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F41624-94-D-8102-0003
Richards-Gebaur AFB, MO
Work Plan

Final, March 15, 1996

1.0 INTRODUCTION

This Work Plan documents the field investigations and remedial action program for the closure and
restoration of former underground storage tank (UST) site ST007 and former test cell area SS008
at the former Richards-Gebaur Air Force Base (AFB), Missouri. This program also includes the
excavation of an estimated 20 cubic yards of fuel contaminated soils.

This work is being performed as part of the Base Realignment and Closure Cleanup Plan (BCP) for
Richards-Gebaur AFB. The work will be in accordance with the procedures necessary to close the
subject sites in compliance with Missouri Department of Natural Resources {(MDNR) and federal
regulations. '

This Work Plan was developed in accordance with the Statement of Work provided by the U.S. Air
Force Center for Environmental Excellence (AFCEE) dated July 26, 1995. Site specific plans
prepared to augment this work plan include the Health and Safety Plan (HSP), Field Sampling Plan
(FSP), Quality Assurance Project Plan (QAPP), and Construction Quality Plan (CQP). These plans
have been incorporated into a Quality Program Plan (QPP).

2.0 SITE BACKGROUND

Richards-Gebaur AFB, under the control of the Air Force Base Conversion Agency (AFBCA), is
located in western Missouri, approximately 18 miles south of downtown Kansas City and about 3
miles east of the Kansas state line.

Richards-Gebaur AFB is located within the Osage Plains region of the Central Lowland
physiographic. The region is characterized by low relief, wide, maturely dissected uplands, and
relatively steep valley slopes. The topography of Richards-Gebaur AFB is gently rolling with an
elevation range between 960 and 1,060 feet above mean sea level. Most of the storm water from the
base drains into the Little Blue River, with the exception of the Belton Training Complex which
drains into the West Fork of East Creek. Both of these watersheds uitimately flow into the Missouri
River.
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2.1 FORMER UNDERGROUND STORAGE TANK SITE ST007

Four steel 25,000-gallon underground storage tanks (USTs) located at the ST007 site were removed
in November 1988. These USTs supplied JP-4 fuel for the aircraft hydrant refueling system from
1954, when they were installed, through 1971. In 1977, the tanks were abandoned in place and filled
with water to remove fuel vapors. During the first quarter of 1988 the tanks, pumps, and associated
piping were removed. Fuel-contaminated soil was observed when the tanks were removed. Soil
borings were completed at the excavation site and analyses confirmed fuel contamination (General
Testing Laboratories, Inc., 1989). A passive venting system was installed in 1989 as an initial

remediation effort.
2.2 FORMER TEST CELL AREA SS008

Site SS008 was used from 1956 to 1977 as an aircraft maintenance area with operations such as wash
rack, refueling, painting and oil changing. A number of soaps, solvents, oils, and lubricants were
stored at Site SS008 for use, and waste materials were stored at the site for disposal after use.
During a water line trench excavation on March 13, 1991, a petroleum odor was noted in the
excavated soil by Richards-Gebaur AFB personnel. Additionally, approximately one inch of free
product was observed on groundwater that had accumulated in some areas of the trench.

2.3  PREVIOUS INVESTIGATIONS
The previous investigations and reports concerning this site include:

. Geoenvironmental Exploration, Building 902, Richards-Gebaur AFB, MO, General Testing
Laboratories, Inc., October 1989

. Site Inspection, STO07 Leaking Underground Storage Tank (LUST), Building 902, Geraghty

and Miller, Inc. Environmental Services, November 199].

. IRP Site Inspection, Site SS008, Test Cell Area, Richards-Gebaur AFB, MO, Burns &
McDonnell, December 1993,

DaMES & MOORE
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3.0 REMEDIATION MANAGEMENT
31 CLEANUP GOALS AND OBJECTIVES

The cleanup goal is the reduction of contaminants in soils to action levels acceptable to MDNR and
the Air Force. Since ST007 is a former UST site, the MDNR Leaking UST Soil Cleanup Guidelines
for Undisturbed Soil (matrix) was used to determine cleanup objectives. A score of 80 was
calculated for the site from this matrix which establishes benzene, toluene, ethylbenzene, and xylene
(BTEX) at 1, 5, 10, and 10 ppm, respectively, and total petroleum hydrocarbons (TPH) at 200 ppm.
The MDNR Leaking UST Soil Cleanup Guidelines for Undisturbed Soil matrix is presented as Table 1.

Since there are no established cleanup criteria for soil removals and closures such as SS008, the
levels of allowable residual contamination following closure of this site are the "airport/industrial
use" levels calculated for Richards-Gebaur AFB by Missouri Department of Health (MDOH).
These cleanup levels support continuing use of the site as an airport. In addition to the MDOH
"airport/industrial use" levels, the Air Force has decided to cleanup the site to 500 total recoverable
petroleum hydrocarbons (TRPH). The MDOH cleanup goals are presented in Table 2.

If groundwater has been impacted by petroleum contamination, the following criteria established by
MDNR must be achieved prior to declaring a site clean. The action levels include 50 parts per
billion (ppb) for benzene, 150 ppb for toluene, 320 ppb for ethylbenzene, 320 ppb for xylenes, 750
ppb for total BTEX, and 10,000 ppb for TRPH.

32. RESOURCE MANAGEMENT

Dames & Moore will be responsible for resource management. Methods employecl' to adjust
resources will include increased manpower assigned to the project, additional equipment, and a
continual review of work requirements with a focus towards completion of the project on schedule
and within budget. The lines of authority and communication for the Delivery Order are shown in
Appendix A, Organization Chart. '

DAMES & MOORE
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3.3 SCHEDULE

The schedule will be updated monthly as required by the contract and provided 10 AFCEE and the
Contracting Officer. The schedule will be available for discussion at the pre-performance

conference.

34 CONTRACTOR/SUBCONTRACTOR RESPONSIBILITIES

3.4.1 Dames & Moore, Ing.

Dames & Moore will provide project management, environmental services, and oversight of removal
measures. The review of the environmental and hydrologic data will be conducted by the Dames
& Moore Quality Control Manager, Delivery Order Manager, and/or the Project Manager.

3.4.2 W.R.King Contracting, Inc.

W. R. King Contracting, Inc. will serve as the remediation subcontractor. The tasks assigned to the
remediation subcontractor will consist of excavating an estimated 20 cubic yards of contaminated
soil at the former test cell site, SS008; moving contaminated soil from the site to the landfarm (if
applicable); backfilling and restoring the sites to its original condition; and mobilizing and
demobilizing all equipment necessary to preform the above mentioned tasks. No subcontracting will
be authonzed by W. R. King Contracting as part of this project.

3.4.3 Ross Analvtical Services, Inc.

Ross Analytical Services, Inc. (Ross) will conduct laboratory analysis of soil and groundwater
samples consistent with the site specific QAPP. Ross will not subcontract any portion of this work
to a third party.

3.4.4 Max's Enterprises, In¢,
Max's Enterprises, Inc. will perform the abandonment of the biovents at Site ST007. Max's

Enterprises is a permitted State of Missouri well driller and will not subcontract any portion of this
work to a third party.
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3.4.5 PSA Environmental

PSA Environmental (PSA) will perform soil and groundwater sampling as part of the field
investigation at sites ST007 and SS008. PSA will not subcontract any portion of their work to a

third party.
35 REGULATORY AGENCY INVOLVEMENT

The regulatory agency involvement will be coordinated through the AFBCA, with participation from
the Environmental Protection Agency (EPA), and MDNR. The MDNR participation will involve
providing comments on the project plans, issuing necessary permits, and approving closure criteria.

3.6 MEASURES OF PERFORMANCE

3.6.1 Milestones

Maintenance of project milestones is paramount to performance. Dames & Moore will adjust
resources to achieve the milestones described in the schedule.

3.6.2 Quality

The quality execution of this delivery order began in the planning stage and will continue through
completion of MDNR closure reports. The QAPP explains the procedures and means to be applied
in the field and laboratory to achieve project sampling and analysis requirements. The CQP explains
the procedures to be applied while implementing remediation activities outlined in the Work Plan.

36.3 Costs

Costs are reviewed every week by the Delivery Order Manager (DOM) utilizing the Dames & Moore
Job Reporting System (JRS). The weekly JRS tracks charges against the job the previous week,
making it a very powerful tool for monitoring and controlling costs. The DOM can evaluate the
status of costs each week by task, site or overall objective for the life of the job. This enables the
DOM to make corrections or reallocate resources if costs vary from the estimate.

DAMES & MOORE
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3.7 DATA AND SUBMITTAL REQUIREMENTS

Analytical and field collected data will be compiled and evaluated during the entire project. A
summary report will be prepared after the project has been completed. Monthly progress meetings
will be held at the site.

3.8 RECORDKEEPING AND REPORTING

Records, such as sampling data and permits, will be continually updated during the project and will
be summarized and submitted to the Contracting Officer upon completion of the project. Copies of
permits will be given to the Contracting Officer before permit-requiring actions are initiated.
Periodic meetings with the Contracting Officer’s Representative, the Delivery Order Manager, and
all subcontractors will provide a forum to discuss ongoing issues. Reports required by the contract
will be submitted each month. Certified payrolls will be submitted at the end of each pay period.

39 PERMIT AND RECORDKEEPING REQUIREMENTS

Permit and recordkeeping requirements are discussed in detail in Section 5.0, Field Activities.

4.0 PRO TANDS PREP TION
4.1 GENERAL
Advanced planning will be necessary prior to initiation of field activities. These preparations include
coordination with AFBCA for site access, utility clearance, and security; mobilization to the site;

location of underground utilities; identification of work areas; and installation of erosion control.

Figures addressing health and safety issues, such as site maps, routes to the nearest hospital, and
other required information are provided in the HSP.

42  MOBILIZATION

The Dames & Moore field team will mobilize from the Kansas City office. Miscellaneous field
supplies will be purchased in Kansas City and transported by the field crew to the site.

DAMES & MOORE
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Miscellaneous site tasks will be performed prior to the mobilization of the subcontractors, including
orientation to the site and the procurement of necessary utilities, including telephone access, water,
and sanitary facilities.

43 COORDINATION AND SECURITY PROCEDURES

On-site coordination with the AFBCA will be required to ensure work will begin and progress in a
safe, efficient manner. Dames & Moore will coordinate with the AFBCA to secure access to the
field investigation areas, clear underground utilities or stand pipes, obtain approval from Kansas
City, Missouri Water Services Department to.discharge stormwater from construction sites and
monitoring well development water to storm drains, and store materials (e.g., equipment, excavated

soil, decontamination water, etc.) at the site.

Security issues will be discussed with the Contracting Officer and AFBCA personnel prior to
beginning field activities. Procedures will be established to identify personnel that require access
to the site, and to record the name and purpose of site visitors in the daily logbook. Unauthorized
access will be reported immediately to the Contracting Officer and AFBCA personnel and will be
so noted in the daily logbook.

The work area at the site will be secured during the removal activities. The work areas are defined
as the specific locations (i.e., drilling, excavation sites) where field activities are in progress. The
boundaries of the work areas will be identified and marked during site preparation. The work areas
will be activated and deactivated and the boundaries relocated, as appropriate, during the course of
the remediation activities. An exclusion zone will be delineated around each work area during the
field activities. The exclusion zones will extend a minimum of 30 feet from active work areas and
will be delinated using cones and/or barrier tape. Exclusion zones will remain in effect 24 hours a
day until the completion of the field activities at each location. Only authorized Dames & Moore
personnel, Dames & Moore subcontractor personnel, or authorized visitors who have the necessary
documentation as described in the Health and Safety Plan will be allowed within the exclusion
Z0nes.

44  UTILITIES SURVEY

Existing underground and aboveground utilities in the vicinity of the proposed excavations will be
field located and marked by the proper authorities. AFBCA personnel at Richards-Gebaur AFB will

DAMES & MOORE



F41624-94-D-8102-0003
Richards-Gebaur AFB, MO
Work Plan

Final, March 15, 1996

provide as-built drawings of utilities and references of personnel that have historical knowledge of
the location and condition of existing utilities. A magnetometer or other metal detecting device may
be utilized to field locate underground utilities. Missouri DIG-RITE will be contacted prior to the
start of any field work to locate other utilities in the area not under the control of Kansas City
Aviation Department (KCAD).

4.5 SITE CLEARANCE AND PREPARATION

Upon approval of plans and schedules from AFBCA and the Contracting Officer, appropriate
notification of the anticipated start of construction shall be made to MDNR and the Richards-Gebaur
airport fire station.

A walk-through of the sites will be conducted with base personnel to delineate the areas that will be
disturbed during the project. A decontamination pad will be established for use during cleaning and
decontamination of the drilling and excavation equipment. The pad will be constructed from a
minimum of 0.010-inch (10-mil) poly sheeting placed on pavement with berms of sufficient height
to contain the decontamination water. The poly sheeting will be inspected after every
decontamination event and replaced as necessary. The pad will be located in proximity to a potable
water source and electricity. If electricity is not available, a gasoline powered generator will be used.
The pad will collect decontamination water that will be pumped into 53-gallon drums for later
disposal.

Decontamination supplies will be obtained in Kansas City and/or purchased in the area prior to the
mobilization of the subcontractors to the site. Decontamination supplies will include such items as
wash tubs, brushes, Alconox® detergent, Isopropanol, buckets, garbage cans with lids, garbage bags,
paper towels, plastic sheeting, hoses, and other items. Supplies will be stored in a secure portable
storage structure at the work site.

DAMES & MOORE
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50 FIE ES
5.1 GENERAL

An overview of the field activities is presented in this section. Specific information on the
methodologies and procedures to be followed during the site investigations is presented in the

following documents:

. Site Specific Field Sampling Plan, F41624-94-D-8102, DO 0003, prepared by Dames
& Moore dated January 26, 1996. The FSP presents the soil and groundwater
sampling procedures, analytical requirements and methodologies, and the Quality
Assurance/Quality Control (QA/QC) procedures which will be used for this project.

. Site Specific Health and Safety Plan, F41624-94-D-8102, DO 0003, prepared by
Dames & Moore dated January 26, 1996. The HSP presents the mandatory health
and safety practices and procedures for all personnel involved in the field
investigation program. The HSP is designed to help prevent accidents and exposure
to hazardous materials, and to explain the proper action to be taken if these events
occur.

. Site Specific Construction Quality Plan, F41624-94-D-8102, DO 0003, prepared by
Dames & Moore dated January 26, 1996. The CQP describes the quality assurance

procedures to be used to ensure consistency with the Contract CQP prepared under
DO 0001 and the Dames & Moore QA program.

. Site Specific Quality Assurance Project Plan, F41624-94-D-8102, DO 0003, prepared
by Dames & Moore, dated January 26, 1996. The QAPP describes the field and
laboratory quality assurance procedures so that the highest quality data will be

acquired.
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5.2 PLANNED FIELD INVESTIGATIONS

5.2.1 Former Underground Storage Tank Site ST007

Subsurface soil and ground water sampling will be conducted to assess the performance of the
passive bioventing remedial action ongoing at the site. Nine soil borings will be advanced and
sampled to assess TRPH, BTEX, concentrations in the site soil. Two rounds of seasonal
groundwater sampling of three existing monitoring wells will be conducted during dry- and wet-
seasons to assess and monitor groundwater contamination. Procedures for confirmatory soil and
groundwater sampling, sample matrixes, analytical parameters, location and frequency of sample
collection and analysis, and QC sample collection and analysis are detailed in the FSP and QAPP,

If the site soils and groundwater meet MDNR closer criteria, the biovents will be closed.
Closure/decommisstoning of the passive biovents will be performed in accordance with current
MDNR Well Construction Rules by a well driller permitted by the State of Missouri. MDNR
established criteria for abandoning a well includes: removal of the entire well casing if possible or
the top three-feet of casing (requires MDNR approval); placing a bentonite grout plug (wells about
50 feet depth) the full length of the well and grout into the excavated area; and submitting the
Registration Record (Form MO 780-1414) to the MDNR Division of Geology and Land Survey.
Dames & Moore will complete and submit the Registration Record to MDNR.

5.2.2 Former Test Cell Area SS008

Eight soil borings will be advanced and sampled to assess the horizontal and vertical extent of soil
contamination previously identified at the site. If the soil borings indicate contamination at the
groundwater interface, three in situ grab groundwater samples will be collected to assess
groundwater contamination. Sample matrixes, analytical parameters, location and frequency of
sample collection and analysis, and QC sample collection and analysis are described in the FSP and
QAPP.

If the site soils do not meet MDNR closure criteria, the contaminated soil will be excavated. For
costing purposes, the estimated volume of contaminated soil to be excavated for remediation is 20
cubic yards. Contaminated soils encountered during excavation will be remediated utilizing a
bioremediation landfarming facility or disposed of in accordance with applicable regulations.

Procedures for confirmatory soil and groundwater sampling, excavation of contaminated soils,

10
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backfilling excavated area and restoration of the site to an acceptable condition are described in the
FSP.

5.2.2.1 Excavation

The excavation area will be clearly marked and secured to prevent unauthorized personnel access.
Warning signs and warning barriers will be clearly marked and prominently displayed. The open
excavation and material stockpiles will be secured using 4-foot high orange, high-density
polyethylene temporary fencing, such as Tenax ALPI fencing. Open excavations will be secured
while awaiting verification of sample results. The concurrence of the Contracting Officer will be
obtained prior to backfilling the excavation with clean soil.

5.2.2.2 Stockpiling

In general, uncontaminated soil will remain in place, and contaminated soil will be hauled to a
landfarm or transported off site for disposal. Uncontaminated soil will be stockpiled only if such
soil must be removed to access contaminated soil, structures, or appurtenances.

Excavated material considered to be uncontaminated will be temporarily stockpiled until analytical
results are received. The temporary stockpile will be a safe distance away from, but adjacent to, the
excavation.

If excavated material must be stockpiled, it will be covered with an impermeable geomembrane with
a minimum of 0.010-inches (10-mil) thick. The geomembrane will be placed such that the
stockpiled soil does not come into contact with surface water runoff. The geomembrane cover will
prevent rain or surface water from coming into contact with or ponding in the contaminated soil, as
well as limit the escape of the volatile constituents from the stockpile.

5.2.2.3 Soil Loading and Hauling
The soil will be loaded into a transport truck using a track hoe with an excavator bucket or a rubber

tired front end loader. A guide at ground level will direct the operator loading the truck to minimize
the spread of contaminated soil outside the bed of the truck.

11
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The contaminated soil will not be transported of¥ site unless it is determined that the soil cannot be
treated in a biocell. Should off -site disposal be required, the procedures described in Section 5.4

will be followed.
5.2.2.4 Dewatering

Adequate dewatering equipment will be provided and maintained to remove and dispose of rain,
surface water, and groundwater entering excavations, trenches, or other portions of the work.
Dewatering of the excavations will be limited to that necessary to maintain a safe excavation. Free
product will be recovered from the groundwater only as part of necessary dewatering activities.
Liquid collected during dewatering will be contained and analyzed to determine appropriate
disposition. Groundwater or surface water that enters the excavation will be pumped into 21,000
gallon tanker trucks, sampled, and analyzed. If uncontaminated, water will be discharged into the
on-site oil water separator, after notifying the Kansas City Water Services Department. If the water
is contaminated, it will be transferred to an approved off-site treatment facility. Copies of required
discharge permits will be supplied to MDNR. Surface water will be diverted to prevent direct entry
into the excavation as discussed in Section 5.3.

Structures and pavements near excavations wiil be monitored during dewatering operations. All
pipes or conduits will be left clean and free of sediment after disposal. If damage is observed,
dewatering activities will be terminated until acceptable measures can be implemented to repair and
stabilize adjacent structures or pavements.

5.2.2.5 Backfilling

Excavations will be backfilled only after the analytical results of samples of the soil from the
excavation limits have been approved by the Contracting Officer. Backfilling activities will be
initiated within 48 hours after it is determined that soil contamination levels are below the action
levels established for this delivery order.

Backfill material will be obtained from an off-site source identified by the AFBCA and will be
analyzed for VOCs (EPA Method 8240) and TRPH contamination at an off-site laboratory. Borrow
material will be selected to meet requirements and conditions of the particular fill for which it is to
be used. Backfill will be placed in layers not exceeding 6 inches loose thickness for compaction, by
hand-operated machine compactors and 8 inches loose thickness for other than hand-operated
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machines (i.e., trackhoe or backhoe bucket). Backfill will be aerated or moistened, as necessary to
maximize the compaction effort. Engineering judgement will be the basis for determining when
sufficient density has been reached for each layer. '

After completion of required backfilling operations, all areas will be restored to grade with top soil,
seeded, and mulched.

5.3 SURFACE WATER AND GROUNDWATER MANAGEMENT

5.3.1 General

Understanding the local surface and groundwater hydrology is important because of the potential
impact the proposed work may have on down gradient areas. Richards-Gebaur AFB falls within the
Missouri River drainage basin. Stormwater flow is generally towards Scope Creek, which flows
from south to northeast through the base to the Little Blue River, and ultimately discharges to the
Missouri River. Although classified as an intermittent stream, Scope Creek contains water much
of the time. The depth of the groundwater in the area and current conditions indicate that
groundwater will likely be encountered during remedial activities.

5.3.1.1 Potential Contaminants

Potential contaminants to surface waters include sediment pollution due to land disturbance, grading,
and excavation activities; discharge of petroleum contaminated liquids due to dewatering of the
excavations; and escape of volatile constituents from temporary stockpiles of contaminated soil

because of wind, rain, or surface water coming into contact with the stockpiles.

5.3.1.2 Potential Contaminant Release Pathways

The majority of surface water runoff containing a contaminant release would eventually migrate to
Scope Creek. However, because of the distance from the sites to the creek and the spill protection
procedures that will be implemented, it is unlikely that Scope Creek would be impacted by a release.
Most of the existing storm drain piping is corrugated metal piping that eventually discharges into

Scope Creek.
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5.3.2 Surface Water Management

A Missouri State Operating Permit for storm water discharge is required for construction activities
that will disturb more than 5 acres of surface area. The area to be excavated is estimated to be less
than 0.1 acre and the need for a permit is not anticipated.

5.3.3 Groundwater Management and Controls

Dewatering of the excavations will be limited to that necessary to maintain a safe excavation. No
excavation will be advanced until after dewatering measures have been installed. Groundwater or
perched water shall be maintained below the bottom of the excavation. Once groundwater or
perched water has been encountered, dewatering may result in the production of contaminated water
and/or free product. Liquid from dewatering activities will be handled as described in Section
5.2.2.4. Adequate dewatering equipment will be provided and maintained to remove and dispose
of groundwater entering excavations.

5.3.4 Erosion Control

Erosion control devices will be installed prior to, or as the first step, in excavation activities. All
control devices will be properly maintained throughout the extent of the remedial work. Erosion
control devices will not be removed until all work is complete and all disturbed areas are restored
to original condition, or graded and stabilized by vegetation. This will be complete within 7 days
(weather permitting) of closing the excavations. All required notifications and/or inspections prior
to removal of sediment control practices will be coordinated through the AFBCA and the
Contracting Officer.

Exposed surface area and exposure time will be kept to a minimum during remedial construction
activities to lessen the likelihood of sediment pollution from surface water runoff. This will be
accomplished by employing a combination of vegetative, structural, and/or site management erosion
control practices. Particular attention will be towards preventing siltation of existing drainage
structures and waterways.
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5.3.4.1 Erosion Control Techniques

Erosion control techniques likely to be used for this project include poly liners, silt fences, berms,
and inlet protection devices. The greatest potential for erosion and sediment transport will be from
contaminated soils temporarily stockpiled during remedial activities.

If uncontaminated soil is excavated, it will be stockpiled on an impermeable, poly geomembrane
(liner), a minimum of 0.010 inches {10 mil) thick. The liner will be placed on a ground surface with
a gentle gradient to minimize runoff in all directions. The stockpile will be covered at the end of
each working day with similar poly sheeting to prevent rain-or surface water from coming into
contact with the soil. The covering will be secured in a manner to withstand wind speeds of 60 miles
per hour. The stockpiled soil will be monitored daily and, if necessary, a plastic silt fence will be
placed around the perimeter of the stockpile to control sediment runoff. Erosion control devices for
the stockpiled soils will be maintained until analytical results are received and the soil is placed back
into the excavation or hauled to an off-site disposal facility if contaminant level precludes

bioremediation.

Sediment laden water will be prevented from entering storm drains and sewers by installing inlet
protection devices. These are filtering devices utilized for smail drainage areas draining to curb
inlets, and/or swale (yard) inlets.

54  TRANSPORTATION PLAN

5.4.1 General

This plan addresses the transportation issues which will be implemented for all personnel and
property assoctated with the environmental remediation activities scheduled under this Delivery
Order. The Dames & Moore Delivery Order Manager will have overall responsibility for all
transportation activities, including those of the subcontractors. Any activities performed outside the
scope of this delivery order are the sole responsibility of the performer. Specific safety requirements
pertaining to vehicles and personnel are described in the HSP.

An estimated 20 cubic yards of contaminated soil from site SS008 will be transported to an on-base
landfarm for treatment or transported off-site as a Class I special waste. The decision to haul
contaminated soil off site will be made by the Air Force and Dames & Moore based on the results
of the treatability study, results of the sample analysis of the soil in question, and availability of an
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on-site landfarm. Contaminated groundwater and free product generated at the site will be treated

as a hazardous waste.

5.4.2 Staging

There may be a need to stage contaminated soils to be transported. Excavated soils will be staged
as discussed in Section 5.2.2.2. In conjunction with the AFBCA, the Dames & Moore Field Team
Leader will authorize the staging location during the site preparation. The staging site will be
located as close to the excavation site as possible but not interfere with the excavation operations,
decrease safety operations (i.¢., interrupt traffic flow), or extend the contamination hazard
unnecessarily. The soils will be handled according to MDNR regulations pertaining to the material

classification.

Contaminated groundwater removed from the site SS008 will be shipped in tanker trucks to the
approved treatment, storage, and disposal facility, Essex Waste Management Services. [f necessary,
residual materials will be containerized using Department of Transportation (DOT) approved 17H
steel drums. Each drum wil] be properly labeled as to its contents and accumulation date, and will
be taken to the 90-day hazardous waste storage area on the base until transported for disposal with

other wastes.

5.4.3 Loading

The hazardous materials/wastes are anticipated to be of a liquid consistency (free or contaminated
groundwater), thus, loading of the tank contents will be by vacuum truck or pump. Only those hoses
approved for use with petroleum products will be used, and all seals and connections will be
inspected to ensure a safe transfer of material without spills or leaks. Two guides will be used during
loading of product into a tank trailer for transport; one for visual inspection at the top manway and
one for visual inspection at ground level. The guides will watch for over filling and ensure that
faulty connections or leaking hoses do not go unnoticed.

Loading of contaminated soils for transport to a landfarm or off-site for disposal will be by track hoe
with an excavator bucket or similar device. To minimize the spread of contaminated soils, one guide
at ground level will direct the operator to ensure the bucket is discharged completely into the bed
of the transport truck. Soil that spills onto the ground will be immediately scooped up with the
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bucket or by hand shovels as appropriate. All loads to be transported off-site will be covered with
a tarp as required by Missouri DOT regulations. :

5.4.4 Decontamination

All vehicles will be inspected prior to leaving the project site to ensure that the least possible amount
of soil adheres to wheels and undercarriages. 1f necessary, vehicles leaving the exclusion zone shall
be decontaminated prior to leaving the project site. The wash rack located at Building 920 may be
used to clean vehicles, but all decontamination will be done at the decontamination pad constructed
for the project. If used, the wash rack will be cleaned of all debris upon completion of the project.

5.4.5 Hauling

Prior to leaving the site, each truck hauling contaminated material will be inspected by the Dames
& Moore Field Team Leader to ensure compliance with transportation standards on the vehicle and
the load inspection check sheet (Table 2).

Special waste will be transported to Laidlaw (Sdutheasl) Landfill. The proposed route originates
from Richards-Gebaur AFB via the Hanger Road Gate. The route continues east onto 155th Street
to U.S. Highway 71. Proceeding north, vehicles will exit at 85th Street and then to Hickman Mills
Road. Laidlaw Landfill is located on Indiana Avenue, approximately 100 feet to the left off of
Hickman Mills Road. There are no weight restrictions for vehicles on this route and height is
restricted to the height of the lowest overpass, which is 15 feet, 5 inches.

Hazardous waste will be transported to Essex Waste Management Services. The proposed route is
on State Highway 150 east to State Highway 7. The vehicles will continue south on Highway 7 and
east on State Highway 58 to the entrance of Essex’s facility.

5.4.5.1 Driver Certification

As required by State and Federal law, each driver of a commercial vehicle will possess a valid
commercial driver’s license (CDL) with certifications appropriate for the vehicle being operated.
At a minimum, drivers operating a tanker tractor trailer hauling liquid hazardous waste will possess
a Class A CDL with Tanker and Hazardous Matenals certifications. Any individual operating an
end dump tractor trailer for the transport of construction debris or special waste (contaminated soil)
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will possess a Class A CDL. The operator of an end-dump tandem axle truck will possess at least
a Class B CDL.

The classification and certification of an operator is listed on the front of the drivers license. Dames
& Moore will review all drivers’ licenses to ensure that properly qualified and certified individuals

will be operating a vehicle for transport of hazardous or special wastes.
5.4.5.2 Accidents

In the event of a spill while transporting hazardous waste, personnel protection is the first priority,
containment of the spill is second priority, and cieanup of the spill is third priority.

Essex Waste Management Services has a contingency plan for emergency spill response should an
accident occur during transport. All vehicles carry a spill containment kit and all operators are
trained for rapid response to a small spill. In the event of a bulk tanker spill, the operator of the
vehicle would notify the emergency response contact listed on the manifest and at the disposal
facility. These emergency response contacts will notify appropriate authorities, providing the

description of the material/waste spilled and the location of the accident.

5.4.6 Documentation and Recordkeeping

Manifests for hazardous/special wastes, bills of lading for construction debris and non-hazardous
waste, and vehicle and load inspection check sheets will be utilized to document the transporting and
receiving of materials leaving Richards-Gebaur AFB. All hazardous waste placed in drums or other
approved storage containers will be labeled and clearly marked “Hazardous Waste.” Upon receipt
of the waste profile sheet, the disposal facility will provide a waste code for the label and initiate a
hazardous waste manifest or non-hazardous waste bill of lading. As required by Federal and MDNR
regulations, all material classified as hazardous or special waste will be transported under a
Hazardous Waste Manifest. The original manifest will be produced by the disposal facility and sent
to the generator for their review and approval.

A file for these documents will be maintained by the Field Team Leader and submitted daily to the
Delivery Order Manager. The Delivery Order Manager will retain the documents until completion
of the remediation activities and submit them with the final reports.
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5.5 THIS SECTION NOT USED
56 DEMOBILIZATION AND CLOSURE

3.6.1 General

Over the course of the project, there may be multiple demobilizations of equipment and personnel.
In each case, demobilization and closure procedures will consist of the following activities. -

5.6.2 econtamination and Di

A staging area and decontamination pad for personnel and tools will be constructed as a part of the
site preparation for the project as described in Section 4.5. All equipment and tools used during site
investigation and remediation activities will be subjected to a high pressure low volume hot water
wash in the decontamination area established during the site preparation. The rinseate and solid
waste generated during decontamination will be drummed for waste characterization and analysis.
Decontamination waste materials will be disposed of as a special waste.

The vehicle wash rack at Building 920 is available for use to clean vehicles and large equipment.
The rack was previously used to wash and clean the fuel tanker trucks. If the wash rack is used, it
will be cleaned of all debris upon completion of the project.

5.6.3 Disposal of Equipment and Waste

After decontamination as described above, all project equipment will be removed and transported
back to the contractor and subcontractor offices. No equipment will be kept on site after project
closure. Items purchased with contract funds and not consumed will be made available to the
Contracting Officer for disposition.

5.6.4 Site Closure and Restoration
5.6.4.1 Former Underground Storage Tank Site ST007

If the site soils and groundwater at the former UST site ST0O7 meet MDNR closure criteria, the
biovents and monitoring wells will closed. Closure/decommissioning of the passive biovents and
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monitoring wells will be conducted in accordance with applicable MDNR regulations, as described

in Section 5.2.1.
5.6.4.2 Former Test Cell Area SS008

Concurrent with disposal activities and prior to backfilling the excavation at the former test cell site
SS008, a pre-final inspection will be requested of AFBCA. The excavation will be backfilled only
after analytical results for the confirmatory soil samples indicate that soil contamination levels are
below the action levels established for this delivery order and approval by the Contracting Officer.
After completion of required backfilling operations, the areas will be restored to grade with top soil,

seeded, and mulched.

5.6.5 Post Closure Maintenance

After completion of the site restoration activities (regrading and seeding/sodding), maintenance will
be the responsibility of the AFBCA.

6.0 POST CONSTRUCTION DOCUMENTATION

Post construction documentation will be submitted in a timely manner at the completion of all field
activities and the receipt and confirmation by Dames & Moore of all analytical test results.
Documentation will be either closure reports (no further action), recommendation reports (closure
not warranted), or Phase 1l Site Investigation reports.

6.1 CLEAN CLOSURE REPORTS
[f confirmation of clean closure is warranted, Dames & Moore will prepare a No Further Response
Action Plan (NFRAP) decision document for final site closeout using CDRL A030 as a guide. This

report will be generated, if necessary, for both sites ST007 and $S008.

In addition, a Phase II Site Inspection Report will be prepared for Site SS008.
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6.2 ADDITIONAL REMEDIAL ACTION REPORTS

If sample results indicate that closure is not warranted, Dames & Moore will prepare a
recommendation report addressing what actions are proposed to attain site closure.
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Table 1

Leaking Underground Storage Tank Cleanup Guidelines

for Undisturbed Soil
Site Features Score 15if True Score 10 if True Score 5 il True Score 0 if True
Groundwater No 15 | Unknown Poor Yes
potable?
Depth to > 100 ft. 51-100 fi. 25-50 ft. <25 ft.
groundwater?
Natural fractures | None Unknown 10 | Present Predominant
present?
Man-made None Unknown 10 | Present Predominant
vertical
conduits?
Man-made None Unknown Present 5 Predominant
horizontal
conduits?
Coarse soil or None 15 | Unknown Present Predominant
sand present?
Water wells > 1,000 fi. 15 | 501-1,000 ft. 100-500 ft. < 100 ft. away
nearby? away away away
Background Above action Unknown 10 | Below action Non-detectable
levels present? levels level
Subtotals 45 30 5
Total Score= | 80
Soit Cleanup (ppm)
Total Score 101-120 T1-100 41-70 40 or less
BTEX = 2/10/50/50 1/5/10/10 0.5/1/212 B+T+E+X <2
TPH = 300 200 100 50
-




TABLE 2

SOIL CLEANUP LEVELS




TABLE 2
AIRPORT/INDUSTRIAL USE
SOIL CLEANUP LEVELS
RICHARDS-GEBAUR AIR FORCE BASE

DOz . L. .. 1100 mg/kg
toluene ... .. e e [ 100,000 mg/kg
ethylbenzene . ........ ...t i e 52,000 mg/kg
474 (=211 S No limit
trichloroethylene (TCE) . .. ... i i i i 1,700 mg/kg
vinylchloride . ... ... i e e e e 15 mg/kg
ethyleneglycol ... ... . 110,000 mg/kg
APSEIHC & vttt ettt et et e e e e e e et 72 mg/kg
DALIUIN .t e e e e 36,000 mg/kg
lead ... e e e 1,600 mg/kg
acenaphthene .. ... ... i e s 22,000 mg/kg
Y1110 72 17 = 1 U O 110,000 mg/kg
DENZO(A)PYIENE . .. oottt e e 4.4 mg/kg
benzo(@)anthracene . ... ...... ... in ittt i i 29 mg/kg
benzo(b)fluoranthene . ... ... ... ... . . . 26 mg/kg
benzo(k)fluoranthene .. ... ... . i i e 220 mg/kg
CrYSEIE . e e e 980 mg/kg
dibenzo(a,h)anthracene . ........... .. ... . .. i i 4 mg/kg
fluoranthracene . . . ... ... . i e 15,000 mg/kg
OTENE . .. e e e e e e e e e 15,000 mg/kg
indeno(1,2,3-CA)PYrene . ... i e 78 mg/kg
napthalene .. ... i e e 1,500 mg/kg
phenanthrene .. ...... ... .. i i e e 110,000 mg/kg
£ 4 (3T P 11,000 mg/kg
polychlorinated biphenyls (PCBs) . .......... ... ... . i i 4.2 mg/kg
TRPH | . e e 500 mg/kg

I: Air Force cleanup standard
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1.0 INTRODUCTION

The purpose of this Site Specific Health and Safety Plan (HSP) is to assign responsibilities, establish
personnel protection standards and mandatory safety practices and procedures, and provide for
contingencies that may arise during site operations.

The base-wide {General) Health and Safety Plan and this site-specific addendum together comprise
the Health and Safety Plan for this project, and must be kept on site with the Work Plan during all
field activities. The Standard Procedures section of the base-wide Health and Safety Plan addresses
general procedures that apply to virtually all field activities involving hazardous substances or
wastes. The site-specific section addresses items that are site specific to this field activity.

The objective of the health and safety field effort is to provide oversight for the safe performance
of field activities including soil borings and sampling, monitoring well installation, groundwater

sampling, contaminated soil excavation, backfilling, and site restoration.

2.0 BACKGROUND
The Statement of Work (SOW) for this Delivery Order (DO) includes the confirmatory soil sampling

and seasonal ground water sampling at former underground storage tank site ST007 and soil
sampling and excavation at former test cell area SS008 at the Richards-Gebaur AFB, Missouri.

2.1  SITE LOCATION AND HISTORY
The locations of site ST007 and SS008 are presented on Figure 1. The background history of

Richards-Gebaur AFB is described in Section 2.0 of the General Health & Safety Plan prepared for
Delivery Order 0001. Background unique to sites ST007 and SS008 is described in Section 2.2.
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2.2 CONCEPTUAL SITE MODEL

A general description of the anticipated tasks at the areas of environmental concern is provided

below:

Closure of ST007: Closure/decommssioning of the passive biovents, which have been utilized for
soil/ground water remediation, will be conducted in accordance with applicable regulations.
Confirmatory soil and groundwater sampling, grouting and closing of biovents, and restoration of
the site to an acceptable condition will be completed.

Site Action at SS008: Soil boring and sampling will be conducted to further define the horizontal
and vertical soil contamination to determine soil excavation volume. Contirmatory soil and
groundwater (if encountered) sampling, backfilling and restoration of the site to an acceptable
condition will be completed. Contaminated soils encountered during excavation will be remediated
utilizing a bioremediation landfarming facility (to be built under DO 0004), if available, or disposed

of off base in accordance with applicable regulations.
2.2.1 Former Undergro rage Tank Site ST007

Four steel 25,000-gallon underground storage tanks (USTs) located at the ST007 site were removed
in November 1988. These USTs supplied JP-4 fuel for the aircraft hydrant refueling system from
1954, when they were installed, through 1971. In 1977, the tanks were abandoned in place and filled
with water to remove fuel vapors. During the first quarter of 1988 the tanks, pumps, and associated
piping were removed. Fuel-contaminated soil was observed when the tanks were removed. Soil
borings were completed at the excavation site and analyses confirmed fuel contamination {General
Testing Laboratories, Inc., 1989). A passive venting system was installed in 1989 as an initial
remediation effort. A site layout and summary of soil analytical data from previous investigations

are presented on Figure 2.
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2.2.2 Former Test Cell Area SS008

Site SS008 was used from 1956 to 1977 as an aircraft maintenance area with operations such as wash
rack, refueling, painting and oil changing. A number of soaps, solvents, oils, and lubricants were
stored at Site SS008 for use, and waste materials were stored at the site for disposal after use.
During a water line trench excavation on March 13, 1991, a petroleum odor was noted in the
excavated soil by Richards-Gebaur AFB personnel. Additionally, approximately one inch of free
product was observed on groundwater that had accumulated in some areas of the trench. A site
layout and summary of soil analytical data from previous investigations are presented on Figure 3.

2.3  PLANNED ACTIVITIES

Dames & Moore has prepared a Work Plan and a Quality Program Plan to provide the necessary
services to conduct site investigations to support the remedial action at various sites at Richards-
Gebaur AFB, Missouri. Dames & Moore field activities are described in the Work Plan. The project
organization chart (Appendix A) presents Dames & Moore's organization for this project. The Work
Plan describes the following general work required to remediate the site.

. Closure of ST007
. Site Action at SS008

Field activities in these areas will include:

. Soil Borings and Sampling

. Closure 18 Vent Wells

. Groundwater Sampling

. Contaminated Soil Remediation

. Excavation Backfilling and Site Restoration

DiMES & MOORE
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Decontamination will be conducted in accordance with procedures outlined in the General Health
and Safety Plan (HSP) submitted with Delivery Order No. 0001, Section 7.10 - Decontamination.

Drilling investigations will be conducted in accordance with the General HSP. Section 5.4 - Drilling
Safety.

Excavation activities will be conducted in accordance with the General HSP, Section 5.5-

Excavation.

3.0 ORGANIZATION

The safety organizational structure has been established to follow the Organizational Chart provided
in the Work Plan. Safety oversight and compliance assurance for this project is provided by Mr.
Kenneth E. Fischer, CIH, the Dames & Moore Government Services Division Health and Safety
Manager. Specific site safety and health issues which arise during the course of this project are the
responsibility of Mr. L. Kristopher Moore, the Site Health and Safety Officer. Decisions concerning
the health and safety of the personnel working at the site will be deferred to the Site Health and
Safety Officer. The Field Team Leader, Mr. L. Kristopher Moore, will be responsible for
supplementing and augmenting the safety and health activities at the work site.

Division Health and Safety Manager Office (301) 652-2215
Kenneth E. Fischer Home (301) 424-3452
Site Health and Safety Officer Office (913) 677-1490
L. Kristopher Moore Home (913) 894-1378
Field Team Leader Office (913) 677-1490
L. Kristopher Moore Home (913) 894-1378

Cellular (913) 522-0674

DAMES & MOORE
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The Dames & Moore field team will consist of the following persons:

Delivery Order Manager: Wayne A. Mizer, PMP
Site Health & Safety Officer: L. Kristopher Moore
D&M Field Team Leader: L. Kristopher Moore

The following contractors and subcontractors will be working on site:

Drilling subcontractors: Max's Enterprises, Inc.
PSA Environmental, Inc.
Excavating subcontractor: W.R. King Contracting, Inc.
4.0 SITE MAP

4.1 SITE MAP

The layouts of sites ST007 and SS008 are present on Figures 2 and 3, respectively. A map showing
the route to the hospital is presented as Figure 4.

42  LOCATION OF SITE RESOURCES

Water Supply: Provided by Contractor
Telephone: Provided by Contractor
Toilet: Provided by Contractor

43 LOCATION OF HOSPITAL/CLINIC

Research Belton Hospital is located approximately four miles from Richards-Gebaur AFB on U.S.
Highway 71. From the work site take Andrews Road east to Missouri State Highway 150 for
approximately one-eighth mile and tumn right (south) on U.S Highway 71; proceed south on
Highway 71 approximately four miles to the Missouri Highway 58 exit (third exit). Located
immediately east of the Highway exit is the Research Belton Hospital (Figure 3).
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5.0 HAZARD ANALYSIS
5.1 HEALTH AND SAFETY RISKS
The following chemical constituents may be encountered during this project:

. Benzene . Xylene
. Ethylbenzene . Toluene

The exposure limits, recognition qualities, acute and chronic effects, and first aid treatments for
hazardous chemicals expected to be found at the site are presented in Tables 1 (Exposure Limits and
Recognition Qualities) and Table 2 (Health Hazards and First Aid).

The waste types which are anticipated to be encountered are:

Liquid: X Solid: X Sludge:__ Gas: Vapors: X Asbestos:
Lead Based Paint:

During the site investigation, it is probable the field crew will encounter contaminated soil and/or
water. This assumption is based on informaticn obtained from previous site studies and background

information provided to Dames & Moore.

The characteristics of the wastes anticipated to be encountered are:

Corrosive: __ Ignitable: X Radioactive: __
Volatile: X Toxic: X Reactive:
Unknown:

The potential health and safety risks for each work task and operation are identified below:

DaMEs & MOORE
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. Soil Borings and Sampling Benzene
Ethylbenzene
Toluene
Xylene

. Monitoring Well Installation Benzene
Ethyibenzene
Toluene
Xylene

. Groundwater Sampling Benzene
Ethylbenzene
Toluene
Xylene

. Contaminated Soil Remediation Benzene
Ethylbenzene
Toluene
Xylene

. Excavation Backfilling and Site Restoration Safety/Physical Hazards

5.2  RISKS

This field effort will involve the potential exposure to a variety of toxic, volatile, and ignitable
chemicals. The specific hazards for each are provided in Table 2. Field work will be conducted
during daylight hours only. The Delivery Order Manager or Site Health and Safety Manager must

grant special permission for any field activities conducted beyond daylight hours. At least two
personnel will be in the field at all times.

DAMES & MOORE
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In the event a release were 1o occur, the hazardous substances of likely concern would be petroleum
products (e.g.,jet fuel). To ensure proper response is taken during a release, material safety data
sheets (MSDSs) for these substances and other hazardous materials used during remediation
activities will be maintained on-site with the HSP.

The reactivity of jet fuel (JP-4) is reported by various sources as being incompatible with strong
acids, alkalis, and strong oxidizers such as liquid chlorine and oxygen. Jet fuels are rated as
miscellaneous combustible or flammable materials for compatibility classification purposes. The
persistence in the soil-water system for JP-4 hydrocarbons are expected to be relatively mobile and
non-persistent in most soil systems. Persistence in deep soils and groundwater may be higher,

5.2.1 Fire and Explosiop Hazards

Certain ignitable and volatile chemicals may be encountered during this project; therefore the overall
risk for fire and explosion is high since saturated soils are anticipated. Prior to the commencement

of field work, possible sources of ignition will be removed from the work area,

5.2.2 PEhysica] Hazards

Physical hazards such as slips, trips, and falls may occur. Workers must walk cautiously at the site
to avoid tripping, especially when uneven terrain is present. Falls are more serious when they occur
from heights. Extra precautions must be taken if guardrails or railings are absent. Ladders used for
access to high places should be securely lashed or otherwise fastened at the top to prevent sliding
and the feet must be on a firm and level base. Workers can be struck by vehicles used at the site.
While driving in reverse, the operator usually has a more limited field of view than while driving
forward and must therefore observe extra caution. Such vehicles must be equipped with a backup
alarm to warn workers that the vehicles are moving in reverse.

Material Handling: Accidents in manual handling of materials are primarily the result of unsafe
working habits--improper lifting. carrying too heavy of a load, incorrect gripping, or failing to wear
personal protective equipment. These may be avoided by testing the weight of an object before
attempting to lift and carry it. if it 1s too heavy get help, and if possible, use mechanical lifting aids.
The proper method for lifting 1s:
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+ Get a good footing.

. Place feet about shoulder width apart.

. Bend knees to pick up load. Never bend from waist.

. Keep back straight.

. Get a firm hold. Grasp opposite corners of the load, if possible.

. Keep the back as upright as possible.

. Lift gradually by straightening the legs--don't jerk the load.

. Keep the weight as close to the body as possible.

. When changing directions, turn the entire body, including the feet.
. Don't twist the body.

Physical hazards associated with driiling and excavation activities are described under Sections 5.4
and 5.5 of the General HSP, respectively.

5.2.3 Biological Hazards

5.2.3.1 Bloodborne Pathogens

For purposes of this health and safety plan, personnel are placed into classification B of Dames &
Moore's Bloodborne Pathogens Program. This classification includes projects where required tasks
normally do not, but could, involve exposure to blood, bodily fluids, or tissues--for example, in the
event first aid or Cardiopulmonary Resuscitation (CPR) is required. If exposuré to blood, bodily
fluids, or tissues occurs, Universal Precautions such as the following will minimize the chance of
contracting disease,

. Wash hands with soap and water as soon as possible after contact with biood, bodily
fluids, or human tissue from an injured worker. When hand washing facilities are not
readily available, antiseptic hand cleansers in conjunction with clean cloth/paper
towels will be used and hands will be washed with soap and water as soon afierwards
as possible.

DAMES & MOORE
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. Wear gloves when anticipating contact with blood, bodily fiuid, tissues, mucous

membranes, or contaminated surfaces, or if breaks in the skin are present.

. Wear appropriate protective equipment at all times. including a mask and eye
protection, if aerosolization or splattering may occur when attending to an injured

worker or when conducting normal work routines.

. Insure that mouthpieces and appropriate personal protective equipment are readily
available in first aid kits.

. Report immediately to the Site Health and Safety Officer all sticks (punctures) or
cuts, mucosal splashes, or contamination of open wounds with blood or bodily fluids.

. Dispose of all spills which contain or may contain biological contaminants in
accordance with policies for biohazard waste disposal. Until cleanup is complete, an
accident area must be roped off from other workers.

The following work practice controls will also be used to eliminate or minimize employee exposure.
Where occupational exposure remains atter instituting these controls. personal protective equipment

will also be used.

. Ingestion of bloodborne pathogens - Eating, drinking, smoking, applying cosmetics,
and handling contact lenses are prohibited in work areas where there is a reasonable
potential for occupational exposure. Food and drink will not be kept in refrigerators,
freezers, shelves, cabinets or on countertops or benchtops where blood or other

potentially infectious materials are present.

. If handling potentially infectious bodily parts following dismemberment in an
accident, specimens of blood or other potentially infectious materials will be placed
in a container which prevents leakage during collection, handling, processing,
storage, transport. or shipping. The container will be labeled or color coded

according to labeling requirements and closed prior to storage, transportation, or

10
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shipping. If outside contamination of the primary container occurs, the primary
container will be placed within a secondary contatner that is puncture-resistant in

addition to the above characteristics.

. Equipment (such as drill rigs or equipment used in first aid response) which may
become contaminated with blood or other potentially infectious materials will be
examined prior to servicing or shipping and decontaminated as necessary, unless the
site supervisor determines that decontamination of such equipment is not feasible,
A readily observable biohazard label will be attached to the equipment stating which
portions remain contaminated. The site Field Team Leader will ensure this
information is conveyed to all effected employees, the servicing representative and/or
manufacturer as appropriate, prior to handling, servicing or shipping so that
appropriate precautions may be taken.

. Personal protective equipment - appropriate personal protective equipment will be
provided, such as gloves and mouthpieces in the first aid kit.

. All emergency first aid kits will contain red biohazard bags to contain waste created

in first ard/emergency situations.

- Gloves will be womn at all times.

- Containers will not be overfilled.

- Containers will be tightly closed or sealed prior to transportation.

- Pools of blood, bodily fluid, tissue, or spills from bichazard waste containers
will be cleaned up with sodium hypochlorite or Chlorox™ bleach, 1 part to

10 parts water.

When an exposure incident is reported, the Delivery Order Manager will complete Form 2,
Bloodborne Pathogens Incident Evaluation Form, and will immediately refer the employee for a

11
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confidential medical evaluation and follow up. This referral must be made within 24 hours of the
incident. This will be completed at a reasonable location and performed by, or under the supervision

of, a licensed physician or other licensed health care professional.

The decontamination of the equipment used during a bloodborne pathogen exposure will include the

following:

L. Clean spills from around equipment immediately.

2. Employees engaged in cleaning equipment will use personal protective equipment
that ensures there is no contact of potentially contaminated material with skin or
personal clothing.

3. Clean large equipment with a germicidal detergent or bleach (1 part to 10 parts
water), avoiding splatter or dripping. If dripping is reasonably anticipated, use a drop
cloth under the equipment being cleaned.

4, Wipe contamination from small, reusable equipment. Label the equipment with
warning labels indicating which parts are contaminated before sending it to an
appropriate location for reprocessing.

5. All cleaning materials and personal protective equipment will be disposed of as
infectious waste or properly prepared for transport to a laundry as potentially
infectious laundry.

6. Wash hands after removal of personal protective equipment.

5.2.3.2 Other

Site hazard for other biological agents (such as flora and fauna) is anticipated to be low. General
hazards and precautions are provided under Section 5.6 of the General HSP.

DAMES & MOORE
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5.2.4 [Electrical Hazards

Electrical hazards for this project are anticipated to be low. Specific electrical hazards that apply to
drilling and excavating activities are described under Section 5.4 (for drilling) and Section 5.5 (for

excavation) of the General HSP.

5.2.5 Heat/Cold Stress

The possibility for heat stress and/or cold stress exists for this project based upon the time(s) of the
year when work will take place. Section 5.3 of the General HSP describes hazards and precautionary
measures for both, which will be discussed during site safety briefings.

5.2.6 Noise Hazards

Personnel working within 15 feet of an operating drill rig, back hoe, or other noise generating
equipment will wear appropriate hearing protection (e.g. ear plugs). Appropriate hearing protection
will be worn during operations. Other noise hazards are anticipated to be low for this project.

5.2.7 Shipping Hazardous Material

The shipping of identified hazardous materials will be done in accordance with the General HSP,
Section 5.8, [dentified Hazardous Materials.

6.0 SITE WORKER TRAI

All employees working on site who may be exposed to risks will be in compliance with the training
requirements specified in Section 6.0 of the General Health and Safety Plan. The documents
certifying this training will be placed into Appendix B.

13
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The schedule for pre-entry briefings is found in section 6.5 of the General Health and Safety Plan.

Copies of the following torms will be completed in field:

Form | Subcontractor Statement of Compliance Form Required
Form 2 Bloodborne Pathogens Incident Evaluation Form
Form 3 Accident/Exposure Report Form
Form 4 Equipment Log Form Required
Form 5 Air Monitoring Data Form Required
Form 6 Site Safety Briefing Form Required
Form 7 Site Specific Health and Safety Plan/

Exposure History Form Required
Form 8 OSHA Poster for Private Industry Form Required
Form 9 Plan Acceptance Form Required

Form 10 Plan Feedback Form (Optional)

7.0 PERSONNEL PROTECTION

This project will be conducted using the following initial level of protection:
Level A~ LevelB__  LevelC___ LevelDX
The types of monitoring instruments used, as well as the action levels to upgrade personal protection

are shown on Table 3, Hazard Monitoring Methods, Action Levels, and Protective Measures. Table
4 provides a specific description of the levels of protection for this field effort.

8.0 MEDI A% ANCE

The medical surveillance program for site workers on this project is found in section 8.0 of the
General Health and Safety Plan.
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9.0 MONITORING

Air monitoring will be conducted for the chemical hazards described earlier. The equipment
necessary for exposure monitoring at this site consists of the photoionization detector (PID)
equipped with a 10.2 eV uitraviolet lamp. The Site Health and Safety Officer will ensure that this
instrument is calibrated in accordance with manufacturer's instructions (and logged) prior 10 use.
Air monitoring will be conducted by the Site Safety Officer and/or the Field Team Leader. Both the
Site Safety Officer and the Field Team Leader will be responsible for the enforcement of the safety
procedures during this project. Air monitoring concentrations will be recorded on the attached form
(Form 5). The procedures for upgrading personal protective equipment are contained in Table 2,
Other details regarding air monitoring are provided on Table 3.

10.0 SITE CONT

To prevent the accidental spread of contaminants, as a minimum, three zones will be delineated on

the site:

. Exclusion Zone: The exclusion zone will be visually identifiable by placing barrier tape,
cones, etc. at the periphery. Only authorized personnel may enter this zone and will be
equipped with proper personal protective equipment (PPE). At a minimum, this zone will
include all areas within a 20 foot radius of any invasive field activity (e.g. drilling,
excavating, sampling, etc.). This zone may be modified in size at the discretion of the Site
Health and Safety Officer.

. Contamination Reduction Zone: The contamination reduction zone (CRZ) will include the
area immediately outside the exclusion zone. This is the zone where personne!l and
equipment decontamination will take place. Only authorized personnel wearing appropriate
PPE may enter this area. The CRZ may be discontiguous and may occupy more than one
identifiable location at the site. The specific boundaries will be established by the Site
Health and Safety Officer.
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. Support Zone: The support zone, also referred as the work staging area, shall include all
areas at the site which have not been specifically identified as exclusion or CRZ areas. No
specific field effort-related PPE is required in this area.

The safety of personnel is paramount in any spill situation. The following guidelines are general
safety procedures to follow if a spill occurs:

. Personnel will maintain proper ventilation, wear appropriate personal protective equipment
(PPE), and will not work alone.

. Flush eyes with water a minimum of 15 minutes and wash skin with soap and water if
contact occurs. Remove clothing if exposed and wash affected area with soap and water,
preferably at a shower facility. Contact the nearest medical facility as specified in the HSP
for additional guidance.

The key to controlling a discharge is to stop the source and contain the spill before it spreads and
reaches greater proportions. As a result, the first line of defense lies with the personnel at the site
or personnel in charge of the facility. In order to minimize the clean-up operation, spilled wastes
must be contained and controlled at the original site by implementing the following guidelines:

. Restrict access to the area by unauthorized personnel.
. Notity the AFBCA and/or the individual in charge of the immediate facility.
. Wear appropriate PPE such as rubber gloves, apron, boots, and goggles. If the spill

is large (Class [ or IIT) only personnel trained in handling flammable liquids will be
permitted to remain or enter the area with proper PPE.

. Remove sources of ignition in close proximity to the spill. Notify the Fire
Department if sources are burning or cannot be removed and stay clear of the area.

1.0 DECONTAMINATION PROCEDURES

The decontamination procedures established for this project are located in Section 7.10 of the
General Health and Safety Plan,

16 DAMES & MOORE
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12.0 CONFINED SPACE ENTRY PROCEDURES

Confined space entry is not planned for this project. No employees will be allowed to enter a

- confined space during this project.

13.0 EMERGENCY RESPONSE PLAN
13.1 EMERGENCY RESPONSE PLAN

The emergency response plan is located as Section 7.8 of the General Health and Safety Plan. The
following table is further provided to aid in emergency contacts:

Hospital

Contact Person or Agency Telephone No.

Police Kansas City, Mo 911
Grandview Fire Dept 911

Fire KCFD (816) 331-2121
Richards-Gebaur 911

Ambulance Kansas City, Missouri 911

) Research Belton
Hospital (816)348-1200

Poison Center

Poison Control Center

(816) 234-3434
(800) 366-8888

Client Contact

P. Mark Esch

(816)348-2514

D&M Delivery Order Manager

Wayne A. Mizer

(913)677-1490W
(913)642-2987H

D&M Office Safety Coordinator

/Site Health & Safety Officer

L. Kristopher Moore

(913)677-1490W
(913)894-1378H

17
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Contact Person or Agency Telephone No.
P———————-——-—————l
oo Ken Fischer, CIH (301)652-2215 W
Division H&S Manager
Firmwide H&S Director Dr. Gary Krieger (303)294-9100 W
Other Resources:
Missouri DNR Glenn Golson (314)751-3176
U.S. EPA Spill Line (913)236-3778
U.S. EPA Region VII {800)424-9346
National Response Center -- (800)424-8802
(404)639-3111
ATSDR -~
(404)329-2889
CHEMTREC 24 Hour Phone No. (800)424-9300

13.2 ADDITIONAL ARTICLES TO BE TAKEN IN THE FIELD

The following additional articles will be taken into the field for safety purposes:

. Air monitoring equipment (i.e. PID and calibration supplies)
. First aid kit
. Fire extinguisher
. Portable eye wash
. Bloodbome pathogen kit
. Decontamination supplies
. Barrier tape
. Duct tape
18
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TABLE )
EXPOSURE LIMITS AND RECOGNITION QUALITIES

Exposure Standards Recognition Qualities
TLV/PEL (a) STEL M iDLH® Skin Odor/ LEL {d) [onization
COMPOUND {(ppm) {ppm} (ppm) Designation Threshold (%) Potential
{ppm) (ev)
Benzene 1.0 -- 3,000 -- 12 1.30 9.24
Ethyl benzene 100.0 125 2,000 - 2.3 1.00 8.76
Tetraethyl lead 0.08' -- 40' Yes musty - 11.10
Toluene 100.0 150 2,000 -- 2.9 ©1.20 8.82
Xylenes 100.0 150 1,000 -- 1.1 1.00 8.56
Ethylene Glycol 50.0 - 1007 -- odorless -- -
PCB - Aroclor® 1254° 0.5 (! 5! Yes mild hydrocarbon - -
| mg/m*
mL
3 One of several trade or common names which also include Aroclor® Series 1016, 1221,1232, 1242, 1248, 1260,
(a) The more stringent of either the Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) or the American Conference
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value {TLV).
(b Short Term Exposure Limit - 13 minute exposure.
e Immediately Dangerous to Life and Health.

(d) Lower Explosive Limit.



