used during initial preparation. In these cases flag the data 
associated with the QC failure using a narrative form and/or a nonconformance report form. 

9.1. l l Spiked replicate samples are to be analyzed at a frequency of 5% (one set of replicates per twenty 
samples) or per analytic batch, whichever is more frequent. Analyzing spiked replicate samples 
also fulfills the requirement for analysis ofa replicate sample (SW-846 Method 60IOA, Section 
8.4). The spikes should be made prior to preparative procedures and then processed as samples. 

These matrix spikes and matrix spike duplicates are identified by adding S and SD to the ends of 
sample !D's. Spike levels are specific to the matrix and are covered in SOPs for the preparation 
methods used. Recovery and reproducibility must be determined using results of these samples. 
The Sand SD recovery must be within ±20% of the theoretical value, as determined using the 
following formula (note - all dilution factors must be corrected prior to use in this formula): 

%REC = (spike result - sample result) X I 00 
spike added 

If the recovery is not within control limits, a procedural error or matrix interference may be 
suspected. Presence of the interference and its effect on the analytic system employed must be 
determined. This is accomplished by diluting and reanalyzing the replicate spikes and samples 
until control limits are met, or by performing a post-digestion spike. 

The reproducibility, expressed as relative percent difference (RPO). is to be within 20% for 
sample values greater than ten times the IDL. The following formula is to be used to calculate 
RPD: 

RPD = (first sample result - second sample result) X 100 
average of first and second results 
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lfthe reproducibility is not within control limits, a procedural error or matrix effect may be 
suspected. Analysis of a post digestion spike and post spike duplicate. and respective RPO values, 
are required to determine the cause of the problem. 

9.1.12 Post digestion spikes are performed to determine if quality control failures from the S/SD analyses 
are due to matrix effects or to procedural problems and if the effects are matrix related. If matrix 
related, post digestion spikes provide information regarding what degree of bias is encountered. 
Post digestion spikes and spike duplicate samples are identified with an A/AD at the end of the 
sample ID. Post spike recovery and reproducibility are calculated in the same manner as that for 
matrix spikes. The post spike should be recovered within 75% to 125% of the theoretical value 
for analytes whose concentrations are less than 4x the spike level added. If this limit is not met, 
matrix interference is suspected and results shall be flagged using a narrative with the report. 

9. l. l 3 Instrument Detection Limits (IDL) must be determined quarterly and whenever a new element is 
added. IDLs are determined by running seven replicates of a solution that is at a concentration 3 
to 5 times the expected IDLs of the elements, then multiplying the standard deviation of the seven 
replicates by 3. Average results from three, nonconsecutive days are used for determining the 
final IDL value. 

9. l.14 Method Detection Limits (MDL) must be determined annually and whenever a new element is 
added. The MDL must be determined for each matrix (e.g., aqueous and solid). The MDLs are 
experimentally determined by averaging results from analysis of seven replicate samples which 
have been spiked at a level approximating the EQL. Each matrix is spiked and prepared for 
analysis according to a defined method for that matrix. 

9.1.15 The Estimated Quantitation Level (EQL) is a value derived from the MDL which is rounded and 
adjusted to reflect other laboratory constraints (e.g. background contamination), and market 
requirements. The EQL is typically one to ten times the MDL, but at no time may it be lower. 

9.1.16 Instrument Linear Ranges (LR) must be determined quarterly and whenever a new element is 
added. The LR of an element is determined by analyzing the element at successively higher 
concentrations until self absorption or other effects cause the accuracy of results to fall outside a 
range of± 5 % of the true value. The result for the LR is then rounded to a whole number. 

10.0 INTERFERENCES 

l 0.1 Spectral Interferences 

Spectral inte.rferences are caused by: (I) overlap of a spectral waveline from another element; (2) 
unresolved overlap of molecular band spectra; (3) background contribution from continuum or 
recombinant phenomena; and (4) stray light from the line emission of high concentration elements. 
Spectral overlap can be compensated by computer-correcting the raw data after monitoring and measuring 
the interfering element (e.g., applying IEC factors). Unresolved overlap requires selection of alternate 
wavelengths.. Background and stray light can be corrected using background correction (BGC) adjacent to 
the analytic line. 

The wavelengths and background correction points utilized in this method have been carefully chosen after 
extensive experimental evaluation. The IDL, MDL, LR and IEC values are all affected by the choice of the 
BGC points. Therefore, if the wavelines and BGC points for each element are altered, new IDLs. MDLs, 
LRs and IECs must be determined. 
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10.1. l Element-specific interference is expressed as analyte concentration equivalents (e.g., false analyte 
concentrations) arising from the interfering elements. The interference effects of each element on 
every other element must be experimentally determined under conditions which mimic normal 
operations. The values achieved are used to calculate lnterelement Correction Factors (IECs). 

For example: If the effect of 1000 ppm of aluminum produces a false concentration for arsenic at 
a concentration of4.814 ppm, the IEC factor is 0.004814 (4.814/1000). 

I 0.1.2 Interference correction is applied during analysis by multiplying the !EC by the concentration of 
the interfering element in a sample and subtracting or adding the result to the analyte 
concentration. It is important to use the correct sign ( + or -) for the IEC as there may be additive 
or subtractive forces at work. If the effect of the interference is additive to the analyte 
concentration, the sign used for the IEC in the ThermoSpec software is also positive. If the effect 
of the interference is subtractive to analyte concentration, the sign used is negative. 

10.2 Physical Interferences 

Physical interferences are effects associated with the sample nebulization and transport processes. 
Differences in viscosity, volatility and surface tension between calibration standards and samples can cause 
inaccuracies. This is most apparent for organics and samples with high TDS levels or acid concentrations. 

10.2. l Physical interferences can be reduced by diluting the sample, using a peristaltic pump and by 
normalizing the data with an internal standard. In the case of the TJA6 l E Trace ICP, Y is used as 
an internal standard. 

10.2.2 Salt buildup from samples with high TDS levels can clog the nebulizer tip and torch injector, 
affecting aerosol flow, and resulting in instrument drift. This problem can be controlled by 
wetting the argon prior to nebulization. using a tip washer, or diluting the sample. The nebulizer 
frequently requires cleaning to prevent salt buildup. This is recommended as a daily preventative 
maintenance task. 

I 0.2.3 Temperature fluctuations in the environment cause differences in the density and surface tension 
of samples and standards resulting in inaccuracies and instrument drift. This problem is best 
controlled by maintaining a stable temperature in the room, but can be corrected for by using an 
internal standard. 

10.3 Chemical Interferences 

Chemical interferences include molecular compound formation, ionization effects and solute vaporization 
effects. 

10.3. l Molecular compound formation is controlled in part by utilizing preparation procedures that break 
down complex structures and stabilize dissolved elements. The ICP technique itself aids to 
minimize this phenomena. 

10.3.2 Ionization effects can be overcome by adding high concentrations of alkali salts to force ion 
equilibrium to favor analytes of interest. Lithium carbonate is used for this with the TJA 61 E 
Trace ICP. 

10.3.3 Solute vaporization effects are controlled by matrix matching or by method of standard additions. 



11.0 TROUBLESHOOTING 

11. I Printer does not work 

I I. I.I Not plugged in 

11. l.2 Not turned on 

11.1.3 Not connected to computer 

11. l .4 Paper jammed or empty 

11.2 Analysis will not commence 

11.2. l 10 Amp fuse on power distribution panel blown 

I 1.2.2 Double toggle on source not on 

I 1.2.3 Double toggle on power distribution panel not on 

1 I .2.4 Reset button not pressed 

11.2.5 Unit not wanned up 

I 1.2.6 Door to sample chamber has not been opened and closed since last bum 

11.2. 7 Source not functioning properly 

11.2.8 1 Amp fuse on low voltage power supply blown 

11.2.9 Safety interlock switches not shut off 

11.3 Poor Analytical Results 

11.3 .1 Instrument not profiled correctly 

11.3.2 Sample and standards not matrix matched 

11.3 .3 Argon gas flows and pressures wrong 

11.3 .4 Leaks in argon system 

11.3.5 Poor argon gas quality 

11.3.6 Blockage, leaks or broken connections in delivery system tubing 

11.3. 7 Room temperature not stabilized (2 degrees per hour maximum change) 

11.3.8 2 Amp high voltage power supply fuse blown 

11.3.9 IEC factors not applied, or applied incorrectly 
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11.3. l 0 Standards contaminated 

11.3 .11 Standards prepared incorrectly 

11.3.12 Standards too old 

11.3.13 Torch dirty 

11.3.14 Pump tubing worn, defonned or contaminated 

11.3 .15 Peristaltic pump not turning smoothly 

11.3 .16 BGC points not appropriate 
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12.0 TABLE(S) 

TABLE 1- ESTIMATED QUANTITATION LIMITS 

ELEMENT EQL Cug/Ll 

Aluminum 100 
Antimony 5.0 
Arsenic 5.0 
Barium 2.0 
Beryllium 1.0 
Cadmium 1.0 
Calcium 200 
Chromium IO 
Cobalt 5.0 
Copper 5.0 
Iron 50 
Lead 5.0 
Magnesium 50 
Manganese 5.0 
Molybdenum 5.0 
Nickel 10 
Potassium 200 
Selenium 5.0 
Silver 5.0 
Sodium 500 
Thallium 5.0 
Tin 10 
Titanium 5.0 
Vanadium 10 
Zinc 20 
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The purpose of this procedure is to ensure that each new column (media or film coating) is tested and the 
chromatography checked for proper elution order prior to the column being used-for sample analyses. 

2.0 APPLICATION 

This procedure is to be applied for all new columns which are purchased for use in the GC laboratory. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Following conditioning of the new column but prior to use for sample analyses, a standard(s) containing the 
compound(s) of interest is analyzed. The chromatogram is then compared to the chromatogram provided by 
the vendor. 

If additional or other compounds are analyzed which are not contained on the chromatogram provided by 
the manufacturer, the individual components must be injected and analyzed separately to indicate wheu 
they elute on the column. 

5.2 Once the data have been compiled, the analyst must submit it to the Group Leader, Operations Manager, or 
Quality Assurance Manager for sign-off approval. 

5.3 Sample analysis may begin once sign-off approval has been obtained. 
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The purpose of this procedure is to describe the analysis of organophosphorus pesticides by Gas Chromatography 
using a thermionic specific detector (TSO). 

2.0 APPLICATION 

This procedure utilizes information from EPA SW-846, methods 8140 for packed columns and 8141 for capillary 
columns. It describes the elements necessary to comply with these methods for the quantitative analysis of 
organophosphorus pesticides. Discussion of interferences is found in Section 9.0. Table I list the targets and their 
corresponding EQLJRLs. This procedure applies to the analysis of soil, water, and waste matrices. 

3.0 REFERENCES 

EPA SW-846, method 8140 - Organophosphorus pesticide analysis by packed column. 
EPA SW-846, method 8141 - Organophosphorus pesticide analysis by capillary column. 
EPA SW-846, method 8000 - Gas Chromatography. 
EPA SW-846, method 3500A - Organic Extraction and Sample Preparation. 
EPA SW-846, method 3510A - Separatory Funnel Liquid-Liquid fa1raction 
EPA SW-846, method 3550 - Sonication Extraction 
EPA SW-846, method 3600A- Cleanup. 
EPA SW-846, method 3660 - Sulfur Cleanup. 
Varian Manual - Publication Number 03-914089-00, for Thermionic Specific Detectors, 1987. 

4.0 AS SOCIA TED SOPS 

OP-019 - Extraction of Organophosphorus Pesticides from Soil Samples. 
OP-018 - Extraction ofOrganophosphorus Pesticides from Water Samples. 

5.0 EQUIPMENT 

5.1 Gas Chromatograph - Varian 3400 suitable for direct- injections with a Thermionic Specific 
Nitrogen/Phosphorus detector. 

5.2 Autosarnpler - Leap Technologies autosampler capable of being programmed to inject a sequence of 
samples using a lOuL syringe. 

5.3 Gas Chromatographic Column - RTx-1701 
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5.4 Data System - currently "Chromperfect." capable of collecting data points to measure peak areas and 
calculate results. Also includes Perkin-Elmer data boxes which collect data during the run and then 
transfer this information to the system upon completion of a run. 

5.5 Syringes - various volumes 

5.6 Autosarnpler Vials - 2mL volume 

5.7 Syringe rinse bottles for autosamplers 

5.8 lOOmL and 200mL volumetric flasks 

6.0 ST AND ARDS AND SOLUTIONS 

6.1 Stock Standards 

Organophosphorus standards are purchased from a commercial vendor at a concentration of 2,000 ug/mL. 
A Certificate of Analysis accompanies the ampules certifying that the material meets or exceeds QA/QC 
criteria established by the U.S. EPA for commercially purchased anal)tical standards. This certificate 
which comes '"'ith each ampule must be filed with the Manager of Quality Assurance. After coming to 
room temperature, this commercial standard is diluted down by adding 0.25mLs from the ampule to a 
well-rinsed 50.0 mL volumetric that is partially filled with hexane. A malathion stock must be added to 
this also since this surrogate is not part of the purchased mix. The malathion stock should be at 630 
ug/mL, and 1.0 mL of this is added to the 50.0 mL volumetric. The volume is brought up to SO mLs with 
hexane for a final concentration of 10.0 ug/mL and 12.0 ug/mL for malathion. From this stock solution 
the six working standards are made. All standards must be refrigerated and protected from light in ambe 
bottles. The 10.0 ug/mL stock solution must be replaced after six months or sooner if comparison with 
check standards indicates a problem (method 8141-section 5.6.3). All standards must be logged into the 
standards logbook and given an identification according to the GC system. When these standards are 
verified, the verif)ing chromatograms and other information must be placed into the standards logbook 
behind the logbook page containing the serial dilutions and calculations. 

6.2 Calibration Standards 

Six levels of standards are made using the 1 Oug/mL stock solution containing the nine organophosphorus 
targets plus the surrogate. The levels are 50ng/mL, lOOng/mL, 150ng/mL, 200ng/mL, lOOOng/mL, and 
2000ng/mL. These are made by diluting down the stock solution in hexane to the desired concentration. 
The lowest level is near, but above, the method detection limit. The highest level is utilized to correspond 
to the expected upper range of concentrations in the samples and/or the working range of the detectors. 
Calibration standards must be replaced after two months or sooner if comparison with a check standard 
indicates a problem. (per method 8141-Section 5.7). 

6.3 Surrogates 

Malathion is the surrogate used to monitor the performance for the sample extraction, sample cleanup 
(when performed), instrumentation, and the effectiveness of the method in dealing with each sample 
matrix. The working surrogate is prepared in the GC lab from a stock solution. A malathion standard 
stock solution is made by taking approximately l 7mg of the malathion and adding it to a rinsed lOOmL 
volumetric: partially filled with hexane. The volume is then brought up to lOOmLs giving a concentration 
of l 70ug/mL. This stock is then diluted down to make the working surrogate. This is usually done by 
taking 2.5mls of the l 70ug/mL stock and adding it to a well-rinsed 200mL volumetric partially filled 
with acetone. The volume is then brought up to 200mls for a concentration of approximately 2ug/mL. 
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One mL of this surrogate stock is spiked into the blanks, check samples, samples, matrix spikes, and 
matrix spike duplicates prior to extraction. 

6.4 Laboratory Control Standards (LCSs), Matrix Spikes (MSs), And Matrix Spike Duplicates (MSDs) 

The commercially-purchased stock standards containing the nine organophosphorus pesticides are diluted 
down to make a spike at the concentration of 1.0 ug/mL in acetone. The organic preparatory lab spikes 
2.0 mLs of this spike into a blank to make the LCS, and 2mLs each into two duplicates of a sample to 
make the MS and the MSD. A LCS is extracted with every batch of samples or every twenty samples, 
whichever is more frequent. MS/MSDs are spiked for every twenty samples of each matrix and/or when 
specifically requested by the client. 

6.5 Internal Standard 

An internal standard (I.S.) is an analyte that has similar analytical behavior to the compounds of interest. 
It is utilized to ensure all calculations are done on a unifonn basis. It should be noted that, generally, the 
internal standard being used should not be affected by method or matrix interferences. However, no 
internal standard will be applicable to all samples. Therefore the analyst must be aware of any 
fluctuations in internal standard response in the samples in order to ensure matrix interferences are not 
occurring and affecting the calculations. In this case dichlorvos is used as the I.S. The I.S. solution is 
prepared at a concentration of approximately 28ug/mL. An aliquot of lOuL ofl.S. is spiked into exactly 
1. OmL of all standards, blanks, LCSs. samples, MSs, and MSDs in the GC lab just prior to analysis. 

7.0 PROCEDURE 

7.1 GC Operating Conditions 

Samples are analyzed using a Varian 3400 GC under the follO\\ing conditions: 

7.1.1. Detector: Thennionic Specific (TSO). 
Column: 30 M x 0.53mm ID. lum dfRTx-1701 capillary column. 
Confirmation Column: RTx-5 
Injector Temperature: 250°C 
Detector Temperature: 300°C 
TSO Range: 12 

7.1.2 Approximate Gas Flows: 
Carrier Gas (Helium) : 6-8 mUminute. 
Make-up Gas (Helium): 22-24 mUminute. 
Air: 175 mLJminute. 
Hydrogen: 4.5rnLJminute. 

7.1.3 Temperature Program: Initial temperature 45°C hold 0.50 minutes. Rampl: 10°C/minute to 
160° and hold for 2.0 minutes. Ramp2: 4°C/minute to 200°C and hold 0.0 minutes. Rarnp3: 
10°C/minute up to 275°C and hold for 2.50 minutes for a total run time of 34.00 minutes. The 
current temperature program should be kept current and on file in the analytical conditions 
logbook. With any modification of the temperature program, this SOP must be updated 
accordingly. A copy of the most recent anal)tical conditions logbook page follows this SOP as 
figure I. 

7.1.4 The elution order of the organophosphorus pesticides on an RTx-1701 column is as follows: 
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2. Dichlorvos (Internal Standard) 
3. Thionazin 
-'· Pho rate 
S. Sulfotepp 
6. Disulfoton 
7. Dimethoate 
8. Methyl Parathion 
9. Malathion (Surrogate) 
10. Ethyl Parathion 
11. Famphur 

For a sample chromatogram of the targets above, see Figure II. following this SOP. 

7.2 Calibration Procedure 

7.2.1 Initial Calibration 

The six levels of the calibration standards are run first to create calibration curves. A luL 
injection is delivered to the instrument by the autosarnpler. Peak area is tabulated against 
concentration on column to give a response which is based on the internal standard called the 
Relative Response Factor (RRF). 

RRF = As Cis I Ais Cs where: As = Response (area) for anal)'1e to be measured. 
Ais = Response for the internal standard. 
Cis =Concentration of the I.S., ng on column 
Cs = Concentration of the analyte to be measured, ng OC 

This can be done "by hand" or more likely, by the computer software. If the percent relative 
deviation (o/oRSD) of the response factor is less than 20% over the working range, linearity 
through the origin can be assumed, and the average relative response factor can be used in place 
of a calibration curve. This average RRF would be utilized when calculating results "by band." 
Generally speaking, the analyst will be using the calibration cmve and computer generated 
results and not hand calculating. When the computer-generated curve is being used, the 200/o 
rule is not applicable-there is no criteria. Note: The RRF values are only valid for calculating if 
the sample is being calculated using the internal standard. If a dilution is done then an 
appropriate volume ofl.S. is added to the dilution to maintain I.S. levels. 

7.2.2 Working Calibration Curve Verification 

The working calibration curve must be verified on each working day by the injection of one or 
more calibration standards. These "continuing checks" must be the mid-level standard. A 
ccmtinuing check must also be run after every ten runs on the instrument and at the end of the 
analytical sequence to ensure that the initial calibration cmve is still being matched. The 
response is checked by comparing the response factor of the continuing check 
(Area/concentration) to the mid-level standard response factor from the initial calibration. This 
is accomplished by doing a percent difference (o/oD) calculation where: 

o/oD initial cal RRF (mid std) - cont. check RRF 
initial cal RRF (mid std) 
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If the value varies by greater than+ or - 15% for an anal}1e, then this anal)1e is considered to be 
out of control. A new calibration curve may need to be run for that anal)1e. However, other 
troubleshooting procedures may need to be employed before going to this measure, such as 
running solvent blanks through the instrument to make sure that no samples have contaminated 
the system. In this case. a second continuing check should be run after rinsing. If the analytes 
are still out of control, maintenance may need to be done, such as replacing the inserts and/or 
clipping the column. Then a new calibration curve would need to be run and the samples would 
be rerun. It is only necessary to rerun the calibration curve if the targets out of control are found 
in the samples. However, before the next set of samples is run, the proper maintenance should be 
done so that the quality control samples, such as LCSs. that may contain any out of control 
targets can be properly assessed. 

7.2.3 Retention Time Windows 

7.3 Analysis 

To calculate retention time windows, three injections are made of one level of the calibration 
curve over the course of a 72 hour period. Injections over Jess than a 72 hour period result in 
windows that are too tight (see Method SOOOA. section 7.5) The standard deviation of the three 
retention times is calculated. Plus or minus three times the standard de\<iation of the retention 
times for each target \\ill be used to define the \\indows. If a daily continuing check standard has 
compounds outside the \\indows, then the retention times are updated. If any continuing checks 
that are run later in that sequence fall outside the retention time \\indows. then these are 
considered out of control, and any samples follo\\ing them must be rerun. 

After it is determined that the continuing checks match the calibration curve, then blanks, LCSs, samples, 
MSs. and MSDs are run in that order. If the responses (areas) of the samples exceed the linear range of 
the calibration curve, meaning their area counts exceed the highest standard's area counts, then dilute and 
reanalyze the sample. Results \\ill be calculated \\ithout the internal standard being taken into 
consideration since the I.S. is diluted out (see section 7.2.1). Continuing calibration checks must be 
analyzed after every ten runs on the instrument and also at the end of the anal}1ical sequence. If the 
continuing checks which run later in the sequence show retention time shifts or are out of control limits 
for other reasons, then the samples running after them must be reanalyzed. 

7.4 Data Interpretation and Calculations 

7.4.1 The analyst should follow this checklist for analyzing and interpreting data: 

1. Inspect the chromatograms for any obvious problems such as peak and peak patterns 
other than targets that could interfere with the analysis. 

2. Look for retention time shifts where the I.S. and surrogates are not called by the 
computer. If this occurs, run a standard to be sure the system is not at fault 

3. Calculate the surrogate recovery and check to see that it falls \\ithin the QC limits. If it 
does not, then reanalyze the sample. If it is still out of limits, request a re-extraction. 

4. Look at the area counts for any hits to make sure they fall within the linear range of the 
calibration curve for that target. If over the curve. then dilute and reanalyze. 

7.4.2 Target components are considered 10 be "'hits" if their retention times fall within the retention 
time windows for a given analyte. Column confirmation is not routinely being employed at RASI 
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for this analysis. Methods 8140 and 8141 suggest that this be done. The concentrations of the 
analytes are determined by the following calculation: 

ng/mL 

where: 

(As)(Cis)/(Ais)(RRF} 

As= Response (area) of the analyte to be measured 
Ais=Response of the internal standard 
Cis=Concentration in ng on column of IS 
RRF=relative response factor of analyte 

The RRF is determined for each analyte where RRF-=(As)(Cis)/(Ais)(Cs) 

where: As=Responsc (area) of analytc to be measured 
Ais=Response of I. S. 
Cis=Concentration in ng on column ofl.S. 
Cs=Concentration in ng on column of analyte 

These formulas have already been set up in the software. If the results are to be reported in 
ug/Kg or ug/L then the calculation would go one step further: 

ng/mL X final volume (mLsl x any dilution factor 
weight (Kg) or volume (L) 

This final calculation would be done by hand, and then the result would be written onto the client 
data sheet. Note: If the responses of the samples exceed the linear range of the calibration CWVC' 

meaning, the area counts exceed the area counts of the highest standard, dilute and reanalyze tht. 
sample. 

8.0 QUALI1Y CONTROL 

Prior to performing this analysis, a one-time analyst proficiency study must take place for each of the individuals 
performing the analysis. It is the responsibility of the Supervisor to read the SOP describing how to perform an 
analyst proficiency study and to notify the Manager of Quality Assurance to set this up. 

Sample extracts from the organic preparatory lab have a hold time of forty days and must be run within that period. 
Water samples have a hold time of seven days from the date of collection, and soils have a hold time of fourteen 
days. Therefore, it is essential that the analyst try to analyze the extracts as soon as they are extracted so that any 
deficiencies in the l.S. response or surrogate recoveries can be discovered and any re-extractions that may be 
necessary can be done before the samples. LCS limits are generated on an annual basis. If the LCS falls outside 
the limits the sample batch must be reextracted and reanalyzed. Matrix specific surrogate recovery limits are 
generated by the QA department on a quarterly basis. The analyst must check the surrogate recovery to ensure that 
it does not fall outside these limits. If a sample is noncompliant, usually a re-extraction is requested unless there 
has been an MS/MSD pair done on the sample which could confirm a ''matrix effect." Also, there may be a 
number of samples in the set that show the same "trend" in recoveries or interferences. In such cases, it is best to 
discuss these trends "With the supervisor or Manager of Quality Assurance in order to decide what corrective action 
should be taken. In some cases, the project manager may need to be included in the discussion so that the client 
can be contacted to make a decision. 

9.0 INTERFERENCES 

In most cases, the extracted sample is analyzed , and then if problems occur due to interferences, a cleanup is 
performed. It is recommended that cleanup also be performed on a series of standards to validate elution patterns 
for the compounds of interest and to verify the absence of interferences from reagents. As stated in method 8141, 
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section 1.7 and 7.5, Florisil cleanup and Gel Permeation Cleanup are not acceptable for organophosphorus samples 
because it has been demonstrated that they yield recoveries of Jess than 85% for many analytes. However, sulfur 
cleanup according to method 3660 is acceptable. According to the EPA methods 8140 and 8141 there are many 
factors that might interfere \\ith the organophosphorus pesticide extraction. In EPA SW-846, method 3500A 
section 3.5 it is noted that soap residue on glassware may cause degradation of most organophosphorus analytcs. 
Also, in Method 8141, section 7 .1.2, it is noted that solvent exchange to I 00% hexane during the extraction 
process bas been shown in single laboratory data to cause loss of the more water-soluble organophosphorus 
compounds. It is recommended that a mixture of hexane and acetone be used instead. Due to the potential 
problems and the past problems that this laboratory has encountered \\ith this analysis, it is essential that the 
analyst note any trends, and communicate these to the GC supervisor and the extraction laboratory. 

10.0 1ROUBLESHOOTING 

It is highly recommended that the analyst read the Varian manual describing the Thermionic Specific Detector 
which detects nitrogen and phosphorus. There are very specific guidelines for conditioning the bead before initial 
and daily use. If followed.. these guidelines will help to ex1end the lifetime of the bead. There is also information 
covered in the manual that would be helpful to the analyst when troubleshooting. Below are some common 
problems associated with this analysis and some suggestions for their correction. Analysts should add to this list 
on a regular basis to develop a more complete troubleshooting guide. These additions can be hand written and 
placed behind the GC Jab copy of the SOPs. 

PROBLEM:CORRECTIVE ACTION 

1. Farnphur degrades quickly in a dirty system. Corrective action to be taken is to swab out the insert or 
replace the insert if cleaning does not help. 

2. Surrogates are out of limits: Make sure this is not due to the I.S., then rerun the sample. If the results are 
the same, request a re-extraction. A matrix effect has been confirmed if re-extract results are the same. 

3. Decline in the response of the standards: Change the septa to eliminate any leaks. Rerun the std. If the 
response is still low then change the inserts-active sites may be affecting std. response. Clip some column 
from the insert side (bead does not need to be turned off during maintenance). Record all maintenance in 
weekly maintenance logbook. If these things do not help, try increasing the voltage through the bead to 
help increase sensitivity. 

4. Tailing of peaks: Check the column installation and read the Restek column guide for help. Be aware 
that the silonizing reagents used to clean the inserts may be causing peak tailing. The brand currently 
used does not contain the N2 that would cause this, but another brand might. Decomposition of these 
reagents on the hot bead produces Si02 which deposits on the bead surface causing Joss of response. The 
bead can be cleaned to remove these deposits. 



TABLE 1 
Organo-Phosphorus Targets and EQURLs 

Comoound 

0,0,0-TEPP 
Thionazin 
Pho rate 
Sulfotepp 
Disulfoton 
Dimethoatc 
Methyl Parathion 
Ethyl Parathion 
Famphur 

Waters 
EOL/RL 

{ug/L) 

0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

Soils 
EOL/RL 
(ug/Kg) 

8.33 
8.33 
8.33 
8.33 
8.33 
8.33 
8.33 
8.33 
8.33 
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This figure shows the most recent analytical conditions for the analysis of Organophospborus Pesticides as 
it would be found in the Analyical Conditions Logbook in the GC lab . 
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This figure is of the plot of a chromatogram from the Organophosphorus Pesticide analysis done on an 
Rtx-1701 column on detector "l, a TSD detector. 
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I Ross Analytical Services, Inc. 

STANDARD OPERATING PROCEDURE 

Title: Organic Standard Preparation 

Prepared by· 

1.0 PURPOSE 
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To insure a uniform method of making standards in the organic laboratory. 

2.0 APPLICATION 

This procedure applies to all standards made for use in the gas chromatography lab, GC/MS 
lab and extractions lab. 

3.0 REFERENCES 

Tekmar Literature Lab No. 1 

Laboratory Quality Assurance Manual 

4.0 ASSOCIATED SOP's 

MA-006 Analysis of SUMMA Polished Canisters by GC/MS for Non-CLP 

5.0 PROCEDURE 

5 .1 Apparatus 

5 .1. 1 Volumetric flasks. 

5.1.2 Volumetric pipets, 0.5 and 1.0 mL. 

5.1.3 Microliter (liquid) syringes, 100 uL and various sizes. 

5.1.4 Disposable pipets (Pasteur). 

5 .1. 5 Gas tight syringes. 

5.1.6 "Mini-Nert" valves for screw top vials. 



5 .1. 7 Flow controller and tee for lecture bottle in 5. 6.1. 

5.2 General 

SOP No.: GX-001-( 
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Page 2 of: 
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5.2.1 Check the appropriate method for concentration of stock and working standards, 
and the solvent to be used for dilution of the neat compound. 

5.2.2 Estimate the levels for working standards and work backward from there. Keep 
in mind that the smallest quantity to be measured is 100 uL volume or 0.0100 g 
to retain 3 significant figures (if practically attainable, or needed). 