TABLE 2
HEALTH HAZARDS AND FIRST AID

Compound Routes of Entry Eye Irritation Symptoms Target Organs

Benzene Ingestion Yes [rritated nose & respiratory system, giddy, Blood, central nervous system, skin,
Absorption headache, nausea, staggered gait, fatigue, bone marrow, eyes, respiratory system
Contact anorexia, lassitude, dermatitis, bone marrow
Inhalation depression, carcinogenic

Ethyl benzene Ingestion Yes Irritated mucous membranes, headache, Eyes, upper respiratory system, skin,
Inhalation dermatitis, narcosis, coma central nervous system
Contact

Tetraethyl lead [ngestion Yes Insomnia, lassitude, anxiety, tremors, Central nervous system, cardiovascular
Absorption hyperreflexia, hypotension, pallor, nausea, system, kidneys, eyes
Contact convulsions, coma, low weight,
Inhalation ' disorientation, psychosis

Toluene Ingestion Fatigue, weakness, confusion, euphoria, Central nervous system, liver kidneys,
Absorption dizziness, headache, dilated pupils, muscle skin
Contact fatigue, insomnia, dermatitis
Inhalation

Xylenes Ingestion Yes Dizziness, excitement, drowsiness, Central nervous system, eyes,
Absorption incoherent staggering gait, irritated nose & gastrointestinal tract, blood, liver,
Contact throat, anorexia, nausea, vomiting, kidneys, skin
Inhatation abdominal pain, dermatitis

Ethylene Glycol Ingestion Yes Ingestion can lead to prostration or Eyes, upper respiratory system,

PCB - Aroclor® 1254

Inhatation unconsciousness, accompanied by metabolic
acidosis and renal damage. Inhalation
exposure can cause throat irritation , mild
headache, and possible lower back pain.

Ingestion Yes Irritation to eyes, skin chlora-acne, nausea,
Absorption edema of face and hand, abdominal pain,
Inhalation anorexia

gastrointestinal tract, kidneys

Skin, eyes, liver

NOTE: General First Aid Treatment

Eye:

Skin:
Inhalation:
Ingestion:

IRRIGATE IMMEDIATELY

SOAP WASH PROMPTLY

MOVE TO FRESH AIR - RESPIRATORY SUPPORT
GET MEDICAL ATTENTION IMMEDIATELY




TABLE 3
HAZARD MONITORING METHODS, ACTION LEVELS, AND PROTECTIVE MEASURES

Hazard Monitoring Methog iop Level Monitoring Schedule Protective Measures
Organic vapors PID Up to 5 ppm above background  Periodically (every 30 minutes) during Level D
(with 10.2eV lamp) in the breathing zone tnvasive ficld activities
3-50 ppm Periodically {every 30 minutes} during Level C
invasive field activities
> 50 ppm Periodically (every 30 minutes} during Level B or EVACUATE
invasive field activities AREA
Oxygen deficient 0, meter 25%-20.8% Continue operations
atmosphere
<20.8% Continuous monitoring
<19.5% Do not enter. Ventilate and determine if Level B
supplied air is required.
>25% Fire explosion hazard. Withdraw from area
immediately
Explosion CGl < 5% LEL Continue investigation
5-10% LEL Continue monitoring with caution as high

levels are encountered

> 10% LEL Explosion hazard. Withdraw from area
immediately



TABLE 4

PROTECTIVE EQUIPMENT FOR ONSITE ACTIVITIES

ACTIVITY LEVEL PROTECTIVE EQUIPMENT
Site remediation, C - Full facepiece air purifying respirator
oversight of AST
demolition, excavation, - Chemical-resistant clothing
removal and disposal; site
restoration, subsurface - Inner and outer chemical-resistant gloves
soil and ground water
sampling. - Safety boots

- Hard hat

. Hearing protection
Same as above D - Work clothes or coveralls

Safety boots
- Safety plasses or goggles
- Hard hat

- Hearing protection ~

Mandatory only when working in proximity of high noise generating equipment (e.g., generator, drill rig, etc.)
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FIGURE 1 - SITE LOCATION MAP
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FIGURES 2 AND 3 - SITE LAYOUT DIAGRAMS
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FIGURE 4 - EMERGENCY ROUTE TO BHOSPITAL
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APPENDIX A

Project Organization Chart



Richards - Gebaur Air Force Base Delivery Order Neo. 3

Organizational Chart
Air Force Base LS. Air Force Contracting Officers
Conversion Agency: | ~~""°" STt LS A boree Representative:
Mark Esch : : Contracting Officer Fred Waterman
USEPA Region VIl e Program Manager: Corporate Executive:
Bob Koke ': M. Gary Alkire, PE. Forrest Terrell, P.E.
: rIIoIrIInIcrrrIzizeeeeopee- 7{_" Tiieoeoees el
Missouri MDNR ! : Quality Assurance Officer:
Bob Geller | ..........- : Health & Safety Manager: Ginger Hicks
Glenn Golson Ken Fischer, CIH
mee e Site Health & Safety Officer:
; Kris Moore
Delivery Ordes Manager: | Site Qlﬁ]if)’ Assurance
Wayne Mizer T e anager:
Y John Plevniak
Field Team Leader:
Kris Moore
I
' |
Ross Analytical Services, Inc. X
s Lgboramrire\;lces W. R. King Contractors, Inc.
Drilling Subcontractor: :
Max's Enterprises, Other Subcontractors”
Inc. and Suppliers

ZH% DAMES & MOORE




APPENDIX B

Worker Training & Medical Surveillance Records
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MEDICAL BURVEILLANCE NOTIFICATION
Damap & Moore Health Services Group
Danver, CO

Employee Name: Sggtt Davig Exam Date: 01/08/9¢
Company: Dameg & Moore - Location: KSC

Job Title: Pield Tech.

Exam Type: Bage

This individual's medical status wae reviewed according to 29 CFR 1910.120,
1910.1001, 1910.134 and:

X 1Is qualified for full participation in hazardous waaste or ashestos
@ite work when conducted under the conditions of adequate training and
a health and safety plan.

—- I8 qualified at this time for participation in hazardous waste or
asbestoa site work when conducted under the conditione of adequate
training and a health and safety plan. These work modifications are
required.

.. I8 NOT QUALIFIED at this time for fulil part;cipatzon in hazardous
waste Or asbestos work, See below.

X_ Qualified to use a respirator,

NOT QUALIFIED to use a respirator.

e —

—  Follow-up under Dames & Moore account.

X_ Pollow-up with personal physician under personal health insurance,

l . {q _q (ﬁ 24 l% MDI‘”

Date Gary R. Krieger, MD, MPH, DABT
Damas & Moore Medical Director

THE INFPORMATION PROVIDED ON THIS FORM WILL BE CONSIDERED INVALID ON l-.?-Q'?
For information needed after the expiration date, contact the Dames & Moore
Medical Surveillance Group, Denver, Colorado (303) 295-7978

Supervisor: Wayne Mizer

Manager: Gary Ruas

Divigion Health & Safety Manager: Tom Natsch
Office Safety Coordinator: Gary Russ
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O S HA 1910 120

HAZARDOUS WASTE OPERATIONS
AND EMERGENCY RESPONSE

This is to certify that SCOTT DAVIS

has successfully completed the 40 hour training required
within 0.S.H.A. 1910.120 (q), and is hereby certified as a

"HAZARDOUS MATERIALS TECHNICIAN"

Organization: University of Missouri at Rolla
| Dates: January 2 - 5, 1996

Certified By: Consolidated Resources Inc.
| Instructors Signature W W
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MEDICAL SURVEILLANCE NOTIFICATION
Dames & Moore Health Services Group

Denver, CO =
Employee Name: Meera Desai Exam Date: 02/28/95
Company: Dames & Moore Location: KSC

Job Title: Agst. Endgineer
Exam Type: Base

This individual's medical status was reviewed according to 29 CFR 1910.120,
1910.1001, 1910.134 and:

X_ Is qualified for full participation in hazardous waste or asbestos
gsite work when conducted under the conditions of adequate training and
a health and safety plan.

Is qualified at this time for participation in hazardous waste or
asbestos gite work when conducted under the conditions of adequate
training and a health and safety plan. These work modifications are
required.

Is NOT QUALIFIED at this time for full participation in hazardous
waste or asbestos work. See below.

X Qualified to use a respirator.
NOT QUALIFIED to use a respirator.

Follow-up under Dames & Moore account.

X Follow-up with personal physician under health insurance.

2.0 -P5

Date

Dames & Moore Medlcal Director

THE INFORMATION PROVIDED ON THIS FORM WILL BE CONSIDERED INVALID ON _72J5-5%
For information needed after the expiration date, contact the Dames & Moore
Medical Surveillance Group, Denver, Colorado (303} 299-7978

Supervisor: Dave Van Dyke

Manager:

Division Health & Safety Manager: Tom Covilli
Office Safety Coordinator: Dave Van Dyke
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| artificate of Complery,

HE This Certifies That
Meera Desai

Nl “has completed 8-hour OSHA Refresher Course
et P ‘ in accordance with 29 CFR 1910.120

Presented by:

> 29 DAMES & MOORE .
v

Overland Park, Kansas ‘2 ' Cd i '

June 23, 1995 Training Director Elstos i1}




Certificate of Completion
presented to

Meera Desai

40 - Hour Initial Training_

Hazardous Waste Operation and Emergency Response
29 CFR 1910.120

MAY 16 - 20, 1994°
3 STRUC

I LIL RN
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MEDICAL SURVEILLANCE NOTIFICATION
Dames & Moore Health Services Group
Denver, CO

Employee Name: Laurence K. Moore Exam Date: 11/28/95
Company: Dames & Moore Location: KSC

Job Title: _Geologist
Exam Type: Annual, ECG

This individual's medical status was reviewed according to 29 CFR 1910.120,
1910.1001, 1910.134 and:

Is qualified for full participation in hazardous waste or asbestos
site work when conducted under the conditions of adeguate training and
a health and safety plan.

X 1Is qualified at this time for participation in hazardous waste or
asbestos site work when conducted under the .conditions of adequate
training and a health and safety plan. These work modifications are
required.

Must wear hearing protection.in high:noiséiareas....

Is NOT QUALIFIED at thisg time for full participation in hazardous
waste or asbestos work. See below.

X _ Qualified to use a respirator.

NOT QUALIFIED to use a respirator.

Follow-up under Dames & Moore account.

Follow-up with personal physician under personal health insurance.

1-4-9% - PNy
Date Gary R. Krieger, MB, MPH, DABT

Dames & Moore Medical Director

THE INFORMATION PROVIDED ON THIS FORM WILL BE CONSIDERED INVALID ON Qg{ﬁ'ﬂé
For information needed after the expiration date, contact the Dames & Moore
Medical Surveillance Group, Denver, Colorado (303) 299-7978

Supervisor: Wayne Mizer

Manager: Gary Russ

Division Health & Safety Manager: Tom Natsch
Office Safety Coordinator: Gary Russ

w
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MEDICAL SURVEILLANCE NOTIFICATION
Dames & Moore Health Services Group
Denver, CO

Employee Name: John Plevniak Exam Date: 02/02/96
Company: Dames & Moore Location: KSC

Job Title: Geologist

Exam Type: Biennial, CXR

This individual's medical status was reviewed according to 25 CFR 1910.120,
1910.1001, 1910.134 and:

X Is qualified for full participation in hazardous waste or asbestos
site work when conducted under the conditions of adequate training and

a health and safety plan.

Is qualified at this time for participation in hazardous waste or

asbestos site work when conducted under the conditions of adequate

training and a health and safety plan. These work modifications are

required.

Is NOT QUALIFIED at this time for full participation in hazardous
waste or ashestos work. See below.

X Qualified to use a respirator.

NOT QUALIFIED to use a respirator.

X Follow-up under Dames & Moore account.

Follow-up with personal physician under personal health insurance.

Qualified for non-hazardous work requiring hearing protection.

n; - .
a_ﬁ?'-?c Ji‘l* o J"\. '.c\ﬂ—ﬂ-‘.az,\ S M
Date Gary R. Kdieger, MDS MPH, DART
Dames & Moore Medical Director

THE INFORMATION PROVIDED ON THIS FORM WILL BE CONSIDERED INVALID ON 52;PZ£
For information needed after the expiration date, contact the Dames & Moore
Medical Surveillance Group, Denver, Colorado (303) 299-7978

Supervisor: Wayne Mizer

Manager: Gary Russ

Division Health & Safety Manager: Tom Natsch
Office Safety Coordinator: Gary Russ



Red Cross

; + American

This certifies that

JO\'\.-V\ Peonia

has completed the requirements for

ADULT CPR

sponsored by

ARC

Date compieted

3-11-95

SL\O ~nga J’V\\%%\ o2 -'_- - ' :



THIS IS TO CERTIFY THAT
ouw € /PU':\JN\A\(-

satisfactorily completed a program of
BASIC FIRST AID

(date) 74 // 7 /r‘; 2

R.H. Sanders & Assoc.
7807 - 15th Avenue
Kenosha, Wi 53140
1-800-869-928%

o



Gertifimfé’ (ff C"(Ili/l/?/g/,b Y,

This Certifies That

Join Plevmink

has completed 8-hour OSHA Refresher Course
in accordance with 29 CFR 1910.120

Yy _
' Presented by:
PR 2% DAMES & MOORE

Gvérlahd Park, Kansas bati

June 23, 1995 "Iraining Dirétor




A2
e EMILCOTT
ASSOCIATES, INC.

HEALTH, SAFETY AND ENVIRONMENTAL
TRAINING PROGRAM

This Certifies That

John_ Plevniak

Has Successfully Completed

40 Hour Health and Safety Tralning Course for Hazardous Waste Operations

Date _August_31, 1989 (ocation Mnamn_ug

BRUCE D, GROVES, CIH

Couwrse Director




DAMES & MOORE MEDICAL SURVEILLANCE PROGRAM
EMPLOYEE NOTIFICATION LETTER

Dear Gor ~ 'Q iy L

This letter is a written report regarding the results of vour examinarion as required by the OSHA Hazardous
Wasie and Emergency Response Standard (1910.120). Although exposure 10 toxic substances may be
hazardous, an individual's nisk may be controlled by meticulous observation of safe werk practices and the use
of personal protective equipment.

It is important to note thar this type of examination does not substinute for ongoing care by your personal
physician. Additional aspects of routine bealth care should be discussed with your own physician. Summarized
below are abnormalities noted during your exam.

Medical Surveillance findings: / VI @dha rA

Non-work related medical conditions which require follow-up:

x Qualified for full participation in hazardous wasie work when conducted under the conditions
of adequare training and a heaith and safery plan.

The examination disclosed a medical condition which requires these special medifications or
work restrictions.

Is not qualified at this time for full participation in hazardous waste work. See comments
below,

/\ Qualified to use a respirator.

Not qualified to use a respiraor. /
103411 S. HUGHES, MD

Examining Physician’s Printed Name

— -
g/Physiciais Signature

¢: Gary R. Krieger, MD, MPH, DABT
Medical Director, Dames & Moore

T ML FADLAD ATDAme,s AT s SAgE 1 e



o _-This cenifies that  °, )

" GARY RUSS . . .- .-
ﬂ‘;ts;oml:;létcd the requirements for .
.37 "ADULT CPR B

: SRR _sponsored by
.~ GREATER KANSAS CITY -~ =
AMERICAN RED CROSS-SM

J:
&)
g
k

ri

AR

L

Date ‘complctcd

12/07/95

Instructor’s Signature

(ra)

Holder's Si re

The American Red Cross recognizes chis training as valid
for one year from completion date.
* ETD) 30 Cert. 653212 (Jan. 1993)

R .



This certifies that
Gary Russ
has completed the requirements for

ADULT CPR

sponsored by

1Ca1

Shawnee Mission Branch

Red Cross

Amer

- Date completed

+

11/19/94

yng.

Chairman, Ame Red Cross

Instcuctor’s Signature

Qpand e

Holder's Signature

The American Red Cross recognizes this raining 2s valid
for one year from completion date.

* @S0 52 Cerv. 653212 (Jan. 1993)

This certifies that
Gary Russ
has cornplcted-‘thc requirements for

STANDARD FIRST AID

sponsored by

Shawnee Mission Branch

ican

Red Cross

Amer

Date completed

o

11/19/94

Instructor’s Signature

Hoider's Signature

The American Red Cross recognizes this taining as valid .
.@m for three yeary [rom completion date.
” ' L Cem.653207 Qan. 1993)



G ertl ftcatc’ (Jf 6(7///1,(7/6’1‘/0

This Certifies That
Gary Kuss

has completed 8-hour OSHA Refresher Course
in accordance with 29 CFR 1910.120

Presented by:
% DAMES & MOORE

Overland Park, Kansas i"/ MM

June 23, 1995 "Fraining Director

na w3 1




oertificate of Complez,

r
This Certifies That
Gary K. Kuss
has completed 8-hour OSHA Supervisor Course
in accordance with 29 CFR 1910.120
.,‘ | Presented by:
: 4%)&1\'1 ! —
AL 29 DAMES & MOORE
& -
Ovcria;l‘d‘ I’.lrk Kansas ‘ﬂ——/ d%
April 15, 1995 | R | “lraining Director T




Gary Rués‘ |

- has full'llled the reqmrements of the S Y
L Occupatlonal Safety and Health Admlmstratmn
B under 29 CFR 1910.120 - :

Course Date: may 16~20, 1994
Course Location: 0lathe, KS

Social Security Number: 526-59-7347
Certification Number: LRIK6VIFI-0185

- 22X
Haz-Mat Response, Inc. g

Instrucior
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MBRDICAL SURVEILLANCE NOTIFICATION
Dames & Moore Health Services Group
Denver, CO

Employee Name: Sam St. John Exam Date: 01/09/9¢6
Company: Dameg§ & Moore Locatioen: K8C

Job Title; Field Tech.
Exam Type: Bage

This individual's medical gtatus wae reviewed according to 29 CFR 1910.120,
1910.1001, 1910.134 and:

X_ Is qualified for full participation in hazardous waste or asbestos
site work when conducted under the conditlons of adequate training and
a health and safety plan.

Is qualified at this time for participation in hazardous waste or
asbestos eite work when conducted under the conditions of adequate
training and a health and safety plan. These work modifications are
required.

Ia NOT QUALIFIED at this time for full participation in hazardous
waste or aghestos work. See below.

X Qualified to use a respirator.

NOT QUALIFIED to use a respirator.

Follow-up under Dameg & Moore account.

Follow-up with personal physician under perasonal health insurance.

J,lq ,C“’ '44-— 2‘ l‘u:..hy\, MD ;m':ﬁ

Date Gary R. Krikger, MD, MPH, DABT
Dames & Moore Medical Pirector

THE INFORMATION PROVIDED ON THIS FORM WILL BE CONSIDERED INVALID ON I*ﬂ-F77
For information needed after the expiration date, contact the Dames & Moore
Medical Surveillance Group, Denver, Colorado (303) 299-7%78

Supervisor: Wayne Mizer

Manager: Q(ary Russ

Division Health & Safety Manager: Tom Natach
Office Safety Coordinator: Gary Russ



"0.S.H.A. 1910.120

HAZARDOUS WASTE OPERATIONS
AND EMERGENCY RESPONSE

This is to certify that SAM ST. JOHN

has successfully completed the 40 hour training required
within 0.S.H.A. 1910.120 (q), and is hereby certified as a

"HAZARDOUS MATERIALS TECHNICIAN"

ot

o
Iz

Organization: University of Missouri at Rolla

Dates: January 2 - 5, 1996
Certified By: Consolidated Resources Inc.

Instructors Signature
Date (s / 96




The Ameri&an Réd Cross recognizes this training as valid
for thiee years from completion date.




APPENDIX C
Field Forms



FORM 1

SUBCONTRACTOR STATEMENT OF COMPLIANCE FORM

This is to confirm that the employees listed below are qualified by virtue of training and experience to engage in
field activities at located in s

, in connection with the applicable Subcontract Agreement berween Dames & Moore and

dated .19 . Further, all said employees have

been determined to be properly trained and medically fit to perform those activities prescribed by said subcontract
and to use the respiratory protective equipment necessary to perform the job safely in accordance with 29 CFR 1910
and 1926 and any other Federal, State, or local requirements.

Employee Names

Name of Subcontractor

Signature of Authorized Subcontractor Representative

Printed Name of Authorized Subcontractor Representative




FORM 2

BLOODBORNE PATHOGENS INCIDENT EVALUATION FORM

Employee Name:

Office/Location:
Date: Time: a.m./p.m.

Circumstances: Supervisor's Assessment of the Following Control Measures Used at the Time of the Exposure

(see definition below):

Route of Exposure:

Engineering:

Work Practice:

Personal Protective Equipment:

Reason for Failure of the Control Measures or Failure to Comply with Recommended Protective Measures:

Measures Taken to Minimize Reoccurrence of incident:

Supervisor's Signature:

Definitions:

Exposure Incident: a specific eye, mouth, other mucous membrane, non-intact skin, or parenteral contact with blood or other potentially
infectious materials Lhat result from the performance of an employee's dutics.

Engineering Controls: controls (¢.g., sharps, disposal containers, self-sheathing needles) that isolate or remove the bloodborne pathogens
hazard from the workplace.

Work Practice Controls: controls that reduce the likelihood of exposure by altering the manner in which a task is performed (e.g..
prohibiting recapping of needles by 2 two-handed technique).

Personal Protective Equipment is specialized clathing or equipment worm by an employee for pratection against a hazard. General work
clothes not intended to function as protection against a hazard are pgt considered 1@ be persenal protective equipment.




FORM 3

ACCIDENT/EXPOSURE REPORT FORM

EMPLOYEE NAME DATE OF BIRTH

HOME ADDRESS PHONE NO.

SEX: OMALE OFEMALE JOBTITLE SOCIAL SECURITY NO.

OFFICE NO. OFFICE LOCATION DATE OF HIRE

HOURS USUALLY WORKED: HOURS PER DAY HOURS PER WEEK TOTAL HOURS WEEKLY

WHERE DID ACCIDENT OR EXPOSURE OCCUR? (INCLUDE ADDRESS)

COUNTY ON EMPLOYER'S PREMISES? DYES ONO

WHAT WAS EMPLOYEE DOING WHEN INJURED? (BE SPECIFIC)

HOW DID THE ACCIDENT OR EXPOSURE OCCUR? (DESCRIBE FULLY}

WHAT STEPS COULD BE TAKEN TO PREVENT SUCH AN OCCURRENCE:

OBJECT OR SUBSTANCE THAT DIRECTLY INJURED EMPLOYEE:

DESCRIBE THE INJURY OR ILLNESS PART OF BODY AFFECTED

NAME AND ADDRESS OF PHYSICIAN

IF HOSPITALIZED, NAME AND ADDRESS OF HOSPITAL

DATE OF INJURY/ILLNESS TIME OF DAY

LOSS OF ONE OR MORE DAYS OF WORK? YES/NO IF YES - DATE LAST WORKED

COMPLETED BY (PRINT) SIGNATURE

TITLE DATE

Immediately upon Jeaming of the incident, an Accident’Exposure Report Form must be completed by the supervisor or Site Health and Safety Officer and the injured
person(s) tor subminal to the Project Manager and Office Satety Coordinator. The completed report must then be immediaiely transmitied to the Regional H&S Manager
and the linnwide H&S Direcior.




FORM 4
EQUIPMENT LOG FORM

PROJECT NAME: INSTRUMENT:
PROJECT NUMBER: SERIAL NUMBER:

PERFORMED/ CALIBRATION INITIAL CORRECTED | BATTERY | MAINTENANCE AND REPAIR
CALIBRATED STANDARD* READING * READING * CHECK

BY (Y/N)

*Specify Units




FORM 5
AIR MONITORING DATA FORM

PROJECT NAME: INSTRUMENT USED:
PROJECT NUMBER: SAMPLES BY:
DATE: CALIBRATION DATE:

ESTIMATED WIND DIRECTION: DOE ow
ESTIMATED WIND SPEED: 0 Moderate

FIELD ACTIVITIES:

BACKGROUND LEVEL: LOCATION:

SAMPLE DURATION LOCATION READING COMMENTS
NUMBER (MINUTES} {PPM)




FORM 6

SITE SAFETY BRIEFING FORM

PROJECT NAME PROJECT NUMBER

DATE START TIME COMPLETED

SITE LOCATION

TYPE OF WORK (GENERAL}

SAFETY ISSUES

TASKS (THIS SHIFT).

PROTECTIVE CLOTHING/EQUIPMENT:

CHEMICAL HAZARDS:

PHYSICAL HAZARDS:

CONTROL METHODS:

SPECIAL EQUIPMENT/TECHNIQUES:

NEAREST PHONE:

HOSPITAL NAME/ADDRESS:

EMERGENCY RESPONSE PLAN REVIEW INCLUDING EMERGENCY EVACUATION ROUTE:

SPECIAL TOPICS (INCIDENTS, ACTIONS TAKEN, ETC.)

ATTENDEES

PRINT NAME SIGN NAME

MEETING CONDUCTED BY:




FORM 7

SITE SPECIFIC HEALTH & SAFETY PLAN
EXPOSURE HISTORY FORM

{To be Completed by Project Manager)

Job No:

Signed:

Dates From/To:

Hours on Site;

Suspected Contaminants

Yerified Conlaminants and
Airbarne Concentration Thereof




FORM §

OSHA POSTER FOR PRIVATE INDUSTRY FORM




FORM 9

PLAN ACCEPTANCE FORM

INSTRUCTIONS: This form is to be completed by each employee to work on the subject project work
site and returned to the Office Safety Coordinator (OSC) prior to site activities.

Project Name:

Project Number:

Date;

[ represent that I have read and understand the contents of the above Plan and agree to perform my work in

accordance with it.

Signed

Print Name




FORM 10

PLAN FEEDBACK FORM

Project Name:

Project Number:

Date:

Problems with plan requirements:

Unexpected situations encountered:

Recommendations for future revisions:




APPENDIX D

Material Safety Data Sheets



Material Safety Data Sheets Collection:
Genium Publishing Corporation:

@ 1145 Catalyn Street Sheet No. 713
Schenectady, NY 12303-1836 USA Lead (Inorganic)
(518) 377-8854

-. ) Pb) : E:i.luwidely throughout the world in anumbcrofm'lu main commercial source

T
is (lead sulphide). Lead mineral is separsted from crude ores by blast-fumace mmelting, drossing, or elecuolytic I 4
i .Ludhusednluﬂyinmufmm;mebmmomumm_inmufmmm liead and both  § - 0
anic 0 ioorgais lead compounds n ceramios, plastis, end elecronic devices; o prodcing jon,solder, - K 0 X0
:Eleeova'ing. lead, and other metal (brass, pipes, canlking); in metallurgy; in weighis snd'as ballast; as a 0
chemical intermediate for lead alkyls and 13; a3 a copstuction material for the linings, piping, and equipment HMIS
used to handle the comosive gases and liquids used in sulfuric acid manufacturing, petroleum refining, halogenation, sul- H 3
fonation, extraction, snd jon; and for x-ray and atomic rediation protection. E 1
Other Designations: CAS No. 7439-92-1, lead oxide; lesd salts, inorganic; metallic lead;plumbn_m. o R ©
Manufscturer: Cootact your supplier or distributor. Consuit the latest Chemicalweek Buyers’ Guide™ for a suppliers list PPG*
Cautions: Inorganic lead iz a potent ic poison. Organic lead (for example, tetracthyl lead) has severe, but different, health effects, * Sec. &
Ocmpaﬁoudladpohminghduewmofdmndfum jor affected organ systems are the nervous, blood, and reproductive
systems, and kiducys. impai or disease may result from & severe acuneshort—o:long-m:mm_m.
‘Section 2. Ingredients and Qccupational Expo
Lead (inorganic) fumes and dusty, as Pb, ca 100%
1989 OSHA PELs (Lead, fnor- 198990 ACGIH TLV (Lead, 1985-86 Toxicity Datat
gmlc compounds) hownk, fumes and dusts) Humag, inhalation, TC, : 10 ug/m? affects gastrointestinal tract
-hr TWA: 50 #m’ TLV-TWA: 150 pg/m? and liver .
Action Level TWA®*: 30 pg/m’ Human, oral, TD, : 450 mg/kg ingested over 6 yr affects
peripheral and central nervous sysiems
29 CFR 1910.1025 Lead Standard 1983 N1OSH REL Ray, orat, TD ¢ 790 mg/kg affects multigeneration reproduction
Blood Lead Level: 40 pg/100 g 10-br TWA: <100 pg/m’

* Action {cvel applies o employee ex without regard to respiraior use.
?SQNIOSH.&:F(OFTM. ,crdditicml mutative, reproductive, and toxicity data

Polnt 3 {1 C) . Molecular Weight: 207.20
Melﬂni‘m&lj ‘F(3224 °C) Speeific Gravity (20°C/4°C): 11.34
Vapor : .77 mm Hg at 1832 "F (1000 *C) ater Solubllity: Relatively insoluble in hot or cold water*

Viscoaity: 3.2 cp at 6213 “F (3274 °C) ,
Appearance and Odor: Bluith-white, silvery, gray, very soft meta,

* Lead dissolves more easily st 2

|LE one;:ﬁ;ﬁed

mpomd. o { Autoignition empentun None repo : Noge.
Extinguishing Medis: Use dry chemical, carbon dioxide, water spray, or foam to extinguish fire.
Unusual Fire or Etpldon%udﬂ: Flammable and moderately explosive in the form of dust when exposed to heat or flame,

Special Fire-fighting Procedures: Isolate hazard arca and deny entry. Since fire may produce toxic fumes, wear a sclf-coatained breathing

appanatus (SCBA) with & full facepiece operated in the pressure-demand or pogitive-pressure mode end full protective equipment, Be aware of
nunoff from fire control ‘%ono(nlemmmorwuerways. P P

Road:

Stability/Polymerization: Lead is siable af room temperature in closed containers under normal storage and handling conditions. It tamishes o0
oceur,

. Hazardous pol canoot s
Chemical Incompatibilities: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
zirconium, disodium acetylide, and oxidants, A violeut reaction on 7i'giticm may occur with concentruted hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonivm nitrate (below 'C with powdered lead). Lead is attacked by pure water and weak organic
acids in the prescoce of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents.
Conditions to Avoki: Rubber gloves containing lead may ignite in nitric acid,

ll-hnrdom Products of Decomposition: Thermal cxidative decomposition of lead can produce highly toxic fumes of lead.

Section ealth: Haz ard: Ihai i ' R o R TR A,
Carcipogenlcity: Although the NTP and OSHA do not list lead as & carcinogen, the JARC lists it as probably carcinogenic to humang, but having
(usually) no human evidence, However, the literature reports instances of lead-induced neoplasms, both benign and malignant, of the kidney and
other organs in laboratory rodents. Excessive exposure to lead has resulted in newrologic disorders in irfants. Experimental studies show lead has
reproductive and teratogenic effects in laboratory mimals. Human male avd female reproductive effects are also documented.
$ of Risks: Lead is a potent, systemic poison that affect a variety of organ srslnm. including the nervous system, kidneys, reproductive
system, blood formation, and gastrointestinal (GI) system . The most important way lead eaters the body is through inhalation, but it can also be
ingested when lead dust or unwashed hands coptamunaie food, drink, or cigarettes. Much of ingested lead passes through feces without absorption
into the body. Adults may absorb only 5 10 15% of ingesied lead; children may absorb a much larger fraction. Once in the body, lead enters the
bloodstream and circulates to various organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores
increases as exposure continues, with possibly comulative effects. Depending on the dose entering the body, lead can be deadly within several
days or affect health afier many years, Very high doses can cause brain damage (encephalopathy).
Medical Conditions Aggravated by Exposure: Lead may sggravate nervous system disorders (e.g., epilepsy, neuropathies), kidney diseases,
2@3]1 blood pressure (hypertension), mfertility, and apemia. Lead-induced anemia and its effect on blood presssure can aggravate cardiovascular

iscase.

Continue on next page
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No.713  Lead (Inorganic) 3/90

o 6. Health: Hazard Data, continued
Target Oﬁns: Blood, central and peripheral nervous systems, kidoeys, and gastrointestinal (G1) tract.

try Routes: [nhalation, ingestion. L
Acute Effects: An acute, short-term dose of lead could cause acule encephalopathy with seizures, coma, and death. However, short-term

sures of this magnitude are rare. Reversible kidney damage can occur from acute exposure, as well as snemia.
Effects: Symptoms of chrouic Jong-term overexposure include appetite loss, nausea, metallic s in the mouth, lead lipe on gingival

{gum) tissue, constipation, snxiety, anemia, palior of the face and the eye grounds, excessive tiredoess, weakmess, insonmia, headache, nervous ir-

ity, fine tremors, numbness, muscle and joint pain, and colic sccompanied by severe abdominal pain. Paralysis of wrist apd, Jess often,
ankle extensor nuscles say ocour after years of irkreased lead absorption. Kidaey disease may also result from chroaic overexposure, but few, if

il severe ki has occurred. Reproductive damage it characterized by decreased sex drive, tence, and

sterility in men; and decreased fertility, menstrual cycles, and miscarriages in Women. Unbomn children may suffer neumiog:c d ..
or developmental problems due to excessive lead exposure in pregnast women. Lesd poisoning's severest result is encephalopathy manifested
mmacsrheadachem , convulyjons, coma, delirium, and possibly death,
Eyes: Gently Lift the £yelids and flush immediately and continuously with flooding amoupts of water until transported to an emergency medical
facility. Consult a physician immediately. L
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 13 min. Consult a physician if any health

compluaty develop.
lnhahthn:hmuupﬂmbﬁuh&mdwpﬁhu&%neﬁd.&mkaphysiﬁm ' ] .
llquﬂon: Nemgi::wmu)mmmmormnw g person. If large amounty of lead were ingested, induce vomiting with

syrup. Consult a immediately,
fter first aid, get appropriate in-plant, paramedic, or community medical suppoct.
Physidan’s Nt;t?: Fo‘?diagnods. obtzin blewd pressure, blood lead let’vel {PbB), sz?:c yrin (ZPP), complets blood count for microcytic
anemia and basophilic stippling, urinalysis, and blood ures nitrogea (BUN) of creatinine. ine periphera) motor neuropathy, lpallm-, and

o

gingival lead line, Use Ca- A to treat poison, but never chelate p.ophylactically. Coasult an occupational physician or toxicologist.
- Section 7, Spill; Leak; and Disposial Procedures ;

SpllVLeak: Notify safety persounel and evacuate all unnecessary personnel immediately. Cleanup personnel should protect against inhalation of

dusts or fume and cootact with skin (7 ¢yes. Avoid creating dusty conditions. Water sprays may be used in large quantities (o preveot the forma-

tion of dust. Cleanup methods such as vacuuming (with an %pﬂ'opnal.e filier) or wet mopping minirmizes dust di lpwsion. Scoop the spilled

material into closed containers for disposal or reclamation. Follow applicable OSHA re%g)lauons (29 CFR 1910.120).

gPlsxml: Contact your supplier or 2 licensed coniractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
atlons

Listed as a RCRA Hazardous Waste (40 CFR 261.13, Appeadix II-—EP Toricity Test Procedures)
Listed as a CERCLA Hazardous Substance® (40 CFR ﬁ),mmme Quantity (RQ): 1 1b {0.454 kg) {* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 355); Not li ’

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

:Section 8. Special Protection Data’

Go% : Wear protective ¢ chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133),
Respirator: Seck Eofenmﬂnm prior to respirator selecticn and use. Follow OSHA respirator regulations {29 CFR 1910.134) and, if neces-
suég wear 8 NIOSH-approved respirator. For emergency or acnroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an

A. Warning! Air-purifying respirators do not protect workers in oxygen-dsficient atmospheres.
Other: Wear impervious gloves, boots, aproas, megdgmdeu to prevent skin contact. Protective clothing made of man-made fibers and tacking

uro-ups, plw retain less dust from ! . .
Ventilation: i Eewd and local ventilation systems lo maiotain airbormne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventilation is prefi since it gemls coutaminmt dispersion into the work area by controlling it at its soyrce S

Safety Stations: Make available in the work ares emergeacy eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work arca: soft lenses may absorb, and all lenses concentrate, irmitants. Remove this
msizrial from qurshoe: and equipment. Laumdear contaminated clothing before wearing.

Comments: Never est, drink, or smoke in work wress. Practice good personal hygicoc after using this material, especially washing hands before
eating, drinking, smoking, using the toilet, or applying cosmetics.

[Section 9. Spedial Precautions and Comments

Smemm Store in tightly closed containers in a cool, dry, well-ventilated area away from all incompatible materials, direct
sunli heat and ignition sources.
Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-

halation of dust and fumes and ingestion of lead. Use oply with appropriate personal protective gear and adequate ventitation. Institute 2
respi protection that includes regular training, maintenance, inspection, and evalustion. Avoid creating dusty conditions. Segregate

contaminated clothing. Take precautions to protect laundry personnel. Practice l,gic‘od Y.-munal hygiene and housckeeping procedures,
For a variety of reasons, the lead conceniration in workroom air may aot correlate with the blood lesd levels w individuals.
Other Precautions: Provide prepiacement and periodic medical examinations which emfha.mc blood, nervous system, gastrointestinal tract, and
kidpeys, including a compiete blood count and urinalysis. Receive 2 complels history including previous surgeries and hospilalization, allergics,
smoh:f hm:ﬁ' alcohol consumption, proprietary drug intake, and occupatioual and nosoccupational lead exposure. Maintain records for
medical surveillance, airborne exposure monitorin, emrloyec complaints, and physician's writien opinions for at least 40 years or duration of
employment plus 20 years. Measurement of blood i’ead evebg’bB) and zinc pmw‘Forply_'nq (ZPP) are useful indicators of your body's lead
absorption level. Maintain worker PbBs at or below 40 ug/100 g of whole blood. To minimize adverse uctive health effects 10 parents and
developing fetus, maintain the PbBs of workers intending to have children below 30 ug/100 g. Elevated PbBs increase your risk of disease, and
the longer you have elevated PbBs, the greeter your chance of substantial permanent damage.

I'I‘nnspwtaﬂon Data (49 CFR 172.102)

IMO Shipp! nchame: Lead compounds, soluble, p.o.5.

IMO Hazard Class: 6.1 ,

1D No.: UN2291

IMO Label: St Andrews Cross (X, Stow away from foodstuffs)

IMDG Packaging Group: 1

MSDS Collection References: 26,38, 73, 84, 85, 83, 89, 90, 100, 101, 103, 109, 124, 126, 132, 133, 134, 136, 138, 139, 142, 143

Prepared by; MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, M5 4
Copyright © 1950 by CQenimm Fubliaiing Covporsdon. Aoy il wae ov rep 300 witiout e pub] ihir's permitsion is profb Jodgrments & 1o the suitsbiry of informetion heren far he pareiuser's pamose
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Genium Publishing Corporation Material Safety Data Sheets Collection:
® One Genium Plaza Sheet No. 385
Schenectady, NY 123044690 USA Ethylbenzene

(518) 377-8854 Issued: 8/78 Revision: B, 9/92

T T T T AT ORI T e

Ethylbeuzene (CH;C,H,) Description: Derived by heating benzene and ethylene in presence of aluminum chloride with R 1 NFPA
ubaqmdinﬂllim.Wﬁmwy&mﬂamhd:ymmhmlqmmﬁmpudﬁm?mﬁm 1 3 o
of naphthenes. Used ss & solvent, an entiknock agent in gasoline; and as an intermediate in production of synthetic ubber, S 2% oo
styrene, cellulose acetate, diethylbenzene, acetophenone, ethyl anthraquinone, propyl oxide, and a-methylbenzol alcohol. !( Sh: 0
Other Designations: CAS No. 100-41-4, ethylbenzol, EB, phenylethane, NCI-C56393. ) : o Pl
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list rpoos HMIS

H 2%

R 0
Cantions: Ethylbenzens is & akin and mecous membrane irritant considered the most isvitating of the benzene seties. Inhalation PPE - Sec. 8
causes acute and clronic central nervous system (CNS) effects, It is highly flammable and forms explosive mixtures with air. t ?&r:ﬂm‘c

Ethylbenzene, ca >99.0%, Impurities include ~ 0.1% meta & para xylene, ~ 0.1% cumene, and ~ 0.1% toluene,

1991 OSHA PELs = 1992.93 ACGIH TLVs 1983-86 Toxkity Data®

8-hr TWA: 100 ppm (435 mg/m?) - TWA: 100 ppm (434 mg/m®) Human, inhalation, TC, : 100 pprv8 hr caused eye effects,
15-min STEL: 125 ppm (545 mg/m®)  STEL: 125 ppm (545 mg/m?) sleep, and respiratory changes.

Action Level: 50 ppm (217 mg/m?”) 1990 DFG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chromatid
1990 IDLH Level TWA: 100 ppm {440 mg/m®) exchange.

2000 ppm Category 1: local irritants . Rat, oral, LDy 3500 mg/kg; toxic effects not yet reviewed
1996 NIOSH REL Peak Exposure Limit: 200 ppm, 5 min Rat (female), inhalation, TC,: 1000 ppm/7 hr/day, 5 days/
TWA: 100 ppm (4}5_ mgfm Dﬁ:m‘;?u;;l::;:““ of i‘;::‘ﬁ wk, for 3 wk prior to mating and daily for 19 days of gesta-
STEL: 125 ppm (545 mg/m’) g absorp tion produced pups with high incidence of extra ribs.(t™

sdditional irritation, mutstion, reproductive, and toxicity data

Molecular Welght: 106.16
Meiting Poln¢: -139 *F {-95 *C) Density: 0.863 at 77 *F (25 °C)
Surface Tenslon: 31.5 dyne/fom Water Solubllty: Slightly, 14 mg/100 mL st 59 *F (15 *C) '
Ioatzation Potential: 8.76 eV Other Solubflities: Miscible in alcohol, ether; soluble in carbon teGrachloride, benzene,
Viscosity: 0.64 cP 2 77 *FP (25 °C) sulfur dioxide, and many organic solvents; insoluble in ammonia
Refraction Index: 1.4959 at 68 °F (20 *C) Odor Threshold: 2.3 ppm
Relative Evaporation Rate (ether = 1): 0.0106 Vapor Pressure: 7.1 mm Hg at 68 °F (20 *C); 10 mmHg a1 78.62 °F (25.9 °C); 100 mm Hg
Bulk Density: 7.21 1b/Gal at 77 °F (25 °C) 165.38 ‘F (74.1 °C)
Critical Temperature: 651 “F (343.9 °C) Saturated Vapor Density (Alr = 0.075 1b/ft* or §.2 kg/m’); 0.0768 1b/f or 1.2298 kg/m?
Critical Pressure: 35.6 am
Appearance and Odor: Colotless, flammabte liquid with a pungent odor.

jf:utolgnlﬂn Tempersture: 810 'F{(432°C) | LEL: 1.0% v&v
Extinguishing Media: Class 1B Flammable liquid. For small fires, use dry chemical, carbon dioxide, or *alcohiol-resistant’ foam. For large fires, use
fog or *alcohol-resistant’ foam. Use water only if other agents are unavailable; EB floats on waler and may travel to an ignition source and spread
fire. Unusual Fire or Explosion Hazards: Buming rate = 5.8 mm/min. Yapors may travel 0 an ignition source and flash back. Container may
explode in heat of fire, EB poses a vapar explosion hazard indoors, outdoors, and in sewers. Speclal Fire-fighting Procedures: Because fire may
produce toxic therma] decomposition products, wear a self-contained breathing apparams (SCBA) with a full facepiece operated in pressure-demand
of positive-pressure mode, Cool container sides with water until well after fire is out. Stay awsy from ends of tanks. For massive fire in cargo area,
use monitor nozzles or unmanned hose holders; if impossible, withdraw from srea and let fire burn, Withdraw immediately if you hear rising sound
Grom venting safety device of notice any tank discoloration due to fire, Do not release ronoff from fire control methods to sewers or waterways.

‘;:S 7 onr = = II g o T r— T o

Slabll.ltyll’olymeﬂntlon. Eﬂzyibqtzene is mble utoom mpenmevm closed containers u';der normal smr;ge and handling conditions. HazardouT

ooeg PR e R e

polymerization cannot occur.

Chemical Incompatibllities: Reacts vigorously with oxidizers.

Conditions to Aveld: Exposure to beat and oxidizers.

Hazardous Products of Decomposition: Thermal oxidative decompotition of EB can produce acrid smoke and irritating fumes.

Carcinogenicity: The IARC,(1%9 NTP ('™ and OSHA('* do not list EB as a carcinogen. Summary of Risks: Occupational exposure 1o EB alone
is rare since it is usually present wgether with other solvents. EB is imritating to the eyes, skin, and respiratory tract. Vapor inhalation produces
varying degrees of CNS effects depending on concentration. The liquid is absorbed trough the skin but vapors are not. 56 w 64% of inhaled
ethylbenzene is retained snd metabolized, Urinary metabolites following exposure to 23 to 85 ppm for 8 hr are mandelic acid (64%), pheny!-
glyoxylic acid (25%), and methylphenylcarbinol/1 -phenyl ethano! (5%). Concurrent exposure o xylene and ethylbenzene causes slower excretion
of EB metabolites. Based on the rat LDy, one manufacturer gives 3 to 4 oz as the lethal dose for a 100 ib person. Continue on next page
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No. 385 Ethylbenzene 9/92

Eecg‘gnzﬁietéﬂéalthii."'-l-lm'i:d: JData s,

Medical Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstuctive

airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Eniry Routes: Inhalation, skin and eye contact. Acute
Effects: Vapor inhalation of 200 ppm caused transient eye irritation; 1000 ppm cavsed eye irmitation with profuse watering (tolerance developed
rapidly); 2000 ppm caosed severe and imumediate eye iritation and watering, nasal irTitation, chest constriction, and vertigo; 5000 PPm was
intolersble and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis.
Skin exposed 1o pure ethylberzene for 10 to 15 min sbsorbed 22 1o 33 mg/cm?/hr. Immersion of hand in solutions of 112 & 156 mg/L for 1 hr
sbsorbed 118 & 215.7 pg/em?fhr, respectively. Chronle Effects: Repeatad skin contact may cause dryness, scaling, and fissuring. Workers
chronically exposed 1o > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eyes and respiratory tract. Repeated vapor
lFr'.ltZleS'l?o:.l rll"uy result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) end lymphocytosis.
Eyes: Do not allow victim to rub or keep eyes tightly shut, Gendy lift eyelids and flush immediately and continucusly with flooding amounts of
waler until transported to an emergency medical facility. Consule a physician immediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min, Wash exposed area with soap and water. For reddened or blistered skin, consult a physician,
Inhalation: Remove exposed person 1o fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or
convulsing parson. Contact & poison control center and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of watey
to dilute. Do not induce vomiting! Aspiration of even a small amount of EB in vomitus can cause severe damage since its low viscosity and surface
ension will cause it o spread over a large area of the lung tissue.
After first aid, get appropriste in-plant, paramedic, or commuaity medical support.
Note to Physiclans: BEI = mandelic acid in urine (1.5 g/g of creatinine), sample at end of shifi at workweeks end. Since this test is not specific,

test for EB in expired air for confirmation. =~ -~
Section 7. .Spill, Leak, and Disposa

Spill/Leak: Notify safety personnel. Isolatz and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should
protect against vapor inhalation and skin/eye contact, Take up small spills with earth, sand, vermiculite, or other absorbent, noncombustible mate-
rial and place in suitable contsiner. Dike far shead of large spill for later reclamation or disposal. Report any release >1000 1b. Follow applicable
OSHA regulations (29 CFR 1910.120). Environmental Transport: If released to soil, EB partially evaporates into the atmosphere, with a half-life
of hrs 1o wis, and some leaches into groundwater, especially in soil with low arganic carbon content. Biodegradation occurs with a half-life of 2
days. Some EB may absorb 1o sediment or bioconcentrate in fish. Evidence points to slow biodegradation in groundwater. In air, it reacts with
photochemically produced hydroxyl radicals with a half-lifz of hrs 1o 2 days. Additional amounts may be removed by rain. Ecotoxlcity Values:

l Shrimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinedon variegatusy LCsg = 275 mg/L/96 hr; fathead minnow

{Pimephales promelas) LCyy = 42,3 mg/L/96 hr in hard warer & 485 mg/L/96 hr in softwater. Disposal: A candidate for rotary kiln incineration at
1508 10 2912°F (820 to 1600°C), liquid injection incineration at 1202 to 2912°F (650 to 1600°C), and fluidized bed incineration at 842 10 1796'F
{450 10 980°C). Conuact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations,

EPA Designations OSHA Designations .

Listed as a RCRA Hazardous Waste (40 CFR 261.21): No, D001 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as 8 SARA Toxic Chemical {40 CFR 372.65)

SARA Exwremely Hazardous Substance (40 CFR 355), TPQ: Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 1b (454 kg) [* per CWA, Sec. 311 (b)}4) &
CWA, Sec. 307 (a))

Section 8;_Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Resplrator: Seek professional advice prior to selection and use. Follow
OSHA respirator regolations (29 CFR. 1910.134) and, if necessary, wear 8 MSHA/NIOSH-approved respirator. For < 1000 ppm, use a powered
air-purifying respirstor with an eppropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA, or chemical cartridge respirator with
appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full facepiece. For emergency or nonroutine operations (cleaning
spills, resctor vessels, or storage tanks), wear an SCBA. Warning! Air-pwrifying respirators do not protect workers in oxygen-deficient aums-
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
gloves, boots, aprons, and ganntlets made of Viwon er polyvinylchioride to prevent skin contact  Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents
contaminant dispersion into the work area by controlling it at its source. ('™ Safety Stations: Make available in the work area emergency
eyewash stations, safety/quick-drench showers, and washing facilides. Contaminated Equipment: Separate contaminated work clothes from
street clothes and Jaunder before reuse. Remove this material from your shoes and clean PPE. Comments: Never est, drink, or smoke in work
areas. Practice good personal hygiene afier using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments - =~ =

Storage Requirements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers. Quiside ar detaiched storage is
preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting, To prevent
static sparks, electrically ground and bond all eqquipment used with ethylbenzene. Install Class 1, Group D elecirical equipment. Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airbome contaminants and 1o maintajn
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative
Conirols: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, skin, blood, and respiratory system.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations

DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger Alrcraft or Rallcar: 5L
ID No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L

DOT Packing Group: I c) Bulk Packaglng: 173.242 Vessel Stowage Requirements

DOT Label: Flammable liquid a) Vessel Stowage:

Special Provisions (172.102): T1 b) Other: —

MSDS Collection References: 26,73, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, 140, 148, 153, 159, 162, 153, 164, 167, 168, 171, 176,179
Prepared by: M Gannon, BA; Indusiris! Hygiene Review: D Wilson, CIH; Medlcal Review: W Silverman, MD
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Material Safety Data Sheet R TLENE DICHLORIDE
From Genium's Reference Collection ‘ \ ty 1.2-Di
Genium Publishing Corporation (Former ichloroethane)
1145 Catalyn Street evision C)
Schenectady, NY 12303-1836 USA Issued: November 1978
(513_ 377-3355 cEIuM "“‘“"""‘-“ CORP. Rcwsed. August 1987

: QHE.MLCALEAME.- E'I'HYLENE mcmonml-: (Changed " reﬂect comman industrial practice)
DESCRIPTION (Origin/Uses): Made from acetylene and HCL Used as & degreaser, & scavenger in leaded gasoline,
as an intermediate in the manufacture of vinyl chloride, in paint removers, in welting and penetration ageats, in

ore flotation processes, as a fumigant, and as a solvent for fats, oils, waxes, and gums,

OTHER DESIGNATIONS: 1,2-Dichloroethane; sym:Dichloroethane; Dutch Liquid; Dutch Oil; EDC;

Ethane: Dichloride; Ethyleoe Chioride; 1,2-Eihylene Dichloride; Glycol Dichloride; CoH,Ch; HMIS R 1
NIOSH RTECS KI0525000; CAS wolm-os-z H 1 I 4

: Available from several suppliers, including: F 3 s 2
Dow Chemical USA, 2020 Dow Center, Midland, MI 48640; Telephone: (517) 636-1000 R 0 K 4

onde, CAS #0107-06- NIOSH RTECS #KI0525000 ACGIH Values 1987-88
mylm Dict L TLV-TWA: 10 ppm, 40 mg/m3
OSHA PEL* 19%-37
H H 8-Hr TWA: 50 ppm;
[ ' Ceiling: 100 ppm (15 Min.)
C-Cc-¢C-Q NIOSH REL 1986-87
] 10-Hr TWA: | p ppm
H H C 2 ppm( 5 Min))
B
*The maximum allowable &ca& concentration (above the ce:hng leve] value) H&mﬁ%mlﬁzg 000 ppav'} Hr
of ethyiene dichloride is 200 ppm for S minules in any 3-hour period. Man, Oral, TDLDPBQZ 7
f %ddmonal dau}fconccmfm&dtoeuc uqlm? and w}mn o SH Man, Oral, LDy o 714 mg/kg
roductive, and mutagenic effects is listed {with refercnces) in the
RFECS 1983-84 supplement, pages 365-65. Rat, Oral, LDsg 670 mg/kg

: SECTION 3:PHYSICAL:DATA ™
Boiling Point ... 182.3F 833°C) ~ Evaporation Rate (o-BuAc = 1) .- Not Listed
Vapor Pressure ... 87 Torr at 77°F (25°C) " Specific Gravity ... 1.2569 at 69°F (20°C)
Water Solubility ... Soluble in about 120 Parts Water Freezing Point ... -31.9°F (-355°C)

Vapor Density (Air = I) ... Molecular We:ght 98.96 Grams/Mole
Appearance and odor: Colorless, clear liquid. Sweet, chloroformlike odor is typical of chlorinated hydmcarbons The

recogaition threshold (100% of test panel) for ethylene dichloride is 40 ppm. Odor detection probably indicates an excessive

exposure to vapor. High volatility and flammability, coupled with its toxicity and carcinogenic potential, make this material
a major health hazard.

COMMENTS: Ethylene dichloride is miscible with alcohol, ch]oroform. and cther

“SECTION: 4. FIRE‘AND EXPLEOSION - DATA"

Flash Point and Method Autoignition Temperature Flammabﬂity Limits in Air

Sec Below TI5°E (413°C) % by Volume 62 139
EXTINGUISHING MEDIA: Use chentical, carbon dioxide, alcohol foam, water spray/fog, or dry sand to fight fires i involving
ethylepe dichloride. Direct water sprays may be ineffective extinguishing ageots, but they may be successfully used to cool
fire-exposed containers. Use a smothering effect to extinguish fires involving this material,
HAZARDS: Ethylene dichloride is a dangerous fire and explosion hazard when exposed to sources of ignition such as heat,
open (lames, sparks, etc. [s vapors are heavier than air and can flow along surfaces to distant, low-lying sources of ignition
and flash back. If it is safe 0 do so, remove this material from the fire area. Ethylene dichloride bums with a smoky flame.
SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a full facepiece operated in a
pressure-demand or another positive-pressure mode.
COMMENTS: Flash Point and Method: 36°F (13°C) CC; 65°F (18°C) OC.

9 .106): 1B.  DOT Flarnmab;ln Class t’49 CFR 173 llS) FI e Lgutd

r L7
;T

Ethylene dnchlondc is stable. Hazardous polymerization cannot occur.

CHEMICAL INCOMPATIBILITIES include stroag oxidizing agents. Explosions have occurred with mixtures of this material
and liquid ammonia or dimethylaminopropylamine. Finely divided aluminum or magnesium metal may be hazardous in contact
with ethylene dichloride.

CONDITIONS TO AVOID: Elimipate sources of ignition such as excessive heat, open flames, or electrical sparks, particularly
in low-lying ureas, because the cxplosive, heavier-than-air vapors will concentrate there.

PRODUCTS OF HAZARDQUS DECOMPOSITION can include viny! chloride, chloride fumes, and phosgene. Phosgene is an

extremely poisonous gas. Products of thermal-oxidative degradation {i.¢., fire conditions) must be treated with appropriate
caution.
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l:'.thﬁu= e dichlonde is hstad as an anucupated human carcinogen by the NTP and as a probable human carcmogen {Grou ZB)
IARC. It was found o be an animal-pogitive carcinogen by the JARC. NCI réported gsume results (mouse, ratf from
al.s carcinogenesis bioassay. m%&x_ﬁmﬁ Ethyleoe dichloride is considered to bc oge of the more toxic of the
lorinated hydrocarbons m accidental ingestion of this material have been reponted. Inhalation of vapors
:E,orwdly caused du'ee fatalities, Excessive inhalation of ethylene dichloride vapors can cause respimtory imitation,
arcotic and anesthetic effects, vomiting, dizziness, depression, diarrhea, The hepatoxic (m;unou.s to liver)
effecty of lhi.s mmml ate ant. The systemic effects from overexposure can amur in the hvu-, kidneys, digestive
tract, blood, | Ti uctive failure and

fetal resorption. mktonumngmfantsofex methers. ; Ceniral netvous
ve ghshn.oral,

synem. eyes, kidpe hver he adrenal glands. Eﬂjm_gﬁgx_dj%
Wﬁt @%EE&E contact causes mtauon alting if repeated of pml burning.
contact causes imitation smous gx (cloudmg of the com ? "if it is not removed pmtlx

; weig tloss lowb
H¥. Lawnsmhnganucoa lants could
owered blood sugar.

y o b PErsons L2 n [
ﬁ prepm:d o mstrun a hyperac ﬁve victim. Flush ¢ mclud under the hds, ntl
rou| wuh lcnty o[ runmn aler for at least I3 munutes. Get medlca!ﬁ lmm%edulzly flush the

ughly with soap and water. Remove and Iaunder contamin ﬁgu before wearing it
sgam cle.an mawml from shoea and ymt. Get medical hel : Remove vzcum o fresh air; restore and/or
support his thmguneed Get m%:l&ﬂ cver give an bymoummsomeonewhom
uRCOnscious or convilsin

mouth wﬂh walter, en _and aruﬁclal ma#%on may be needed, Get medical

victim's
help.* * GET MEDIC&AL ASSIST ANCE = IN PLANT, P. EDIC, COMM Get prompt medicat assistance for further

lrcalmt, obmuon. and suppou

| ISBILw‘EAK Before using mdvlcne dichloride, it is essenda thas proper emergency procedures be esablished and made

knowx to all personnel involved in handling it Notify safety personnel of ¢thylene dichloride spills or leaks and implement
containment procedures, Remove and eliminate all possible sources of ignition such as heat, sparks, and open flames from the
area. Cleanup personnel should use protection against inhalation of vapors and coatact with iquid. Conlain spills by using
an absorbent material such as dry sand or vermiculite. Use non;paﬂcmg tools o mix waste malterial thoroughly with
absorbent and place it in an appropriate container for disposal. Flush trace residues with large amouats of waier. Do not flush
waste (0 sewers of open waterways. _Aﬂmaf Consider reclamation, recycling, or destruction rather than disposal
ip a lapdfill. Waste may be burned in an approved incinerator equipped with an afterburner and a scrubber. Follow Federal,
state, and local regulations.

Ethylene dichl is designated as a hazardous substance by the EPA (40 CFR 116.4). Ethylene dichloride is reported in the
1983 EPA TSCA Inventory.

EPA Hazardous Waste Number (40 CFR 26] .33): U017

EPA le Quantity CFR 117.3); 5000 Ibs (2270 kgs)

Aquatic Toxicity 96: 1000 - 100 ppm

#SECTION: 8. SPECIAL PROTECT ION . INFORMATION™

GOGGLES: Always wear profective eyeglasses or chemical safety goggles. Ethylene dichloride is particulariy harmful to Lhe
u.anddn'wtconuctmsullsmwmcalopam (ﬁ:-manentcloudmgofme eye). GLOVES: Wear impervious rubber
ves to prevent skin contact RESLI.EAIDE a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical
azards (Genium ref. 88) for the maximum-use concentrations and/or the exposure limits cited in section 2, Follow the
respirator guidelines in CFR1910134 Anydzlectablcoommonof yleoe dichloride requires an SCBA, full
faceplece,and -demand/positive- Warning: Air-purifying respirators will pot protect workers from
OXY, -deﬁc:entaum Wearrubber boots, aprons, and other protective clothing suitable for use

ummmw:hnmwtkmnmwdcloﬂm and launder it before wearing it again. Discard
contaminated shoes, YENTILATION: Provide maximum explosion-proof local fume exhaust ventilation Systems to maintain
thcurbomeeonommomofemylemdlchhndcvaporsbelowu:eexposuuhmtscmdmmonz Install y

i hoods that maintsin a minimum face velocity of 100 Ifm (linear feet per minute), : Make

stations, washing facilitics, and safety showers available in areas of use and
Vaponuuheavia’ﬂtanmmdmﬂooﬂectmlow-lymgmElimnalcsnmmohsmuoummcsc

areas and again pro wdexood there. COMMENTS: Practice good personal hygiene. Keep materials off of your
clothes andaqmpmt. id transfe this maierial from hands 10 mouth while eahn&ﬂmdmhng.ormohng Immediately
remove ethylene dichiorid: %mmmmbmwmwmhm lepses pose 4 special hazard;
nftlensesmyabmtmtan&s.mdaﬂleusucmnmm

:SECTION 9. SPECIAL PRECAUTIONS AND COM S

M_SEQRMQE Store e!hy!ene dichloride in tightly closed containers in a cool, d:y wen-venulaxed area away
from sources of ignition, Protect containers from physicai damage and from exposure to excessive heat Avoid direct physical
contact with strong acids, bases, oxidizing ageats, and reducing agents. SPECIAL HANDLING/STORAGE: Use nonsparking
toais, Qutside or detached storage is preferred. Store and handie ethylene dichloride in accordance with the regulations
concerning OSHA class IB flammable liquids. ENGINEERING CONTROLS: During transfer operations involving ethylene
dichloride, the liquid and its vapors must not be exposed 1o ncarby sources of ignition from engineering systems that are not
explosion proof Preplan emergency response procedures.