5.2.3 Try to avoid using wiretrol pipets and syringes when possible. One half 
milliliter pipet is reliable for the lowest volume in stock preparation. 

5.2.4 Find the neat standard with the highest purity (99+ purity is best). 

5.2.5 If the purity is 95% or better, the density may be used uncorrected. If it is less 
than 95 % , correct for the purity. 

5.3 Solid Neat Standard 

5.3.1 Calibrate the analytical balance (+I- 0.0001 g) and record the mass of the 
calibration weight in the appropriate book. 

5.3.2 Record the volumetric flask mass and the final mass (with neat standard) in yow 
lab book, or on the bottom of the standard preparation form (Figure 1), as 
appropriate. This will help to check for math errors. 

5.3.3 Weigh the solid directly into a volumetric flask, being careful not to leave any 
material on the upper neck of the flask. Use a spatula for transfer or, if the 
mass is very small, place disposable pipet into the solid, put in bottom of flask 
and "blow-out" carefully with small bulb. 

5.3.4 Never take standard material back out of the flask. If too much has been added, 
consider starting over unless more standard is not available; in that case, 
transfer to a larger volumetric flask with a minimum of three rinses. 

5.3.5 Add solvent to 50-80% of flask volume. Swirl until solid is dissolved. Dilute 
to volume. Twist ground glass stopper to seal, invert the flask, and shake 
several times to mix thoroughly. 

5.3.6 Do serial dilutions from this to get down to a level for working standards. 

5.3.6.1 

5.3.6.2 

5.3.6.3 

1 to 10 dilution is 1 mL in 10 mL vol. 

1 to 20 dilution is 1/2 mL in 10 mL vol. 

1 to 100 dilution is 100 uL in 10 mL vol. 

5.3.7 If the standards are volatile, store with zero head space. Otherwise, transfer to 
vials and mark levels. Label with concentration date, initials, standard number, 
and expiration date (Figure 2). Refrigerate all calibration standards. 
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Figure 2 
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5.3.8 Have standard preparation sheet checked by another lab member, then record 
the standard number in standards preparation log, and include original standard 
prep fonn. 

5.3.9 Store standards at -20 °c +I- 2 °c. 
5.4 Liquid Neat Compounds 

5.4.1 If the compounds have a low volatility such as oils and liquids with a boiling 
point greater than 100 °c, the gravimetric methcxi used for neat solids is 
preferred. (Pipets are calibrated with water and do not deliver the proper 
volume reliably with high viscosity liquids.) 

5.4.2 For very volatile liquids (boiling point at or near room temperature) see Section 
5.6. 

5.4.3 If the volumetric approach is detennined best, do the following, adding the least 
volatile solvent first and the most volatile solvent last. 

5.4.3.1 

5.4.3.2 

5.4.3.3 

Fill the flask with dilution solvent to just below the neck if 
syringes are to be used for neat compounds, and half full if pipets 
are being used. 

Using volumetric pipet or syringes, deliver the determined 
amount: 1) on the surface with a pipet below the line on the 
volumetric, 2) below the surface of the solvent with a syringe. 

If using a volumetric pipet, rinse the sides of the flask down with 
solvent after each addition. If you are using syringes this is not 
necessary (remember to flush syringes out between additions with 
wash solvent). 

5.4.4 The volume of each target should be recorded on a standard prep form or in 
your lab book (as appropriate) along with the volume of the flask and other 
mfonnation. 

5.4.5 Mix gently and fill to the line with solvent very carefully to avoid going over 
the line. Mix as before Section 5.3.5. 

5.4.6 Do serial dilutions to working standards as before Section 5.3.6. 

5.4.7 Store in septum-cap vial with zero head space. Label as before Section 5.3.7. 

5.4.8 To calculate ug/mL or ng/uL, use the density closest to the temperature at 
which the standard was prepared. 
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5.4.9 Example for solvents (mid size charcoal tube) run on the FID. 

0.5 mL x 0.800 ~mL = 0.0400 g/mL or 40 mg/mL 
10.0 mL 

1:100 is 400 ug/mL or ng/uL 
1:10 of 1:100 is 40.0 ng/uL (1:1000) 
1:10 of 1:1000 is 40.0 ng/uL (1:10000) 

5 .4 .10 Label as before Section 5. 3. 7 and also use tags (Figure 2) if space allows on the 
bottle. 

5.4.11 Store standards at -20 °c +I- 2 °c. 
5.5 Making Standards for Liquid in Gas Phase 

5.5.1 See the SOP for Organic Standard Preparation in a Static Dilution Bottle (MA-
006). The only addition is to flush the 1 or 2 liter flask with inert gas 
(nitrogen). Run this as a blank before injecting the volatile solvent into the 
flask. Use a liquid microliter syringe for volume measurement. Use flush 
injection technique with a bubble of air before the solvent. An example is given 
below: 

2 uL x density = 1.32 mg/L lOOOL = M3 
Hexane: liter (or ng/uL) 

mw = 86.17 
D = 0.660 g/mL 

1.32 m& x 1000 L 3 1320 mg/M3 
L M 

cone. = 132B mi x ID = 375 ppm 
M mw 

5.6 Gaseous Targets in Liquid 

5.6.1 When making a standard in methanol, follow this procedure. 

5.6.1.1 

5.6.1.2 

5.6.1.3 

Set up the lecture bottle for your target with a double or single 
control pressure regulator connected to a tee (see Figure 3), 
followed by a section of tubing and large bore needle. 

Fill a 10 mL volumetric to the mark with methanol, and allow all 
surfaces above the meniscus to dry (about 10 minutes). Weigh 
flask and solvents; record weight. 

Adjust flow from the needle immersed in water to just bubbling 
to purge the tee. Using a 5 mL gas-tight syringe draw out 5 mL 
of pure gas. Dispense this slowly just above the methanol (most 
gases will dissolve in methanol readily). 
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5.6.1.4 

5.6.1.5 
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Reweigh flask and contents and calculate concentration of stock. 

Transfer the stock and subsequent dilutions into vials with zero 
head space and Teflon lined caps, and label appropriately. Store 
these standards in the refrigerator. 

Notes: Set up the lecture bottle apparatus in the hood. The efficiency of this 
method can be calculated by using the ide.al gas law. 

5.6.2 When making up a gas standard in a solvent with low vapor pressure like 
carbon disulfide, use the following procedure. 

5.6.2.1 

5.6.2.2 

Pipet a known volume of cs~ into a screw top vial cap with a 
Teflon lined septum of "Mini-Nert" valve and refrigerate. 

Set up the lecture bottle as directed in 5.6.1. Draw out 1 to 5 
mL of pure gas with a gas tight syringe, and inject this into the 
vial of CS2 through the septum of Mini-Nert valve. Using the 
ideal gas law calculate the concentration of the target in the CS2. 

For example, 5 mL dichlorodifluoromethane in 10 mL 

n = (1 atm *)(0.005 L)/(0.08250 L-atm/deg-mole +)(298 °K) 

n = 0.0002034 mole X 102.92 (MW) = 0.02093 g = 20.93 mg 

Concentration = 20.93 mg/10 mL = 2.093 mg/mL = 2093 ug/mL 

5.6.2.3 

5. 7 Quality Control 

+ = 0.08205 factor is an adjustment for room temperature. vs. STP. 
* = Can change for actual pressure 

Transfer the stock and diluted working standards into zero head 
space vials with Mini-Nert values. Store these standards in the 
refrigerator. 

5. 7 .1 Always have the standard calculations checked by another analyst before using the 
standard. 

5. 7.2 Run a reference standard as a sample against your standard curve. This standard 
should be l) purchased from an approved source, 2) made by another analyst 
independently from another source of neat standard, 3) made independently from neat 
standard. 

5. 7.3 Analyze the new standard against the old if this is a replacement standard. Insert 
documentation of the results in the standard comparison log book. 

5. 7. 4 Remake volatile stock standards every 3 months or sooner if there are signs of 
compound loss or degradation. 
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5. 7.5 Remake volatile working standards every week or sooner if there are signs of 
comJX>und loss or degradation. 

5. 7. 6 Remake semi-volatile, pesticide, PCB, and other extractable stocks every six months or 
sooner if there are signs of comJX>und loss or degradation. 

5.7.7 Remake extractable working standards every week or sooner if there are signs of 
comJX>und loss or degradation. 

5.7.8 Always store standards at -20 °c +I- 2 °c 
5. 7. 9 Standards are prepared and stored in the solvents listed in Table 1. 
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SOLVENTS FOR PREPARATION AND STORAGE 

Solution Class 

Volatiles 

Semivolatile (BNA) 

Organochlorine pesticides and PCB' s 

Phenoxy acid herbicides 

Organophosphate pesticides 

Alcohols and other water solubles 

Petroleum hydrocarbons 

Solvent 

Methanol 

1: 1 Acetone/methylene chloride 

Hexane 

Hexane 

Hexane 

Water 

Freon 113 

This table applies to calibration standards, surrogates, matrix spiking mixes, and internal standards. 
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Preventive Maintenance in the GC Laboratory 
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1.0 PURPOSE 

To outline procedures to be followed for the 
maintenance and upkeep of the gas chromatographs 
(GC's} the detectors, and the autosamplers. 

2.0 SCOPE 

This SOP describes the process of periodic maintenance 
used on the instruments, detectors, and autosamplers 
to assure proper performance and quality data. 

3.0 REFERENCES 

3.1 RASI Laboratory Quality Assurance Manual. 

3.2 Varian 3400 Gas Chromatograph Operator's 
Manual, Vol. II. 

3.3 Instruction Manual for Model Pl-52-02 
Photoionization Detector. 

3.4 The HALL Book, Tracor Instruments. 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Gas Chromatographs 

5.1.1 The septum inside the GC injection port is 
to be changed after each project or at a 
time determined by the analyst so that the 
calibration of the instrument is within 
required specifications. 

___ 
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5.1.2 Each column inside a GC should be 
constantly watched during an analysis for 
possible deteriorating performance, such 
as excessive breakdown, high baseline, or 
non-resolution of target peaks. If such 
performance is detected, the column should 
be pulled from the GC, the head of the 
column repacked and the glasswool plug 
replaced for a packed column. If this 
type of performance is seen on a megabore 
column it usually means that the column 
should be replaced before other sample 
analyses takes place. 

5.1.3 Supply gases are checked every day to make 
sure that flow to the GC's and detectors 
are at appropriate levels. 

5.1.4 Gas line traps are changed when baseline 
levels and noise are excessive or when 
determined by the analyst that calibration 
is outside required specifications. 

5.2 Detectors 

5.2.1 Electron Capture Detectors 

Preventive maintenance on the ECO detector 
is difficult. However, if an ECO is 
performing poorly here are several 
suggestions. First try baking the 
detector out at about 40o0 c. This is 
normally all that is necessary to clean 
out a detector. If that doesn't work try 
running hydrogen gas through the lines and 
into the detector for about 3 minutes. 
Refer to Varian 3400 Operator's Manual, 
Vol. II. 
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5.2.2 Flame Ionization Detector 

FIDs collect a lot of soot from the 
burning process of the detector, so 
periodically (every 6 months) or sooner 
the FID is taken apart so the flame tip 
can be cleaned. The flame tip is first 
cleaned of soot and dirt with an emery 
board. A wire brush may help. Then 
sonicate the flame tip with methylene 
chloride, hexane, and methanol in that 
order. It is also a good idea to use 
emery paper on the electrodes going to the 
FID tower. Refer to Varian 3400 Operators 
Manual , Vol.II. 

When assembling the detector install a new 
aluminum seal washer onto the shoulder of 
the detector base. This should be done 
each time the detector is installed. For 
best results, tighten the screws to the 
tower a little at a time so that equal 
pressure is applied to the seal. Refer to 
the Varian 3400 Operators Manual, Vol. II. 

5.2.3 Photoionization Detector 

CAUTION: When disassembling the detector, 
use disposable rubber gloves or 
tweezers to avoid contamination 
of internal components. 

The PID is cleaned when the baseline level 
and the noise are excessive and when it is 
determined by the analyst that calibration 
is outside the required specifications. 
To clean the 10.2 eV UV lamp first turn 
off the lamp and line power. Remove the 
four lamp housing screws from the rim of 
the detector assemble and carefully remove 
lamp housing. Lift the light source from 
detector. Check the light source window 
for deposits, films, or discoloration by 
looking at a reflected image on the 
window. Then use a clean Kimwipe or other 
non-linting tissue dampened with water to 
remove any water soluble film. Next, add 
a drop of cleaning compound (supplied by 
HNU) to the window surface. Use a clean 
Kimwipe and scour the surf ace in a 
circular motion to remove film. Be 
careful no to scratch the window. Rinse 
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the window with an so0 c solution of mild 
dish washing liguid in water and rinse 
finally with 80 c distilled water. Dry 
the window in air or with lint free tissue 
before reassembling the detector. To 
reassemble the PIO, position the disc and 
clamp window seal in place and place the 
lamp in position over the lamp window seal 
making sure the seal is properly 
positioned to insure against leaks. 
Carefully place the lamp housing over the 
lamp and insert and tighten the screws. 
Once reassembled, check the flowrate at 
the PIO exhaust. Refer to PIO instruction 
manual. 

5.2.4 Thermioic Specific Detector 

This detector is also known as the 
nitrogen-phosphorus detector. When the 
TSO exhibits low sensitivity or high 
background noise, cleaning is necessary. 
Visual inspection may also indicate a need 
for cleaning since the ceramic bead, 
collector, and flame tip are all parts 
that are prone to deposits. 

Bead cleaning: deposits can be removed 
from the bead by gently scraping the bead 
surface with a sharp tool or abrasive 
paper. Support the bead while cleaning to 
prevent bending the lead and cracking the 
ceramic coating on the leads. 

Flame Tip and Internal Parts Cleaning: 
handle internal parts with tweezers and 
place on a clean, uncontaminated surface. 
Clean deposits from the surface of the 
collector with water or emery paper. 
Remove deposits which form on top of the 
flame tip by scraping. If the flame tip 
is plugged, clear by inserting wire into 
flame tip orifice. Flush the cleaned 
components with methanol and air dry. 
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When reassembling the detector, install a 
new seal washer onto the shoulder of the 
base. This should be done each time the 
detector is installed. For best results, 
tighten the screws to the tower a little 
at a time so that equal pressure is 
applied to the seal. Refer to the Varian 
3400 Operators Manual, Vol. II. 

5.2.5 HALL Electrolytic Conductivity Detector 

Preventative maintenance for the HALL 
detector consists of checking to make sure 
the solvent in the solvent reservoir is at 
the correct level. The flow from the 
solvent reservoir must also be checked 
periodically. A changing flow rate may 
indicate a leak or clog in the transfer 
lines. The flow rate should be about 0.5 
ml/min. Refer to the HALL book. 

5.3 Infrared Spectrophotometer 

Freon can cause fogging of the two front plane 
mirrors. This fogging will cause excessive 
noise in the baseline and can be seen when an 
air check is performed. When this problem 
arises the mirrors must be cleaned with a cotton 
swab and methanol or deionized water with soap 
not containing lanolin. 

5.4 Autosamplers 

5.4.1 CTC A200S Autosamplers 

Close attention is paid to an autosarnpler 
when high levels of targets are passed 
through it to see that no cross
contamination is taking place. Corrective 
action is taken if such a situation 
arises. The first injection made by the 
autosampler is always watched to see if 
the injection sequence is working 
properly. 

5.5 Preventative Maintenance Records 

5.5.1 Records of preventative maintenance and 
repairs must be kept in all situations. 
For this, a logbook has been designed and 
placed beside each instrument. If an 
instrument has two detectors that can be 
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used simultaneously, one logbook will 
accompany that instrument. 

5.5.2 The check list (Figure 1) is filled out by 
first designating the instrument ID such 
as V, or A, or K. Next, the week the 
check list is kept is recorded. The top 
portion of the list is a quick reference 
to the availability of the instrument. If, 
for example, an analyst changes the septum 
and replaces the gas line trap on the 
instrument, the analyst initials the box 
pertaining to the action that day. 

5.5.3 The bottom portion of the list is filled 
out when routine maintenance and repairs 
are made to the instrument. A detailed 
description of the action performed on the 
instrument is written down with the 
analyst's initials and date(s) when the 
repairs took place. 

5.5.4 Preventative maintenance documentation is 
reviewed monthly by the Group Leader or 
Team Leader. 
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WEEKLY PREVENTATIVE MAINTENANCE CHECK LIST 

INSTR. ID WEEK OF----

ITEM REQUIRED I Frequency MON TUE WED I THU I FRI I SAT SUN i I 
CHANGE FRONT i I 

I A,B,& 
I I SEPTUM BACK I 

I 

I I I I CHANGE A/S SYRINGE F,B,& 
I 

ECD WIPE TEST I c 
I 

I I I 
CHANGE GAS TRAPS I B,E 

REPLACE COL PACKING B,D I 
CLEAN DETECTOR I B,D I I 

CLEAN IR MIRRORS I B,F I I 
I I 

MEOH CLEAN PIT i B,H I I i I I 

A. AFTER EACH PROJECT 
B. DETERMINED BY ANALYST SO THAT CALIBRATION IS ACCEPTABLE 
C. ONCE EVERY THREE YEARS - ECD ONLY 
D. WHEN BASE LINE LEVEL AND NOISE ARE EXCESSIVE 
E. ONCE EVERY THREE MONTHS 
F. IR ONLY 
H. PURGE AND TRAP ONLY 
&. WHICHEVER IS MORE FREQUENT 

DATE I INT. I PREVENTATIVE MAINTENANCE I ROUTINE MAINTENANCE : I i I 

I ' ! 
! i i 

i I 
I 

' I i 
I I 

I I 

I I I 
I ! 

I I 
I 
I 

I I I : 
I I 

I 
I 

I I 

DATE i INT. I REPAIRS MADE TO INSTRUMENT 
I 

I I 
i - -
! 

I 
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Chlorinated Herbicide Analysis (EPA SW-846, Method 8150)~ 
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1.0 PURPOSE 

This SOP describes the GC/ECD analysis for chlorinated 
herbicides. 

2.0 APPLICATION 

This procedure provides guidelines to the determination of 
chlorinated herbicides. 

3.0 REFERENCES 

EPA Test Method 8150A (SW-846) 

4.0 ASSOICATED SOPS 

SOP No. OP-009-00, Extraction of Acid Herbicides from Solid 
Samples. 

SOP No. OP-013-00, Extraction of Acid Herbicides from 
Water Samples. 

5.0 PROCEDURE 

s.1 Samples are analyzed using a Varian 3400 GC under the 
following conditions: 

Detector: Electron Capture 
Column: 30 m x .53 mm ID RTx-5 capillary column 
l micron film thickness. 
Injector Temperature: 2so0 c 
Detector Temperature: 320°c 
ECO Range: l 



Approximate Gas Flows 

Carrier Gas, Helium: 8 mL/min. 
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Make-up Gas, Argon/St methane: 20 mL/min. 

Temperature Program 

Initial Temp: 160°c Hold: 2 min. Ramp: s0 c/min. 
Final Temp: 2ao0 c Hold: 3 min 
Total Run Time: 20.0 min. 

5.2 Stock Standards 

5.3 

5.4 

Herbicide stock standard is bought from Supelco and is 
diluted 1:100 in hexane by putting 0.50 mL into so.o mL 
hexane. This stock contains the esters of 2,4-D, 
2,4,5-TP (Silvex), and 2,4,5-T. 

Working Standards 

Prepare medium high, medium, medium low, and low level 
standards of each mix by diluting as below: 

Standard Dilution Cone. 

High 80 ul stock into 10.0 ml 0.16 uq/ml 
Mid High 60 ul stock into 10.0 ml 0.12 uq/ml 
Mid 40 ul stock into 10.0 ml 0.08 uq/ml 
Mid Low 20 ul stock into 10.0 ml 0.04 uq/ml 
Low 10 ul stock into 10.0 ml 0.02 uq/ml 

surrogates 

Triclopyr is used to monitor the performance for the 
extraction, cleanup (when used), the analytical system, 
and the effectiveness of the method. Triclopyr must be 
derivitized as a sample to calculate a response factor. 
Recoveries are calculated by the equation: 

Where, 

_x 
\R = T 

X = measured concentration value found. 

T = true value spiked. 
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A five level curve is run first in the sequence, 
followed by blanks, then samples. A continuing 
calibration check is run every ten samples. This 
calibration check can be any level of calibration 
standards. The percent difference between the areas of 
the analytes of the first standard and the continuing 
check must be within 15t. If one of the analytes is 
not in calibration and that analyte is contained in the 
sample(s) that followed that calibration check, a new 
calibration check must be run followed by any samples 
that contained the analyte(s). If a calibration check 
fails a second time then a new calibration curve must 
be run for that analyte. 

5.6 Analysis 

Targets are located in the sample chromatogram by 
comparing the retention times of the suspect peaks to 
the retention data from the standards. The 
concentrations of analyte are determined by following 
these calculations: 

Solid Matrix: 

Area Counts 

{sam12le) final vol. 
mg/Kg = RF * sample wgt. (g) 

Water: 

Area Counts 

(sam2le} final, vol. 
mg/L = RF * sample vol. (ml) 

Where: 

Area count Cstd) 
RF = std. cone. 
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The concentrations of the ester must be converted to 
the concentration of the acid because of the different 
molecular weights. The ratio of the molecular weights 
of the acid to the ester is multiplied to the ester 
result as shown in the equation below: 

acid molecular wt. 
ug/L ester * ester molecular wt. = ug/L acid 

compound 

2,4-D 
2,4,5-T 
2,4,5-TP 

6.0 QUALITY CONTROL 

Conversion factor Cacid MW/ester MW> 

0.948 
0.940 
0.951 

This method requires the laboratory to operate a formal 
quality control program. The minimum requirements of this 
program consist of an initial demonstration of lab 
capability and the analysis of spiked samples as a 
continuing check on performance. These records of initial 
laboratory capability and analyst ability are on file in the 
QA Coordinator's office. 
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Use this form for minor modifications of SOP's. Reference 
the section to be changed and fully describe the change(s). 
If needed for maximum clarity, rewrite the whole section 
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procedural change means changes in many sections of the SOP, 
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The original of this form is filed with the original of the 
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SOP. 
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Ross Anahtical Senices, Inc. 
STAi"'1DARD OPERATING PROCEDURE 

Title: Documentation of Run Lo s for GC Analvsis 

Date: 

1.0 PURPOSE 

SOP No.: GX-006-01 
Initial Date: 211/91 

Page 1 of3 
Date Revised: 5126195 

The purpose of this procedure is to assist in the documentation of instrument run logs in the GC Lab. 

2.0 APPLICATION 

This procedure applies to all GC analysis. 

3.0 REFERENCES 

None 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDlJRE 

5.1 Almost all analysis are performed using a automated sequence from the CHROM PERFECT 
ANALYTICAL DAT A SYSTEM. These sequence tables are used by a program that searches for the data 
files and formats the data into instrument run logs. 

5. 2 A copy of an instrument run log is found in Section 6. 0, Figure 1. File location of the raw data is given 
along with the date and time of the injection. The method name used to process the data is stated as well as 
the type of analysis. The injection names and injection-specific information such as weights, dilutions, 
amount injected, and internal standard amounts are also listed. 

5.3 Analysts must generate these instrument run logs every day and have them checked by another analyst for 
accuracy and completeness. All instrument sequences and raw data are backed up on tape and could be 
retrieved to duplicate the run logs, if necessary. 

5.4 lfthe analysis is not collected using a sequence, there are fonns available in the GC lab to fill out a run log 
by hand. A copy of the form is found in Section 6.0, Figure 2. 
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6.0 FIGURES 

Figure l 

Example - Automated Instrument Run Log 

Sequence: C:\CP\DATA1\G0510.SEQ Data Directory: C:\CP\GH\ 
Date k Time Printed: 05-12-1995 17:53:06 Analyst: GJH 

BOX 5-1 • ECD Instrument V3400H: Rtx-5; 30M x 0.32mm ID 
Carrier: Helium Make-up: Argon/Methane 

BOX 5-1 • ECD Instrument V3400H: Rtx-5; 30M x 0.32mm ID 
carrier: Helium Make-up: Argon/Methane 

g0510.b,gpeat.m,GJH,1,2,0,1000,1000 
g0510b.b,gpeatb.m,GJH,1,2,0,1000,1000 

File: G0510.0lR Analysis Date •Time: 05-10-1995 23:40:34 Box: 5-0 _ 
Method: GPEST. MET CLP ORGANO-CHLOR.INB PESTICIDE ANALYSIS Cycle: 1 :C. . 
Sample: PDLl>10, PDLJCNO, 1, 1,,, 3,, IJISTBLAJllE,,,, · I 
~~~~~=:-=~~~:~~~--=~~~~=----~:~~~--~~=~=~~: ____ ::~~~--=~~~: ____ ~:~~ -
File: G0510B.OlR Analysis Date • Time: 05-10-1995 23:40:34 Box: S-1 ~ . 
Method: GPBSTB.MBT CLP ORGANO-CHLOR.INB PESTICIDE ANALYSIS Cycle: 1-:-
Sample: P%BLJ:BO,PIJSLJ31G,1,1,,,3,,IHSTBL&JIE,,,, -
Weight: 1000.000 Inject: 2.000 Dilution: 1.000 IS Amt: o.oo~ · 
File: GOS10.02R Analysis Date • Time:·05-11-1995 00:20:16 
Method: GPEST.MET CLP OR.GANO-CHLORINE PESTICIDE ANALYSIS 
Sample: PBICHll,PDIRl:,1,1,,,3,,PBll,,, 
Weight: 1000.000 Inject: 2.000 Dilution: 1.000 IS Amt: 
-------------------------------------------------------------------------File: GOS10B.02R Analysis Date • Time: 05-11-1995 00:20:16 
Method: GPESTB.MET CLP OR.GANO-CHLORINE PESTICIDE ANALYSIS 
Sample: PEMNB,PJ:MNJ:,l,1,,,3,,PEK,,, 
#eight: 1000.000 Inject: 2.000 Dilution: 1.000 IS Amt: 

File: G0510.03R Analysis Date k Time: 05-11-1995 01:01:38 
Method: GPEST.MET CLP OR.GANO-CHLORINE PESTICIDE ANALYSIS 
Sample: GPCt02D BLANlt,GPct02D BI.AHE,1,,,,3,,QCCKBCJ:,7,,, 
Weight: 1000.000 Inject: 2.000 Dilution: l.000 IS Amt: 

Box: 5-1 ...;~_ 
Cycle: 2 

0.000 

Box: 5-0 
Cycle: 3 

ll.000 
-------------------------------------------------------------------------File: G0510B.03R Analysis Date • Time: 05·11-1995 01:01:38 
Method: GPESTB.MET CLP ORGANO-CHLOR.INE PESTICIDE ANALYSIS 
Sample: GPCt02D BLAHlt,GPct02D BI.AHE,1,,,,3,,QCCKBCJ:,7,,, 
Weight: 1000.000 Inject: 2.000 Dilution: l.000 IS Amt: 

File: G0510.04R Analysis Date ~ Time: 05-11-1995 01:39:37 
Method: GPEST.MET CLP ORGANO-CHLORINE PESTICIDE ANALYSIS 
Sample: GPCI02D PSST,GPct02D PBST,1,,,,3,,GPCCAL,7,,, 
Weight: 1000.000 Inject: 2.000 Dilution: l.000 IS Amt: 

Box: 5-1 
Cycle: 3 

0.000 

Box: s-o 
Cycle: 4 

0.000 --_: 

-------------------------------------------------------------------------· File: G05lOB.04R Analysis Date • Time: 05-11-1995 01:39:37 Box: S-1 
Method: GPESTB.MET CLP ORGANO-CHLORINE PESTICIDE ANALYSIS Cycle: ·4 
Sample: GPCI02D PBST,GPct02D PBST,1,,,,3,,GPCCAL,7,,, 
Weight: 1000.000 Inject: 2.000 Dilution: l.000 IS Amt: o.ooo 

Sequence: C:\CP\DATAl\GOSlO.SEQ Page l of 7 

t~ .Analyst 

Logbook Page: rr/ 
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Example - Manual Instrument Run Log 
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STANDARD OPERA TING PROCEDURE 

Title: Detennination of Volatile Oroanic Com ounds bv GCMS bv Methods 82408 and 8260A 

1.0 PURPOSE 

SOP No.: MV-001-02 
Initial Date: 211/91 

Page 1 of33 
Date Revised: 10/11/96 

The purpose of this procedure is to describe the detennination of volatile organic compounds using GC/MS. 

2.0 APPLICATION 

This procedure may be used for the analysis of water, sediment, soil. sludge. and waste samples for the organic 
compounds listed in Table l and other related compounds. Infonnation from SW-846, Method 82408 and 8260A 
was used to design this procedure. 

This method is divided into the following sections: sample preparation including medium level extraction, 
screening, and analysis. The screening section contains a technique for estimation of levels of organic materials 
present in samples. The analysis section contains the GC/MS anal::rtical methods for organics. The purge and trap 
technique, including related sample preparation, is included in the analysis section. Interferences are described in 
Section 7.4. 

Most RCRA/CERCLA VOA analyses, except those done by CLP methodology, are perfonned using this method. 

3.0 REFERENCES 

3.1 EPA SW-846, 3rd Edition, Update II, September 1994, Methods 82408 and 8260A 

3.2 RASI Laboratory Quality Assurance Manual 

4.0 ASSOCIATED SOPs 

MV-006, Analysis oi Low Level Purgeable Organic Compounds by GC/MS Using Method 8260A 

QC-001, Nonconforrr:ance and Corrective Action 

QC-006, GC/MS Data Review and Validation 

QC-013, Analyst Proficiency Requirements 

5.0 EQUIPMENT/APPARATUS 

5.1 Micro syringes - 10 uL and larger, 0.006 inch ID needle 

5.2 Syringe valve - Two-way, with Luer ends (three each), if applicable to the purging device 



5.3 Syringe - 5 mL, gas tight with shut-off valve 
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5.4 Balance - Analytical, capable of accurately weighing ;t0.000 I g and top-loading balance capable of 
weighing .::0.1 g 

5.5 Glassware 

5.5.1 Water purge vessels 

5.5.2 Soil purge vessels 

5.5.3 Bottle - 15 mL, screw cap, with Teflon cap liner 

5.5.4 Volumetric flasks - Class A with ground glass stoppers 

5.6 Purge and trap 

The purge and trap device consists of a Tekrnar model ALS2016 autosarnpler interfaced with a Tekrnar 
model LSC2000 thermal desorber. 

5.6. l The sample sparger for water samples is designed to accept 5 mL samples with a water column at 
least 3 cm deep. The gaseous head space between the water column and the trap must have a total 
volume of less than 15 mL. The purge gas must pass through the water column as finely divided 
bubbles, each with a diameter of less then 3 mm at the origin. The sample purger, illustrated in 
Figure 1, meets these design criteria. These purge vessels are available from Tekrnar. Alternate 
sample purge devices may be utilized provided equivalent performance is demonstrated. An 
example of a suitable impinger for low level soil samples is illustrated in Figure 2. 

For low level soil samples and some water samples. the purge vessel is covered with a heated 
jacket capable of maintaining the samples at 40°C ::tl 0c. If a heated purge is utilized. all 
standards. blanks. LCSs, and samples are heated. too. 

5.6.2 The~ must be at least 25 cm long with an inside diameter of at least 0.105 inch. RASI uses a 
Vocarb 3000 or a 01Trap10 multibed purge trap for volatiles. See Figure 3 for product 
information. 

5.6.3 The desorber should be capable of rapidly heating the trap to 240°C. The trap should be able to 
be heated to 250°c during bakeout mode. The desorber schematic, illustrated in Figure 4, meets 
these criteria. 

5.6.4 The transfer line from the purge and trap unit is coupled directly to the injection port of the gas 
chromatograph. 

5.7 GC/MS 

5.7. l Gas chromatograph - An analytical system complete with a temperature programmable gas 
chromatograph suitable for on-column injection and all required accessories including S)Tinges, 
analytical columns, and gases. 
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5.7.2 Column - A 75 m x 0.53 mm DB-624 fused silica megabore column, with a 3 um mid polarity, 
stationary phase. 

5.7.3 Mass spectrometer - Scanning from 35 to 300 AMU every second utilizing 70 volts (nominal) 
electron energy in the electron impact ionization mode and producing a mass spectrum which 
meets all the following criteria in Table 2 when 50 ng of p-bromofluorobenzene (BFB) is injected 
through the gas chromatograph inlet. 

5.7.4 GC/MS interface -A glass jet separator is used to interface the gas chromatograph and mass 
spectrometer. 

5.7.5 Data system - A computer is interfaced to the mass spectrometer to allow the continuous 
acquisition and storage on machine readable media of all mass spectra obtained throughout the 
duration of the chromatographic program. The computer has software that allows searching any 
GC/MS data file for ions of a specified mass and plotting such ion abundances versus time or scan 
number. This type of plot is defined as an Extracted Ion Current Profile (EICP). Software is also 
available to integrate the abundance in any EICP between specified time or scan number limits. 

6.0 STANDARDS AND SOLUTIONS 

6.1 Reagents 

6.1.1 Reagent water 

Reagent water is taken from a 5 gallon glass bottle of LabConco-purified, nitrogen-purged water. 

6.1.2 Methanol 

B&J Purge and Trap Methanol 

6.2 Standards 

Great care must be taken to maintain the integrity of all standard solutions. Store all standard solutions at -
10 to -20oc in screw-cap amber bottles with Teflon liners. 

6.2. l Stock standard solutions 

Stock standard solutions are purchased commercially. 

Prepare fresh working standards every week for gases or for reactive compounds such as styrene. 
All other stock standards must be replaced after three months or sooner if comparison with check 
standards indicates a problem. 

6.2.2 Calibration standards 

Prepare daily calibration standards from the working calibration standards at five concentration 
levels or at the mid-level, if checking a continuing calibration, in methanol for each target 
parameter and each surrogate. The concentration levels are 10, 20, 50 (continuing calibration 
level), l 00, and 200 ugtL." 

6.2.3 Surrogate standard spiking solution 
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Stock standard solutions for toluene-d8, 4-bromofluorobenzene (BFB), and l,2-dichloroethane-d4 
in methanol are also purchased commercially at concentrations of 2500 ug/mL. 

A secondary dilution standard is prepared at 50 ug/mL. The addition of 5 uL of this standard to 
each 5 mL sample yields a surrogate concentration of 50 ug/L. 

6.2.4 Internal standard spiking solution 

Stock standard solutions of bromochloromethane, 1,4-difluorobenzene and chlorobenzene-ds in 
methanol are purchased commercially at 2500 ug/mL. 

A secondary dilution standard is prepared at a concentration of 50 ug/mL containing each internal 
standard compound. The addition of 5 uL of this standard solution to 5 mL of sample or 
calibration standard yields a internal standard concentration of 50 ug/L. 

6.2.5 Matrix Standard and Laboratory Control Sample Spiking Solution 

Prepare a spiking solution in methanol that contains the following compounds at a concentration 
of50 ng/uL: 

Matrix spike compounds 
I, 1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

Matrix spikes also serve as duplicates; therefore, add an aliquot of this solution to each of two 
portions from one sample chosen for spiking. It also serves as the laboratory control standard. 

6.2.6 BFB Standard 

Prepare a 50 ng/uL solution of BFB in methanol. 

7.0 PROCEDURE 

7.1 Sample Storage and Holding Times 

7. l.l Procedure for Sample Storage - The sample must be protected from light and refrigerated at 4oc 
(:!: 2°C) from the time ofreceipt until analysis. Samples are stored in a refrigerator used solely for 
volatiles samples. 

7 .1.2 Required Holding Times - The holding time for aqueous and non-aqueous samples alike is 14 
days from date of collection. Aqueous samples must be preserved with HCI. If samples are not 
preserved with HCI. data generated from sample analvses must be flagged as being estimated 
values. 

It is common belief that aqueous samples have a seven day holding time, if not preserved. This is 
not supported by the EPA methods. 
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An inert gas is bubbled through a 5 mL sample contained in a specially designed purging chamber (Figure 
1) at either ambient temperature or at 40°C +!- 1°C. If a heated purge is used, all standards, blanks, LCSs, 
and samples are processed at 40°C •/- 1°C. The purgeables are transferred from the aqueous phase to the 
vapor phase. The vapor is swept through a sorbent column (Figure 4) where the purgeables are trapped. 
After purging is completed. the sorbent column is heated and backflushed with the inert gas to desorb the 
purgeables onto a gas chromatographic column. The gas chromatograph is temperature programmed to 
separate the purgeables which are then detected with a mass spectrometer. 

An aliquot of the sample is diluted with reagent water when dilution is necessary. A 5 mL aliquot of the 
dilution is taken for purging. All water samples are, by definition, low level. 

7.3 Purging of Soil/Sediment and Nonagueous Waste Samples 

7.3.l Low level 

An inert gas is bubbled through a mixture of a 5 g sample (weighed to the nearest 0.1 g) and 1 O 
mL reagent water contained in a specially designed purging chamber (Figure 2) at 4ooc. The 
purgeables are transferred from the aqueous phase to the vapor phase, and the analysis is 
continued as in 7.1.. 

7.3.2 Medium level 

A measured amount of solid (4 g :!: 0.1 g) is slurried with 10 mL of methanol. An aliquot of the 
methanol supernatant is added to 5 mL of reagent water. An inert gas is bubbled through this 
solution in the water purging chamber (Figure l) at ambient temperature. The purgeables are 
transferred from the aqueous phase to the vapor phase, and the analysis is continued as in 7.2. 

7.3.3 Nonaqueous liquids 

Nonaqueous liquids are diluted in methanol to an appropriate concentration. An aliquot of the 
methanol is added to 5 mL of water in the purge chamber and analyzed. 

7.4 Interferences 

7.4.1 Impurities in the purge gas, organic compounds out-gassing from the plumbing ahead of the trap, 
and solvent vapors in the laboratory 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. If methanol dilutions are to be analyzed, a 
methanol blank must also be analyzed. No samples can be analyzed until the system is 
demonstrated to be free of contamination. 

7.4.2 Samples can be contaminated by diffusion of volatile organics (particularly fluorocarbons and 
methylene chloride) through the septum seal into the sample during storage and handling. A 
holding blank prepared from reagent water and carried through the holding period and the analysis 
protocol serves as a check for such contamination. One holding blank per week should be 
anal:yzed. Data are reviewed by the Quality Assurance Manager. 

7.4.3 Contamination by carry-over can occur whenever high level and low level samples are 
sequentially analyzed. To reduce carry-over, the purging device and sampling syringe must be 
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rinsed with reagent water between sample analyses. Whenever an unusually concentrated sample 
is encountered, it should be followed by an analysis of reagent water to check for cross 
contamination. For samples containing large amounts of water-soluble materials, suspended 
solids, high boiling compounds or high purgeable levels, it may be necessary to wash out the 
purging device with a detergent solution, rinse it with distilled water, and then dry it in a I 05oc 
oven between analyses. The trap and other parts of the system are also subject to contamination; 
therefore, frequent bakeout and purging of the entire system may be required. 

The laboratory where volatile analysis is performed should be kept as free of solvents as possible. 

7.5 Purge Device and GC/MS Operating Conditions 

Assemble the purge and trap device and connect it to the injection port of the gas chromatograph. 
Condition the trap at 250°C in the purge mode with an inert gas flow of at least 40 ml/minute. 

Gas chromatograph conditions are as follows: 

Temperature program: 

Injection port temperature:220°C 
Purge flow: 
Carrier gas: 
Desorb (carrier) flow: 
Interface oven temperature: 

-10°C initial temperature. Hold for 3 minutes then ramp to 240°C at 
8°C/minute. 

40 ml/minute 
Helium 
I 0 ml/minute 
250°C 

Mass spectrometer conditions are as follows: 

Electron energy: 
Mass range: 
Scan time: 

7.6 Calibration 

7.6. l Initial Calibration 

70 volts (nominal) 
35-300 
To give at least 5 scans per peak and not to exceed 1 second per scan 

7 .6.1. l Tune the GC/MS system to meet the tune criteria in Table 2, Section 9 .0, by injecting 
BFB. Analyze each calibration standard, adding 5 uL of internal standard spiking 
solution directly into the syringe. Tabulate the area response of the characteristic ions 
against concentration for each compound and internal standard and calculate response 
factors (RF) for each compound using Equation I. 

Eq. I 

Where: 

RF= .dx 
Ais 

x ~is Cx 

Area of the characteristic ion for the compound to be measured 

Area of the characteristic ion for the specific internal standard 

Concentration of the internal standard 



Concentration of the compound to be measured 
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7.6. I .2 The average response factor (Rfi*) must be calculated for all compounds, including 
surrogates, using the 5 RF values calculated for each compound from the initial (5 point) 
calibration. The average response factor is calculated using Equation 2. 

Eq. 2 

Where, 

Rfi* = !: (Rfi) from I to 5 
5 

RFi* = Average response factor for compound i 
RFi = Initial response factor for compound i 
Note: 5 is for the five different levels 

A system performance check must be made before this calibration curve is used. Five 
system performance check compounds (SPCCs) are checked to ensure that a minimum 
response factor is achieved. These compounds are chloromethane, 1,1-dichloroethane, 
bromoform, l, l ,2,2-tetrachloroethane, and chlorobenzene. The minimum acceptable 
average response factor is 0.300 for all SPCCs except bromoform whose factor must be 
greater than 0.10. These compounds are used to check for both compound instability and 
for degradation caused by contamination in lines or actives sites in the system. 

Examples of possible problem issues include the following: 

Bromoform is one of the compounds which is most likely to be purged very 
poorly if the purge flow is too slow. Cold spots and/or active sites in the 
transfer lines may adversely affect response. Response of the quantitation ion 
(m/z 173) is directly effected by the turning of BFB at ion m/z 174/176. 
Increasing the m/z 174/176 ratio to m/z 95 ratio may improve bromoform 
response. 

Chloromethane is the most likely compound to be lost ifthe purge flow is too 
fast. 

Tetrachloroethane and 1,1-dichloroethane are degraded by contaminated 
transfer lines in purge and trap systems and/or active sites in trapping materials. 

7 .6.1.3 Using the average response factors (Rfi*) from the initial calibration, calculate and 
record the percent relative standard deviation (%RSD) for all compounds. Calculate the 
%RSD using Equation 3. 

Eq. 3 o/oRSD =SD/RFi* * I 00 

Where, 

SD Standard deviation of the average response factors for compound i 
RFi* Same as in 7.6.1.2 
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The %RSD for each individual calibration check compound (CCC) must be less than 
30%. The CCCs are listed below, 

I, 1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene. and 
Vinyl chloride. 

Ifa %RSD greater than 30% is measured for any one CCC. then corrective action to 
eliminate a system leak and/or column reactive sites is required before reattempting 
calibration. 

7.6.l.4 Linearity 

7 .6.1.4. l 

7.6.1.4.2 

7.6.2 Daily GC/MS Calibration 

If the %RSD of any compound is 15% or less, then the relative 
response factor is assumed to be constant over the calibration range, 
and the average response factor may be used for quantitation. 

Or, 

Ifthe %RSD of any compound is 15% or less, you may construct a 
calibration curve using a first or second order regression fit of the five 
calibration points. 

However, 

If the %RSD of any compound is greater than 15%, construct a 
calibration curve using a first or higher order regression fit of the five 
calibration points for that compound. Select the lowest order 
regression which yields a coefficient of determination (r) of<::. 0.99; 
however. note that there may be a limited number of compounds which 
have a lower r value and the curve remains acceptable .. 

In practice, if the %RSD of any compound is greater than 15%, all 
compounds are quantitated from a regression fit curve. 

7.6.2.1 A check of the calibration curve must be performed once every 12 hours. This standard 
contains 50 ugfl of all of the analytes of concern. The minimum response factors for the 
system performance check compounds chloromethane. I, 1-dichloroethane. I, 1.2.2-
tetrachloroethane. and chlorobenzene must be 0.300 (0.10 for bromoforrn). If these 
criteria are met, the response factor of all compounds are calculated and reported. 

7.6.2.2 Before sample analysis begins, the percent drift of the continuing calibration check 
compounds (CCCs) is calculated using Equation 4 listed below. The CCCs are 1, 1-
dichloroethene, chloroform, 1,2-dichloropropane, toluene. ethylbenzene, and vinyl 
chloride. 



Eq. 4 % Drift (%0) c c 

Where: 

x 
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100 

Calibration check compound standard concentration 

Measured concentration 

The maximum percent drift allowed for each CCC is 20%. If this criterion is not met 
(>20% percent drift) for any one CCC, corrective action must be taken. If no source of 
problem can be determined after corrective action has been taken, a new five point 
calibration must be generated. This criterion must be met before quantitative sample 
analysis begins. 

NOTE: If no CCCs are required target analvtes, then onlv the required analvtes must 
meet the maximum 20% drift criterion. 

Only after both the minimum response factors and %D criteria are met can sample 
analysis begin. Though the 20% maximum drift criterion does not always apply to all 
targets, if many targets have> 20% drift, this is a warning that system performance is 
deteriorating. 

7.6.2.3 Internal standard responses and retention times in all standards must be evaluated during 
or immediately after data acquisition. If the retention time for any internal standard 
changes by more than 30 seconds from the latest daily (12 hours) calibration standard, 
the chromatographic system must be inspected for malfunctions, and corrections made as 
required. The extracted ion current profile (EICP) of the internal standards must be 
monitored and evaluated for each standard. If the EICP area for any internal standard 
changes by more than a factor of two (-50% to+ 100%) from the last daily calibration 
standard check, the mass spectrometer system must be inspected for malfunction and 
correction made as appropriate. When corrections are made, reanalysis of samples 
analyzed while the system was malfunctioning is necessary. 

7.7 Sample Analysis 

7.7.I Water Samples 

7.7. I. l The holding time for water samples 14 days from sample collection, if preserved. All 
samples and standard solutions must be allowed to warm to ambient temperature before 
analysis. 

7.7. L2 Operating conditions for the gas chromatograph are listed in Section 7.5. 

7. 7.1.J After achieving the key ion abundance criteria using BFB, calibrate the system with 
either the initial calibration procedure or continuing calibration procedure as appropriate. 

7.7.1.4 Adjust the purge gas (helium) flow rate to 40 mL/minute. Variations from this flow rate 
may be necessary to achieve better purging and collection efficiencies for some 
compounds, particularly chloromethane and bromoform. 
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7.7.1.5 Remove a 5 mL syringe barrel from the oven and allow to cool to room temperature. 
Open the sample. which has been allowed to come to ambient 
temperature, and carefully pour the sample into the syringe barrel 
to just short of overflowing. Replace the syringe plunger and 
compress the sample. Open the syringe valve and vent any 
residual air while adjusting the sample volume to 5.0 mL. This 
process of taking an aliquot destroys the validity of the sample for 
future analysis so if there is only one VOA vial, the analyst 
should fill a second syringe at this time to protect against possible 
loss of sample integrity. This second sample is maintained only 
until such time as when the analyst has determined that the first 
sample has been analyzed properly. Filling one 20 mL syringe 
would allow the use of only one syringe. If a second analysis is 
needed from the 20 mL syringe, it must be analyzed within 24 
hours. Care must also be taken to prevent air from leaking into 
the syringe. 

7.7.1.6 Previous analyses, screening, or previous experience with a sample may indicate that a 
dilution is necessary. Select the volumetric flask that will allow for the necessary 
dilution. Intermediate dilutions may be necessary for extremely large dilutions. 

Calculate the approximate volume of reagent water which will be added to the volumetric 
flask selected and add slightly less than this quantity of reagent water to the flask. 

Inject the proper aliquot from the syringe into the volumetric flask. Dilute the flask to 
the mark with reagent water. Cap the flask, invert, and shake three times. 

Fill a 5 mL syringe with the diluted sample. 

If this is an intermediate dilution, use it and repeat the above procedure to achieve larger 
dilutions. 

7. 7 .1. 7 Add 5 uL of the surrogate spiking solution (Section 6.2.3) and 5 uL of the internal 
standard spiking solution (Section 6.2.4) through the valve bore of the syringe, then close 
the valve. 

Attach the syringe-syringe valve assembly to the syringe valve on the purging device. 
Open the syringe valve and inject the sample into the purging chamber. 

7.7.1.8 Close both valves and purge the sample for l I .O :!: 0.1 minutes at ambient temperature. 

NOTE: Water samples may be analyzed using a heated (40°C) purge provided that data 
are on file demonstrating equivalent or superior performance and that standards, 
blanks, LCSs, and samples are analyzed using this method. 

7.7.1.9 At the conclusion of the purge time, switch the device to the desorb mode, and begin the 
gas chromatograph temperature program. Concurrently, introduce the trapped materials 
to the gas chromatographic column by rapidly heating the trap to 24ooc while 
backflushing the trap with helium at IO ml/minute for two minutes. 
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7.7.1.10 While the trap is being desorbed into the gas chromatograph, empty the purging chamber 
of operating in manual mode. Wash the chamber with a minimum of two 5 mL flushes 
of reagent water to avoid carryover of pollutant compounds. 

7.7.1.11 After desorbing the sample for two minutes, recondition the trap by returning the purge 
and trap device to the purge mode. Wait 15 seconds, then close the syringe valve on the 
purging device to begin gas flow through the trap. The trap temperature should be 
maintained at 250°C. After approximately ten minutes, tum off the trap heater open the 
syringe valve to stop the gas flow through the trap. When cool, the trap is ready for the 
next sample. 

7. 7 .1.12 All dilutions should keep the response of the major constituents (previously saturated 
peaks) in the upper half of the linear range of the calibration curve. 

7. 7 .1.13 For water samples to be matrix spiked, add 5 uL of the matrix spike solution (Section 
6.2.5) to the 5 mL of sample purged. Disregarding any dilutions, this is equivalent to a 
concentration of 50 ug/L of each matrix spike compound. Prepare MS/MSD pairs at the 
frequency described in Section 8.6. 

7.7.1.14 At the conclusion of analysis, measure and record the pH of the sample to determine if it 
was properly preserved. If a sample is found to be unpreserved, then flag data as being 
estimates. 

7.7.2 SoiVSediment/Nonaqueous Waste Samples 

7.7.2.1. Low Level Soil Method 

The holding time for soil and other non-aqueous samples is 14 days. The low level soil 
method is based on purging a heated sediment/soil sample mixed with reagent water 
containing the surrogate and internal standards under the same conditions as the samples. 
A specially designed purge vessel is used for these analyses (See Figure 2). Screen the 
sample before analysis. 

The GC/MS system should be set up as previously discussed. This should be done prior 
to the preparation of the sample to avoid loss of volatiles from standards and sample. A 
heated purge calibration curve must be prepared and used for the quantitation of all 
samples analyzed with the low level-method. Follow the initial and daily calibration 
instructions given, taking notice that a 40°C purge must be used. 

To prepare the reagent water containing the surrogates and internal standards, remove the 
plunger from a 5 mL "Luerlock" type syringe equipped with a syringe valve and fill until 
overflowing with reagent water. Replace the plunger and compress the water to vent 
trapped air. Adjust the volume to 5 mL. Add 5 uL each of the surrogate spiking solution 
and the internal standard solution to the syringe through the valve. The addition of 5 uL 
of the surrogate spiking solution to 5 g of soil/sediment is equivalent to 50 ug/Kg of each 
surrogate standard. 

The sample (for volatile organics) consists of the entire contents of the sample container 
(do not discard any supernatant liquids). Mix the contents of the sample container with a 
narrow metal spatula. Using a top loading balance, weigh an appropriate amount (0.5 -
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5g) of sample into a tared purge device. Note and record the actual weight to the nearest 
0.1 g. 

Add 5 ml of reagent water to the purge vessel. cap. shake to disperse the sample, and 
attach it to the ALS-2016 unit. Spike a syringe containing 5 ml of reagent water with 
internal standards and surrogates, and inject through the valve into the sample. Attach 
the heating jacket to the purge vessel in order to bring the sample to 40°C .::!:. 1°c, then 
purge the sample for 11.0 .::!:. 0.1 minutes. 

Proceed with the analysis as for water samples. Use 10 ml of the sample reagent water 
for the reagent blank. 

For matrix spikes of low level solids/sediments add 5 uL of the matrix spike solution to 
the 10 ml of water. The concentration for a 5 g sample would be equivalent to 50 ug/Kg 
of each matrix spike standard. 

7.7.2.2. Medium Level Soil/Other Solids Method 

The medium level method is based on extracting the sample with methanol. An aliquot 
of the methanol extract is added to the reagent water containing the surrogate and internal 
standards and purged at ambient temperature. All samples with a dilution factor greater 
than 10 (e.g., those which require an aliquot <O.Sg) should be analyzed by the medium 
level method. If saturated peaks or concentrations exceeding the calibration range 
occurred or would occur when a 0.5 g sample was analyzed, the medium level method 
must be used. 