TRANSPORTATION DATA (per 49 CFR 172.101-2):

DOT Hazard Clags: Flammable Liguid DOT Shipping Name: Ethylene Dichioride
DOT Label: Flammable Liquid DOT 1D No. UN 1184
IMO Class: 3.2 IMO Label: Flammable Liquid, Poison
References: 1-9, 12, 19, 21, 26, 43, 47, 73, §7-102. CK
Judgements a3 to the muitability of information herein for purchaser's purposes Approvals. %‘O Ruﬂea..o
e o pronton of i aheaios, Gt Puttong o Hyaiene/Saf
ey, | Indust HygenoSafety 05 fr9-47
IEoUracy Rlitabi formaiion [or application L]
mpw‘:wfuc&m of itause, P! P'-' . Medical Review MW //ay 47
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MATERIAL SAFETY DATA SHEET GP
GENIUM PUBLISHING CORPORATION @ CHRYSOTILE ASBESTOS
1145 CATALYN STREET

SCHENECTADY, NY 12303-1836 USA
(518) 377-8855 GENIUM PURISHING CORP, Date November 1979

SECTION I, MATERIAL IDENTIFICATION

TERIAL NAME: CHRYSOTILE ASBESTOS
DESCRIPTION: A crystalline serpentine mineral, or layered, hydrated magnesium silicace
in fine fiber form (asbestiform). e end ot a sliver of thls materfal with a cross-
section O U.l W< can Show about 20 million tubules Escroll-like fibrils about 0.01 ym
diameter) in approximate parallel orientation. It 1is possible to strip from a fiber
bundle very fine chrysotile threads eacq an_a loqﬁfase of hundreds or thousands of
hollow fibrils. (90% of asbestos used is thieorile.
OTHER DESIGNATIONS: Asbeatos, CAS #001 332 214, GE Material D4Ell

SECTION 1., INGREDIENTS AND HAZARDS X HAZARD DATA

Idealized Chrysotrile {unit cell) - Mg3Si,05(0H),* ca 95 PB-hr TWA 2 fibers/cc,
— 7 Ceiling 10 fibers/cc

*Inpurities include lov levels of Mn, FetZ, Fe*3, and Al (>5 um in length)

n the structure, replacing randomly 4% av. of the Mg "Asbestosg"
atgms. I{m usities depend on thelmineral sgu;ce; the HumanT_IEE;IT—_
gsegagg 1 Z.ngyl content can also vary with an TDLo 1.2 fb/ec for'

**Cyrrent OSHA TLV. OSHA (1975) proposed TLV of 0.5 fb/ece 19 years
with a Ceiling of 5 fb/cc (15 min, sample). NIOSH (Pulmonary effects)
(1976} proposed 0.1 fb/ce. ACGIH (1979 Intended Chang
List) has retained TLV of 2 fb/cc for chrysotile asbestps.
Asbestos is carcinogenic and/or co-carcinogen for humans!
SECTION I11. PHYSICAL DATA
Melrting point Decomposes (see Sect. V)
Vapor pressure Nil :
Water solubility Insolucle {(glowly breaks down in hot water

Appearance: Whicte, fibrous solid,as long flexible textile fibers down to dust-like
filler power. <{Milled chrysotile asbestos (powder—-1like} has an aspect ratio
(ratio of length/diameter) as high as 50 for most particles.]

SECTION IV, FIRE AND EXPLOSION DATA LOWER JuPPER
[ Flash Point and Method | Autoignition Temp. | Flawmability Limits In Air
N/A N/A N/A

This material is not combustible in air. Use extinguishing media as appropriate -for the
surrounding materials in a fire situation.

SECTION V. REACTIVITY DATA

This material is inert under ordinary room temperature and heated use couditions. It is
Tesistant to heat, but it will decompose and alter its microscopic fiber structure
(see Sect. I) above 600 C (1112 F)}: Chrysotile dehydroxylates at 600-780 C; the
"asbestos anhydride" in turn breaks down to mixture of silica (5i03) and fosterite
(HggSiOQ) at 800-850 C. Above 1000 C (1832 F) magnesium pyroxenes are formed which
me at about 1450 C.

Strong acids can attack chrysotile and rapidly extract its Mg0 and H30 content; it can be
decomposed by glacial acetic acid. Hot water slowly breske down chrysotile, It, like
other forms of asbestos, resists strong alkali (5 M NaOH at least up to 100 C).
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Z tibers/cc

SECTION VI. HEALTH HAZARD INFORMATION LY S

(See Sect.Il)

skin or eyes, However, the significant industrial hazards e from excessive dust

inhalationh with damage requiring years to become evident. Chronic¢ inhalation of high

for a serious condition to Excessive {nhalacion can also cause pleura
a thickening of the lung lining. Compliance with TLV 1a expected to contr

Cancer can resultc from excessive inhalation of asbestos particulate, which may require
decades to. develop. Lung cancer {s a special risk to those who smoke cigarettes reg-
ularly in addition to Ha¥ng Aobestos exposure. Rare mesotheliomas of cthe pleura and
peritoneum (lining around the lungs or abdominal cavity) and possibly cancers of the
Gl tract and larynx (alse smoking related) have been associated with fnhalation expos
to asbestos particles. (Crocidolite asbestos has been suggested as the major meso-

- thelioma risk.ﬂ

In groups of workers exposed to asbestos, lung cancer death 1s 3} or 4 times more common
than mesothelioma death, and 97.5% of asbestos-related lung cancers occur with those
workers who also smoke cigareTEeqd! FOT (ON-IJWOKELS AasDRSLOB eXposule lncreases
of lung cancer 3X.

-

SECTION VII. SPILL, -EEAK; AND DISPOSAL PROCEDURES

Notify safety personnel of spilla! Exclude all from spill area except trained clean-up
personnel who have approved respiratery protection against dust. Provide exhaust
ventilation with capture filcration, but do not stir up the dust. Use a wet method o
an approved vacuum c¢leaning system to picE‘EB’?ﬁIIIET‘ETﬁﬁrTEEEﬁiques used must col-
lect particulate without dispersing dust into the air. Waste must be placed in dust-
tight containers or sealed pgastic bags for dispossl. Label properly!

DISPOSAL: Deposit waste containers in a secured landfill where asbestos will remain

"buried. Follow Federal, State and local regulations. Also note that chrysotile can
be converted into non-asbestos waste by heating at high temperature (see Sect.V}.

SECTION VIII. SPECIAL PROTECTION INFORMATION

Provide exhaust ventilation and capture filtration to remove airborne asbestos particul
from the workplace (as wbuch as possible) without dispersing it into the environment.
Isolate work areas (also post signs) where asbestos particulate may cccur at excessiv
levels.

For nonroutine or emergency conditions where excessive dust is present, approved respir-
ators must be used: Single use or re-usable air-purifying respiratory up to 10X TLV:
full-facepiece powered air-purifying respirator up to 100X TLV; full-faceplece air-
supplied (vontinuous flow or pressure-demand type) respirator above 100X TLV.
Depending on exposure levels, it may be necessary to provide body-covering work clothes,
special vacuuming facilities for clothes and suitable laundering or disposal arrange-~
ments, change areas with dual lockering facilities, showers before changing to street

cloching after work, Stc. Be sure workers do not carry asbestcs dust home on their
clothing or person. revent asbestos dust from being tarried to rest rooms, to eatingf

areas, to non-asbestos workplaces, etc.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store asbestos in closed containers (dust tight) in a clean, secure area. Protect con-
tainers from ghysical damage. Do not open containers that can release asbestos dust

without providing proper enclosure or control measures.  Use dust gsuppression control
measures at all stages of asbestos handling, use and disposal. Follow good housekeep
ing practice!‘tﬁ”ﬁfévaht accumulacions of ashbestos-contalning dust. Avoid inhalacion

of asbestos. The effects on cancer incidence of chronic exposure are not yet fully
known. Honitor areas where asbestos dust is present to be sure of worker exposure
levels; keep records to define exposures and retain for at least 20 years. Provide

preplacement and annual medical examinations for those exposed in the workplace to 8~
?HA of 0.1 asbestos fibers or wore/cc which ang_25_unLJn_1gng;h.._Be:ain_medinal_:acnﬁﬁ

or_at least 20 vears. T
ATA SOURCE(S) CODE:_4.8.12.14.20 26,12 APPROVALS : E;; A ,'Y],.-\.}"}‘ Mg
@ © he sy o Pemason e b N - Industrial Hygiend *
rohalr s sy, Th hough Care has DORn takin 1 e Dfed eon —J.‘i—_s_agty )
ch i G Py g & e o . ek ) 9 »a
e evaried DD 1 b S e SeRctan b MEDICAL REVIEW: 12/79
GENIUM PUBLISHING

As a particulate material, chrysotile asbestos can be 1rritat1n§ to _the respiratory traT,
arls

levels of asbestos particles can produce asbestosis, a disabling fibrosis of the lung
which gradually reduces lung cagacity and efficiency, (Usually over & years 1is iequ d
evelop.) la ea
ese N8 8



Material Safety Data Sheets Collection:
Genium Publishing Corporation -

@ 1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 377-8854
Issued: 11/78 Revisijon: E, 8/90

< Dm'lp?thu.Demed fractional distillation of coal tar, mdeukxlmormummpyml of R 1
guoline.( yﬁc ofp&obymumkyhnonofmlumb;ydupmmmmm hun.Uuduy:gwla I 4
aln;enumberormmmh fpdnu,plasucs.mbbﬂ'mb.oih,mdfm,mmmufac- s 22 AP
mrn?’ o ﬁbenme (fornytmemnomt]. nitrobenzene { ’:nﬂ:;}.dodec !beuzauuejgor detergeats cyclleqig:; Km4 ooo
or nylon), m-le y ®
yctnﬂ:.vuniahu.and um,forpmungndhthogmphy.is clemng,mndhuwe: conmgsfovr absorplion

acd rectification; as s dr.m ent; in the tire industry; and in shoe factories. Benzene has been banned as an HMIS
tmpmductsinlended Id use and is no longer used in pesticides. H 3

CAS No. 0071-43-2, benml carboa ¢il, coal naphtha, cyclohexatricne, mineral aaphtha, nitration F 3

Mamlhcumr El:nnm your supphu' or dutnbulor Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list _ gPG?
t5«. 8

Cautions: Benzene it a confirmed human carcinogen by the IARC. Chronic low- !evdeapmemyoauucmﬂemmjamtbonc

mdmwc.mb\my:obbod{mmgm I(ua.lsoldmguonsﬁrehmm whenexposedtoheuorﬂnm

Benune, ca 100%:*

1989 OSHA PELs 1989.90 ACGIH 1985.86 Toxicity Datat

(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10ppm, 32 mgym’  Man, oral, LD_: 50 mgfkg no toxic effect aoted

8-hr TWA: 1 ppm, 3 mg/m® Man, mha.lanon. : 150 ppm inhaled intermitiently over

15.min STEL: § 15 mg/m’ 1 yr in & pumbser o d:scmte separate doses affects the
ppo Ilalslood (]Egdﬂtr changes) and nutritional and gross metabo-

m temperature increase)
(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs Rabbit, eye: 2 mg administered over 24 hr produces severe
8-hr TWA: 10 ppm. TWA: 0.1 ppm, 0.3 mg/m’ irritation

Acceptable Ceiling Concentration: 25 ppm Ceiling: ! ppm, 3 mg/m’
Acceptable Maximum Peak: 50 ppin (10 min)t

* OSHA 29 CFR 1910.1000, Subpan Z, sisies that the final benzene sandard in 29 CFR 1910.1028 applies to all occupational exposmures 10 benzene except in some

subsegments of industry whese exposures are congisteotly uader the action level (i.e., distribution and sale of fuels, sealed contaivers and pipelines, coke production,

%ﬁlmd?fuaﬂhn;mdm nlnﬂlplpwoemng.aadthepemugeuclmfwlmﬂmm).fmmwmmmbmmIuml.m
sble Z-2 sppiy

t Acceplable maximum peak above the acceptable ceiling conceatration for an 8-br shift.

$ See NIOSH, RTECS (CY 1400000, for additional ﬁﬁuﬁve.mﬁmnpndnuimmmim.mmidtydm

Moleculnr Weigllt:-‘?ﬂ 11

M Point: 42 °F S.S * (18 °C/4°C): 0.8787

vm- 1oo(m|-|§ 279 F (26.! °C) nterSolub:lilly Slightly (0.180 £/100 g of H,O at 25 °C)
Vapor DeMItE:Ah' = 1) % Volatile by Volume: 50

Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPa at 20 °C

Appearance and Odotz A colorless liquid with a characteristic sweet, aromatic oder, The odor recognition threshold (1009 of panel} is approxi-
mately 5 ppm (unfatigued) in air. Odor is nos an adequate Warning of hazard.,

qu’oint: 12 F(-lll C) CC [ Antoignlﬂon‘l‘emperamre‘ns F(498'C} |LEL:1.3% viv | UEL: 7 1% viv

Exﬂnguhhhlg Media: Use dry chemical, foam, of carbon dioxide to cxtinguish benzene fires, Water may be ineffective as an extinguishin
agent since it can scatter mtl spread the fire. Use water spra ‘dy to cool fircu-:fposed containers, fiush spills {way from exposures, disperse begrgnz

vap-or and FE: lnmptmgam “néﬁ benzene leak.
Unusual ﬁ 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential

ﬁ:eexplonon Benzene vapor is heavier than air and can collect in low lymF @reas or travel to an ignition source and flash back. Explosive
benzene vapor-air mixtures can easily form st room temperature. Eliminate all ignition sources where benzene is used, han ed, or

S ial i‘lre-l?h Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
gannu A) with a full facepiece omld in the pressure-demand or positive-pressure mode apd full g:wmve equipment Structural
fighter's protective clothing provides pmtechon Stay out of low areas. Be aware of rugoff from fire control ods. Do not release to

sewers or walcrways Runoﬂ' o yewer cm au.te polluuon. fire, and explos:on hazard.

f Sectic tivity Data.

Stabllltyﬂ'olymerlntlon. Benzene is suble atroom umpcramre in closed contaioers under norma.l stonge and handlmg coudmons Haza.rdous
lymerization cannot occur.

%)hemical Incompatibilities: Benzeoe explodes o contact with diborane, permanganic acid, bromine pestafluoride, peroxodisulfuric acid, and

peroxemonosulfuric acid, It ignites on contact with dloxlggen difluoride, dioxygeayl tetraffuoroborate, iodine heptafluoride, and sodium pemndc

+ water, Benzene forms sensitive, explosive mixture with iodine pem.aﬂuonde, ozoae, liquid oxygen, sl.lw:r orate, nitryl hlorate, nitric

acid, apd srsenic peatafluoride + potassium methoxide (explodes above 30 °C). A vigorous or incandescent reacnon oceurs with bromine

ifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above 410~ (210 C)). Benzene is incompatible with oxidizing materials.

Conditlons to Avold: Avoid heat and ignition sources,

Hnnrql&m Products of Decompaosition: Thermal oxidative decompositiog of benzene can produce toxic gases and vapors such as carbon

mODOXi

weummnmw
J W or reprodnction writhet the poblisier'y permdrion is prohdhited.
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"Section 6. Health: Hazard Data e .
< as, respectively, a supected hu

are q' g ] t
sufficient human and animat evidence, a human carcinogen (Group 1). : . .
Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue,
The most important health hazards are cancer (leukemia) and bone marmrow damage with injury (o blood-forming tissue from chronic low-level
exposure. Higher level exposures may iritate the respiratory tract and cause ccotral nervous sysiem S(]:NS) depression.
};IﬁhIOCondmoBm Aggra;:lud by Long-Term Exposure: Exposure may wrsgy ﬁm:&f sﬂéen eart, lungs, liver, kidoeys, blood, and CNS,

arget lood, central nervous system, bope marrow, eyes, u; respiral .

Elry Routes: Inhalation, skin contact, Pt ' ]

Acute Effects: Symptoms of acute overexposure include iiritation of the eyes, nosz, and respiratory tract, breathlessness, euphoria, nausea,
drowsiness, headache, dizziness, and intoxication. Severe exposure may lead to convulsions and yoconsciousness. Skin contact may cause a .

d-'zins rash {dermatitis). . . i -
C ¢ Effects: Long-term chronic exposure mey result in many blood disorders ranging from aplastic anemia (as inability to form blood cells)
ST

man carcinogen, a cancer hazard, and, based on

to leukemia.

FIRST AID

Eyes: Gently lift the eyelids and flush immediately and coatinuously with flooding amouats of water until transported to an emergency medi
facility. Consuil a physician immediately. . ) o
Skin: Quickfy remove contaminated clothing. Immediately rinse with flooding amounis of water for at leest 15 min. For neddened or blistered
skin, consult a physician. Wash affected area with soap and water. L

Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support
breathing or circulation as necessary. Keep awake and transport to a medical fac:luY. .

Ingestion: Never give anything by mouth to an uaconscious or convulsing person. If ingested, do not induce vormiting since aspiration may be
faual. Call a physician lmmedmwl‘: — i

Aflter first get npﬁroprlate -plant, paramedic, or community medical support.

Ph: 's Note: Evaluate chronic exposure with a CBC, peripheral smear, and reticulocyte couat for signs of myelotoxicil}r. Follow up apy
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
Acule management is primarily supportive for CNS depression.

Section 7. Spill, Liak; and Disposal Procedur

control and countermeasure plan {SCCP). Notify safcty personnel, evacuate all unpecessary

personnel, eliminate all heat and ignition sources, and provide adequate ventilation, Cleanup personnel should protect against vapor inhalation, eye

cootact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material, For large spills, dike far ahead of spill

and contain liquid. Use nonsparking tools 1o place waste liquid or absorbent into closable containers for disposal, Keep waste out of confined

spaces stuch as sewers, walersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).

gilfxosnl: Conltlabct your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, statz, and local regulations.

Dest ns .

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Wastz No, UD19

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 1b {454 kg) [* per Clean Water Act, Sec.'307 (a),
311 (b)(4), 112; and per RCRA, Sec. 3001]

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as SARA Toxic Chemical (40 CFR 372.65)

k 1d Disp ) ures. ...
SpUVLeak: Design and practice a benzene spill

inant 29 CFR 1 1-A and Z-2)

Goggles: Wear protective eyeglasses or chemica) safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).

Respirator: Seek profestional advice prior to respirator selection and use. Follow OSHA respirator regulations {29 CFR 1910.134) and, if neces-

sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an

SCBA. Warning! Air-purifying respirators do mot protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntiets to prevent skin contact.

Ventilation: Provide geveral and local explosion-proof veatilation systems {0 maintain airborne concentrations at least below the OSHA PELs

(Sec. 2). Local exhaust veatilation is preferred since it preveats contamingnt dispersion into the work zrea by controlling it at its source (9%

Safety Stations: Make available in the work area emergency cyewash stations, safety/quick-drench showers, and washing facilities.

Contaminated Equipment: Never wear contact teases in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this

material from your shoes and equipment. Launder contaminated clothing before wearing,

Comments: Never eal, drink, or smoke in work arcas. Practice good personal hygiene after using this material, especially before eating, drinking,
ing, using the toilet, or spplying cosmetics.

Storage Requirements: Store in Lightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and
incompatible materials, Caution! Benzene vapor may form explosive mixtures in air. To prevent static sparks, electrically ground and bood alt
coptainers and equipment used in shipping, receiving, or transferring operations i production and storage arees, When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers readily available,
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potential hazards and
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzeoe; use this material with extreme
caution and oaly if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate
gal prolective gear. lastituic a respiratory protection program that includes regular raining, maintenance, i tion, and evaluation.
ignat; rﬁg&;licl]) areas of benzene use (see legend in the box beiow) and label benzene containers with "DANGER, CONTAINS BENZENE,
CANC
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure,
Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Benzene (benzol) TMO Shipping Name: Beazene DANGER

DOT Hazard Class: Flammable liquid MO Hazard Class: 3.2 BENZENE

ID No.: UN1114 ID No.: UN1114 CANCER HAZARD

DOT Label: Flammable liquid IMO Label: Flammable liquid FLAMMABLE-NO SMOKING

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: 11 : AUTE&MD PERSONNEL ONLY
DOT Packaging Requirements: 173.119 PIRATOR REQUIRED

MSDS Collaction Refevences: 1,2, 12, 26, 73, 84.94, 100, 101, 103, 105, 124, 126,127, 132, 134, 136, 138, 139, 143

Prepared by: MJ Allisos, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Start, MS 4
Copyright © 1990 bry Geniwn Pabli ",_‘_“ "...A ‘Aﬂy - "Ilﬂlw e nmm,‘ i b _' ja, b i Judg: ubhﬂﬂi&dﬂm@hﬁfﬂ&ﬂchﬁlm
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INGREDYENT 2 (py 1) PEL nv ' Hots !
XVLENE 100 100 #Pu 180 Pew )]
CAS 4y 1330-20-7
Notes) |
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1 -
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Vapar Pressure tor FRODUCT .1
’ 0 odd el
{ 20.00 Deg c)|
3.8 ;
Soacitic Cruvity 872 i
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' RB\FWLH
Rercent Volatilss 100.00% [
Eveporation Rate (M-BUTYL ACETATE = 1) .. B8 X
Appyarance CLEAR, APHA COLOR 18 MAX
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MATERIAL SAFETY
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g*-u!
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D R B T H T RriRATION . KELP DeRSON wame. QUIET ab0'CET REDICAL 3TTENHiON,
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Vs 2SR BT IR IR SAE HETLRR PR e e oo e b

‘.Wi‘:ﬂﬁl&d% ITS COMPONENTS) HAS BEEN SUGGESTED AS A CAUSE OF TME FOLLOWING EFFECTS 1IN

HAZARDOUS POLYMERTZATION: CANNOT OCOLR

STABILITY: STABLE
INCOMPATIBILITY: AVOIOD CONTACT wWlThz. STRONG (XIDIZING AGENTS
SEUTIUN V11 -5PILL OH LEAK PIHOUEDUHES

STEPS TO DE TakPW IM CASE WATERIAL IS RELEASED OR SPILLED:
SuallL SPILL,; ABSORS LIQUID ON VERMICULITE, PFLOOR ABSORSENT, OR OTHER ASSORSENT MATEATAL add TRANSFER TO HOODD.

.m%? g et e T R S
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DISPOSE OF IN ACCORDANCE WITH ALl LOCAL, STATE AND FEDERAL AEGULATIONS,

LARGE SPILL: DESTROY BY LIQUID TNCINERATION.
DISPOSE OF I8 ACLDRUANCE WITH ALL LOCal, STATE AMD FEDFRAL REMULATIONS.
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CHEMICAL, INC. 2i-HO0R
.. . Sehsidlary of Assind Ol tae Egergency gm,
MATERIAL SAFETY Ashiland P.0. BOX 2219 Telephone ™
DATA SHEET COLUNBUS, ORIO 43216 15800) 276-3263 or
. (614) 889~3333 1(800) ASHLAND
DEPINITIONS

This defimuon page 18 intanded for uge with Materral Sefety Dats Shewts
Ascipiemts of these data sheets should cansuit the OSMA Satery and Heslth

d by the Ashland Chamical Company.
tandards (23 CPR 1910). particularly

G -~ Oecupstionyl Haalth snd Environmantal Conrel, and subpary 7 = Pargonal Prowective Ecwpment, for

goneral guidancs on conrol of potenua Oscupmcnal Heatth and Selety Hazerds,

ARCNOoN |
PR ATY

GENERAL OR GENERIC ID: Chemical family ar product
deseription

DOT WAZARD CLASSIFICATION Produet meews 00T
criteria tor hizsrds listed

SECTION |}
COMPONENTS

Components sra listed 1 this section 1f they present s
physical or hesith hazwrd and e presem M or asbove
1% n the mxigre 1f 3 componsnt 15 dentfied as a
CAACINOGEN by NTP, [ARC, or OSHA a8 of the drte
an the MEDE. n will be hoiad and foouineted n tis
SPCUDN when present m or sbove 0.1% in the produst
Negative coaclusians ocuncarning cacinogenicity e not
raporied Addruans heasith infarmation mav be found In
Section V. Componenid 3subject 10 Tthe reporting
recuirgmmants of Section 313 of SARA Thie i we
wWermtisd v e foOmODIes n ths sacbon, dong with
tymeal percentagas. Other compopemis may be listed +f
deemad sproroprisie.

Exposurs recommendstions are for pompanems, DSHA
Parmispible Cxposwe Limins PELS) and  Amerlewn
Conference of Governmenl Industhnl  HyQensts
(ACGIHY Thrashoid Lmn Values (TLVel sppam on the
ne with the comporaem envflession. Duwer
recommendahom sppew m foonoles

SECTION (v lscont)

EXTINDUISHING MEDIA: Following Natlomal  Firs
Frotection Assecistion crnana

FREMGHTING PROCEDURES: Minimum squipment (o
proiast frghghners irom toxic products of vaporization,
combustion or decomposruion in fire sustions Other
tirefighung hassrds may siso be ndicated

SPECIAL FIRE AND EXPLOSION HAZARDS: Staos
hazards not coverad by othar secuons

NFPA CODES: Muzard ratings aasigned by the Nstonal
Fire Prowscron Asyocuton

SECTION ¥
HEALTH HAZARD QATA
PERMISSIBLE EXPOSURE LIMIT: For product

THRESHOLD LIMIT VALUE For praduct

EFPECTS OF ACUTE OVRREXPOSURE Potental iocal
and systamic eoffocty dus 10 sSingla or shert Term
avaraxpogurs o e sves md skin gr twough inralsion
or ngestion,

EFFECTS OF CHRONIC OVEREXPOSURE Polential locsl

and pysiermip wtiacts e W repemtsd or o term
ovVeraxpoIuwre o Whe syes and skun or througn inhaismon

or mgastion

FIRST AID: Preceodurss w be followed whan dezing
wath aocidemal oversxdeswra

PRIAARY ROUTE OF ENTRY: Based on groperues and

CTTION it
miZaa, oaTA expecied usa
CTION VI
BOILING POINT; Q1 product f knewn Tha lowest
BEACTIVITY OATA

vaiue of the components s listed Tor mixtures.

VAPQR PRESSURE OF product f wnown  The highest
vaiue of the camponams 13 hised far mixturen

SPECIMC VAPOAR DENSITY: Comparad to AR = 1. It
the Speecitic Vapor Denaity gt & product 1 rot kagwn,
the valuye 13 exprossed 23 Iigiter & Qrester t™han Nf.

SPECIPIC GRAVITY: Compwed 10 WATER = 1, if
Specitic Gramy of product 1 pot known, ths vaiue 12

HAZARDOUS POLYMERIZATION: Condinanst to avoid 1o
prevent haxardoud polymerizstion rewvitting n & lwde
ralssse of snergy.

STABILITY: Conditions 10 svaid 10 prevent harardaus or
violent decomposnion.

INCOMPATIBILITY: Materials and eondiions 16 aved lo
pravermt haxawrdous reaceona

supressad s leas than Or Qrestar than watar, SECTION Vi1
pH: It aphcable S2ILL OR LEAX PROCEDURES

PERACENT VOLATILES; Pereantige of mmteral with
sl boling pownt below 425 degrema Fawrenngn nd
vapor pressurs sbove O.1mm Mg & 88 F.
SEVAPORATION RATE intissipd m faster or slowar
than ETHYL ETHER, unless otherwise stated

Resgonsbla prataiions 0 be wakan sd methods of
cantunmenm, clan~p and disposs, Comsuit tedaral,
sune angd local reguisuons for accepted procedures and
any reporting or nonficsuon raduirementd. .

SECTION VN

SECTION IV
BIRE EXPLOJION DATA PRAOTECTIVE EQUIPMENT TO 8¢ USED
P
FLASH POINT Methed idertiired h;‘:;ﬁf“g'";‘.ﬁm"‘ which Mmay Be needed when

EXPLOSION LIMITS: Por product f knawn The lgwsen
valus of the companants g histed far mixtures,

HAZARDOLIS DECOMPCSITION PRODUCTS: Known or
expaciod hnmardous groducts fesulting from  hasting
bwning ar othwr reacuans.

SECTION 1X.
SPECIAL PRECAUTIONS OR OTHER COMMENTS

Covers any relevant Poima not pravicusly mentioned

—

ADDITIONAL COMMENTS

Comaners should be eithar recomdivoned by CERTIFIEC firmgor properly disposed of by APPROVED firms. Chaposal of
snerenmes wheudd b in accordaice with apolicabie laws and reguistions. “EMPTY” drums should not be givem 10
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~ Monsanto MATERIAL SAFETY DATA Page
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MONSANTO PRODUCT NAME

Polychlorinated
Biphenyls (PCBs)

MONSANTO COMPANY
800 N. LINDBERGH BLVD.
ST. LOUIS, MO 63167

Emergency Phone No.
{Calt Collect)
314-694-1000

Date: 10/88

i

PRODUCT IDENTIFICATION

Synonyms:

Trade Names/
Common Names:

PCBs

Chiorodiphenyl (—% Cli)
Chlorinated biphenyl
Polychiorinated biphenyl
Chlorinated biphenyls
(approx. % Cl)

Aroclor®’ Series 1016, 1221, 1232, 1242, 1248, 1254, 1260
Therminol®' FR Series

PYRANOL®2 and INERTEEN®? are trademarks for commonly used dielectric fluids that may have
contained varying amounts of PCBs as well as other components including chlorinated benzenes.

ASKAREL - Generic name for a broad class of fire-resistant synthetic chiorinated hydrocarbons and
mixtures used as dielectric fluids that commonly contained about 30-70% PCBs. Some ASKAREL fluids
contained 99% or greater PCBs and some contained no PCBs.

This list of trade names is representative of several commonly used Monsanto products (or products
formulated with Monsanto products). Other trademarked PCB products were marketed by Monsanto
and other manufacturers. PCBs were also manufactured and sold by several European and Japanese
companies. Contact the manufacturer of the trademarked product, if not in this listing, to determine if

the formutation contained PCBs.
*' Registered trademark of Monsanio Company

» Registered trademark of General Electric Company
® Registered trademark of Westinghouse Electric Comporation

CAS No.’s:

001336363, 053469219, 021672296, 01109769, 011096825 and others

WARNING STATEMENTS

Federal regulations under the Toxic Substances Control Act require PCBs, PCB items, storage areas,
transformer vaults, and transport vehicles to be marked. (check regulations, 40 CFR 761, for details)

CA&T“IBON
PCBs
{Pelychinrinated Bighenyla)
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"Monsanto MATERIAL SAFETY DATA

Page 3 of 6

OCCUPATIONAL CONTROL PROCEDURES (continued)

Airborne

Exposure Limits

(Continued):

Chlorinated bipheny! {approximately 54% chlorine)
OSHA PEL: 0.5 mg/m® 8-hour time-weighted average - Skin”
ACGIH TLV: 0.5 mg/m? 8-hour time-weighted average - Skin®
1 mg/m? short-term exposure limit - Skin*

*Skin notation means that skin absorption of this matenal may add to the overall expasure. Avoid skin contact.

FIRE PROTECTION INFORMATION

Fire and
Explosion:

PCBs are fire-resistant compounds. They may decompose to form CO, CO,, HCI,
phenolics, aldehydes and other toxic combustion products under severe conditions
such as exposure to fiame or hot surfaces. .

Al lemperatu?é's in the range of 600-650°C in the presence of excess of oxy-
gen PCBs may form polychlorinated dibenzofurans (PCDFs). Laboratory studies
under similar conditions have demonstrated that PCBs do not produce polychlo-
rinated dibenzo-p-dioxins (PCDDs).

PCBs in electrical equipment have been reported to produce both chlorinated di-
oxins (PCDDs) and furans (PCDFs) during fire situations. These combustion pro-
ducts may result ali, or in part, from non-PCB components of the dielectric fluids or
other combusteg materials. Consult the equipment manufacturer for information
regarding composition of the dielectric fluids in electrical apparatus.

Standard fire fighting wearing apparel and self-contained breathing apparatus should
be worn when fighting fires that involve possible exposure to chemical combustion
products. Fire fighting egquipment should be thoroughly cleaned and decontaminated
after use.

Federal regulations require all PCB transformers to be registered with fire response
personnel.

If a PCB transformer is involved in a fire-related incident, the owner of the trans-
former may be required to report the incident. Consult and follow appropriate fe-
deral, state, and local regulations.

REACTIVITY DATA

PCBs are very stable, fire-resistant compounds.

HEALTH EFFECTS SUMMARY

Skin Contact:

Eye Contact:
Ingestion:

inhalation:

PCBs can be absorbed through intact skin. Local action on skin is similar to that of
common organic solvents where contact leads to removal of natural fats and oails
with subsequent drying and cracking of the skin. A potential exists tor contracting
chloracne.

The liquid products and their vapors are moderately irritating to eye tissues.

The acute oral toxicities of the undiluted compounds are: LD, rats—8.65 gm/kg for
42% cbhlorinated, and 11.9 gm/kg for 54% chiorinated—“slightly toxic.”

Animal experiments of varying duration and at different air concentrations show that
for similar exposure conditions, the $4% chlorinated material produces more liver
injury than the 42% chiorinated material.

(HEALTH EFFECTS SUMMARY continued on page 4}
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HEALTH EFFECTS SUMMARY (continued)

Other:

There are literature reports that PCBs can impair reproductive functions in mon-
keys. The National Cancer Institute performed a study in 1977 using Aroclor 1254
with both sexes of rats. NCI| stated that the PCB, Aroclor 1254, was hot carcino-
genic under the conditions of their bioassay. There is sufficient evidence in the
scientific literature to conclude that Aroclor 1260 can cause liver cancer when fed to
rodents at high doses. Similar experiments with less chiorinated PCB products have
produced negative or equivocal results.

The consistent finding in animal studies is that PCBs produce liver injury following
prolonged and repeated exposure by any route, if the exposure is of sufficient
degree and duration. Liver injury is produced first, and by exposures that are less
than those reported to cause cancer in rodents. Therefore, exposure by all routes
should be kept sufficiently low to prevent liver injury.

Numerous epidemiological studies of humans, both occupationally exposed and
non-worker efvironmentally exposed populations, have not demonstrated any
causal relationship between PCB exposures and chronic human illnesses such as
cancer or neurological or cardiovascular effects. PCBs can cause dermatological
symptoms; however, these are reversible upon removal of exposure source.

PCBs are identified as hazardous chemicals under criteria of the OSHA Hazard Com-
munication Standard (29 CFR Part 1910.1200). PCBs have been listed in the Interna-
tional Agency for Research on Cancer (IARC) Monographs (1987)-Group 2A and in
the National Toxicology Program (NTP) Annual Report on Carcinogens (Fourth),

PHYSICAL DATA

PROPERTIES OF SELECTED AROCLORS®
PROPERTY 1016 1221 1232 1242 1248 1254 1260
Color (APHA) 40 100 100 100 100 100 150
Physical state mobile oil | mobile oil | mobile oil | mobile oit | mobile oil viscous sticky
liquid resin
Stability inert inert inert inert inert inert inert
Density 11.40 9.85 10.55 11.50 12.04 12.82 13.50
(lb/gal 25°C)
Specific gravity 1.36-1.37 | 1.18-119 [ 1.27-1.28 | 1.30-1.39 | 1.40-1.41 1.49-1.50 | 1.55-1.56
x/15.5°C x-25° x-25° x-25° x-25° x-65° x-65° x-90°
Distillation 323-356 275-320 290-325 325-366 340-375 365-390 385-420
range (°C)
Acidity 010 014 014 015 010 010 014
mg KOH/g,
maximum
’ Fire point none to 176 238 none to none to none to none to
<l (°C) bailing boiling boiling boiling boiling
point point point point point
Flash point 170 141-150 152-154 176-180 193-196 none none
ul €c)
Vapor pressure NA NA 0.005 0.001 0.00037 0.00006 NA
(mm Hg @ 100°F)
| Viscosity
{Saybolt Univ.
' Sec, @ 100°F) 71-81 38-41 44-51 82-92 185-240 1800-2500 | —
) {centistokes) 13-16 36-46 55-7.7 16-19 42-52 390-540 —_
i NA—Not Available
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SPILL, LEAK & DISPOSAL INFORMATION

Cleanup and disposal of liquid PCBs and other PCB items are strictly regulated by the tederal govern-
ment. The regulations are found at 40 CFR Part 761. Consult these regulations as well as applicable
state and local reguiations prior to any disposal of PCBs, PCB items, or PCB-contaminated items.

If PCBs leak or are spilled, the following steps should be taken immediately:
All non-essential personne! should leave the leak or spill area.
The area should be adequately ventilated to prevent the accumulation of vapors.

The spillleak should be contained. Loss to sewer systems, navigable waterways and streams
should be prevented. Spills/leaks should be removed promptly by means of absorptive material,
such as sawdust, vermiculite, dry sand, clay, dirt or other similar materials, or trapped and re-
moved by pumping or other suitable means (traps, drip-pans, trays, eic.).

Personnel entering the sp;ll of leak area should be furnished with appropriate personai protective
equipment and clothing as needed. See Occupational Control Procedures section of this MSDS.

Personnel trained in the emergency procedures and protected against the attendant hazards should
shut off sources of PCBs, clean up spiils, control and repair leaks and fight fires in PCB areas.

All wastes and residues containing PCBs (e.g., wiping cloths, absorbent material, used disposable
protective gloves, clothing, etc.} should be collected, placed in proper containers, marked and dis-
posed of in the manner prescribed by EPA regulations (40 CFR Part 761} and applicable state and

local regulations.

Various federal, state and local regulations may require immediate reporting of PCB spills and may
also define spill clean-up levels. Consult your attorney or appropriate regulatory officials for infor-
mation relating to spill reporting and spill clean-up.

ENVIRONMENTAL INFORMATION

Care should be taken to prevent entry of PCBs into the environment through spills, leakage, use, vaporn-
zation or disposal of liquids or solids. PCBs can accumulate in the environment and can adversely
affect some animals and aquatic life. In general, PCBs have low solubility in water, are strongly bound
1o soils and sediments, and are slowly degraded by natural processes in the environment.

ADDITIONAL COMMENTS

Polychlorinated Biphenyis

For regulatory purposes, under the Toxic Substances Control Act the term “PCBs” refers to a chemical
substance limited to the biphenyl molecule that has been chlorinated to varying degrees or any combi-
nation of substances which contain such substance (40 CFR Part 761).

Chemically, commercial PCBs are defined as a senies of technical mixtures, consisting of many isomers
and compounds that vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins.
Technical products vary in composition, in the degree of chiorination and possibly according to batch.

The mixtures generally used contain an average of 3 atoms of chlorine per molecule (42% chlorine) to
5 atoms of chlorine per molecule (54% chlorine). They are used as components of dielectric fluids in
transformers and capacitors. Prior to 1972, PCB applications included heat transfer media, hydraulic
and other industnial fluids, plasticizers, carbonless paper, paints, inks and adhesives.

in 1972 Monsanto restricted sales of PCBs to applications involving only closed electrical systems
(transformers and capacitors). In 1977 all manufacturing and sales were voluntarily terminated. In 1979
EPA restricted the manufacture, processing, use, and distribution of PCBs to specificailly exempted and
authorized activities.
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DATE: 1c/1/88 SUPERSEDES: All prior 10 10/1/88
FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

John H, Craddock
Product & Environmental Safety Director

Paul R. Michael o
Product & Environmental Safety Manager

Environmental Policy Staff
Monsanto Company

800 North Lindbergh Boulevard
St. Louis, Missouri 63167
(314) 694-4764 '

Note: Although the information and recommendations sel forth (hereinatter “Information™) are presenied in good faith and believed o be
corect as of the date hereof, Monsanto Company makes no representations as to the completeness or accuracy thereol. Information is
supplied upon the condition that the persons receiving same will make their own detenmination as to its suilability for their purposes prior to
use. In no event will Monsanlo Company be responsible for darmnages of any nature whaisoever resulting from the use of or reliance upon
information, NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE QR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TQO INFORMATION OR THE
PROOUCT TQ WHICH INFORMATION REFERS.
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F41624-94-D-8102-0003
Richards-Gebaur AFB. MO
Construction Quality Plan
Final, March 15, 1996

1.0 TRODU N
This Construction Quality Plan (CQP) has been prepared to ensure that the completed remedial
activities under Delivery Order 0003 are consistent with the Contract CQP prepared for
Richards-Gebaur AFB under Delivery Order 0001, except as noted herein by amendments and/or

additions. This CQP will be implemented during construction of remedial activities under
Delivery Order 0003.

2.0 RESPONSIBILITY AND AUTHORITY
2.1 GENERAL

Responsibility and authority for quality assurance is described in the Contract CQP prepared
under Delivery Order 0001, except as noted herein.

Dames & Moore

+Delivery Order Management
+Field Inspection
+Environmental Services
+Program Quality Control
*Reports and Documentation

W R King Contracting

sExcavate and haul approximately 20 cubic yards of soil. Backfill and restoring the site
to its original condition.

Ross Analytical Services, Inc,

+Chemical analysis

DasEs & MOWORE



F31624-94-D-8102-0003
Richards-Gebaur AFB, MO
Construction Quality Plan
Final, March 15, 1996

Max’s Enterprises
«Environmental drilling, soil sampling, and well installation
PSA Environmental, Inc.
«Environmental drilling, soil sampling, and well installation
2.2 QUALITY ASSURANCE PERSONNEL QUALIFICATIONS

The qualifications of the Site Quahty Assurance Manager and supporting quality assurance
inspection personnel are contained in Appendix A.

2.3 INSPECTION ACTIVITIES

The observations and tests that will be used to ensure that the field investigation and construction
activities meet all criteria. plans and specifications are described in this CQP.

2.4  SAMPLING STRATEGIES

Sampling activities. sample size, methods for determining sample locations, frequency of
sampling. acceptance and rejection criteria, and methods for ensuring that corrective measures

are implemented as addressed in the statement of work are presented in the Field Sampling Plan.
2.5 PROJECT DOCUMENTATION

Reporting requirements are described in the Contract CQP prepared under Delivery Order 0001,
Additional reports shall include:

+ST007 - No Further Response Action Planned Report, or Recommendation Report
+SS008 - No Further Respor.se \ction Planned Report and Phase 1 Site Investigation
Report

(AW ]
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F41624-94-D-8102-0003
Richards-Gebaur AFB, MO
Construction Quality Plan
Final, March 15, 1996

3.0 TION QUALITY CONTROLS

Responsibilities for the construction quality of this remedial action are described in the Contract

CQP prepared under Delivery Order 0001, except as noted herein.
3.1 SECURITY

An exclusion zone will be delineated around each work area during the field activities. The
exclusion zones will extend a minimum of 30 feet from active work areas and will be delineated
using cones and/or barrier tape. Exclusion zones will remain in effect 24 hours a day until the
completion of the field activities at each location. Only authorized Dames & Moore personnel,
Dames & Moore subcontractor personnel, or authorized visitors who have the necessary
documentation as described in the Health and Safety Plan will be allowed within the exclusion

Zones.

3.2  SITE PREPARATION

Site preparation will include the construction of a decontamination pad for the cleaning of the
drilling and excavation equipment used. The pad will be located in proximity to a potable water

source and electricity. No additional site preparation 15 anticipated.
3.3 EROSION

A combination of vegetative, structural, and/or site management erosion control practices shall
be employed during remediation activities. This includes minimizing the exposure time of
excavated surfaces and stockpiles to surface water runoff, keeping soil stockpiles covered with
poly liner, and preventing siltation of existing drainage structures and waterways using inlet

protection devices,
34 EXCAVATION

Excavations performed at site SS008 will be inspected to document the quantity of soil removed
and that the required contaminated soil has been removed. Appropriate federal and state
regulations will be followed for all excavation and backfilling activities,

3 DartEs o MeORYE



F41624-94-D-8102-0003
Richards-Gebaur AFB. MO
Construction Qualitv Plan
Final. March 13, 1996

3.5 SPILLAGE AND DISCHARGE

During excavation, soil boring. and well installation activities, monitoring will be performed so
that contaminated soil or ground water is not spilled or discharged.

3.6 SURFACE AND GROUND WATER MANAGEMENT

Surtace water runoff shall be controlled by using erosion control methods around remediation
areas and dewatering ol the open excavations. Dewatering of excavations will be limited 1o that

necessary to maintain a safe excavation.

The depth of the ground water in the area and curtent conditions indicate that ground water may
be encountered during remedial activities. The ground water encountered during remedial
activities will be controlled by dewatering the open excavation.

3.7 TRANSPORTATION

The provisions of the site-specific transportation plan, found in the Work Plan. will be monitored
1o ensure compliance with all appropriate statutes and regulations. Reference is also made to the
site-specific health and safety plan (HSP) pertaining to safety issues for vehicle and personnel
actions.

3.8 DISPOSAL OF THE PETROLEUM CONTAMINATED SOIL

Contaminated soils encountered during excavation will be remediated utilizing a bioremediation
landfarming facility (built by DO# 0004). if available. or disposed of oft base in accordance with
applicable regulations.

39 DEMOBILIZATION

There will be several demobilization events occurring at the completion of various phases of the
remedial activities. Prior to any demobilization activities, and final closure of the sites,
inspections will be conducted 1o ensure that project goals have been attained. Afier an inspection
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F41624-94-D-8102-0003
Richards-Gebaur AFB. MO
Construction Quality Plan
Final. March 15, 1996

by the AFBCA to certify that the work has been performed successfully and in accordance with
the scope of work, demobilization activities will be monitored to ensure that facilities and

equipment are properly dismantled and removed.
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Title

Academic
Background

Registration

Experience

M. Gary Alkire, P.E.

Managing Principal, Government Services Division,
Dames & Moore, Inc., San Antonio, Texas

Baltimore Polytechnic Institute (1953}
B.S. United States Naval Academy (1957)
M.S.C.E. Purdue University (1963)

Professional Engineer: Virginia and Texas

1992 - Present: Managing Principal, Dames & Moore Government Services Division,
San Antonio, Texas

Program Manager for five United States Air Force environmental contracts valued at
$105 million. These contracts provide for environmental remediation of closing United
States Air Force bases in Missouri and Arkansas; removal/replacement of leaking fuel
tanks and remediation of remaining contaminated soil in twelve wesiern states; and
environmental planning services, worldwide. A principal reviewer for all Quality,
Health and Safety, Sampling, and Environmental Work Plans.

A consuitant to Dames & Moore regarding the worldwide poticies, plans, and programs
of United States Air Force Civil Engineering, including Environmentai Engineering.
Provide executive oversight for all Dames & Moore contracts for the United States Air
Force. '

1957 - 1990 - Thirty two years active duty with the United States Air Force, retiring in
the grade of Major General.

1984 - 1990 : Commander, United States Air Force Commissary System, San Antonio,
Texas

Managed and directed worldwide operations of a grocery chain for the use of military
personnel and their families; annual sales were more than $2.5 billion (equal to the Sth
largest grocery chain in the United States). Experience included:

. Development of a strategic plan to guide growth and resource application.

’ Development and installation of computer-based operations.

- Improved productivity such that operating hours for the 39 largest stores were
extended 37%.

. Renewed emphasis on personne! management and training programs.

. Upgrade of plant and equipment through an anpual $50 million. program

(contract cost growth was less than 1% and construction time was reduced
from 18 months to approximately 12 months).

The organization was a consistent winper of national awards; in 1989 the Air Force
system was the Department of Defense leader in productivity, sales, and customer



service.

1982 - 1984 : Depury Director for Engineering and Services, Headquarters United
States Air Force, The Pentagon

Supervised development of policies and procedures for planning, design, construction,
operation, maintenance, and disposal of United states Air Fore facilities and real
property. The work included:

. Direction of an execulive review committee Lasked to assure on time/in budget
completion of $200 miltion space tracking base in Colorado, a $70 million
hospital restoration in Ohio, and missile support facilities in Wyoming valued
at $50 million.

. Technical direction of studies, by the United States Air Force Scientific
Advisory Board, that lead to new emphasis on research and development of
technologies for rapid repair of bomb damaged runways. A second study
focused on priocities and resources for hazardous waste/material storage and
management.

. Development of computer hardware and software for a new generation of
facility maintenance management that improved the productively of
maintenance personnel, reduced cost, improved customer satisfaction with base
maintenance personnel.

Responsibilities also included oversight of fire protection, eavironmental protection,
&nergy conservation, design and construction, Civil Engineering research, and United
Suaes Air Force services programs such as dinning hall operation, bilieting, mortuary,
wartime feeding programs.

1981 - 1982 : Deputy Chief of Staff, Engineering and Services, United States Air Force
Logistics Command, Dayton, Ohio

Supervised engineering and services activities needed to design, construct, operate,
maintain, and upgrade five major industrial complexes. The work included:

. Environmental protecticn, energy conservation, and comprehensive base
development planning.

. Development of programs vaiued more than $6 million for complete
rehabilitation of enlisted housing and dining halls.

. Expediting identification of hazardous waste sites and coordination of work to

begin restoration of contaminated sites in California that were migrating off
base and impacting private domestic water sources.

. Direction of design and construction of bases in the Kingdom of Saudi Arabia
to support F15 aircraft. The program, funded by the Kingdom of Saudi Arabia,
cost more than 31 billion and was accomplished with designs by United States
firms and construction by foreign contractors with workers imporied generaily
from the third world. The work included purchase of furniture and accessories
for “turn Key™ occupancy by the Saudi Arabia Air Force.

. Directing construction of a base in Egypt using materials purchased in the
United States for use by Egyptian contractors.

Responsibilities also included oversight of command fire protection, environmental



protection, energy conservation, design and construction, and services programs such as
dinning hall operation, billeting, mortuary and commissary.

1978 - 198] : Deputy Chief of Staff, Engineering and Services. United States Air Force
Air Training Command.

Supervised engineering and services activities needed (o operate, maintain, and upgrade
five major flight training centers, six technical training centers, and one university. The
work included:

. Development of state - of - the art concepts for energy. conservation by
coordination with the Depaniment of Energy to establish a geothermal
production well in Arizona. Also, directed purchase and installion of computer
managed energy monitoring and control centers at each technical center.

. Establishment of the first architectural compatibility program in the United
States Air Force to guide future airbase design.

. Establishment of an office for interior design o provide maintainable, cost
effective, and pleasant work environments.

. Recovery of Keesler Air Force Base, Mississippi. from effects of Hurricane

Frederic by rapid identification of materials required for repair, purchase away
from the storm damaged arca, and deployment of engineering crafismen from
other installations o aid with recovery construction.

Respoasibilities also included oversight of command fire protection, environmenial
protection, energy conservation, design and construction, and services programs such as
dinning hall operation, billeting, mortuary and commissary.

1975 - 1978 : Assistant to the Deputy Chief of Staff, Engineering and Services, United
States Air Force in Europe, Germany '

Supervised engineering and services activities needed to construct, operate, maintain 24
main air bases, hundreds of dispersed sites, and more than 14,500 family housing units
in nine European countries. The work inciuded:

. Oversight of design and coastruction valued more than $1 billion.

» Expediting planning and execution of construction programs designed to
protect military forces from Warsaw Pact weapon blast effects. Lead limited
research acuivities to devise aircraft shelter modifications to accommodate
growing aircraft wingspans.

. Directing construction of facility modifications (o improve the survivability of
Air Force units, including “toning down™ facilities and pavement so thal they
would be less visible from the air, constructing redundant aircraft pavement,
and revetments around key facilities.

. Directing negotiations with foreign officials in Spain, England and the
Netherlands to obtain third party financing for build lease family housing units.
. Directing reconstruction of all dormitories and dining halls in Germany

through a fund established by the German government,

Responsibilities also included oversight of commnand fire protection, environmental
protection, energy conservation, and services programs such as dinning hall operation,



billeting, mortuary and commissary operations.

1973 - 1975 : Chief of the Constructicn Division, Headquaters, United States Air
Force, The Pentagon

Managed design and construction of the United States Air Force worldwide program
valued at approximately $1 billion. The work included:

. Development of policies for management of design and construction.

. Establishment of 2 constructability review at 35% design completion to focus
user requirements and reduce design cost and changes during construction.

. Completion of an earlier program to design and construct relocatable

dormitories at selected bases in the United States.
Contract award rates during this period were the best in the Department of Defense.
1971 - 1973 : Base Civil Engineer at England Air Force Base, Louisiana.

Supervised facility maintenance, utility operation, design and construction, fire

protection, and master planning through “in-house” work force and contract employees.

England Air Force Base included more than 300 buildings, airfield pavement, and
utility systems. Work was accomplished by 336 employees and the contractor work
force. Work included development of a real tie management information system 10
improve mainienance response.

Major tasks involved development of ten projects valued at approximately $1 miilion,
for suppont of a new weapon system. Work was designed and constructed in less than
18 months and was completed on tme and within budget.

1970 - 1971 : Chief of Operations and Management Division, Military Assistance
Command, South Vietnam

Responsible for programming, budgeting, real estate acquisition, design, and
construction management activities related 1o reconstruction of the primary highway and
bridge system in South Vietnam.

Experience included development of new highway construciion criteria designed 1o
reduce time and resource requirements, doubling produciion of aggregate for highways
in the Delta, and development of systems to track construction progress.

1966 - 1970 : Project Officer, Overseas Construction Branch, Headquarters, United
Suates Air Force, The Pentagon

Responsible for financial management and design and construction management for
construction in Vietnam, Thailand, Korea, and the Pacific.

Work included development of simplified status and analysis of design and construction
supporting the United States Air Force in Vietnam, Total program exceeded 3] billion.
Work lead to development of an innovative cash flow construction management
concept.
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TKSCY ALKIRE CV

Responsible for preparation of economic analyses, construction standards, construction
cost estimates, and area cost factors, and materials for Congressional hearings.

1963 - 1966 : Chief Engineer, Toui Rosieres Air Base, France

Responsible for master planning, budgeting, design and construction management, and
technical review of construction plans and specifications. Additional responsibilities
included preparation of budget documents for the North Atlantic Treary Organization.

Work included seiecting architect engineers, negotiating design and construction cost
with French officials, supervising reconstruction of the primary runway, and oversight
of the largest maintenance, repair, and construction effort in the history of the base for
support of new aircraft.

1961 - 1963 : Anended Purdue University, West Lafayene, Indiana.
1957 - 196] : Planning and Programming Officer, Warren Air Force Base, Wyoming.

Responsible for development of master plans, facility reuse plans, budgering, and
management of design and construction.

Responsible for development of facility reuse plans to convert Warren Air Force Base from
technical training to missile base. Work included programming and oversight of the largest
maintenance, repair, and construction program in the history of the base.

United States

France, Germany, Viemam
English

Society of American Military Engineers

American Society of Civil Engineers

Tau Beta Pi (Alpha of Indiana)

First Air Force Engineer inducted inic the Order of the Sword
Metmber of the Air Force Village Foundation Board of Trustees



Title

Expertise

Experience

Experience
With Firm

Past
Experience

FORREST A. TERRELL, PE
Principal

Environmental Program Management
Construction Program Management
Civil Engineering - Structures
Mechanical Engineering

Twenty-one years experience with the Corps of Engineers in various positions from Project
Engineer 1o Deputy District Engineer. Provided project/program oversight on significant
flood control, navigation, hurricane protection, military facilities, nation building, and
environmental projects in the United States, Europe, Middle East, and Central America.

Joined Dames & Moore in October 1992

Deputy District Engineer/Chief of Staff,
Kansas City District, US Army Corps of Engineers (1987-1992)_

Program Director/Contracting Officer for a $450m Hazardous Waste Program
within a 23 state area across five EPA Regions in support of EPA's Superfund
Program and the DOD's Defense Environmental Restoration Program.

Project Director/Contracting Officer for an asbestos survey of 444 buildings at
Fort Leavenworth, Kansas followed by a design and abatement project for 129
administration buildings and 115 family bousing buildings.

Project Director/Contracting Officer for an asbestos survey of 859 buildings at
Fort Lecnard Wood, Missouri,

Project Director/Coniracting officer for an asbestos survey of 1353 administrative
buildings and 948 family housing units at Fort Riley, Kansas.

Program Director/Contracting Officer for the $200m facilities construction
program at McConnell Air Force Base, Wichita, Kansas in support of the
beddown of the B-1B bomber.

Program Director/Contracting Officer for a ${75m facility consauction program
at Fort Riley, Kansas providing maintenance and training facilities for the Army's
new M-1 Main Bantle Tank, M-2 Bradley Fighting Vehicle, and AH-64 Apache
Attack Helicopter.

Program Director/Contracting Officer for a $600m facility construction program
at Whiteman Air Force Base, Missouri in support of the beddown of the B-2
"Stealth” Bomber.

Deputy Chief of Staff, Engineer, Joint Task Force B,
Honduras (1989 - 1990)
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Program Director responsible for construction of war contingency facilities
including three tactical airfields, 2 heliport. a petroleum tank farm, and 15KM of
two lane all weather roads.

Program Director responsible for nation building projects inciuding 45 schools,
two clinics, and a gymnasium,

Engineering Division Chief, Saudi Arabian National Guard
Modernization Program (1983-1985)

Developed design criteria and guide specifications for a $127m facilities
COnstruction program.

Led a design/planning team of engineers and architects in providing engineer
installation support for three family housing compounds and an administrative
office complex.

Area Engineer, New Orleans District Corps of Engineers (1980-1983)

Project Engineer/Program Director responsible for the execution of a $400m
program of major flood control, navigation, and hurricane protection projects.

Numerous assignments in Germany and the United States managing construction
projects (1971 - 1979)

B.S. Mechanical Engineering, University of Houston, Texas 1971
M_S. Civil Engineering, Southern Methodist University, Dallas, Texas 1979

United States

United States, Germany, Saudi Arabia, Honduras

Professional Engineer, Louisiana 1983

American Society of Civil Engineers

Society of American Military Engineers

The Army Engineer Regimental Association

Hazardous Materials Control Resource Institute

Visiting Professor, University of Missouri Environmental
Engineering Extension Program

Panelist for Truman Scholars Leadership Week 1992
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GINGER L. HICKS
Manager of Quality Assurance
Quality Assurance/Aquatic Biology

Manager of Quality Assurance
* Develops and implements the firm-wide quality assurance policies and objectives.

* Maintains liaison with management and provides guidance to professionals on
quality assurance matters.

* (oordinates and approves preparation of the Quality Assurance Manual and
revisions thereto, subject to review and approval by appropriate management,

+ Reviews and approves subcontractor quality assurance programs.
* Reviews the performance of quality assurance staff and audits their project files.

* Reviews applicable federal, state, and local quality assurance requirements and
provides guidance to QA and technical staff on their usefinterpretation.

* Participates in client and agency audits.

Certified Lead Auditor (NQA-1) |

* Performs audits on nuclear, hydropower, geotechnical, and environmental
projects. Conducted and/or participated in approximately 30 audits to date,

Assistant Manager of Quality Assurance

¢ Acted on behalf of Manager of Quality Assurance in all areas,

. Co-éuthored 5th edition of Dames & Moore Quality Assurance Manual,

Coordinator of Quality Assurance

* Responsible for implementation of quality assurance requirements for the folowing
projacts:

- Management Licensing Effort for the Illlinois Low-Level Radioactive Waste
Disposal Facility.

- Phase ll Site Characterization, LEHR Environmental Restoration, University of
California, Davis.

- Dames & Moore's Biological Monitoring Program for Exxon Corporation, Valdez,
Alaska.

Dames & Moore, Inc.
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- Dames & Moore management and technical actwities required for FERC
Exhibit E for Pickens County, Georgia. Pumped Storage Hydroelectric Project
for Oglethorpe Power Corporation.

- Meteorolegical Tower Instrument Calibration Project for Georgia Power
Company's Nuciear Plant Hatch.

- Meteorologicat Monitoring Program for Southern California Edison Company’s
San Onofre Nuclear Generating Station.

- United States Department of Energy, Savannah River Plant, RCRA Part B
Application for E.l. du Pont de Nemours & Company, Inc.

- United States Department of Energy's Nevada Test Site, Management Support
Services for Reynolds Electrical & Engineering Company, Inc.

- Environmental studies for Department of Energy's Crystalline Rock Program for
Storage of High-level Radioactive Waste for the Northeastern and Southeastern
United States,

* Prepared project specific data collection quality assurance plans for a secondary
lead smeiter under hazardous waste regulations.

Biclogy - Laboratory Responsibilities

* |dentification and enumeration of ichthyoplankton samples, maintenance of
laboratory records, and data reduction and handling, for:

- Ecological field studies in support of FERC relicensing of Upper Peninsula Power
Company's Bond Falls Project, Upper Peninsula, Michigan.

- Biological studies on Middle Oconee River near Athens, Georgia,

- Biological Monitoring Program for Virgil C. Summer Nuclear Station, Fairfield
County, South Carolina.

Biology - Field Experience

+ Collection of ichthyoplankton, zooplankton, phytoplankton, and adult fish from the
Broad River and Parr and Monticello Reservoirs, Virgil C. Summer Nuclear Station
in Fairfield County, South Carolina.