The GC'MS system should be set up as previously discussed. This should be done prior 
to the addition of the methanol extract to reagent water. Initial and continuing 
calibrations are performed by adding standards in methanol to reagent water purging at 
ambient temperature. 

NOTE: Samples may be analyzed using a heated (40°C) purge provided that data are on 
file demonstrating superior performance and that standards, blanks, LCSs, and 
samples are analyzed accordingly. 

The sample (for volatile organics) consists of the entire contents of the sample container. 
Do not discard any supernatant liquids. Mix the contents of the sample container with a 
narrow metal spatula. Using a top loading balance, weigh 4 g (wet weight) of sample 
into a tared 15 mL vial. Note and record the actual weight to the nearest 0.1 g. 

Quickly add 9.0 mL of methanol, then 1.0 mL of the surrogate spiking solution to the 
vial. Cap and shake for 2 minutes. Note: Perform rapidly to avoid loss of volatile 
organics. Perform in a laboratory free of solvent fumes. 

Using a disposable pipette, transfer approximately I mL of extract into a GC vial for 
storage. The remainder may be disposed of. Transfer approximately I mL of the reagent 
methanol to a GC vial for use as the method blank for each case or set of 20 or fewer 
samples, whichever is more frequent. These extracts may be stored in the dark at 4°C 
(i2 C) prior to analysis. 
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The volume of methanol added to the 5 mL of water being purged should be kept 
constant. Therefore, add to the 5 mL syringe whatever volume of methanol is necessary 
to maintain a volume of 100 uL added to the syringe. 

Dilute an aliquot of the methanol extract if necessary and then take 100 uL for analysis. 

Remove the plunger from a 5 mL "Luerlock" type syringe equipped with a syringe valve 
and fill until overflowing with reagent water. Replace the plunger and compress the 
water to vent trapped air. Adjust the volume to 4.9 mL. Pull the plunger back to 5 mL to 
allow volume for the addition of sample and standards. Add 5 uL of the internal standard 
solution. 

Attach the syringe-syringe valve assembly to the syringe valve on the purging device. 
Open the syringe valve and inject the water/methanol sample into the purging chamber. 
A water purge vessel is used for analysis of methanol dilutions (Figure l). 

Proceed with the analysis. Analyze all reagent blanks on the same instrument as the 
samples. The standards should also contain 100 uL of methanol to simulate the sample 
conditions. 

For a matrix spike the medium level samples, add 8.0 mL of methanol, l .O mL of 
surrogate spike solution, and 1.0 mL of matrix spike solution. This results in a 6,200 
ug/Kg concentration of each matrix spike standard when added to a 4 g sample. Add a 
l 00 uL aliquot of this extract to 5 ml of water for purging. 

7.8 Data Interpretation and Calculations 

7 .8. l Qualitative Analysis 

The compounds listed in the in Table 1 shall be identified by an analyst competent in the 
interpretation of mass spectra by comparison of the sample mass spectrum to the mass spectrum of 
a standard of the suspected compound. Two criteria must be satisfied to verify the identifications: 

(1) Elution of the sample component at the same GC relative retention time as the standard 
component, 

(2) Correspondence of the sample component and standard component mass spectra. 

7 .8.1.1 For establishing correspondence of the relative retention time (RR T), the sample 
component RRT must compare within:!: 0.06 RRT units of the RRT of the standard 
component. For reference, the standard must be run on the same shift as the sample. If 
co-elution of interfering components prohibits accurate assignment of the sample 
component RRT from the total ion chromatogram, the RRT should be assigned by using 
extracted ion current profiles for ions unique to the component of interest. 

7.8. l .2 For comparison of standard and sample component mass spectra, mass spectra obtained 
on the same GC/MS may be used for identification purposes, Qn.!y if the GC/MS meets 
the daily tuning requirements for BFB. These standard spectra may be obtained from the 
run used to obtain reference RRTs. 
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7 .8.1.3 The requirements for qualitative verification by comparison of mass spectra are as 
follows: 

The qualitative identification of compounds determined by this method is based on 
retention time, and on comparison of the sample mass spectrum, after background 
correction, with characteristic ions in a reference mass spectrum. The reference mass 
spectrum must be generated by the laboratory using the conditions of this method. The 
characteristic ions from the reference mass spectrum are defined to be the three ions of 
greatest relative intensity, or any ions over 30% relative intensity if less than three such 
ions occur in the reference spectrum. Compounds should be identified as present when 
the criteria below are met. 

The relative intensities of ions must agree within plus or minus 30 percentage points 
between the standard and sample spectra. (Example: For an ion with an abundance of 
50% in the standard spectra. the corresponding sample abundance must be between 20 
and 80 percent). 

Ions greater than 10% in the sample spectrum but not present in the standard spectrum 
must be considered and accounted for by the analyst making the comparison. The 
verification process should favor false positives. 

7.8.1.4 If a compound cannot be verified by all of the criteria above, but in the technical 
judgement of the mass spectral interpretation specialist, the identification is correct, then 
the analyst shall report that identification and proceed with quantification. 

7 .8.1.5 A library search is performed for non-target sample components for the purpose of 
tentative identification where requested. For this purpose, the 1990 release of the NIST 
Mass Spectral Library (or more recent release), containing approximately 50,000 spectra. 
is used. Computer generated library search routines must not use normalization routines 
that would misrepresent the library or unknown spectra when compared to each other. 

Up to 20 non-surrogate, non-target organic compounds of greatest apparent concentration 
are tentatively identified via a forward search of the NIST mass spectral library. 
(Substances with responses less than 10% of the internal standard are not required to be 
searched in this fashion.) Only after visual comparison of sample spectra with the 
nearest library searches does the mass spectral interpretation specialist assign a tentative 
identification. Guidelines for making tentative identification are: 

Relative intensities of major ions in the reference spectrum (ions greater than 
10% of the most abundant ion) should be present in the sample spectrum. 

The relative intensities of the major ions should agree within .:;:20 percentage 
points. (Example: For an ion with an abundance of 50 percent of the standard 
spectra. the corresponding sample ion abundance must be between 30 and 70 
percent.) 

Molecular ions present in reference spectrum should be present in sample 
spectrum. 
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Ions present in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contamination or presence of co-eluting 
compounds. 

Ions present in the reference but not in the sample spectrum should be reviewed 
for possible subtraction from the sample spectrum because of background 
contamination or co-eluting compounds. Data system library reduction 
programs can sometimes create these discrepancies. 

If in the technical judgement of the mass spectral interpretation specialist, no valid 
tentative identification can be made, the compound should be reported as unknown. The 
mass spectral specialist should give additional classification of the unknown compound, 
if possible (e.g., unknown aromatic, unknown hydrocarbon, unknown acid type, 
unknown chlorinated compound). If probable molecular weights or carbon numbers can 
be distinguished, include them. 

7.8.2 Quantitative Analysis 

7.8.2. l Target components identified shall be quantified by the internal standard method. The 
internal standards used are listed in Table 5. The EICP area of the characteristic ions of 
analytes listed in Tables 3 and 4 are used. 

7.8.2.2 Internal standard responses and retention times in all standards must be evaluated during 
or immediately after data acquisition. If the retention time for any internal standard 
changes by more than 30 seconds from the latest daily ( 12 hour) calibration standard, the 
chromatographic system must be inspected for malfunctions, and corrections made as 
required. The extracted ion current profile (EICP) of the internal standards must be 
monitored and evaluated for each sample, blank, matrix spike and matrix spike duplicate. 
If the EICP area for any internal standard changes by more than a factor of two ( -50% to 
+100%), the mass spectrometric system must be inspected for malfunction and correction 
made as appropriate. When corrections are made, reanalysis of sample analyzed while 
the system was malfunctioning is necessary. 

If after reanalysis, the EICP area for all internal standards are inside the required limits(· 
50% to +I 00% of that internal standard in the mid low standard analyses for that day), 
then the problem with the first analysis is considered to have been within the control of 
the laboratory. Therefore. only submit data from the analysis with EICPs within the 
control limits. 

Ifthe reanalysis of the sample does not solve the problem, e.g., the EICP area are outside 
the control limits for both analyses report the initial analysis only and note the presence 
of matrix interferences. 

7.8.2.3 Linearity is assumed for all targets which had:::> 15% RSD in the initial calibration. For 
these targets, their average response factors may be used for quantitation (Section 7.8.3); 
otherwise, the calibration curve must be used (Section 7.8.4). 

7.8.2 .. 4 Xylenes (o,m, & p - isomers) are to be reported as xylenes (total). Since m- and p-xylene 
co-elute, the xylenes must be quantitated as m/p-xylene. The concentration of all xylene 
isomers must be added together to give the total. 
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l.2-dichloroethene (trans and cis stereoisomers) are usually reported as 1,2-
dichloroethene (total). The concentrations of both isomers must be added together to 
give the total. 

7.8.3 Calculations For Targets Whose %RSD :S;l5%. 

7.8.3. l Water 

Eq. 5 Concentration ug/L = (A., ..... }(!J,..!l"'s),__ __ _ 
(Ais) (Rfi*) (V 0 ) 

Where: 

RFi* 

Area of the characteristic ion for the compound to be measured. 
Area of the characteristic ion of the specific internal standard from 
Table 4. 
Amount of internal standard added in nanograrns (ng). 
Volume of water purged in milliliters (mL) (take into account any 
dilutions). 
Average response factor for the compound being measured. 

7.8.3.2 Sediment/Soil Waste (medium level) 

Eq 6. Concentration in ug/g 
(Dry weight basis) 

Note: For analyses to be reported on an as-received basis, omit the division by "D". 

Where: 

Ax, 15, A 15 , RFi* 

Vt 

V· I 
D 

= 

Same as for water, above 
Volume of total extract (uL) (use 10,000 uL or a factor of this 
when dilutions are made) 
Volume of extract added ( uL) for purging 
I 00 - % moisture 

100 
Weight of sample extracted (g) or purged 

Note: For analyses to be reported on an as-received basis, omit the division by "D". 

An estimated concentration for non-target components tentatively identified is calculated by the 
internal standard method. For quantitation, the nearest internal standard free of interference is 
used. 

The formula for calculating non-target concentrations is the same as above. Total area counts (or 
peak heights) from the total ion chromatograms are to be used for both the compound to be 
measured and the internal standard. A average response factor (Rfi*) of one is to be assumed. 
The value from this quantitation shall be qualified as estimated and this estimated concentration 
should be calculated for all tentatively identified compounds as well as those identified as 
unknowns. 
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Target analytes are usually reported to two significant figures if;: 10 ug/L or 10 ug,Kg. Targets 
present at <I 0 ug/L or ug. Kg, and tentatively identified compounds, are usually reported to one 
significant figure. 

7.8.4 Quantitation For Targets \l."hose ~oRSD >15% 

When a regression fit is used, the concentration is taken directly from the curve and multiplied by 
any dilution factor and divided by the percent solids. 

8.0 QUALITY CONTROL 

8.1 Tuning 

8.1.1 The twelve (12) hour time period for GC!MS system tuning and standards calibration (initial or 
continuing calibration criteria) begins at the moment of injection of the BFB analysis that the 
laboratory submits as documentation of a compliant tune. The time period ends after twelve ( 12) 
hours has elapsed according to the system clock. 

8.1.2 Tune to meet criteria as shown in Table 2. 

Note: All instruments conditions must be identical to those used in sample analysis. except that 
a different temperature may be used. 

8.1.3 BFB criteria must be met before any standards, samples, or blanks are analyzed. Any samples 
analyzed when tuning criteria have not been met will require reanalysis. 

8.2 Calibration 

8.2.1 After tuning criteria have been met but prior to the analysis of samples and required blanks, the 
GC!MS system must be initially calibrated at a minimum of five concentrations to determine the 
linearity of response utilizing target compound standards. Once the system has been calibrated, 
the calibration must be verified each twelve ( 12) hour time period for each GCMS system. 

8.2.2 Initial calibration of volatile target compounds is required at a minimum of 5 concentration levels 
(normal concentration levels are I 0, 20, 50, I 00, and 200 ug/L). This will result in 50-1000 total 
ng analyzed. Surrogate and internal standards are used with each of the calibration standards. 
Analyze all method blanks and standards under the same conditions as the sample. 

8.2.3 System Performance Check Compounds (SPCC) 

8.2.3 .1 The initial calibration is valid only after the minimum response factors for SPCCs have 
been met. Only after both these criteria are met can sample analysis begin. 

8.2.3.2 A calibration standard(s) containing all volatile target compounds, including all required 
surrogates, must be analyzed each twelve hours during analysis. The SPCCs must meet 
the minimum response factor criteria. 

8.2.4 Calibration Check Compounds 

After the system performance check is met, the %Drift of the CCCs listed in the following table 
must be checked to ensure the validity of the initial calibration. 



Calibration Check Compounds 

1, 1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 
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If the percent drift for each target compound is less than 20.0%, the initial calibration is assumed 
to be valid. If the criteria are not met (>20.0% drift), for any one calibration check compound, 
corrective action must be taken. 

Problems similar to those listed under SPCC could affect these criteria. If no source of the 
problem can be determined after corrective action has been taken, a new initial five point 
calibration must be generated. These criteria must be met before sample analysis begins. 

If no CC Cs are required target analytes, then only the required analytes must meet the 20% drift 
criterion. 

8.3 Method Blanks 

A method blank is a volume of deionized, distilled laboratory water which is carried through the entire 
analytical scheme. The method blank volume must be approximately equal to the sample volumes or 
sample weights being processed. 

8.3.1 For the analysis of volatile target compounds, a method blank analysis must be performed once 
for each 12 hour time period. A method blank must always follow any standard analysis. 

8.3.2 Per SW-846, an acceptable method blank should not be higher than the highest of either: 

(I) The method detection limit. or 

(2) Five percent of the regulatory limit for that analyte, or 

(3) Five percent of the measured concentration in the sample. 

However, per Method 82408, the laboratory is permitted to adopt additional quality assurance 
practices for use with this method. As such. RASI has adopted the following industry-wide 
protocol for method blank acceptance. It is our belief that this protocol is achievable, 
understandable, and produces data which is acceptable. 

A method blank for volatile analysis must contain less than five times (5X) the EQL of methylene 
chloride, acetone, and 2-butanone. 

For all other target compounds, the method blank must contain less than the EQL of any single 
target analyte. 
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If a laboratory method blank exceeds these criteria, the analyst must consider the analytical systerr. 
to be out of control. The source of the contamination must be investigated and appropriate 
corrective measures must be taken and documented before further sample analysis proceeds. All 
samples processed with a method blank that is out of control (e.g., contaminated) must be 
reextracted/repurged and reanalyzed. The result of blank analyses will be reported in text fonn. 

All sample concentration data will be reported uncorrected for blanks. 

8.4 Laboratorv Control Sample (LCS} 

8.4. I A LCS is prepared by spiking a water blank with the spike solution described in Section 6.2.5. 

8.4.2 A LCS will be analyzed at a frequency of once per tune. 

8.4.3 LCSs must pass the acceptance criteria listed in Section 9.0, Table 6. If the LCS fails, perfonn 
corrective action and reanalyze. 

8.5 Surrogates 

Surrogate standard detenninations are performed on all samples and blanks. All samples and blanks are 
fortified with surrogate spiking compounds before purging or extraction in order to monitor preparation 
and analysis of samples. 

Eq. 7 % Surrogate Recovery = ~ 
Q; 

Where: 

Qd = Quantity detennined by analysis 
Qa = Quantity added to sample 

8.5. l Surrogate Recovery Limits Are As Follows: 

REQUIRED SURROGATE SPIKE RECOVERY LIMITS 

Surrogate Compound 

Toluene-d8 
4-Bromofluorobenzene 
I ,2··Dichloroethane 

Water 

88-110 
86-115 
76-114 

Low/Medium Soil 

81-117 
74-121 
70-121 

Surrogate spike recovery limits for TCLP leachates, and wastes are detennined statistically from 
actual laboratory data, and are subject to change quarterly. 

8.5.2 Method Blank Surrogate Spike Recovery 

The~ laboratory must take the actions listed below if the recovery of any surrogate compound in 
the volatiles fraction of the method blank is outside of the required surrogate spike recovery 
limits. 
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Check calculations to ensure that there are no errors; check internal standard and 
surrogate spiking solutions for degradation, contamination. etc.; also check instrument 
performance. 

Reanalyze the blank or extract if steps above fail to reveal the cause of the noncom pliant 
surrogate recoveries. 

If the blank is a methanol extract for medium level soil samples. reextract and reanalyze 
the blank if reanalysis alone fails to reveal the cause of the noncompliant surrogate 
recoveries. 

If all measures above fail to correct the problem, the analytical system must be 
considered out of control. The problem must be corrected before continuing. This may 
mean recalibrating the instrumentation but it may also mean more extensive action. The 
specific corrective action is left up to the GC/MS operator. When surrogate recovery(ies) 
in the blank is outside of the required windows, all samples associated with that blank 
must be reanalyzed. 

8.5.3 Sample Surrogate Spike Recovery 

The laboratory must take the action listed below ifthe recovery of any one surrogate compound in 
the volatiles fraction of the sample is outside of the control limits. 

Check calculations to ensure that there are no errors; check internal standard and 
surrogate spiking solutions for degradation. contamination, etc.; also check instrument 
performance. 

If the above steps fail to reveal a problem, then reanalyze the sample or extract. If 
reanalysis of the sample or extract solves the problem, then the problem was within the 
laboratory's control. Therefore, onlv submit data from analyses with surrogate spike 
recoveries within limits. 

If the sample was a soil extracted with methanol and the steps above fail to solve the 
problem, then reextract and reanalyze the sample. If the reextraction and reanalysis 
solves the problem, then the problem was instrumental. Onlv submit data from the 
extraction and analysis with surrogate spike recoveries within the control windows. 

If the reextraction and/or reanalysis of the samples does not solve the problem; e.g., 
surrogate recoveries are outside the control limits for both analyses, then report the initial 
analysis and describe the confirmation in text. 

If the sample with surrogate recoveries outside the limits is the sample used for the 
matrix spike and matrix spike duplicate, and the surrogate recoveries of the matrix spike 
and matrix spike duplicate show the same pattern (e.g., outside the limits), then the 
sample, matrix spike, and matrix spike duplication do not require reanalysis. Document 
in the narrative the similarity in surrogate recoveries. 

8.6 Matrix Spike/Matrix Spike Duplicate Analyses (MS!MSD) 



8.6.1 Frequency of Analysis 
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Perfonn an MS/MSD analysis on at least every 20th sample of each matrix type (water, soil, and 
waste). One TCLP (ZHE) leachate of each waste type (as detennined by the client) is spiked with 
all targets. No MS/MSD pairs are perfonned on TCLP leachates. 

8.6.2 Matrix Spike % Recovery - Calculate the percent recovery for each spike target using the equation 
below. 

Eq. 8 Matrix Spike Percent Recovery= SSR - SR x 100 

Where: 

SSR = Spike sample result 
SR = Sample result 
SA = Spike added for spiking mix 

SA 

If the percent recovery is outside the range listed in Section 9.0, Table 6, flag the data noting that 
matrix interferences are present in these samples. 

8.6.3 Relative Percent Difference (RPO) - Calculate the RPO for each spike target using the equation 
below. 

Eq. 9 RPO= ..121 - D2 __ _ x 100 
(IJ1 + Q2)/2 

Where: 

RPO = Relative Percent Difference 
D1 = First Sample Value 
D2 = Second Sample Value (duplicate) 

If the RPO is greater than that listed in Section 9.0, Table 6, flag this in the narrative. 



9.0 TABLES.FIGURES 

Volatiles 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1, 1-Dich loroethene 
I, 1-Dichloroethane 
1.2-Dichloroethene (total) 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
I, I, I-Trichloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
trans-1.3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrach loroethene 
Toluene 
I, 1,2.2-Tetrachloroethane 
Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

Table I 

Normal Target Compounds 
Estimated Quantitation Limits (EQLs) 

Quantitation limits 
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CAS Number Water*, Low soiL'sediment*, * * 
K 

74-87-3 10 10 
74-83-9 10 10 
75-01-4 10 10 
75-00-3 10 10 
75-09-2 5 5 
67-64-1 10 10 
75-15-0 5 5 
75-35-4 5 5 
75-34-3 5 5 
540-59-0 5 5 
67-66-3 5 5 
107-06-2 5 5 
78-93-3 10 10 
71-55-6 5 5 
56-23-5 5 5 
108-05-4 20 20 
75-27-4 5 5 
78-87-5 5 5 
I 0061-01-5 5 5 
79-01-6 5 5 
124-48-1 5 5 
79-00-5 5 5 
71-43-2 5 5 
10031-02-6 5 5 
75-25-2 5 5 
I 08-10-1 10 10 
591-78-6 10 10 
127-18-4 5 5 
108-88-3 5 5 
79-34-5 5 5 
108-90-7 5 5 
100-41-4 5 5 
100-42-5 5 5 
1330-20-8 5 5 

• Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for 
guidance and may not always be achievable. 

•• Quantitation limits listed for soil/sediments are based on wet weights. The quantitation limits calculated on a dry 
weight basis will be higher than those listed. 



Volatiles 

Acetonitrile 
Acrolein 
Acrylonitrile 
Ethyl methacrylate 
Allyl chloride 
Iodomethane 
Methacrylonitrile 
Methylene bromide 
Methyl methacrylate 
Propionitrile 
I, l. l ,2-Tetrachloroethane 
Chloroprene 
l ,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

Table I (Continued) 

Additional Appendix IX Target Compounds 
Estimated Quantitation Limits (EQLs) 

Quantitation limits 
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CAS Number Water*, Low soil/sediment•.** 
u 'K 

75-05-8 10 10 
I07-02-8 20 20 
107-IJ-l 10 10 
97-83-2 5 5 
l 07-05-1 5 5 
74-88-4 IO 10 
126-98-7 20 20 
74-95-3 5 5 
80-62-6 5 5 
107-12-0 20 20 
630-20-6 5 5 
126-99-8 5 5 
96-12-8 IO 10 
106-93-4 5 5 
110-57-6 5 5 
75-71-8 10 10 
75-69-4 5 5 
96-18-4 5 5 

• Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for 
guidance and may not always be achievable. 

•• Quantitation limits listed for <;oil/sediments are based on wet weights. The quantitation limits calculated on a dry 
weight basis will be higher tha..1 those listed. 



Mass 

50 
75 
95 
96 
173 
174 
175 
176 
177 

Table 2 

BFB Key Ions and Abundance Criteria 

Ion Abundance Criteria 

15 - 40 percent of the base peak 
30 - 60 percent of the base peak 
Base peak, I 00 percent relative abundance 
5 - 9 percent of the base peak 
Less than 2 percent of mass 17 4 
Greater than 50 percent of the base peak 
5 - 9 percent of mass 174 
Greater than 9 5 percent but less than 101 percent of mass 17 4 
5 - 9 percent of mass 17 6 
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Characteristic Ions For Surrogate and Internal Standards For Volatile Organic Compounds 

Primary 
Parameter ion Secondary ion(s) 

Surrogate standards 
4-Bromofluorobenzene 95 174, 176 
l ,2-Dichloroethane 65 120 
Toluene d-8 98 70, 100 

Internal standards 
Bromochloromethane 128 49, 130, 51 
l ,4-Difluorobenzene 114 63,88 
Chlorobenzene d-5 117 82, 119 



Parameter 

Chloromethane 
Brom om ethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1, l-Dichloroethane 
I, l-Dichloroethene 
1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
I. I, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl acetate 
Brornodichlorornethane 
I, l ,2,2-Tetrachloroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Dibrornochlorornethane 
l, 1.2-Trichloroethane 
Benzene 
cis-1.3-Dichloropropene 
Brornofonn 
2-hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 
Dichlorodifluorornethane 
Aceton itri le 
Methyl iodide (iodomethane) 
Trichlorofluoromethane 
Propionitrile 
Ally! chloride 
Methacrylonitrile 
Dibromomethane 

Table 4, Characteristic Ions for Volatile Compounds 

Primary 
ion* Secondary ion(s) 

50 52 
94 96 
62 64 
64 66 
84 49, 51, 86 
43 58 
76 78 
96 61. 98 
63 65.83,85.998, 100 
96 61. 98 
83 85 
62 64, 100. 98 
72 57 
97 99. 117. 119 
117 119, 121 
43 86 
83 85 
83 85. 13 l, 133, 166 
63 65, 114 
75 77 
130 95, 97, 132 
129 208,206 
97 83, 85, 99, 132, 134 
78 
75 

..,.., 
I I 

l i" ,.) 171, 175. 250, 252. 254, 256 
43 58,57, 100 
43 58. 100 
164 129, 131, 166 
92 91 
112 114 
106 91 
104 78. 103 
106 91 
85 85. 87, IOI. 103 
41 41, 40. 39 
142 142, 127, 141 
101 103.66 
54 54,52.55,40 
76 76,41,39, 78 
41 41, 67, 39, 52. 66 
93 93. 174. 95, 172, 176 
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* The primary ion should be used unless interferences are present; in which case, a secondary ion may be used. 



Table 4, Characteristic Ions for Volatile Compounds (Continued) 

Parameter 

Chloroprene 
1,2-Dibromoethane 
Methyl methacrylate 
1, l, l ,2-Tetrachloroethane 
1,2,3-Trichloropropane 
l ,4-Dichloro-2-butene 
Ethyl methacrylate 
l ,2-Dibromo-3-chloropropane 
Acrolein 
Acrylonitrile 

53 
107 
69 
13 l 
110 
75 
69 
157 
56 
53 

Secondary ion(s) 

53, 88, 90, 51 
107, 109, 93, 188 
69,41, 100,39 
131, 133, I 17, 119, 95 
75, 77, 112, 97 
75,53, 77, 124,89 
69, 41, 99, 86, 114 
157, 75, 155, 77 
55,58 
52,51 
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* The primary ion should be used unless interferences are present; in which case, a secondary ion may be used. 
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Volatile Internal Standards With Corresponding Target Analytes Assigned For Quantitation 

Bromochloromethane 

Ch loromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon Disulfide 
1.1-Dichloroethene 
1, 1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
l.2-Dichloroethane-d4 (surrogate) 
Acrolein 
Acrylonitrile 
Dichlorodifluoromethane 
lodomethane 
Trichlorofluoromethane 
Acetonitrile 
Proprionitrile 
Ally! chloride 

1,4-Difluorobenzene 

2-Butanone 
1, 1, 1-Trichloroethene 
Carbon tetrachloride 
Vinyl acetate 
Bromodichloromethane 
l ,2-Dichloropropane 
trans-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
Bromoform 
Methacrylonitrile 
1,2-Dibromoethane 
Chloroprene 
Dibromomethane 

Chlorobenzene-d5 

2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
1, 1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Ethylbenzene 
Styrene 
Xylene (total) 
Bromofluorobenzene (surrogate) 
Toluene-dg (surrogate) 
Ethyl methacrylate 
1,2,3-Trichloropropane 
Methyl methacrylate 
1, 1,2-Tetrachloroethane 
l ,2-Dibromo-3-chloropropane 



Matrix Spike Compound 

l, l -Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
Benzene 

Table 6 

Matrix Spike/LCS Recovery Limits 

Water/Soil 

66-122 
63-117 
69-127 
71-133 
68-126 
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RPO 

40 
40 
40 
40 
40 



Figure I 
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Figure 2 
Low Level Soils Impinger 
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Trap Specifications (VOCARB 3000 Multibed Purge Trap for Volatiles) 
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Figure 4 
Purge Mode, Desorb Mode lllustration 
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1.0 PURPOSE 

This procedure is to be followed to prolong operation of 
the analytical instrumentation and to minimize and correct 
defects before they result in serious damage or failure. 

2.0 APPLICATION 

This procedure applies to the instruments used in the Gas 
Chromatography/Mass Spectrometry Lab. 

3.0 REFERENCES 

The manuals from the instrument's manufacturer are the 
source of the "How-to" details for performing preventive 
maintenance, routine maintenance, and repairs on all the 
instruments within the applicable laboratory. A library of 
instrument manuals is kept in the GC/MS lab. 

4.0 ASSOCIATED SOPs 

None 

5.0 PROCEDURE 

5.1 Gas Chromatographs 

5.1.1 

5. l. 2 

5. l. 3 

Once a month dust off instrument externally 
and internally or when repairs are made. 

Replace septa with new septa as warranted, 
when the injection port liner is replaced, 
or after 50 septum punctures, whichever is 
soonest. 

Replace Injection Port Liner, if applicable, 
as warranted when the column is "clipped". 



5.1.4 

5.1.5 

5.1.6 

5.1.7 

5.1.8 
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cut about a foot off of a capillary column 
when the peak tailing becomes excessive. 
(See Figure 5) 

Replace the capillary column when the 
chromatographic resolution of the column is 
no longer suitable for the application. 

Check zone temperatures via the computer 
feedback daily or whenever the temperatures 
have been changed. 

Check the operating gases daily for 
sufficient volume and pressure. 

Check the injection port pressure/flow rate 
and any split flow rates after any 
connection change on a column, or at a 
minimum, once a month. 

5.2 Autosamplers 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

Replace wash cup septa once a week or more 
often if warranted. 

Dispose of waste solvent once a week or more 
often if warranted. 

Perform the internal diagnostics instrument 
test on the Varian GCs one a month while 
visually checking the motion of the 
autosampler for proper action. 

Visually check the injection syringe for 
leaks at the needle connection, daily. 

5.3 Mass Spectrometers 

5.3.1 General 

5.3.1.1 Replace/clean all air filters once a 
quarter. 

5.3.1.2 oust off the instrument externally and 
internally once a month. 

5.3.1.3 Check the operation of all cooling 
fans once a quarter. 



5.3.2 Electronics 
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5. 3. 2. 1 Dust off and reseat all printed 
circuit boards semi-annually or when 
any maintenance is performed on that 
sub-assembly, whichever is more often. 

s. 3. 2. 2 Reseat all cable connectors whenever 
any work is performed within the sub
assembly. Reseat all easily accessed 
cable connectors at least semi
annually. 

5.3.2.3 Readjust RF resonance on the Finnigan 
MS after each source cleaning or 
whenever the front flange is removed 
from the manifold, whichever is more 
often. 

5.3.3 Vacuum/Pneumatics System 

5.3.3.1 Change the mechanical roughing pump 
oil semi-annually. 

5.3.3.2 Check the oil level in the mechanical 
roughing pumps and the tubomolecular 
pumps monthly. 

5.3.3.3 Purge the mechanical pumps monthly for 
about 15 minutes. 

5. 3. 3. 4 Check the condition of the manifold 
seals each time the flange is removed 
from the manifold. 

5.3.3.5 Check the flexible tubing quarterly or 
when work is performed on the pumps, 
whichever is more often. 

5.3.3.6 Check that the calibration gas valve 
and introduction system are functional 
weekly. 

5.3.3.7 Leak check vacuum system if excessive 
pressures (> 0.025 TORR) are observed 
on the vacuum gauges or if excessive 
air is present in spectrum. When 
evaluating the air /water spectrum, a 
leak-tight system will have the N2 
peak (m/z 28) ~ the water peak (m/z 
18) • 
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5.3.4 Data Systems 

5.3.4.1 Clean heads on tape units quarterly. 

5.3.4.2 Thoroughly clean printers including 
ribbon transport system semi-annually. 

5.3.4.3 Replace printer ribbons as needed, to 
maintain enough contrast so that no 
special effort needs to be taken in 
reproducing copies of the output due 
to insufficient contrast. 

5. 3. 4. 4 Backup your system software at least 
quarterly, preferably monthly. 

5.4 PURGE AND TRAP EQUIPMENT 

5.4.1 

5.4.2 

5.4.3 

Leak check all accessible fittings on the 
LSC-2000, ALS-2016, and their connections to 
the gas chromatograph, on a monthly basis. 

Methanol flush the LSC-2000 and ALS-2016 
quarterly or when needed as indicated by 
carryover contamination, plugged or 
restricted flow, or suspected adsorption 
problems. 

Check flow rates when any line (other than 
the front panel connections) has been 
disconnected or connected. 

5.5 THERMAL DESORPTION AND CRYOTRAPPING EQUIPMENT 

5.5.1 

6.0 DOCUMENTATION 

Check temperatures of each zone monthly or 
more often if stability of the analysis is a 
problem. 

6.1 Each analyst will keep records for the instrument or 
instruments assigned to him or her. 

6. 2 A checklist will be used to record the date and 
nature of the preventive maintenance performed. 
(See Figures 1-4). 
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6. 3 Daily /weekly checklists will be stored in the 
Maintenance Log Book kept with each Mass 
Spectrometer. Monthly, quarterly, and semi-annually 
checklists will be stored in a notebook in the 
possession of the Technical Support Specialist. 

6.4 Preventive maintenance documentation will be reviewed 
monthly by the Group Leader of the GC/MS Lab and at 
least quarterly by the Technical Director. 

7.0 DEFINITION 

7.1 When a preventive maintenance action is specified to 
be performed on a daily basis, it is intended to mean 
each day that the piece of analytical instrumentation 
is used, and is not required on the days that the 
instrument is not used. 
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We~kly and Daily Pre-1entive Maintenance Checklist 

Target Date : Instrument : 

Per1ormed By_:--------- Peripherals : 

Week 81!9innin9: 

Preventive Maintenance Action 

Check supply gases tor sufficient volume & 
pressure 

Auto sampler 

c:ieck or replace wash cup septa 

Ch~(:k or dispose of waste solve.nl 

Visually check injection syringe tor leakage 

Mass Spe~trometer 

Check calibration gas valve & response level 

----
-----

' ' •• I ~ !',J.!I ~I ,... I""" I""" I 
:W'ttlCiYI MI I i .,.., , I I i- : :::a I ;:, : 

Record of routine or conditional preventive maintenance MTIW T F s Si 
Replacement or GC septa I ! 

Replacement ot GC lniection por1 liner i 

Clipp~ GC ~apillarv column i 

Replaced GC column I 
Cleaned MS sour~ & rods. dipoed RF & EC i 

Replaced desiccant in vent air drier I I I 

MS manifold seals checked i 
MS system leaked checked I ' 

' 
Printer ribbon replaced ! 

Purge & trap equicment flow rates checked i 

Notes & Commen1s: 

Gas Chromatograph/Mass Spectrometry Lab 



Monthly Preventive Maintenance C."lecklisl 

Target Date : 

PP.rformed By=----------

Preventive Maintenance Action 

Gas Chromatograph 

0 Check the gas preuure: and ftow rate: 

Autoso.mpler 

I. I 

Vacuum Pumps 

Perform Yanan instrument test while wntdting 

auto sampler tor proper action 

Check the oii level in the mechanic:::! 
pumps ana in the turbomolecutar pumps 

Purge the mechanical pumps 

PurgP, & Tr::tp Equipment 

.-LJ Leak check all accessible fittings 

Thermal Desorption and Cyrotrapping Equipment 

LJ Check temperatures of each zone 

Notes & Comments: 

Gas Chromatograph/Mass Spectrometry Lab 
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Date Performed 



Quarterly Preventive Maintenance Checklist 

farget Dal~: 

Penormed By: _________ _ 

: Preventive Maintenance Action 

Gas Chromatograph 

0 Ou:t oil insirument intemaily & Extemaily 

Mass Spectrometers 

D Oust ott instrument internally & ExiemaJly 

ri L-! Replace or de311 the 3ir fflter: 

!r--r Chedc the cooling tans ·-

~ Vacuum Pumps 

I i Check the integrity of the vacJJum tubing 

Data S'fstems 

0 Clean heads on tape units 

0 Backup the operating software 
... 

Purge & Trap Equipment 

D Methanol flush LSC & ALS 

Notes & Comments: 

Gas Chromatograph/Mass Spectrometry Lab 
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Date Performed 

I 
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Semi-Annual Preventive Maintenance Ch~klist 

Target Date : 

P~r11)rm~ By:. _________ _ Peripherals: _________ _ 

Preventive Maintenance Action Date Performed 

Electronics 

\ I Oust o1f and re:e3t ail printed circ:uil board: 

LJ Reseat ali C5ble connedDn 

I I Ched< ttle operation o1 ail solenoid vaJve: 

Vacuum Pumps 

j I Ctionge 11le meduinic:J.J roughing pump oil 

Data Systems 

! ! Thoroughly clean printer 

Notes & Comments: 

Gas Chromatograph/Mass Spectrometry Lab 
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0 

TAILING FACTOR= !£ 
AB 

Example calculation: Peak Height= DE= 100mm 
10% Peak Height=BD=10mm 
Peak Width at 10% Peak Height :AC= 23 mm 

AB= 11 mm 
BC=12 mm 

Therefore: Tailing Factor=!! = 1. 1 
11 

Figure .f. Tailing factor calculation. 
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SOP MODIFICATION FORM 

Use this form for minor modifications of SOP's. Reference 
the section to be changed and fully describe the change(s). 
If needed for maximum clarity, rewrite the whole section 
rather than listing several changes to it. If a single 
procedural change means changes in many sections of the SOP, 
it is best to amend and reissue the SOP. Otherwise, 
incorporate the changes into the body of the SOP at its 
annual review. 

The original of this form is filed with the original of the 
SOP. Copies are issued to everyone who has a copy of the 
SOP. 

SOP Name: 8?EY£NT/([ /'l/Jl,+<IEHANCE /N THE 6'c/c1.J' ..LA~ 

SOP Number: M V- (}(J J 'tJ o 

Date change implemented : /~-/r91 

Change initiated by: ·.;:;%~tl-· 
Operational app~ 
QA Approval:.,___ . · _,,/' 

========--==================================--============--=== 
Section to be changed: 

Change(s): Tl/EJf 



GC/MS PREVENTIVE MAINTENANCE CHECKLIST 

INSTRUMENT: ANALYST: ________ _ WEEK BEGINNING: ------

FREQUENCY PREFORMEr 

GAS CHROMATOGRAPH 
D w M Q SA -.-------------....,-----:------,--~-~-----~YES NO_ 
* 

* 
* 

* -----
D w M Q s 

* 
* 

* 

* 
* 

* 
* 

* 

D W M Q S 
* 

* 
* 

* 

* 
* 
* 

Check zone temperatures via computer feedback. 1 __ , 
Check supply gases for sufficient volume & pressure. 
Replace GC septa. 
Replace injection port liner. 
Clip GC column. 
Replace GC column. 
Run instrument self test. 

~---------~-~-.~-==-----===;;;;;;:;== 

MASS SPECTROMETER 
A ..,.---::~~--....,--......,....,....,--=".=--:-::---------------------------~YES NO 

* 

Calibrate with FC-43. 
Check zone temperatures via computer feedback. 
Check system vacuum via computer feedback. 
Clean mass spectrometer source & rods. Dip RF. 
Check oil level in mechanical pumps. 
Replace oil pads in turbo. 
Replace filters on mechanical pumps. 
Replace oil in mechanical pumps. 
Clean air filters to electronics. 

TEKMAR PURGE & TRAP 
A ~--==---:"---------~--:""'.:-:-----:----:---------~YES NO Flush sparge vessels with reagent water. 
* 

* 

Change out sparge vessels. 
Check purge flow rate. 
Check temperature zones. 
Leak-check all assessable fittings. 
Solvent back-flush transfer lines. 

CTC AUTOSAMPLER 
D w M Q SA ..,.--.,,,--...,,....----,---.-...----:------------------YES NO 

* 
* 
* 

* 
* 

Replace wash vial septa. 
Replenish wash solvent. 
Dispose of waste solvent. 
Check injection syringe. 
Confirm correct operation of autosampler. 

PRINTER 

D:/WlM.lQlSl!...-----,,-,-Ch-ange ~pr int,..----er r-:-::-:--ibbon-. ___ YESrNOr 
Check paper supply. 
Check paper alignment. 
Clean printer (paper dust, etc.) _ 1 =========================================================================== 

D=Daily W=Weekly M=Monthly Q=Quarterly S=Semi Annually A=As Needed 
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1.0 PURPOSE 

To describe the training program followed within the GC/MS 
laboratory. 

2.0 APPLICATION 

This procedure applies to all new employees in the GC/MS 
laboratory and employees performing analyses different from 
previous ones. It is used to provide guidelines for a 
training program and a method of documenting employee 
training. 

3.0 REFERENCES 

RASI Laboratory Quality Assurance Manual 

4.0 ASSOCIATED SOPs 

Associated SOP No. AD-006~00, Personnel Training and 
Qualifications. 

5.0 PROGRAM 

Individuals newly hired_ to _work in the GC/MS laboratory 
shall be trained as follows: 

5.1 First Day - General Orientation 



5.1.1 

5 .1. 2 

5. 1. 3 

5 .1. 4 

5.1.5 
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On the first day of work the new employee 
will fill out all required paper work for 
the personnel off ice. This usually takes 
one to two hours. During this time the 
employee will be issued an employee handbook 
and given the opportunity to briefly read 
the book and ask questions concerning 
benefits and related personnel policies. 

After completing the required paper work, 
the new employee will be taken on a "get 
acquainted" tour of the laboratory by the 
GC/MS supervisor or his associate. During 
this tour the following objectives will be 
met: 

1. Introduction to other workers in the 
organic lab. 

2. Introduction to the administrative 
assistant who will order lab coats. 

3. Familiarization with general lab layout 
and emergency exits and equipment. 

After the tour the following materials will 
be issued to the employee: 

1. A copy of the Laboratory Quality 
Assurance Manual. 

2. A copy of the Laboratory Safety Manual. 

3. Copies of pertinent GC/MS lab SOPs. 

These materials are the property of RASI and 
must be returned if the employee leaves the 
company. 

After issuing these materials the employee 
will be asked to read the safety manual. 
Any questions will be answered by his 
assigned supervisor. 

RASI employees transferred to the GC/MS lab 
will be issued the appropriate SOP's. 



5.2 Training 

5.2.1 

5.2.2 

5.2.3 
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New employees, trainees and experienced 
analysts learning new analyses are assigned 
to work with a qualified and experienced 
analyst. During this initial training 
period, the new employee reads instrument 
operation manuals and appropriate SOP's to 
familiarize himself with the general theory 
of instrument operation and analysis. He 
will also observe the analyst as he analyzes 
samples and processes data, and ask any 
questions which arise. 

When the new employee has become acquainted 
with the general theory and operation of the 
instrument, the analyst in charge will begin 
to allow him, under constant supervision, to 
begin taking a gradual hand in operation. 
It is understood that this training does not 
follow a predetermined timetable, but 
proceeds based on the ability and previous 
experience of the new analyst. Some will 
proceed more slowly than others. This 
process will continue until either the new 
analyst is judged ready to proceed by 
himself, or is deemed unable to handle the 
complexity of the task. All work done to 
this point must have been under the direct 
supervision of an experienced analyst who 
has been in frequent contact with the 
laboratory supervisor with progress reports 
on the status of the trainee. 

When the experienced analyst feels that a 
trainee is ready to begin analyses on his 
own, he will inform the laboratory 
supervisor who will arrange for performance 
testing for the new analyst. Performance 
tests consist of the analysis of blind spike 
samples as detailed in the methods to be 
tested. The new analyst will be required to 
perform all phases of the analysis, 
including instrument tuning and calibration, 
making of standards, set-up and analysis, 
data processing, and reporting of results. 



5.2.4 

5.2.5 
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completed analytical results are reported 
directly to the laboratory supervisor, who 
will compare the results to the theoretical 
values and tabulate the results. An 
operator is deemed competent in a particular 
field of analyses when greater then 90 
percent of the results obtained deviated by 
less than plus/minus 25 percent of the 
theoretical values for the samples 
analyzed. 

If the operator is unable to meet these 
criteria, he will first re-examine the data 
along with his "teacher" to determine if any 
errors in calculations were made. If no 
mistakes are found, the new analyst will re
analyze spiked samples under the direct 
supervision of a qualified analyst. If 
errors are found, they are corrected, and 
the trainee will analyze a new set of 
performance evaluation samples. Only after 
successful analysis of unknown samples will 
the new analyst be allowed to proceed on his 
own. 

5.3 Documentation 

After an analyst has shown himself competent in 
performing a type of analyses, the laboratory 
supervisor will prepare a summary of the performance 
evaluation results, along with an explanation that 
the analyst has successfully completed his training 
and is deemed competent in that type of analyses. 
This documentation will be placed in the employee's 
training file for future reference and documentation. 
The performance evaluation applies only to the type 
of analyses for which the analyst was evaluated. For 
example, demonstrated proficiency in volatile 
analyses does not show competence in the analysis of 
semi-volatiles (base-neutral/acids) . 
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This method describes procedures for the analysis of base-neutral and acidic compounds from various matrices using a 
GC/MS with a capillary column. 

2.0 APPLICATION 

This procedure covers the determination of a number of organic compounds that are partitioned into an organic solvent and 
are amenable to gas chromatography according to Method 82708. This procedure is designed to analyze water, soil, 
sediment and waste samples for organic compounds listed in Section 10.0, Table 1 and other related compounds. It involves 
GC/tv1S analysis to determine if semivolatile (BNA) organic compounds are present in a sample. 

This procedure applies to all semivolatile analyses performed in the RASI laboratory for RCRA/CERCLA purposes, except 
those done specifically by CLP protocol. This procedure is also used for confirmation analyses of pesticides/PC8s identified 
by GC/EC, as concentrations permit. 

Interferences are discussed in Section 9.0. 

3.0 REFERENCES 

U.S. EPA SW-846, 3rd Edition. Update II, Method 82708 

U.S. EPA SW-846, 3rd Edition. Update II, Method 35108 

U.S. EPA SW-846, 3rd Edition, Update II, Method 35208 

U.S. EPA SW-846, 3rd Edition, Update II, Method 3540A 

U.S. EPA SW-846, 3rd Edition, Update II, Method 3550A 

U.S. EPA SW-846, 3rd Edition, Update II, Method 3580A 

4.0 ASSOCIATED SOPs 

OP-001 8/N/A Extraction of Water Samples Using SW-846 Methods 35 IOA, 3520A 

OP-011 Ultrasonic Extraction of8NAs from Low Level Soils, Solid Wastes, and Sludges 

OP-025 8NA Liquid Waste Dilution 

OP-038 8/N/A Soxhlet Extraction for Wastes by Method 3540A 
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5.0 EQUIPMENT/MATERIALS 
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5 .1 Gas chromatograph - An analytical system complete with a temperature programmable gas chromatograph suitable 
for splitless injection and all required accessories including syringes, analytical columns, and gases. 

5.2 Column - 30 m x 0.32 mm ID bonded-phase silicone coated fused silica capillary column (Supelco SPB-5 or 
equivalent) with a film thickness of 1.0 micron. 

5.3 Mass Spectrometer - Capable of scanning from 35-600 amu every one second or less, utilizing 70 volts (nominal) 
electron energy in the electron impact ionization mode and producing a mass spectrum which meets all required 
criteria when 50 ng of decafluorotriphenylphosphine (DFTPP) is injected through the GC inlet. 

5.4 Data system - A computer system is interfaced to the mass spectrometer that allows the continuous acquisition and 
storage on machine readable media of all mass spectra obtained throughout the duration of the chromatographic 
program. The computer has software that allows searching any GC/MS data file for ions of a specific mass and 
plotting such ion abundances versus time or scan number. This type of plot is defined as an Extracted Ion Current 
Profile (EICP). The software also allows integrating the abundance in any EICP between specific time or scan 
number limits. 

5.5 Syringes - 10 uL and larger 

5.6 GC/MS interface-Any GC to MS interface that gives acceptable calibration points and achieves acceptable tunin(Y 
performance criteria. For narrow-bore capillary columns, the interface is capillary-direct into the mass spectron 
source. 

5. 7 Volumetric flasks, Class A -Appropriate sizes with ground glass stoppers. 

5.8 Balance-Analytical, 0.00 lg. 

5.9 Bottles- glass with Teflon-lined screw tops. 

6.0 STANDARDS AND SOLUTIONS 

All standards are stored in amber bottles with Teflon liners. Stock calibration standards are prepared at least annually and 
stored in a freezer with a temperature range of -10 °C to -20 °C. Stock standards and mixes purchased from suppliers are 
stored at -10 °C to -20 °C in amber bottles with Teflon liners for a maximum of one year. Daily continuing calibration 
standards are prepared every week and stored in amber bottles with Teflon liners at -10 to -20 °C. 

6.1 Internal standards - 1,4 dichlorobenzene-d4, naphthalene-dg, acenaphthene-d 1 O• phenanthrene-d 1 O• chrysene-d 12, 
and perylene-d 12· An internal standard solution is prepared by dissolving 200 mg of each compound in 50 mL of 
methylene chloride. It may be necessary to use 5 to 10 percent carbon disulfide in this solution. A few minutes of 
ultrasonic mixing may help to dissolve all the constituents. The resulting solution contains each standard at a 
concentration of 4000 ng/uL. A 10 uL portion of this solution is added to each 1 mL of sample extract. This gives 
a concentration of 40 ng/uL of each constituent. 

6.2 Calibration standards - Prepare calibration standards at a minimum of five concentration levels (20, 50. 80, 120, and 
160 ng/2 uL). Each calibration standard contains each compound of interest, surrogate standards, and internal 
standards. Multiple mixes are usually required for Appendix IX and other extended target lists. 
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Great care must be taken to maintain the integrity of all standard solutions. Store all standard solutions at -1 O °C to 

-20 °C in screw-cap amber bottles with Teflon liners. 

Fresh stock standards are prepared every twelve months at a minimum. The continuing calibration standard is 
prepared weekly and stored at -10 °C to -20 °C. 

6.3 DFTPP tuning standard - Prepare a 25 ng/uL DFTPP standard containing 50 ng/uL of pentachlorophenol and 
benzidine in methylene chloride. Store at - I 0 °C to -20 °C. 

6.4 Surrogate and both matrix and LCS spiking solutions - Surrogate and spiking solutions are prepared at 
concentrations of 200 ug/mL for acids and I 00 ug/mL for base neutral compounds in acetone. See Section I 0.0, 
Tables 7 and 8, for a listing of acid and base/neutral surrogate and LCS/matrix spiking compounds, respectively. 

7.0 PROCEDURE 

7.1 Sample Storage and Holding Times. 

7.1.1 Procedure for Sample Storage 

The samples must be protected from light and refrigerated at 4°C (!2°C) from the time of receipt until 
extraction and analysis. 

After analysis, extracts and unused sample volume must be protected from light and refrigerated at 4oc 
(!20C) until disposal. 

7.1.2 Holding Times 

The extract must be analyzed within 40 days of extraction. 

7.2 Instrumental Set-up and Operating Conditions 

7.2. I The following instrumental parameters are required for all performance tests and for all sample analyses: 

Electron energy: 70 volts (nominal) 

Mass range: 35-500 amu 

Scan time: Not to exceed I second per scan 

7.2.2 The normal GC operating conditions to be used are as follows: 

Initial column temperature: Hold at 50 °c for 4 minutes 

Column temperature program: Ramp temperature 50°-290°c at 10°C/minute 

Final column temperature: Hold at 290°C until elution ofbenzo (g,h,i) perylene 

Injector temperature: 

Transfer line temperature: 

Source temperature: 



Injector: 

Sample volume: 

Carrier gas: 

7 .3 Calibration 

7.3. l Initial Calibration 

Grob-type, splitless 

2 uL 

Helium at 3.5 mL/minute 
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7 .3.1. l The GC/MS system must be tuned to meet the criteria listed in Section 10.0, Table 2 for a 50 ng 
injection (2 uL) of decafluorotriphenyl phosphine (DFTPP) tuning standard. No sample analyses 
can begin until all these criteria are met. Pentachlorophenol and benzidine are added to this 
standard to monitor column and inlet performance. Benzidine and pentachlorophenol should be 
present at their normal responses and their peaks should not tail. Poor response or peak shape 
may mean that the injection port needs cleaning or the column must be clipped. These criteria 
must be demonstrated each 12 hour shift. 

7.3.1.2 The internal standards selected permit most components of interest in a chromatogram to have 
retention times of0.80 to 1.20 relative to the internal standards. Use the base peak ion from the 
specific internal standard as the primary ion for quantification (see Section 10.0, Table 3). If 
interferences are noted, use the next most intense ion as the secondary ion, e.g., for I ,4-
dichlorobenzene-d4 use m/z 152 for quantification. 

7.3 .1.3 Inject 2 uL of each calibration standard and tabulate the area of the primary characteristic ion 
against concentration for each compound including the surrogate compounds. Calculate response 
factors (RF) for each compound using Equation I. 

Eq. I 

Where: 

RF= (Ax* Cis) I (Ais * Cx) 

Ax = Area of the characteristic ion for the compound to be measured 

Ais = Area of the characteristic ion for the specific internal standard 
from Section I 0.0, Table 4 

Cis = Concentration of the internal standard (ng/uL) 

Cx = Concentration of the compound to be measured (ng/uL) 
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7.3. l.4 The average response factor (Rfi*) must be calculated for all compounds, including surrogates. 
using the 5 RF values calculated for each compound from the initial (5 point) calibration. The 
average response factor is calculated using Equation 2. 

Eq. 2 

Where, 

Rfi* = ~ (Rfi) from 1 to 5 
5 

RFi* = Average response factor for compound i 

RFi = Initial response factor for compound i 

Note: 5 is for the five different levels 

A system performance check must be made before this calibration curve is used. Four system 
performance check compounds (SPCCs) are checked to ensure that a minimum response factor is 
achieved. These compounds are N-nitroso-di-n-propylamine. hexachlorocyclopentadiene, 2,4-
dinitrophenol, and 4-nitrophenol. The minimum acceptable average response factor is 0.050 for 
all SPCCs. These compounds are used to check for both compound instability and for 
degradation caused by contamination in lines or actives sites in the system. These compounds are 
usually the first to show poor performance. 

7.3. l.5 Using the average response factors (Rfi*) from the initial calibration, calculate and record the 
percent relative standard deviation (%RSD) for all compounds. Calculate the %RSD using 
Equation 3. 

Eq. 3 o/oRSD =SD/RFi* * 100 

Where, 

SD Standard deviation of the average response factors for compound i 

RFi* Same as in 7 .3. l.4 

The %RSD for each individual calibration check compound (CCC) must be less than 30%. The 
CCCs are listed below, 

Phenol 
2-Nitrophenol 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
N-nitrosodiphenylamine 
Di-n-octylphthalate 
Pentachlorophenol 

1,4-dichlorobenzene 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
Acenaphthene 
Fluoranthene 
Benzo(a)pyTene 

If a %RSD greater than 30% is measured for any one CCC. then corrective action to eliminate 
column reactive sites is required before reattempting calibration. Clean or replace the injector line 
and/or replace capillary column, then repeat the calibration procedure. 



7.3.1.6 Linearity 

7.3.1.6. I 

7.3.1.6.2 
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If the %RSD of any compound is 15% or less, then the relative response factor 
is assumed to be constant over the calibration range, and the average response 
factor may be used for quantitation. 

Or, 

Ifthe %RSD of any compound is 15% or less, you may construct a calibration 
curve using a first or second order regression fit of the five calibration points. 

However, 

If the %RSD of any compound is greater than 15%, construct a calibration curve 
using a first or higher order regression fit of the five calibration points for that 
compound. Select the lowest order regression which yields a coefficient of 
determination (r) of:2:: 0.99; however, note that there may be a limited number 
of compounds which have a lower r value and the curve remains acceptable. 

In practice, if the %RSD of any compound is greater than 15%, all compounds 
are quantitated from a regression fit curve. 

7.3.2 Working Calibration Curve Verification 

7.3.2.l The GC/MS system must be tuned to meet the criteria listed in Section 10,Table 2. for a 50 ng 
injection(2ul) of DFTPP tuning standard. No sample analysis can begin until all of these criteria are m 
the beginning of each 12 hour shift. 

7.3.2.2 A calibration standard at mid-concentration level(80 ng/ul) containing all semivolatile anal:,.1es and 
surrogates of interest musi be analyzed after the DFTPP rune check during each 12 hour shift. Compare 
the instrument response factor from the daily standard with the SPCC (7.3.2.3) and CCC (7.3.2.4) criteria. 
Both criteria must pass to be acceptable. 

7.3.2.3 System Performance Check Compounds (SPCCs): A system performance check must be made every 12 
hour shift. For each SPCC compound in the daily calibration cbeck, a minimum response factor of 0.050 
must be met before sample analysis can begin. 

7.3.2.4 Calibration Check Compounds (CCCs) : After the system performance check is met, the CCCs are used to 
check the validity of the initial calibration. The CCCs are checked using the equation below. 

% Drift (% D) = c c x 100 

Where: 

Calibration check compound standard concentration 

Measured concentration 

The maximum percent drift allowed for any CCC is 20%. If this criteria is not met(>20% drift) for any one 