+ Collection of adult and larval fish and benthic macroinvertebrates for hiological
studies to evaluate the potential impacts on a low head hydroelectric facility
during minimum flow conditions on the Middle Oconee River near Athens, Georgia.

+» Collection of ichthyoplankton, zooplankton, phytoplankton, and adult fish for
Ogiethorpe Power Pumped Storage Hydroelectric Project, Pickens County,
Georgia,

+ Collection of larval and adult fish for Bond Falls Project, Upper Peninsuta Power
Company.

Project Coordination
* Responsible for ali record keeping, sampie processing, data reporting, equipment

maintenance, and management of field office for Upper Peninsula Power
Company's, Bond Falls Project, Upper Peninsula, Michigan.

h-oh/01 Dames & Moore. Inc.
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ACADEMIC
BACKGROUND

PREVIOUS
EMPLOYMENTY

PROFESSIONAL
AFFILIATIONS
REGISTRATIONS

PUBLICATIONS

h-oh/01

+ Contacted both state and federal agencies for information on the status of various
types of land for the Department of Energy's. National Waste Terminal Storage
Program.

* Editing and preparation of numerous proposals and reports.
BA, Psychalogy, 1992, Agnes Scott College, Decatur, Georgia

A.A.S. Fish & Wildlife Management, 1982, Haywood Technical College, Clyde, North
Carolina.

U.S. Forest Service, Highlands, NC, 1983
Forestry Technician

American Society for Quality Control

Certified Lead Auditor, Dames & Moore, 1987
Flying Scot & Associates Lead Auditor Training Course and Exam, 1986,

Layman, Steven R. and Ginger L. Hicks. "Abundance and Chronology of Appearance
of Larval Fish in FourLakes in the Upper Peninsula of Michigan,” 1988. Poaster
presented at Annual Meeting of American Society ot Ichthyologists and Herpe-
tologists, Ann Arbor, Michigan.

L B J

Dames & Moore, Inc.
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JOHN E. PLEVNIAK

Senior Geologist/Geophysicist
Remedial Investigations Group Leader
Dames & Moore, Kansas City Office

Geology, Geophysics (Gravity, Magnetic, Electrical, Seismic Reflection and Seismic
Refraction Investigations, borehole logging)

Mr. Plevniak provides geologic, hydrogeologic, and geophysical consultation for
environmental audits, environmental site investigations, and site remediation projects.
A partial listing of projects follows.

Senior Geophysicist for a non-intrusive geophysical investigation for
suspected chemical warfare material (CWM) and ordnance and explosive
waste (OEW} disposal sites at the former Black Hills Army Depor,
Edgemont, South Dakota. Responsible for project technical activities, data
reduction and data analysis.

Senior Geophysicist for a non-intrusive geophysical investigation for
suspected unexploded ordnance (UXOQ) sites at the former Nebraska
Ordnance Plant in Mead, Nebraska. Responsible for project technical
activities, data reduction and data analysis.

Principal [nvestigator, Phase Il investigations of 17 former underground
storage tank (UST) sites at Fort Riley, Kansas. Responsible for project
technical activities. report preparation, and remedial action plans,

Project Manager, multi-phase environmental site assessment/remediation of
an electrical power substation site in Chio.

Performed magnetic and electromagnetic geophysical surveys to
non-intrusively identify potential electrical equipment disposal sites.

Investigated the potential disposal areas identified during the geophysical
investigation by shallow trenching. Assessed the lateral and vertical extent of
buried materials and apparent environmental contamination.

Conducied a limtied ground water investigation and developed work plan for
remediation of the site.

Assisted client in negotiations with the Ohio EPA.
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Developed and implemented work plan for the remediation of PCB and oil
contaminated soils and ground water.

Project Manager, hydrogeologic and geologic investigations ai a major oil
refinery in Hlinocis. Coordinated replacemem of monitoring well network and
assessment of subsurface hydrocarbon plume. Utilized fracture trace
analysis, ground penetrating radar (GPR), and electromagnetic ground
conductivity (EM) methods to locate bedrock fractures for the placement of
ground water monitoring wells.

Investigated the source of a hydrocarbon plume beneath the refinery process
block. Assessed the horizental and vertical extent of hydrocarbon plume,
overburden thickness. and bedrock topography o idemify the likely source
area.

Project Manager. historical environmental site investigation of a 120-acre
railyard in lllinois.

Project Manager, Phase 2 environmental site assessment at a manulacwring
facility in Hlinois 0 define the extent of on-site and off-site (reon
contamination in the soil and ground water.

Assisted client in negotiations with the lllinois EPA.
Developed and implemented work plan for site remediation.

Project manager for site assessments and UST removals at service stations in
1linois and Ohio.

Project Manager, RCRA facility investigation at a major steel making tacility
in Pennsylvania. Performed historical investigation and sampling of solid
waste management units (SWMUs). Coordinated Toxic Reduction Evaluation
(TRE)} of the facility's waste stream.

Per(ormed reduction and analysis of magnetic survey data for two landfills
in central Indiana to assess distribution of buried drums.

Conducted electrical resistivity investigation at a central Indiana landfill to
map the top of a confining clay layer underlying the site.

Conducted borehole geophysical logging of the monitoring well network at
a Mississippi manufacturing facility.
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EXPERIENCE

ACADEMIC
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CITIZENSHIP

Performed environmental audit and RCRA Part B permit review for proposed
expansion of a Hazardous Waste Treatment, Storage, and Disposal (TSD)
Facility.

Developed Industrial Water Conservation Plan for a major chemical plant in
New Jersey. Project involved plant visit, review of documents. and final
report to client for submission to the State of New Jersey Department of
Environmental Protection.

Performed geologic and hydrogeologic investigation of a drum disposal site
in southeastern Pennsylvania. Project involved seil borings, monitoring well
installations, and soil and ground water sampling.

UNIVERSITY OF DELAWARE

*

Six years experience managing a geological and geophysical research and
teaching facility. Participated in geological and geophysical research.
Provided technical guidance to researchers and students using laboratory and
field equipment, and advised faculty on the use of computer hardware and
software. Taught courses in earth science, geology, and geophysics.

Performed seismic refraction investigation of the Cockeysville Marble
aquifer, Hockessen, Delaware, as part of an environmental impact study for
proposed land development. Coordinated data acquisition and conducted
preliminary data processing and interpretation.

Performed paleomagnetic analysis of Quaternary sediments from west central
Indiana. Measured remanent magnetization and calculated magnetic polarity
reversals for correlation with amino acid racemization age dates.

Ph.D. program, applied geology, Kent State University

Course work and exams completed.

M.S. (1980), geology, Kent State University,

Thesis: Gravity Survey of Buried Glacial Valleys in Hiram and Nelson
Townships, Portage County, Ohio.

B.S. (1977). physics, Youngstown State University

United States
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United States

English

American Geophysical Union
National Ground Water Association

1992, Indiana Cenified Professional Geologist, No. 1217
1993, Kentucky Licensed Professional Geologist, No. 852
1995, lowa Registered Groundwater Professional. No. 1493

Co-author of abstracts on the paleomagnetic analysis of Quaternary Sediments
from west central Indiana.

Miller, Palmer, Plevniak. McCoy, and Bleuer, 1986. A fossiliferous magnetically
reversed Quaternary site from Pike, County, Indiana: GSA Abstracts with
program, v. 18, p. 316.

Palmer, Miller, and Plevniak, 1987, Magnetostratigraphy of 1two Pre-Hlinoisan
sites in West Central Indiana: GSA Abstracts with program, v. 19, p. 798

Miller, Palmer. and Plevniak. 1988, detection in Indiana of a possible magnetic
polarity excursion during the Brunhes: American Quaternary Association
Program and Absiracts, Tenth Biennial Meeting, p. 138.
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KENNETH E. FISCHER, PE, CIH

Principal

[nduswial Hygiene
Health and Safety
Environmental Compliance and Remediation
Expert Testimony

M.S., Physics and Biomedical Engineering, Catholic University, 1970
B.A., Physics and Liberal Ants, Fordham University, 1964

Centified Industrial Hygienist

Registered Professional Eoginecr: Maryland, Virginia, Colorado

Accredited Asbestos Inspector and Management Planner (under Asbestos Hazard Emergency
Response Act regulations), EPA and state licenses. NIOSH 582 trained.

Associate and Senior Scientist, 1989-Present

Management of asbestos projects for the U.S. Army Corps of Engincers at Lecterkenny
Army Depot, Dover Air Force Base, Waller Reed Army Medical Center, a former Nike
missile site, bases ip the Military District of Washington, and numerous private clients.
The projects include asbestos surveys, specification preparation, air monitoring, and
contractor oversight.

Management of indoor air quality projects for clients such as JBG Rock. Arlington,
Virginia; the West Group, Rockville, Maryland; and Leeds & Northrop, Philadelphia,
Pennsylvania. Identified and quantified chemicai and microbiological contaminants,
including carpet-related chemicals, in office and manufacturing areas; determined their
origins; reviewed building ventilation systems; and recommended corrective measures,

Conduct of a sampling study in a former metal plating shop, and remedial design and
contractor oversight to remove heavy metal, corrosives, leaded paint, and organic
chemicals from strucrural surfaces, and dispose of plating fixures. The work included
a risk assessment for levels of contaminant removal, review of contractor submittals,
preparation of a safety plan, and daily air monitoring during remediation.

Planning of property transfer audits for residential and industrial clients.

Management of a program (o sample and evaluate lead in drinking water in a group of
high-rise buildings to determine the contribution of lead from solders, brass fixres,
drinking fountains, and other plumbing fixtrures. Provided expert testimony for
arbitration.

Oversight of PCB and hazardous materials removal and PCB transformer replacement at
the former American Can Company plant and for Baltimore News-American site,
Baltimore, Maryland.

Evaluation of a silver recovery process from a photographic laboratory (o assess the
environmental impact of silver discharges into the sanitary sewer and cesspool system.
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Samples were collected from a lift station, holding tanks, and soi! borings in a drain field
to determine compliance with EPA regulations,

Management of an air monitoring study in a photographic laboratory to determine the
effectiveness of a new ventilation design for the area. Air samples were collected 1o test
for formaldehyde and other chemicals, the use of protective clothing was evaluated, and
the hazard communication program was reviewed.

Preparation and presentation of oil spill emergency response and hazardous waste
operations and emergency response training for Aramco Services Company, U.S. Army
Toxic and Hazardous Materials Agency (USATHAMA), and other clients.

Presentation of hazardous waste operations and emergency response training to over 75
personnel from England, Scotland, the Netherlands, France, Germany, Spain, and Italy.
The training sessions incorporated European Community and country standards and were
based on universal best management practices for health and safety.

As Eastern Division Health and Safety Manager, review of plans and direction of health
and safety raining, medical surveillance programs, and accident prevention measures for
Dames & Moore offices in the ecastern United States. Drafted the Dames & Moore
Firmwide Health and Safety Manual.

Manager, Environmental Compliance, Health and Safety, and Facilities, U.S. Environmental
Protection Agency (EPA) Natiopal Enforcement Investigations Center, 1979-1989

Investigation of numerous natural gas pipeline facilities for PCB handling practices as
senior auditor, for Texas Eastern, Inc.

Oversight of asbestos abatement projects, environmental audits, and health and safety
inspections.

Safery audits of EPA facilities nationwide.
Preparation of EPA facilities Safety Manual.

Preparation of safety protocols, review of safery plans, managememt of asbestos removal
projects, and direction of training and medical monitoring programs.

Management of regulated materials and worker and community right-to-know programs.

Management of laboratory and office consmuction, maintenance, and physical securicy
operations.

Advisor to 27 EPA nationwide laboratory waste disposal operations.

Resolution of indoor air quality complaints in an analytical laboratory facility through odor
detection and ventilation system improvements.

Instructor for health, safety, and compliantice curricula ar the Federal Law Enforcement
Training Center, Glynco, Georgia.

795 ‘WP
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. Responsibility for packing, manifesting, shipping, and disposal of hundreds of drums of
hazardous waste,

»  Preparation of safety plans for site responses, Laboratory activities, and related training.

. Hazardous waste worker safety (OSHA 29 CFR 1910.120) and worker right-to-know
{1910.1200) instructor.

. Participation in setting up national contract and staff to manage waste from former sites
of illegal drug manufacturing.

. Consultant to public and private sector on packaging, transportation, and disposal of
hazardous waste, including:

- U.S. Mine Safery and Health Administration
- U.S. General Services Administration
- U.S. Air Force

- U.S. Drug Enforcement Agency

- Federal Bureau of Investigation

- U.S. Navy

- U.S. Department of Agriculture

- U.S. Foed and Drug Administration

- National Institutes of Health

- U.S. Geological Survey

- American Council of Independent Labs
- ALCOA

- Litton Data Systemns

- Monsanie

Program Analyst, EPA, 1976-1979

. Analysis, evaluation, and coordination of national programs regulating the use of
pesticides and toxic substances. Prepared studies for management analysis and value of
research output using linear programming.

Resident Engineer, Western Electric, Washington, D.C., Service Center, 1970-1976

. Management of cost reduction program and local industrial hygiene efforts. Reduced
emissions from plastics refinishing operation and established new techniques for repair of
communications equipment.

Assistant, Viwreous State Laboratory, Catholic Universiry, 1968-1970

. Design of enviroamental temperature control equipment; responsibility for interface and
maintenance of ultrasonic, laser, and temperature control equipment for laboratory
experiments.

Chairman, Department of Physical Sciences, Colegio San Ignacio, San Juan, Puerto Rico,
1966-1968

Member, American Academy of Indusirial Hygiene
Member and Past Chair, AIHA/ACGIH Joit Hazardous Wastes Committee

7198 we
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Member, American Industrial Hygiene Association (ATHA)

Member, Human Factors and Ergonomics Society

Member, Chemical Health and Safety Division, American Chemical Society

Past Director, Institute for Environmental Auditing

Affiliate Member, American Conference of Governmental Industrial Hygienists (ACGIH)

"Drum Buster® Award for Outstanding Achievement in Field of Hazardous Waste Operations,
by American Industrial Hygiene Association/American Conference of Governmental Industrial
Hygienists Joint Hazardous Wastes Committee (May 1991).

Listed in Who's Who in the Safety Profession, 1990-1991 Edition

Listed in Directory of Occupational Health and Safety Specialists. Ist Edition

Listed in Who's Whe in the West, 21st Edition

Listed in Who's Who of Emerging Leaders in America, 2nd Edition

Hazardous Waste Operations and Emergency Response Training and Management, Dames &
Moore, Manchester, England (November 1992); Frankfurt, Germany (April-May 1993); and
Paris, France (May 1993).

RTC Asbestos-Containing Materials Policy, 8-hour course, Resotution Trust Corporation,
Dallas, Texas (December 1992},

Laboratory Waste Disposal and Environmental Compliance, 2-day course, Association of
Official Analytical Chemists (AOAC), Phoenix, Arizona (August 1991); Durham, North
Carolina (December 1991); and Cincinnati, Ohio (August 1992),

OSHA Marine Qil Spill Emergency Response and Refresher Training, 40-, 24-, and 8-hour
courses, Aramco Services Compagy, Houston, Texas (November 1991 and October 1990).

OSHA Construction Risk Awareness, 8-hour course, Dames & Moore, Anrnapolis, Maryland
(April and July 1991).

Health Protection Measures at PCB Remediation Sites, American Industrial Hygiene Conference
(AIHC) and Exposition, Salt Lake City, Utah (May 1991).

AHERA Building Inspector Annual Update Training, Georgia Tech Research Institute,
Columbia, Maryland (April 1991).

Hazard Communication for the Medical Community, Medical Group Management Association,
Baltimore, Maryland (March 1991).

OSHA On-Scene Commander, First Responder, Hazard Communicarion, and RCRA Generator
courses, Comsat Corporation, Clarksburg, Maryland (December 1990).

RCRA Generator Refresher Training, Aristech Chemical Corporation, Florence, Kentucky
(December 1990).

OSHA Hazardous Waste Operations Training, 40-hour course, Umatilla Army Depot, Umatilla,
Oregon (October 1989}, and Newport Army Ammunitions Plant (October-November 1990).

Environmental Cleanups at Sites of Former Clandestine Drug Manufacturing, AIHC, Orlando,
Florida (May 1990).

TAg Wy
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OSHA Refresher Training for Hazardous Waste Operations, 8-hour course, Dames & Moore,
Bethesda, Maryland (bi-monthly 1989-92); Tampa, Florida (March 1990); Aclamta, Georgia
(December 1989); Philadelphia. Pennsyivania (October 1989).

OSHA Supervisory Course for Hazardous Waste Operations, 8-hour course, Dames & Moare,
Bethesda, Maryland (bi-monthly 1989-92); Philadelphia, Pennsylvania (October 1989), St.
Louis, Missouri (March 1990); Tampa, Florida (March 1990),

How 10 Conduct a Laboratory Waste Audit, AQAC, St. Louis, Missouri (September 198%),

Respiratory Protection and Other Safety, Absorbency, and Cost Considerations With the Use
of Cat Litter for Packaging Hazardous Waste, AIHC, St. Louis, Missouri (May 1989),

Sampling and Safety, Federal Law Enforcement Training Center, Brunswick, Georgia (1986-
88); Front Range Community College {March 1988).

Certifications Competing With That of the Industrial Hygienist, AIHC, San Francisco,
California (May 1988).

Key Features of a Model Regulated Waste Disposal Program for Generators, AIHC. San
Francisco, California (May 1988).

Auditing Laboratories, Enviconmental Auditing Conference for Federal Agencies, Adania,
Georgia (Qvlmh 1988).

Disposing of Hazardous Wastes, University of Colorado, Boulder, Colorado (December 1987,
December 1986, and December 1984).

Good Management Practices for Hazardous Wastes Generated in Laboratories, Invited Paper,
World Conference on Hazardous Wastes, Budapest, Hungary (Octcber 1987).

Laboratory Waste Disposal, American Council of Independent Laboratories (ACIL), Risk
Management Seminar, Denver, Colorado (June 1986).

Key Elements of an Exemplary Generator, Haziech Internationa) Conference, Denver, Colorado
{August 1986).

Contracting to Dispose of Laboratory Hazardous Waste, American Indusiriai Hygiene
Association (AIHA) Conference, Dallas, Texas (May 1986).

Developing a Plan for and Insmucting Laboratory Personnel in the Proper Disposal of
Hazardous Laboratory Waste, Hazardous Materials Management Conference/West-85, Long
Beach, Califormia (December 1985).

Laboratory Hazardous Waste Disposal, AIHA Conference, Las Vegas, Nevada (May 1985).

Disposal of Regulated Lab Wastes, Rocky Mounain AIHA Sectional Meeting, Denver,
Colorado (May 1985).

EPA Safety Program. EPA Response Safety Decision Making Workshop, Seattle, Washington
(August 1984),
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Laboratory Hazardous Waste Disposal, Rocky Mountain AIHA Fall Technical Conference,
Denver, Colorado (October 1984).

U.5. Office of Personnel Management Critical-Sensitive (EPA)
U.S. Department of Defense Secret
U.S. Department of Energy L
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Fischer, Kenneth E., *Remediating a Former Plating Shop: Health Protection for Workers and

Future Tenants,” Plating and Surface Finishing (May 1993).

Fischer, Kenneth E., "EPA and OSHA Compliance,” Metropolitan Tenant's Guide to Business
Properties (June 1992).

Fischer, Kenneth E., “"Health and Safety for PCB Remediation,” Pollution Engineering
(February 1992).

Fischer, Kenneth E., "Under the Microscope,™ Environmental Lab (June/July 1991).

Fischer, Kenneth E., "lllegal Drug Labs Pose Cleanup Problems,” Pollution Engineering
{November 1990).

Fischer, Kenneth E., "Safety in the Chemical Laboratory-Certifications for Professional

Hazardous Materials and Waste Management,” journal of Chemical Education (November
1988).

Fischer, Kenneth E., "Self Audits of Hazardous Waste Operations in Laboratories,” Journal of
Chemical Education (September 1987).

Fischer, Kenneth E., “Contracts to Dispose of Laboratory Waste,” Journal of Chemical

. Educatiop (April 1985).

Fischer, Kenneth E., "Containment Laboratories: Design Considerations,” Qccupational Health
and Safety (November-December 1983),
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WAYNE A. MIZER, PMP
Project Manager/Environmental Specialist

Program and Project Management
Environmental Compliance

Project Controls

Performance Measurement Systems

Total Quality Management (TQM)

Wayne Mizer is an experienced, professional manager having worked on large environmental
restoration and waste management programs at several Department of Energy and Department
of Defense sites. His expertise extends from the total program level down to the detailed sub-
project level He has specialized experience in strategic planning for environmental restoration
including CERCLA and RCRA remedial sction as well as decontamination and
decommissicning of surplus facilities.

Mr. Mizer served as the senior environmental specialist in support of the DOE/Richland
Laboratoxy Management Division. [n this capacity, be was respoasible for supporting both the
Facilities Team Leader and the Program Team Leader within the Laboratory Management
Division Work included project management, project controls support, surveillance planning,
site representative support, RCRA and OSHA assessments, surveillances, and watkthroughs.

As Cost Account Mansager on the General Suppart Sexvices Contract (GSSC), provided support

. to the Division Directors in the management formulation, execution, and evaluation activities

for the $200 mullion/year Envircomental Restoration program. Assigned to DOE/RL as Cost
Account Manager for Environmental Operations Division of the Office of Assistant Manager
of Environmental Restoration. Tasks included assisting in development of the ER program
documentation and procedures pertaining to ER program manasgement; also in review of ER
Program and Project plans, Fiscal Year Work Plans, program reviews and audits, records
management, and as deputy facilitator and on-site coordinator of the Refocusing Environmental
Restoration Project.

Deputy Facilitator on the Optimized Baseline Project at DOE/RL., This planning imitiative
optimized svailable technological and budgetary resources 1o establish 8 comprehensive strategy
for environmental restoration of the Hanford site including the program as it curvently exists and
as additional facilities and programs are transitioned to Environmental Restoration. Specific
tasks included: pre-planning, topical sessions, draft strategic planning, public involvement,
regulatory compliance and final planning.

T&angumpmdeﬁﬂlmww&pmﬁ&:gmibuquaqm (DOE/AL)
Environmental Restoration Program Office in areas of project controls, performance
measurement, and project management systems. Com-dmatedwoomﬁ:lmdofyear
meetingsireviews, and Independent Cost Estimate reviews. Contributed to: preparation of
Project Management Plan draft, development of Baseline Management Guidance;, and
implementation of PTS Version 2. Managed review of cost estimating incorporated in
baselines, and of baselines from DOE ares offices, four national laboratories, four production
facilities, one Superfund site, and support contractors. Resulted in approval of Major Systems
Acquisition baselines ou first submittal to DOE headquarters.



Past
Experience:

Total of 25 years domestic and international project mansgemen! and manufacturing
menagement experience; including Department of Energy and Department of Defense projects.
Expertise includes project planning, cost and scheduling controls, budgeting, estimating, bid
specifications, contracting and subcontracting, facilities relocations, quality controls and
management, and environmental compliance.

Assistant Department Manager/Lead Compliance Engineer, EG&G Rocky Flats, Golden,
Colorado (1991-1992)

Supervised staff of eleven as acting Department Head of Support Services Operations
Compliance during manager's absence. Implemented Company Compliance Schedule
Agreements to meet Department of Energy directives and interfaced with DOE. Directed
complisnce activities for Jaint Company/Union Safety Committee, Non Conformance Reporting
for Operations Support Sarvices, Occurrence Reporting, and surveillance for OSHA, EPA, and
state regulatory agencies.

Program Manager, Honeyweli Inc., Defense Avionics Systems Division, Albuquerque, New
Mexico (1986-1991)

Program Manager - AH64 Apache/Combat Talon I

Successfully implemented program management plan for a program which completed on
schedule and bejow budget  Dirextad major division program with sales of $12 miilion annually
which was completed on schedule and within budget. Exceeded 1990 revenue projections by
$3 million.

Negotiated production deliverics and enginecring changes in excess of $55 million. Recovered
56% of an earlier program wnite-off.

Directed and integrated activities for program team of 90 plrsons comprised of design
engineers, quality engineers, production managers, and procurement managers.

Production Planner, Honeywell, Albuquerque, New Mexico (1984-1986)
Coordinated program management and operations for production for major clients. Directed
first production program to successful completion ahead of schedule.

Program Management Council Representative-Honeywell. Member of the council of program
managers to provide the following: fornmal education in program management; seminars; and
practical asuistance o program managers in the principles and practice of program
management.

Materials Resource Planning (MRP IT) Facilitator-Honeyweil. Program Management facilitator
during Honeywell's conversion © MRP [L Was instrumental in training and implementing MRP
I in program management and operations.

Manager of the Plant Relocation Project-Honeywell. Planned and directed relocation of the
Honeywell, High Voltage Power Supply and Cathode Ray Tube manufacturing facitity from
Phoenix, Arzona to Defense Avionics Systems Division manufacturing in Albuquerque, New
Mexico. Relocation was completed on schedute with no impact to production deliveries.

Project and Construction Planning/Scheduling Engincer, The Pritchard Corporation, Kansas
City, Missouri, (1981-1983)-Division of Keang Nam Enterprises, Seoul, Korea (aow a division
of Black and Veatch)
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Certification:
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Coordinated international engineering, procurement and construction projects to $25 million
in the chemical, gas, petrolewrn and petrochexnical industries. Intermediary for Project Manager
and customer representatives on both domestic and international projects.

Prepered and monitored Construction Progress Plan, develéped bid packages, and interfaced
with subcontract bidders.

Manager of Project Management, Standard Havens Inc, Kansas City, Missouri (1977-1981)

Directed project management of environmental projects exceeding $2 million in the Air
Pollution Control Division.

Supervised staff of seven responsible for $11 million in annual sales of domestic and overseas
operations.

Formulated policies which lowered post contract costs from 12% to 8% of cost of sales.
Improved final gross margin by 2.3% while operating 6% below budget.

Production Controf Manager, Kuhiman Diecasting Company, Stanley, Kansas (1970-1977)

Responsible for production for manufacturing plant employing 120 persons on two shifts.
Performed production planning, customer service, inventory control, and cost accounting.

Squadron Commander and Liatson Officer, United States Air Force Reserves (1972-1993)

Squadron Commander for 270 coalition forces during Operation "Desert Storm”® and Liaison
Officer to the Roysl Air Force. Priar duties included Squadron Commander, Executive Officer,
Administrative Officer, Operations Officer, Safety Officer, Security Manager, and Total Quality
Management Facilitator/Instructor.

Graduaic Studies - Business and Public Administration, University of Missouri st Kansas City,
MO 1975-1976

Bacheior of Arts, Political Science, Univaxiiy of Missouri at Kansas City, MO 1970 Emphasis
Area-Interuational Relations
Minors in Geology/Geography and English

Project Management Institute (national)
Project Management Institute
-Columbia Basin Chapter (Charter member)
-Rio Grande Chapter (former VP Programs)
Reserve Officers Association (Life member)

Certified Project Mansgement Professional #02968
-Project Mansgement [nstitute, 1994

1) Project Management Certification Program/Washington State University,
2) Project Management Institute seminar for professional registration,

3) Honeywell/DoD Program Mansgement Development Program,

4} Continuing Education in Project Management-Univ. of New Mexico,

5) Conduct of Operations (DOE Order 5480.19),

6} DoD Total Quality Management Instructor/Facilitator training,



Chtizenship:

Countries
Worked In:

Language
Proficiency:

Security

7) Advanced RCRA Topics Seminar,

8) Radiological Worker II Training,

9} Quality Assurance,

10) Quality Decision Systems,

1 1) Pexformance Measurements Systems,

12) DOE Project Control (C/SCSC) Workshop,

13) DOE/EM Progress Tracking System Workshop,

14) DOE Hazardous Waste Operations and Emergency Preparedness,
(29 CFR 1910.120(e)}(3X1)).

15) DOE Engineering Change Orders,

16} Vatue Engincering Change Proposals,

17} Conduct of Cnitiques,

18) Occurrence Reporting Process,

19) Root Cause Analysis Program,

20) Implementation of Lessons Learned Program,

21) Technical Writing,

22) DOE Hazard Communications,

23) Waste Management,

24) Industrial Hygiene,

25) Radiation, Fire, and Industrial Safety,

26} Intensity of Governmetital Regulations,

27} Managing Constructive Change,

28) Quality Circles (Deming-Juran),

29) Risk Communications,

30) Dealing with Difficult People,

31) Team Building,

32) Certifiecd Hazardous Material Manager Training

United States

United States, Engiand Have managed projects in several countries.

English

DOE Q Ciearance (January 1993)
DOD Secret Clearance (Inactive)




Title

Expertise

With Firm

L. KRISTOPHER MOORE

Project Geologist

Geology

Underground Injection Control
Regulatory Compliance

UST Removal

Phase I Site Assessments
Phase 1] Site Assessments

Joined firm in September 1990
Geologist for Dames & Moore, September 1990 o present.

Air Force Center for Environmental Excellence. Field Team Leader and Site Health and
Safety Officer for UST removal and soil remediation projects. Tasks included supervision
of UST removal, tank cleaning and destruction, backfilling and restoration. Supervised
the removal of 950 cubic yards of soil contaminated by a leaking jet fuel product
distribution line. Installed and sampled monitoring wells and soil borings and conducted
daily PID field screening of excavated soil.

United States Army Corps of Engineers in Kansas. Supervised all field activities for
POL/UST Investigation at Fort Ritey, Kansas. Tasks included research of individual tank
history; oversight of soil gas survey, seil borings and monitor well installation; sampling
of petroleum contaminated soil; use of Photoionization Detectors, Site Safety Officer.

Conducted site work for UST removals and related site investigations including
subcontractor oversight, menitor well installation, soil sampling.

. Emerson Electric in Arkansas and Kentucky;

] Baltimore Ennis Land Company in Missouri and lowa;
[ Venture Stores in Missouri;

. Pillsbury in Nebraska;

L] Halliburton Services in Kansas

» United States Army Corps of Engineers in Kansas.

Site work for groundwater investigations including monitor well installation, seil boring
and sampling for:

. Pamarco in Batavia, IL;

. Kert-McGee in Missouri;
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. BP Qil/Truck Stops of America in Concordia, MO;

. Schuylkill Metats Corporation in Missouri;

. General Eleciric in Kansas City, MO;

. Excel Corporation in Illinois

Air Sparging

. Trained 1o operate Air Sparging system owned by US Army Corps of Engineers

{Kansas City Disirict) at the Hastings East Industrial Park site in Hastings, NE.

Landfill Operations

Conducted regular monitoring and construction oversight for closure of hazardous
waste landfill at lead smelter in Missouri.

Project Manger for several Phase I and Phase Il Envirommental Due Diligence
Audins (EDDAs) for the Federal Aviation Administration in Kansas. Missouri.
lowa. and Nebraska.

Conducied investigation 1o detect leaks in primary liner system of hazardous
wasle landfill in Missouri.

Performed oversight in the repair of liner and replacement of liner penetration
seals at hazardous waste landfill in Missouri.

. Project Manager for the permitting, excavation, and removal of solvemt

contaminated soil for AIS in Haldredge, NE.

Performed Phase One Environmenial audits for:

Federal Aviation Adminisiration in Kansas, lowa and Missouri.
Prudential Insurance Company in Kansas and Missouri (20 sites).
Food-4-Less in Kansas and Missouri {15 sites).

Kansas City Southern Railway in Independence, MO, Waco, MO, Baxter
Springs, KS

BancOhio in Jowa
OneComm in Kansas City, Kansas

Hallmark C-rds in Missouri (3 sites).
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Experience

Performed Phase 11 Projects for:

Federal Aviation Administration (sites in K8, MO, [A)
Zimmer Realty (4 sites in KS and MO)

Allco Chemical{Galena, Kansas)

Team Ford (Sioux City, lowa)

Pfizer (Lincoin, NE)

Conducted field work at Cam-Cr, a Nationa] Priority List (NPL) site in Westville, Indiana

Over sixteen years of experience in geology, hydrogeology, regulatory enforcement and
technical computet applications

Geologist, Kansas Corporation Commission, UIC Section, Wichita, Kansas (1988-1990).

Evaluated UIC applications to assure well construction of applicant well and
surrounding wells met regulatory minimums for the protection of fresh and usable
water, Evaluation included the use of cement bond logs, temperature surveys,
scourt card infermation, and downhole electrical surveys.

Reviewed plugging repors for proper placement of plugs o protect fresh and
usable water.

Analyzed geologic data necessary to formulate regulation changes,

Geologic field work to determine source of natural gas blow outs near Arkansas
City, Kansas.

Researched source and extent of underground caverns and sink holes in central
Kansas. ;

Assisted consulting firm in establishing nomenclawre for computerized Risk
Management Systew of all Kansas injection wells,

Eight years experience in geology, well construction, geophysics and computer
applications.

Supervised the drilling of exploratory wells in central and western Kansas for
logistical and economical continuity of operation.

Operated hydrocarbon detection equipment at well site and used electric logs,
dritling time and bore hole cuttings for subsurface correlation.

Generated Authority for Expendiwre for economic analysis of fulure drilling
projects.
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Additional

Training

Academic
Background

Citizenship
Countries

Worked In

Language
Proficiency

Professional
Affiliations

IESCY MIOWRE. Y

Dames & Moore 40 Hour Health & Safety Training Course, 1990
Red Cross Certifications in Adult CPR (12-95) and Standard First Aid (2-96)
FAA Licensed Private Pilot

Hydrogeology course, Wichita State University, 1987
B.S. (1979}, Geology, University of Kansas

United States

United States

English

Kansas Geological Society
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F41624-94-D-8 02-0003
Richards-Gebaur AFB. MO
Field Sampling Plan

Final March 15, 1996

1.0 INTRODUCTI

The Statement of Work (SOW) for this Delivery Order (DO) includes the confirmatory soil sampling
and seasonal ground water sampling at site ST007 and soil sampling and excavation at site SS008
at the Richards-Gebaur AFB. This site specific Field Sampling Plan (FSP) has been prepared by
Dames & Moore on behalf of the Air Force Center for Environmental Excellence (AFCEE), the Air
Force Base Conversion Agency (AFBCA), and Richards-Gebaur AFB, to support the
implementation of the site investigation (SI); remedial action; and final site closure at the
aforementioned locations. This FSP is included with the site specific Quality Assurance Project Plan
(QAPP), a Health and Safety Plan (HSP) and a Construction Quality Plan (CQP) in support of the
Delivery Order.

A general description of the anticipated tasks at the areas of environmental concern is provided
below:

Closure of ST007: Closure/decommissioning of the passive biovents, which have been utilized for
soil/ground water remediation, will be conducted in accordance with applicable regulations.
Confirmatory soil and groundwater sampling, grouting and closing of biovents, and restoration of

the site to an acceptable condition will be completed.

Site Action at SS008: Soil boring and sampling will be conducted to further define the horizontal
and vertical soil contamination to determine soil excavation volume. Confirmatory soil and
groundwater (if encountered) sampling, backfilling and restoration of the site to an acceptable
condition will be completed. Contaminated soils encountered during excavation will be remediated
utilizing a bioremediation landfarming facility (to be built under DO 0004), if available, or disposed
of off base in accordance with applicable regulations.

At each site. if site closure is not warranted by test results, Dames & Moore will prepare reports
addressing actions proposed for clean closure.

DIANMES & MiyoRE
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1.1 SITE BACKGROUND INFORMATION

Richards-Gebaur AFB is located in western Missotri, approximately [8 miles south of downtown
Kansas City, Missouri. The northern portion of the base is located in Jackson County and the
southern portion of the base is located in Cass County. Primary access to the base is by U.S,
Highway 71. A Site Location Map is provided as Figure 1.

1.2 SAMPLING OBJECTIVES

The objectives of this field sampling plan are to collect data of sufficient quality to suppont Delivery
Order 0003 (DO 0003) requirements at Richards-Gebaur AFB. These requirement include
confirmatory sampling at the ST007 to assess whether the site has met the cleanup objectives
required by the MDNR for abandoning in place the existing bioventing system and prepare a No
Further Response Action Plan (NFRAP) decision document for final site closure: and collection of
soil samples at SS008 to assess the extent of contaminated soils, confirm clean closure following

excavation of the soils. and prepare the NFRAP deciston document.

2.0 SAMPLE LOCATION AND FREQUENCY

Sample frequency, sample locations, sample objectives. and the analytical parameters selected are
discussed in the following sections. Chain-ot-Custody procedures will be tollowed each time a
sample is collected. Sampling procedures are discussed 1n Section 4.0. Sample handling and

shipping will be in accordance with the procedures outlined in Section 5.0.
2.1  SITE ST007

Subsurface soil and ground water sampling will be conducted to evaluate the passive bioventing
remedial action conducted at the site and to supplement previous sampting etforts conducted by
Geraghty & Miller. Inc. in 1991 and General Testing Laboratories. Inc. in 1989. Sample matrixes.
analytical parameters. frequencies of sample collection and analysis. and QC sample collection ai.d
analvsis are detailed on Table 1.



F41624-94-D-8102-0003
Richards-Gebaur AFB, MO
Field Sampling Plan

Final March 13, 1996

2.1.1 Soil Sampling

Nine soi! borings will be advanced at the site to assess whether or not MDNR soil cleanup objectives
have been met. The borings will be advanced within and adjacent to areas of soil contamination
exceeding MDNR guidelines identified during the 1989 General Testing Laboratories, Inc. site
investigation. The proposed soil boring locations are presented in Figure 2.

The soil borings will be advanced to a depth of eight feet following the procedures described in
Section 4.2. Soil samples will be collected continuously during dritiing for the purpose of soil
classification, field headspace analysis, and possible laboratory analysis as described in Section 4.2.
Headspace analysis of soil samples using a photo ionization detector (PID) or flame ionization
detector (FID), along with field observations of visual staining and odors, will be used to assess the
potential for petroleum contamination. Soil samples collected from the interval with the highest
head space reading and at the first interval of non-impacted soils or from the sample interval above
the bottom of the borehole will be selected for laboratory analysis. A total of 18 soil samples (1wo
per boring) and two QC samples will be submitted to the laboratory for total recoverable petroleum
hydrocarbon (TRPH), and volatile organic compound (VOC) analysis for benzene, toluene,
ethylbenzene and xylenes (BTEX). The sampling tools will be decontaminated prior to and between
sampling location as described in Section 4.4.2.

2.1.2 Ground Water Sampling

Two rounds of seasonal ground water sampling will be conducted during drv- and wet-seasons to
assess and monitor ground water contamination. A total of six ground water samples will be
obtained from the three existing monitoring wells. Ground water samples will be collected from
monitoring wells as described in Section 4.3.1.4. Ground water samples will be submitted to the
laboratory for TRPH and VOC analyses. The sampling tools will be decontaminated prior to and
between sampling location as described in Section 4.4.2.

2.2  SITE SS008

Subsurface soil sampling will be conducted to assess the presence of suspected soil contamination

at the site. Ground water samples, if warranted, will also be collected to assess ground water

Mraves- w0 Mowony
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contamination. Sample matrixes, analytical parameters. the number ol samples collected and

analvzed. and QC sample collection and analysis are detailed on Table 1.

2.2.1 Seil Sampling

Eight soil borings will be advanced to assess the horizontal and vertical extent of suspected soil
contamination at the site. One boring will be advanced in the area where workers reported suspected
petroleum contamination during the excavation of a utility trench. This area will be field located
with Richards-Gebaur personnel prior to inttiating sampling activities. The location of the remaining
borings will be selected in the field and will be advanced o the north. east. south and west ot the first
boring to delineate the extent of comamination. The approximate location of the trench where

workers reported suspected petroleum contamination is presented in Figure 3.

The soii borings will be advanced to a depth of five feet following the procedures described in
Section 4.2, If impacted soil 1s encountered. the soil borings will be advanced further until one ot
the tollowing conditions is encountered: 1) ground water is detected: 2) refusal is encountered: or
3) based upon lield screening, non-impacted soils are encountered.

Soil samples will be collected during drilling for soil classitication. field headspace analysis and
possible laboratory analysis as described tn Section 4.2, Headspace analysis ot soil samples using
a PID or FID. along with field observations ot visual staining and odors. will be used to assess the
potential for petroleum contamination. Soil samples collected from the interval with the highest
head space reading and at the tirst interval of non-impacted soils or from the sample interval above
the water table or the bedrock surface will be selected for laboratory analysis. A total of 16 soil
samples {two per boring) and two QC samples will be submitted to the laboratory for TRPH. RCRA
metals, polychlorinated biphenyl (PCB), VOC. semi-volatile organic compound (SVOC) and
ethylene glycol analyses. The sampling iools will be decontaminated prior to and between sampling
location as described in Section 4.4.2,

2.2.2 Ground Water Sampling

If the soil borings indicate contamination at the ground water intertace. three in situ grab ground

water samples will be collected to assess ground water contamination. The grab ground water
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samples will be coltlected using direct-push sample methods as described in Section 4.3.3. Ground
water samples will be submitted to the laboratory for TRPH, RCRA metals, PCB, VOC, SVOC, and

ethylene glycol analyses.

2.2.3 [Excavation Sampling

If impacted soil is found during the soil sampling program, the contaminated soil volume will be
excavated and confirmatory soil samples collected from the base and side walls of the excavation
to verify the adequacy of the removal efforts. Five soil samples will be collected from the

excavation.

Visual observations, PID head space readings, and odors will be utilized to determine the adequacy
of soil removal. If visual observations and PID headspace readings indicate the soil is not
contaminated, confirmatory soil samples will be collected for laboratory analysis and excavation will
be stopped. Otherwise, excavation will proceed until the above conditions are met or ground water

enters the excavation.

A stainless steel hand auger and scoop will be used to collect the confirmatory samples from the
backhoe bucket following the procedures outlined in Section 4.1. The sampling tools will be
decontaminated prior to and between sampling locations as described in Section 4.4.2. The samples
will be submitted to the laboratory for TRPH, RCRA metals, PCB, VOC, SVOC, and/or ethylene
glycol analyses, as appropriate. Selection of the analytical parameters will be based on the analytical
results of the soil boring samples. One soil sample will be submitted for QA/QC analyses as
described in Section 7.0.

3.0 SAMPLE DESIGNAT

A unique sample numbering system will be used to identify each sample for chemical or field
screening analysis. In addition, this sample numbering system will be used to identify trip blanks,
field blanks, equipment blanks, field duplicates and QA/QC. Each unique sample number will

consist of the components described below.

Dranies & Mooy,
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The first 3-letter designation will be used to identify the Richards-Gebaur Delivery Order 0003 lield
samples:

RG3 = Richards-Gebaur Delivery Order 0003

Fach sample type will be idemtified by an alpha-code. The alpha codes for sample type are as
foltows:

SS = soil sample
GW = ground water sample

Each sample location will be identified by an alpha-code corresponding to the sample type. tollowed
by a 2- or 3-alpha/digit sample location number. as appropriate. The alpha codes are as follows:

SB = soil boring
MW = monitoring well

EP = excavation pit

The following codes will be used for QC samptes and will be added as prefixes to the sample
location:

TB = trip blank

FB = field blank

EB = equipment blank

MS/MSD = matrix spike/matrix spike duplicate

NOTE: Field duplicates will be utilized but not identified to the laboratory.

The sampling depths will be designated by the depth of the bottom of the 2-foot samiple interval (i.e..
a soil sample from a depth of 8 to 10 feet would be given the suffix “10").

The following are examples of the sample numbering to be used during the project:

Crantbs s Mowrs
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RG3-GW-MW07:  Richards-Gebaur D.O. 0003, ground water sample collected from
monitoring well 07.

RG3-SS-SB03-10":  Richards-Gebaur D.O. 0003, soil sample coliected from soil boring
3 at a depth interval of 8 to 10 feet

RG3-SS-MW03-4":  Richards-Gebaur D.O. 0003, soil sample collected from monitoring
well 03 during installation at a depth interval of 2 to 4 feet.

A field sketch showing sample locations on site will be drawn following sample collection.

4.0 SAMPLING EQUIPMENT AND PROCEDURES
4.1 SURFACE SOIL SAMPLING METHODS (CONFIRMATORY AND MONITORING)
Soils will be collected through the use of hand augers and trowels. The surface soils to be sampled

must be exposed prior to sample acquisition. If the sample is to represent a discrete interval of 6
inches or greater depth, the overlying soils may be removed with a shovel or hand auger.

4.1.1 Hand Auger

In general, hand-operated augers are useful for sampling all types of soil/sediments except
cohesionless materials below the water table and hard or cemented soil/sediment. Hand auger
samples will be collected as follows:

I Attach the auger bit to a drill rod extension, and further attach the "T" handle to the drill rod.

Begin auguring, periodically removing accumulated soil/sediment.

~

3. After reaching the desired depth, slowly and carefully remove auger from boring and fill
VOC, TRPH, SVOC sampling jars immediately.

DresgEs & MovoRe
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4, Remove soil cuttings and place into a precleaned stainless steel bowl.

5. Care should be taken to avoid scraping the borehole sides if sampling ditferent interval is
desired. If the wall of borehole collapses, an adjacent hole can be dug for the next deeper

sampling interval,
6. Homogenize the soil as applicable. place the sample in the appropriate containers. and cap.
412 S /Spade/Shovel

This is the simplest and most direct method of collecting soils. This method can be used in most

soil/sediment types but is limited somewhat to sampling near the surtace.

l. Caretully remove the top layer of soil/sediment to the desired sample depth with a precleaned
spade.
2. Using a precleaned stainless steel scoop or trowel, remove and discard a thin layer of

soil/sediment from the area that comes in contact with the shovel,

3. Transfer the sample into an appropriate sample bottle with a stainless steel spatula, spoon,

or equivalent and cap container.
4.2 SUBSURFACE SAMPLING METHODS

Drilling will be performed using a truck-mounted dnll rig or direct-push hydraulic probe unit. The
choice of drilling methods 1s influenced by two main factors: (1) the need to minimize the

introduction of foreign materials that may influence the results of analysis and (2) the need to

penetrate diverse geologic materials.

In unconsolidated materials. environmental borings will be advanced using 3%-inch 10 6%-inch
inside diameter hollow stem augers or 3/4- to 2-inch diameter probe rods. Soil samples will be
collected utilizing a split-spoon sampler. CME (Central Mine Equipment) continuous sampler. or

Geoprobe Systems® Probe-Drive System (or equivalent) sampler. In the event that a continuous
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or semi-continuous rock unit is encountered, mud rotary drilling may be employed to advance a
boring for the installation of a monitoring well. Rock samples will be collected using an NX size
core barrel. No oils or lubricants will be used on the drill reds, augers, sampling, or other equipment

used in drilling and sampling the borings.

Each boring will be continuously sampled and logged by an experienced Dames & Moore field
geologist or engineer using a standard Hazardous and Toxic Waste (HTW) Drilling Log, MRK Form
55 (June 1989), as shown in Figure 4. Information recorded on this log will include boring location.
drilling and sampling method, sampling interval, and sample descriptions using the Unified Soil
Classification System (USCS). A copy of the USCS is shown in Figure 5. Unusual characteristics
observed during drilling activities, such as discoloration of soil, odors, or air monitoring results, will
also be noted on the drilling log.

A description of the borehole drilling, sampling, and logging methods and procedures is presented
below,

4.2.1 PDescription of Drilling Methods

4.2.1.1 Hollow-Stem Auger Drilling

Hollow-stem auger drilling uses interconnected hollow auger flights equipped with a cutting head.
The screw action of the augers as they are rotated and pressed into the ground pulls the soil cuttings
to the surface. The bottom of the auger flight is fitted with a pilot bit and center plug attached to drill
rods which prevent material from entering the augers during drilling. Soil samples are collected by
removing the drill rods and center plug and advancing a sampler ahead of the augers. ‘

4.2.1.2 Air Rotary Drilling

Air rotary drilling uses a rotating rock bit attached to drill rods. Air is used as the drilling fluid to
lift rock cuttings from the borehole as the bit is advanced. Equipment needed for air rotary include
a large air compressor, a swivel hose assembly connected to the top of the drill pipe or kelly, and a
rock bit (i.e., tricone, roller type). Air is forced down through the center of the drill pipe and exits
through small openings at the bottom of the drill bit. The cuttings are lifted along the annular space
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of the borehole, forced out the top of the borehole, and deposited on the surface. Air rotary allows
cuttings to be removed rapidly. increases penetration rates, and exireme cold does not impede
drilling operations. This method of drilling can only be performed in consolidated or semi-

consolidated materials.

4.2.1.3 Direct-Push Drilling

Direct-push drilling uses a hydraulic probe unit to advance %-inch to 2-inch diameter probe rods.

Soil or ground water samples are collected using specialized samplers attached to the reds and

advanced to the desired sampling depth.
4.2.1.4 Borehole Abandonment

The borings will be backfilled to the ground surface upon their completion. The purpose of the
backfilling procedure is to prevent foreign materials from entering the boring and possibly

contaminating the ground water, and to prevent cross contamination between (wo separate water

bearing zones.

The boreholes will be backfilled with a 94:3 cement-bentonite grout via a trentie pipe to within two
feet of the ground surface. The top two feet of the borehole will then be backlilled with soil. These
procedures are in accordance with MDNR Test Hole Construction and Plugging Code 10 CSR 23-

6.050.

In areas where the boreholes penetrate exisling pavement (concrete or asphait), the backfilled
boreholes will be capped with like material. The caps will have a minimum thickness equivalent o

the surrounding concrete or asphalt.
4.2.1.5 Plugging of Monitoring Wells

The purpose of well abandonment is to eliminate vertical fluid migration along the borehole.

Theretore. the preferred method of abandonment s the removal of the protective casing, riser pipe.

and well screen. if possible. MDNR approval must be obtained to leave the casing in place.
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The borehole will be backfilled with a 94:3 cement-bentonite grout via a tremie pipe to within two
feet of the ground surface. The top two feet of the borehole will then be backfilied with soil. In
areas where the boreholes penetrate existing pavement (concrete or asphalt), the backfilled boreholes
will be capped with like material. The caps will have 2 minimum thickness equivalent to the

surrounding concrete or asphalt.

If the borehole begins to collapse when removing the casing, the grout must be simultaneously
emplaced while the casing is removed. When casing removal is not required or is not possible, then
a three foot deep hole must be dug around the casing and the riser pipe cut off at that depth. These
procedures are in accordance with MDNR Plugging of Monitoring Well Code 10 CSR 23-4.080.

The plugging or excavation of all mc;nitoring wells must be reported on registration forms supplied
by MDNR. These forms, along with the fee, must be submitted within 60 days of the plugging.

4.2.2 Installation o sin

In the event that a surfacing casing is to be installed prior to completing a boring to the planned
depth, the borehole will be overdrilled and an 8-, 10- or 12-inch PVC surface casing installed,
Hollow stem auger or air rotary drilling will be used to overdnill the borehole for surface casing

installation.

The surface casing will be installed by filling the bottom one foot of the boring with grout, inserting
the casing, and tremie grouting the annular space outside the casing. The grout will consist of
approximately 94 parts Portland cement and 3 parts bentonite (94:3 cement-bentonite grout) and will
be placed in the annulus around the surface casing from the bottom to the surface using a side
discharge tremie pipe. No more than 6.0 gallons of water per sack of cement will be used. The grout
will be allowed to set for at least 43 hours and accumulated water removed using a sand pump prior

to advancing the boring to the required depth.
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4.2.3 Description of Sampling Methods

4.2.3.1 Soil Sampling

Many different types of soil samplers are available. and several different samplers may be used in
a single boring. The type of sampler used will depend on the subsurface conditions and the
sophistication of analyses required for the proposed laboratory testing program. A description of

the types of sampling tools and procedures is provided in the following Sections.

Standard Split-Spooen Sampler -A split-spoon sampler is so named because the main section of

the sampler consists of a section of pipe that splits into two pieces along the axis of the pipe. A
driving shoe and waste barrel screwed to the ends hold the split sections together during driving.
A diagram of the split-spoon sampler is shown in Figure 6, Split Spoon Sampler.

To coliect a soil sample, a split-spoon sampler (outside diameter 2.0 inches; inside diameter .373
inches) is attached to 1%-inch "A" rod or larger drili rods. A soil sample is then obtained by driving
the sampler into the soil. The sampler 1s driven by a 140-pound hammer tree-talling a distance of
30 inches onto a collar on the drill rods. The sampler is driven a total of 24 inches into the
undisturbed soil. The sampler, containing a soil sample. is then removed from the borehole. The
end connections are removed and the split portion 1s pried open to reveal the sample. The sample
is then identified and placed in airtight storage containers. Aids for sample retention, including
catchers, spring or gravity traps (in the lower end), and check valves (in the top end) may be

incorporated in a split-spoon sampler.

CME Continuous Sampler - The CME continuous sampler is a 2%-inch 1.D. five foot lony split
barrel. The sampler is attached to non-rotating drill rods mounted inside the hollow stem augers and

is advanced along with the augers. The split barrel extends below the hollow stem augers and
collects a relatively undisturbed soil core as the augers are advanced. A pilot bit and center plug are
not used with the continuous sampler.

After advancing through the interval to be sampled. the split barret is removed from the borehole
without removing the hollow stem augers. The split barrel may be reused after emptying the soil
core. or a different split barrel may be utilized so that drilling and sampling operations may continue.

12
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If soil sample recovery falls below 70%, the field engineer/geologist will switch to standard split

spoon sampling.

Geoprobe Systems®Probe-Drive Soil Sampling System

The Probe-Drive System is a unique soil sampling system designed for use with the Geoprobe®
hydraulic probe unit. Unlike split-spoon samplers, the Probe-Drive sampler remains completely
sealed by a piston tip at the end of the sample tube while it is pushed or driven to the desired
sampling depth. A piston stop-pin at the opposite end of the sampler is then removed, enabling the

piston to retract into the sample tube while the sampler is driven to collect a sample.

Sampling Guidelines - Since the sampling techniques used in the field can influence the laboratory
test results, the engineering analyses, and the validity of the resulting recommendations, care must
be used to maintain sampling consistency from borehole to borehole. The following guidelines will
be observed during sampling:

1. If the boring is too small, material from the side wall may be scraped into the sampler;
therefore, the drill bit will be of sufficient size to allow free passage of the sampler as it is
lowered to the bottom of the borehole.

2. The hole must be drilled to the last depth sampled before the next sample is taken. When the
hole is open, the bit of the sampler (without predriving) will be at the last depth drilled. If
a cave-in has occurred and/or cuttings have settled to the bottom of the borehole, this
extraneous material will be removed by capturing it in the sampler and a clean sampler will
be used to take the sample.

3. The hole will not be drilled to the sample depth and left overnight before the next sample is
taken. This procedure will be followed: (1) take a sample at the end of the day; and (2) at
the beginning of the next day, drill to the next sample interval and take a sample. This

procedure helps eliminate pressure release expansion of samples.

4. The geologist or field engineer will note the length of rods and bit or sampler in the hole.
The boring depth is then calculated by subtracting the amount of "stick-up” from the ground
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surface from this total length. By constantly knowing the depth of the borehole, the depth
of lithologic change indicated by changes in drill speed. the color of the drilling fluid. or

other indications of strata change may be noted and properly logged.
4.2.3.2 Rock Coring

I bedrock is encountered in a soil boring before the planned depth of the boring is reached. the
bedrock will be cored to the planned depth of the boring. If bedrock is encountered in a monitoring
well boring, the rock will be cored to a depth of five feet below the static water level and the

monitoring well installed.

To obtain a rock core. a carbide- or diamond-tipped bit is attached to the lower end of a core barrel.
As the bit cuts deeper, the formation sample moves up the inside of the core tube. The rock coring
will be pertormed using an NX size double tube core barrel. The double tube core barrel consists
of an inner tube core recovery barrel and an outer barrel with a diamond bit. Potable water from the

approved site source will be used as the drilling fluid during rock coring.

4.2.4 Sample Labeling

Improper sample labeling can result in misleading laboratory data. Therefore. each soil sample jar
lid will be initially labeled with the sample identification. collection date and time. and sample depth

using indelible ink.

Complete information for each sample selected for analysis will be written by the feld
geologist/engineer on a label affixed to the sample jars. The label information will include: (1) job
number, (2) owner. (3) location, (4} boring (5) sample number, (6) depth. (7) date and time. (8)
collector. and (9) comments. A description of the sample numbering designation systern is provided
in Section 3.0 of this FSP. Bottles for water samples will be labeled immediately after sample

collection and after they have been wiped dry.
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4.2.5 Sample Logging

The borehole logs will contain a detailed description of the soil strata encountered and pertinent
information regarding drilling operations and estimated soil properties. Field sample data will be

recorded in a bound log.

4.2.6

Seil Sampling for Chemical Analyses

The following procedures will be followed during soil sampling:

1.

Set up the decontamination area, sample preparation area, and support area near the borehole

location.

Decontaminate all equipment, samplers, and tools that will come in contact with the sotl

sample.

Inform the driller of the sample interval(s) for the borehole and oversee the sampling process.

Prepare and label the sample containers. Label the containers with the location, depth, date,
and time of sampling.

Have the driller prepare the sampler for opening, but do not allow the driller to completely

open the sampler.

Open the sampler slowly while it is lying on a clean sheet of plastic. As the sampler is being
opened, the surface of the core should be screened with the PID/FID, with the probe of the
instrument about one inch from the sample. Record the instrument readings in the log book.

Obtain grab soil samples for VOC and TRPH (GRO) analyses first and place into 4-ounce
septa sample jars. Completely fill the sample jars to minimize the loss of volatiles.
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8. Samples for TRPH (DRO), PCB, SVOC and ethylene glycol analvses will then be collected
and placed into appropriate sample jars (See Table 2). Sample for RCRA metals will be

collected last and placed into 8-ounce sample jars

9. Log the core, recording percent recovery; color; texture; clay, sand, and gravel content; and
other notable characteristics on the boring log. Sketch the confirmatory sample location.

10.  Perform head space analyses on the soils. Record this reading in the appropriate place on
the borehole log and in the field log book.

1. Deposit soil cuttings. wastewater, and waste generated during the decontamination process
into 35-gallon 17 E/H steel drums for disposal after the results of chemical analyses of the
soil and ground water at that location are known.

4.2,7 Sample Head Space Analysis

Head space analysis will be performsd on each soil sample interval to provide information on
volatile organic constituents in the sotls, Soil samples will be collected continuously at 2-foot
intervals to the depth of each borehole or to top of bedrock. A portion of the sample will
immediately be collected for VOC analysis. Temporary labels will be placed on the sample

containers and the containers placed into an iced cooler.

A portion of the remaining sample then will be placed loosely into a clean 16-ounce jar until it is
approximately half full. the jar opening covered with aluminum foil, and the jar capped. The jar will
be marked with the same identification number as the filled jars containing the portion of the sample
for possible laboratory analysis. and placed in a warm location.

Afier a period of at least 15 minutes, the cap will be removed and the probe ol'a PID or FID will be
pushed through the aluminum foil. The initial highest meter response will be recorded as the head
space concentration. PID/FID instrument calibration will be checked at least every 10 analyses or

dailyv. whichever is more stringent.
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4.3 GROUND WATER SAMPLING

4.3.1 Monitoring Well Installation and Ground Water Sampling
4.3.1.1 Monitoring Well Drilling

The monitoring well borings will be advanced to a depth of approximately six feet below the first
water-bearing zone using 6%-inch inside diameter hollow-stem augers. A description of the
hollow-stem auger drilling method is provided in Section 4.2.1. Each boring will be sampled and
logged as described in Section 4.2.

[f heaving sands are encountered or available information indicates the potential for heaving sands
at a site, the monitoring well boring may be pre-drilled and sampled using smaller diameter augers.
The boring will then be overdrilled to the planned depth of the monitoring well using 6%-inch L.D.
augers fitted with a PVC plug. The PVC plug will be knocked out prior to installation of the well.
If necessary, non-chlorinated potable water will be introduced into the boring via the augers to
increase hydraulic head and minimize the inflow and bridging of sand within the bottom of the
augers. The potable water will be obtained from an approved source.

If bedrock is encountered prior to the planned depth for completion of the monitoring well boring,
rock coring will be performed. Construction of monitoring wells is discussed in the following

section.
4.3.1.2 Monitoring Well Construction and Completion

Overburden Wells: Overburden monitoring well borings will be advanced approximately six feet
below the top of the upper water bearing zone. The monttoring wells will be constructed of 2-inch
diameter Schedule 40 PVC riser pipe and screen (0.010 inch slot) with threaded joints (glued joints
will not be used). The riser and a 10-foot section of screen will be installed through the augers with
the screen set to straddle the water tuble. The augers will then be extracted as a filter pack consisting
20/40-grade silica sand is tremied from the bottom of the borehole to approximately 2 feet above the
screened section. 1f the well screen and riser are installed in an open borehole, two centralizers will
be placed on the well riser pipe (not on well screen) to keep the screen and riser centered in the
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borehole during completion of the well. A bentonite seal with a minimum thickness of 2 teet will
be placed above the sand pack. The bentonite seal will consist ot 2 high solids bentonite slurry and
will be placed using a side discharge tremie pipe. The slurry will be allowed to set up per
manufactures specifications prior to placing the cement-bentonite grout. A 94:3 cemeni-bentonite
grout will be tremied in the annulus around the well casing from the top of the bentonite seal to the
surface. No more than 6.0 gallons of water per sack of cement will be used. During installation, the
depths of the well, sand pack and bentonite seal will be verified using a weighted tape. The
monitoring wells will be capped and locked during any delays of field activities,

[f the stable ground water level is at less than 12 feet, the well completion will be moditied as

follows:
1. Top of screen shall be at a minimum depth of 7.3 feet.
2. Filter pack sand shall extent approximately one foot above the screened section.