CCC, corrective action must be taken. If no source of the problem can be determined after corrective 
action is taken then a new five point calibration curve must be generated. This criteria must be met bef< 
any sample analysis can begin. 
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NOTE: If no CCCs are required target analytes, then only the required analytes must meet the maximum 
20% drift criterion. 

Only after both the minimum response factors and % drift criteria are met can sample analysis begin. 
Though the 20% maximum drift criteria does not apply to all targets, if many targets have a >.20% drift, 
this is a warning that system performance is deteriorating. 

7.3.2.5 Internal standard responses and retention times in all standards must be evaluated during or immediately 
after acquisition. Ifthe retention time for any internal standard changes by more than 30 seconds from the 
latest daily (12 hour) calibration standard, the system must be inspected for malfunctions and corrections 
made accordingly. The extracted ion current profile (EICP) of the internal standards must be monitored 
and evaluated for each standard. Ifthe EICP area for any internal standard changes by more than a factor 
of two (-50% to 100%) from the last daily calibration standard check, the mass spectrometer system must 
be inspected for malfunction and corrections made as needed. When corrections are made, reanalysis of 
any samples analyzed while the system was malfunctioning is necessary. 

7.4 Analysis 

Make any extract dilutions indicated by characterization prior to the addition of internal standards. If any further 
dilutions of water or soil/sediment extracts are made, additional internal standards must be added to maintain the 
required 20 ng/uL of each internal standard in the extract volume. If the concentration of any compound exceeds 
the initial calibration range, the extract must be diluted and reanalyzed. Secondary ion quantitation is onlv allowed 
when there are sample interferences with the primary ion. If secondary ion quantitation is performed document the 
reasons. 

7.5 Data Interpretation and Calculations 

7.5. l Qualitative Analysis . 

7 .5. I. I The compounds listed in the target list (Section 10.0, Table 1) shall be identified by an analyst 
competent in the interpretation of mass spectra by comparing the sample mass spectrum to the 
mass spectrum of a standard of the suspected compound. Two criteria must be satisfied to verify 
the identifications: 1) elution of the sample component at the GC relative retention time as the 
standard component and 2) correspondence of the sample component and standard component 
mass spectra. 

7 .5. l .2 For establishing correspondence of the GC relative retention time (RR T), the sample component 
RRT must compare within ::t.0.06 RRT units of the RRT of the standard component. For reference 
the standard must be run on the same 12 hour ·'clock" as the sample. If co-elution of interfering 
components prohibits accurate assignment of the sample component RRT from the total ion 
chromatogram, the RRT should be assigned by using extracted ion current profiles for ions unique 
to the component of interest. 

7.5. l .3 For comparison of standard and sample component mass spectra. mass spectra obtained on the 
same GC/MS are required. Once obtained, these standard spectra may be used for identification 
purposes, ifthe GC/MS meets the DFTPP daily tuning requirements. These standard spectra may 
be obtained from the run used to obtain reference RTTs. 
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7 .5.1.4 The requirements for qualitative verification by comparison of mass spectra are as follows: 

All ions present in the standard mass spectra at a relative intensity greater than 10% 
(most abundant ion in the spectrum equals 100%) must be present in the sample 
spectrum. 

The relative intensities of ions specified in ( 1) must agree within plus or minus 30 
percentage points between the standard and sample spectra. (Example: For an ion with 
an abundance of 50% in the standard spectra, the corresponding sample ion abundance 
must be between 20 and 80 percent.) 

Ions greater than 10% in the sample spectrum but not present in the standard spectrum 
must be considered and accounted for by the analyst making the comparison. The 
verification process should favor false positives. All compounds meeting the 
identification criteria must be reported with their spectra. For most work, report only 
compounds detected above the Estimated Quantitation Limit. 

If a compound cannot be verified by all of the criteria above. but in the technical judgement of the 
mass spectral interpretation specialist, the identification is correct. then report that identification 
and proceed with quantification in 7.5.2. 

7.5.1.5 If the library search is to be done, up to 20 non-surrogate, non-target organic compounds of the 
greatest apparent concentrations for the combined base/neutraVacid fraction are tentatively 
identified via a forward search of the NIST mass spectral library. (Substances with responses less 
than 10% of the nearest internal standard are not required to be searched). Only after visual 
comparison of sample spectra with the nearest library searches does the mass spectral 
interpretation specialist assign a tentative identification. 

~OTE: Computer generated library search routines must not use normalization routines that 
would misrepresent the library or unknown spectra when compared to each other. 

7.5.1.6 Guidelines for making tentative identification: 

Relative intensities of major ions in the reference spectrum (ions greater than 10% of the 
most abundant ion) should be present in the sample spectrum. 

The relative intensities of the major ions should agree within :_20 percentage points. 
(Example: For an ion with an abundance of 50% in the standard spectra. the 
corresponding sample ion abundance must be between 30 and 70 percent.) 

Molecular ions present ir. reference spectrum should be present in sample spectrum. 

Ions present in the sample spectrum but not in the reference spectrum should be reviewed 
for possible background contamination or presence of co-eluting compounds. 

Ions present in the reference spectrum but not in the sample spectrum should be reviewed 
for possible subtraction from the sample spectrum because of background contamination 
or co-eluting compounds. NOTE: Data system library reduction programs can 
sometimes create these discrepancies. 

7.5.1. 7 If in the technical judgement of the mass interpretation spectral specialist, no valid tentative 
identification can be made, the compound should be reported as unknown. The mass spectral 
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specialist should give additional classification of the unknown compound, if possible (e.g., 
unknown phthalate, unknown hydrocarbon, unknown acid type. unknown chlorinated compound1. 

7 .5 .2 Quantitation 

7.5.2. l Target components identified are quantified by the internal standard method. The internal 
standard used is the one nearest the retention time to that of a given analyte. The EICP area of 
characteristic ions of analytes listed in Section l 0.0, Table 3 are used. 

7.5.2.2 Internal standard responses and retention times in all samples must be evaluated during or 
immediately after data acquisition. If the retention time for any internal standard changes by more 
than 30 seconds from the latest daily (12 hour) calibration standard, the chromatographic system 
must be inspected for malfunctions, and corrections made as required. The extracted ion current 
profile (EICP) of the internal standards must be monitored and evaluated for each sample, blank, 
matrix spike, and matrix spike duplicate. If the EICP area for any internal standard changes by 
more than a factor of two (-50% to +100%), the mass spectrometric system must be inspected for 
malfunction and corrections made as appropriate. If the analysis of a subsequent sample or 
standard indicates that the system is functioning properly, then corrections may not be required. 
The samples or standards with EICP areas outside the limits must be re-analyzed, and treated 
accordingly as shown below. If the corrections are made, then the laboratory must demonstrate 
that the mass spectrometric system is functioning properly. This must be accomplished by the 
analysis of a standard or sample that does meet the EICP criteria. After corrections are made, the 
analyst is required to reanalysis samples which were analyzed while the system was 
malfunctioning. 

7.5 .2.3 If after re-analysis, the EICP areas for all internal standards are within limits (-50% to~ I 00%), 
then the problem with the first analysis is considered to have been within the control of the 
laboratory. Therefore, report onlv data from the analysis with EICPs within limits. 

7.5.2.4 If the re-analysis of the sample shows the same problem, e.g., the EICP areas are outside limits for 
both analyses, report the initial analysis only and note the presence of matrix interferences. 

7.5.2.5 If the o/oRSD ofa compound is 15% or less, then the concentration in the extract may be 
determined using the average RF from the initial calibration data (see Section 7.5.3, Calculations 
below). Secondary ions may be used if interferences are present. The area of a secondary ion 
cannot be substituted for the area of a primary ion unless a average response factor is calculated 
using the secondary ion. The regression fit of the initial calibration response factors may also be 
used when the o/oRSD ~ 15%. 

7 .5.2.6 If the o/oRSD of a compound is> 15%, then the regression fit of the initial calibration response 
factors must be used for the determination of its concentration. 

7.5.3 Calculations 

7.5.3. I Calculate the concentration in the sample using the average response factor (Rfi*) in the 
following equations: 

(Ax)(ls)(Vt) 

Concentration ug/L = (Ais)(RFi*)(Vo)(Vi) 



Where: 

Ax 

Ais 

Is 

Vo 

Vi 

Vt 

RFi* 
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Area of the characteristic ion for the compound to be measured 

Area of the characteristic ion for the internal standard 

Amount of internal standard injected in nanograms (ng) 

Volume of water extracted in milliliters (mL) 

Volume of extract injected (uL) 

Volume of total extract (use 1000 uL or a factor of this when dilutions 
are made). 

Average response factor 

Soil/Sediment 

(Ax)([s)(Vt) 

Concentration ug/Kg = (Ais)(RFi*)(Vi)(Ws)(D) 

(Dry weight basis) 

Where: 

or, 

RFi*, Ax, Is, Ais = 

Vt 

Vt 

Vi 

D = I 00 - % moisture 
JOO 

Ws 

Same as given for water, above. 

Volume of low level total extract (use I 000 uL or a factor of 
this when dilutions are made. The I 000 uL is derived from 
concentrating the 9.5 mL extract to 0.95 mL). 

Volume of medium level extract (use 1000 uL or a factor of 
this when dilutions are made. The I 000 uL is derived from 
concentration 5 mL of the 10 mL extract to 0.5 mL). 

Volume of extract injected (uL) 

Weight of sample extracted (grams) 

NOTE: For analyses to be reported on an as-received basis, omit the division by "D". 

7.5.3.2 Generally, report only sample results which are greater than the EQL. 

7.5.3.3 An estimated concentration for non-target components tentatively identified is determined by the 
internal standard method. For quantification, the nearest internal standard free of interferences · 
used. 
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The formula for calculating concentrations is the same as for the target. Total area counts (or peak 
heights) from the total ion chromatograms are used for both the compound to be measured and the 
internal standard. A response factor of one is assumed. The value from this quantitation is 
qualified as estimated. This estimated concentration is calculated for all tentatively identified 
compounds as well as those identified as unknowns. 

8.0 QUALITY CONTROL 

8.1 A method detection limit (MDL) study must be conducted annually, see SOP QC-010. 

8.2 Samples must be analyzed within 40 days from time of extraction. 

8.3 Tuning 

8.3. l The twelve (12) hour time period for GC/MS system tuning and standards calibration (initial or continuing 
calibration criteria) begins at the moment of injection of the DFTPP analysis that the laboratory submits ~ 
documentation of a compliant rune. The time period ends after twelve ( 12) hours has elapsed according to 
the system clock. 

8.3.2 Tune to meet criteria as shov.11 in Section 10, Table 2. 

Note: All instruments conditions must be identical to those used in sample analysis, except that a 
different temperature may be used. 

8.3.3 DFTPP criteria must be met before any standards, samples, or blanks are analyzed. Any samples analyzed 
when tuning criteria have not been met will require reanalysis. 

8.4 Calibration 

8.4.1 After tuning criteria have been met but prior to the analysis of samples and required blanks, the GCMS 
system must be initially calibrated at a minimum of five concentrations to determine the linearity of 
response utilizing target compound standards. Once the system has been calibrated, the calibration must be 
verified each twelve ( 12) hour time period for each GC/MS system. 

8.4.2 Initial calibration of semi volatile target compounds is required at a minimum of five concentration levels 
(normal levels are 10, 25, 40, 60, and 80 ng;2 uL). Surrogate and internal standards are used with each of 
the calibration standards. Analyze all method blanks and standards under the same conditions as the 
sample. 

8.4.3 System Performance Check Compounds (SPCC) 

8.4.3. l The initial calibration is valid only after the minimum response factors for SPCCs have been met. 

8.4.3.2 A calibration standard(s) containing all semivolatile target compounds, including all required 
surrogates, must be analyzed each twelve hours during analysis. The SPCCs must meet the 
minimum response factor criterion of 0.050 before continuing. 

8.4.4 Calibration Check Compounds 

After the system performance check is met, the %Drift of the CC Cs listed Section 7 .3 .1.5 must be checked 
to ensure the validity of the initial calibration. 
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Ifthe percent drift for each target compound is less than 20.0%, the initial calibration is assumed to b. 
valid. If the criteria are not met (>20.0% drift), for any one calibration check compound, corrective actwn 
must be taken. 

Problems similar to those listed under SPCC could affect these criteria. lfno source of the problem can be 
determined after corrective action has been taken, a new initial five point calibration must be generated. 
These criteria must be met before sample analysis begins. 

lfno CCCs are required target analytes, then only the required analytes must meet the 20% drift criterion. 

8.5 Method Blanks 

One method blank must be extracted per extraction batch or 20 samples, whichever is more frequent. To be 
acceptable, a method blank must pass all recovery ranges for surrogates, and must not contain targets at greater than 
the established EQLs or reporting limits. 

8.6 Laboratory Control Sample (LCS) 

8.6. l A LCS is prepared by spiking a water blank with the spike solution described in Section 6.4. 

8.6.2 A LCS is analyzed at a frequency of once per batch or 20 samples, whichever is more frequent. 

8.6.3 LCSs must pass the acceptance criteria listed in Section 10.0, Table 6. lfthe LCS fails, the batch of 
samples must be reprepared and reanalyzed. 

8.7 Surrogates 

Surrogates standard determinations are performed on all blanks, LCSs, and samples. Equation 7 is used to 
determine the percent recovery of each surrogate. 

Eq. 7 % Surrogate Recovery= ~ 
o; 

Where: 

Oct = Quantity determined by analysis 

Oa = Quantity added to sample 

Surrogate recovery limits are listed in Section 10.0, Table 9, for water and soil/sediment samples. Limits for other 
matrices are produced on a quarterly basis by the QA Deparnnent. 

Surrogate recoveries must be with control limits for all blanks, LCSs, and samples. 

If surrogate recoveries are outside the established limits for blanks and LCSs, then the batch must be 
reextracted and reanalyzed. 

If surrogate recoveries are outside the established limits for a sample, then the sample must be reextracted 
and reartalyzed unless there is sufficient information available indicating that matrix interferences are the 
cause (e.g., an MS/MSD performed on this sample have the same problem, or the chromatogram shows·' 
presence: of high interferences). 



8.8 Matrix Spike1Matrix Spike Duplicate Analyses (MS/MSD) 

8.8. l Frequency of Analysis 

SOP NO: MX-002-04 
Initial Date: 2/1.'9 l 

Page 13 of28 
Date: 10/11 '% 

An MS/MSD pair is prepared and analyzed on at least every 20th sample of each matrix type (water, soil, 
and waste). One TCLP (ZHE) leachate of each waste type (as determined by the client) is spiked with all 
targets. No MS/MSD pairs are perfonned on TCLP leachates. 

8.8.2 Matrix Spike % Recovery - Calculate the percent recovery for each spike target using the equation below. 

Eq. 8 Matrix Spike Percent Recovery= SSR - SR x 100 
SA 

Where: 

SSR = Spike sample result 

SR = Sample result 

SA = Spike added for spiking mix 

lfthe percent recovery is outside the range listed in Section 10.0, Table 6, flag the data noting that matrix 
interferences are present in these samples. 

8.8.3 Relative Percent Difference (RPO) - Calculate the RPO for each spike target using the equation below. 

Eq. 9 RPO= -121 - D2 x 100 
(I)1 + £:52)12 

Where: 

RPO= Relative Percent Difference 

D1 = First Sample Value 

02 = Second Sample Value (duplicate) 

If the RPO is greater than that listed in Section 10.0, Table 6, flag this in the narrative. 



9.0 NTERFERENCES 

Problems have been associated with the following compounds covered by this method. 
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Dichlorobenzidine and 4-chloroaniline can be subject to oxidative losses during solvent concentration. This is 
especially true in the soiVsediment method when concentrating the methylene chloride/acetone extraction solvent. 

Hexachlorocyclopentadiene is subject to thermal decomposition in the inlet of the gas chromatograph, chemical 
reaction on acetone solution, and photochemical decomposition. 

N-nitrosodiphenylamine decomposes in the gas chromatographic inlet forming diphenylamine and, consequently, 
cannot be separated from diphenylamine native to the sample. 

Pentachlorophenol, 2,4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-methylphenol, 4-chloro-3-methylphenol, benzoic 
acid, 2-nitroaniline, 3-nitroaniline, 4-chloroaniline, and benzyl alcohol are subject to erratic chromatographic 
behavior, especially if the GC system is contaminated with high boiling material. 



.O.O TABLES 

Semivolatiles 

Normal Laboratorv Target List 

Phenol 
Bis(2-chloroethyl) ether 
(2,2' -Oxybis( 1-chloropropane)) 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-Chloroisopropyl) ether 
4-Methylphenol 
N-N itroso-di-n-propylamine 
-lexach loroethane 
N itrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
Bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 
l ,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
(para-chloro-meta-cresol) 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4.5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2.6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

TABLE 1 
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Compound List and 
Estimated Quantitation Limits (EQL) 

Estimated Quantitation Limits • 
Water Low Soil/Sediment 

CAS Number ug/L ug/Kg 

108-95-2 10 330 
111-44-4 10 330 

95-57-8 10 330 
541-73-1 10 330 
106-46-7 10 330 
100-51-6 10 330 
95-50-1 10 330 
95-48-7 10 330 
108-60-1 10 330 
106-44-5 10 330 
621-64-7 10 330 
67-72-1 10 330 
98-95-3 10 330 
78-59-1 10 330 
88-75-5 IO 330 
105-67-9 10 330 
65-85-0 10 330 
111-91-1 10 330 
120-83-2 10 330 
120-82-1 10 330 
91-20-3 10 330 
106-47-8 10 330 
87-68-3 10 330 
59-50-7 10 330 

91-57-6 10 330 
77-47-4 10 330 
88-06-2 10 330 
95-95-4 10 330 
91-58-7 10 330 
88-74-4 10 330 
131-11-3 10 330 
208-96-8 10 330 
606-20-2 10 330 
99-09-2 10 330 
83-32-9 10 330 

• Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 



Semi volatiles 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethy lphthalate 
4-Chlorophenol phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromopheny phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3 ,3 '-Dichlorobenzidine 
Benzo( a)anthracene 
Chrysene 
Bis(2-ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno( 1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

Additional Target List 

2-Acetylaminofluorene 
Am inoazobenzene 
Aramite 
Chlorobenzilate 

CAS Number 

51-28-5 
100-02-7 
132-64-9 
121-14-2 
84-66-2 

7005-72-3 
86-73-7 
100-01-6 
534-32-1 
86-30-6 
101-55-3 
118-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 

206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

53-96-3 
60-09-3 
140-57-8 
510-15-6 

TABLE 1 
(continued) 

Estimated Quantitation Limits • 

SOP NO: MX-002--04 
Initial Date: 211191 

Page 16 of28 
Date: 10111196 

Water Low Soil/Sediment 
ug/L ug/Kg 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

20 
10 
20 
10 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

670 
330 
670 
670 

* Specific quantitation limits are hiighly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 



Semivolatiles 

Diallate (cis or trans) 
Dibenzo( a.e )pyrene 
Dimethoate 
3,3' -Dimethoxybenzidine 
Dimethylaminoazobenzene 
7, 12 -Dimethylbenz(a)anthracene 
3,3 -Dimethylbenzidine 
1,2 -Dinitrobenzene 
1,3 -Dinitrobenzene 
1,4 -Dinitrobenzene 
2.6 -Dinitrotoluene 
Dinoseb 
Ethyl methanesulfonate 
Hexachloropropene 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
3-Methylphenol 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
5-Nitro-o-toluidine 
4-Nitroquinoline-1-oxide 
N-Nitrosodibutylamine 
N-Nitrosodiethylamine 
N-N itrosopiperidine 
N-Nitrosopyrrolidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Phthalic anhydride 

(as Phthalic acid) 
Pronamide 
Pyridine 
Resorcinol 
Sa fro le 
1.2.4,5-Tetrachlorobenzene 

CAS Number 

2303-16-4 
192-65-4 
60-51-5 
119-90-4 
60-11-7 
57-97-6 
119-93-7 
528-29-0 
99-65-0 
100-25-4 
606-20-2 
88-85-7 
62-50-0 
1888-71-7 
120-58-1 
91-80-5 
56-49-5 
66-27-3 
108-39-4 
130-15-4 
134-32-7 
91-59-8 
99-55-8 
56-57-5 

924-16-3 
55-18-5 
100-75-4 
930-55-2 
680-93-5 
82-68-8 
62-44-2 
85-44-9 

23950-58-5 
110-86-1 
108-46-3 
94-59-7 
95-94-3 

TABLE 1 
(continued) 

SOP NO: MX-002-04 
Initial Date: 21 I '91 

Page 17 of 28 
Date: 10/11 % 

Estimated Quantitation Limits • 
Water Low Soil/Sediment 
ugtL ug!Kg 

10 330 
JO 330 
20 670 
100 3300 
10 330 
10 330 
10 330 
40 1300 
20 670 
40 1300 
10 330 
20 670 
20 670 
10 330 
JO 330 
JOO 3300 
10 330 
10 330 
10 330 
10 330 
10 330 
JO 330 
10 330 
40 1300 
10 330 
20 670 
20 670 
40 1300 
10 330 
20 670 
20 670 
JOO 3300 

10 330 
10 330 
100 3300 
10 330 
10 330 

* Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for guidance and may 
not always be achievable. 



Semivolatiles 

2,3,4,6-Tetrachlorophenol 
Thiophenol (Benzenethiol) 
o-Toluidine 
1,3,5-Trinitrobenzene 

CAS Number 

58-90-2 
108-98-5 
95-53-4 
99-35-4 

TABLE I 
(continued) 

Estimated Quantitation Limits • 

SOP NO: MX-002-04 
lnitial Date: 211191 

Page 18 of28 
Date: 10/11196 

Water Low Soil/Sediment 
ug!L ug/Kg 

10 
20 
10 
10 

330 
330 
330 
330 

* Specific quantitation limits are highly matrix dependent. The quantitarion limits listed herein are provided for guidance and may 
not always be achievable. 



Mass 

51 
68 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

TABLE 2 

DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Ion abundance criteria 

30 - 60 percent of mass 198 
less than 2 percent of mass 69 
less than 2 percent of mass 69 
40 - 60 percent of mass 198 
less than 1 percent of mass 198 
base peak, l 00 percent relative abundance 
5 - 9 percent of mass 198 
10 - 30 percent of mass 198 
greater than l percent of mass 198 
present but less than mass 443 
greater than 40 percent of mass 198 
17 - 23 percent of mass 442 

SOP NO: MX-002-04 
Initial Date: 2/1/91 

Page 19 of28 
Date: 10/ 11 /96 



Parameter 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chloroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenoi 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2A,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenol phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-N itrosodiphenylamine 

TABLE 3 

Characteristic Ions for Semivolatile Compounds 

Primarv Ion 

94 
93 
128 
146 
146 
108 
146 
108 
45 
108 
70 
117 
77 
82 
139 
107 
122 
93 
162 
180 
128 
127 
225 
107 
142 
237 
196 
196 
162 
65 
163 
152 
138 
153 
184 
109 
168 
165 
165 
149 
204 
166 
138 
198 
169 

SOP NO: MX-002-04 
Initial Date: 2/ 1191 

Page 20 of28 
Date: 10/11/96 

Secondarv Ion(s) 

65, 66 
63, 95 
64, 130 
148, 113 
148, 113 
79, 77 
148, 113 
107 
77, 79 
107 
42, IOI, 130 
201, 199 
123, 65 
95. 138 
65, 109 
121, 122 
105, 77 
95, 123 
164, 98 
182, 145 
129, 127 
129 
223,227 
144, 142 
141 
235, 272 
198,200 
198,200 
164, 127 
92, 138 
194, 164 
151, 153 
108, 92 
152. 154 
63, 154 
139, 65 
139 
63, 182 
89, 121 
177, 150 
206, 141 
165, 167 
92, 108 
182, 77 
168, 167 



Parameter 

-t-Bromophenyl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3.3'-Dichlorobenzidine 
Benzo( a )anthracene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-octyl phthalate 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo( a )pyrene 
lndeno( 1,2,3-cd)pyrene 
Dibenz( a,h )anthracene 
Benzo{g,h,i)perylene 
2-Picoline 
Aniline 
N-Nitrosomethylethylamine 
Thiophenol (Benzenethiol) 
Methyl methanesulfonate 
N-Nitrosodiethylamine 
Ethyl methanesulfonate 
Hexachloropropene 
N-N itrosopyrro Ii dine 
Acetophenone 
o-Toluidine 
3-Methylphenol 
N-N itrosopiperidine 
1-Chloronaphthalene 
2.6-Dinitrotoluene 
Phthalic anhydride 
lsosafrole 
2-Naphthylamine 
1.4-Naphthoquinone 
N-Nitrosodibutylamine 
Resorcinol 
Diphenylamine 

TABLE 3 
(continued) 

Characteristic Ions for Semivolatile Compounds 

Primary Ion 

248 
284 
266 
178 
178 
149 
202 
202 
149 
252 
228 
149 
228 
149 
252 
252 
252 
276 
278 
276 
93 
93 
88 
110 
80 
102 
79 

213 
100 
105 
106 
107 
114 
162 
165 
104 
162 
143 
158 
84 
110 
169 

SOP NO: MX-002-04 
Initial Date: 2/1/91 
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Secondary lon{s) 

250, 141 
142,249 
264,268 
179. 176 
179, 176 
150, 104 
IOI, IOO 
101, 100 
91, 206 

254, 126 
229,226 
167.279 
226.229 

253, 125 
253, 125 
253, 125 
138,227 
139,279 
138.277 
66,92 
66,65 
42,88,43,56 
110,66.109,84 
80, 79,65,95 
I 02,42,57 ,44,56 
79,109,97,45,65 
213,211,215,117,106,141 
I 00,41,42,68,69 
71,105,51,120 
106.107 ,77,51,79 
l 07, I 08, 77, 79,90 
42,114,55,56,41 
127,164 
63,89 
l 04, 76,50,148 
162,131,104,77,51 
115,116 
158, l 04, l 02, 76,50, 130 
84,57,41,116,158 
110.81,82,53 ,69 
168,167 



Parameter 

1.2,4,5-Tetrachlorobenzene 
1-Naphthylamine 
5-Nitro-o-toluidine 
1,4-Dinitrobenzene 
Diallate ( cis or trans) 
Pentachlorobenzene 
Pentach loron itrobenzene 
4-Nitroquinoline-1-oxide 
2.3,4,6-Tetrachlorophenol 
Benzi dine 
Phenacetin 
Dimethoate 
Pronamide 
Dinoseb 
Dimethylaminoazobenzene 
3,3'Dimethylbenzidine 
Methapyrilene 
Aramite 
Chlorobenzilate 
7, 12-Dimethybenz( a)anthracene 
2-Acetylaminofluorene 
3,3'-Dimethoxybenzidine 
1,2,4,5-Dibenzopyrene 
1,2-Diphenylhydrazine 
N-Nitrosodimethylarnine 

TABLE 3 
(continued) 

Characteristic Ions for Semivolatile Compounds 

Primarv Ion 

216 
143 
152 
168 
86 

250 
237 
174 
232 
184 
108 
87 
173 
211 
225 
212 
97 
185 
251 
256 
181 
244 
302 
77 
42 

SOP NO: MX-002-04 
Initial Date: 2/1/91 

Page 22 of28 
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Secondarv Ion(s) 

216,214,179, 108, 143,218 
143,115,89,53 
77, 152,79,106,94 
168, 75,50, 76,92, 122 
86,234,43,70 
250,252, I 08,248,215,254 
237, 142,214,249,295,265 
174,101,128,75,116 
232, 131,230, 166,234, 168 
92,185 
180, 179, 109, 137,80 
87,93, 125, 143,229 
173, 175, 145, 109,147 
211,163,147,117,240 
225, 120,77, 105, 148,42 
212,106,196, 180 
97,50,191,71 
185, 191,319,334, 197,321 
251,139,253,l I l,l41 
256,241,239, 120 
181, 180,223, 152 
244,201,229 
302, 151, 150,300 
105,182 
74,44 



Surrogates 

Phenol-d6 
2-Fluorophenol 
2,4,6-Tribromophenol 
Nitrobenzene d-5 
2-Fluorobiphenyl 
Terphenyl-d14 

Internal Standards 

I ,4-Dichlorobenzene-d4 
Naphthalene-d8 
Acenapthene-d lo 
Phenanthrene-d Io 
Chrysene-d 12 
Perylene-d12 

TABLE 4 

Characteristic Ions for Surrogates and 
Internal Standards for Semivolatile Compounds 

Primarv Ion 

99 
112 
330 
82 
172 
244 

152 
136 
164 
188 
240 
264 

SOP NO: MX-002-04 
Initial Date: 211191 
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Secondarv lon(s) 

42, 71 
64 
332, 141 
128, 54 
171 
122,212 

115, 150 
68 
162, 160 
94, 80 
120,236 
260,265 

The internal standards are added to all calibration standards and all sample extracts just prior to analysis by GC/MS. A IO uL aliquot 
of the internal standard solution should be added to a 1 mL aliquot of calibration standards. 



l,4-Dichlorobenzene-d4 

Aniline 
Benzyl alcohol 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chlorophenol 
l ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Ethyl methanesulfonate 
2-Fluorophenol (surrogate) 
Hexach loroethane 
Methyl methanesulfonate 
2-Methylphenol 
4-Methylphenol 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
Phenol 
Phenol-d6 (surrogate) 
2-Picoline 

Phenanthrene-d 10 

4-Aminobiphenyl 
Anthracene 
4-Bromophenyl phenyl ether 
Di-n-butyl phthalate 
4,6-Dinitro-2-methyphenol 
Diphenylamine 
1,2-Diphenylhydrazine 
Fluoranthene 
Hexachlorobenzene 
N-Nitrosodiphenylarnine 
Pentachlorophenol 
Pentach loron itrobenzene 
Phenacetin 
Phenanthrene 
Pronarnide 

TABLE 5 

SOP NO: MX-002--04 
Initial Date: 2/1."91 

Page 24 of28 
Date: 10/11/96 

Semivo1atile Internal Standards with Corresponding Analytes 
Assigned for Quantitation 

Naphthalene-d8 

Acetophenone 
Benzoic acid 
Bis(2-chloroethoxy )methane 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
a.,a-Dimethyl phenethylamine 
2,4-Dimethyphenol 
Hexachlorobutadiene 
Isophorone 
2-Methylnaphthalene 
Nitrobenzene-d6 (surrogate) 
2-Nitrophenol 
Naphthalene 
Nitrobenzene 
N-Nitrosodibutylarnine 
N-Nitrosopiperidine 
1,2,4-Trichlorobenzene 

Ch rysene-d 12 

Benzi dine 
Benzo(a)anthracene 
Bis(2-ethylhexyl) phthalate 
Butyl benzyl phtha!ate 
Chrysene 
3 ,3 '-Dichlorobenzidine 
p-Dimethylarninoazobenzene 
Pyrene 
Terphenyl-d 14 (surrogate) 

Acenaphthene-d I 0 

Acenaphthene 
Acenaphthylene 
1-Chloronaphthalene 
2-Chloronaphthalene 
4-Chlorophenol 
Phenyl ether 
Dibenzofuran 
Diethyl phthalate 
Dimethylphthalate 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluorene 
Hexachlorocyclopentadiene 
4-Nitroaniline 
3-Nitroaniline 
2-Fluorobiphenyl (surrogate) 
1-Naphthylamine 
2-Naphthylarnine 
2-Nitroaniline 
4-Nitrophenol 
Pentachlorobenzene 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
2,4,6-Tribromophenol (surrogate) 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

Pervleoe-d12 

Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i) perylene 
Benzo(a)pyrene 
Dibenz( aj)acridine 
Dibenz( a,h )anthracene 
7, 12-Dimethylbenz(a)anthracene 
Di-n-octyl phthalate 
Indeno( 1,2,3-cd)p)Tene 
3-Methylcholanthrene 



TABLE6 

QC Acceptance Criteria for MS/MSD and LCS 

Compound 

Phenol 
2-Chlorophenol 
l ,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
l ,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

D = detection 

Method Percent 
Recovery Limits 

5-112 
23-134 
20-124 
D-230 
44-142 
22-147 
47-145 
D-132 
39-139 
14-176 
52-115 

MS/MSD 
RPO Limits 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

SOP NO: MX-002-04 
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Base1Neutral Compounds 

2-Fluorobiphenyl 
N itrobenzene-d5 
Terphenyl-d14 

Acid Compounds 

2 • Fluoropheno I 
2,4,6-Tribromophenol 
Phenol-d6 

TABLE 7 

Surrogate Table 

Final Concentration 

50 uglmL 
50 uglmL 
50 uglmL 

Final Concentration 

100 uglmL 
100 uglmL 
100 uglmL 

SOP NO: MX-002-04 
Initial Date: 2/1191 
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Base/Neutral Compounds 

1,2,4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
N-Nitroso-di-n-propylamine 
1, 4-Dich lorobenzene 

Acid Compounds 

Pentachlorophenol 
Phenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
4-Nitrophenol 

TABLE 8 

Matrix Spiking Table 

Final Concentration 

50 ug/mL 
50 ug/mL 
50 ug/mL 
50 ug/mL 
SO ug/mL 
50 ug/mL 

Final Concentration 

100 ug/mL 
100 ug/mL 
100 ug/mL 
100 ug/mL 
100 ug/mL 

SOP NO: MX-002-04 
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TABLE9 

SOP NO: MX-002-04 
Initial Date: 211191 
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Surrogate Recovery Limits for Water and Soil/Sediment Samples 

Low/High Low/High 
Surrogate Compound Water Soil/Sediment 

Nitrobenzene-d5 35-114 23-120 
2-Fluorobiphenyl 43-116 30-115 
p-Terphenyl-d 14 33-141 18-137 
Phenol-d5 10-100 24-113 
2-Fluorophenol 21-100 25-121 
2,4,6-Tribromophenol 10-123 19-122 



ATTACHMENT C 
GMP WATER QUALITY DATA TO DATE 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18C-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Unit Value 

Round 

1 

umhos/cm 83600.0000 

mg/I 5360.0000 

mg/I 77500.0000 

mg/I < 10.0000 

g/mL 1.0530 

SU 7.1000 

mg/I 47.0000 

mg/I 45.0000 

mg/I 34750.0000 

mg/I < 2.0000 

mg/I < 2.0000 < 

mg/I < 0.0100 < 

mg/I 1.4800 

TOTAL ORGANIC HALOGENS mg/I 0.0255 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 13.8000 

CALCIUM mg/I 1685.0000 

moN mg/I < 1.0000 < 

LITHIUM mg/I 0.4155 

MAGNESIUM mg/I 1095.0000 

POTASSIUM mg/I 485.5000 

SILICA mg/I 9.3350 

SODIUM mg/I 19950.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I < 

Value Value 

Round Round 

2 3 

84900.0000 80100.0000 

5540.0000 4935.0000 

64900.0000 67800.0000 

19.0000 30.5000 

1.0460 1.0475 

7.2850 7.2350 

52.5000 50.1000 

35.4000 41.1500 

33250.0000 37100.0000 

1.4400 1.0650 

2.0000 < 2.0000 

0.2000 < 0.1000 

1.3100 1.0250 

0.0365 0.0434 

0.0200 < 0.0200 

11.5500 12.4000 

1700.0000 1705.0000 

0.5000 < 0.5000 

0.3580 0.4065 

1045.0000 1001.0000 

470.5000 461.0000 

10.3000 10.3000 

18350.0000 18650.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 < 1.5000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Unit Value 

Round 

1 

mg/I < 

mg/I < 0.0055 < 

mg/I < 0.0400 

mg/I < 0.0200 < 

mg/I < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0002 < 

mg/I < 

mg/I < 0.0100 < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/I < 

ug/I < 

ug/I < 

ug/l < 

ug/I < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/l < 

METHYL BROMIDE ug/l < 

2-BUTANONE ug/l < 

CARBON DISULFIDE ug/l < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0240 0.0260 

0.0025 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.2500 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



TABLE D-18C-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/I < 5.0000 < 

CHLOROBENZENE ug/l < 

CHLOROPRENE ug/l < 

CHLOROETHANE ug/l < 

CHLOROFORM ug/l < 

METHYL CHLORIDE ug/I < 

ALLYL CHLORIDE ug/l < 

DIBROMOCHLOROMETHANE ug/l < 

1,2-DIBROM0-3-CHLOROPROPANE ug/l < 

1,2-DIBROMOETHANE ug/l < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/l < 

DICHLORODIFLUOROMETHANE ug/I < 

1, 1-DICHLOROETHANE ug/l < 

1,2-DICHLOROETHANE ug/l < 

1, 1-DICHLOROETHYLENE ug/l < 

TRANS-1,2-DICHLOROETHYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/l < 

TRANS-1,3-DICHLOROPROPENE ug/I < 

ETHYLBENZENE ug/l < 

ETHYL METHACRYLATE ug/l < 

2-HEXANONE ug/l < 

METHYL IODIDE ug/l < 

METHACRYLONITRILE ug/l < 

METHYLENE BROMIDE ug/l < 

METHYLENE CHLORIDE ug/l 1.6500 < 

METHYL METHACRYLA TE ug/I < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-lSC-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

4-METIIYL-2-PENT ANO NE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

1, l, 1,2-TETRACHLOROETIIANE ug/l < 

1, 1,2,2-TETRACHLOROETIIANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, 1-TRICHLOROETIIANE ug/l < 5.0000 < 

1,1,2-TRICHLOROETIIANE ug/l < 

TRICHLOROETIIYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETIIANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTIIENE ug/l < 

ACENAPHTIIYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTIIRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTIIRACENE ug/l < 

3,4-BENZOFLUORANTIIENE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-lSC-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

BENZO[K]FLUORANTIIENE ug/l < 

BENZO[GHI]PERYLENE ug/l < 

BENZO[A]PYRENE ug/1 < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETIIOXY)METIIANE ug/l < 

BIS(2-CHLOROETIIYL)ETIIER ug/l < 

BIS(2-CHLOR0-1-METIIYLETIIYL)ETIIER ug/l < 

BIS(2-ETIIYLHEXYL)PHTIIALA TE ug/l 

4-BROMOPHENYL PHENYL ETIIER ug/l < 

BENZYLBUTYLPHTIIALATE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/l < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTIIALENE ug/l < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYL PHENYL ETIIER ug/l < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTIIRACENE ug/l < 

DIBENZOFURAN ug/1 < 

DI-N-BUTYL PHTIIALATE ug/l < 

1,2-DICHLOROBENZENE ug/I < 

1,3-DICHLOROBENZENE ug/l < 

1,4-DICHLOROBENZENE ug/l < 

DCB ug/l < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

17.8000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

DIETIIYL PHTIIALATE ug/l < 

P-(DIMETIIYLAMINO)AZOBENZENE ug/l < 

7, 12-DIMETIIYLBENZ[A]ANTIIRACENE ug/l < 

0-TOLIDINE ug/l < 

A,A-DIMETIIYLPHENETIIYLAMINE ug/l < 

2,4-DIMETIIYLPHENOL ug/l < 

DIMETIIYL PHTIIALA TE ug/l < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITRO-O-CRESOL ug/l < 

2,4-DINITROPHENOL ug/l < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/l < 

DINOSEB ug/1 < 

DI-N-OCTYL PHTIIALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETIIYL METIIANESULFONATE ug/l < 

FLUORANTIIENE ug/l < 

FLUORENE ug/l < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUTADIENE ug/l < 

HEXACHLOROCYCLOPENTADIENE ug/l < 

HEXACHLOROETIIANE ug/l < 

HEXACHLOROPHENE ug/l < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/l < 

ISOPHORONE ug/l < 

ISOSAFROLE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

METHAPYRILENE ug/l < 

3-METHYLCHOLANTHRENE ug/l < 

METHYL METHANESULFONATE ug/l < 

2-METHYLNAPHTHALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3+4-METHYLPHENOL ug/l < 

NAPHTHALENE ug/l < 

1,4-NAPHTHOQUINONE ug/l < 

1-NAPHTHYLAMINE ug/l < 

2-NAPHTHYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITROBENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-1-0XIDE ug/l < 

N-NITROSODl-N-BUTYLAMINE ug/l < 

N-NITROSODIETHYLAMINE ug/l < 

N-NITROSODIMETHYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETHYLETHYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

1 0. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

200. 0000 < 200. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

50. 0000 < 50. 0000 

50. 0000 < 50. 0000 

50 .0000 < 50. 0000 

10. 0000 < 1 0 . 0000 

10. 0000 < 10. 0000 

10 . 0000 < 10. 0000 

20. 0000 < 20. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10 . 0000 

10 . 0000 < 10. 0000 

10. 0000 < 10 . 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

1 0. 0000 < 1 0. 0000 

10. 0000 < 10 . 0000 

10. 0000 < 10. 0000 



TABLE D-18C-l 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

l 

PENTACHLOROBENZENE ug/l < 

PENTACHLOROETHANE ug/I < 

PENTACHLORONITROBENZENE ug/I < 

PENTACHLOROPHENOL ug/1 < 

PHENACETIN ug/I < 

PHENANTHRENE ug/I < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/I < 

2-PICOLINE ug/I < 

PRON AMIDE ug/l < 

PYRENE ug/I < 

PYRIDINE ug/I < 

SAFROLE ug/I < 

1,2,4,5-TETRACHLOROBENZENE ug/I < 

2,3,4,6-TETRACHLOROPHENOL ug/I < 

0-TOLUIDINE ug/I < 

1,2,4-TRICHLOROBENZENE ug/1 < 

2,4,5-TRICHLOROPHENOL ug/l < 

2,4,6-TRICHLOROPHENOL ug/I < 

1,3,5-TRINITROBENZENE ug/l < 

ALDRIN ug/I < 

ALPHA-BHC ug/I < 

BETA-BHC ug/I < 

DELTA-BHC ug/l < 

LINDANE ug/I < 

CHLORDANE ug/I < 

TOE ug/I < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

DOE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN Il 

ENDOSULFAN SULFA TE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-lSC-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Unit Value 

Round 

I 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 



TABLE D-lSC-1 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-1 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

TIIIONAZIN ug/l < 

0,0,0-TRIETIIYL PHOSPHOROTIIIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/l < 

2,4,5-TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0270 < 0.0380 

0.0090 < 0.0190 

0.0180 < 0.1100 

0.0150 < 0.0500 

0.0160 < 0.0490 

0.0160 < 0.0490 

0.0088 < 0.0310 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOT AL DISS SOLIDS 

TOT AL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSC-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unit Value 

Round 

I 

umhos/cm 80000.0000 

mg/I 5505.0000 

mg/I 67600.0000 

mg/I 41.0000 < 

g/mL 1.0550 

SU 7.3300 

mg/I 28.8750 

mg/I 33.5500 

mg/I 38500.0000 

mg/I < 2.0000 

mg/I < 2.0000 < 

mg/I < 0.1000 

mg/I < 4.0000 

TOTAL ORGANIC HALOGENS mg/I 44.1000 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 17.2000 

CALCIUM mg/I 1455.0000 

IRON mg/I < 1.0000 < 

LITHIUM mg/l < 0.3890 

MAGNESIUM mg/I 963.0000 

POTASSIUM mg/I 448.0000 

SILICA mg/I 7.6600 

SODIUM mg/I 18750.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I < 

Value Value 

Round Round 

2 3 

81250.0000 78000.0000 

5625.0000 5705.0000 

70500.0000 65000.0000 

I0.0000 40.5000 

1.0403 1.0395 

7.1250 7.3400 

48.1000 48.1000 

31.1000 37.0500 

35100.0000 36000.0000 

1.3100 < 1.0000 

2.0000 < 2.0000 

0.2700 < 0.1000 

1.3400 2.2200 

0.4574 0.0474 

0.0200 < 0.0200 

14.0500 15.5000 

1445.0000 1420.0000 

0.5000 < 0.5000 

0.3460 0.4090 

938.0000 880.0000 

415.5000 447.5000 

10.4000 9.6400 

18300.0000 19000.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 < 1.5000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unit Value 

Round 

1 

mg/I < 

mg/l < 0.0100 < 

mg/I < 0.0400 

mg/I < 0.0200 < 

mg/l < 

mg/I < 0.0025 < 

mg/I < 

mg/l < 

mg/I < 0.0130 < 

mg/I < 0.0010 < 

mg/I < 

mg/I < 0.0100 < 

mg/I 0.0025 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/I < 

ug/I < 

ug/l < 

ug/l < 

ug/1 < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/I < 

METHYL BROMIDE ug/I < 

2-BUTANONE ug/1 < 

CARBON DISULFIDE ug/I < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0201 0.0211 

0.0025 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.2500 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



TABLE D-lSC-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/I < 5.0000 < 

CHLOROBENZENE ug/l < 

CHLOROPRENE ug/l < 

CHLOROETHANE ug/l < 

CHLOROFORM ug/l < 

METHYL CHLORIDE ug/l < 

ALL YL CHLORIDE ug/l < 

DIBROMOCHLOROMETHANE ug/l < 

1,2-DIBROM0-3-CHLOROPROPANE ug/l < 

1,2-DIBROMOETHANE ug/l < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/l < 

DICHLORODIFLUOROMETHANE ug/l < 

1, 1-DICHLOROETHANE ug/l < 

1,2-DICHLOROETHANE ug/l < 

1,1-DICHLOROETHYLENE ug/l < 

TRANS-1,2-DICHLOROETHYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/l < 

TRANS-1,3-DICHLOROPROPENE ug/l < 

ETHYLBENZENE ug/I < 

ETHYL METHACRYLATE ug/I < 

2-HEXANONE ug/I < 

METHYL IODIDE ug/l < 

METHACRYLONITRILE ug/l < 

METHYLENE BROMIDE ug/l < 

METHYLENE CHLORIDE ug/l < 5.0000 < 

METHYL METHACRYLATE ug/1 < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

4-METIIYL-2-PENT AN ONE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

1, 1, 1,2-TETRACHLOROETIIANE ug/l < 

1,1,2,2-TETRACHLOROETIIANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, 1-TRICHLOROETIIANE ug/l < 5.0000 < 

1, 1,2-TRICHLOROETIIANE ug/l < 

TRICHLOROETIIYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETIIANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTIIENE ug/l < 

ACENAPHTIIYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTIIRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTIIRACENE ug/l < 

3,4-BENZOFLUORANTIIENE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

BENZO[K]FLUORANTHENE ug/l < 

BENZO[GHijPERYLENE ug/l < 

BENZO[A]PYRENE ug/l < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETHOXY)METHANE ug/l < 

BIS(2-CHLOROETHYL)ETHER ug/l < 

BIS(2-CHLORO-l-METHYLETHYL)ETHER ug/l < 

BIS(2-ETHYLHEXYL)PHTHALATE ug/l < 

4-BROMOPHENYL PHENYL ETHER ug/l < 

BENZYL BUTYL PHTHALATE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/l < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTHALENE ug/l < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYL PHENYL ETHER ug/l < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTHRACENE ug/l < 

DIBENZOFURAN ug/l < 

DI-N-BUTYL PHTHALATE ug/l < 

1,2-DICHLOROBENZENE ug/l < 

1.3-DICHLOROBENZENE ug/l < 

1,4-DICHLOROBENZENE ug/l < 

DCB ug/l < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-lSC-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALATE ug/l < 

P-(DIMETHYLAMINO)AZOBENZENE ug/l < 

7, 12-DIMETHYLBENZ[A]ANTHRACENE ug/l < 

0-TOLIDINE ug/l < 

A,A-DIMETHYLPHENETHYLAMINE ug/l < 

2,4-DIMETHYLPHENOL ug/l < 

DIMETHYL PHTHALATE ug/l < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITRO-O-CRESOL ug/l < 

2,4-DINITROPHENOL ug/l < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/l < 

DINOSEB ug/l < 

DI-N-OCTYL PHTHALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/l < 

FLUORANTHENE ug/l < 

FLUORENE ug/l < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUTADIENE ug/l < 

HEXACHLOROCYCLOPENT ADIENE ug/l < 

HEXACHLOROETHANE ug/l < 

HEXACHLOROPHENE ug/l < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/l < 

ISOPHORONE ug/l < 

ISOSAFROLE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

METIIAPYRILENE ug/l < 

3-METIIYLCHOLANTIIRENE ug/l < 

METIIYL METIIANESULFONATE ug/l < 

2-METIIYLNAPHTIIALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3 +4-METIIYLPHENOL ug/l < 

NAPHTIIALENE ug/l < 

1,4-NAPHTIIOQUINONE ug/l < 

1-NAPHTIIYLAMINE ug/l < 

2-NAPHTIIYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITROBENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-1-0XIDE ug/l < 

N-NITROSODI-N-BUTYLAMINE ug/l < 

N-NITROSODIETIIYLAMINE ug/l < 

N-NITROSODIMETIIYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETIIYLETIIYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

l 

PENTACHLOROBENZENE ug/I < 

PENTACHLOROETHANE ug/I < 

PENTACHLORONITROBENZENE ug/I < 

PENTACHLOROPHENOL ug/I < 

PHENACETIN ug/I < 

PHENANTHRENE ug/I < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/I < 

2-PICOLINE ug/l < 

PRON AMIDE ug/I < 

PYRENE ug/I < 

PYRIDINE ug/I < 

SAFROLE ug/I < 

1,2,4,5-TETRACHLOROBENZENE ug/I < 

2,3,4,6-TETRACHLOROPHENOL ug/I < 

0-TOLUIDINE ug/I < 

1,2,4-TRICHLOROBENZENE ug/I < 

2,4,5-TRICHLOROPHENOL ug/I < 

2,4,6-TRICHLOROPHENOL ug/I < 

1,3,5-TRINITROBENZENE ug/I < 

ALDRIN ug/1 < 

ALPHA-BHC ug/I < 

BETA-BHC ug/I < 

DELTA-BHC ug/I < 

LINDANE ug/I < 

CHLORDANE ug/I < 

TDE ug/1 < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

ODE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFA TE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOREPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Unit Value 

Round 

1 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/1 < 

ug/l < 

ug/l < 

ug/l < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



TABLE D-18C-2 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-2 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

TIIIONAZIN ug/l < 

0,0,0-TRIETIIYL PHOSPHOROTIIIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/l < 

2,4,5-TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0580 < 0.0740 

0.0320 < 0.0510 

0.0940 < 0.0830 

0.0730 < 0.0740 

0.0360 < 0.0530 

0.0360 < 0.0530 

0.0410 < 0.0580 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSC-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

1 

umhos/cm 193500.0000 

,' mg/I 6705.0000 

mg/I 218500.0000 

mg/I 72.5000 < 

g/mL 1.1350 

SU 7.1150 

mg/I 44.0000 

mg/I 102.5000 

mg/I 134000.0000 

mg/I < 2.0000 < 

mg/I < 2.0000 < 

mg/I < 0.1000 

mg/I < 1.3600 

TOTAL ORGANIC HALOGENS mg/I 0.1565 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 49.3000 

CALCIUM mg/I 1385.0000 

IRON mg/I < 4.0000 < 

LITHIUM mg/I < 0.8000 

MAGNESIUM mg/I 2160.0000 

POTASSIUM mg/I 1345.0000 

SILICA mg/I 4.5700 

SODIUM mg/I 77900.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I 

Value Value 

Round Round 

2 3 

200500.0000 118500.0000 

6800.0000 7650.0000 

211500.0000 217205.0000 

10.0000 15.0000 

1.1435 1.1540 

6.8200 6.8550 

35.0000 35.6000 

83.4000 70.6000 

144500.0000 128500.0000 

10.0000 < 1.0000 

2.0000 2.1800 

0.1950 < 0.1000 

1.4100 1.2800 

0.0394 54.9500 

0.0200 < 0.0200 

49.4000 40.7000 

1465.0000 1280.0000 

0.5000 < 0.5000 

0.9065 0.7995 

1985.0000 1925.0000 

1710.0000 1405.0000 

4.2000 3.9550 

73950.0000 72450.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

5.6000 < 1.5000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

I 

mg/I < 

mg/I < 0.0100 < 

mg/I < 0.1600 

mg/I < 0.0800 

mg/I < 

mg/I < 0.0026 < 

mg/I < 

mg/I 

mg/I < 0.0130 < 

mg/I < 0.0010 < 

mg/I < 

mg/I < 0.0100 < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/I 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/I < 

METHYL BROMIDE ug/I < 

2-BUTANONE ug/l < 

CARBON DISULFIDE ug/l < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0283 0.0260 

0.0054 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0460 < 0.0250 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

21.0000 26.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

l 

CARBON TETRACHLORIDE ug/l < 5.0000 < 

CHLOROBENZENE ug/1 < 

CHLOROPRENE ug/1 < 

CHLOROETHANE ug/1 < 

CHLOROFORM ug/l < 

METHYL CHLORIDE ug/l < 

ALLYL CHLORIDE ug/l < 

DIBROMOCHLOROMETHANE ug/l < 

l ,2-DIBROM0-3-CHLOROPROPANE ug/1 < 

1,2-DIBROMOETHANE ug/l < 

TRANS-l ,4-DICHLOR0-2-BUTENE ug/1 < 

DICHLORODIFLUOROMETHANE ug/1 < 

l, l-DICHLOROETHANE ug/1 < 

1,2-DICHLOROETHANE ug/l < 

l, l-DICHLOROETHYLENE ug/l < 

TRANS-1,2-DICHLOROETHYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/1 < 

TRANS-1,3-DICHLOROPROPENE ug/1 < 

ETHYLBENZENE ug/1 < 

ETHYL METHACRYLATE ug/1 < 

2-HEXANONE ug/l < 

METHYL IODIDE ug/l < 

METHACRYLONITRILE ug/l < 

METHYLENE BROMIDE ug/1 < 

METHYLENE CHLORIDE ug/l < 5.0000 < 

METHYL METHACRYLA TE ug/I < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

1 

4-METIIYL-2-PENT ANO NE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

1, 1, 1,2-TETRACHLOROETIIANE ug/l < 

1, 1,2,2-TETRACHLOROETIIANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, 1-TRICHLOROETIIANE ug/l < 5.0000 < 

1, 1,2-TRICHLOROETIIANE ug/l < 

TRICHLOROETIIYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETIIANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTIIENE ug/l < 

ACENAPHTIIYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTIIRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTIIRACENE ug/l < 

3,4-BENZOFLUORANTIIENE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

l 

BENZO[K)FLUORANTIIENE ug/l < 

BENZO[GHI]PERYLENE ug/l < 

BENZO[A]PYRENE ug/l < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETIIOXY)METIIANE ug/l < 

BIS(2-CHLOROETIIYL)ETIIER ug/1 < 

BIS(2-CHLOR0-1-METIIYLETIIYL)ETIIER ug/l < 

BIS(2-ETIIYLHEXYL)PHTIIALATE ug/1 

4-BROMOPHENYL PHENYL ETIIER ug/l < 

BENZYL BUTYL PHTIIALATE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/l < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTIIALENE ug/l < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYL PHENYL ETIIER ug/l < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTIIRACENE ug/l < 

DIBENZOFURAN ug/l < 

DI-N-BUTYL PHTIIALATE ug/l < 

1,2-DICHLOROBENZENE ug/l < 

1,3-DICHLOROBENZENE ug/l < 

1,4-DICHLOROBENZENE ug/l < 

DCB ug/l < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 10.8000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALA TE ug/I < 

P-(DIMETHYLAMINO)AZOBENZENE ug/I < 

7, 12-DIMETHYLBENZ[A]ANTHRACENE ug/I < 

0-TOLIDINE ug/I < 

A,A-DIMETHYLPHENETHYLAMINE ug/I < 

2,4-DIMETHYLPHENOL ug/I < 

DIMETHYL PHTHALATE ug/I < 

1,3-DINITROBENZENE ug/I < 

4,6-DINITR0-0-CRESOL ug/I < 

2,4-DINITROPHENOL ug/I < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/I < 

DINOSEB ug/l < 

01-N-OCTYL PHTHALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/l < 

FLUORANTHENE ug/I < 

FLUORENE ug/I < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUTADIENE ug/I < 

HEXACHLOROCYCLOPENTADIENE ug/I < 

HEXACHLOROETHANE ug/I < 

HEXACHLOROPHENE ug/I < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/I < 

ISOPHORONE ug/I < 

ISOSAFROLE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

l 

METHAPYRILENE ug/l < 

3-METHYLCHOLANTHRENE ug/l < 

METHYL METHANESULFONATE ug/l < 

2-METHYLNAPHTHALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3 +4-METHYLPHENOL ug/l < 

NAPHTHALENE ug/l < 

1,4-NAPHTHOQUINONE ug/l < 

1-NAPHTHYLAMINE ug/l < 

2-NAPHTHYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITRO BENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-1-0XIDE ug/l < 

N-NITROSODI-N-BUTYLAMINE ug/l < 

N-NITROSODIETHYLAMINE ug/l < 

N-NITROSODIMETHYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETHYLETHYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/I < 

PENTACHLOROETHANE ug/I < 

PENTACHLORONITROBENZENE ug/I < 

PENTACHLOROPHENOL ug/l < 

PHENACETIN ug/I < 

PHENANTHRENE ug/l < 

PHENOL (TOTAL) ug/I < 

P-PHENYLENEDIAMINE ug/I < 

2-PICOLINE ug/I < 

PRON AMIDE ug/l < 

PYRENE ug/1 < 

PYRIDINE ug/I < 

SAFROLE ug/I < 

1,2,4,5-TETRACHLOROBENZENE ug/I < 

2,3,4,6-TETRACHLOROPHENOL ug/I < 

0-TOLUIDINE ug/I < 

1,2,4-TRICHLOROBENZENE ug/I < 

2,4,5-TRICHLOROPHENOL ug/I < 

2,4,6-TRICHLOROPHENOL ug/I < 

1,3,5-TRINITROBENZENE ug/I < 

ALDRIN ug/I < 

ALPHA-BHC ug/I < 

BETA-BHC ug/l < 

DELTA-BHC ug/I < 

LINDANE ug/l < 

CHLORDANE ug/l < 

TDE ug/I < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

DDE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULF AN SULFA TE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-18C-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Unit Value 

Round 

1 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/1 < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



TABLE D-lSC-3 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-3 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

TIIIONAZIN ug/l < 

0,0,0-TRIETIIYL PHOSPHOROTIIIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/1 < 

2,4,5- TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0120 < 0.0190 

0.0035 < 0.0120 

0.0880 < 0.0240 

0.0065 < 0.0270 

0.0046 < 0.0220 

0.0046 < 0.0220 

0.0031 < 0.0160 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/I < 

THIONAZIN ug/l < 

0,0,0-TRIETHYL PHOSPHOROTHIOATE ug/I < 

2,4-D ug/I < 

2,4,5-T ug/I < 

2,4,5-TP ug/1 < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/I < 

PENTACHLORODIBENZO-P-DIOXINS ng/I < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/I < 

TETRACHLORODIBENZOFURANS ng/I < 

Value Value 

Round Round 

2 3 I 

0.2500 < 0.2500 

0.2500 < 0.2500 

i 
0.2500 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0340 < 0.0230 

0.0180 < 0.0070 

0.0620 < 0.0150 

0.0390 < 0.0140 

0.0180 < 0.0140 
I 

0.0180 < 0.0140 

0.0130 < 0.0078 

I 

i 
! 
I 
I 
I 
! 



Parameter 

DDE 

DDT 

DIELDRIN 

ENDOSULF AN I 

ENDOSULFAN II 

ENDOSULFAN SULFA TE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-lSC-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

I 

ug/I < 

ug/I < 

ug/l < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/l < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

i 
0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 
i 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 
; 

1.0000 < 1.0000 

! 
1.0000 < 1.0000 

! 
0.2500 < 0.2500 

0.2500 < 0.2500 

! 
0.2500 < 0.2500 

' 0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 
I 
i 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/1 < 

PENTACHLOROETHANE ug/l < 

PENTACHLORONITROBENZENE ug/l < 

PENTACHLOROPHENOL ug/l < 

PHENACETIN ug/l < 

PHENANTHRENE ug/l < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/l < 

2-PICOLINE ug/l < 

PRON AMIDE ug/l < 

PYRENE ug/l < 

PYRIDINE ug/l < 

SAFROLE ug/l < 

1,2,4,5-TETRACHLOROBENZENE ug/l < 

2,3,4,6-TETRACHLOROPHENOL ug/l < 

0-TOLUIDINE ug/l < 

1,2,4-TRICHLOROBENZENE ug/l < 

2,4,5-TRICHLOROPHENOL ug/l < 

2,4,6-TRICHLOROPHENOL ug/l < 

1,3,5-TRINITROBENZENE ug/l < 

ALDRIN ug/l < 

ALPHA-BHC ug/l < 

BETA-BHC ug/l < 

DELTA-BHC ug/l < 

LINDANE ug/l < 

CHLORDANE ug/l < 

TDE ug/l < 

Value Value 

Round Round 
i 

2 3 I 
i 
! 

10.0000 < 
I 

10.0000 

10.0000 10.0000 
I 

< 

10.0000 < 10.0000 I 
50.0000 < 50.0000 

10.0000 < 10.0000 
! 
' 

10.0000 < 10.0000 

10.0000 < 10.0000 
' I 

10.0000 < 10.0000 

10.0000 < 10.0000 
; 
i 

10.0000 < 10.0000 

I 10.0000 < 10.0000 
i 

10.0000 < 10.0000 

i 
10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

I 
10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 I 
10.0000 < 10.0000 

I 

0.0500 0.0500 
I 

< 

0.0500 < 0.0500 ! 
0.0500 < 0.0500 I 
0.0500 < 0.0500 

I 
0.0500 0.0500 < 

0.1000 < 0.1000 

0.1000 < 0.1000 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

I 

METIIAPYRILENE ug/l < 

3-METIIYLCHOLANTIIRENE ug/l < 

METIIYL METIIANESULFONATE ug/l < 

2-METIIYLNAPHTIIALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3 +4-METIIYLPHENOL ug/l < 

NAPHTIIALENE ug/l < 

1,4-NAPHTIIOQUINONE ug/l < 

1-NAPHTIIYLAMINE ug/l < 

2-NAPHTIIYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITRO BENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/I < 

4-NITROQUINOLINE-l-OXIDE ug/I < 

N-NITROSODI-N-BUTYLAMINE ug/I < 

N-NITROSODIETIIYLAMINE ug/I < 

N-NITROSODIMETIIYLAMINE ug/I < 

N-NITROSODIPHENYLAMINE ug/I < 

N-NITROSODIPROPYLAMINE ug/I < 

N-NITROSOMETIIYLETIIYLAMINE ug/I < 

N-NITROSOMORPHOLINE ug/I < 

N-NITROSOPIPERIDINE ug/I < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/I < 

Value Value 

Round Round 

2 3 ! 
; 
I 

I 

I 
10.0000 < 10.0000 

10.0000 < 
! 

10.0000 
i 

10.0000 < 10.0000 ! 
10.0000 < 10.0000 

10.0000 < 
I 

10.0000 

10.0000 < 10.0000 

10.0000 10.0000 
I 

< 

200.0000 200.0000 
I 

< 
! 

10.0000 < 10.0000 

10.0000 < 10.0000 

I 
50.0000 50.0000 < 

i 
50.0000 < 50.0000 

50.0000 < 50.0000 
! 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 
! 

10.0000 

I 
20.0000 < 20.0000 

10.0000 < 10.0000 
! 

10.0000 10.0000 
i 

< I 

10.0000 < 10.0000 
I 
I 10.0000 < 10.0000 

10.0000 < 10.0000 I 
10.0000 < 10.0000 i 
10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALATE ug/l < 

P-(DIMETHYLAMINO)AZOBENZENE ug/l < 

7, 12-DIMETHYLBENZ[A]ANTHRACENE ug/1 < 

0-TOLIDINE ug/l < 

A,A-DIMETHYLPHENETHYLAMINE ug/1 < 

2,4-DIMETHYLPHENOL ug/l < 

DIMETHYL PHTHALA TE ug/l < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITRO-O-CRESOL ug/l < 

2,4-DINITROPHENOL ug/l < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/l < 

DINOSEB ug/l < 

DI-N-OCTYL PHTHALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/l < 

FLUORANTHENE ug/l < 

FLUORENE ug/l < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUTADIENE ug/l < 

HEXACHLOROCYCLOPENT ADIENE ug/l < 

HEXACHLOROETHANE ug/l < 

HEXACHLOROPHENE ug/l < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/l < 

ISOPHORONE ug/l < 

ISOSAFROLE ug/l < 

Value Value 

Round Round 

2 3 

10. 0000 < 10. 0000 

10. 0000 < 10 . 0000 

10. 0000 < 10. 0000 

I 0 . 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

50.0000 < 50.0000 

50. 0000 < 50 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

1 0. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10 .0000 

10 . 0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

1 0. 0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 1 0. 0000 

10. 0000 < 10.0000 



TABLE D-lSC-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

BENZO[K]FLUORANTIIENE ug/l < 

BENZO[GHl]PERYLENE ug/l < 

BENZO[A]PYRENE ug/l < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETIIOXY)METIIANE ug/l < 

BIS(2-CHLOROETIIYL)ETIIER ug/l < 