3. A bentonite seal consisting of a minimum 2 feet high solids bentonite slurry will be poured
on top of the filter pack. The sturry will be allowed to set up tor 8 hours prior to placing a

minimum one foot cement-bentonite grout.
4. The remainder of the installation will be completed as described above..

[f the stable ground water level is at less than 8.5 feet or other conditions encountered prevent
completion as specified above, AFCEE will be consulted on well completion specifications.

A protective steel collar with weep holes and a focking cap will be cemented in place over the PVC
casing to prevent damage to the well. The protective collar will be seated in a concrete surtace pad
with approximate dimensions ot 4 teet by 4 feet (or 48 inch diameter) by 4 inches thick. Three 2-
inch diameter steel pipes. rising to a height approximately equal to the well. will be installed in
concrete to turther protect the well. The protective casing and the steel pipes will be primed and
painted brown. Retlection tape will be placed on the painted pipes. Alternately, a flush mount
protective cover may be installed. Information regarding the construction of each monitoring well
will be recorded on a Dames & Moore Monitoring Well Information Sheet as shown in Figure 7.
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Bedrock Wells: If a monitoring well boring reaches bedrock prior to encountering ground water,
the rock will be cored and overdrilled to two feet below the bedrock surface and an 8-, 10- or 12-inch
PVC surface casing installed. Hollow stem auger or air rotary drilling will be used to overdrill the
borehole for surface casing installation. The surface casing will be installed as described in Section
4.22.

The boring will then be advanced at least five feet below the depth where static ground water is first
encountered in the bedrock. The monitoring well will be constructed of 2-inch diameter Schedule
40 PVC riser pipe and 10-foot screen (0.010 inch slot) with threaded joints (glued joints will not be
used). A filter pack consisting 20/40-grade silica sand will be tremted from the bottom of the
borehole to approximately 2 feet above the screened section. A bentonite seal with a mimimum
thickness of 2 feet will be placed above the sand pack. The bentonite seal will consist of bentonite
pellets if the seal is within the saturated zone. A high solids bentonite slurry shall be used in place
of the pellets if the seal is placed above the saturated zone.

Dependent upon site requirements and subsurface conditions, certain wells may be installed uncased
(without a well screen) within the bedrock. The boring will be cored and overdrilied to two feet
below the bedrock surface and a 4-inch PVC casing installed. The boring will then be cored a
minimum of 10 feet into bedrock and completed as an uncased well.

4.3.1.3 Monitoring Well Development

Monitoring wells will be developed no sooner than 48-hours after grouting is completed. During
development, each well will be mechanically surged for 15 minutes followed by the purging of a
minimum of three well casing volumes. Surging and purging will continue until the pH,
temperature, conductivity, and turbidity are stabilized; or for a maximum of 4 hours. To perform
the stabilization test, the pH, temperature, specific conductance, and turbidity of the development
waler will be monitored. The wells will be considered developed when readings remain stable
within plus or minus 10 percent between three consecutive measurements and the turbidity remains
within a 10 nephelometric turbidity unit (NTUs) range for at least 30 minutes. An example of the
form to be filled out during well development is shown in Figure 8.
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A minimum of three well volumes will be purged from each well during development. In addition,
three times the volume of any water introduced into the well borehole during drilling and monitoring

well installation (i.e. water loss during coring) wili also be removed during development.
4.3.1.4 Monitoring Well Sampling

A minimum of one week will be allowed for a well to recover after development prior to collecting
a ground water sample. The well will be sampled when a minimum of three well casing volumes
have been purged from the well and ground water parameters remain stable within plus or minus 10
percent between three consecutive readings. An example of the form to be filled out during the
stabilization test 1s shown in Figure 9.

Ground water samples will be collected using dedicated disposable Teilon® batlers, or by using
either a submersible or bladder pump. The ground water samples will be transferred directly to
laboratory-supplied sample containers. Containers for VOC samples will be filled such that no head
space remains. Turbulence will be minimized during the transfer to prevent the loss of volatile
organics. The sample containers will be labeled appropriately, stored in a cooler containing ice. and
kept at approximately 4°C during storage and shipment to the laboratory. A tull description of
sampling procedures follows:

Sample Collection Using a Teflon® Bailer: The following steps will be used when collecting a
groundwater sample using a Teflon® bailer:

I On arrival at the well head, remove the locking and protective cap. Measure depth-to-water
with an electric measurement tape (e- tape). and depth to bottom of the well to the nearest
0.01 foot. and record the values in the field logbook. An oil/water intertace probe will be
used to check for immiscible hydrocarbons (gasoline, diesel, etc.} tloating on the surface in

the well at the time the water level measurements are made.

[

Calculate the volume of water in the well to include the water in the filter pack. Begin
purging the well and meusure and record the temperature. pH, conductivity. and turbidity of
each borehole volume during purging. The sample may be collected afier three borehole

volumes have been removed and the temperature. pH. and conductivity have siabilized
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within 10 percent for two consecutive reading. If these parameters do not stabilize the
sample shall be taken after six borehole volumes have been removed. The sample will be
collected after the water level has recovered to 80 percent of its static level or 16 hours after
completion of purging, whichever occurs first. If a well is purged dry before three well
volumes have been removed, the sample will be collected as soon as enough fluid to collect

the sample has reentered the well.

3. To collect the sample, slowly lower the bailer into the water. Do not drop the bailer into the
well as this may cause degassing of volatile organics. Allow about 30 seconds for the

sample tube to fill. Slowly raise the Teflon® bailer to the surface.

4, Unscrew the cap of the sample container, being careful not to touch the lip of the bottle or
the inside of the Teflon® liner. Avoid touching the mouth of the Teflon® bailer.

5. Unclasp the Teflon® bailer.

6. Pour the water from the bailer into the sample container slowly to prevent trapping any air
bubbles (VOC Samples). Avoid splashing or agitating the water while the sample container
is being filled.

Sample Collection Using a Submersible Pump: The following steps will be used to collect a

sample from a well using a submersible pump.

1. On arrival at the well head, remove the locking and protective cap. Measure depth-to-water
and total depth of the well and caiculate purge volume. Check for immiscible hydrocarbons

as described above.
2. Slowly lower the submersible pump into the well.

3. Turn the power switch on to begin the pumping process. Do not handle energized power
cords. If the pump does not work properly, as indicated by a lack of air flow out the
discharge hose or by generator "lug” down, turn the switch off immediately. Wait a few
seconds, then turn the switch on and off several times rapidly, finally pausing in the ON
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position 10 determine if the pump has started to function properly. Repeat this several times.
[f the sample pump still doesn't work, it needs repair. [If the breakers or fuses on the
generator disengage, an electrical short in the system is indicated. and repair is needed.

Record problems in the field logbook.

Pump for a minimum of three well volumes, and check for stabilization of the pH.
temperature, and specific conductivity. The sample may be collected atter three borehole
volumes have been removed and the temperature, pH. and conductivity have stabilized
within 10 percent for two consecutive reading. If these parameters do not stabilize the

sample shall be taken after six borehole volumes have been removed.

The sample will be collected after the water level has recovered to 80 percent of its static
level or 16 hours after completion of purging, whichever occurs first. Measure the pH.

temperature, and specific conductivity of the discharged water and record in the field

logbook.

NOTE: If the well pumps dry while purging, it does not generally mean that a sample cannot
be collected. A sample can still be obtained by following these steps atier all other steps

have been completed:

a. When the well pumps drv. turn ofi the pump.
b. Wait for the well to recharge sufficiently 1o draw a sample.
c. Measure the depth-to-water using the electrical tape. Make sure that the water level

15 above the pump intake.

d. Turn the pump on.

e, Measure pH, temperature. and specific conductivity once and record on the Ground
Water Sample Report.

f. Collect the samples that are designated for collection with the pump.
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2. The well may pump dry during the collection of samples. If this occurs, repeat steps
(a.) through (d.) before coliecting the remaining samples.

h. If sufficient water to sample has not recharged into well after a total of 16 hours,
report the problem in the field logbook and discontinue sampling at that well.

6. Place sample numbers or description of the samples on the Ground Water Sample Report or
field logbook as required and Chain of Custody forms.

7. Fill the appropriate sample containers.

4.3.2 Ground Water Level Measurement

Following development of the monitoring wells, the water level in each well will be allowed to
stabilize for a minimum of 48-hours prior to collecting a water level measurement. The depth to
ground water and/or free product in each well will be measured to the nearest 0.01 foot using an

oil/water interface probe or other electronic water level meter.

If free product is encountered in 2 monitoring well, the depth to the air/free product interface will
be recorded to the nearest 0.01 foot from the top of the PVC casing. The probe will be advanced
through the free product until the free product/water interface is encountered. This depth will be
recorded to the nearest 0.01 foot from the top of the PVC casing. The thickness of free product will
be determined by subtracting the depth to the air/free product interface from the depth to the free
product/water interface. If only ground water is encountered, the depth to the air/ground water
interface will be recorded to the nearest 0.01 foot from the top of the PVC casing.

Water level/free product level measurements from the existing and newly installed monitoring wells
on site will be obtained on the same day. If free product is detected in a monitoring well, this
information will be provided to AFCEE and the Richards-Gebaur site representative personnel so
that MDNR can be notified in accordance with MDNR and Federal regulations.
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4.3.3 b Situ Ground Water Sampling

A Geoprobe Systems® or similar hydraulic probe unit is used to advance a slotted well point or
specialized screen sampler fitted with an expendable drive point to the desired sampling depth. At
the desired sampling depth the probe rod chain is withdrawn six inches from the expendable point
to allow water to enter. A length of 3/8-inch Teflon tubing equipped with a stainless steel ball valve
is then inserted into the probe rods from the ground surface to the bottom of the rods. The tubing

is oscillated up and down to obtain a ground water sample.

44 DECONTAMINATION

4.4.1 Personnel

Persons working on the site shall undergo decontamination before leaving the site. In most
instances, removal of protective clothing will suffice for decontamination. Facilities for storage of
reusable protective clothing and tor the disposal of clothing contaminated bevond reuse will be
constructed or placed on site. Facilities for decontaminating hands, boots. and gloves, consisting

of a detergent wash and water rinse will also be provided.

Decontamination of personnel and miscellaneous small tools will be in accordance with the Site
Health and Safety Plan.

4.4.2 Equipment

Precautions will be taken to prevent the potential transfer of contamination from one boring location
to another during the field activities. Equipment used to advance and sample soil borings will be
decontaminated prior to use at each boring location. This equipment includes but is not limited to
the drill rig. augers, drill rods. soil and ground water samplers, and pumps. The following sections

describe the decontamination procedures that will be used at the site.
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4.4.2.1 Drilling and Soil Sampling Equipment

The drill rig and other surface drilling equipment will be decontaminated prior to use at each site.
Downhole equipment including reusable casing augers, rods, bits and related equipment will be
decontaminated between the sampling locations. The procedure for decontaminating equipment will
consist of manually scraping visible soil and mud from the equipment, applying a high-pressure low-
volume hot water and Alconox® wash, and rinsing with potable water.

Soil samplers used to obtain soil samples for chemical or geotechnical analyses, along with head
space analysis jars, knives, stainless steel trowels, spoons, and mixing bowls, will be decontaminated
after each use according to the following procedure:

l. Scrub off a majority of the soil using potable water. Sampling equipment may also be
washed by performing a high-pressure low-volume hot water and Alconox® wash of the
disassembled parts.

Wash with a mixture of potable water and Alconox® detergent;.

Rinse three times with potable water.

Rinse with a laboratory certified Type I Reagent-Grade Water.

Rinse equipment with pesticide-grade methanol.

Rinse equipment with pesticide-grade hexane.

Air dry on a clean elevated surface and then wrap in aluminum foil if not used immediately.

N R N

To facilitate the decontamination process, decontamination zones will be constructed. The
decontamination zone for the soil samplers, water sampling tools, and miscellaneous small tools will
be established near each borechole, The decontamination area will consist of a low-lying area
covered with a 6-mil polyethylene sheet and several buckets, one dedicated to each decontamination
step. At the completion of decontamination procedures at each boring, the debris will be enclosed
in the polyethylene sheet and deposited into 55-gallon type 17 E/H drums for later disposal. The
decontamination zone for the rear end of the drill rig, augers, rods, and other large items of
equipment used during drilling and sampling will be established in the general vicinity of each
sampling area. A low-lying area sloped toward a collection basin, will be covered with a 6-mil
polyethylene sheet to collect the water and solid wastes generated during cleaning of the equipment.
The water and the debris will be placed into 55-gallon 17 E/H drums for later disposal.
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4.4.2.2 Monitoring Well Development, Sampling, and Monitoring Equipment

Equipment used 1o surge and purge the monitoring wells during development and the probe used for
water level measurements will be decontaminated using the following procedure prior to placement

into a well:

Wash with a potable water and Alconox® detergent solution; and
2. Rinse three times with potable water followed by laboratory certitied Type 11 Reagent-Grade
Water wash.
Methanol and hexane may be used if particularly oily samples are encountered.

e

The instruments used to monitor development water during stabilization tests (i.e. pH. temperature.
conductance, and wrbidity meter) will be triple rinsed with distilled water onlv to minimize variance

from calibration standards. [f obvious signs of contamination remain. the instruments will be
decontaminated. as described above, and then recalibrated.

Specific procedures for decontaminating the downiole pump and tubing follows:

1. Immerse the pump and tubing into a container of Alconox® detergent solution and pump a
minimum of three pump and tubing volumes of the solution through the pump and tubing.

2. Immerse the pump and tubing into a container of distilled water. Pump a minimum of three

pump and tubing volumes of distiiied water through the pump and tubing.

3. Remove the decontaminated pump and tubing and place into a clean plastic bag/container

for transport.

The outside of the pump will be decontamination by washing with an Alconox® and water solution
and triple rinsing with laboratory centified Type [l Reagent-Grade Waier.

Water samples from the developad wells will be obtained using disposable one-time use dedicated
Teflon® disposable bailers and nvlon rope. A Teflon® bottom discharge device will be used to

transfer the water sample from the bailer to the appropriate laboratory container(s).
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5.0 ENVIRONMENTAL SAMPLE HANDLING AN CKING

5.1 SAMPLE CONTAINERS

Sample containers will be provided by the analytical laboratory. The containers will be either high
density polyethylene or glass with Teflon®-lined lids and will be pretreated with preservatives as
applicable. The type of container, minimum sample volume, preservation method, and holding time
for each analytical method that will be used for this project are listed in Table 2.

5.2 SAMPLE HANDLING AND DECONTAMINATION

After sample collection in the field. the exterior of the sample containers will be decontaminated if
gross contamination is present. The sample containers will be handled with gloves until
decontaminated with a detergent wash and water rinse. Care will be taken to avoid damaging the
temporary labeling during decontamination. A fter decontamination, permanent labels will be placed

on clean sample container ¢xteriors.

The sample containers will be well-cushioned with packing materials when they are placed in the
insulated cooling chests for transportation to the laboratory. Care will be taken to seal bottle caps
tightly. The samples will be shipped via overnight carrier to the laboratory to arrive no later than

48 hours atter the time sampled.

5.3 PROCEDURES FOR PACKING & SHIPPING LOW CONCENTRATION SAMPLES

Samples will be packaged as follows:

. Use water-proof metal (or equivalent strength plastic) ice chests or coolers only.

. After determination of specific samples to be submitted and filling out the pertinent
information on the sample label and tag, put the label on the bottie or vial prior to packing.

. Place about 3 inches of inert cushioning material such as vermiculite in the bottom of the

cooler.
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Enclose the bottles in clear plastic bags through which sample tags and labels are visible. and
seal the bag. Place bottles upright in the cooler in such a way that they do_not touch and will

not touch during shipment.
Place bubble wrap and/or packing material around and among the sample bottles.

Add sufficient ice (double bagged) between and on top of the sampies (o cool them and keep
them at approximately 4°C unttl received by the analytical laboratory.

Fill cooler with cushioning material.

Put paperwork (Chain-of-Custodv Record) in a waterproof plastic bag and tape it with duct
tape to the inside lid of the cooler.

Tape the drain of the cooler shut with duct tape.

Secure lid by wrapping the cooler completely with strapping. duct or clear shipping tape at
a minimum of two locations. Do not cover anv labels.

Attach completed shipping label to top of the cooler.

Label "This Side Up" on the top of the cooler. "Up" with arrow denoting direction on all four

sides. and "Fragile” on at least two sides.

Affix numbered and signed custody seals on front right, and back left of cooler. Cover seals

with wide, clear tape.

PROCEDURES FOR PACKING AND SHIPPING MEDIUM CONCENTRATION
SAMPLES

An effort will be made 1o identify samples suspected of having elevated contaminant concentrations

based on field observations and screening test. These samples will be segregated and packed in a

separate container 10 the extent allowed by prevailing tield conditions. Medium concentration
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samples will be packed in the same manner as described in Section 5.3 for low concentration

samples.
5.5 CHAIN-OF CUSTODY RECORDS

As part of the sampling plan, Chain-of-Custody protocols will be established to provide
documentation that samples were handled by authorized individuals as a means 1o maintain sample
integrity. The Chain-of-Custody form will contain the following information:

. Sample identification number;

. Date, time, and depth of sampie collection;

. Sample type (e.g. soil);

. Type and number of container;

. Requested analyses;

. Field notes and laboratory notes;

. Project name and location;

. Name of collector;

. Laboratory name and contact person; and

. Signature of persons relinquishing or receiving samples.

A sample Chain-of-Custody form to be used during this investigation is illustrated in Figure 10,
Dames & Moore Chain-of-Custody Form. The field sampler is personally responsible for the care
and initiation of custody of the samples collected until they are transferred to the Sample

Coordinator.

. Sample containers will be labeled/tagged with the sample numbers and locations. The date,
time sampled, analyses to be performed and sample collector's signature also will be entered
on the tag.

. Sample labels will be completed for each sample using waterproof ink unless prohibited by

weather conditions. For example, a field logbook notation would explain that a pencil was
used to fill out the sample tag because the ballpoint pen would not function in freezing

weather.
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. Each sample container cap also will have an adhesive label on it indicating the sample
number in the event the tag on the sampie container becomes loose. or lids are madvertently

placed on the wrong sample container.

. The Field Team Leader will review the field activities to determine whether proper custody
procedures were followed during the field work, assess whether proper documentation was

filled out, and decide if additional samples are required.

Chain-of-Custody records will be maintained for each laboratory sample. At the end of each day on
which samples are obtained. and prior to the transfer of the samples off-site. Chain-of-Custody
documentation will be completed for each sample. Information on the Chain-ot-Custody form will
be verified to ensure that the information is consistent with the information on the container labels

and in the tteld log book.

Upon receipt of the sample cooler at the laboratory, the laboratory custodian will break the shipping
container seal. inspect the condition of the samples, and sign the Chain-of-Custody form to
document receipt of the sample containers. Information on the Chain-of-Custody form will be
verified to ensure that the information is consistent with the information on the container labels. If
the sample containers appear to have been opened or tampered with, this should be noted by the
person receiving the samples under the section entitled "Remarks.” The completed Chain-of-
Custody records will be included with the analvtical report prepared by the taboratory.

6.0 FIiELD EQUIP T AND MEASUREMENTS

Dames & Moore field personnel will assemble the required field equipment prior to mobilization
to the site. At this time. the equipment will be checked 1o ensure that it is in proper working order.,
and required maintenance will be performed. Tools and equipment that may be needed for field
maintenance will be assembled at this time. and pertinent sections of the manuals will be

photocopied for reterence in the field.

Personnel will become familiar with the calibration of the instruments. as outlined in the respective

manuals. and will make the calibrations that ¢can be made at that time. Pertinent sections of the
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respective manuals will be photocopied for reference in the field, and the equipment that wili be
necessary for field calibration of the instruments, such as buffer solutions and calibration gases, will

be assembled for mobilization to the site.
The following parameters will be measured on site during the field investigation:

. USCS soil and sediment classification, including color (Munsell), consistency, structure,

moitling, layering, lenses, fractures, organic matter or voids.
. PID screening of VOCs.
. Ground water temperature, pH, turbidity, and conductivity.

Descriptions of the field equipment to be utilized in the field investigation are presented in the

following sections.
6.1 PHOTOIONIZATION DETECTOR/FLAME IONIZATION DETECTOR

A PID or FID is a quantitative instrument that measures the total concentration of numerous organic
vapors in air. The instrument to be utilized during the field investigation is an HNu PI101
photoionization detector or equivalent. The HNu is battery operated and lightweight, making it very
useful in field monitoring projects. The instrument is calibrated by introducing pressurized gas from
a cylinder with a known organic vapor concentration into the detector. Once the reading has
stabilized, the display of the instrument is adjusted to match the known concentration. A calibration
of this type is performed each day prior to using the instrument.

If the output differs greatly from the known concentration of the calibration gas, the initial procedure
to remedy the problem is a thorough cleaning of the instrument. The cleaning process normally
removes foreign materials (i.e., dust, moisture) that affect the calibration of the instrument. If this
procedure does not rectify the problem, further troubleshooting is performed until the problem is
resolved. If the problem cannot be resolved by the field personnel, the instrument will be returned
to the manufacturer for repair and a replacement unit shipped to the site immediately. The

manufacturer's manual will accompany the instrument.
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The HNu PI101 detector must be kept clean for accurate operation. Foreign materials can be rinsed
or wiped off, or blown out of the detector. The cord between the analyzer and the recorder should
not be wound tightly, and will be inspected visually for integrity before going into the field. A new
cord will be ordered from the manufacturer it problems are found. A battery check indicator is
included on the equipment and will be checked prior to going into the field and prior to use. The
batteries will be fully charged each night. The analyzer, probe, and meter will be packed securely

and handled so as to minimize the risk of damage.
6.2 CONDUCTANCE, TEMPERATURE, AND PH METER

A HyDAC conductance, temperature. and pH meter. or equivalent. will be used at the site. The unit
has the tollowing detection ranges: conductance 0 to 20.000 pmhos/cm: temperature 0 to 160°T; and
pH 0 to 14. Conductance and temperature are factory calibrated: however. conductance will be

checked against a standard solution of known conductance each day and recalibrated. if necessary.

The pH will be calibrated prior to each use by immersing the pH ¢lectrode in a pH 7.0 buffered
solution. The electrode is then placed in a pH 4.0 or 10.0 buffered solution and the "SLOPE"
potentiometer on the tester adjusted to display the value of the bufter solution chosen. The meter
and probes will be packed in a protective case for transport. The probes must be kept clean, and will
be rinsed with distilled water after each use. The buffer solutions used in calibration will be packed

with the meter.
6.3 OIL/WATER INTERFACE PROBE

The oil water interface probe to be used will be an ORS® brand interface probe or equivalent. This
unit gives a single tone when its probe interfaces with hydrocarbons and an intermittent tone when
it reaches water. Depth is read directly off the tape. Field calibrating will entail measurement

between wire marks with an accurate tape measure to help ensure length validitv.
6.4 NEPHELOMETRIC TURBIDITY METER

An HF Scientific DRT nephelometric turbidity meter or equivalent will be used during monitoring
well development and sampling. The unit is battery operated and will be fully charged prior to all
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pertinent field operations. Calibration and other pertinent marntenance and operations information
is provided in the operator's manual which will accompany the unit to the field.

6.5 DECONTAMINATION SUPPLIES

The decontamination wash solutions will consist of Alconox® detergent and potable water, distilled
water, and hexane/methanol in accordance with procedures suggested by the AFCEE. Other supplies
will include buckets, tubs, and brushes. The decontamination supplies will be transported in sealed
unbreakable containers. The containers will be inspected visually for leaks or contamination prior

to each use.
6.6 RESPIRATORS, CARTRIDGES, AND FILTERS

Air purifying filter/cartridge respirators will be donned by sampling personnel if field sitvations
warrant. The respirators will be fitted with appropriate compatible cartridges meeting NIOSH
(National Institute for Occupational Safety and Health) critenia for removal of organic vapors, dusts.
and mists. These cartridges are NIOSH and MSHA (Mine Safety and Health Administration)-
approved. The cartridge is approved for use tn atmospheres containing at least 19.5 percent oxygen

and less than 0.1 percent organic vapors by volume.
6.7 LOCKS

Padlocks will be placed on each monitor well to discourage tampering and vandalism. The locks
will be purchased from a locksmith supplier or hardware store and will be performance tested at the
time of purchase and when placed on a well. The locks will be keyed alike to avoid the possibility
of confusion among keys. Three sets of keys will be provided to the Richards-Gebaur personnel.

6.8 ELECTRICAL GENERATOR

A portable gasoline powered electr.cal generator with a minimum 3,500 watt capacity will be used
to provide on-site power for the submersible pump. Care will be taken during the fueling of the
generator to prevent the spillage of gasoline at the site.
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7.0 QUALITY ASSURANCE/QUALITY CONTROL

The objective of the Quality Assurance/Quality Control (QA/QCY) program is to demonstrate that the
data produced are scientifically valid, defensible, and of known precision and accuracy. A site
Quality Assurance Project Plan has been prepared and is provided as a separate part of the QA/QC

program.

QC will be maimtained in the field by adhering to the field procedures outlined in the Field Sampling
Plan; by properly and fully documenlting sample information on chain-ot-custody forms; by
maintaining field logs documenting field activities: and by the collection of QC samples. The QC
samples will be analyzed to assess laboratory performance and 1o assess the possibilitv of cross-

contamination.
7.1 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

As part of the Quality Control program. QC samples will be prepared and collected to provide data
for the subsequent review, interpretation, and validation of the analyiical data. Four types of QC
samples for soil will be prepared or collected: (1) trip blanks; (2) duplicate (replicate) samples: (3)
QA samples, and (4) equipment blanks. The QA/QC samples are discussed in more detail below.

7.1.1 Trip Blanks

Trip blanks will be prepared by the off-site analytical taboratory and shipped to the site with the
sample containers. ‘Two trip blank vials will be pack with each shipment of samples submitted to
the laboratory for VOC analyses. The trip blanks will be analyzed for VOCs and will be used to
assess the possibility of cross-contamination of the samples during shipment to the laboratory.

7.1.2  Duplicate Samples

Collection of duplicate samples provides for evaluation of [the laboratory's performance by
comparing analytical results of two samples from the same location. Duplicate samples will be
collected at a rate of 10% (1 in 10). Duplicates will be labeled as independent samples so they can
not be identified as duplicates by the laboratory (blind duplicates). ‘

34 !

Dravge s o Moo



F41624-94.03-8102-0003
Richards-Gebaur AFB, MO
Field Sampling Plan

Final March 15, 1996

7.1.3 QA Samples

QA samples will be collected to allow for an independent evaluation of the analytical data quality
as described in the site QAPP.

7.1.4 Equipment Blanks

One equipment blank will be taken by the sampling team on each day of sampling. Sampling
equipment blanks will be collected immediately after the equipment has been decontaminated. This
blank will be analyzed for all laboratory analyses requested for environmental samples collected at
the site in that particular day.

7.2 QA/QC SAMPLING PROCEDURES

In order for duplicate sample analysis to be valid, the duplicate samples must be as homogeneous
as possible. Duplicate soil samples will be split vertically so that vertical stratification of
contaminants will be distributed equally between the samples. Half of the sample (one of the split
sides) will be transferred to the regular sample container; the duplicate half will be transferred to the
similarly labeled duplicate or split sample container. Stainless steel sampling spoons and knives will
be used. Samples will be handled by personnel wearing nitrile gloves to avoid contamination.

Soil collected for duplicate samples, or for samples to be split with third parties (QA samples), will
be obtained by consecutively filling additional sets of sample jars using the same sampling
equipment. Samples collected for VOC analysis will be placed directly into the sample jars. The
sample jars will be completely filled to minimize the loss of volatiles.

Composite soil samples obtained for TRPH or SVOC analysis will be homogenized prior to filling
the sample jars. Moisture content. particle size, and absorption properties of the soils may inhibit
complete homogenization. The soil sample to be homogenized will be place initially in a stainless-
steel bowl. Afier the removal of stones, vegetation, or other debris, the soil wil] be blended with a
stainless-steel sampling trowel or spoon until it appears uniform in color and texture. The samples

will then be place into the sample containers.
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Duplicate water samples will be obtained by consecutively filling additional sets of sample jars using

the same sampling equipment. Duplicate samples for VOC analysis will be filled first irom the same

bailer.

8.0 SITE DOCUMENTATION

8.1 FIELD LOG BOOKS

Each Dames & Moore Field Team member will maintain a personal field log book while on the site.
Information recorded in the log book will be written in an objective. tactual manner so that persons
reading the entries will be able to determine the sequence ot events as they occurred in the field. 1f
notes are made in the log book by someone other than the owner of the book, this will be indicated

by the writer's signature and date. Information that may be recorded in the tield log book include:

. Date and time of entry;

. Sample number;

. Sample description;

. Method of sampling;

. Location of sampling;

. Sketch of sample location;

. Field measurements such as pH. conductivity. temperature, and water level;
. Names and phone numbers of field contacts. drillers, and persons on-site:
. Materials used in well construction:

. Driller's standby and drilling time: and

. Weather and field conditions during drilling and sampling.

In addition to the above information, the following torms will be used 10 record detailed data:

. HTW Drilling Log (Figure 4) - used in the field to record detailed sample descriptions and
drilling methods:

. Stabilization Test Form (Figure 9) - used to stabilize the wells prior to sampling.
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. Monitoring Well Installation Details (Figure 7) - used to record details of well instatlation.

. Field Memorandum (Figure 11) - used to outline daily activities for information of project
manager and file records; and

. Well Development Log (Figure 8) - used to record details of well development.
82 CORRECTIONS TO DOCUMENTATION

Errors or mistakes in the original field data will be crossed out with a single line, and the person

making the correction will initial it. No data will be erased.

In some circumstances, original documents may be transcribed, making appropriate changes and
eliminating errors. In these cases, the successive documents will be dated, numbered as sequential
drafis and the originals maintained in the project file.

83 SAMPLE TRAFFIC REPORTS
Knowledge of sample status will be maintained through review and evaluation of the Dames &

Moore field geologist's/engineer’s reports. discussions with field peisonnel, and through contact with
the analytical laboratory on a periodic basis. In this way, a working knowledge of sample traffic will

be available throughout the project.

37



FIGURES



FIGURE 1

SITE LOCATION MAP
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FIGURE 2

PROPOSED BORING LOCATIONS FOR ST007
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FIGURE 3

PROPOSED BORING LOCATIONS FOR SS008
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FIGURE 4

HTW DRILLING LOG
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FIGURE 5

UNIFIED SOIL CLASSIFICATION SYSTEM
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FIGURE 6

SPLIT-SPOON SAMPLER
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FIGURE 7

MONITORING WELL INFORMATION SHEET
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2)

3)

4)

5)

Surface Cordpletion (see top diagram at lefi).
Height of well casing above ground_____feet.
Locking cap Yes No.
Bumper posts Yes No.
Number Size

Concrete pad Yes No.
Size (Jength/width/height)

Borehole diameter ____ inches.

Total fength of riser pipe feet,

Pipe diameter, inches.

Pipe material

Schedule

Centralizers Yes No.
Number

Depths
Type of upper backfill

Depth to top of upper backdiil feet

below surface .

6)

8)

9)

10)
11)

12)

Seal Material_____
Depth to top of seal (if installed) feet
below surface.

Type of filter pack material around screen

Filter pack Yes No.
Depth to top of filter pack, feet below surface.

Length of well screen feet,
Diameter of screen inches.
Slot size of screen inches.
Screen Material

Schedule .
Depth to top of well screen__feet below surface.

Sediment trap (solid pipe below slot) feet.

Type of lower backfill
Depth to ground water feet measured
on_____ (date).

Total depth of boring completed at feet
completed on .
Quantity of non chlorinated water introduced during

installation gallons.
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WELL DPEVELOPMENT LOG
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FIGURE 9

STABILIZATION TEST FORM
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MONITORING WELL SAMPLING FORM

WELL NO. - STABILIZATION TESTS
DATE: Job # _19577-019

WELL VOLUME EXTRACTED “

Time
Specific conductance (temp.
corrected) +10 phos/em
pH: + 0.1 pH unit
Temperature: +1.0°F
Turbidity

Color

Odor

Other

ﬁﬁ

All measurements taken from the north side of the top of riser pipe
_ Formula for Calculating
Well Diameter (feet) Purge Volume
* Depth of well (fi

pth of well (feet) xD?h ]
Initial depth to water (feet) X 7.48 =
Height of water column in riser (feet) volume in gallons
Volume of water in riser (gallons) [A)
Diameter of filter pack (feet) D = Diameter in feet
Hetght of water in filter pack (feet) h = Height of water
Volume of water in borehole (gallons) [B] column in feet
Volume of water in filter pack (gallons) ![C)

{B-A)x035
Total volume to be purged (gallons) [D] —
— L —
Final depth to water (feet) )
Sampler Name(s) (Print):

Purged dry? Yes No
Time start/Time sampled /
Product thickness and/or sheen noue

Comments:

1'"C" is multiplied by 0.35 to account for 35% void space in filter pack.
Figure 9

Stabilization Test Form
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DAMES & MOORE CHAIN-OF-CUSTODY FORM



Figure 10 Dames & Moore Chain-of-custody Form
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FIELD MEMORANDUM




Figure 11 Field Memorandum
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TABLE 1

SAMPLE MATRIX, ANALYTICAL PARAMETERS AND
FREQUENCY OF QC SAMPLING



TABLE 1

RICHARDS-GEBAUR AIR FORCE BASE

DELIVERY ORDER 0003

Sample location, type, analytical method, number of samples, and quality control frequency

Site Sample Type Analytical Methods Number | Number of Trip | Equipment
of QC Samples | Blank Blank
Samples (10%)

ST007 soil TRPH by EPA Method 8015 modified 18 2 © @
soil boring BTEX by EPA Method 8020.
ST007 water TRPH by EPA Method 8015 modified 6 1 @ @
monitoring well BTEX by EPA Method 8020
SS008 soil TRPH ethylene glycol by EPA Method 16 2 © @
soil boring 8015 modified

VOC by EPA Method 8260

RCRA Metals by EPA Method 6010

PCB by EPA Method 8080
S$S008 soil TRPH ethylene glycol by EPA Method 5 - - -
excavation 8015 modified

VOC by EPA Method 8260

SVOC by EPA Method 8270

RCRA Metals by EPA Method 6010

PCB by EPA Method 8080
§5008 in situ water TRPH ethylene glycol by EPA Method 3 0 0 0
ground water 8015 modified

VOC by EPA Method 8260

SVOC by EPA Method 8270

RCRA Metals by EPA Method 6010

PCB by EPA Method 8080

@ One trip blank accompanies each VOC shipment
@ One equipment blank per sampling team per day



'TABLE 2

SAMPLE CONTAINERS AND PRESERVATION REQUIREMENTS



DELIVERY ORDER 0003

Sample Container and Preservation Requirements

Parameter Reference | Container | Minimum Preservation Max. Holding Max. Holding
Method Volume . Time/Preparation | Time/Analysis
{{ TRPH - soil SW8015 G 8 oz. 4°C 14 days 40 days?
and ethylene glycol
TRPH - water SW8015 GA 1000 mL. | 4°C 7 days 40 days? il
and ethylene glycol
VOCs - soil SW8260 G 4 oz. 4°C 14 days 14 days'
VOCs - water SW 8260 G 2x40mL |[4°C,HCL to pH <2 14 days 14 days' !
{ SVOCs - soil SW8270 G 4 oz 4°C 14 days 40 days?
I svoCs - water SW 8270 GA  [1000mL |4°C,HCLtopH<2 |7days 40 days®
RCRA metals - soil SW6010 G 8 oz 4°C 180 days 180 days'
RCRA meitals- water SWe6010 P 500 Ml 4°C, HNO tp pH <2 180 days 180 days'
“PCBS - soil SW8080 GA 4 oz. 4°C 14 days 40 days?
|| PCBs - water SW8080 GA 1000 mL 4°C 7 days 7 days!
G Glass wide mouth jar with teflon-lined cap

GA  Glass amber wide-mouth bottle with teflon-lined cap
P Plastic, polyethylene bottle with polypropylene cap

' Total holding time including sample preparation and analysis

2 After sample extraction



FINAL
QUALITY ASSURANCE PROJECT PLAN
RICHARDS-GEBAUR AIR FORCE BASE
F41624-94-D-8102

DELIVERY ORDER 0003 -

UEBL 95-6004
CLOSE ST007

AND

UEBL 95-7001
PHASE 2 SITE INSPECTION AT SS008

PREPARED FOR
AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE
BROOKS AFB, TEXAS

March 15, 1996

PREPARED BY
DAMES & MOORE, INC.

DAMES & MQORE




1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

TABLE OF CONTENTS
INTRODUCT IO .ot e e e e e e e e e 1
ROJE ANIZATIO DRESPONSIBILITY . ..o oo e e e e 1
2.1 MANAGEMENT RESPONSIBILITIES . .. ... o e 1
2.2 SITE QUALITY ASSURANCE RESPONSIBILITIES .................... 2
23 LABORATORY RESPONSIBILITIES .......... .. 2
24 FIELD RESPONSIBILITIES .. ...ttt e e e 3
QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA ............ 4
31 PROJECT OBJIECTIVES .. e e e i 4
3.1.1 et Parameters and | ed Dat B8 e 4
3.1.1.1 Field Parameters . . ... ..o ot e, 5
3.1.1.2 Laboratory Parameters ................ ..., 5
SAMPLING P EDURES .. i 5
CUSTODY PROCEDURES . . .. e e e e i, 6
5.1 FIELD DOCUMENTATION RESPONSIBILITIES .. .................... 6
5.2 SAMPLE NUMBERING DESIGNATION . ... ... .. . . 6
5.3 LABORATORY CUSTODY PROCEDURES . ............. .. ... 6
CALIBRATI UENCY .. e 7
ANALYTICAL PROCEDURES . .. o e e e e e s 7
7.1 FIELD ANALYTICAL PROCEDURES .. ... . i, 7
7.2 LABORATORY ANALYTICAL PROCEDURES .. ... .................. 8
7.2.1. f Project un abo tion Limi 8
INTERNAL QUA NTROL CHECKS . ... i 9
8.1 FIELD QUALITY CONTROL CHECKS ... ... ... ... . .. 9
8.2 LABORATORY QUALITY CONTROLCHECKS ....................... 9
DATA REDU VALI TING ... i, 10

DAMES & MOORE



10.0 PERFORMANCE AND SYSTEM AUDITS @ oo oo 10
11.0 PREVENTIVE MAINTENANCE . . . oo (0

12.0 TIN CISIO
ACCURACY AND COMPLETENESS .. ..ottt 10

13.0 CORRECTIVE ACTION ...ttt ittt it e e et et Il

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT ..................... 11

TABLES

TABLE 1 SUMMARY OF ANALYTICAL PARAMETERS AND REPORTING LIMITS
TABLE 2 PRECISION AND ACCURACY OBJECTIVES FOR TARGET ANALYTES

FIGURE
FIGURE 1 PROJECT ORGANIZATION CHART
FIGURE 2 ROSS ANALYTICAL SERVICES, INC. ORGANIZATION CHART
APPENDICES

APPENDIX A ROSS ANALYTICAL SERVICES - STANDARD OPERATING
PROCEDURES

APPENDIX B ROSS ANALYTICAL SERVICES - QUALITY ASSURANCE
MANUAL

DAMES & MOORE



F41624-94-D-8102-0003
Richards-Gebaur AFB, MO
Quality Assurance Project Plan
Final, March 15, 1996

1.0 INTRODU

A general description of the project for Richards-Gebaur Air Force Base (AFB) is provided in
Section 1.0 the Quality Assurance Project Plan (QAPP) for Delivery Order Number (DO#) 0001,
A description of the work proposed for DO# 0003 is provided in Section 1.0 of the Work Plan.

2.0 PRO T ORGANIZATION AND RESPONSIBILITY

Dames & Moore has overall responsibility for conducting all phases of the DO activities, Dames
& Moore will provide project management, perform field sampling, direct excavation and closure
activities, and prepare reports. The review of all sampling data will be conducted by the Dames &
Moore Quality Assurance (QA) Manager, Delivery Order Manager, and Project Geologist. Specific
information pertaining to managerial, laboratory, and field responsibilities are presented in Sections
2.2 through 2.6 of the QAPP for DO# 0001,

The lines of authority for this project can be found in Figure 1. A brief description of key Dames
& Moore personnel shown on this figure are defined below,

2.1 MANAGEMENT RESPONSIBILITIES

The Program Manager ts Mr. Gary Alkire, Senior Engineer with Dames & Moore in San Antonio,
Texas. Mr. Alkire is responsible for program oversight from both a technical and managerial
perspective, and is ultimately responsible for meeting project objectives in terms of scheduling,

technical requirements, and budgetary constraints.

The Delivery Order Manager, Mr. Wayne Mizer with the Dames & Moore office in Kansas City, is
responsible for daily activities to ensure the DO (as defined by the Construction Quality Plan and
Work Plan) meets the objectives of the Air Force Statement of Work, Environmental Protection
Agency (EPA), Missourt Department of Natural Resources (MDNR) and Dames & Moore quality
standards. Mr. Mizer ensures that the QAPP is distributed to the appropriate parties (Ross Analytica’
Services, Inc. and other subcontractors, as necessary) connected with the project, and is responsi’

1
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for technical quality control and project oversight. Mr. Mizer will report directly to both the Dames
& Moore Program Manager and the Base Realignment and Closure (BRAC) Environmental

Coordinator at the base.
2.2 SITE QUALITY ASSURANCE RESPONSIBILITIES

The site QA Manager, Mr. John Plevniak with the Kansas City Dames & Moore office, is
responsible for ongoing surveillance of project activities to help ensure conformance to this QAPP,
to evaluate the effectiveness of project requirements, and maintain contact with the laboratory QA
officers on data quality issues. The site QA Manager will be responsible for the data validation of
sample results received from the analytical laboratories. The specific responsibilities of the site QA
Manager are listed in Section 2.3.2 of the DO# 0001 QAPP.

The Dames & Moore site QA Manager reports directly to the Dames & Moore Corporate Quality
Assurance Officer and will be responsible for ensuring that all Dames & Moore procedures for this
project are being followed. The site QA Manager has access to all personnel and subcontractors, as
necessary, to resolve quality problems and has the authority to stop field or laboratory activities if

deficiencies in quality occur.
23 LABORATORY RESPONSIBILITIES

Ross Analytical Services, Inc. (RASI), 16433 Industrial Parkway, Strongsville, Ohio 44136, (1-800-
325-7737) is the analytical laboratory selected for this project to perform the environmental analyses
of soil and ground water samples. RASI has a designated Project Manager, Sample Custodian,
Analyst, and QA Officer that will be assigned to this project. The RASI organization chart is
provided as Figure 2. The laboratory Project Manager for this project is Mr. Jon Sonderman, The
specific quality assurance responsibilities of these personnel and their line of authority with Dames
& Moore are outlined in Section 2.4 of the DO# 0001 QAPP. (Note: RASI assumes the
responsibtlities described in the DO #0001 documentation for Chemron.

Each analyst and custodian will perform their assigned tasks according to the applicable laboratory

standard operating procedures (SOPs) and QA Plan, and this QAPP. The custodians’ are tasked with
sample accountability and transfer. The analysts’ tasks include performing quality control (QC)

Myyeg o MMowne
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analyses as specified in the method SOP and reviewing and entering QC data in the appropriate

control file.

Independent quality assurance will be provided by the laboratories’ Managers and QA Officers prior
to release of sample data to Dames & Moore and/or the Air Force. The managers will take overall
responsibility for the technical conduct, evaluation, and reporting of all analytical tasks, and assess
quality and take corrective action if necessary, prior to submittal to Dames & Moore. The quality
of the analyses and results will be checked against [aboratory SOPs and the requirements of this
QAPP, and assure that approved procedures are documented and followed.

The QA officers will operate independently from any production and scheduling responsibilities of
the site-specific project. They will perform audits and inspections of project analyses and data for
compliance with SOPs, QA Plans, and this QAPP to ensure the laboratory is achieving established
standards of quality.

2.4  FIELD RESPONSIBILITIES

The Dames & Moore Field Team Leader, Mr. Kris Moore, is responsible for coordinating daily field
data collection and sampling activities, and maintaining a general field logbook. Mr. Moore is an
experienced environmental professional and will report directly to the Dames & Moore Delivery
Order Manager. Specific responsibilities of the Field Team Leader are listed in Section 2.6.1 in the
DO# 0001 QAPP.

The Site Health and Safety Officer, Mr. Kris Moore, is responsible for assuring that team members
adhere to the requirements of the site-specific Health and Safety Plan. Mr. Moore will provide
oversight during the collection of soil and ground water samples.

The technical staff, which will include a project geologist and field sampling technicians, will be
responsible for recording sampling data and preparing samples for shipment to the laboratory for
analysis. Personnel will adhere to chain-of-custody and field documentation protocols, and will
perform figld measurements in accordance with Dames & Moore SOPs. The staff will be
responsible for analyzing field and sampling data, and preparing various task reports and support

materials,

DaMES & MOORE
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

Quality assurance objectives are established for both laboratory and field measurements. Objectives
focus on precision and accuracy of sampling techniques and analytical results, and the degree to
which the data are complete, comparable, and representative of site conditions. Complete
explanations of laboratory and field objectives are presented in Sections 3.0 of the DO# 0001 QAPP.

3.1 PROJECT OBJECTIVES

The objective of this project QAPP is to define quality procedures for field sample collection and
laboratory analyses to produce defensible data appropriate for recommending closure of the sites,
including abandonment of the in-place bioventing system, at Richards-Gebaur AFB. The specific

quality objectives for the tasks under this DO are to:

. STOO7 - Former UST Site: Sample, analyze, and characterize soil and ground water
samples for total petroleum hydrocarbon (TPH) and volatile organic compound
(VOC) concentrations to determine if closure of the site is warranted;

. SS008 - Former Test Cell Location: Sample, analyze, and characterize soil and
ground water samples for TPH, polychlorinated biphenyl (PCB), VOC, semi-volatile
organic compound (SVOC), ethylene glycol and RCRA metals concentrations to
determine if closure of the site is warranted;

. Ensure data comparability through' the use of standard methods and controlled
systems during collection and analysis of samples; and

. Provide defensible analytical results of known and acceptable precision and accuracy.

3.1.1 Project Target Parameters and Intended Data Usages

The project target parameters were chosen based on the knowledge of the contaminants identified
during previous environmental investigations at the site and MDNR requirements. Detailed

Miusvies o Afover
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information on sampling locations, sampling rationale, and numbers of samples is provided in the

FSP.
3.1.1.1 Field Parameters

During soil sampling, visual observations and photo-ionization detector (PID} headspace readings
will be used to assess the potential presence of petroleum contamination. The soil color (Munsell),
consistency, structure, mottling, layering, and the presence of lenses, fractures, organic matter or
voids will be recorded from soil borings and during the installation of monitoring wells,

During monitoring well development and sampling, the temperature, pH, turbidity, and conductivity
of the ground water will be recorded.

3.1.1.2 Laboratory Parameters

The parameters and analytical methods proposed for this DO are listed in Table 1. The method
detection limits (MDLs) and practical quantitation limits (PQLs) achieved by RASI for the target
analytes are presented in Table 1. These MDLs are compared to PQLs, project specific action levels,
and MDNR acceptance criteria for soil and ground water to determine the classification of the media
as contaminated or uncontaminated.

4.0 SAMPLING PROCEDURES

The field sampling collection procedures are described in detail in the FSP. The FSP specifies the
type of collection equipment and field calibration procedures, sample handling and packaging
procedures, and decontamination procedures. The order of chemical sample collection will be
volatiles first, semi-volatiles, and then metals.

Sample containers, preservatives, and shipping containers for soil and ground water will be provided
by the analytical laboratory. The containers will be sealed and certified as clean by the laboratory.
A chain-of-custody form will accompany each lot of containers. A record of the lot numbers and
preservatives used in the field will be made in the field sampling log; sample container lots and

DaMEs & MOORFE
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preservatives will be traceable to the field sample numbers. The type of container, minimum sample
volume, preservation method, and holding times for the analytical methods that will be used for this

project are specified in Table 2 in the FSP.
50 CUSTO CEDURE

The sample custody procedures in the field and laboratory are described in Section 5.0 of the DO#
0001 QAPP. (Note: RASI assumes responsibilities described in DO#0001 for Chemron).

5.1  FIELD DOCUMENTATION RESPONSIBILITIES

The Field Team Leader will secure the documents produced in the field (i.e.; geologists' daily logs,
lithologic and sampling logs, communications, etc.) at the completion of work each day. The Field

Team Leader will be responsible for review of the documents for accuracy against the sample log.

The possession of the field records will be documented; however, only the Field Team Leader and
Delivery Order Manager or their representative may remove field data from the site for reduction

and evaluation.
5.2 SAMPLE NUMBERING DESIGNATION

A unique sample numbering system will be used to identify each sample for chemical analysis or
field screening. In addition, this sample numbering system will be used to identify trip blanks, field
blanks, field duplicates, and additional sample volume designated for matrix spike/matrix spike
duplicate (MS/MSD) analyses. The sample designation scheme is described in detail in Section
5.1.5 in the DO# 0001 QAPP and Section 3.0 of the FSP.

5.3 LABORATORY CUSTODY PROCEDURES

The custody and documentation of the sample must be traceable and secure after it arrives at the
laboratory. Sections 5.2.1 and 5.2.2 of the DO# 0001 QAPP discuss the laboratory operations
necessary to ensure sample and document integrity. This discussion includes chain-of-custody
documentation, sample receipt and log-in, sample labeling, sample storage, and document control.

6
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The sample custody SOP implemented by RASI is provided in Appendix A.

Soil and ground water samples and QC samples will be shipped daily by overnight express to RASI.
The laboratory will be notified one week in advance of the shipments to prepare for the deliveries.
If Saturday delivery is required, the laboratory must be contacted prior to shipping to make the
necessary arrangements, The following address will be used:

Ross Analytical Services, Inc.

Attn: Jon Sonderman

16433 Foltz Industrial Parkway

Strongsville, Ohio 44136

Telephone: (216) 572-3200, 1-800-325-7737
Fax: (216) 572-7260

6.0 CALIBRATION PROCEDURES AND FREQUENCY

The calibration procedures and the frequency at which these procedures will be performed for both
field and laboratory instrumentation and equipment are described in Section 6.0 of the DO# 0001
QAPP. The calibration procedures implemented by RASI are provided in Appendix B.

7.0 ANALYTICAL PROCEDURES
Analytical procedures are detailed descriptions of any and all processing, preparation, and analysis
of samples in the laboratory. Selection of the appropriate analytical method is dependent upon data
usage and regulatory requirements during the analysis.

7.1  FIELD ANALYTICAL PROCEDURES

The analytical procedures for field measurements of VOC concentration, pH, conductivity, turbidity,

- water level, and temperature are described in detail in the FSP.

DAMES & MOORE
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7.2 LABORATORY ANALYTICAL PROCEDURES

Methods for soil and ground water sample analysis to be performed in the laboratory will include
the use of gas chromatography with a flame ionization detector (GC), gas chromatography/mass
spectrometer (GC/MS), and inductively coupled plasma (ICP). Analytical procedures are conducted
in strict adherence with written SOPs. The SOPs implemented by RASI for the analytical methods
specific to this project, as well as for their laboratory operations, are provided in Appendix A.
References in the DO# 0001 QAPP relative to Chemron procedures are replaced for this delivery
order by the attached RASI SOP The SOPs for these methodologies are based on the analytical
protocols which include:

. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
Environmental Protection Agency, 11/86, 3rd Edition, Update 1.

. Methods for Chemical Analysis of Water and Wastes, EPA-600/4/79/020 (rev. 3/83),
Technical Addition, EPA-600/4-84-017 (rev. 3/84).

. Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the
Clean Water Act, 40 CFR Part 136, Federal Register 49 (209), October 26, 1984.

No significant deviations from stated EPA reference methods are included in the laboratory-specific
SOPs used by RASI.

7.2.1. List of Project Target Compounds and Laberatory Detection Limjts

An MDL is the minimum amount of analyte that can be consistently measured and reported with a
high degree of confidence that the analyte concentration is above a background response. The PQL
is the lowest level that can be reasonably achieved within specified limits of precision and accuracy
during routine laboratory operating conditions. The laboratory performs MDL and PQL
determinations in accordance with EPA protocols. The MDL results are compared to the relevant
PQLs for each method to ensure that the MDLs are lower than the PQL.s. The laboratory PQLs are
reviewed against the PQLs used in the AFCEE program and a variance is requested for any
laboratory PQL that exceeds the AFCEE program goals. No vartance will be needed for the

DAaMES & MOORE
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parameters and methods proposed for this project. The reporting limits (MDLs) that are routinely

and reliably achieved by RASI are compared against the PQLs for each parameter in Table 1.

In addition to requiring that the MDL’s are lower than the established PQLs, the MDLs must also
meet or be less than State requested cleanup criteria for project target compounds. The Missouri
Department of Natural Resources (MDNR} specifies soil cleanup guidelines which vary depending
upon site features. The soil cleanup guideline for TPH is 200 parts per million (ppm) or milligrams
per kilogram (mg/kg), and the soil cleanup guideline for benzene concentration minimum is 1.0 ppm
5 ppm toluene, 10 ppm ethylbenzene, and 10 ppm xylenes. The MDNR cleanup guidelines for non-
potable ground water are as follows: TPH - 10,000 parts per billion (ppb) or micrograms per liter
{pg/L); total BTEX - 750 pug/L; benzene - 50 pg/L; toluene - 150 pg/L; ethylbenzene and xylenes -
320 pg/L each. The MDLs of RASI meet or are below these MDNR cleanup guidelines.

8.0 INTERNA LITY CO OL CHECK,
8.1 FIELD QUALITY CONTROL CHECKS

A summary of the sampling and analysis effort and QC samples for the project is provided in Table
1 in the FSP. The field QC samples will consist of trip blanks, field equipment blanks, and field
duplicates.

Quality control checks will be used to assess precision and accuracy of field measurements and will
consist of repeating a measurement at a frequency of 10 percent; measurements on the tenth sample
will be repeated. Quality control procedures for pH, conductivity, and turbidity are limited to
checking the reproducibility of the measurement by obtaining multiple readings on a single sample
or standard, and by calibrating the instrument. The accuracy objectives for field measurements are
presented in Table 9 of the DO# 0001 QAPP.

8.2 LABORATORY QUALITY CONTROL CHECKS

Laboratory quality control checks specified by this DO are described in detail in Sections 8.2 and
8.3 of the DO# 0001 QAPP. (Note: RASI assumes the responsibilities for Chemron as described

DAMES & MOORE
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in the DO# 0001 document). The precision and accuracy limits established by RASI for target

analytes in soil and ground water are provided in Table 2. Laboratory quality control program
followed by RASI is provided in Appendix B.

9.0 DATA UCTION, VALIDATION R TING

Descriptions of data reduction, validation and reporting for the laboratory, operations, field activities
and the classification of the data are discussed in detail in Section 9.0 of the DO# 0001 QAPP.
(Note: RASI assumes the responsibilities described in the DO# 0001 document for Chemron).
Data reduction, verification, and reporting procedures implemented by RASI are provided in
Appendix B.

10.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits are discussed in detail in Section 10.0 of the DO# 0001 QAPP.
{References to the DO# 0001 QAPP relative to Chemron are replaced by RASI for this DO).
Performance and system audits implemented by RASI are provided in Appendix B.

11.0 PREVENTIVE MAINTENANCE

Preventive maintenance techniques and procedures for field and laboratory equipment are described
in detail in Section 11.0 of the DO# 0001 QAPP. (Note: RASI assumes the responsibilities
described in the DO# 0001 document for Chemron). Preventative maintenance programs
implemented by RASI are provided in Appendix B.

12.0 SPECIFIC ROUT R URE ED TO TAP SION
ACCURACY AND LETENESS

The routine procedures used to assess data precision, accuracy, and completeness for field and
laboratory measurements are described in Section 12.0 of the DO# 0001 QAPP. The assessment

10
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methods for data precision, accuracy and completeness implemented by RASI are provided in

Appendix B.

13.0 CORRECTIVE ACTION

The corrective action procedures to be used by Dames & Moore and the laboratory are described in
Section 13.0 of the DO# 0001 QAPP. The nonconformance and corrective action SOP implemented
by RASI is provided in Appendix A.

14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Progress reports will include a summary of any problems or potential problems encountered during
the reporting period and actions being taken to rectify these problems. Accordingly, in order to
provide comprehensive information to complete this report, periodic QA reports summarizing the
project quality achieved and corrective actions taken will be prepared with input from the Dames &
Moore QA Manager and laboratory QA personnel.

Draft and final reports will contain an assessment of the project compliance with the QAPP and FSP,
and any limitations of the data obtained. Reconciliation of the data against the project data quality
objectives and a summary of the periodic QA reports will also be included.

Additional details on QA reports are discussed in Section 14.0 of the DO# 0001 QAPP. The quality
assurance reports to management programs implemented by RASI are provided in Appendix B.
REFERENCES CITED

No additional references for those listed in the DO# 0001 QAPP were used to prepare this project-
specific QAPP.
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Ross Analytical Services, Inc.
1643} Folct Indusrial Parkway » Swoagsville, Ohio 43136
(218) 572-3200 + Fax (216) 572-7620 + t-RO-325.7737

TABLE 1
l SUMMARY OF ANALYTICAL PARAMETERS AND REPORTING LIMITS
Soll (mg/Kp) Water (ug/L)
Paramcter Methed MDL PQL MDL PQL
l YOC's 8160A
Chioromcthone 0.003 0.010 1.4 19
Bromomethabe 0.003 0010 1.3 10
I Vimyl Chloride 0,005 0.010 1.4 10
Chiorosthans 0.003 0010 . L3 10
Methylena Chinnide 0.00544 0.010 Il 3
Acetone 0.002 0.100 48 100
I Carbon Disulfide 0.004 0.005 1.2 3
1,1-Dichlorocthene 0.004 0.005 1.3 $
1,1-Dichlorosthans 0.004 0.005 1.1 5
' 1,2-Dichicrocthene (1otal) 0.005 0.005 19 s
Chloroform 0,003 0.005 1o s
1.2-Dichlorosthane 0.003 0.005 1.0 5
2-Botanone 0.007 0.100 4.3 100
' t,1,1-Trichlorethans 0.002 0.005 1.5 5
Carbon Tetrachloride 0.002 0.00% 21 5
Vinyl Acetarc 0.002 0.030 1.0 50
Bromadichlaromethane 0,002 0.005 1.0 5
I 1,2-Dichigropropane 0.002 0.005 1.0 3
cis-1,3-Dichloropropens 0.002 0.005 i1 5
Trichloroethens 0.002 0.005 1.1 5
I Dibramnchloromethanc 0.002 0.005 14 5
1,1,2-Trichlorocthane 0.002 0.005 14 3
Benzeng 0.002 0.005 1.0 5
trans-1,3-Dichloropropens 0.002 0,008 11 5
l Bromoform 0.002 0,005 20 5
#-Methyl.) Pentanone 0.004 0.050 56 50
2-Hexanone 0.006 0.050 6.3 50
Tetrachloroethens 0.002 0.005 14 3
l Toluene 0,002 0.005 35 5
1,1,2.2-Teurmhlarocthane 0.002 0003 1.2 5
Chlorgbenzene 0.002 0.008 12 5
I Ethylbenzenc 0.002 0.005 10 s
Styrene 0.002 0.005 1.0 S
m/p-Xylens 0.003 0.005 2.3 5
l o-Xylene 0.002 0.005 1.3 b1
TPH - GRO Mod. 8015A 0.038 0.14 n 140
RCRA Mcinls SW-846
I Arsenic 7060A 0.4 0.5 4 L]
Barum SO10A 0.2 4 2 4
Cadmium SO10A 0.1 5 2 5
l Chromium 6010A 0.3 1 6 10
Lead 7421 0.2 0.3 2 5
Mercury 7470A -7IA 0.03 0.08 0.04 0.2
Sclenium 7740 0.07 0.5 07 s
l Silver GOI0A 0.4 1 b3 [T4)
I {cont’d on ncxt page)



Ross Analytical Services, Inc.
(6433 Folz Industnd Parhway » Strongaville, Ohuo 43136
{216) 572-3200 - Fax 1216) $72-7620 « 1-800-323-1737

TABLE 1 (CONT’D)
SUMMARY OF ANALYTICAL PARAMETERS AND REPORTING LIMTTS

Soil  (mp/Kp) Water (pg/L)
I Parameter Method MDL PQL MoL PQL
Ethylene Glycol Mod. 8015 50 1000
l PCB's 8081
Aroclor 1016 0.020 0.4 1.0
Arodlor 1221 0.040 2.0
Aroclor 1232 0.020 1.0
I Aroclor 1242 - 0.020 1.0
Aroclar 1248 0.010 0.020 0.4 1.0
Aroclor 1254 0.020 1.0
l Aroclar 1260 0.020 0.4 1.0
TABLE 2
l PRECISION AND ACCURACY FOR TARGET ANALYTES
Accuracy Accuracy Precigion Precision
I Paramcter Method Soil Water Sail Water
VOC's 8260A
1,1-Dichlorocthene 75-112 75-113 40 40
l Trichlerocthene 81-127 81-127 40 40
Benzeno 77-117 77-117 40 40
Toluene 77-126 T1.126 40 L]
Chlorobenzene BO-115 80-113 40 40
l TPH - GRO Mod. 8015A 50-150 $0-150 50 50
RCRA Metals SW.846
I Arscnic 7060A 80-120 80-120 20 20
Barium 6010A 80-120 80-120 20 20
Cadrmiym 6010A 80-120 80-120 20 20
l Chromiym 6010A 80-120 80-120 20 20
Lead 2421 80-120 80-120 20 20
Mescury 7470A.-TIA 80-120 80-120 20 20
Selenium 1740 80-120 80-120 20 20
. Sitver 6010A 80-120 $0-120 20 20
Ethylene Glycol Mod. 8015 $0-150 $0-150 50 50
I PCB's 8081
Arcclor 1016 $0-150 50-130 40 ©
Aroclor 1221 $0-150 50.150 40 40
l Aroclor 1232 $0-150 50-150 40 40
Argclor 1242 50-150 30-150 40 40
Aroclor 1248 50150 50-130 40 10
Aroclor 1254 $0-150 50-150 40 40
I Aroclor 1260 S0-150 50.130 40 40
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SITE SPECIFIC STANDARD OPERATING PROCEDURES

SOP No.