BIS(2-CHLOR0-1-METIIYLETIIYL)ETIIER ug/l < 

BIS(2-ETIIYLHEXYL)PHTIIALA TE ug/l < 

4-BROMOPHENYL PHENYL ETIIER ug/l < 

BENZYL BUTYL PHTIIALA TE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/1 < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTIIALENE ug/l < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYL PHENYL ETIIER ug/I < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTIIRACENE ug/l < 

DIBENZOFURAN ug/I < 

DI-N-BUTYL PHTIIALATE ug/l < 

1,2-DICHLOROBENZENE ug/I < 

1,3-DICHLOROBENZENE ug/I < 

1,4-DICHLOROBENZENE ug/l < 

DCB ug/I < 

2,4-DICHLOROPHENOL ug/I < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

! 

10.0000 < 10.0000 

! 
10.0000 < 10.0000 

10.0000 < 10.0000 i 
i 

I; 

20.0000 < 20.0000 

10.0000 10.0000 
i 

< 
! 

10.0000 < 10.0000 

10.0000 < 10.0000 
: 
I 

' I 
10.0000 17.1000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 
i 
t 

10.0000 < 10.0000 

I 
10.0000 < 10.0000 

10.0000 < 10.000Q 

10.0000 < 10.0000 

10.0000 < 10.0000 
i 

10.0000 < 10.0000 

i 
10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

4-METHYL-2-PENTANONE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

1, 1, 1,2-TETRACHLOROETHANE ug/l < 

1, 1,2,2-TETRACHLOROETHANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, 1-TRICHLOROETHANE ug/l < 5.0000 < 

1, 1,2-TRICHLOROETHANE ug/l < 

TRICHLOROETHYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTHENE ug/l < 

ACENAPHTHYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTHRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTHRACENE ug/l < 

3,4-BENZOFLUORANTHENE ug/l < 

Value Value 

Round Round I 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 I 
10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/I < 5.0000 < 

CHLOROBENZENE ug/I < 

CHLOROPRENE ug/I < 

CHLOROETHANE ug/I < 

CHLOROFORM ug/I < 

METHYL CHLORIDE ug/1 < 

ALL YL CHLORIDE ug/I < 

DIBROMOCHLOROMETHANE ug/I < 

1,2-DIBROM0-3-CHLOROPROPANE ug/I < 

1,2-DIBROMOETHANE ug/I < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/I < 

DICHLORODIFLUOROMETHANE ug/I < 

1, 1-DICHLOROETHANE ug/I < 

1,2-DICHLOROETHANE ug/I < 

1, 1-DICHLOROETHYLENE ug/I < 

TRANS-1,2-DICHLOROETHYLENE ug/I < 

1,2-DICHLOROPROPANE ug/I < 

CIS-1,3-DICHLOROPROPENE ug/I < 

TRANS-1,3-DICHLOROPROPENE ug/I < 

ETHYLBENZENE ug/I < 

ETHYL METHACRYLA TE ug/I < 

2-HEXANONE ug/I < 

METHYL IODIDE ug/1 < 

METHACRYLONITRILE ug/l < 

METHYLENE BROMIDE ug/I < 

METHYLENE CHLORIDE ug/I 10.0000 

METHYL METHACRYLATE ug/1 < 

Value Value 

Round Round Ii 

2 3 

5.0000 5.0000 
I 

< 

5.0000 < 5.0000 
I 
i 

5.0000 < 5.0000 I 
10.0000 < 10.0000 ! 

5.0000 5.0000 
i 

< ! 
' 

10.0000 < 10.0000 ! 

' ' 
5.0000 < 5.0000 

! 
! 
I 

5.0000 < 
I 

5.0000 

! 
5.0000 < 5.0000 

i 
5.0000 < 5.0000 

' 
5.0000 < 5.0000 

i 

10.0000 10.0000 
i 

< i 

5.0000 < 5.0000 i 
: 

5.0000 < 5.0000 
i 

5.0000 < 5.0000 

5.0000 5.0000 
i 

< 
i 

5.0000 < 5.0000 

5.0000 < 
i 

5.0000 

5.0000 < 5.0000 
I 
I 

5.0000 < 5.0000 

I 5.0000 < 5.0000 

10.0000 < 10.0000 I 
I 

5.0000 < 5.0000 I 
5.0000 < 5.0000 

5.0000 < 5.0000 

15.8000 < 5.0000 

5.0000 < 5.0000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

1 

mg/I < 

mg/I < 0.0080 < 

mg/I < 0.1600 

mg/I < 0.0800 < 

mg/I < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0010 < 

mg/I < 

mg/I < 0.0100 < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/l 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

DICHLOROBROMOMETHANE ug/l < 

BROMOFORM ug/l < 

METHYL BROMIDE ug/l < 

2-BUTANONE ug/l < 

CARBON DISULFIDE ug/l < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0258 0.0240 

0.0260 < 0.0025 

0.0025 0.0410 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 0.5250 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

12.4000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOT AL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18C-4 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-4 

Unit Value 

Round 

l 

umhos/cm 106500.0000 

mg/I 7075.0000 

mg/I 108000.0000 

mg/I 57.0000 < 

g/mL 1.0800 

SU 7.1650 

mg/I 41.0000 

mg/I 54.1500 

mg/I 60950.0000 

mg/I < 2.0000 

mg/I < 2.0000 < 

mg/I < 0.1000 < 

mg/I < 1.1850 

TOTAL ORGANIC HALOGENS mg/I < 0.0395 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 33.5500 

CALCIUM mg/I 1680.0000 

IRON mg/I < 4.0000 < 

LITHIUM mg/I < 0.8000 

MAGNESIUM mg/I 1250.0000 

POTASSIUM mg/I 748.0000 

SILICA mg/I 6.0750 

SODIUM mg/I 35150.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I < 

Value Value 

Round Round 

2 3 

126500.0000 118500.0000 

6240.0000 7260.0000 

106500.0000 122500.0000 

10.0000 < 10.0000 

1.0755 1.0665 

7.5800 7.2350 

29.5000 39.5500 

49.7500 50.2500 

61350.0000 58350.0000 

2.3400 2.5800 

2.0000 < 2.0000 

0.1000 < 0.1000 

2.0050 1.6500 

0.0934 0.0466 

0.0200 < 0.0200 

27.8500 27.2500 

1560.0000 < 1595.0000 

0.5000 < 0.5000 

0.4760 0.6040 

1085.0000 1145.0000 

695.5000 757.5000 

6.2550 < 7.4400 

33000.0000 33100.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 < l.5000 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOT AL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

1 

umhos/cm 43150.0000 

mg/I 5375.0000 

mg/I 43950.0000 

mg/I < 10.0000 < 

g/mL 1.0290 

SU 7.8000 

mg/I 51.0000 

mg/I 21.5000 

mg/I 14900.0000 

mg/I < 3.0000 

mg/I < 2.0000 < 

mg/I < 0.1000 

mg/I 1.9450 

TOTAL ORGANIC HALOGENS mg/I 0.0537 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 30.2000 

CALCIUM mg/I 984.5000 

moN mg/I < 1.0000 < 

LITHIUM mg/I 0.3570 

MAGNESIUM mg/I 433.0000 

POTASSIUM mg/I 286.0000 

SILICA mg/I 10.9500 

SODIUM mg/I 8890.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I < 

Value Value 

Round Round 

2 3 

44500.0000 45050.0000 

5815.0000 5090.0000 

33250.0000 32400.0000 

10.0000 < 10.0000 

1.0220 1.0185 

7.6700 7.5800 

41.6000 50.1000 

19.7500 46.2000 

15850.0000 15950.0000 

2.9100 2.2500 

2.0000 < 2.0000 

0.2850 < 0.1000 

1.3600 1.6200 

0.0635 0.0353 

0.0200 < 0.0200 

28.2000 28.3000 

1020.0000 1020.0000 

0.5000 < 0.5000 

0.3805 0.3705 

422.0000 424.0000 

289.0000 291.5000 

10.2500 11.0500 

9500.0000 9135.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 3.8000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-lSC-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

1 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0400 

mg/I < 0.0200 < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0010 < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0130 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/I 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/I < 

METHYL BROMIDE ug/I < 

2-BUTANONE ug/I < 

CARBON DISULFIDE ug/I < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0185 0.0150 

0.0025 < 0.0025 

0.0025 < 0.0025 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/l < 5.0000 < 

CHLOROBENZENE ug/l < 

CHLOROPRENE ug/l < 

CHLOROETIIANE ug/1 < 

CHLOROFORM ug/l < 

METIIYL CHLORIDE ug/l < 

ALLYL CHLORIDE ug/1 < 

DIBROMOCHLOROMETIIANE ug/l < 

1,2-DIBROM0-3-CHLOROPROPANE ug/l < 

1,2-DIBROMOETIIANE ug/l < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/l < 

DICHLORODIFLUOROMETIIANE ug/l < 

1, 1-DICHLOROETIIANE ug/l < 

1,2-DICHLOROETIIANE ug/l < 

1, 1-DICHLOROETIIYLENE ug/l < 

TRANS-1,2-DICHLOROETIIYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/l < 

TRANS-1,3-DICHLOROPROPENE ug/l < 

ETIIYLBENZENE ug/l < 

ETIIYL METIIACRYLATE ug/l < 

2-HEXANONE ug/l < 

METIIYL IODIDE ug/l < 

METIIACRYLONITRILE ug/l < 

METIIYLENE BROMIDE ug/l < 

METIIYLENE CHLORIDE ug/l < 5.0000 < 

METIIYL METIIACRYLATE ug/l < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

4-METHYL-2-PENT ANONE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

1,1,1,2-TETRACHLOROETHANE ug/l < 

1, 1,2,2-TETRACHLOROETHANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, I-TRICHLOROETHANE ug/l < 5.0000 < 

1,1,2-TRICHLOROETHANE ug/l < 

TRICHLOROETHYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/1 < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTHENE ug/l < 

ACENAPHTHYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTHRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTHRACENE ug/l < 

3,4-BENZOFLUORANTHENE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-lSC-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

l 

BENZO[K]FLUORANTHENE ug/I < 

BENZO[GHI]PERYLENE ug/I < 

BENZO[A]PYRENE ug/I < 

BENZYL ALCOHOL ug/I < 

BIS(2-CHLOROETHOXY)METHANE ug/I < 

BIS(2-CHLOROETHYL)ETHER ug/I < 

BIS(2-CHLORO-l-METHYLETHYL)ETHER ug/l < 

BIS(2-ETHYLHEXYL)PHTHALA TE ug/I 

4-BROMOPHENYL PHENYL ETHER ug/I < 

BENZYL BUTYL PHTHALATE ug/I < 

4-CHLOROANILINE ug/I < 

CHLOROBENZILA TE ug/I < 

P-CHLORO-M-CRESOL ug/I < 

2-CHLORONAPHTHALENE ug/I < 

2-CHLOROPHENOL ug/I < 

4-CHLOROPHENYL PHENYL ETHER ug/l < 

CHRYSENE ug/1 < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTHRACENE ug/I < 

DIBENZOFURAN ug/l < 

Dl-N-BUTYL PHTHALATE ug/I < 

1,2-DICHLOROBENZENE ug/l < 

1,3-DICHLOROBENZENE ug/l < 

1,4-DICHLOROBENZENE ug/I < 

DCB ug/I < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

13.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALA TE ug/l < 

P~DIMETHYLAMINO)AZOBENZENE ug/I < 

7,12-DIMETHYLBENZ[A]ANTHRACENE ug/l < 

0-TOLIDINE ug/I < 

A,A-DIMETHYLPHENETHYLAMINE ug/l < 

2,4-DIMETHYLPHENOL ug/l < 

DIMETHYL PHTHALATE ug/l < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITRO-O-CRESOL ug/l < 

2,4-DINITROPHENOL ug/l < 

2,4-DINITROTOLUENE ug/I < 

2,6-DINITROTOLUENE ug/I < 

DINOSEB ug/I < 

DI-N-OCTYL PHTHALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/I < 

FLUORANTHENE ug/l < 

FLUORENE ug/I < 

HEXACHLOROBENZENE ug/I < 

HEXACHLOROBUTADIENE ug/l < 

HEXACHLOROCYCLOPENTADIENE ug/I < 

HEXACHLOROETHANE ug/I < 

HEXACHLOROPHENE ug/I < 

HEXACHLOROPROPENE ug/1 < 

INDENO{l ,2,3-CD)PYRENE ug/I < 

ISO PH ORONE ug/l < 

ISOSAFROLE ug/I < 

Value Value 

Round Round 

2 3 

10. 0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < l 0. 0000 

10. 0000 < 10 .0000 

10. 0000 < 10 .0000 

10. 0000 < 10.0000 

10. 0000 < 10. 0000 

50. 0000 < 50.0000 

50. 0000 < 50 .0000 

10. 0000 < 10. 0000 

l 0. 0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10 .0000 

l 0. 0000 < 10. 0000 

10 . 0000 < 10.0000 

10. 0000 < 10.0000 

10 . 0000 < 10.0000 

l 0. 0000 < 10.0000 

l 0. 0000 < 10.0000 

10. 0000 < 10.0000 

10. 0000 < 10.0000 

10. 0000 < 10.0000 

10. 0000 < 10.0000 



TABLE D-lSC-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

METIIAPYRILENE ug/l < 

3-METIIYLCHOLANTIIRENE ug/l < 

METIIYL METIIANESULFONATE ug/l < 

2-METIIYLNAPHTIIALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3+4-METIIYLPHENOL ug/l < 

NAPHTIIALENE ug/l < 

1,4-NAPHTIIOQUINONE ug/l < 

1-NAPHTIIYLAMINE ug/l < 

2-NAPHTIIYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITROBENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-1-0XIDE ug/l < 

N-NITROSODI-N-BUTYLAMINE ug/l < 

N-NITROSODIETIIYLAMINE ug/l < 

N-NITROSODIMETIIYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETIIYLETIIYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/I < 

PENTACHLOROETHANE ug/J < 

PENTACHLORONITROBENZENE ug/I < 

PENTACHLOROPHENOL ug/l < 

PHENACETIN ug/J < 

PHENANTHRENE ug/l < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/l < 

2-PICOLINE ug/l < 

PRON AMIDE ug/l < 

PYRENE ug/l < 

PYRIDINE ug/l < 

SAFROLE ug/l < 

1,2,4,5-TETRACHLOROBENZENE ug/I < 

2,3,4,6-TETRACHLOROPHENOL ug/l < 

0-TOLUIDINE ug/l < 

1,2,4-TRICHLOROBENZENE ug/l < 

2,4,5-TRICHLOROPHENOL ug/l < 

2,4,6-TRICHLOROPHENOL ug/l < 

1,3,5-TRINITROBENZENE ug/l < 

ALDRIN ug/l < 

ALPHA-BHC ug/l < 

BETA-BHC ug/I < 

DELTA-BHC ug/l < 

LINDANE ug/l < 

CHLORDANE ug/l < 

TOE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

DDE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-18C-S 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Unit Value 

Round 

l 

ug/1 < 

ug/1 < 

ug/1 < 

ug/l < 

ug/1 < 

ug/l < 

ug/1 < 

ug/l < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/l < 

ug/l < 

ug/l < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/l < 

ug/1 < 

ug/l < 

ug/1 < 

ug/1 < 

ug/1 < 

ug/l < 

ug/1 < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



TABLE D-18C-5 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-5 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

THIONAZIN ug/l < 

0,0,0-TRIETHYL PHOSPHOROTHIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/l < 

2,4,5-TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0580 < 0.0180 

0.0320 < 0.0130 

0.0940 < 0.0130 

0.0730 < 0.0100 

0.0360 < 0.0100 

0.0360 < 0.0100 

0.0410 < 0.0100 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOT AL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE ' 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSC-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Unit Value 

Round 

1 

umhos/cm 27150.0000 

mg/I 5465.0000 

mg/I 21600.0000 

mg/I < 14.7500 < 

g/mL 0.9995 

SU 7.8050 

mg/I 52.5000 

mg fl 10.9500 < 

mg/I 15800.0000 

mg/I < 2.0000 

mg/I < 1.5100 < 

mg/I < 0.1000 < 

mg/I 1.1350 

TOTAL ORGANIC HALOGENS mg/I 0.0455 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 16.7500 

CALCIUM mg/I 725.0000 

IRON mg/I < 1.0000 < 

LITHIUM mg/I 0.2605 

MAGNESIUM mg/I 251.5000 

POTASSIUM mg/I 183.0000 

SILICA mg/I 10.4500 

SODIUM mg/I 6060.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I < 

Value Value 

Round Round 

2 3 

18750.0000 21800.0000 

4700.0000 4430.0000 

17200.0000 16400.0000 

10.0000 < 10.0000 

1.0028 1.0120 

7.6350 7.6200 

51.5000 47.6000 

2.0000 10.5400 

6200.0000 6148.0000 

2.2500 2.5850 

2.0000 < 2.0000 

0.1000 < 0.1000 

1.0450 1.5450 

0.0554 0.0624 

0.0200 < 0.0200 

15.6000 14.5000 

661.0000 702.5000 

0.1870 < 0.5000 

0.2385 0.2545 

213.5000 200.5000 

194.5000 151.5000 

10.6500 11.8900 

5455.0000 4460.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

1.5000 < 1.5000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Unit Value 

Round 

l 

mg/I < 

mg/I < 0.0040 < 

mg/I < 0.0400 

mg/I < 0.0200 < 

mg/I < 

mg/I < 0.0026 < 

mg/I < 

mg/I < 

mg/I < 0.0130 < 

mg/I < 0.0010 < 

mg/I < 

mg/I < 0.0040 < 

mg/I < 0.0029 < 

mg/I < 

mg/I < 

mg/I < 

mg/I < 

ug/l < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/I < 

METHYL BROMIDE ug/I < 

2-BUTANONE ug/I < 

CARBON DISULFIDE ug/I < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0100 0.0110 

0.0025 < 0.0030 

0.0025 < 0.0030 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0250 

0.0130 < 0.0130 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0250 < 0.0250 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 140.0000 

5.0000 < 5.0000 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

I 

CARBON TETRACHLORIDE ug/l < 5.0000 < 

CHLOROBENZENE ug/l < 

CHLOROPRENE ug/1 < 

CHLOROETHANE ug/l < 

CHLOROFORM ug/l < 

METHYL CHLORIDE ug/l < 

ALLYL CHLORIDE ug/l < 

DIBROMOCHLOROMETHANE ug/l < 

1,2-DIBROM0-3-CHLOROPROPANE ug/l < 

1,2-DIBROMOETHANE ug/l < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/l < 

DICHLORODIFLUOROMETHANE ug/l < 

1, 1-DICHLOROETHANE ug/l < 

1,2-DICHLOROETHANE ug/l < 

1, 1-DICHLOROETHYLENE ug/l < 

TRANS-1,2-DICHLOROETHYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/l < 

TRANS-1,3-DICHLOROPROPENE ug/l < 

ETHYLBENZENE ug/l < 

ETHYL METHACRYLATE ug/l < 

2-HEXANONE ug/l < 

METHYL IODIDE ug/l < 

METHACRYLONITRILE ug/l < 

METHYLENE BROMIDE ug/l < 

METHYLENE CHLORIDE ug/l < 6.5000 < 

METHYL METHACRYLATE ug/l < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

4-METHYL-2-PENT ANO NE ug/l < 

PROPIONITRILE ug/J < 

STYRENE ug/l < 

1, 1, 1,2-TETRACHLOROETHANE ug/l < 

1, 1,2,2-TETRACHLOROETHANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

1, 1, 1-TRICHLOROETHANE ug/l < 5.0000 < 

1, 1,2-TRICHLOROETHANE ug/l < 

TRICHLOROETHYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETHANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/J < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTHENE ug/J < 

ACENAPHTHYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/J < 

ANTHRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTHRACENE ug/J < 

3,4-BENZOFLUORANTHENE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

20.0000 < 20.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

410.0000 < 410.0000 

320.0000 < 320.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

BENZO[K]FLUORANTHENE ug/l < 

BENZO[GHl]PERYLENE ug/l < 

BENZO[A]PYRENE ug/l < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETHOXY)METHANE ug/l < 

BIS(2-CHLOROETHYL)ETHER ug/l < 

BIS(2-CHLORO-l-METHYLETHYL)ETHER ug/l < 

BIS(2-ETHYLHEXYL)PHTHALA TE ug/l 

4-BROMOPHENYL PHENYL ETHER ug/l < 

BENZYL BUTYL PHTHALATE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/l < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTHALENE ug/l < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYL PHENYL ETHER ug/l < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTHRACENE ug/l < 

DIBENZOFURAN ug/l < 

DI-N-BUTYL PHTHALATE ug/l < 

1,2-DICHLOROBENZENE ug/l < 

l ,3-DICHLOROBENZENE ug/1 < 

l ,4-DICHLOROBENZENE ug/l < 

DCB ug/l < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

26.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALATE ug/I < 

P-(DIMETHYLAMINO)AZOBENZENE ug/l < 

7, 12-DIMETHYLBENZ[A]ANTHRACENE ug/l < 

0-TOLIDINE ug/I < 

A,A-DIMETHYLPHENETHYLAMINE ug/l < 

2,4-DIMETHYLPHENOL ug/l < 

DIMETHYL PHTHALATE ug/I < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITR0-0-CRESOL ug/I < 

2,4-DINITROPHENOL ug/I < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/l < 

DINOSEB ug/l < 

DI-N-OCTYL PHTHALATE ug/I < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/l < 

FLUORANTHENE ug/l < 

FLUORENE ug/l < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUT ADIENE ug/I < 

HEXACHLOROCYCLOPENTADIENE ug/l < 

HEXACHLOROETHANE ug/I < 

HEXACHLOROPHENE ug/I < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/I < 

ISO PH ORONE ug/l < 

ISOSAFROLE ug/I < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

l 

METIIAPYRILENE ug/l < 

3-METIIYLCHOLANTIIRENE ug/l < 

METIIYL METIIANESULFONATE ug/l < 

2-METIIYLNAPHTIIALENE ug/l < 

2-MEYTHLPHENOL ug/l < 

3 +4-METIIYLPHENOL ug/l < 

NAPHTIIALENE ug/l < 

1,4-NAPHTIIOQUINONE ug/l < 

1-NAPHTIIYLAMINE ug/l < 

2-NAPHTIIYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITROBENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-1-0XIDE ug/l < 

N-NITROSODI-N-BUTYLAMINE ug/l < 

N-NITROSODIETIIYLAMINE ug/l < 

N-NITROSODIMETIIYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETIIYLETIIYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-lSC-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/l < 

PENTACHLOROETHANE ug/l < 

PENTACHLORONITROBENZENE ug/l < 

PENTACHLOROPHENOL ug/l < 

PHENACETIN ug/l < 

PHENANTHRENE ug/l < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/l < 

2-PICOLINE ug/l < 

PRON AMIDE ug/l < 

PYRENE ug/l < 

PYRIDINE ug/l < 

SAFROLE ug/l < 

1,2,4,5-TETRACHLOROBENZENE ug/l < 

2,3,4,6-TETRACHLOROPHENOL ug/l < 

0-TOLUIDINE ug/l < 

1,2,4-TRICHLOROBENZENE ug/l < 

2,4,5-TRICHLOROPHENOL ug/l < 

2,4,6-TRICHLOROPHENOL ug/l < 

1,3.5-TRINITROBENZENE ug/l < 

ALDRIN ug/l < 

ALPHA-BHC ug/l < 

BETA-BHC ug/l < 

DELTA-BHC ug/l < 

LINDANE ug/l < 

CHLORDANE ug/l < 

TDE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

DDE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KE PONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Unit Value 

Round 

1 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/l < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/l < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 



TABLE D-18C-6 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

THIONAZIN ug/l < 

0,0,0-TRIETHYL PHOSPHOROTHIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/l < 

2,4,5- TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.2500 < 0.2500 

0.2500 < 0.2500 

0.2500 < 0.2500 

2.0000 < 1.0000 

2.0000 < 1.0000 

2.0000 < 1.0000 

0.1400 < 0.1000 

0.0550 < 0.0570 

0.0960 < 0.1000 

0.0790 < 0.1000 

0.0460 < 0.0990 

0.0460 < 0.0990 

0.0340 < 0.0400 



Parameter 

SPECIFIC CONDUCTANCE 

SULFATE 

TOTAL DISS SOLIDS 

TOTAL SUSP SOLIDS 

DENSITY 

pH 

ALKALINITY 

BROMIDE 

CHLORIDE 

FLUORIDE 

IODIDE 

NITROGEN, N03 (AS N) 

TOTAL ORGANIC CARBON 

TABLE D-lSC-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

1 

umhos/cm 4968.0000 

mg/I 1905.0000 

mg/I 11000.0000 

mg/l < 91.0000 < 

g/rnL 0.9772 

SU 7.6600 

mg/I 111.0000 

mg/I < 2.0000 < 

mg/I 1040.0000 

mg/I < 3.0000 

mg/I < 2.0000 < 

mg/I 7.6200 

mg/I 1.1000 

TOTAL ORGANIC HALOGENS mg/I 0.0880 

ORTHOPHOSPHATE (ASP) mg/I < 0.0200 < 

BORON mg/I 0.4290 

CALCIUM mg/I 681.0000 

IRON mg/I < 0.4000 < 

LITHIUM mg/l 0.0950 

MAGNESIUM mg/l 181.0000 

POTASSIUM mg/l 4.8200 

SILICA mg/I 24.2700 

SODIUM mg/I 347.0000 

FREON-113 mg/I < 0.0050 < 

CYANIDE mg/I < 

SULFIDE mg/I 

Value Value 

Round Round 

2 3 

4311.0000 4550.7500 

1800.0000 1980.0000 

3870.0000 4240.0000 

10.0000 < 10.0000 

1.0015 1.0000 

7.2500 7.6400 

101.5000 104.7000 

2.0000 2.1250 

511.0000 6723.0000 

1.4400 1.0650 

2.0000 < 2.0000 

4.0050 2.8050 

1.7800 1.1450 

0.0663 0.0442 

0.0200 < 0.0200 

0.3760 < 0.5000 

566.0000 646.5000 

0.1375 < 0.5000 

0.0905 < 0.2000 

155.5000 155.5000 

3.8850 5.0550 

24.7200 22.8400 

282.0000 314.0000 

0.0050 < 0.0050 

0.0100 < 0.0100 

5.3800 < 1.5000 



Parameter 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CHROMIUM 

COBALT 

COPPER 

LEAD 

MERCURY 

NICKEL 

SELENIUM 

SILVER 

THALLIUM 

TIN 

VANADIUM 

ZINC 

ACETONE 

ACETONITRILE 

ACROLEIN 

ACRYLONITRILE 

BENZENE 

TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

l 

mg/I < 

mg/I < 0.0060 < 

mg/I < 0.0200 

mg/I < 0.0100 < 

mg/I < 

mg/I < 0.0025 < 

mg/I < 

mg/I < 

mg/I < 0.0125 < 

mg/I < 0.0002 < 

mg/I < 

mg/I < 0.0060 < 

mg/I < 0.0028 < 

mg/I < 

mg/I < 

mg/I 

mg/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

ug/I < 

DICHLOROBROMOMETHANE ug/I < 

BROMOFORM ug/I < 

METHYL BROMIDE ug/I < 

2-BUTANONE ug/1 < 

CARBON DISULFIDE ug/I < 

Value Value 

Round Round 

2 3 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0090 0.0100 

0.0025 < 0.0030 

0.0025 < 0.0030 

0.0250 < 0.0250 

0.0130 < 0.0130 

0.0130 < 0.0250 

0.0130 0.0170 

0.0020 < 0.0020 

0.0250 < 0.0250 

0.0130 0.0200 

0.0130 < 0.0130 

0.0130 < 0.0130 

0.0250 < 0.0250 

0.0500 0.0530 

0.0500 < 0.0500 

10.0000 < 10.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 



TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

CARBON TETRACHLORIDE ug/l < 5.0000 < 

CHLOROBENZENE ug/l < 

CHLOROPRENE ug/l < 

CHLOROETIIANE ug/l < 

CHLOROFORM ug/l < 

METIIYL CHLORIDE ug/l < 

ALLYL CHLORIDE ug/l < 

DIBROMOCHLOROMETIIANE ug/l < 

1,2-DIBROM0-3-CHLOROPROPANE ug/l < 

1,2-DIBROMOETIIANE ug/l < 

TRANS-1,4-DICHLOR0-2-BUTENE ug/l < 

DICHLORODIFLUOROMETIIANE ug/l < 

l, 1-DICHLOROETIIANE ug/l < 

1,2-DICHLOROETIIANE ug/l < 

1, 1-DICHLOROETIIYLENE ug/l < 

TRANS-1,2-DICHLOROETIIYLENE ug/l < 

1,2-DICHLOROPROPANE ug/l < 

CIS-1,3-DICHLOROPROPENE ug/l < 

TRANS-1,3-DICHLOROPROPENE ug/l < 

ETIIYLBENZENE ug/l < 

ETIIYL METIIACRYLATE ug/l < 

2-HEXANONE ug/I < 

METIIYL IODIDE ug/l < 

METIIACRYLONITRILE ug/I < 

METIIYLENE BROMIDE ug/I < 

METIIYLENE CHLORIDE ug/I < 5.0000 < 

METIIYL METIIACRYLA TE ug/I < 

Value Value 

Round Round 

2 3 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10.0000 < 10.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 



TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

4-METIIYL-2-PENT ANONE ug/l < 

PROPIONITRILE ug/l < 

STYRENE ug/l < 

l, l, 1,2-TETRACHLOROETIIANE ug/l < 

l, l ,2,2-TETRACHLOROETIIANE ug/l < 

TETRACHLOROTEHYLENE ug/l < 

TOLUENE ug/l < 

l, l, 1-TRICHLOROETIIANE ug/l < 5.0000 < 

1,1,2-TRICHLOROETIIANE ug/l < 

TRICHLOROETIIYLENE ug/l < 5.0000 < 

TRICHLOROFLUOROMETIIANE ug/l < 

1,2,3-TRICHLOROPROPANE ug/l < 

VINYL ACETATE ug/l < 

VINYL CHLORIDE ug/l < 

XYLENE ug/l < 

1,4-DIOXANE ug/l < 

ISOBUTYL ALCOHOL ug/l < 

ACENAPHTIIENE ug/l < 

ACENAPHTIIYLENE ug/l < 

ACETOPHENONE ug/l < 

2-ACETYLAMINOFLUORENE ug/l < 

4-AMINOBIPHENYL ug/l < 

ANILINE ug/l < 

ANTIIRACENE ug/l < 

ARAMITE ug/l < 

1,2-BENZANTIIRACENE ug/l < 

3,4-BENZOFLUORANTIIENE ug/l < 

Value Value 

Round Round 

2 3 

10. 0000 < 10. 0000 

20 .0000 < 20 .0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

5.0000 < 5.0000 

10 .0000 < 20. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

410. 0000 < 410. 0000 

320 .0000 < 320. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

10. 0000 < 10. 0000 



TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Para.meter Unit Value 

Round 

1 

BENZO[K]FLUORANTIIENE ug/l < 

BENZO[GHI]PERYLENE ug/l < 

BENZO[A]PYRENE ug/l < 

BENZYL ALCOHOL ug/l < 

BIS(2-CHLOROETIIOXY)METIIANE ug/l < 

BIS(2-CHLOROETIIYL)ETIIER ug/l < 

BIS(2-CHLOR0-1-METIIYLETIIYL)ETIIER ug/l < 

BIS(2-ETIIYLHEXYL)PHTIIALATE ug/l < 

4-BROMOPHENYL PHENYL ETIIER ug/l < 

BENZYL BUTYL PHTIIALA TE ug/l < 

4-CHLOROANILINE ug/l < 

CHLOROBENZILA TE ug/l < 

P-CHLORO-M-CRESOL ug/l < 

2-CHLORONAPHTIIALENE ug/1 < 

2-CHLOROPHENOL ug/l < 

4-CHLOROPHENYLPHENYLETIIER ug/l < 

CHRYSENE ug/l < 

DIALLATE ug/l < 

DIBENZ[A,H]ANTIIRACENE ug/l < 

DIBENZOFURAN ug/l < 

DI-N-BUTYL PHTIIALATE ug/l < 

1,2-DICHLOROBENZENE ug/l < 

1,3-DICHLOROBENZENE ug/l < 

1,4-DICHLOROBENZENE ug/l < 

DCB ug/l < 

2,4-DICHLOROPHENOL ug/l < 

2,6-DICHLOROPHENOL ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-lSC-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

DIETHYL PHTHALA TE ug/l < 

P-(DIMETHYLAMINO)AZOBENZENE ug/l < 

7,12-DIMETHYLBENZ[A]ANTHRACENE ug/l < 

0-TOLIDINE ug/l < 

A,A-DIMETHYLPHENETHYLAMINE ug/l < 

2,4-DIMETHYLPHENOL ug/l < 

DIMETHYL PHTHALATE ug/l < 

1,3-DINITROBENZENE ug/l < 

4,6-DINITR0-0-CRESOL ug/l < 

2,4-DINITROPHENOL ug/l < 

2,4-DINITROTOLUENE ug/l < 

2,6-DINITROTOLUENE ug/l < 

DINOSEB ug/l < 

DI-N-OCTYL PHTHALATE ug/l < 

DIPHENYLAMINE ug/l < 

ETHYL METHANESULFONATE ug/l < 

FLUORANTHENE ug/l < 

FLUORENE ug/l < 

HEXACHLOROBENZENE ug/l < 

HEXACHLOROBUT ADIENE ug/l < 

HEXACHLOROCYCLOPENTADIENE ug/l < 

HEXACHLOROETHANE ug/l < 

HEXACHLOROPHENE ug/l < 

HEXACHLOROPROPENE ug/l < 

INDENO(l ,2,3-CD)PYRENE ug/l < 

ISOPHORONE ug/l < 

ISOSAFROLE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

l 

METIIAPYRILENE ug/l < 

3-METIIYLCHOLANTIIRENE ug/l < 

METIIYL METIIANESULFONATE ug/l < 

2-METIIYLNAPHTIIALENE ug/l < 

2-MEYTIILPHENOL ug/l < 

3+4-METIIYLPHENOL ug/l < 

NAPHTIIALENE ug/l < 

1,4-NAPHTIIOQUINONE ug/l < 

1-NAPHTIIYLAMINE ug/l < 

2-NAPHTIIYLAMINE ug/l < 

0-NITROANILINE ug/l < 

M-NITROANILINE ug/l < 

P-NITROANILINE ug/l < 

NITRO BENZENE ug/l < 

2-NITROPHENOL ug/l < 

4-NITROPHENOL ug/l < 

4-NITROQUINOLINE-l-OXIDE ug/l < 

N-NITROSODI-N-BUTYLAMINE ug/l < 

N-NITROSODIETIIYLAMINE ug/l < 

N-NITROSODIMETIIYLAMINE ug/l < 

N-NITROSODIPHENYLAMINE ug/l < 

N-NITROSODIPROPYLAMINE ug/l < 

N-NITROSOMETIIYLETIIYLAMINE ug/l < 

N-NITROSOMORPHOLINE ug/l < 

N-NITROSOPIPERIDINE ug/l < 

N-NITROSOPYRROLIDINE ug/l < 

5-NITR0-0-TOLUIDINE ug/l < 

Value Value 

Round Round 

2 3 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

200.0000 < 200.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

50.0000 < 50.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

20.0000 < 20.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 

10.0000 < 10.0000 



TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

PENTACHLOROBENZENE ug/l < 

PENTACHLOROETHANE ug/l < 

PENTACHLORONITROBENZENE ug/l < 

PENTACHLOROPHENOL ug/l < 

PHENACETIN ug/l < 

PHENANTHRENE ug/l < 

PHENOL (TOTAL) ug/l < 

P-PHENYLENEDIAMINE ug/l < 

2-PICOLINE ug/l < 

PRONAMIDE ug/l < 

PYRENE ug/l < 

PYRIDINE ug/l < 

SAFROLE ug/l < 

1,2,4,5-TETRACHLOROBENZENE ug/l < 

2,3,4,6-TETRACHLOROPHENOL ug/l < 

0-TOLUIDINE ug/l < 

1,2,4-TRICHLOROBENZENE ug/l < 

2,4,5-TRICHLOROPHENOL ug/l < 

2,4,6-TRICHLOROPHENOL ug/l < 

1,3,5-TRINITROBENZENE ug/l < 

ALDRIN ug/l < 

ALPHA-BHC ug/l < 

BETA-BHC ug/l < 

DELTA-BHC ug/l < 

LINDANE ug/l < 

CHLORDANE ug/l < 

TDE ug/l < 

Value Value 

Round Round 

2 3 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10 .0000 

50. 0000 < 50.0000 

10 .0000 < 10. 0000 

10 .0000 < 10. 0000 

10.0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

10 .0000 < 10. 0000 

10 .0000 < 10 .0000 

10 .0000 < 10 .0000 

10 .0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 . 0000 < 10 .0000 

10. 0000 < 10. 0000 

10. 0000 < 10. 0000 

10 .0000 < 10. 0000 

10. 0000 < 10. 0000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 



Parameter 

DDE 

DDT 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN Il 

ENDOSULFANSULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

ISODRIN 

KEPONE 

METHOXYCHLOR 

TOXAPHENE 

AROCLOR 1016 

AROCLOR 1221 

AROCLOR 1232 

AROCLOR 1242 

AROCLOR 1248 

AROCLOR 1254 

AROCLOR 1260 

DIMETHOATE 

DISULFOTON 

FAMPHUR 

METHYL PARATHION 

PARATHION 

PHORATE 

TABLE D-18C-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Unit Value 

Round 

1 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

ug/l < 

Value Value 

Round Round 

2 3 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.1000 < 0.1000 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.0500 < 0.0500 

0.2500 < 0.2500 

0.5000 < 0.5000 

2.0000 < 2.0000 

1.0000 < 1.0000 

2.0000 < 2.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 



TABLE D-lSC-7 
GMP WATER QUALITY DATA TO DATE 

FOR 
WQSP-6a 

Parameter Unit Value 

Round 

1 

SULFOTEPP ug/l < 

TIIIONAZIN ug/l < 

0,0,0-TRIETIIYL PHOSPHOROTIIIOATE ug/l < 

2,4-D ug/l < 

2,4,5-T ug/l < 

2,4,5-TP ug/l < 

HEXACHLORODIBENZO-P-DIOXINS ng/l < 

HEXACHLORODIBENZOFURANS ng/l < 

PENTACHLORODIBENZO-P-DIOXINS ng/l < 

PENTACHLORODIBENZOFURANS ng/l < 

2,3,7,8-TCDD ng/l < 

TETRACHLORODIBENZO-P-DIOXINS ng/l < 

TETRACHLORODIBENZOFURANS ng/l < 

Value Value 

Round Round 

2 3 

0.5000 < 0.2500 

0.5000 < 0.2500 

0.5000 < 0.2500 

1.0000 < 1.0000 

1.0000 < 1.0000 

1.0000 < 1.0000 

0.0230 < 0.0350 

0.0076 < 0.0130 

0.0430 < 0.0490 

0.0140 < 0.0360 

0.0110 < 0.0330 

0.0110 < 0.0330 

0.0070 < 0.0240 