AD-008-02
GX-007-00
IP-003-01

MT-001-02

MT-005-00
MV-001-01

MV-003-00

QC-001-02
QC-006-02
QC-008-01
QC-010-02

QC-012-00
$C-001-02
$C-002-00
$C-003-02

FOR

ROSS ANALYTICAL SERVICES, INC.

Title

Laboratory Waste Disposal

Analysis of Total Petroleurn Hydrocarbons by GC/FID
Digestion Procedure for Metals in Aqueous Samples Using
SW-846, Methods 3010A, 3020A

Determination of Metals Using the Thermo Jarrell Ash
Enviro 36 ICP by EPA SW-848 Method 6010A

Metals Standards Documentation

Determination of Volatile Organic Compounds by GC/MS
by Methods 8240B and 8260A

Preventative Maintenance in the Gas Chromatography/Mass
Spectrometry Lab

Nonconformances and Corrective Action

GC/MS Data Review and Verification

GC Data Validation

Deterrmining Method Detection Limits (MDLs), Estimated
Quantitation Limits (EQLs), and Instrument Detection
Limits (IDLs)

Internai Quality Assurance Audit

Chain-of-Custody and Sample Security

Sample Receipt, Log-in and Storage for Non-CLP Samples
Sample Control Refrigerator Temperature Monitoring
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Date Revised: 9/02/93

Title: Laboratory Waste Disposal

Prepared by: (754>  Approved by: W Date: ‘/-/Z:% 3 QC Approval: ﬂ

1.0 PURPOSE

To provide a safe, environmentally sound approach for handling, treatment and disposal of
common laboratory waste at Ross Analytical Services, Inc. (RAS).

SCOPE AND APPLICATION

3

2.0
.0

Laboratory waste can be categorized into 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.

Empty reagent and sample bottles.
Expired reagents and standard solutions.
Analyzed raw samples, sample residues, sample extracts, and sample digestates.

This SOP deals only with waste from these four sources; for other types of waste, contact
the Laboratory Waste Coordinator for guidance. Some laboratory waste is hazardous and
requires special handling and disposal. The amount of hazardous waste generated by RAS
is less than 1000 kg per month. RAS 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 has been prepared to provide direction for RAS employees for the disposal of all
laboratory wastes in a safe and environmentally sound manner.

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 Regionat Sewer District
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4.0 RESPONSIBILITY FOR PROPER WASTE DISPOSAL

5.0

4.1

4.2

43

Corporate Commitment

RAS is committed to the disposal of all waste in an environmentaily 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 RAS to insure that only non-hazardous waste is disposed of in this manner.
Aqueous inorganic waste is neutralized, analyzed, and discharged in accordance with local
POTW requirements. Hazardous waste is incinerated whenever possible. When
incineration is not possible, hazardous wastes will be treated or landfilled at an EPA
approved site.

Management Responsibilty

A Laboratory Waste Coordinator has been appointed at RAS. This individual should be
consulted whenever questions pertaining to laboratory waste disposal arise, whether or not
covered by this document.

Staff Responsibility

All 1aboratory employees are responsible for the disposal of laboratory wastes in
accordance with the guidelines contained within this document.

PROCEDURE

5.1

5.2

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 must be 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 containers which are designated for broken glass. The glass in these special
containers will be crushed as described in section 5.2.2. Trained personnel will dispose of
broken glass.

Empty Reagent and Solvent Bottles
5.2.1 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”. If an acutely toxic, carcinogenic or special hazard reagent or solvent
is purchased for use at RAS, the container will be flagged for ready identification. When
the container is empty, the Laboratory Waste Coordinator must be contacted to determine
proper rinsing technique and to determine the destination of rinsate,



5.3

5.4
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5.2.2 Glass Containers

Empty reagent and solvent bottles should be rinsed and the water placed down the drain

with the approval of the Laboratory Waste Coordinator. Rinsed bottles are collected in

the warehouse pending inspection and crushing. A trained laboratory employee will

gperate a mechanical glass crushing machine and transfer the broken glass into the
umpster.

5.2.3 Plastic Containers

Plastic containers that previously held chemical reagents can be rinsed when empty and the
water placed down the drain with the approval of the Laboratory Waste Coordinator.
Rinsed containers are collected in the warehouse pending inspection and shredding. A
trained laboratory employee will operate a mechanical shredding machine and transfer the
shredded plastic into the dumpster.

Expired Reagents and Standard Solutions
These laboratory wastes can be broken into two general classes, organic and inorganic.
5.3.1 Organic Reagents and Standard Solutions

Organic reagents and standard solutions should be segregated based on their disposal
category or by their Waste Product Survey (WPS) form. These wastes must be collected
in compatible containers prior to disposal. A description, hazardous waste label (if
appropriate) and accumulation start date must be marked onto the container. The
Laboratory Waste Coordinator must be contacted to obtain storage guidance and to
arrange off-site removal. Organic laboratory wastes are incinerated whenever possible.

5.3.2 Inorganic Reagent Solutions

Inorganic reagent solutions include acidic, basic, and neutral aqueous reagents and
standards. These materials should be segregated based on their disposal category or by
their WPS form. These wastes must be collected in compatible containers prior to
disposal. A description, hazardous waste label (if appropriate) and accumulation start date
must be marked onto the container. The Laboratory Waste Coordinator must be contacted
to verify neutralization and analytical effosts prior to discharge to the POTW, or to obtain
storage guidance and to make arrangements for off-site removal. Inorganic lasboratory
wastes that are not suitable for discharge are incinerated whenever possible. If neither
discharge nor incineration is a viable disposal option, chemical treatment queries will be
made.

Analyzed Samples, Sample Residues, Sample Extracts and Sample Digestates.
5.4.1 Aqueous Analyzed Samples and Digestates

Aqueous analyzed samples whose retention time has expired, according to RAS Terms and
Conditions, are returned to the client if possible with adherance to EPA and DOT
regulations. Remaining samples, metals digestates (e.g. prepared metals fractions),
distillates such as those from cyanide analysis, and TCLP leachates should be segregated
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based on their disposal category or by their WPS form. Storage and Disposal is as
descnibed in section 5.3.2.

5.4.2 Non-aqueous Analytical Samples

Non-aqueous samples whose retention time has expired, according to RAS Terms and
Conditions, are returned to the client if possible. Remaining samples should be segregated
based on their disposal category or by their WPS form. Storage and Disposal is as
described in section 5.3.1. (NOTE: RAS MAY, ON A CASE-BY-CASE BASIS,
ACCEPT ACUTELY TOXIC AND ASBESTOS SAMPLES FOR ANALYSIS. THESE
SAMPLES MUST BE RETURNED TO THE CLIENT.)

5.4.3 Sample Extracts

Organic sample extracts whose retention time has expired, should be segregated and
packaged for disposal based on their disposal category and WPS form. Storage and
disposal is described in section 5.3.1.

5.4.4 Sample Residues

Sample residues must be charactenzed to identify hazardous contaminants. The
Laboratory Waste Coordinator must be contacted to determine the disposal category or
WPS form. The residues must be collected in compatible containers prior to disposal. A
description, hazardous waste label (if appropriate) and accumulation start date must be
marked on the container. The Laboratory Waste Coordinator will provide storage
guidance and make off-site removal arrangements. Sample residues will be incinerated
whenever possible,

5.4.5 Contact Non-Hazardous Waste

Due to the "contact” nature of some non-hazardous trash during the analytical process
(that is, contact with chemical contaminants) contact non-hazardous waste wilt be
incinerated whenever possible. RAS wishes to eliminate any potential harm that these
types of waste could cause. Examples include used gloves, wipes, filters, etc. Contact
non-hazardous wastes will be collected in compatible containers prior to disposal. A
description, non-hazardous label and accumulation start date must be marked on the
container. The Laboratory Waste Coordinator will provide storage guidance and make
off-site removal arrangments.

6.0 STORAGE OF MATERIALS PENDING OFF-SITE REMOVAL

6.1 The Laboratory Waste Coordinator will be advised of all waste for off-site removal. This
material will be placed into a compatible container that is in good condition. Temporary
storage will be established in a location which meets the storage needs for the identified
hazard class. Flammable waste will be stored in a flammable cabinet.

6.2 Weekly inspections of the storage area(s) will be conducted by the Laboratory Waste
Coordinator. Inspections will include such items as container condition, hazard
segregation, container markings, and secondary containment for PCB wastes.
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6.3 Weekly inspections of emergency equipment will be conducted by the Laboratory Waste
Coordinator. Inspections will include such items as fire protection equipment, spill
response equipment and communication systems.

6.4 The Laboratory Waste Coordinator will be 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 (total quantities not to exceed 6000 kg). PCB
waste must be removed within 270 days.
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1.0

20

0

4.0

5.0

Prepared by: &Iﬂ {laa, Approved by 7 Date:  4halqy QA Approval: VX{
Phily Tt o

PURPOSE

The purpose of this procedure is to describe the analysis of Total Petroleun Hydrocarbons (TPHs) by Gas
Chronutography using a Flame Ionization detector (FID).

APPLICATION
This procedure utilizes information from the Leaking Underground Fuel Tank Field Manual (LUFT). It describes
the elements necessary to comply with this method for the quantitative analysis of TPHs. This procedure applies to

soil, water, and waste matrices. Table 1 lists the targets and their corresponding EQLS/RLs. Discussion of
interferences is found in section 2.0

REFERENCES

Leaking Underground Fuel Tank Field Manual: Guidefines for Site Assessment, Cleanup, and Underground Storage
Tank Closure, December, 1987, Ociober, 1989. State of California, Leaking Underground Fuel Tank Task Force.

Varian Manua! - Publication Number 03-914086-00 July, 1986, for Flame [onization Detectors,
ASSOCIATED SOPs

OP-021 - Extraction of Water Samples for Petroleum Hydrocarbons, Analysis by Gas Chromatography.
EQUIPMENT

5.1 Gas Chromatograph - Varian 3400 suitable for direct injections with a Flame lonization Detector.

52 Autosampler - Leap Technologies autosampler capable of being programmed 10 inject a sequence of
samples using a 10ul. syringe.

53 Gas Chromatographic Column - r.-5, 0.32mm D,

5.4 Data System - currently using “Chromperfect,” capable of collecting data points to measure peak arcas and
calculate results. Also includes Perkin-Elmer data boxes which collect dawa during the run and then
ransfer that information to the system upon completion of a run.

55 Syringes of various volumes.

56 Aulosampier Vials - 2mlL.
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7.0

57

58
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Autosampler Syringe Rinse Bottles for rinsing syringes after an injection.

10mL volumetric flasks.

STANDARDS AND SOLUTIONS

6.1

6.2

6.3

6.4

Stock Standards

A diese! standard is purchased from a local vendor and diluted down to the desired concentration. The
stock should be between 15,000ug/mL and 20.000ug/ml. To make the stock standard, place 9mLs of
methylene chloride into a 10mL glass-stoppered volumetric flask. Allow the flask to stand for a few
minutes. Weigh the flask to the nearest 0.0001g. Using a 100uLl syringe, immediately add an amount of
diesel 10 the flask and then re-weigh. Add between 0.1500p and 0.2000g. Be sure that the liquid falls
directly into the methylene clloride without contacting the neck of the flask. Dilute to volume, stopper, and
mix by inverting the flask several times. Calculate the concentration in ug/mL from the net gain in weight.
Working calibration standards are then prepared from the stock standards. The purchased diesel and the
diesel stock should both be kept in a freezer between -10°C and -18°C and protected from the light. They
must be replaced after one year or earlier if there is any indication that the concentrations have changed.
All standards must be logged into the standards logboek and given an identification according to the GC
systemn, When these standards are verified, the verifying chromatograms and other information must be
placed into the standards logbock behind the logbook page containing the serial dilutions and calculations.

Calibration Standards

Five levels of working calibration standards are made using the stock standard. They are prepared by
adding the following amounts to methylene chloride:

0.10mL of stock
0.50mL of stock
t.00mL of stock
1.50mL of stock
2.00mL of stock

moNnw>»

These are all made up (0 a 10nd final voiue. The lowest tevel is near, but above the method detection
limit, The highest level corresponds to the expected upper range of the concentrations in the samples
and/or the working range of the detectors. Calibration standards must be replaced after six months or
sooner if comparison with a check standard indicates a problem.

Surrogates
No surrogates are required by the LUFT method.
Laboratory Control Spikes (LCSs), Matrix Spikes (M5s), and Matrix Spike Duplicates (MSDs).

The diesel standard purchased from a local vendor is diluted down in methylene chloride to make a spike at
a concentration of approximately 3,500ug/mL. The organic preparatory lab adds 0.5mL of this spike t0 2
blank to make the LCS. MS and MSDs are made by adding 0.5mL of the spike to cach of two sample
duplicates. An LCS is exiracted .vith every batch of samples or every twenty samples, whichever is more
frequent, MS/MSDs are spiked for every twenty sanples and or when specifically requested by the client.

PROCEDURE
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GC Operating Conditions

Samples are analyzed using a Varian 3400 GC under the following conditions:

711

Detector: Flame lonization.

Detector Range: 12.

Column: 30M x 0.32mm D, Llum df Rt.-3 capiliary columnn.
Injector Temperature: 260°C.

Detector Temperature: 310°C.

Approximate Gas Flows:

Carrier Gas (Helium): 5. 1mLs/minute.
Make-up Gas (Helium): 20mis/minute.
Air: 300mLs. minute.

Hydrogen: 30mLs/minute.

Temperature Program: Initial tlemperature 100°C, hold for 2.0 minutes.
Ratnp L: 10°C/minute to 270°C, hold for 2.0 minutes,
Ramp 2. 5.0°C/minute to 300°C, hold for 9.0 minutes for a total run tirne of 36.00 minutes.

The current temperature program should be kept on file in the Analytical Conditions logbook.
With any modification of the 1emperature program, this SOP must be updated accordingly.

Calibration

721

7212

Inivial Calibradon

The LUFT method calls for at least three points in a calibration curve. As stated in section 6.2, the
laboratory is currently utilizing a five-point calibration. The working standards are run and
response factors (RFs) are generated by dividing peak areas by concentrations in ug/mL. This
calculation is done for each level A through E and the average RF is calculated. The %Relative
Standard Deviation (RSD) is also calculated using the following formula:

%“%RSD = Slandard deviation
average RF X 100

If the %RSD is less than 20% over the working range, linearity through the origin can be assumed.
An example of a standards calculations sheet follows this SOP as Figure 1. Areas are obtained by
prograquming the computer to take a cut across the chromatogram from one specified retention
tisie to another. This is done te ensure a uniform calculation each time and to allow all the peaks
seen in the diesel to be part of 1he calculation instead of choosing & limited number of individual

peaks.

Working Calibration Curve Verification

The working calibration curve must be verified on each working day by the measurement of one or
more calibration standards. This calibration standard is called the “continuing check” and usually
the mid-level standard is used. The LUFT method states that if the response for the continuing
check varies from the predicted response by more than + or - 10%, then the test must be repeated
using a fresh calibration standard. This + or - 10% is based on a three-point calibration. For the
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five-point calibration being utilized. + or - 13% defines the limits for passage of the continuing
check. The ealculation for the verification of the continuing check is as follows;

% Difference (%D) = initial cal RF (mid std} - cont. check RF X 100
initial cal RF {mid sid}

If the %D falls outside of the + or - [3% range, then a new continuing check must be run. If this
continuing check is also outside the limits, then a new calibration curve must be run and the
samples rerun. Before running a new curve, however, the analyst should establish that the system
has not been contaminated from samples by running methylene chleride solvent blanks through the
instrument. If it is determined that the system is contaminated, then maintenance may include

changing the inserts and/or clipping the column.

7.2.3  Retention Time Windows

There are no retention time windows for Total Petrolewms Hydrocarbons. This analysis is based
instead on pattern recognition and comparison to diesel. As sialed in seclion 5.2.1 , a cut is taken
to calcuiate the diesel. If a shift is seen in the daily continving check, then the cut limes may need

1o be updated in order to be more accurale,

Analysis

Before running any samples. the analyst must demonstrate that the system is interference free by running a
solvent blank. After it is detennined that the system is clean and the continuing checks match the
calibration ¢urve, then blanks, LCSs. samples. MSs. and MSDs are run in that order. If the responses
(areas) of a sample exceeds the lincar range of the calibration curve, meaning the area exceeds the area of
the highest siandard, dilute and reanalyze the sumple. Continuing calibration checks must be analyzed afler
every ten runs on the instrument and at the end of the analyvtical sequence. If continuing checks which run
later in the sequence are cut of control, that is greater than + or - 15% difference, then the samples must be
rerun following a cominuing check which is within the passing linuis.

Data Interpretation and Calculations

Normaily all samples are calculated as diesel, whethier or not their pattern exactly matches diesel . if the
pattern does not match diesel, the analyst should note this on the data reporting sheet. Occasionally the
client will send a bulk sample of something other than diesel, and/or request that a comparison be done with
something other than diesel. In this case, a curve would be run with the other target {such as motor oil) and
samples would be worked up against this. In normal cases, however, the concentration of diesel found in
the samples is deterined by taking the compuicr-generated area from the cut and dividing it by the mean
RF frons the calibration curve. This value is then multiplied by the final volume of the extract and divided
by the weight in grams or the volume in mLs that was extracted. The calculation is as follows:

Concentration = Area X Fina! Volume (mLs) = ug/g of ug/mL
RF grams or mLs extracted

The concentration s then recorded on the client data sheet tn ug/mL or mg/K g (which equals ug/g}.

QUALITY CONTROL

Prior 10 performing this analysis, a one-time analyst proficiency study must take place for each of the individuals
who will be performing the analysis. 1t is the responsiblity of the supervisor to read the SOP describing how to
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perform an analyst proficiency study and 10 notify the Manager of Qualiry Assurance (o promptly schedule up this

study.

Sample extracts fromn the organic preparatory lab have a hold time of forty days and must by 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. 1t is essential that the analyst try to analyze the extracts as soon as they are extracted so that if any deficiencies
are identified such as failed blanks due 10 contamination or low LCS, MS, or MSD recovenes, there is enough time
to re-¢xtract before the samples expire.

As stated in Section 7.4, blanks, LCSs. duplicates, and spikes must be analyzed al a minimum of once for every
baich or each fype of matrix or every twenty samples, whichever is more frequent.

INTERFERENCES

Extracts from the organic preparatory lab often have a very dark brown color. The analyst should run these extracts
at a dilution to prevent contamination of the insens. f they are found to be free of diesel, then they need to be rerun
straight or at a lower dilution. Problems which might anise from this analysis may be due to the condition of the
samples themselves. The samples tend to be very “dirty” which can cause deterioration of the inserts. If problems
should arise after nunning samples, then the inserts may need 10 be cleaned.

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 a2 more compiete troubleshooting guide. Handwritten additions
should be placed behind the SOPs in the GC SOP binder.

PROBLEM : CORRECTIVE ACTION

1. Retention timies shifiing so thai the cut taken by the computer is not accurate: Leak detect above the
injector to make sure there are no septa leaks. If there are leaks, change the septa. Record this and any
other maintenance in the preventive nutintenance togbook for this instrument. For further corrective action
see #2 below.

2. Decrease or variations in response of peaks: See #1 above. Inserts could be coated with contaminants that
are interfering with the responses. Check the inserts for panticles, and replace if contaminated. The Flame
Ionization detector may also be clogped causing the reduction in response. It is recommended that the
analyst read the Varian manual which describes how to dismantle the detector in order to ¢lean it.
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TABLE 1. Diesel and its EQL/RL.
Waters Soils
und EOL/RL EQL/RL
(ug/mL) (mg/Kg)
Diesel 0.2 6.1
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FIGURE 1. This figure shows an example of a calibrauon curve for diesel with the standard concentration levels, area,

Response Factors (RFs = area divided by concentration), average RF. and %RSD.
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Title:  Digestion Procedure for Metals in Aqueous Samples Using SW-846, Methods 3010A, 3020A
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1.0 PURPOSE

This procedure describes the preparation of aqueous samples for metals analysis by SW-846, Methods 3010A,
3020A

10 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, T, V, Zn

This procedure is also applicable for analysis by graphite furnace atomic absorption (GFAA) by 7000 Series
Methods clements listed below:

Be, Cd, Cr, Co, Pb, Mo, T, 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
[P-012, Wastewater Disposal for the Inorganic Preparation Laboratory
[P-013, Acid Bath Preparation
5.0 REAGENTS/EQUIPMENT |
51 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 HCI - add desired volume of concentrated HCl to an equal volume of HPRW and mix
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5.1.5 Solutions Plus QC 31 Spike for ICP (see Sectior. 10.0, Table 1)

5.1.6 Solutions Plus QC 31 Dilution Spike for GFAA prepased by the MT 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)
Equipment

5.2.1 1000 uL Rainin Pipetman

5.2.2 250 mL Beakers, acid washed

523  Watch glasses, acid washed

5.24  Electric bhot plate with temperature control

5.2.5 Qualitative filter paper

PROCEDURE

6.t

6.2

63

6.4

6.5

6.6

6.7

6.8

69

6.10

Measure a 50 mL aliquot of the well-mixed sampie (or an aliquot diluted to 50 mL with HPRW) into a
labeled beaker. Record the aliquot used

NOTE: Use 10 mL for atl TCLP leachates and scrubber waters.

For each batch of 20 or fewer samples, measure out two 56 mL portions of HPRW into labeled beakers for
a LCS and a blank.

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 Sotutions Plus QC 31 standard. The GFAA 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 GFAA, depending on which analysis is required. TCLP MS/MSD
pairs are spiked with 500 ul. of Solutions Plus TCLP Spike.

Add 1.5 mL of concentrated nitric acid.

Place beaker on the hot plate and evaporate to between 5 and 10 mL, making certain that the sample does
oot boil and that ao portion of the bottom of the beaker is allowed to go dry. If sampie does go to dryness,
discard and re-prepare.

Cool beaker, add 1.5 mL of concentrated nitric acid, cover with a watch glass, and return to the hot plate.

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.

If the sample is being prepared for GFAA analysis, add an additional 5 mI. HPRW and return to the hot
plate. Ifit is for [CP analysis, add 5 mL of i:1 HCI and rerurn to hot plate.

Heat for an additional 13 to 15 minutes 1o help dissolve any precipitate,

Remove from hot plate and cool.
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6.11 Rinse watch glass into beaker and transfer sample to 3 50 mL volumetric flask with at least 3 rinses.
Filter if necessary.

6.12  Dilute sample to final volume then transfer to a polypropylene screw-cap tube for analysis. Use a biue
capped tube for ICP samples-and a red.capped tube for GFAA samples.

QUALITY CONTROL

7.1 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 50 mL of HPRW and spmng with 500 uL of ICP or GFAA spike depending upon
the analysis requested.

73 Digest an MS/MSD pair per baich.

7.4 Holding time for aqueous samples preserved with nitric acid is 6 months.

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 1:1 nitric acid:water for 8 10 [2 hours then rinsed
several times with deionized water. Final rinse should be with HPRW.

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 mgl
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 mglL
Chromium 100 mg/L
Cobalt 100 mg/L
Copper 100 mg/L
Iron 2000 mgl
Lead 100 mg/L
Lithium 100 mgl
Magnesium 2000 mglL
Manganese 100 mg/L
Molybdenum 100 mg/L
Nickel 100 mgl
Potassium 2000 mglL
Selenium 100 mg/L
Silicon 100 mg/L
Silver 100 mg/L
Sodium 2500 mgL
Strontium 100 mg/L
Thallium 100 mgl
Tin 100 mg/L
Titanium 100 mg/L
VYanadium 100 mg/L
Zinc 100 mg/L
Zirconium 100 mg/L
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Table 2
Solutions Plus TCLP Spike
Element Concentration
Arsenic 500 mgl
Barium 2500 mglL
Cadmium 100  mgl
Chromium 500 mgl
Lead 500 mgl
Selenium 100 mglL
Silver 500 mg/L
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20

30

Date: {7{/50_/31’ QA Approval: (Uny-il

The purpose of this SOP is 10 describe the determination of metals that have been appropriately prepared, using the
Thermo Jarrell Ash Enviro 36 ICP.

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 coatro! 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 documnent 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 reporting limits for clean aqueous
sampies using poeumatic nebulization are provided in Section 12,0, Table 1. The reporting limits, called Estimated
Quantitation Limits (EQLSs), 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 SOP's 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).

REFERENCES

ICAP 61E Spectrometer Operators Manual. Thermo Jarrell Ash Corporation, Franklin, MA, Feb. 1991

EPA Test Methods for Evaluating Solid Waste, SW-846 Method 6010A, Rev. 1, July, 1992
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ASSOCIATED SOPs

MI'-OOZ, Analysis of Metals Using the Thermo Jarrell Ash Enviro 36 ICP by EPA Method 200.7

[P-003, Digestion Procedure for Metals in Aqueous Samples Using SW-846, Methods 30104, 3020A
IP-004, Digestion Procedure for Metals in Solids and Non-Aqueous Wastes Using SW-846, Method 3050A
EQUIPMENT

51  Apparams

51.1 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 pipets - I, 2, 5, 10 and 20 mL
5.1.3  Auto pipettors and pipet tips, 1 - 10 mL and 1 - 1000 uL
5.14  Ventilation hood with minimum flow of 100 cfm
5.1.5 Peristaltic pump tubing (0.045 mm diameter - red/red )
5.1.6  Autosampler standard cups and sample test tubes
5.1.7 Polyethylene storage bottles
5.2 Reagents
5.21 ASTM Type | water otherwise known as high purity reagent water
5.2.2  Argon, gaseous bleed from liquid source (minimum 70 psi)
$.2.3 Nitric acid, concentrated
5.24  Hydrochloric acid, concentrated
$.2.5 Nitric acid, (1:1) - Add 500 mL concentrated acid to 400 mL water and dilute to 1 liter

526 Hydrochloric acid, (1:1) - Add 500 mL concentrated acid to 400 mL water and dilute 1o 1 liter

53 Standards

5.3.1 Calibration Blank Standard - 2% HNO,/ 5% HCI

To a2 liter flask add approximately 1 liter of reagent water. Then, add 40 mL concentrated HNQ,
and 100 mL concentrated HC1. Bring to volume with reagent water and mix well, Store in a2
polyethylene bottle.
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Calibration Standard (STD95) - mixed element standard in 2% HNO;/ 5% HCl

To a 500 mL flask add approximately 300 mL reagent water. Then, add 10 mL concentrated
HNO, and 25 mL concentrated HCl . Then add 5 mL each of Plasmachem XRAS1, 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
wilt contain the following clements and respective concentrations:

CALIBRATION STD9S
ELEMENT CONCENTRATION {(mg/L}
Aluminum 50
Antimony 50
Arsenic 10
Barium 1.0
Beryllium 0.5
Boron 25
Cadmium 1.0
Calcium 50
Chromjum 2.5
Cobalt 2.5
Copper 25
fron 50
Lead 50
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
Sodinm 50
Thallum 5.0
Tin 10
Titanium 25
Vanadium 10
Zinc 1.0
Zirconium 10
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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
HNO,y and 25 mL concentrated HCl . Then add 5 mL each of Exaxol, PE Pure, Plasmachem,
Solutions Plus or equivalent QC-19A, QC-19B and QC-19C. 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 mixes. The
source for the ICV 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 oumbers for sohutions may still be
from the same source. When prepared as described, the standard will contain the following
elements and respective concenirations;

INTTIAL CALIBRATION VERIFICATION STANDARD - ICV95

ELEMENT CONCENTRATION (mp/L)

Aluminym 10

Antimony 50
Arsenic 50
Barium 0.5
Berylliumn 0.5
Boron 1.0
Cadmium 0.5
Calcium 10

Chromium 1.0
Cobalt 1.0
Copper 1.0
Iron 10

Lead 50
Lithium 10
Magnesium 10

Manganese 0.5
Molybdepum 1.0
Nickel 1.0
Potassium 10

Selenium 5.0
Silicon 50
Strontium 0.5
Silver 05
Sodium 10

Thallium 5.0
Tin 50
Titanium 1.0
Vanadium 1.0
Zinc ) 1.0
Zirconium 50
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534  Low-Level Check Standard Stock Soluton (CRDL-2) - mixed element standard in 2% HNO,/ 5%
HC)
To a 100 mL flask add approximately 10 mL reagent water. Then, add 2 mi. concentrated HNO,
and 5 mL concentrated HCl . Add the following amounts of single element standards and bring to
volume. Store in a polyethylene bottte. Light reduces the stability of several elements in solution.
It is preferable to store the solution in the dark when not in usc. 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.(mg/1) VOLUME (ul) CONCENTRATION(mg/1)
Aluminum 10,000 200 20
Antimony 1000 2000 20
Barium 1000 80 08
Arsenic 1000 4000 40
Beryllium 1000 40 0.4
Beron 1000 1000 10
Cadmium 1000 100 1.0
Calcium 10,000 400 40
Chromium 1000 200 20
Cobalt 1000 200 20
Copper 1000 400 4.0
[ron 10,000 200 20
Lead 1000 1000 10
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 100
Strontium 1000 400 4.0
Silver 1000 200 20
Sodium 10,000 1000 100
Thallium 1000 4000 40
Tin 1000 2000 20
Titanium 1000 1000 10
Vanadium 1000 200 2.0
Zine 1000 400 40
Zirconium 1000 600 6.0
5.3.5 Low-Level Check Standard (CRIG010A) - mixed element standard in 2% HNQ,/ 5% HCI

To a 100 mL flask a:d approxamately 50 mL reagent water. Add 2 mL concentrated HNO, and 5
mL concentrated HCl. Then, add I mL of Low Level Check Standard Stock Solution (CRDL-2)
and bring to volume. The resulting concentrations will be 100 times lower than that for CRDL-2,
provided above. The solution should be prepared more frequently than that for the calibration and
ICV standards because the low levels are not as stable for long periods. Weekly preparation of this
standard is recommended.
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Interference Check Standard solution A. (ICSA) - mixed etement standard in 2% HNO,/ 5% HCl

To a 500 mL flask add approximately 300 mL reagent water. Then, add 10 mL concentrated
HNO,y 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 ICSA solution and the final concentration when diluted: '

INTERFERENCE CHECK STANDARD A - ICSA

Stock Final
Elements Concentration (mg/l'} Coocentration (mg/L)
Al, Ca, Mg 5000 500
Fe 2000 200

Interference Check Standard solution AB (ICSAB95) - mixed element standard in 2% HNOs/ 5%
HCl

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 100 mL flask add 50 mL reagent water, 2 mL of concentrated
HNO, and 5 mL coucentrated HC1 . Add the following amounts of 1000 ppm, single ¢lement

standards and dilute to a final volume of 100 mb to achieve the following clement mix and
respective concentrations:

. ODD ANALYTES B SOLUTION

ELEMENT VOLUME (ul}) CONCENTRATION (mg/L)
1000 10

Lithium

Potassium 1000 10
Silicon $000 50
Strontium 1000 10
Tin 1000 10
Titanium 1000 10
Zirconium 1000 10

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 [CSAB solution - To a 500 mL volumetric flask add about 250 mi. reagent water, 5 mL
concentrated HNO, and 10 ml. concentrated HC! . Then, add 50 mL ICSA solution (see Section
5.3.6), 5 mL ANALYTES B solution, S mL ALT ANALYTES B solution, and 50 ml. of ODD
ANALYTES B solution. The ANALYTES B and ALT ANALYTES B solutions are mixed
standards purchased directly from a standard distribaitor, (e.g. Plasmachem, Exaxol, Solutions
Plus, etc.). Bring to a final volume of 500 mL to achicve the following element mix and respective

concentrations:

INTERFERENCE CHECK STANDARD WITH ANALYTES SOLUTION - ICSAB9S

ELEMENT
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Molybdeoum
Nickel
Potassium
Selepinm
Silicon
Strontium
Silver
Sodium
Thallium
Tin
Titaninm
Vanadium
Zine
Zircopnium

NCENTRATION (m

1.0
1.0
0.5
0.5
1.0
1.0
500
0.5
0.5
0.5
200
1.0
10
500
0.5
1.0
1.0
1.0
1.0
5.0
10
1.0
1.0
1.0
1.0
10
0.5
1.0
1.0
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Continuing Calibration Verification Standard (CCV95) - mixed element standard in 2% HNO, /
5% HCI

To a 500 mL flask add approximately 100 mL reagent water. Then, add 10 mL concentrated
HNO; and 25 mL concentrated HCl . Add 10 mL each of QC-19A, QC-19B and QC-19C 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 STANDARD - CCV9$

ELEMENT CON ON (m
Aluminum 20
Antimony 10
Arsenic 10
Barium 1.0
Beryllium 1.0
Boron 2.0
Cadmium 1.0
Calcium 20
Chromium 20
Cobalt 20
Copper 20
Iron 20
Lead : 10
Lithium 2.0 !
Magnesium 20
Manganese 1.0
Molybdenaum 20
Nickel 20
Potassium 20
Selenium 10
Silicon 10
Strontium 1.0
Silver 1.0
Sodium 20
Thallium 10
Tin 10
Titanium 20
Vanadium 20
Zinc 20
Zirconium 10

High Calibration Standard Check (HSTD9S5) - Mixed element check standard

Prepare in the same manner as STD9S5 described in section 5.3.2, (an aliquot of STD 95 is used for
HSTD9S5).
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PROCEDURE
6.1 Instrument Set-up
6.1.1  The hardware should already be set up. The instrument requires electrical power, coolant water,

6.2

6.11

argon gas and ventilation. It should be operated in a thermally stable environment at a
temperature between 1510 20°C.

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.

Instrument Ignition.

621

622

6.2.3

6.2.4

625

6206

627

628

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.

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.

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.

The on/off switch for the recurculating pump is located on the power cord. Turn the power on.

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 tbing 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 artached 10
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 o the left and the wheel will be tuming counterclockwise, The
pump speed must be set at 550 RPM. Check that all flow directions are correct.

Fill the nnse beaker with a 5% soluton of nitric acid. Although it has been suggested to match the
acid concentration of standards and samples it has been found that excessive camryover occurs for
several elements using this protocol.

Raise the argon toggie 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.

Turn the POWER Control knob, focated between the FORWARD KILOWATTS RF POWER
Meter and the REFLECTED WATTS RF POWER Meter, counterclockwise until it stops.
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Turn the AUTOMATIC POWER CONTROL switch, located on the right hand panel in the upper
left hand corner, to MANUAL. Check to make sure the FORWARD POWER switch, focated
below AUTOMATIC FORWARD POWER CONTROL knob, is ON.

The blue RF OFF button should be illuminated. If it isn't, check to.make sure ail the compartment
doors are closed, the argon is on, and the recirculating pump is on.

Lower the argon toggle valve for the SAMPLE. Press the RF ON button. This button should now
be illuminated,

Slowly turn the POWER Control Knob clockwise until the Forward RF Power meter reads about
Q.5 kilowatts. Press the IGNITOR button located befow the TORCH Arpon toggle switch. The
Argon should be swirling around inside the torch. Slowly, keep turning the POWER Control Knob
clockwise uatil the plasma forms, then immediately turn the AUTOMATIC POWER CONTROL
SWTTCH up, rotate the POWER CONTROL knob clockwise untl it stops, and slowly raise the
argon toggle valve for sample. The FORWARD KILOWATTS RF POWER METER should now
read about I kilowatt.

Instrument Operation

6.3.1

63.2

63.3

634

6.3.5

6.3.5

Before starting any analyses, and after igniting the plasma, let the instrument thermally stabilize
for at least 30 minutes.

Profile the instrurnent by aspirating a manganese standard. Highlight the Setup pulidown menu
and then highlight Profile and press Enter.

Press F1 for Manual Profile, or F3 for AUTOMATIC PROFILE then press Enter.

For automatic profiling enter a flush time of 25 seconds and aspirate the manganese standard.
Press F1 {run) 1o begin the aniomatic profiie 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. If the
peak position is less than 0.5, press F1 {calculate SS). Whea the vernier position comes on the
screen press ENTER. The new vernier positiop 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. 1 accept the profile by pressing F9.

For a manual profile enter a flush time of 25 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 lefi-hand corner of the screen.

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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Developing an Autosampler Table

64.1

642

643

644

6.4.5

6.4.6

6.4.7

648

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 shown 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.

Choose the OPERATION pulldown menu,

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.

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, 1 1995 the
table should be labeled 040195B.) After typing in a name press ENTER

Press F3 1o ADD SET to the Autosampler file. The arrow keys will allow the analyst to move
between the prompts. For the Set Description type [CP RUN and the date of analysis. For the
Method Name type [CP95. 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 anatyses. The analyst can increase this time if carryover is apparent, but must
not decrease the time as it is a method requirement.

The next prompt is "# Sample Positions needed”. A rnule of thumb here is to guess high. It is
casier to delete unused sample positions than to add more. The defauit for the next prompt
"Starting Rack Number" is 2, (Rack | is used for calibration and QC standards). The default for
the prompt "Starting Position Number” is 1. Both of the above can be changed if needed.
Highlight the answer area for “Default Sample Name”. Press the space bar once and this wil!
delete the default "Sample-1". 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” shouid be left at 1.

Press F1 to Edit Samples. Then press F3 and add HSTD9S . While the first sample is highlighted
press F5 to Insent Standards. Use the arrow keys 10 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 (CCB6010A.) Press Cri-F3, and type ICS, then press ENTER
10 insert the Interference Check Standards. Use the arrow keys to go to the CheckTable column for
ICSA and ICSAB. The defaults are ICSA95 and ICSAB9S. The analyst may now begin entering
samples. Listed below are a few rules for entering samples to make data tmportation and reduction
easier. The series of calibration and check standards should be as follows: Blank, STD9S5,
HSTD95, ICV, ICB, CRI60L0A, ICSAIL ICSABI, CCV1 AND CCB}.

Always start off with the Preparation Blank for a set of samples. Enter the method and date of
preparation fot the set (i.¢ 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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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. if the samples were prepared by Method
3010 on 02/11/91 then type in LCS 3010 02/11/91), or use a unique [D provided by sample

preparation.

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.

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
¢ight 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 bours insert an ICS macro to conform 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 ICSAB.

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 corner the message "Examining
Antosampler 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.

Updating the Method

6.5.1
652

6.5.3

6.54

Select the Development pulldown menu from the Main menu and then select Methods.
Type in ICP95, if it is not the default answer to the prompt, then hit Enter.

Highlight the answer to the prompt “Analysis Data File”. Type in the date of analbysis (i.e. if the
date is 04/01/95 type in APR0O195))

Highlight the answer to the prompt “Autosampler Table™. Type in the name of the autosampler
table (see Section 6.4 for autosampier table set up.)

Limit Check Tables

6.6.1  Select the DEVELOPMENT menu from the main menu by either using the arrow keys or by
pressing the lenter 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 wable LIM6010A contains the Linear Range for HIGH LIMIT and the EQL for the LOW

LIMIT. Itis used for checking acceptable result ranges for unknown samples.
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The table CCB60L0A is set up to flag analyte concentrations that exceed the absolute value of the
EQL.

The table ICSA9S is set up 10 Bag 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 .

The table [CSAB9S is set up to flag concentrations of interferences and analytes that exceed 2
range of 80 - 120% of the true value.

Quality Control Check Tables

6.7.1

The table CCV9S5 is set up to flag analyte concentrations which exceed a range of 90 - 110% of the
true value.

Instrument Shutdown Following Completion of Anatysis

6.8.1

6.8.2

6.8.3
684
685

686

70 ANALYSIS

7.1

Extinguish the plasma by pressing the RF OFF button located on the middle instrument panel on
the right band side.

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 refeased when the pump is not
turning or it causes deformation of the tubing and will lead to analysis problems.

Turn the POWER CONTROL knob counterclockwise undl it stops.

Flip the AUTOMATIC POWER CONTROL switch to MANUAL.

Flip down the TORCH and SAMPLE argon toggle switches.

Turn off the Gmer.

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.

711

712

713

7.15

To begin analysis first sclect Operation from the main menu, then select Analysis,

The software will prompt what method to use. ICP9S is currently the method of choice for
analyses under SW-846 Method 6010A protocoi. If it is not already the default answer for the
prompt type in ICP9S and press ENTER

Press F9 to run an analysis using a developed autosarnpier table.

The software will display the autosampler table specified in Section 6.4.4; if it is correct, press
ENTER

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 F1 to begin the analysis. The analysis may be halted when the autosampler is running a
sample (not rinsing) by pressing F1 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 SW-846, Method 6010A 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 if the “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.

73 Samples

7.3.1  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 analyte behavior.

7.3.2 Some samples may require dilution due to their viscosity and ability to be handled by the delivery
system of the instrament. When performing dilutions use caution to achicve the least dilution
possible without affecting the validity of the resuits or operation of the system,

7.3.3  [f 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 Seil

Sample Result (mg/kg) = inctrament result (mg/L) x instrument dilution x final prep vol (mL)
sample wt (g)
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Sample Result (mg/L) = instrument result (mg/L) x instrument duution x final prep vol (mi)

wnitial prep vol (mL)

90  QUALITY CONTROL

91

Before beginning sample analysis several check standards and other quality control samples must be
analyzed.

%211

913

9.16

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 cottect the cause of the problem and
reanalyze the standard. Recalibration may be necessary.

Anatyze the Initial Calibration Verification Standard(s), ICV, 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 caijbration curve. Results must
fall within + 102 of the true value. If this controf limit is not met, determine and correct the cause
of the problem and reanalyze the standard. Recalibration may be necessary.

Analyze the Inital Calibration Blank Standard, ICB, after the ICV. 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 vaiue 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 ICV 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.

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
appropnate order. Recalibration may be necessary,

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.

Analyze the [nierference Check Standard with Analytes, [CSAB, after the ICSA. This standard is
used 10 verify the accuracy of the interferences, the accuracy of tnterelement and background
correction factors, and their effect on results in the presence of analyte. Results for the interfering
clements and the an: ytes 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 appropnate 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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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 Calibratiop Verification Standard (CCV)
and a Continuing Calibration Blank (CCB). Coatrol limit cnteria for these standards is the same
as that for the ICV 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 apalytical run.

A serial dilution of a sample within a batch must be performed if matrix interference is suspected.
Dilution results must agree within + 10% of the original values if the 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.

A minimum of one method blank per sample batch must be prepared and analyzed to determine 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 determine 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 if the concentrations in the sampies are at a level twenty times that of
the EQL.

Analysis of a Laboratory Control Sample (LCS), described as a “quality control sample” in Section
5.8 of Method 6010A, must 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 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 form and’or a non-conformance report form.

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 sampie (SW-846 Method
S010A, 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 1o the ends of sampie [Ds. Spike jevels 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): ’

%REC = (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 differeace (RPD), is to be within 20% for sampie
values greater than ten times the [IDL. The following formula is to be used to calculate RPD:

RPD = Absolute Value of  (first sample result - second sample result} X 100
average of first and second results

If the 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 RPD values is
required to determine the cause of the problem.

Post digest spikes are performed to determine if quality control faifures 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 [D. 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, a2 matrix interference is suspected and results are flagged using a
narrative with the report

Instrument Detection Limits (IDL) must be determined guarterly 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 umes the DL, then multiplying the standard deviation of the seven replicates by 3. Average
results from three, non-consecutive days are used for the final [DL value.

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.

The Estimated Quantitation Level (EQL) is a value derived from the MDL which is rounded and
adjusted to reflect other laberatory constraints (e.g. background contamination). The EQL is
typically one 10 ten times the MDL, but at no time may it be lower.

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 resuit for the LR is then rounded to a whole number.

100  INTERFERENCES

10.1

Spectral Interferences

Spectral inierferences are caused by: (1) overlap of a spectral waveline from another element; (2)
unresclved overlap of molecular band spectra; (3) background contribution from continuurm 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 afier monitoring and measuring the interfering
element (i.¢. applying interelement correction factors, [ECs). Unresolved overlap requires selection of
alternate wavelengths. Background and stray light can be corrected using background correction (BGC)
adjacent to the analytic line.
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The wavelengths and background correction points utilized in this method have been carefully chosen after
extensive experimental evaluation. The DL, MDL, LR and [EC 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 [ECs must be determined.

10.1.1 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 normat
operations. The values achieved are used to calculate [ECs.

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 muitiplying the [EC by the concentration of
the interfering element in a sample and subtracting or adding the result to the analyte
concentration. [t is important to use the correct sign (+ or -) for the [EC 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 ThermoSpec software is also positive. If the effect of the
interference is subtractive to analyte concentration, the sign used is negative.

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.

10.2.1 Physical interferences can be reduced by diluting the sample, using a peristaltic pump-and by
normalizing the data with an internal standard.

10.2.2 Salt buildup from sarnples with high TDS levels can clog the nebulizer tip and torch injector, ;
affecting aerosel flow, and resulting in instrument drift. This problem can be controlied 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
controtled by maintaining a stable temperature in the room, but can be corrected for using an
internal standard.

Chemical Interferences

Chemical interferences include molecular compound formation, ionization effects and solute vaporization
effects.

10.3.1 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 lonization 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.
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10.3.3 Solute vaporization effects are controlled by matrix matching or by method of standard additiors.
110 TROUBLESHOOTING
11.1  Printer Does Not Work
11.1.1  Not plugged in
11.1.2 Not turned on
11.1.3 Not connected to computer
11.1.4 Paper jammed or empty
11.2  Bum Will Not Commence
11.2.1 10 Amp fuse on power distribution panel blown
11.2.2 Double toggle on source not on
11.2.3 Double toggle on power distribution panel not on
11.2.4 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 burn
11.2.7 Source not functioning properly
11.2.8 | Amp fuse on low-voltage power supply blown
11.2.9 Safety interlock switches not shut off
113  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 disconnections in delivery system tubing
11.3.6 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 iz 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, deformed 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

SOP No.: MT-001-02
Initial Date: 2/1/91
Page 20 of 21

Date Revised: 4/19/95



SQP No.: MT-001-02
Initial Date: 2/1/91
Page 21 of 21

Date Revised: 4/19/95

120  TABLE(S)

TABLE 1 - ESTIMATED QUANTITATION LIMITS

ELEMENT EQL (u
Aluminum 100
Antimony 100
Arsenic 200
Barium 4.0
Beryllium 20
Boron 50
Cadmium 50
Calcium 200
Chromium 10
Cobalt 10
Copper 20
[ron 100
Lead 50
Lithium 20
Magnesium 100
Manganese 5.0
Molybdenum 10
Nickel 20
Potassium 100
Selenium 106
Silicon 500
Strontium 20
Silver 10
Sodium 500
Thallium 400
Tin 100
Titaruum 50
Vanadium 10

Zinc 20
Zirconium 0
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1.0 PURPOSE

A3TTI0HINODNN

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

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.

I 5.1
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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.

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 mcnth
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.

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 riame,
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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Figure 1

STANDARD NUMBER

REAGENT NUMBER(S)

CONCENTRATION

PREPARED BY/DATE

EXPIRATION DATE

METHOD OF PREPARATION

SPECIAL INSTRUCTION:
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Figure 2
ANALYTICAL STANDARD
STANDARD CONCENTRATION
STANDARD NQ. __________ DATE PREPARED

5-00
2/1/91

PREPARED BY EXPIRATION DATE
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1.0

Title: Determination of Volatile Organic Compounds by GC/MS by Methods 82408 and 8260A

P !/ 4 /‘-}
Rl o T T T T T T A

PURPOSE
The purpose of this procedure is to describe the determination of volatile organic compounds using GC/MS.
APPLICATION
This procedure may be used for the analysis of water, sediment, soil, siudge, and waste samples for the organic
compounds listed in Table 1 and other related compounds. Information from SW-846, Method 8240B and 8260A
was used to design this procedure,
This method is divided into the following sections: sample preparation including medium leve} extraction,
screening, and analysis. The screening section contains a technique for estimation of tevels of organic materials
present in samples, The analysis section contains the GC/MS analyticat methods for organics. The purge and trap
technique, including related sample preparation, is included in the analysis section. [nterferences are described in
Section 7.4.

Most RCRA/CERCLA VOA analyses, except those done by CLP methodology, are performed using this method,
REFERENCES

kN | EPA SW-846, 3rd Edition, Update II, September 1994, Methods 8240B and 8260A

32 RASI Laboratory Quality Assurance Manual

ASSOCIATED SOPs

MV-006, Analysis of Low Level Purgeable Organic Compounds by GC/MS Using Method 8260A

QC-001, Nonconformance and Corrective Action

QC006, GC/MS Data Review and Validation

QC-013, Analyst Proficiency Requirements

EQUIPMENT/APPARATUS

5.1 Micro syringes - 10 uL and larger, 0.006 inch ID needle

52 Syringe valve - Two-way, with Luer ends (three each), if applicable to the purging device
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Syringe - 5 mL, gas tight with shut-off valve

Balance - Analytical, capable of accurately weighing +0.0001 g and top-loading balance capable of
weighing 10.1 g

Glassware

551  Water purge vessels

552  Soil purge vessels

553 Bottle - 15 mL, screw cap, with Teflon cap liner

554  Volumetric flasks - Class A with ground glass stoppers

Purge and trap

The purge and trap device consists of a Tekmar model ALS2016 autosampler interfaced with 3 Tekmar
model L.SC2000 thermal desorber.

56.1 The sample sparger for water samples is designed to accept 5 mL samples with 2 water column at
least 3 cm deep. The gaseous head space between the water columa and the trap must have a
total volume of less than 15 mL. The purge gas must pass through the water column s 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 cnteria. These purge vesseis are available from
Tekmar. Altemnate sample purge devices may be utilized provided equivalent performance is
demonstrated. An example of a suitable impinger for low level soil samples is illusirated 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 +19C. If a heated purge is utilized, all
standards, blanks, LCSs, and samples are heated, too.

562 The trap must be at least 25 cm long with an inside diameter of at least 0.105 inch  RAS] uses 2
Vocarb 3000 or a Ol Trap 10 multbed purge trap for volatiles. See Figure 3 for product
information.

5.6.3  The desorber should be capable of rapidiy 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 critenia.

5.6.4  The transfer line from the purge and trap unit is coupled directly to the injection port of the gas
chromatograph.

GCMS

571  Gas chromatograph - An analytical system complete with a temperature programmable gas
chromatograph suitable for on-column injection and all required accessories including syringes,
analytical columns, and gases.
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572 Column-A 75 mx 0.5 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.

574 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 avatlable 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 -20°9C in screw-cap amber bottles with Teflon liners.

6.2.1  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. St SoP M Jbﬁe( e Frm ,4,_@
622 Calibration standards < nd J[ ser?

6.2.3  Surrogate standard spiking solution
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Stock standard solutions for toluene-d8, 4-bromoflucrobenzene (BFB), and 1,2-dichioroethane-d+
in methanot are also purchased comumnercially 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 sampie yields a surrogate concentration of 50 ug/L.

Internal standard spiking solution

Stock standard solutions of bromochloromethane, 1,4-difluorcbenzene and chlorobenzene-ds in
methanol are purchased commercially at 2500 ug/mL.

A secondary dilution standard is prepared at a concentration of 50 ug/mi. containing each
internal standard compound. The addition of $ uL of this standard solutioa to 5 mL of sample or
calibration standard yields a internal standard concentration of 50 ug/l..

Matrix Standard and Laboratory Control Sample Spiking Solution

Prepare a spiking solution in methanol that contains the following compounds at a concentration
of 50 ng/ul:

Matrix spike compounds
1.1-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 [aboratory control standard.

BFB Standard

Prepare a 50 ng/ul. solution of BFB in methanol.

7.1 Sample Storage and Holding Times

7.1.1

7.1.2

Procedure for Sample Storage - The sample must be protected from light and refrigerated at 4°C
(+ 29C) from the time of receipt until analysis. Samples are stored in a refrigerator used solely
for volatiles samples.

Reguired 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 HCL. [f samples are not

preserved with HCI, data generated from sample analyses 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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i f Water les

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. Afier 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.

Purging of Soil/Sediment and Nonagueous Waste Samples
73.1 Lowlevel

An inert gas is bubbled through a mixture of 2 § g sample (weighed to the nearest 0.1 g) and 10
mL reagent water contained in a specially designed purging chamber (Figure 2) at 40°C. The
purgeables are transferred from the aqueous phase to the vapor phase, and the analysis is
continued as in 7.2.

7.3.2  Medium ievel

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 $ mL of reagent water. An inert gas is bubbled through this
solution in the water purging chamber (Figure 1) 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. Aa aliquot of the
methanol is added to 5 mL of water in the purge chamber and analyzed.

Interferences

7.4.1 Impuritics 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 coatamination problems. The
analytical system must be demonstrated to be free from contamination under the conditions of the
analysis by running laboratory reagent blanks. If metharol dilutions are to be analyzed, a
methanol blank must also be analyzed. No samples can be analyzed until the system is
demonstrated 1o be free of contamination.

7.4.2  Sarples can be contaminated by diffusion of volatile organics {particularly flucrocarbons and
methylene chloride) through the septum s¢al inte 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. Cue holding blank per week should
be analyzed. Data are reviewed by the Technical and Quality Director.

7.43  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
rinsed with reagent water between sample analyses. Whenever an unusually concentrated sample
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i5 encountered, it should be followed by ao analysis of reagent water to check for cross
contamination. For samples containing large amounts of wat:r-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 105°C
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 shouid be kept as free of solvents as possible.
Purge Device and rating 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 prograin: -10°C initial temperature. Hold for 3 minutes then ramp to 240°C at
8°C/minute.

Injection port temperature: 220°C

Purge flow: 40 mL/minute

Cammier gas: Helium

Desorb (carrier) flow: 10 mL/minute

Interface oven temperature: 250°C

Mass spectrometer conditions are as follows:

Electron energy: 70 volts (nominal)

Mass range: 35-300

Scan time; To give at least 5 scans per peak and not to exceed 1 second per scan
Calibration

7.6.1 Imtal Calibration

7.6.1.1 Tune the GC/MS system 1o meet the tune criteria in Table 2, Section 9.0, by injecting
BFB. Analyze each calibration standard, adding 5 ul of interaal 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 1.

Eq ! RF= A, X Cis

Ais Cx
Where:
Ay = Area of the characteristic ion for the compound to be measured
Ajs = Area of the characteristic ion for the specific internal standard
Cis = Concentration of the internal standard
Cx = Concentration of the compound t¢ be measured
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7.6.1.2 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 RFi*= Lt i) from L to 5
5
Where,

RFi* = Average response factor for compound i
RFi = [nitial 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 2 minimum
response factor is achieved. These compounds are chloromethane, [, i-dichloroethane,
bromoform, 1,1,2,2-tetrachloroethane, and chlorcbenzene. 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 possibie problem issues include the following:

Bromoform is one of the compounds which is most likely 1o 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 mv/z 174/176.
Increasing the m/z 174/176 ratio to m/z 95 ratio may improve brormoform

response.

Chloromethane is the most likely compound to be lost if the purge flow is 00
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 %RSD= SD/RFi* *100

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) rauust be less than
30%. The CCCs are listed below,

1,1-Dichleroethene
Chloroform
1,2-Dichloropropane
Toluene
Ethylbenzene, and
Vinyl chloride.

If a %aRSD greater than 30% is measured for any one CCC, then corrective action to
climinate a system leak and/or column reactive sites is required before reattempting
calibration.

7.6.1.4 Linearity
76141 If the %RSD of any compound is 15% or less, then the relative

respons« factor is assumed to be constant over the calibration range,
and the average response factor may be used for quantitation.

Or,

If the %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,

76.142 If the %RSD of any compeund 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.

In practice, if the %RSD of any compound is greater than 15%, all
compounds are quantitated from a regression fit curve.

762 Daily GOMS Calibration

7.6.2.1 A check of the calibration curve must be performed once every 12 hours. The muinimurm
response factors for the system performance check compounds must be 0.300 (0.10 for
bromoform). If these criteria are met, the response factor of all compounds are

calculated and reported.

7.6.2.2 Calculate the percent drift of the continuing calibration check compounds (CCCs) using
Equation 4 listed below.
Eq 4 %Drift (%D) = C - Cc X 100

G
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Where:
Ci - Calibration check compound standard concentration
Ce - Measured concentration

The maximum percent drift allowed for each CCC is 20%. If this criterion is ot met
(>20% percent drift) for any one CCC, corrective action must be taken. If no source of
problem can be determined afler 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 analytes, then only the required analytes 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% dnft, this is a warning that system performance is
deteriorating.

Internal standard responses and retention times in all standards must be evaluated
during or immediately after data acquisition. Lf 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 maifunctions, and
corrections made as required. The extracted ion cwrent 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 Jast
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.

Water Samples

7.7.1.1

7712

7.7.1.3

77.14

7.7.1.5

The holding time for water sarnples 14 days from sample collection, if preserved. All
samples and standard solutions must be allowed to warm to ambient temperature before
analysis.

Qperating conditions for the gas chromatograph are listed in Section 7.5,

After achieving the key ion abundance criteria using BFB, calibrate the system with
either the initial calibration procedure or continuing calibration procedure as
appropriate.

Adjust the purge gas (helium) flow rate to 40 miL/minute. Variations from this flow rate
may be necessary to achieve better purging and collection efficiencies for some
compounds, particularly chloromethane and bromoform.

Remove a 5 ml syninge barrel from the oven and allow to cool to room lemperitm'e.
Open the sample, which has been ailowed to come to ambient temperature, and carefully
pour the sampie into the syringe barrel to just short of overflowing. Replace the syringe
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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 destrays
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.

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 stightly less than this quantity of reagent water to the
flack.

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,

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.

Adtach 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.

Close both valves and purge the sample for 11,0 + 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.

At the conclusion of the purge tirne, 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 240°C while
backflushing the trap with helium at 10 mL/minute for two minuies.

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
mi 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. Afier approximately ten minutes, turn off the trap heater open the
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syringe valve to stop the gas flow through the trap. When cool, the trap is ready for the
next sample. §& dup Ted.

cgw o iy 45 ,- Tt aIPeC Oy v. 3 o,l.hesamplel.lst

7.7.1.13 Al! dilutions should keep the response of the major constituents (previously saturated
peaks) in the upper half of the linear range of the calibration curve.

7.7.1.14 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 10 a
concentration of 50 ug/L of each matrix spike compound. Prepare MS/MSD pairs at the
frequency described in Section 8.5.

7.7.1.15 At the conclusion of analysis, measure and recerd 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.

Soil/Sediment/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 10 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. Foliow 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 S 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 swrrogate spiking
solution and the internal standard solution to the syringe through the valve. The
addition of 5 uL of the surrogate spiking solution to $ g of soil/sediment is equivalent to
50 ug/Kg of each surrogate standard.

The sample (for volatile organics) consists of the gntire contents of the sample container
(do not discard any supernatant liquids). Mix the contents of the sampie container with
a narrow metal spatula. Using a top loading balance, weigh an appropriate amount (0.5
- 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 contining 5 mL of reagent water with
internal standards and surrogales, and inject through the valve into the sample. Attach

m—
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the heating jacket to the purge vessel in order to bring the sample to 40°C + 19C, 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.

Medium Level Soil/Other Selids 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 <0.5g) should be analyzed by
the medium level method. If saturated peaks or concentrations exceeding the calibration
range occurred or would oocur when a 0.5 g sample was analyzed, the medium level
methed must be used.

The GC/MS system should be set up as previously discussed. This should be dene prior
1o the addition of the methanol extract to reagent water. [nitial and coatinung
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 coatents 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 1o 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 1o avoid loss of voladle
organics. Perform in a laboratory free of solvent fumes,

Using a disposable pipette, transfer approximately 1 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
fcower sagnples, whichever is more frequent. These extracts may be stored in the dark at
4 C (+2 C) prior to analysis.

The volume of methano! added to the S mL of water being purged should be kept
constant. Therefore, add to the 5 mL synnge whatever volume of methanol is necessary
10 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 unvl overflowing with reagent water. Replace the plunger and compress the
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waler 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 1).

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, 1.0 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
100 ul aliquot of this extract to § mL of water for purging.

18 Data Interpretation and Calculations
Qualitative Analysis

18.1

The compounds listed in the in Table | 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)

@)
78.1.1

78.1.2

7813

Elution of the sample component at the same GC relative retention time as the standard
component,

Correspondence of the sample component ard standard component mass spectra.

For establishing correspondence of the reiative retention time (RRT), 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-clution of interfering components prohibits accurate assignment of the sampie
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.

For comparison of standard and sample component mass spectra, mass spectra obtained
on the same GC/MS may be used for identification purposes, gonly 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.

The requirements for quatitative verification by companison of mass spectra are as
follows:

The qualitati- 2 identification of compounds determined by this method is based on
retention ime, and on comparison of the sample mass spectrum, after background
correction, with characteristic ions in a reference mass specirurn. The reference mass
spectrum must be generaied 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
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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.

If a compound cannat 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 ideatification and proceed with quantification.

A library search is performed for aon-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 oot use normalization
routines that would misrepresent the library or unknown spectra when compared to cach
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 afier visual comparison of sample specira
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 1ons in the reference spectrum (ions greater than
10% of the most abundant ion) should be present in the sampie spectzum.

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.

{ons present in the sample spectrum but not in the reference spectrum should be
reviewed for possible background contamination or presence of co-eluting
compounds.

lons 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 ¢o-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
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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). [f probable molecular weights or carbon numbers can
be distinguished, include them.

Quantitative Analysis

7.8.2.1 Target components identified shall be quantified by the iniernal standard method. The

7822

internal standards used are listed in Table 2. The EICP area of the characteristic ions of
analytes listed in Tables 3 and 4 are used.

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 inspecied for malfunctions, and
corrections made as required. The extracted ion current profile (EICP) of the internal
standards must be monitored and evaluated for cach 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 corections are made, reanalysis
of sample analyzed while the system was maifunctioning is necessary.

If after reanalysis, the EICP area for all internal standards are inside the required limits
{-50% to +100% 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

. controf of the laboratory, Therefore, gnly submit data from the analysis with EICPs

7.823

7824

within the control limits.

If the reanalysis of the sample does not solve the problem, e.g., the EICP area are
outside the controi limits for both analyses report the initial analysis only and note the
presence of matrix interferences.

Linearity is assumed for ali 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).

Xylenes (o.m, & p - isomers) are to be reported as xylenes (total). Since m- and p-
xylene co-¢lute, the xylenes must be quantitated as m/p-xylene. The concentration of all
xylene isomers must be added together to give the total

1,2-dichloroethene (trans and cis stereoisomers) are usually reported as },2-
dichloroethene {total). The concentrations of both isomers must be added together to
give the total.

Calculations For Targets Whose %RSD <15%,

7.8.3.1 Water

Eq.5 Concentration ug/L = {Axg)(ls)
(Ajg) (RF1*} (V)
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Where:

Ay = Area of the characteristic ion for the compound to be measured.

Ajs = Area of the characteristic ion of the specifi¢ internal standard from
Table 4.

Is = Amount of internal standard added in nanograms (ng).

v, = Volume of water purged in milliliters (raL) (take into account any
dilutions).

RFi* = Average response factor for the compound being measured.

7.8.3.2 Sediment/Soil Waste (medium level)

Eqé6. Concentration in ug/g (A} I (Vi)
(Dry weight basis) (Ajg) RF1*) (V) (W9 (D)

Note:  For analyses to be reported on an as-received basis, omit the division by "D*,

Where:
Ax, Is, A, RFi* = Same as for water, above
Vi = Volume of total extract (ul) {use 10,000 ul or a factor of this
when dilutions are made)
Vi = Voiume of extract added (ul) for purging
D = 100 - % moisture
100
W = 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
interna! 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 calcuiated for all tentatively identified compounds as well as those identified as
unknowns,

Target analytes are usually reported to two significant figures if > 10 ug/L or 10 ug/Kg. Targets
present at <10 ug/L or ug/Kg, and tentatively identified compounds, are usually reported 10 one
significant figure.

Quantitation For Targets Whose %RSD >15%

When a regression fit .s used, the concentration is taken directly from the curve and multiplied by
any dilution factor and divided by the percent solids.
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QUALITY CONTROL
81  Tuning
8.1.1  The twelve (12) hour time period for GC/MS system tuning and standards calibration (initial or

8.2

812

313

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.

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. .

BFB criteria must be met before any s!andards.'samplcs. or blanks are analyzed Amy samples
analyzed when tuning criteria have not been met wil) require reanalysis.

ibration

821

822

823

824

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 systern has been calibrated,

the calibration must be verified each twelve (12) hour time period for each GC/MS system.

Initial calibration of volatile target compounds is required at a minimum of § concentration levels
(normal concentration levels are 10, 20, 50, 100, and 200 ug/L). This will result in 50-1000 total
ng anafyzed. 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.

System Performance Check Compounds (SPCC)

8.2.3.1 The initial calibration is valid only after the minimurm response factors for SPCCs have
been met. Ouly 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.

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.
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Calibration Check Compounds

1,1-Dichloroethene
Chloroform
1,2-Dichioropropane
Toluene
Ethylbenzene

Vinyl chloride

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 calibratior check compound,
cofrective action must be taken.

Problems similar to those listed under SPCC could affect these criteria. If a0 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 CCCs 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, distilied 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.

83.1 For the analysis of voiatile 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.

832 A method blank for volatile analysis must coataia 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 anaiyte.

If a laboratory method blank exceeds these criteria, the analyst must consider the analytical
system 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 (¢.g., contaminated)
must be reextracted/repurged and reanalyzed. The result of blank analyses will be reported in
text form.

All sample concentration data will be reported uncorrected for blanks.
8.4 Laboratory Control Sample (1.C<}
841 ALCS is prepared by spiking a water blank with the spike solution described in Section 6.2 5.

842  ALCS wll be analyzed at a frequency of once per tune.



85

SOP No.: MV-001-01
Lnitial Date: 2/1/91
Page 19 of 33

Date Revised: 4/5/95

843  LCSs must pass the acceptance criteria listed in Section 9.0, Table 6. If the LCS fails, perform
corrective action and reanalyze.

Surrogates

Surrogate standard determinations. are performed on all sampies 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 = Qg
Q

Where:

Q4= Quantity determined by analysis
Q, =  Quantity added to sample

8.5.1 Surrogate Recovery Limits Are As Follows:

REQUIRED SURROGATE SPIKE RECOVERY LIMITS

Surrogate Compound Water Low/Medium Soil
Toluene-dg 88-110 81-117
4-Bromofluorobenzene 86-115 74-121
1,2-Dichloroethane 76-114 70-121

Swrrogate spike recovery limits for TCLP leachates, and wastes are determined 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.

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 noncompliant
SWITOgAlE Tecoveries.

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 1o 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
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specific cofrective 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.

Sample Surrogate Spike Recovery

The laboratory must take the action listed below if the recovery of any one surrogaie 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 (0 reveal a problem, then reanalyze the sample or extract. if
reanalysis of the sample or extract solves,the problem, thea the problem was within the
laboratory’s control. Therefore, only submit data from analyses with surrogate spike
recoveries within limiis.

If the sample was 2 soil extracted with methanoi acd the steps abave fail to solve the
problem, then reextract and reanalyze the sample. If the reextraction and reanalysis
solves the problem, then the problem was instrumental. Quly submit data from the
extracuon 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.,
surtogate recoveries are outside the control limits for both analyses, then report the
imtial analysts and describe the confimmation 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 (¢.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)

861

8.62

Frequency of Analysis

Perform 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 determined by the client) is spiked with
all targets. No MS/MSD pairs are performed on TCLP leachates.

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
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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.

Relative Percent Difference (RPD) - Calculate the RPD for each spike target using the equation
below.

Eq.9 RPD=_D;-D, x 100
D) + D2

Where:

RPD = Relative Percent Difference
Dy=  First Sample Value

Dy =  Second Sample Value (duplicate)

If the RPD is greater than that listed in Section 9.0, Table 6, flag this in the narrative.
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9.0 TABLES/FIGURES

Table 1
Normal Target Compounds
Estimated Quantitation Limits (EQLs)
Quantitation limits
Volatiles CAS Number Water*, Low soil/sediment*®,**
uet  uegKg
Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Vinyl chloride 75-01-4 10 10
Chloroethane 75-00-3 10 10
Methylene chlonde 75-09.2 .5 5
Acetone 67-64-1 100 100
Carbon disulfide 75-15-0 5 5
1,1-Dichloroethene 75-354 5 5
1,1-Dichloroethane 75-34-3 s 5
1,2-Dichioroethene (total) 540-59-0 5 5
Chloroform 67-66-3 5 5
1,2-Dichloroethane 107-06-2 5 5
2-Butanone 78-93-3 100 100
1,{,1-Trichloroethane 71-556 s 1
Carbon tetrachlonde 56-23-5 ] 5
Vinyl acetate 108-054 50 50
Bromodichioromethane 75.274 5 5
1,2-Dichlioropropane 78-87-5 5 5
cis-1,3-Dichloropropene 10061-01-5 5 5
Trichloroethene 79016 5 5
Dibromochloromethane 124-48-1 L 5
1,1,2-Trichlorocthane 79-00-5 5 5
Benzene 71-43-2 S 5
trans-1,3-Dichloropropene 10031-02-6 5 5
Bromoform 75-25-2 5 5
4-Methyl-2-pentanone 108-10-1 50 50
2-Hexanone 591-78-6 50 50
Tetrachloroethene 127-184 5 5
Toluene 108-88-3 5 5
1,1,2,2-Tetrachloroethane 79-34-5 5 5
Chlorobenzene 103-90-7 5 5
Ethyl benzene 100414 5 5
Styrene 100-42-5 5 5
Xylenes (total) 1330-20-8 5 5
- Specific quantitation limits are highly matnix dependent. The quantitation limits listed herein are pravided 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.
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Table 1 (Continued)

Additional Appendix IX Target Compounds

Estimated Quantitation Limits (EQLs)

Quantitation limits
Volatiles CAS Number Water®, Low soil/sediment® **

pe/ll  ug/Kg
Acetonitrile 75-05-8 10 10
Acrolein 107-02-8 20 20
Acrylonitrile 197-13-1 10 10
Ethyl methacrylate 97-83-2 5 5
Allyl chloride 107-05-1 - 5
lodomethane 74-88-4 10 10
Methacrylonitrile 126-98-7 20 20
Methylene bromide 74-95.3 5 5
Methyl methacrylate 80-62-6 5 5
Propionitrile 167-120 20 20
1,1,1,2-Tetrachloroethane 630-20-6 5 5
Chloroprene 126-99-8 5 5
1,2-Dibromo-3-chloropropane 96-12-8 10 10
1,2-Dibromocthane 106-93-4 5 5
trans-1,4-Dichloro-2-butene 110-57-6 5 5
Dichlorodifluoromethane 75-71-8 10 10
Trichlorofluoromethane 75-69-4 5 5
1,2,3-Trichloropropane 96-184 5 5
. Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided for

guidance and may not always be achievable.
s 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.
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Table 2

BFB Key lons and Abundance Criteria

Mass Ion Abundance Criteria

50 15 - 40 percent of the base peak

75 30 - 60 percent of the base peak

95 Base peak, 100 percent refative abundance

9% 5 - 9 percent of the base peak

173 Less than 2 percent of mass 174

174 Greater than 50 percent of the base peak

175 5 - 9 percent of mass 174 .

176 Greater than 95 percent but less than 101 percent of mass 174
177 5 - 9 percent of mass 176




Table 3

SOP No.: MV-001.01
Initial Date: 2/1/91
Page 25 of 33

Date Revised: 4/5/95

Characteristic lons For Surrogate and Internal Standards For Volatile Organic Compounds

Primary _
Parameter ion Secondary ion(s)
Surrogate standards
4-Bromofluorobenzene 95 174, 176
1,2-Dichlorocthane 65 120
Toluene d-8 98 70, 100
Internal standards
Bromochioromethane 128 49, 130, 51
1,4-Diflucrobenzene 114 63, 88
Chlorobenzene d-$ 117 82,119
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Table 4, Characteristic Jons for Volatile Compounds

Primary
Parameter ion* Secondary ion(s)
Chloromethane 50 52
Bromomethane 94 96
Vinyl chloride 62 64
Chloroethane 64 66
Methylene chlonide 84 49, 5], 86
Acetone 43 58
Carbon disulfide 76 78
1,1-Dichloroethane 96 61, 98
1,1-Dichloroethene 63 65, 83, 85, 998, 100
1,2-Dichiorcethene 9% 61,98
Chloroform 83 85
1,2-Dichloroethane 62 64, 100, 98
2-Butanone T2 57
1.1,1-Trichloroethane 97 99, 117, 119
Carbon Tetrachloride 117 119, 121
Vinyl acetate 43 86
Bromodichloromethane 83 85
1,1,2,2-Tetrachlorocthane 83 85, 131, 133, 166
1,2-Dichloropropane 63 65, 114
trans-1,3-Dichloropropene 15 77
Trichloroethene 130 95, 97, 132
Dibromochioromethane 129 208, 206
1,1,2-Trichloroethane 97 83, 85,99, 132,134
Benzene 78 -
¢cis-1,3-Dichloropropene 75 77
Bromoform 173 171, 175, 250, 252, 254, 256
2-hexanone 43 58, 57, 100
4-Methyl-2-pentanone 43 58, 100
Tetrachloroethene 164 129, 131, 166
Toluene 92 91
Chlorobenzene 112 114
Ethyl benzene 106 91
Styrene 104 78, 103
Total xylenes 106 271
Dichlorodiftusromethane 85 85, 87, 101, 103
Acetonitrile 41 11, 40, 39
Methyl iodide (iodomethane) 142 142, 127, 141
Trichlerofluoromethane 101 103, 66
Propionitrile 54 54, 52, 55, 40
Allyl chloride 76 76,41,39, 78
Methacrylonitrile 4] 41,67, 39, 52, 66
Dibromomethane 93 93,174, 95,172, 176

* The primary ion should be used unless interferences are present, in which case, a secondary ion may be used.
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Primary
Parameter ion* Secondary ion(s)
Chloroprene 53 53, 88, 90, 51
1,2-Dibromoethane 107 107, 109, 93, 188
Methyl methacrylate 69 69, 41, 100, 39
1,1,1,2-Tetrachloroethane 131 131, 133, 117, 119, 9§
1,2,3-Trichloropropane 110 75,717, 112,97
1,4-Dichloro-2-butene 75 75, 53,77, 124,89
Ethyl methacrylate 69 69, 41,99, 86, 114
1,2-Dibromo-3-chloropropane 157 - 157,75, 155,77
Acrolein 56 55,58
Actylonitrile 53 52,51

* 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 1,4-Difluorobenzene Chlorobenzene-d5
Chloromethane 2-Butanone 2-Hexanone
Bromomethane 1,1,1-Trichloroethene 4-Methyl-2-pentanone
Vinyl Chloride Carbon tetrachloride Tetrachloroethene
Chloroethane Vinyl acetate 1,1,2,2-Tetrachloroethane
Methylene chloride Bromodichloromethane Toluene

Acetone 1,2-Dichloropropane Chlorobenzene

Carbon Disulfide trans-1,3-Dichloropropene Ethylbenzene
1,1-Dichlorocthene Trichloroethene Styrene
1,1-Dichloroethane Dibromochloromethane Xylene (total)

1,2-Dichloroethene (total)
Chiloroform
1,2-Dichloroethane
1,2-Dichloroethane-d4 (surrogate)
Acrolein

Acrylonitrile
Dichlorodifluoromethane
lodomethane
Trichlorofluoromethane
Acetonitrile
Proprionitrile

Allyt chlonde

1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
Bromoform
Methacrylonitrile
1,2-Dibromoethane
Chloroprene
Dibromomethane

Bromofluorcbenzene (surrogate)
Toluene-dg (surrogate)

Ethyl methacrylate
1,2,3-Trichloropropane

Methyl methacrylate
1,1,2-Tetrachioroethane
1,2-Dibromo-3-chloropropane
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Table 6
Matrix Spike/LCS Recovery Limits

Matrix Spike Compound Water/Soil RPD

1,1-Dichloroethene 75.1-113 40
Trichloroethene 81.2-127 40
Chlorobenzene 80.6-115 40
Toluene 71.7-126 4qQ
Benzene 71.5-117 40
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Figure 3
Trap Specifications (VOCARB 3000 Multibed Purge Trap for Volatiles}
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SOP MODIFICATION FORM

Use this form for minor modifications of SOPs. Reference the section (o be changed and fuily 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 every controlled copy book.
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The original of this form is filed with the original version of the SOP. Copies are issued to every controlled copy book.
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concentration levels or at the mid-level, if checking a continuing calibration, in methanol for each target
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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

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
ingtruments 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 Once a month dust off instrument externally
and internally or when repairs are made.

5.1.2 Replace septa with new septa as warranted,
when the injection port liner is replaced,

or after S50 septum punctures, whichever is
soonest.

5.1.3 Replace Injection Port Liner, if applicable,
as warranted when the column is "clipped®.

This procedure applies to the instruments used in the Gas I
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5§.3.2 Electronics

5.3,2.1 Dust off and reseat all printed

5.3.2.2

5.3.2.3

circuit boards semi-annually or when
any maintenance is performed on that
sub-assembly, whichever is more often.

Reseat all cable connectors whenever
any work is performed within the sub-
assembly. Reseat all easily accessed
cable connectors at least  semi-
annually.

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.

Vacuum/Pneumatics System

5.3.3.1

5.3.3.2

503‘3.3

5.3.3.4

5.3.3.5

5.3.3.6

5.3.3.7

Change the mechanical roughing pump
oil semi-annually.

Check the o0il level in the mechanical
roughing pumps and the tubomolecular
pumps monthly.

Purge the mechanical pumps monthly for
about 15 minutes.

Check the condition of the manifold
seals each time the flange is removed
from the manifold,

Check the flexible tubing quarterly or
when work is performed on the pumps,
whichever is more often.

Check that the calibration gas valve
and introduction system are functional
weekly.

Leak check vacuum systen 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 N,
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 c¢lean printers including
ribbon transport system semi-annually.

5.3.4.3 Replace printer ribbons as needed, to
maintain enough c¢ontrast 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.

9.4 PURGE AND TRAP EQUIPMENT

S.4.1 Leak check all accessible fittings on the
LSC~2000, ALS-2016, and their connections to
the gas chromatograph, on a monthly basis.

5.4.2 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.

5.4.3 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 Check temperatures of each zone monthly or
more often if stability of the analysis is a
problem.
DOCUMENTATION

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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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 notebock in the
possession of the Technical Support Specialist.

Preventive maintenance documentation will be reviewed
monthly by the Group Leader of the GC/MS Lab and at
least quarterly by the Technical Director.

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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Weekly and Darly Prevenlive Mamienance Cheaxiis:

Target Date : Instrument :
Pertormed By : Peripherais :
Week Beginning:

Freveniive Mainienance Aciion

i W Ll Y T i T
ey Vi1 T IW[ T FISIS

Gas Chromatiograph

Check rone temperalures via computer teeghac

Check supply qases lor sufficient volume &

pressure

Autosampter

Check or replace wash cup septa

Check or dispose of wasle solvent

Visually check injection syringe ior leakage

[ e T e

Mass Spectrometef

Check calibration gas vaive & response level

e

Record of rouline or condilional preventive maintenance M

Replacement of GC septa

Replacement of GC injection port liner

Clipped GC capillary column

Repiaced GC column

Cleaned MS source & rods. dipoed RF & EC

Replaced desiccant in vent air drier

MS manifoid seais checked

MS system leaked checked

Printer ribbon repiaced

Purge & irap equipment flow rates checked

Notes & Comments:

Gas Chromalograph/Mass Spectrometry Lab

2/1/91 I
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Monthly Preventive Maintenance Checkiist

2/1/91

Targel Date : instrument :
Performed By : Peripherais :
Preventive Maintenance Action Date Pedormed |
Gas Chromatograph

l | Chackthe gas prazsures and flaw rate:

Autosampler

| Periorm Yarian instrument test while watching

autosampler far proper action

b " pumps and in the turbomolecular pumps

Vacuyum Pumps

7 Check the oil tevel in the mechanicat

__| Purge lhe mechanical pumps

Purqe & Trap Equipment

_ll Leak check all accessible fittings

Thermal Desorption and Cyrotrapping Equipment

D Check temperatures of each zone

Notes & Comments:

Gas Chromalograph/Mass Spectrometlry Lab
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Quarterty Preventive Maintenance Checklist

2/1/91

Target Date : Instrument :
Performed By : Peripherais :
. Preventive Maintenance Acticn Date Performed

Gas Chromatograph

[ Dustoffinstrument interaily ¢ Externaily

Mass Spectrometlers

[ ] Dustoftinstument intemaily & Extematly

(| Replace ar ciean the wr filters

; ?Cmuimeqmm@mm

———

P Vacuum Pumps

L} Check the integrily of the vactium tubing

Data Systems

D Clean heads on (ape unils

G Backup the operating software

Purge & Trap Equipment

(] Methanol flush LSC & ALS

Notes & Comments:

Gas Chromatograph/Mass Spectromelry Lab
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Semi-Annual Prevenlive Maintenance Checkiis!

Target Date : Instrument :

Performeq By ; Peripherals |

. Preventive Maintenance Action

Date Performed

Electronics
™71 Dustoft and reseat all printed cireuit boards
W
D Rasest ail cshie connactors

'| | Check the operation of all solenoid vahves

Vacuum Pumps

1 l Change the mechanicyl raughing pump ail

Data Systems

D Thoroughly clean printer

Notes & Comments:

Gas Chromatograph/Mass Spectromelry Lab
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"

)
TAILING FACTOR= 25
AB

Example calculation: Peak Height = DE = 100 mm
10% Peak Height =80 =10mm
Peak Width at 10% Peak Meight =AC=23mm
AB=11mm
BC=12 mm

1
Therefore: Tailing Factor=1—§- =11

Figure s . Tailing factor calculation.
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INSTRUMENT:

FREQUENCY

GC/MS PREVENTIVE MAINTENANCE CHECKLIST

ANALYST: WEEK BEGINNING:

PREFORMED

GAS CHROMATOGRAPH

e
(23]
.0
z
(o}

DWMQSA
«T ] 'rclr T

*
*

»

Check zone temperatures via computer feedback.

Check supply gases for sufficient volume & pressure.
Replace GC septa.

Replace injection port liner.

Clip GC column.

Replace GC column.

Run instrument self test.

HERENN
ARRERN

MASS SPECTROMETER

"
o)
n
A
O

DWMOQSA
TSTTTT

*
*

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 o0il pads in turbo.

Replace filters on mechanical pumps.

Replace oil in mechanical pumps.

Clean air filters to electronics.

ERRNENNN
AN

TEKMAR PURGE & TRAP

TS

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

* % % E

» %

Replace wash vial septa.

Replenish wash solvent.

Dispose of waste solvent.

Check injection syringe.

Confirm correct operation of autosampler.

PRINTER

* »

Change printer ribbon.

Check paper supply.

Check paper alignment.

Clean printer {(paper dust, etc.)

D=Daily W=Weekly M=Monthly Q=Quarterly S=Semi Annually A=As Needed
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Title: Nonconformances and Corrective Action.
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1.0

20

kX H

4.0

50

PURPOSE

The purpose of this SOP is to establish procedures for the idenﬁﬁcal.ioﬁ. documentation and correction of
nonconformances,

APPLICATION

A nonconformance is an uncorrected deviation from the requirements of a standard operating procedure or Quality
Assurance Project Plan (QAPjP). SOP QC-001, 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 Group Leader and the Quality Assurance Manager or Director and corrective actions approved by

them. Many nonconformances require that the client be notified and provide direction. A noncompliance memo is
not permission to accept the error-but an effort to prevent its reaccurrence.

REFERENCES

None

ASSOCIATED SOPs
None

PROCEDURE

51 The nonconformance must first be identified. Remember that a nonconformance is an yncorrected
deviation from an SOP, An out-of-control event which is immadiately corrected before samples are
analyzed is not 2 nonconformance,

5.1.1 Examples of nonconformances include:

° A sample received in an improper container, with improper preservation, or past any
holding time.
° . An analysis holding time not met 0o a2 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 preparalion or analysis when reanalysis within holding is not
possible or when insufficient sample remains for reanalysis.
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5.4

5.5
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? An out-of-control biank, surrogate, LCS, internal standard, etc., whose standard
corrective action (usually reanalysis) is not performed.

° An out-of-control calibration whose standard corrective action is not performed.

° EQL'’s raised due to interferences or other factors not addressed in the SOP. This
includes extracts which cannot be concentrated to their normal final velume.

® Analysis of a matrix for which the SOP does not provide standard conditions.

® An entire data set miscalculated which is discovered at any level of review.

5.1.2  Examples of occurrences which are not nonconformances are listed below. Many of these
occurrences need to be recorded in a narrative form for inclusion in report comuments.

@ 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 EQL's.

@ 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 ervors found during data review.
The person identifying a nonconformance must immediately document it in a Nonconformance Memo
(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 10 be taken 10 prevent a reoccurrence of
the problem. Sign and date the memo on the “Cormmective action initiated/performed by™ line,

3$.2.1  If you cannot perform the corrective action yourself (e.g. if a client needs (o be notified and
provide direction), pass the memo to the appropriate person for completion.

The person performing corrective actions must obtain the agreement of his or her Group Leader that the

actions are sufficient. The Group Leader signs and dates the memo on the “Operations concurrence™ line.

In the absence of the Group Leader, the Operations Manager or Technical Director may substitute.

The person performing corrective actions must also obtain the agreement of the Quality Assurance
Manager or Director that the actions are sufficient. This person signs and dates the memo on the “QA
approval” line.

Corrective action must be designed to correct the problem and to minimize the probability of its
recurrence. [t is the ultimate responstbility of the Group Leader of the affected department to ensure that
corrective actions (short and long term) are taken. A copy of the memo is given to the appropriate Group
Leader as a reminder of needed comective actions. A copy is also given to the Project Manager.

|
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The Quality Assurance Manager maintains a log of all nonconformances and corrective actions. The QA
Manager periodically reviews the log to determine if long-term corrective actions have been taken.

The Noaconformance Memo used in the RASI Laboratory is shown in Figure 1. Copies of the form,
which is printed on pink paper, are available from the Quality Assurance Manager.
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Figure | - Nonconformance Memo
NONCONFORMANCE MEMO

Client: Work Order No.. Filed by Drate:
Sample(s) Affected: Tesi(s)

Area: __SC _OoP __IP _ Il __GC _ GCMS __MT __CW _ RP __ Other

Nonconformance

A nonconformance & an uncarmected deviation from an SOP or QAPP. Exampies include {1) holding times exceeded; (2) samples which are logt during
exiraction ar anatyzis when no re-prep. ia passible; (3) quality control (QC) data is outside of defined limits and standard corrective action was aot taken; (4) when
reported detection limits are higfver than specified in cootract, method, and/or project plan; and (5} sample received in 3 broken condition, without proper
preservalion, o i AR UTPYOPEr OOOLAINET.

Deacribe all ponconformances briefly but completely in the space below. Describe the action taken to deal with the immediate occurrence, Deacyibe the root
cause of e ooneonformance. Deacribe the actions taken or which need to be taken 1o prevent a reoccusrence of the problem.

RRECT ACTION

_ Clienl informed orally by Comr

E ¥

__ Cliert informed in writing by (means) By whom:

. Sample(s) processed “23 5", Comments:

__ Sample(s) oa hold unty ' If released, notify:
Corrective action injtiated/performed by: Daw:
Operalions concurmence: Date.
QA Conx g Daaz:

CORRECTIVE ACTION VERIFICATION
_ Verified __ Cannot verify. Reason:

Venified by: Date

ORIGINAL MUST BE RETAINED IN THE PROJECT FILE

e e e R e e s
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Title: GC/MS Data Review and Verification

Date: A Approval;

To describe the procedure for the review and quatity control checking of GC/MS data and verification of the
analytical reports generated from the data at the RASI laboratory.

20 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.

30 REFERENCES
None

40 ASSOCIATED SOPs
None

5.0 PROCEDURE
51 Data Generation

The instrument operator is responsible for verifying that his/ber instrument is properly calibrated 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 1o 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 initiaj 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, information pertaining to those samples must be recorded on the instrument run
log sumnmary sheet. That information is as follows: Ross Sample [D, Clieat Sampie ID, Instrument Run
Number, Volume/Amount of Sample Analyzed, Dilution Facter, Time of Analysis, Autosampler Position,
and any special notes about the sample. This run log page will also contain in the header the following
information: Instrument [D, Analyst Name or Initials, Tape Storage [D, 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 1 for an example run log sheet).

Data Package Assembly

After the operator has determined that the analytical 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 10 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,

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 cach 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 inte Eavision
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
0CG135
ROSS ANALITICAL SERVICES, INC.
CLIENT: WORK ORDER #: METHOD:
INSTRUMENT ID: TAPE STORAGE ID#: TODAY’S DATE:
ANALYST: —| COLUMN TYPE: INIT. CAL. DATE:
*» GC PROGRAM **
INITIAL TEMP.: INITIAL HOLD: TEMP. RATE:
FINAL TEMP.: | FINAL HOLD: INJECTOR TEMP.:
RON RASI SAMPLE ID: QA/Qe! |
FE CLIENT SAMPLE ID:

POSITION VOLUME/ AMOUNT ANALYZED: DILUTION FACTOR:

F NOTES:

—_—

RUN RAST SAMPLE ID: _ QA}QCL_J
#: CLIENT SAMPLE ID: ’

POSITION VOLUME / AMOUNT ANALYZED: | DOILUTION FACTOR: N
#: | MNOTES:

RUM RASI SAMPLE ID:_ easee! ]
#: CLIZNT SAMPLE ID:

Pés ITION VOLUME /AMOUNT ANALYZIZD: DILUTION FACTOR:

s | wores:

RUN RASI SAMPLZ ID: Qa/ec|__|
#: CLIZNT SAMPLE ID: .

2OSTTION VOLUME/AMOUNT ANALYZED: | DILUTION FACTUR:
#:__ | NOTESs:

RUN RASI SAMPLE ID: __ Qa/Qei_|
£: CLIENT SaMPLZ ID:

POSITION VOLOUME / AMOUNT ANALYZIED DILUTION FACTOR:

#*: NOTES:

—_ |}

RUN RASI SAMPLE ID: QA/QC]_[
#: CLIENT SAMPLE ID:

POSLTLON VOLUME ; AMQUNT ANALYZED: ] DILUTION FACTOR:

#: NOTES:

RUN RASI SAMPLZ ID: QA/Qct__|
?: LIENT SAMPLE ID: -

SITION VOLUME /AMOUNT ANALYZED: | DILUTION FACTOR:
#: NOTES:

RON RASI SAMPLE ID: QA/Qe! |

#: CLIZNT SAMPLE ID:__
POSITION . VOLUME/AMOUNT ANALYZED: | DILUTION FACTOR:

#: i NOTZIS: '

RUN ‘' RASI sAaMmPL: ID: Qr/Qc |
#: © QLIZNT S5AMPLE ID:

QSITION ©  VOLUMEI. AMOUNT ANAIYLIZD: i DILUTION FACTOR:

¥’ i NOTIS:

ANALYST SIGNATURE: APPROVAL:
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Figure 2
Example BNA Data Package Summary Sheet
BNA's 193
All my:mpuwmmnsmwmwm Corect Case sod SDG
T numbers are on the first sample (which will carry throughout batch).

, . Maich Form V'3 with Form VI's (Initial calibrations) and Form VII's
J DFTPP must precede all other nuns that day. Allprmtudnothbydmﬁtaﬁ

insrument.
— lnitial and continuing calibrations E:ﬁnnm {allowed 4 out > 25%). lIC'snlqm

linmEPAmud Al smandards have uniqoe oones.  Raw data

date/times match the Farms VI and VIL

___ Match DFTPP tunes with Form V's. Need one ame for each day standards or amples were un

Bany, quant lists, and RIC*s labeled properly (page B-15, § %(3)). All present and in order by

date for each instrurnent.

— Maich Blanics with Form IV's and Form V*'s. Nexd one Biank per batch of exiactions, All
present, have unique sames, and are in arder by date,

—— Each Blank Form 1 bas peoper mairt, weight o valame (30 g o 1000 L for fow feve), v,
GPC Y/N, pH, due extracted, snd mitt, .

___ Blanks’ RIC's and spectra tabeled properiy.
—_ Each Blank has the right sumber of triple plot and TIC spectra.
—— Form II present for each matyix and level, with al) listed. Any mamples with more than
one acid and one base/neutral *** must have 3 rﬁswﬁha""mnhmmdﬁe
;ame surrogates. Record RE's and DL's for aarmative, .

___ Form I MS/MSD for each matrix and level present. Results on Form IT and MS/MSD Form
I's are the same.

Form [V'3, with all samples, in order by date of analysis for each instrument.
___Form V's DFTPP, with all samples, in order by date of analysis for each instrument,

— Form VIII's, with all samples, present for easch matrix and level. Any mmples with *** muxt
have 2 reasalysis with 2 *** on a1 last some of the same internal standards. Record RE's for

narrative.

__Each le Form I has proper matrix, weight or volume (730 g or 1000 ml, for low level, ~1
for medium), Jevel, mdme(mﬂsmly).denndem.GréYm, pn,d:urmvd,dm'

extracted, and units.
 Exch Sample’s RIC and spectra labeled properly.
Eﬂ:h&?lehamcnghtnumbuofmphp&ound'[mm TIC's should not include hits

MWDFM!MTM weight or volume, level, moisnre, decantad Y/N, dete
received, date extracied

Secnonmpropu'otder(l:omul] m, v, v, vig, Smﬁ(!?ml-l-nwhn).b‘mw-l-
nwmuala.lm.FomsVn+mrcununmn; GPC alibradion traces (soils
only/copy from pesticides), DFTPP, Blanks, and MS/MSD's,



SOP No.: QC-006-02
[nitial Date: 2/1/91
PageSof 5

Date Revised: 6/9/95

Figure 3
Example VOA Data Package Summary Sheet

CLP DATA PACKAGE REVIEW AND ASSEMBLY CHECKLIST
VOA'S w9

— All secessary Samples and MS/MSD'S present and in alphanumeric arder, Corret Case and
SDG numbers are on the first mmpie (which will carry throughout batch).

___ pH report for water mmples.

—__ Mawch Form V's BFB with Form VI's Mmmymmw;w
:lgmﬁm) BFP must preesde all other nans that day, All present and in ander by date for
instrument,

_huuﬂmdmmamummmﬁnnms(wz >25%). RIC's and quant Hsts
have EPA names and instrument ID‘s. All sandards have anique mames. Raw data date/times
mach the Forms VI and VIL

—_ Maxch BFB tunes with Fam V's. Need gng i m e g
mgm;mncwmwn-u. bﬁ)}ﬂmnﬂnmw&h

e —————e e

— Match Blanks with Form IV's and Form V'3, mmmw
All present, have anique names, and are in order by date,

___ Each Blank Form I has m.w;htonolume(&gorml.fnrhwlevd),kvﬁ.md
wits. (Look for hits). -

___ Blanke' RIC's and spectra labeled properly. Should be <5 x PQI.
___ Each Blank has the right aumber of triple plot and TIC spectra.
— Form II present for each matrix and level, with a samples ligted. An zmplamlh'“ :
hf:rvn;‘amnﬂmm:"'manmofmemmJ Record RE's and DL's !
ArTative.

—. Form [T MS/MSD for each matrix and level present. Results on Form [T and MS/MSD Form
I's are the same. i

___ Form [V's, with all samoples, in order by date of analysis for each instrument.
___Farm V'3, with all samples, in order by date of analysis for each instrument.
— Form VII's, with all samples, present for cvery day on which analves performed, Any samples
with **" musthvcammlymmmr"ouulqnmuonhemmm
Record RE's for aarmative,

— Each Sampie Form [ bas m:rhwu t of vol almost always $ R
pl?mw)'mﬂ lh ume ys $ g or mL), leve,

. Each Sample’s RIC and :pecmhbeladpmpuiy (especially EPA name and instrument ID).
___ Each Sample has the right aumber of triple plot and TIC spectra

___ Each MS/MSD Fomlhupropummx weight or volume, level, moisture, date received, and
units,

VOAmonmmmmnmwvvm samples (Form 1 + nw Forms VI
+nwuuuala!dan.?oms\ﬂ!+uwcmunmgaldm,3ﬂ Blanky, mdaM?MSDL
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1.0 PURPOSE
This SOP provides a means of quickly determining the
acceptability of GC analysis runs or parts thereof.
2.0 APPLICABILITY
This SOP applies to all non-CLP analyses in the GC
Lab.
3.0 REFERENCES
3.1 Test Methods for Evaluating Solid Waste, SW-846.
3.2 Methods for Organic Chemical Analysis in
Municipal and Industrial Wastewater, EPA-600/4-
82=57.
4.0 ASSOCIATED SOP’S
None
5.0 PROCEDURE
5.1 Proceed through the checks in the order listed. 1If

any check fails, perform the listed corrective
action. Steps 5.2 and 5.3 should ideally be
performed as soon as the calibration runs have been
completed. If not possible, the entire check
sequence must be performed at the beginning of the
business day immediately following the analysis
sequence.

rim
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Check the standard curve for linearity of all
targets using a Lotus 1-2-3 spreadsheet which also
calculates average RF’s. Consult the appropriate
RASI SOP for linearity requirements., If all targets
are linear continue to 5.3,

Nonlinearity does not automatically disqualify a
curve. However, if all targets are not linear, or
if linearity varies widely among the targets,
consult the Group Leader. Manual reintegration may
correct outliers. 1If it does not, second or third
order fitted curves may be used for calculations.

Using the average RF‘s determined above, or non-
linear curves if directed by the Group Leader,
determine the % recoveries of the compounds in the
reference standard. If the reference standard
meets limits, continue to 5.4,

If recoveries are not within limits consult the
Group Leader. Again, reintegration may correct
outliers. Examine the responses for the offending
compounds. If one standard appears odd relative to
the others, reanalyze it. If this does not correct
the problem, prepare a fresh dilution of the
reference standard and analyze it.

Similarly, check the values cbtained for the
continuing and end-of-run calibration standards.
Continue to 5.5 if they are within limits.

If they are not, consult the Group Leader. Again,
reintegration may correct outliers. If it does
not, all blanks and samples from the last good
standard to the next good standard must be
reanalyzed.

For each blank and sample, check the chromatogran
for the presence of a solvent peak. Check the
surrogate peaks to see whether their areas are
approximately in the acceptable range. Check all
target peaks to see if their areas are below those
of the highest standard. If all checks are
acceptable, proceed to 5.6.
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All blanks and samples without a solvent peak are
presumed to have faulty injections. Reanalyze
then.

If surrogate peaks appear out of the acceptable
range, immediately calculate the recoveries. Those
with recoveries outside the acceptable range must
be reinjected. If recoveries are still out of
range, the affected sample(s) must be reextracted.

Samples with target peaks above the top of the
curve must be diluted and reinjected. Normally all
unaffected peaks should be gquantitated from the
undiluted injection.

Proceed with the full data workup.

Any changes, corrections, additions or deletions
are initialed and dated.
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Title: Determining Method Detection Limits (MDLs), Estimated Quantitation Limits (EQLs), and Instrument Detection
Limits (IDLs) '

-1

4 e
Prepared by: | g( Approved by: é&. Date: /()/ 21/%Y QA Approval: Qu‘f

10 PURPOSE

The purpose of this procedure is to ensure that a systematic method for performing detection limit studies is being
used throughout the laboratory,

20 APPLICATION

This procedure is to be used when performing detection limit studies on water, soil, or sand matrices for both
inorganic and organic analyses in the laboratory.

30 REFERENCES
31 Methods for the Chemical Analysis of Water and Wastes, EPA-600/4-79-020
32 Test Methods for Evaluating Solid Waste, SW-846
33 Methods for Organic Analysis of Municipal and Industrial Wastewater, EPA-600/4-82-57
14 U.S. EPA CLP Statement of Work for Inorganics Analysis, [LM02.0
kS U.S. EPA CLP Statement of Wark for Organics Analysis, QLMO03.0

36 Definition and Procedure for the Determination of the Method Detection Limit, 40 CFR Pant 136,
Appendix B

40  ASSOCIATED SOP's
None
5.0 PROCEDURE
Definitions
MDL  The minimum concentration of a substance that can be measured and reported with 99% confidence that the
analyte concentration 15 greater than zero and is determined {rom analysis of a sample in a given matrix

type containing the anaiyte.

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
analyte 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 [DLs. Likewise, results below
the EQL, even if above the MDL or IDL, are normally expressed as <EQL.

{nstrument 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 [DL 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 determined [DL for an instrument shall always be used as the [DL for that instrument during
that quarter. If the instrument is adjusted in any way that may affect the [DL, the DL for that instrument
shalt be re-determined and the results used as the established IDL for that instrument for the remainder of
the quarter.

MDL Procedure

5.1.1  Make an estimate of the MDL for the given matrix and particular analysis using one of the
following criteria;

(a) Previous experience.

L)} The concentration value that corresponds to an instrument signal/noise in the range of 2.5
to 5.

(<) The region of the standard curve where there is a significant change in sensitivity, e.2., a

break in the slope of the standard curve.
or, (d) Instrumental limitation.

5.1.2  If the MDL is to be determined in reagent (blank) water, prepare a laboratory standard (analyte in
reagent walter) at a concentration which is at least equal (0 or in the same concentration range as
the estimated detection limit. (It is recommended to spike at a level of between | and 5 times the
estimated detection limit or at the EQL )

513 I 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 analyte in reagent water. If the mairix does contain the analyte 1o be spiked at a level
which exceeds 10 umes the MDL of that particular analyte 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 minimumn of seven aliquots of the sample and process each through the entire analytical
method.

300 Senes Methods require that these replicates be analyzed over a period of several days.
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5.1.5 Calculate the standasd deviation of the replicate measurements. Compute the MDL as follows:
MDL = (¢) * (standard deviation)

¢ = (Student ¢ value appropriate for a 99% confidence level and a standard deviation estimate with

n-1 degrees for freedom.)
Student ¢-Distribution
Number of Samples r-Statistic
6 3.36
7 314
8 3.00
9 2.90

5.1.6 I the calculated MDL is greater than the concentration used t¢ determine it, repeat the MDL study
using a higher concentration of analyte. If the calculated MDL is less than 10% of the
concentration used to determine it, repeat the MDL study using a lower concentration of analyte,

500 Series Methods contain specific MDL 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 SDWA.

IDL Procedure

5.2.1 Prepare a standard solution in acidified reagent water containing the analytes of interest at a
concentration of 3x - 5x the instrument manufacturer’s suggested [IDL’s or IDL's determined
previously.

52.2  Analyze the standard solution 7 times on three nonconsecutive days accarding to the method.
(Non consecutive means at least one day separates ¢ach pair of days on which analyses are done.)

5.2.3  Calculate the (n-1) standard deviation of0 each of the 7 replicates, then average the 3 days

524  Multiply by 3 the average of the standard deviations obtained. These will be your new IDL values.
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1.0 PURPOSE
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 ASSOCIATED SOPs
None
5.0 PROCEDURE

5.1 Each year an audit schedule will be set up describing the months in which audits
will be conducted in each of the individual laboratories. The individual laboratories
include Inorganic ion/Classical Wet, Organic Preparation, Inorganic
Instumentation/Metals, Gas Chromatogmphy/Mass Spectroscopy, Gas
Chromatography, and Sample Control. Each group will be audited twice a year.

5.2 During the month in which an audit is to be conducted, the QA Coordinator will
contact the Group 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,



GC AUDIT CHECKLIST
ROSS ANALYTICAL SERVICES
Material Control
Are COA's and MSDS's sent to the QAC?
Yes No
Is standard preparation documented properly?
Yes No
Are all standards verified and approved before use?
Yes No
Are standards identified uniquely and traceable to their preparation?
Yes No

Are standard/reagent labels complete with standard/feagent number, concentration, dates
of preparation and expiration, and name of analysts or numbered such that this
information is readily accessible?

Yes No

Are standards/reagents stored properly?
Yes No

Are expired standards disposed of promptly?
Yes No

Logbooks

Are maintenance logs current and complete for each individual GC instrument?
Yes No

Are spare parts inventories available?
Yes No

Are refrigerator logs current and complete?
Yes No -

Are standard preparation logs current and complete?
Yes No

Is standard traceability/comparison documentation current and complete?
Yes No

Are run logs current and complete (do they identify the lab and activity)?
Yes No

Does the supervisor periodicaily review and sign logbooks on a monthly basis?
Yes No



Laboratory Analysis

Are any major SOP's needed? If yes, list below.
Yes No

Are QC samples analyzed at the proper frequency?

Are method blanks run for every analysis?
Yes No

One MS/MSD pair for every 20 samples?
Yes No

Are detection limits determined every 6 months?
Yes No

Are nonconformances/deficiencies filed when necessary?
Yes No

Data Recording and Validation

Are data packages complete with supporting information and problems documented?
Yes No

Is data recorded in black ink?
Yes No

Are errors corrected by drawing a line through the error, writing in the correct entry,
and initialing and dating the correction?
Yes No

Does supervisor periodically review and sign data sheets prior to transmittal?
Yes No

Is data recorded consistently?
Yes No

Does the analyst report data in a final form?
Yes No

Are out-of-control QC samples documented along with the corrective action?
Yes No

GCAUD.DOC




GC/MS AUDIT CHECKLIST
ROSS ANALYTICAL SERVICES

Material Control

Are COA's and MSDS's sent to the QAC?
Yes No

Are standards identified uniquely and traceable to their preparation?
Yes No

Is standard preparation documented properly?
Yes No

Are all standards verified and approved before use?
Yes No

Are standards labeled appropriately complete with standard, concentration, dates of
preparation and expiration, and name of preparer? -
Yes No

Are standards stored properly?
Yes No

Are expired standards disposed of promptly?
Yes No

Logbooks

Are maintenance logs current and complete for the following instruments, as described in
SOP MV-003-007 (Check to see that the preventive maintenance checksheets are in
use.)

Yes No GC/MS 1
Yes No GC/MS 2
Yes No GC/MS 3

Are spare parts inventories available?
Yes No

Are refrigerator logs current and complete?
Yes No

Are standard preparation logs current and complete?
Yes No

Is standard traceability/comparison documentaton current and complete?
Yes No

Are run logs current and complete (do they identify the lab and activity)?
Yes No



Does the supervisor periodically review and sign logbooks on a monthly basis?
Yes No

Laboratory Analysis

Are any major SOPs needed? If yes, list below.
Yes No

Are QC samples analyzed at the proper frequency?

One MS/MSD pair for every 20 samples?
Yes No

Are method blanks run for every analysis?
Yes No

Are detection limits determined every 6 months?
Yes No

Are nonconformances/deficiencies filed when necessary?
Yes No

Data Recording and Validation

Are data packages complete with supporting information and problems documented?
Yes No

Are data recorded in black ink?
Yes No

Are errors corrected by drawing a line through the error, writing in the correct entry,
and initialing and dating the correction?
Yes No

Is data recorded consistently?
Yes No

Does the analyst report data in a final form?
Yes No

Are g}lt-of—control QC samples documented along with the corrective action?
Yes No

GCMSAUD.DOC



INORGANIC INSTRUMENT AUDIT CHECKLIST
ROSS ANALYTICAL SERVICES

Material Control

Is standard and reagent preparation documented properly? (Check logbooks.)
Yes No

Are standard/reagent labels complete with standard/reagent number, concentration, dates of
preparation and expiration, and name of analysts?
Yes No

Are standards/reagents stored properly?
Yes No

Are expired stﬁndards/mgents disposed of promptly?
Yes No

Logbooks

Before an analyst begins to run an instrument, is the routine preventive maintenance check

sheet filled out?
Yes No

Are spare parts inventories available for the instruments in the lab?
Yes No

Does the supervisor review the maintenance log on a monthly basis?
Yes No

Laboratory Analysis
Are any major SOPs needed? If yes, list below.

Are nonconformances/deficiencies filed when necessary?
Yes No

Data Recofding and Validation

Are data sheets complete with test, method, analyst, date, client? (Check current data

sheets.)
Yes No

Are data recorded in black ink?
Yes No : )



Are errors corrected by drawing a line through the error, writing in the correct entry, and
initialing and dating the correction?
Yes No

Are data recorded consistently?
Yes No

Are out-of-control QC samples documented along with the corrective action?
Yes No

Are data validated 100% for correctness and accuracy prior to leaving the department.
Yes No

File name: DAUD.DOC



INORGANIC PREPARATION/WET CHEMISTRY AUDIT CHECKLIST
ROSS ANALYTICAL SERVICES

Material Control

Are all materials logged through reagent control before use? (Check the chemical
.:}torage cabinet for proper labeling.)
es No

Are reagent number, date received, date opened, and expiration dates placed onto the
l?bels for the purchased chemicals?
es No

Are standard and reagent labels complete with standard/reagent number, concentration,
dates of preparation and expiration, and name of analyst?
Yes No

Are standards and reagents stored properly? (Check the chemicals in the chemical
cabinet for correct storage according to the different hazard ratings.)
Yes No

I Are expired standards and rwgents disposed of promptly? (Check dates on standard and
reagent labels.)

I Yes No
How are standards, reagents, spent digestion and distillation wastes disposed?

I Is this according to SOP # AD-008-00? (E.z., are acidic distillation wastes neutralized

prior to disposal?)
Yes No

Logbooks

Are maintenance logs current and complete for the following instruments?
Yes No

UV/VIS spectrophotometer

A. Is the response of the UV/Vis using commercial solutions checked quarterly?

(Review log.)
Yes No

B. Is the instrument wavelength checked with the intemal wavelength scan

quarterly? (Review log.)
Yes No

Does the 1ab have a spare parts inventories list? Is it complete and up to date?
Yes No



Are reagent/standard preparations documented properly? (Review log.)
Yes No

Does the supervisor periodicaily review and initial the logbuoks?
Yes No

Check QA/QC Files and Current Working Data Sheets:

Are balance logs current and complete?
Yes No

Are oven/refrigerator logs current and complete?
Yes No

(I;Tt’hc water quality monitoring log current and complete according to SOP # QC-004-
Yes No

Are the quarterly calibrations for the autopipets current and complete?
Yes No

Are the balances checked to 95% of their capacity quarterly? Have they been certified
yearly by an outside contractor?
Yes No

Are thermometers checked annually?
Yes No

Laboratory Analysis

Are QC samples analyzed at the proper frequency? (Review current data sheets.
Yes No

Data Recording and Validation

Are data sheets complete with test, method, analyst, date, client? (Check files.)
Yes No

Are data sheets checked? (Check files.)
Yes No

Does the supervisor periodically review and sign data sheets? (Check files.)
Yes No

Are data recorded in black ink? (Check files.)
Yes No

Are errors corrected by drawing a line through the error, writing in the correct entry,
and initialing and dating the correction? (Check files.)
Yes No

Are data recorded in the same format consistently? (Check files.)
Yes No



ORGANIC PREPARATION AUDIT CHECKLIST
ROSS ANALYTICAL SERYICES

Material Control

Are all materials logged through reagent control before use? (Check solvent storage cabinets

under the hoods for proper labeling.)
Yes No

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.) -
Yes No

Are solvent lots checked for contamination, as required in SOP # OP-012, 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.)
Yes No '

SOP OP-006 states that for CLP Florisil cartridges must be tested using a 2,3,4,5-
trichlorophenol solution and a pesticide/PCB standard mix in hexane. Is this done?

Yes No

Are blanks and matrix spikes for pesticides/PCB analytical batches put through Florisil
cartridge cleanup before being sent to GC?
Yes No

Are standards/solvents stored properly? (Check refrigerator, hoods, and flammable cabinets.)
Yes No

Logbaoks

Are maintenance logs current and complete for the following instruments and devices, as
described in SOP # OP-015? Doces the glassware and preparation apparatus appear o be in

good shape?
Yes No

Sonicators - (Remove residue from probe and polish tip after every 5 hours of use or as
needed with an emery cloth.) Is this practiced and noted?
Yes No

GPC - (Reseat accessible cable connectors semiannuaily.) Is this practiced and noted?
Yes No

OPFAUD.DOC



Does the analyst report data in a final form with all calculations performed?
Yes No

Are out-of-control QC samples documented along with the corrective action or are all
reworks included in the data packages?
Yes No

Are data and calculations checked on a 100% basis before being accepted?
Yes No

Other
Are any major SOPs needed? Yes No If yes, list below.

Are SOPs available for use in the lab?
Yes No

Has the IP/WC lab updated or modified any SOPs? If so, have the modifications been
documented on the SOP Modification Form and sent to the QA/QC Coordinator?

Yes No

Has documentation for the training of analysts in current and new methods been
comgleted, signed by the QA/QC Coordinator, and filed in the individual employee's
files?

Yes No

Are the laboratory area and balance room weighing area clean?
Yes No

Comments

File Name: IPWCAUD.DCC



Are spare parts available for the instruments?
Yes No

Is the refrigerator log current and complete?
Yes No

Is the balance log current and complete?
Yes No

Is the GPC sample run log current and complete? (Check logbook.)
Yes No

Are periodic calibrations current and complete for the sonicators? (Check logbook.)
Yes No '

Has documentation for the training of analysts in current and new methods been completed,
signed by the QA/QC Coordinator, and filed in the individual employee’s files? (Review
employee files.)

Yes No

Laboratory Analysis

Are any major SOPs needed? Yes No

If yes, list below,

Have SOPs been updated or modified? Yes No

If so, have the modifications been documented on the SOP-Modiﬁmtion Form and submitted
to the QA/QC Coordinator?
Yes No

Have SOPs been reviewed/revised within the past year? (Check annually.)
Yes No

For CLP, is the GPC calibration verified with two check mixtures (one pesticide mixture and
one Aroclor mixture) once every 7 days as required by SOP # OP-0047
Yes No

Are 3C samples analyzed at the proper frequency? (Check the sample preparation logbook.)
Yes No ;

Method blanks? Yes No

One MS/MSD pair for every 20 samples, or more frequently?
Yes No

OFAUD.DOC



Blank spikes where appropriate? Yes No
Data Recording and Validation

Are extraction summary sheets and notebooks complete with test, method, analyst, date,
client, solvent lot numbers? (Check extraction summary logbook.)
Yes No

Are extraction summary sheets and notebooks legible and complete?
Yes No

Are data recorded in black ink?
Yes No

Are errors corrected by drawing a line through the error, writing in the correct entry, and
1{'11uab1}ng and dating the correction? (Check data sheets and logbooks.) '
es No

Are data and procedural technique recorded consistently?
Yes No

Are data reviewed per SOP QC-007? (Are extraction summaries reviewed on a 100 % basis,
sfhecked off, then initials placed after the entry?)
es No

QPAUD.DOC



SAMPLE CONTROL AUDIT CHECKLIST

Refrigerators

1. Are logs current and complete?
2. Are nonconformence shests completed when sh abnormality
axists in tempersture?

Chain-of-custody/intermnal logs

1. Are formm completed properly?

2. Are internal logs complete?

3. 1s the sample log clnekod daily for sccurscy?

3. Are intermal logs legibla?

&. Nave any samples not been logged beck inte Sasple Control?

Resgent Procurement
Is the PC File updated and complate?
Sample Storage/Discerds

1. s sdequate 3pace available?
2. Pick 3 randos saples. Can they be located?
3. Are discards up 1o date?

Sarple Receiving

1. Are tesperatures and pis checked and documented?
(on 3AM and chain-of-custody, respectively)

2. Are samples labeled properly?

3. Are sampies stored properly?

Cormmnts
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Ross Analytical Services, [nc,

STANDARD QPERATING PROCEDURE

SOP No.: SC-001-02
Initial Date: 2/1/91
Page l of 5

Date Revised: 11/14/94

Title:  Chain-of-Custodv and Sample Security

" ] s
.Wmmﬁw—é% Date: _/ 7',777%/ QA Approval,_{7¢f.

1.0 PURPOSE

This SOP defines the procedure for maintaining chain-of-custody for sampies and related sampling materials. It
will ensure the traceability of samples should their data be questioned.

20 APPLICATION

This procedure applies to all samples processed through the laboratory.

3o REFERENCES

None
10 ASSOCIATED SOPs

SOP No. SC-002, Sample Receipt, Log-in and Storage
50 PROCEDURE

s.1 Chain-of-Custody

5.1.1  The chain-of-custody on samples begins in the field. Chain-of-custody forms (Figure 1) may be
obtained from Sample Conuol or clients may use their own forms.

51.2 The sample identification, ume 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 RASI forms.

5.1.3  When the RASI lab receives the samples, the information is checked to be accurate. The chain-
ofcustody seals (Figure 2) .if present, are inspected to ensure they are intact, legible, and dated
correctly. If the sample armives by a common carrier (¢.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 sampies 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 Intemal Chain-of-
Custody (Sample Control Record) (Figure 3). This is done by recording the RASI identification
number, the test 10 be performed, the initals 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 :s returned



52

5.1.5.

518

5.1.9

SOP Ne.: SC-001-02
Date Initiated: 2/1/91
Page 2 of 5

Date Revised: 11/14/94

to Sample Control. The only exception to this general sample documentation are the CLP and
similar programs, for which each SDG has its own internal chain-of-custody.

Samples must be retuned 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 wishes (o transfer a sample o
another analyst must first return to Sample Control and make the changes in the log book.

The log books are reviewed daily and initialed by a sample custodian. If a person has faiied to
abide by the established protocel, 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.

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 report is
completed. The chain-of-custody documents are then filed with the report.

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.

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.

Sample Security

521

The door to the Sample Control room is kept locked uniess 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 will be the designated "sample custodian®. If there
is a time when only one individual is working in the Jaboratory, he or she will be the designated
"saraple 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 moming 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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Figure |
Chain-of-Custody Form

* Ross Analytical Services, Inc.
56433 Folty ledusirial Barkwny « Suongsville, Ohio 44134
(216) $72-3200 « Fax (116) 5717620 + |- B00-325.7737

. AMALYSIS REQUEST AND
CHAIN OF CUSTOOY RECORD
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CUSTODY SEAL SIE:
ROSS ANALYTICAL SERVICES, INC. SAMPLE NO.:
16433 FOLTZ PARKWAY -« STIRONGSVILE, O] 44134 DAIE:
SIGNATURE: : PRINTED NAME:
R . .
£
& =
i
CUSTODY SEAL SHE:
ROSS ANALYTICAL SERVICES, INC. SAMPLE NO.:__
14433 FOLTZ PARIKKWAY -« SIRONGSVILLE, Ot 44134 DAIE;

SIGNATURE: ‘ PRINTED NAME:

P6/P1/11 ‘posiayg 99

sjopoleg

16/1/T -pasnig] 97eQq
Z0~100-08 *ON dOS
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RamassracuSevemae Standard Operatir‘lg PTOCEdUI’E Date F‘tewset:‘

Title:

Sample Receipt, Log-in and Storage for Non-CLP Samples

Prepargg by: , Agpraved by: Qate: QC Aggrovai:

[T b '5/&/?/ el

PURPOSE

This procedure defines the actions taken to properly log
and store samples received at the RASI Laboratory.
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 Lak Program.
REFERENCES

None

ASSOCTIATED SOPs

SOP No. SC-001-00, Chain of Custody and Sample Security
SOP No. SC-003-00, Monitoring Sample Control Refrigerator
Temperature

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.




SOP No.: SC-002-00
Initial Date: 2/1/91
Page 2 of 8

Date Revised:

If the samples are in a cooler or if they
are suspected of being hazardous, open the
transportation container in the Sample
Contrel hood. The appropriate protection
should be used by the person handling the
samples. Normally this means gloves and
protective glasses. 1In 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
papervork if there is no other logical
order.)

Sample Inspection

5.2.1

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 cendition as mapped out in
the following paragraphs will be noted on
the chain of custody if applicable and on
(Figure 1}.



SOP No.: Sc-002-00
Initial Date: 2/1/91

Fi
Page 3 of 8 tgure 1
Date Revised: NONCONFORMANCE MEMO
Client: Work Order No.: Filed by: Dute:
Sample(s) Affected:
Ares: __SC__op__IP_ 10 __GC__GCMS _MT __ Other
Nonconformance

Pmmmfmm(mmmmmmmﬁewmhmmhu(l)hddmgm
exceaded; (2) samples which are Jost during extraction or spalysis, especially when po ro-prep. is possible; (3) quality coatroi (QC)
daty is outside of defined limits; (4) when reported detoction limits are higher than specified @ coutract, method, and/or project
plan; (5) sampie received in a broken condition, mﬁommm or in an improper container; (6) or, any other
problem issues which may arise in the course of smple receipt, preparstion, or analysis.

(Note that nonconformance memos are to be used 10 provide socyurate ang
our client’s sammples. )

CORRECTIVE, ACTION

. Client informed verbally on by
__ Client informed in writing on by
__ Sample(s) processed “as is*. Comments:
__ Sample(s) on bold until If released, notify:
Corrective action initiated/performed by: Date
Operations concurrence: Date
QA Concurrence: Date:
CORRECTIVE ACTION VERIFICATION

__ Verified __ Canpot verify. Reason:

Verified by: Date

NONCONF.DOC
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5.2.2.1 Hivol filters for TSP analysis

5.2.2.1.1 Remove filters from envelcopes 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.

NOTE: Wear gloves when handling filters.

5.2.2.1.2 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

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
agqueous 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
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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 ovder is archived (removed from the active
database) about 3 months after it is invoiced.
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5.3.4 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 Hiveol filters for TSP Analysis
5.4.1.1 Store in the balance room.
5.4.1,2 Place a Kimwipe over the rack.

5.4.2 Method 5 stack testing sample

5.4.2.1 Store on the metal shelves in sample
control.

5.4.2.2 1If it is a modified Method S, contact the
project manager, QA Coordinator, or
Technical Director on how to store the
samples.

5.4.3 Store highly concentrated samples in coolers in
the cold box.

5.4.4 Extracts

S5.4.4.1 Store extract samples on shelves (for
metals) RT 1A-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.

5.4.5 Use the chart (Figure 2) to determine where to
store other common types of samples.

5.4.6 Non-routine samples will be stored according to
the project manager, QA Coordinator or Technical
Director instructions.
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Preserved Bottle  Temperature Storage

to pH = Type Location
Water m
Metals 2 any room RT
Hardness 2 any room RT
0il & Grease 2 glass* 4 C CB
Phenolics 2 glass. 4 C CB
CoD 2 any 4 C ChB
TKN 2 any 4 C CB
NH3 2 any 4 C CB
NO3 2 any 4 C CB
Phosphorus 2 any 4 C CB
TOC 2 any 4 C CB
Cyanide 10 any 4 C CB
Sulfide 10 any 4 C CB
pH none any 4 C | CB
Other Inorganics none any 4 C CB
624 ok glass* 4 C VOA Ref.
8240 ok glass+ 4 C VOA Ref.
SELVA *k glass* 4 C VOA Ref,
625 none glass 4 C VOA Ref.
8270 none glass 4 C VOA Ref,
Pesticides none glass 4 C VOA Ref.
PCB none glass 4 C VOA Ref.
Other Extractables none glass 4 C VOA Ref.
Soil Sam s
Metals none any room RT
Other Inorganic none any 4 C CB
624 none glass* 4 C VOA Ref.
8240 none glass+® 4 C VOA Ref.
Other Volatiles. none glass®* 4 C VOA Ref.
625 none glass 4 C VOA Ref.
8270 none glass 4 C VOA Ref.
Pesticides none glass 4 C VOA Ref.
PCB’s none glass 4 C VOA Ref.
Other Extractables none glass 4 C VOA Ref.

* Must have at least 2 bottles per sample
** Do not open hottles to take pH or temperature.

Figure 2



Preserved
to pH =
er Sa s s

0il for PCB’s none
Other 0Oils 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 plasticlhr glass

S5CP No.:

SC-

002-00

Initial Date: 2/1/91
Page 8 of 8
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Bottle Temperature
Type
glass room
any 4 C
any 4 C
glass 4 C
any 4 C
any room
any 4 C
any room
any room
glass room
glass 4 C
Figure 2
{Continued)

Storage
Locaticn

RT
CB
CB
VOA Freezer

RT
CB
RT
RT
RT
VOA Freezer
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PURPOSE

To describe the procedure for monitoring and controlling the temperatures of refrigerators used for sample storage.
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.

REFERENCES

None

ASSOCIATED SOPs

SOP AD-005, Calibration of Thermometers

EQUIPMENT

5.1 Glass mercury thermometers which have been calibrated against an NBS-traceable thermometer within
the past year

52 Mineral oil

53 Vials, 40 mL
PROCEDURE

6.1 Thermometer Preparaticn

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 afiernoon. The reading is recorded along with the date, ume, and initials of the person taking
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 ~abinet 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.

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.

If a reading is found to be unacceptable, corrective action must be taken A Refrigerator
Nenconformance Memo (Section 7.0, Figure 2) which documents the actions taken must be filed.

Below are the recommended procedures to be followed when an unacceptabie 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 If the temperature is below 2°C:
L Cpen door to warm the refrigerator

2. If problem cannot be corrected immediately, consult the Technical Director or
QA Manager for actions to be (aken (See Section 6.2.5)

6.2.4.2 If the 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)

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;

1 Do nothing until repairman comes.
2 Put ice or blue ice in malfuncticning refrigerator.
3 Move samples to another refrigerater.

If moved, samples may be returned to a refnigerator when two consecutive readings two hours
apart are within acceptance limits.
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Figure 1
Example Refrigerator Temperature Record
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Acceptabie Range = 4 +/- 2 2egrees Celcius

if you have any problems or Juestions, contact the QA Department.
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Figure 2
Example Refrigerator Nonconformance Memo

ROSS ANALYTICAL SERVICES

Refrigerator Nonconformance Memo |
Date Reported Refrigerator
Reportad by Refrigerator Contents

Acceptable Range: 2~-6"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. Putice or refrigerant in refrigerator
F. Called repair service
G. Moved samples to another refrigerator
H. Other
TIME TEMP CORRECTIVE ACTION TAKEN

in°C  Kdocument all actions taken with the reference letter or a statement)




APPENDIX B

ROSS ANALYTICAL SERVICES, INC.
QUALITY ASSURANCE MANUAL



QUALITY ASSURANCE MANUAL
ROSS ANALYTICAL SERVICES, INC.
' ' VERSION30
APRIL, 1995

Char!es'i_&mﬁbns, tht?'&smme Manager

UNCONTROLLED
COPY

Copy No.




STATEMENT OF PRINCIPLES

Ross Analytical Services, Inc. (RASI), is committed to providing high quality environmental testing
services. We intend to meet the needs of our clients, to comply with all regulatory requirements, and to
protect the health and safety of our own employees.

Anatytical test results are our product Their accuracy and precision are therefore necessary, and

significant, components of quality service. Other components of our service are equally important and
include such things as timeliness, flexibility, guidance on methods, and the appearance of our writien

reports.

To aid in providing the highest quality service possible, this Quality Assurance Manual defines the
structure of the Laboratory’s Quality Assurance (QA) program.  Every member of the laboratory is
responsible for following these practices. Every level of laboratory management has the commitment,
duty, and authority to see that this responsibility is met.

The laboratory Quality Assurance Departinent is charged with the QA Program’s oversight, but every
employee of Ross Anatytical Services has the authority and duty to stop work whenever it is necessary
to satisfy the requirements of cach program.

”~

L%
Wayne A. Zeman, ident
Ross Analytical Services, lac.
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INTRODUCTION

The principal function of Ross Analytical Services is the analysis of eavironmental sarnples. Our data must be of
sufficiently high quality and completeness (o meet the objectives of the program for which they are produced. Our
responsibility is to assure that reported data are accurate, precise, complete, representative, comparable, legally
defensible, and on time.

Ross Analytical Services, Inc,, mnst provide its clients with high data and services. Toward this end, Ross
Analytical has implemented a company-wide Quality Assurance program. This Quality Assurance Manual describes
the program., ]

Ross Analytical’s Quality Assurance program is modeled after the International Standards Organization (ISO) Guide
28, GmalReqummufwtheCompaemeofCalibmdemglaboM
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20 LABORATORY ORGANIZATION

Introduction

Ross Analytical Services is staffed and organized for efficient production of high quatity data. All
supervisors and most analysts have degrees in chemistry or another science, and undergo additional formal
training in their specialties when available. The Quality Assurance Director reports directly to the
President in paralle! with the Operations Manager. While the QA Department sets policy and audits
compliance, each analyst is expected to maintain control during day-to-day operations. The intention is
that quality be “built in” rather than “inspected in”.

Organization Chart

Figure 2-1 is 2 generalized organization chart for Ross Analytical. Five analytical departments (Sample
Preparation, Wet Chemistry, Metals, Air Analyses, and Chromatographby) and three support departments
(Sample Control, Reporting, and Information Systems) report to the Operations Manager. The Air and
Chromatography departments each include Gas Chromatography and Gas Chromatography/Mass
Spectrometry. The five analytical departments have the direct responsibility for data quality.

The Techaical and Quality Assurance Director, with the President, sets overall QA policy. The QA
Department defines procedures to achieve corporate QA goals and oversees their implementation.

Facilities

Figure 2-2 is a floor plan of the Ross Analytical Services facility. The Laboratory spaces were designed to
allow orderly flow of samples while maintaining isolation where needed. The total area is 19,000 ft?, of
which approximately 11,000 f? is laboratory, including sample storage. Laboratory and sample storage
areas are separated by locked doors from the office and public areas,

Equipment

Table 2-1 is a list of major analytical instruments used by Ross Analytical. These instruments include eight
gas chromatograph/mass spectrometers, eleven gas chromatographs, two inductively coupled plasa
emission spectrometers, two atomic absorption spectrophotometers, and one each liquid chromatograph,
mercury analyzer, ion chromatograph, total organic carbon analyzer, total organic halogen anatyzer,
infrared spectrometer, UVivisible spectrometer, and wet chemistry analyzer.
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Table 2-1

Major Instruments, Equipment, and Data Systems

Mass Spectrometry

Finnigan MAT INCOS 500 Mass Spectrometer/Varian 3400 Gas Chromatograph with Tekmar LSC 2000
concentrator and ALS2016 autosampler (2)

Fianigan MAT INCOS 500 Mass Spectrometer/Varian 3400 Gas Chromatograph with Eatec Model 2000 Sample
Concentrator and Model 2010 16-Canister Manifold Autosampler or Nutech 8533 Concentrator as needed

megnn MAT XL Mass Spectrometer/Varian 3400 Gas Chromatograph with CTC A200S Autosampler (2)

Hewlett Packard 5972A Mass Spectrometer/5890 Sexies II Plus Gas Chromatograph with NUTECH 3550A
Cryogenic Concentrator System

Hewlett Packard 5972 A Mass Spectrometer/5890 Series II Plus Gas Chromatograph with CTC A200S Autosampler

Hewlett Packard 5972 A Mass Spectrometer/5890 Series II Plus Gas Chromatograph with O 4551 Purge & Trap
Autosampler

Tekmar 600 Thermal tube desorber/concentrator

NUTECH 8553 automated concentrator

Gas and Liquid Chromatograpby

Varian 3400 Gas Chromatograph with Photoionization and Hall Electrolytic Detectors and Dynatech Dynasoils
Sample Concentrator and Autosampler

Varian 3400 Gas Chromatograph with dual Electron Capture Detectors and CTC A200S5 Antosampler (4)
Varian 3400 Gas Chromatograph with dual Flame Jonization Detectors and CTC A200S Autosampler (2)
Varian 3400 Gas Chromatograph with dual Nitrogen/Phosphorous Detectors and CTC A200S Autosampler
Hewlett Packard 5890 Series [ Plus Gas Chromatograph with dual Electron Capture Detectors and CTC A2008
MTI M200 Gas Chromatograph with dual Thermal Conductivity Detectors

Hewlen Packard 1050 High Performance Liquid Chromatography with Programmable Fluorescence Detector and
Diode Ammay Detector
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Table 2-1, Continued
Major Instruments, Equipment, and Data Systems

]

Thermo Jarrell Ash Inductively Coupled Argon Plasma Emission Spectrometer 61E Trace Analyzer with TGA 300
Autosampler

Thermo Jarrell Ash Enviro 36 Inductively Coupled Plasma Emission Spectrometer with TGA 300 Antosampler

Varian SWNMWSWMVWFWMW
Background Correction and Autosampler

VMSWMAMM&@SWG@M&FWMWW&M@M
Autosampler

Leeman Labs PS200 Automated Mercury Analyzer
Leeman Labs AP200 Automated Mercury Preparation System

Inorganics and Wet Chemistry -
Perkin-Elmer 1310 Infrared Spectrophotometer
Dohrmann DC-80 Total Organic Carbon Analyzer with Autosampler and Sludge/Solids Sampler
Dohrmann DX-20 Total Organic Halide Analyzer
Lachat [nsguments QuikChem AE Flow Injectiop Analyzer
I-Iillachi U-2000 UV/Visible Spectrophotometer
Leeman Labs AP1214 AutomatedCyamdePrepmnonSystﬂn
Dionex DX-100 fon Chromatograph
Mettler AEI00 and AE200 Analytical Balances
CEM MDS-810 Microwave Digestion Oven
Hach Chemical Oxygen Demand Reactor
YSI Model 35 Conductance Meter

Orion pH/ Sclective lon Meters (2)
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Table 2-1, Contined

Major Instruments, Equipment, and Data Systems

Organic Preparation
ABC AP1000 Gel Permeation Chromatograph
ABC 1002B Gel Permeation Chromatograph
Organomation N-Evap Nitrogen Blow Down Unit
Heat Systemns XL Ultrasoaic Disrupters (3) .
Mistral 3000e Centrifuge

Data Systems
ChemWare Horizon Laboratory Management [nformation System (LIMS)
ChromPerfect chromatography data acquisition system
Target chromatography data processing system
Envision chromatography data deliverables system
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QUALITY ASSURANCE OBJECTIVES

This section discusses the Quality Assurance (QA) objectives for cach major rieasurement system. QA objectives,
when met, assure that all measurements are representative of the media and conditions being measured, and assure
the precision, accuracy and completeness of all reported analytical results. The Quality Control (QC) samples
described below belp to assure that media and conditions are taken into account. The QA objectives also assure that
the reported analytical results are comparable to results obtained from different sampling events with the same
matrix

3.1 Samples Used to Determine Data Precision and Accuracy

Below are listed the various Quality Control samples and their purposes in determining precision, accuracy,
and completeness. Table 3- lconmmsasummaryoﬂthCsamplesusadmth:hbontory,mwﬁ'aqmcy
of use, and their acceptance criteria.

3.1.1 Instrutnent Blank

An instrument blank is prepared from either deionized water or solvent and is anatyzed throughout
an analytical sequence. [t is not carried through the preparation steps of a method.

An instrument blank is used to evaluate the cleanliness of an instrument. This blank provides
analysts a diagnostic tool by allowing them to easily check for sample carryover. Sample carryover
will affect the precision and accuracy of sample analytical results. As contamination builds yp in
the system, the likelihood that the system is able to consistently generate the same values for one
sample analyzed consecutively is reduced. Essentially, precision will decrease as contamination
increases. The same scenario is true for sampie accuracy. As system contaminants increase,
recoveries for surrogates and matrix spikes will cither increase or decrease dramatically depending
onthceﬂ'ectthcoomamnanthasonthemplemam Instrument blanks are applicable for all
instrumentation.

3.12  Method Blank

A method blank is prepared from a pure example of the matrix being analyzed, for instance
deionized water, clean soil, clean sand, or an unused sorbent trap. ' It may also be a substitute such
as sodium sulfate. The blank is carried through the entire preparation and analytical steps of a
given method exactly as a sample would be. All reagents are added in the same proportions as
used in the preparation of the samples. Every batch of samples prepared (or analyzed, if the
method has no preparation step) includes a method blank

A method blank is used to evaluate the cleanliness of the whole analytical process. All reagents,
glassware, and process steps such as extraction or digestion are evaluated through the use of this
blank, In general, if a contaminant is found at levels greater than the EQL, then the process must
be repeated with fresh sample and clean glassware. Exceptions are made for universal laboratory
contarninants such as methylene chloride, which may be present at up to S times the EQL, and for
metals if present in the samples at levels at least 20 times that in the blank, Contaminants in the
method blank, even at levels below the EQL, may reduce the usefulness or invalidate sample
results. Analytical SOPs discuss the specific blank acceptance criteria for each method.
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Equipment Blank (Rinsate)

314

3.15

316

317

An equipment blank is a sample of analyte-free media, usually water, which has been used to rinse
sampling equipment It is collected after completion of decontamination and prior to sampling.
This blank is useful in documenting adequate decontamination of sampling equipment. Sampling
personnel are responsible for providing equipment blanks.

Field Blank

A field blank is a sample of analyte-free media, usually water, which is transferred from bulk
storage to sample collection containers. A field blank for air sampling is the medium, such as a
ﬁlmorsorbemmdge,whlchhasbeenmnmmdmthemphngdﬁanhmmhadm

pulled through it
Field blanks are used to detect contamination ﬁomﬂnsampleconuinmorairsumplingdevice.
Trip Blank

A trip blank is a VOC-free water sample provided by the Laboratory and shipped both to and from
the sampling site. It is returned to the laboratory unopened.

Analytical resuits from a trip blank indicate if contamination has occurred during the shipping.
Contamination in the trip blank may provide insight into whether values found in samples are
accurate or biased,

VOC Refrigerator Blank

A refrigerator blank is VOC-free water ip a VOC vial placed into the volatile sample storage
refrigerators.

Analytical results from this sample are used to evaluate the polential for cross-contamination
during sample storage. If contamination is found, the analytical results for samples stored in the
refrigerator during the same time period as the blank are checked for the costaminants and the
data qualified if necessary.

Field Duplicate

Field duplicates are independent sampies collected as closely as possible at the same point in space
and time. They are taken from the same source, stored in scparate containers, and analyzed

independently.
These samples are useful in documenting the precision of the sampling process.
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Laboratory Controt Sample (LCS)

An LCS is either prepared by spiking a clean water with targets of interest or purchasing a quality
control sample which contains anaiytical targets at kmown concentrations. The LCS is carried
through all preparation and analytical steps. Every batch of samples prepared (or analyzed, if the
method has no preparation step) includes an LCS.

This sample is used to evaluate the accuracy of the method performed. If the percent recovery for
an analyte is out of range, the accuracy is considered inadequate and the system out of control.
Corrective actions include repreparing and reanalyzing the samples contained in the batch.

Analysis Duplicate (Split Sample)

Analysis duplicates are two aliquots of a sample carried in parallel through the entire analytical
process. They are normally performed for tests which matrix spikes are not possible, soch as pH
and moisture. Analysis duplicates are performed on at least 5% of samples submitted for these
tests.

Analysis duplicates are used to evaluate the precision of the data generated at the Laboratory. A

large percent difference indicates that the precision is poor between the two analyses. This does
not necessarily mean that there are problems in the analytical process, but may be indicative of a
nonhomogeneous sample matrix such as some soils and wastes.

Matrix Spike

A matrix spike sample is an aliquot of sample spiked with known concentrations of target
anatyte(s). Most methods call for a pair of spikes, yielding a matrix spike/matrix spike duplicate
(MS/MSD) pair. Sample aliquots are spiked before sample preparation and analysis. MS/MSD
pair analyses are performed on at least 5% of samples submitted for the applicable tests.

Matrix spikes are used to determine the presence of bias due to matrix interferences. MS/MSD
pairs are also used to evaluate the precision of a analytical process. For example, if a target has
low recovery from the sample matrix both in the MS and MSD, and had good recovery from the .
accompanying LCS, then a low bias is probable in the reported results, Data are qualified for
samples whose matrix spike results indicate bias,

Evaluation of Precision and Accuracy

Precision and accuracy data are compared, at the bench or instrument level, to method criteria. If
laboratory data do not fall within acéeptance limits, then the system is considered out of control. Problems

with the system are evaluated and corrected prior to any further analysis being performed.

Data from all QC sample analyses are stored in our LIMS database. These data include blank results;
surrogate, LCS, and MS recoveries; and results for laboratory duplicate analyses. Control charts are
automatically updated and are available for examination at any time. This cnables detection of trends in
QC data. Printed charts are generated at least quarterly, for the periodic updates of control limits, or more
frequently as needed for special purposes.
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Data Completeness

In order for data to be complete, correct, and on time, many up-front steps must be taken to ensure that the
correct information is gathered from the client, and then effectively communicated to the analysts.

Below are listed the major questions to be answered by the client prior to sample arrival. The Project
Manager is responsible for obtaining this information and communicating it to the operating groups. The
means of communication may be as simple as notes appended (o the samples in the LIMS or as detailed as a
point-by-point briefing conference. The Project Manager is responsible for updates as needed so the
operating departments can efficiently schedule the work. Project-specific QC is entered into the system at
time of quotation or at sample login.

What methods and targets are desired?

Is there 2 QAP)P associated with the samples?

What QC analyses must be performed on or with the samples?
Docs the requested QC or another ;iem deviate from our SOP?
What is the turn-around time?

How many samples should be expected?

Are any unusual safety precautions associated with the samples?
What are the reporting requirements?

Analysts are responsible for performing all sample and QC analyses required for the project and providing
the documentation necessary to enable report assembly.

Ross Analytical’s goal is 100% data completeness. This means that all requested anajyses are performed,
that all quality control analyses are within limits, and that reporting requirements are met. Occurrences of
<100% completeness are recorded and reported 1o the clieat
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I Table 3-1 Methods, Associated QC Analyses, and Acceptance Criteria
PARAMETER/METHOD(SXI) Roes Analytical QC SAMPLE(S) ACCEPTANCE CRITERIA
'wum
Comvemions) Parmmeters o Gisted in Table 7-1. This 1. Method blank per batch 1. The wethod blank st be <EQL.
nchudes all wet chemistyy parmeters. 2. LCS per buich 2. LCS recovery ranges are aa follows:
I CN (distillest) 75-125%
Resctive ON 10-110%
Reactive sulfide 10-110%
I Lachat analyris 90-110%
Ten chromatography 90-110%
Mamal WC except BOD, TKN 96-110%
BOD T T125%
l TKN 85-115%.
3. MS/MSD pair st 5% minimom (where pomsible) 3. MS/MSD recovery ranges of 75-125 %
4. Duplicate at $% mininwan (where MS/MSD 4, 0% RPD
' impostible)
Inorgank: Instrameniation
Total Organic Carbon/415.1, 415.2, 9060 1. Method blank per batch 1. The method blank must be <EQL.
' 2. LCS perbatch 2. LCS recovery range of 90-110 %
3. MS/MSD pair at $% minizman 3. MS/MSD recavery range of $0-120 %

lr«uawcmmm
lmno:mm

Metals
l Metals by ICP /200.7, 6010 Methods

Methods

l Metals by GFAA/ Method 200.9

Metals by GFAA/AI 200 xd 7000 sevias GFAA

1. Quadruplicate - | ssmaple per batch

1. Method biaok per batch
2. LCS per batch
3. MS/MSD a 5% minjomem

1. Method blank per batch
1. LCS per baich {(aquecus sumples)
3. LCS per batch (ooo-aqueans sanypies)

4, MS/MSD =t % minimum

1. Method blank per betch

2. LCS por batch (aqueous sxmphes)
3. LCS per buich (aon-aquecnss samphes)

4. MS/MSD 2t $% minimmam
4 If MS/MSD range is expeeded, do post-digestion
pike.

1. Method blank per batch
1. LCS per batch (aqueous sumples)
3. LCS ¢ or baich (pon-aquecus samples)

4, MS/MSD at 3% minimum

I [fthe SD of the quadruplicate is cutride the

1. The method blank oarst be <EQL.
1. LCS recovery range of §0-120 %
3. MS/MSD recovery range of §0-120 %

1. The method blank must be <EQL.(2)

2. LCS recovery range of $80-120 %

3. LCS recovery within supplier’s 93% confidence
umarval

4. MSMSD recovery rxnge of $0-120 %

1. The methed black must be <EQL.(2)

1. LLS mecovery range of 80-120%.

3. LCS recovery within supplier’s 93% confidence
merval,

4, MS/MSD recovery range of 80-120 %.

4n Spike recovery is 85-115 %, or use MSA,

1. The method blank must be <EQL.{2)

2 LCS recovery range of 80-110 %

3. LCS recovery within supplicr’s 33% emfidence
interval

4, MSMSD recovery range of 30-120 % if spike
concentration is >10% of sample concentration, of
use MSA. No limits if spike is <10% of sarnple.



PARAMETER/METHOD(S)(1)

Mstals (comthimed)
Maoury by CVAATAN0, 7471, snd 2432

Gas Chromstography
Purgesble Halocarbone/60 1

Purgesble Halocarbons3010

Table 3-1 (continued)

Ross Analytical QC SAMPLEGS)

1. Method blank per batch
2. LCS per baich {aqueous samples)

3. LCS per baich {(aon-aquesus sumples)
4, MS/MSD st 3% minamum

1. Metbod blank per batch
2. LCS per butch

3. MS = 5% mmirmm

1. Method blank per batch
2. LCS per baich

3. MSMSD at 3% minimum

1. Method blank per batch
2, LCS per batch

3. MS s 3% minimuen
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ACCEFTANCE CRITERIA

1. The method blank must be <EQL-(2)
2. LCS recovery range of 80-120 %
3. LCS recovery within supplier’s 95% confidencs

usterval

4, MS/MSD recovery range of 30-120 %

1. The method blank must be <EQL.(J)

-

1 LCS recoverics must be within the QC acoeptanwe

lirwits tisted in Table 2 of the method for aay
compound which faily the criteria o ts table for
the MS/MSD pair. If both fail, check for cause
and resnalyze,

3. If MS recoveries are ounside of the QC acoeptance

{imits coraiped in Table 2 of the method, cherlc
to quke sure that the recoveries for the
unacceptable compounds are within Limits for the
LCS.

. The method blank must be <EQL-(3)

2. LCS recoveries must be within the QC acceptance

limits listed in Table 3 of the method for any
compound which fails the criteria in this table for
1he MSMSD pais. If both fail, check for cause
and reanalyzs.

3. IF MSMSD recoveries are outside of the QC

acceplance: liomits contained in Table 3 of the
method, check to maks suro that the recoverics for
the LCS.

1. The method blank et be <EQL.
2. LCS recoveries nwust be within the QC sooeptance

limits Listed in Table 2 of the method for sy
compound which fails the criteria in this table for
the MS/MSD pair. If both fail, check for cause
and reanalyze.

3. If MS recoveries are outtide of the QC acceptance

limits contained in Table 2 of the method, check
to make nure that the recoveries for the

LCS.
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Table 3-1 (continued)

Rom Asalyticsl QC SAMFLE(S)

1. Method blank per betch
2. LCS pur busch

3. MS/MSD a1 5% minimwmn

1. Method blank per batch
2. LCS per batch
3. MS or MSMSD ut 5% otinimum

1. Method blank per basch
2. LCS per batch

3. MS & $% minimnem

1. Method blank per buich
2 LCS per batrh

3. MSMSD st $% minimum

1. Method blank per baich
2. Check standard
3. MS/MSD if client provides three PUFa
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ACCEPTANCE CRITERIA

1. The metbod biank mmest be <EQL.

1. LCS recoverics must be within the QC accoptance
Limits listed in Tabde 3 of the method for oy
compoutu) which fails the criteria in this table for
the MS/MSD pair, If both fail, check for cause
and reanalyze.

). IFMSMSD recoveries are outside of the QC
scceptanee timits contained in Table 3 of the
method, check ta maks norv that the recoverion for
the unacceptable compounds are within lonits for
the LCS.

Uhilire the acceptance criterin of tbe individual
Purgeable Halocarbon and Purgeabls Aromatic
methods listed above.

1. The method blank must be <EQL.

2. LCS recoverias ot be within the QC soceptance
limits listed in Tuable 3 of the method for agy
compound which fails the criteria m this table for
the MS/MSD pair. If both fail, check for caume.
If none is found, samples which ore associated
with this LCS must be reprepared and reanatyzed.

3, U'MS recoveries are outside of the QU acceptance
limits contained in Table 3 of 1he method, check
to muake nure that the recoveries for the
LCS.

1. The method blank: pwest be <EQL.

2. LCS recoveries must be within the QC aceeptance
Limits of Table 3, Method 8080 far myy compound
which fails the eriteria in this table for the
MS/MSD pair. Ifboth fail, check for cause, If
none is found, samples which arc anocisted with
this LCS must be reprepared and reanalyzed.

3. IFMS/MSD recoveries are outside of the QC
acesptance limits contained in Table 3, Method
8080, check to make sure that the recoveries for
the unacceptable compounds are within Limits for
the LCS.

—

None, Note contaminuits on report
None. Note low recoveries on noncooformance.
. None. Note on report any odd ocowrrences.

w



PARAMETER/METHOD(S)(1)

Polymociear Aromatic Hydrocarbons/610

Polynnclear Aramatic Hydrocarhana/8100

Orgaophcsphores Pesticides/8140, $141

Table 3-1 (continved)

Ross Analytical QC SAMPLE(S)

1. Method biank per batch
2. LCS per butch

3. MS st 5% munimoan

1. Method black per bwtch
2. LCS per bach

3. MS/MED gt 3% minimamn

1. Metbod blank per butch
2. LCS per batch

3. MS/MSD st $% minimum

Ross Anafytical Services, Inc.
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ACCEPTANCE CRITERIA

1. The method blagk mus be <EQL.

2. LCS recoveries must be within the QC aceeplance
timnits listad in Table 3 of the method for amry
compound which fails the criteria in this table for
the MS/MSD pair. [f'both fail, check for cause.
1f aope is found, samples associated with this LCS
trust be reprepared and reanalyzed.

3. If MS recoveries are outside of the QC acveptance
lirnits contained in Table 3 of tee methad, check
to make xure that the recoveries for the
unacceptable compounds are within limity for the
LCS.

1. The method blank muet be <EQL.

2. LCS recoveries must be within the QC acceptance
limits listed in Table 2 of the method for any
campound which fails the crivenia in this table for
the MS/MSD pair. If both fail, check for cause. If
pone is found, samples associated with by LCS
must be reprepared and reagalyzed

). I MS/MSD recoverien aro outside af the QC
sccrplance limits contained i Table 2 of the
wethod, check to make mure that the recoveries for
the unacceptable compounds are within limits for
the LCS.

1. The method blank must be <EQL

1. LCS recoveries must be within the ranges listed in
Metbod 3140, for amy compounds coatained in
pair. If both fail, check for case. I nome is
LCS must be reprepared and reanalyzed.

3. EMS/MSD recovetias are outside of the lab-
generated QC acceptance limits, check to make
sure that the recoveries for the unacoeptable
compounds are within limits for the LCS.

[ and
]



PARAMETEWMETHOI(I)(1)

Lilnd Herbicida3150, 8151

Total Petroloum Hydrocarbona/8015 (Modified)

‘MIS
lm«- Solid Sorbants (NIOSH/OSHA)

Chromstogrupiy/Mam Specirometry
olatils Orgamics/524.3

IMW

Table 3-1 (continued)

Ross Analytien] QC SAMPLE(S)

1. Method blank perbatch . .-
2 LCS perbatch

3. MS/MSD o $% minimuem .

1. Method blank per baich
1. LCS per batch
3. MS/MSD at 5% minimum

1. Mathod blank per bateh
2 LCS per batch
3. MS/MSD at $% miniowm

1. Six-ampie desarption efEcicocy smdy. Spike
three levels with two spikes per each level

1. Method biank per haseh

1 LCS per batch .

3. Quartarly, malyzs s axteraal quality control
sample.

1. Systemm blank per batch
2. LCS per batch

3. MS a1 5% munimum
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ACCEPTANCE CRITERIA

1. The mehod blank must be <EQL

2 LCS recoveries mmust be within the mess + 3
standard deviathans of the recoverics iuad n
Table 4, Method 3151, for any ccopound which
fails the critevia in this table for the MS/MSD
pair. Ifboth fail, check for canse, If nooe is
LCS cmust be reprepared and resnatyzed.

3. If MS/MSD recoverics are outside of the QC
acceptance limits contamed in Table 3 of the
method, check to make noe that the recoveries for
the unacceptable compounds are within fimits for
the LCS.,

1. The method blask et be <EQL.
2. Recovery thould be between 80-120% of true.
3. Nope. Notz on repent aoy odd occurrencen

}. The method blank mmast be <EQL. o
2 Recovery shouid be between 80-120% of true.
3. Nooe Note on repart any odd ccaurrences.

t. Adjust vafues according to DEs.

1. The method blank should be below the MDL.

2. Recoveries should be betwern 70-130 % of troe.

3. Recoveries must be within masufacterer tmits, If
oot, check the systam to find where problems are
ocanring, fix, then reanalyre the sample.

1. The method blank ot be <EQL.(3)

2. LCS recoverics apast be within the QC acceptance
lizrits listed in Table 3 of the method for soy
compound which fuils the critevia in this table for
the MS. If both fail, check for cause and
reanalyze.

3. 'MS recoverics are outside of the QC acieptance
limits contamed tn Table 5 of the method, chack
1o make sure that the recoveries for (e
unacceptable compounds are within limits For the
LCS.



PARAMETER/METHOD(EX1)

Volatile Organics/8240 (with cupillary cobamn) &
260

Semivolatile Orgasics/623

Organics in Ain'TO-14

Table 3-1 (continued)

Roas Analytical QC SAMPLE(S)

1. Systan blank per batch
2 LCS perbaich

3. MS/MSD t $% minimum

1. Method blank per batch
2. LCS per batch

3. MS at 5% minimum

1. Method blank per batch
2. LCS per batch

3. MS/MSD 2 5% minimeem

1. System (method) bisnk per batch
3. LCS per client mauest

Ross Analytical Services, Inc.
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ACCEPTANCY CRITERIA

1. The method blank amast be <EQL.(3)

2 LCS recoveries must be within 30 percentage
poims of the mean recovery listed tn either Table
6 or 7 (depending oa cohum used) of Method
8160.

3. IFMS/MSD recoveries are outside =30 perceptage
points of the mean recovery io citber Table § or 7
{depending an column usad) of Method §260,
check to make sure that the recoveries for the
LCS.

1. The method blank mmust be <EQL.(4)

2. LCS recoveries mast be within the QC aceptance
limits listed in Table § of the method for any
compound which fails the criteria in this table for
the MS. 1f both fail, cheek for cause, have
samples reprepared and reanatyzed

3. IF'MS recoveries are cutside of the QC acceptance
Limits conmtained in Table 6 of the medwd, check
to maks sure that ihe recoveriea for the
LS.

1. The method blank mwust be <EQL.(4)

2. LCS recoveries must be within the QC acceptance
limnits listed i Table § of the method for sy
compound which fails the criteris in this table for
the MS/MSD pair. 1f both fail, check for cause,
have the sumples reprepared xnd resafyzed.

3. ¥ MS/MSD recovertes are outside of the QC
scoeptance Limits contained in Table 6 of the
method, check to make sure that the reooveries for
the unacceptable compounds are within limity for
the LCS.

L. The method blunk mua be <EQL.
1. Acceptance criteria which client requests.

(4)] Methods noted are the most current versions available. For example, Method 6010 listed above is the Latest version,
6010A, unless the A has been superseded.
{2) or <5% of the concentration in all samples.

3) except methylene chloride and acetone, which are aliowed at < SX EQL.

) exoept for common phthalates, which are allowed at < SX EQL.



4.1

4.2

4.3
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4.0 SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES

Introduction

No amount of analytical skill and care can generate good data if the samples are not properly collected and ~
preserved. Generally, Ross Analytical provides sample containers, preservatives, and instructions for their
use. Ross Analytical does not provide sampling services. The information listed here is derived from
“Methods for Chemical Analysis of Water and Wastes” (EPA 600/4-79-020) and “Test Methods for
Evaluating Solid Waste: Physical/Chemical Methods™ (SW-845).

Sample Containers

Containers for collection of water, soil/sediment, and waste are purchased precleaned and certified,
Certificates of cleanliness are filed in the Sample Control Department SUMMA canisters and solid
sorbents for air sample collection (other than those which are sealed by the manufacturer) are cleaned and
blank checked according to applicable SOPs. Other sample collection and storage media such as impinger
solutions, and high volume and source emission filters with folders and Petri dishes, respectively, are also
provided.

Tables 4-1 and 4-2 list the allowable containers for analyses routinely performed by Ross Analytical, with
the minimum amount needed for each test. At least double the minimum amount is normally collected to
allow for reanalyses and QC analyses, [f the client intends to specify particular samples for QC analyses,
four to six times the minimum amount of those samples is collected.

For analytes which allow storage in cither glass or plastic, plastic is normally used. Plastic is high density
polyethylene (HDPE). Glass containers have solid Teflon-lined caps unless otherwise specified (such as
septum caps for VOCs).

Multiple tests can be performed from most containers based on compatible preservation techniques.
Allowed combinations are listed in Table 4-3.

Sample Preservation and Holding Time

Proper sample preservation and adherence to holding times are essential to quality results and data
defensibility. Tables 4-1 and 4-2 list the preservatives and holding times for the tests routinely performed
by Ross Analytical. For many analyses, samples must be delivered within one day of collection to allow
their holding times to-be met without scheduling conflicts, A few tests, for example residual chlorine, can
almost never be performed within their holding times because the times are so short,

Samples which are received without proper preservation cause initiation of a Nonconformance Memo.
These include samples for dissolved metals for which the client requests filtration at the laboratory.

Samples received afier their bolding times or with insufficient time to pesform the analysis before expiration
also cause initiation of a Noaconformance Memo. Such nonconformances are noted in the report.

Ross Analytical discourages the pre—pimervalion of sample containers. This is because most chemical
preservation is to a specific pH rather than using a specified volume, and the proper amount of preservative
cannot be predicted,
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TABLE 41
Sample Containers, Amounts, Prasurvatives, and Holding Tunes
for Routine Analyws of Waier Samples

Teg Comsing M, L, Presarvative Hold tipw
Acidity Plaxtic or glase 30 @°C 14 doys
Alkalinity Plagtic or glass s0 ©C 14 daye
Biochemical oxygen dernand Plastic ar glass 1000 #C 48 s,
Bromide Plastic or glam 100 Nooe required 18 days
Chemical oxypen demand Plastic or glas 50 4° C; H:50, to pHi<2 28 duy
Chloride Plastic or glasy 36 None required 28 duyn
Chicrine, residual Plasiic or glaze 100 Nooe required Immedists
Conductivity Plastic or glass 100 4°C 28 days
Cyanide, total Plastic or glass 500 4 C; NaOH ta pH>12(1) 14 days
Cyanide, umen. W chiormation  Plastic or glass 300 4*C; NaOH to pHE~12 (1) 14 days
Fluoride . Plastic only 100 4C 8 duys
Hardoess Plastic or glass 100 HNOy 0 pH<2 6 moa.
Todide Plastic or glasm 100 +C b
MBAS (Surfactenis) Plastic or glass 500 *C 43 hra
Nitrogen, ammonia Plastic or glass 100 4° C, Hy50, o pH<S2 18 &ap
Nitrogen, total Kjeldahl Plasic or glase 100 4*C; H:30, o pH<2 18 dayn
Nitrogen, aiirsle + pitrite Plastic ar glass 100 9 C; Hy50, to pH2 28 d&ays
Nitrogen, ritrste Plastic or glass 5o 4° C; H;S0, o pH<2 18 days
Nitrogen, aitrite Plastic or glasy 50 eC 24bn.
Ol and grease Glass oty 1000 4*° C; H;$0, to pH<2 18 days
Petroleum hydrocarbons Glass only 1000 4* C; H,S0, wpH<2 18 days
pH Plasic or glass 15 “~C 14 bra.
Phenolics. Glazs anly 100 4* C; HySO, 1o pHi<2 28 days
Phospharus, orthe Platic or glats 30 ®e 48 brz.
Phosphorus, total Plassic or glam 30 4 C, HySO, to pH<2 28 dayn
Residhue, filterable (TDS) Plastic or glass 100 4+C T deys
Rexidue, oon-filterable (TSS) Plastic or glass 100 4£C 7 days
Residue, total (TS) Plutic or glass 100 #C T days
Residue, volatile (TVS) Plastic or glass 100 ®C Tdaye
Turbidity Plastic or glas 100 4#C 48 e
Silica Plastic only 56 £C 28 days.
Sulfate Plagtic or glass 50 £C WBdayn
Sulfide Glass BOD bottle (2) 300 4°C; Zo0Ac, NaOHw pH>9 28 daya,
Sulfite Plastic or glasa 50 Nooe required Immediste
Total organic carbon (TOC) Plastic or giasy 15 4 C; H:80. o pH<2 18 days
Towl organic halogen (TOX)  Glas septium cap botlle 100 £LCo R dayn
Chrodum, btxrvalant Plasic or ghasy 100 4~C 4bn
Mearany, Emolved Plastic or glems 10¢ Filtey on gite; HNOs to pH<2 18 dxyy
Cnhwer metals, Emolved Plastic or glam 100 Filter o site;, HNO, to pH<2 S mon
Mercury, total Plastic or glue 100 HNOy to pH<2 pif
Other mutals, total Plastic or glass 100 HNOy to pH<2 6 mon
Purgeable argamics (VOCs) Septum cap glass vial 40 4° C, HC1{4) 14 dayy (3)
Semivolstile organics (BNAs)  Amber glam anly 1000 £C) 7 days (6)
Ovcganochlorine pesticides'PFCEs  Amixey glass only 1000 4*C(4) 7 dxys (6)

pesticides Amber glass enly 1000 £ C4) 7 days (6)
Phenoxy acid herbicides Amber glass only 1600 4+ C(4) 7 dayu (6)
TCLP for VOCs (ZHE) Septum cap glxm 100 e°C 14 days ()
TCLP for metals Plagtic or glagy 200 Nooe needed Bay (N
TCLP fix xtr. arganica Glass only 1000 *C 14 days (7)

Notes:

1. 1f the sample is known or suspeciad to contain cxidants nich as residusl chlorine, also add 0.6 g ascorbic acid

bl il

A 250 mL septum cap bottle may be substituted.

If the sample & known or suspected 19 comtain oxidants such as residual chiorine, 3dd a few graings of NaSO,,
I the saraple is known or ruspected 10 contain oxidants nuch a8 residual chilorine, add a few grains of Nay$;0y before the HCL
It is 8 comamon belief that VOC apalyses have a 7 day bolding time if not preserved. This is not supparted by the EPA methods.
Time (0 extyaction is 7 dayy, The extract must be analyzed within 40 days of exaraction.
This time is for sarting the TCLP leaching Normal anatytical holding times begin with completion of the TCLP leaching.

---‘_:---1-’--'-
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TABLE 42

Sample Contaioers, Amounty, Preservatives, and Holding Thmes
for Rottine Analyses of Soll, Sodiment, and Wasts Sxmphes

Cyanide, total Glass anly 20 «C 14 dayn
Cysnide, emen. to chicrination  Glam only 20 +C 14 &ays
Moisture/solide Glam anly 10 49C 7dsyn
Oil and grease Gilam only 30 #C 18 days
Petrobam hydrocarbons Glas only 50 oC 28 days
pH Giass only s 4#C 4bn
Phenolics Giam only 10 #C Bday
Total arganic carbon (TOC) Glam anly 10 +®+C 18 duys
Total organic halogen (TOX)  Giam only 10 C 28 deys
Morcury ' Clam anfy 10 - ¥C M dayn
Otlwer cetals Glam culy 10 4C & mon.
Purgsshis argenice (VOCs) Glass anly 3 £$C 14 dayy
Semivolatils arganice (ANAs)  Glam anly ki) £C 14 days (1)
i jci Glass only 30 +C 14 dayz (1)
ik CGlam only W0 +~C 4daya(l)
Phenoxy acid hesbicides Glas oaly 30 ec 14 days (1)
TCLP for VOCs (ZHE) Glaxs only L)) £C 14 days 2)
TCLP for oetals Glaxs only 150 Nane aceded 28 dayx (2)
TCLP for extractable organics  Giass culy 150 c 14 days (2)

1. Time to axtraction is 14 days. The extract st be smalyzed within 40 days of extraction,
% Thin time i for starting the TCLP leaching. Mﬂwﬂﬂﬁ;mhmﬂmlmmdhmm
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Allowable Canbinations of Testy from Each Container Type

Plastic or glam, prescrved at 4° C with H,SO, to pH<2

Plastic ar glass, preserved with HNOy to pH<2

Plastic or glams, preserved with NaOH 10 pH>12

Armber glam, preserved st 4° C

Gilazs, prescrved xt 4° C (non-squecus samples)

Allowed Testy

Alkatinity

Biochemical oxygen demand
Bromide

Chloride

Chlorine, residual
Chromium, hexavalent

Conductivity
Flucride {caly if bottle is plastic)
lodide

Residue, volatile {TVS)
Tusbidi

Sitica (caly if bottle is plagtic)
Sulfae

Sulfite

Chanical oxygen demand
Nitrogen, total Kjeldahl
Nitrogen, nitrats + pitrite

Ni p

Phenolica (ﬂﬂw):ﬂ fbonte is ghems)
Total arganic carbon (TOC)
Hardpess

Metals (all}

Cyanide, total

Cyanide, amenable to chiorination

All tesis except YOCs (total or TCLP)

Note: Aqueous semples for oil and greass, petrolewsm brydrocurbom, nilfide, and total organic halide {TOX) roquire individual botiles for each test
deapite having in some cases common prescrvation roquirements.

R NS e B B By T AR U By B B BE S B N B M
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5.0 SAMPLE RECEIPT, LOGIN, AND CUSTODY

5.2

Introduction

Proper sample handling at receipt is a necessary step for successfisl completion of 2 project. Sample
integrity must be ensured, the proper tests must be assigned, the samples must be stored appropriately, and
Chain-of-Custody must be maintained.

Sampie Receipt

5.2.1

522

523

524

523

3.26

Samples are received through hand delivery by clients or commercial carriers such as Federal
Express. Most are delivered at the loading dock, some are delivered at the reception desk. During
pormal working hours, samples are formally accepted only by Sample Control personnel. The
individual receiving the shipment signs for it, either on-the commercial carrier's waybill or on the
Chain-of-Custody Form for hand-delivered samples.

Shipping containers are inspected for physical damage and opered in the Sample Control area.
They are opened in a hood if there is any reason 10 suspect an inhalation hazard from the contents,
e.g. the samples are known to be volatile wastes. Otherwise they are opened on a table. Shipments
from U.3. DOE or nuclear industry sites are screened for radicactivity before and after opening the
outer container. The date and time of receipt are recorded on the Chain-of-Custody.

Samples are unpacked from the shipping container. Damaged sample containers are isolated and
their presence recorded on the Chain-of-Custody;, an undamaged shipment is recorded as “intact™.
The temperature of the temperanure blank (if provided) or of a representative sample container is
determined with an infrared thermometer and recorded on the Chain-of-Custody. (The
temperature of samples which do not require refrigeration, ¢.g. filters, is not determined )

The containers received are cross-checked against the Chain-of-Custody or other accompamying
documents and any discrepancies are recorded on the Chain-of-Custody. Items checked include:

Were all listed items received?

Are all received items listed?

Are the client, client address, etc. unambiguous?

Are unambiguous sample IDs used?

Are the desired tests and target lists unambigoeous?

Are the samples properly bottled and preserved for the desired tests?
[s there sufficient sample volume for the desired tests?

o o o ¢ 90 0o ©

The pH of at least 10% of the containers for each class of analysis, except VOCs, is checked with

test paper and the presence or absence of proper preservation is recorded on the Chain-of-Custody.
Samples lacking proper pH adjustrnent are acidified or basified as peeded.

Discrepancies and deficiencies are recorded on the Chﬁin-of-Custody and on a Nonconformance
Memo. The Project Manager is notified so he or she can contact the client for resolution.
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Sample Login

Samples are logged into the Laboratory Information Management System (LIMS) after all discrepancies are
resolved.  For each sample, the following minimum information is entered:

Sampie identification

Sample matrix

Date and time of collection

Tests to be performed, including target lists for chromatographic analyses
Storage location of each container

Date of receipt

Date results are due

Comments, hazard warnings, etc. specific to each sample

The LIMS assigns 2 unique number to each sample entered. Samples to be reported together are assigned to
a Sample Delivery Group (SDG), which may be a single sample or many samples received over several
days. The SDG is labeled with a text description such as “Quarterly groundwaters”. Each SDG is linked to
ths appropriate client or client/project file, which inciudes all addresses and telephone numbers for client
coniact, reporting, and invoicing. The file aiso describes the desired report format for that client or project.
Additional comments applicable to individual samples or the SDG as a whole can also be recorded. These
include caution statements for samples with known hazards or information about concentrations of targets
or interferences.

Sample Storage

Samples are stored in a manner designed to preserve their physical and chemical characteristics, prevent
cross-contamination, and maintain laboratory safety and health. The four categories of storage are
described below. Sample locations are described by room or refrigerator number, shelf number, and bin
number. Samples are normally stored for 2 minimum of 30 days following the date of the report. Certain
contracts or projects require longer storage.

54.1  Room temperatyre, open sheives. Used for samples which are ot flammable and do not require
refrigeration. Examples are filters, multimetals train components, Tedlar bags, canisters, and
some water and soil samples for metals analysis.

542 Roomt temperature, safety cabinets. Used for sarnpies known or suspected to be flammable and for
wastes suspected to contain high concentrations of volatile organics. This storage is used for such
samples cven if they are being tested for targets which would otherwise require refrigeration.

543  Refrigerator temperature (2-6° C) Used for most water, soil, and waste samples to be tested for
organics and non-metallic inorganics. U.S. EPA CLP and other clients’ volatile analysis fractions
are each stored in separate stand-alone refrigerators. Organic extracts are stored in another
separate stand-alone refrigerator. General refrigerated storage is in one of two walk-in cold boxes.

5.44  Freezer temperature (<10° C). Used for solid sorbents to be analyzed for volatiles (¢.g. charcoal
and VOST tubes) and for most biclogical samples.
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External Chain-of-Custody

Ross Analytical provides Chain-of-Custody forms for ¢lients who do not provide their own. Figure 5-1 is an
example of the form. A form is filled out at the time of receipt for hand-delivered samples which do nat
already have one. When samples are received by common carrier without a Chain-of-Custody, this fact is
recorded in the LIMS and included in the report. Samples or sample aliquots shipped to subcontractors are
accompanied by Ross Analytical Chain-of-Custody forms. Upon receipt of the subcontractor's repart, that
Chain-of-Custody becomes part of the data file. .

Internal Chain-of-Custody
Sampies are obtained from their sample location and signed out on an internal Chain-of-Custody by the

analyst Upon retum, the analyst signs in the samples to Sample Coxtrol and either reshelves them or
places them onto a designated can for a member of Sample.Control to reshelve. Some projects require

individual internal Chain-of-Custody forms while most transactions are recorded in the general loghook

Extracts, leachates, distillates, digestates, and other subsamples derived from original samples are
separately tracked within the LIMS and Chain-of-Custody system.

Sampies or sample aliquots shipped to subcontractors are accompanied by Ross Analytical Chain-of-
Custody forms. Upon receipt of the subcontractor’s report, that Chain-of-Custody becomes part of the data
file. :

Sample Disposal

Periodically, a list is generated of the samples which have passed their minimum storage time. Some
samples are removed from storage and returned under Chain-of-Custody to the client. The remaining
samples are removed from storage and custody is transferred to the Safety, Health, and Environment (SHE)
department.

The SHE department segregates the samples based on their matrix and imown characteristics (PCB-
containing, characteristic (“D") waste, or 0o known bazard) and arranges for appropriate disposal. Most
samples are incinerated at a RCRA TSDF.
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6.0 CALIBRATION PROCEDURES

Introduction

A formal calibration program is essential for verifying that instruments and equipment are working
properly and capable of producing quality data. This section discusses Ross Analytical's calibration
practices for major analytical instruments and supporting apparatus.

The two basic types of calibration are operational and periodic. Periodic calibration usually applies to
apparamus such as thermometers, balances, ovens, and pipeties which do not directly produce an analytical
result. Periodic calibrations are performed on a specific time schedule regardless of the frequency of use of
the apparatus. Operational calibration applies to analytical instruments and marnual anatyses. Operational
calibrations precede each use of the instrument and are performed during use at frequencies defined in the
test method. : .

Periodic calibration records are stored in the QA Department. Operational calibration records become part
of the data file for each SDG.

Analysts are responsible for ensuring that their analyses are performed under valid calibrations.
Periodic Calibrations
6.2.1 Balances

A National Institute of Standards and Technology (NIST)-certified technician examines and
calibrates analytical and top-loader balances annually. The QA Department also calibrates them
quarterly to 95% of full capacity. An assigned analyst checks the balances with class § weights at
the beginning of each working day.

6.2.2 Refrigerators and Freezers

A member of the Sample Control group checks the temperatures of refrigerators- and freezers used
for storing samples and extracts twice each working day. An assigned analyst checks those used
for storing standards and reagents daily.

623 Ovens
M”ﬁsﬂﬂdmcheda'memmofmusdﬁormpleamlﬁsmhmrﬁngday.
6.2.4 Thermometers
The QA department checks thermometers upon receipt and annually thereafter against a NIST-

traceable thermometer over the range at which they are to be used. Those differing more than 2° C
from true are returned (if new) or discarded.

6.2.5 Micropipeties

Micropipettes are used for preparing dilutions of calibration solutions and samples and for adding
reagents and spiking solutions during analysis. An assigned anatyst calibrates them upon reczipt,
quarterly thereafter, and afier maintenance. The pipette is repaired or discarded if delivery volume
is not within £5% of true.
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Operational Calibrations

Operational calibration procedures for many instruments vary with the method, especiaily for metals and

chromatographic analyses. This section is not intended to provide the details of calibration for each method

but only an overview. Details for cach method are found in the applicable Standard Operating Procedure.
The term “sample” as used here includes method blanks, LCSs, MS/MSDs, and duplicates.

6.3.1

6.3.2

6.3.3

6314

6.3.5

6.31.6

6.3.7

638

639

Titrants used for titrimetric analyses are standardized at least weekly, with the exception of those
for which 2 commercial supplier gives a shelf life..

pH meters are calibrated before each use with commercial buffers. At least two buffers, 3 pH units
apart, that bracket the sample value are used for calibration.

The conductivity meter is calibrated before each use, The constant used to calculate sample
conductance is determined with 0.01 M KCl solution. Calibration is verified with an independent
standard reference solution.

The coulometric detector of the total organic halogen (TOX) analyzer is checked before use each
day by injecting a NaCl standard into the titrating cell. An organic halogen standard, 2,4,6-
trichlorophenol, is adsorbed onto charcoa! and combusted with cach sample set to show proper
functioning of the total syster.

The total organic carbon (TOC) analyzer is calibrated before use each day with a single potassium
hydrogen phthalate (KHP) standard The concentration of the standard used (10, 400, or 2,000
ppm) depends on the TOC concentrations of the samples being anajyzed For most methods, two
injections are made, and the average value is used to calibrate the instrument. Calibration is
verified by using an independent reference solution: Continning calibration verifications are
performed afier every teath sample or as otherwise required by the method in use. For some
methods, a calibration curve is constructed from multiple standard levels.

The Lachat automated analyzer is calibrated before each use with a blank and at least four
standards. The number and concentrations of the standards are specified in each method. An
independent reference solution is used to verify calibration. Continuing calibration verifications
are performed after every tenth sample.

The ultraviolet/visible spectrophotometer, used for colorimetric analyses, is calibrated before cach
use with a blank and at [east four standards. The number and concentrations of standards are
specified in each method. An independent reference solution is used to verify caiibration.
Continuing calibration verifications are performed afier every tenth sample.

Atomic absorption spectrophotometers are calibrated before use for each metal analyzed, At Jeast
three points and a blank estabiish a curve. An independent check sample is used to verify initial
and continuing calibrations. Continuing calibration verifications are performed after every tenth
sample.

The mercury analyzer is calibrated before each use with a blank and four to six standards which
are carried through the entire preparation procedure, Calibration verification standards are
included with each batch. Continuing calibration verifications are performed after every tenth or
fifteenth sample, depending on the method.

B Y N B N B S A DN B B O S B B EE B e

F ol



6.3.10

6:3.11

63.12

6.3.13
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Themdumwlycmmledphmaacmmophmmmalmmedbdmmformhm
analtyzed. Calibrations use a blank and one standard. Calibmnonxsmuanyvmﬁedbyudngan
independent check sample or samples, and is verified again after every 10 samples.

The infrared (TR) spectrophotometer is used in the determination of petroleum hydrocarbons.
General instroment ‘operation is checked with polystyrene prior to its use. A minimum three point
curve is determined usiog 2 mixture of n-hexadecane, isooctane, and chlorobenzene.

The ion chromatograph (IC) is initially calibrated with a blank and up to five standards, depending
on the method being performed. An independent check sample is used to verify initial and
sample.

- Gas chromatograph calibrations are variable depending om the method being used. The CLP

protocol requires a three point initial calibration for most pesticides and a single point for multiple-
peak targets like PCBs, with contimuing calibrations every 12 hours. EPA 500 series methods
require a three to five point initial calibration and contimuing calibration every eight hours. EPA
600 series methods require a three point initial calibration and contimuing calibration verifications
every 24 hours, SW-346 methods (8000 series) require a five point initial calibration and
continuing calibration verifications after every 10 samples.

Gas chromatograph/mass spectrometer initial and continuing calibrations are preceded by
instrument tunes to confirm proper mass spectra can be obtained. CLP protocol requires five point
initial calibrations and continning calibrations every twelve hours. EPA 500 and 600 series
GC/MS methods have the same calibration timing as do the GC methods of the same series. EPA
8000 series require a five point initial calibration and continuing calibration verifications every
twelve hours.
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ANALYTICAL METHODS
7.1 Analytical Methods

Ross Analytical normaily uses published methods, ¢.g., Federal Register methods for Environmental
Protection Agency (EPA) compliance analyses, and varicus other regularly accepted analytical methods
such as those of the ASTML

The methods Ross Anatytical routinely uses for analysis are selected from these publications. Table 7-1 lists
these methods and the analytes or analyte classes to which they pertain.

It is our policy to use the most recent versions of EPA methods which have been promuigated. Most EPA
methods retain their same number at each update, but may have a revision number appended. For SW-346
methods, letters are appended to the base method number. For instance, Method $270B, promuigated
January 13, 1995, replaced Method 8270A, which had replaced Method 8270. In all tables of methods in
thig document, only the base method number is nsed.

Test r Evaluating Solid W: Physi i U.S. EPA SW-846, 3rd
Ed. Update 1I, January, 1995.

Methods for Chemical Analysis of Water and Wastes. U.S. EPA, Cincinnati, Ohio, Publication
No. EPA-600/4-79-020, Revised March 1983.

Pubhc Hu.lth Assn. Washmglon DC 20005,

Guidelines Establishing Test Procedures for the Analysis of Pollutants. Federal Register,
December 3, 1979, Vol. 44, No. 233, Part 3, pp. 69464-695735,

Soc1ety t‘or ‘I‘estmg and Matcnals Phxladelph.la, Pcnnsylvama

Annual Book of A dards, Volume 05.05 . C Coke. American
Society for Testing and Materials. Philadelphia, Pennsylvania.

Methods of Air Sampling and Analysis. 20d Ed., APHA Intersociety Committee, 1977.
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i jis M stion, 1st Ed, prepared for U.S.
EPAundﬂConu-ac(No 68-02-3111TechmcalDlmcuve 124, :

y j atvsis, U.S. EPA., Contract Laboratory Program, “Low Level
Concenlnuon Water for Orgamc Amlym. 10/92.

Anatysis, U.S. EPA., Contract Laboratory Program, “Organic
A.nnlyns,Mult:-Medm. Low-Medmm Concentration”, OLMO01.0 through OLMOL1.9 and its

Inorganic Anatvsis, U.S. EPA., Contract Laboratory Program, “Inorganic
Analym.Muln-Medna.Mﬂn-Common ILMO0.3.0 and its successors.

is, 4th Ed., U.S. Department of Health and Human Services,

OSHA Anatvtical Methods Manyal, Second Edition, January, 1990. U.S. Department of Labor,
Occupational Safety and Health Administration

Official Methods of Analysis, 15th Edition, 1990. Association of Official Analytical Chemist
(AOAQ).

EPA-GOO!?-TG-OOS EPA-60014-‘?1-0273. and USEPA-(SOOM-??-OZTD

Standard Operating Procedures

Ross Analytical normally uses standard operating procedures (SOPs) derived from the published methods.
The SOPs document how a parnticular reference method is performed in the Ross Analytical Laboratory.
The purpose of SOPs and their underlying methods are to easure that data are legally defensible and that
analyses are performed uniformly within the Laboratory.

New or pon-routine analyses usually do not have an SOP. SOPs for new analyses are initiated after Ross
Analytical decides to routinely provide the method. An SOP is written after the published method is
reviewed; the proper equipment is instatled, debugged, and is working properly; and analyst(s) has (have)
been appropriately trained in the method and equipment. In most instances an SOP is completed prior to
performing sample analyses. However, sometimes the analytical processes have not been fully optimized
prior to receiving samples for the new analysis, or a new analysis may be a one-time project.

Ross Analytical’s SOPs contain the following sections (when applicable):

Purpose

Application

References

Associated SOPs
Equipment

Standards and Solutions
Procedure

QC

Interferences
Troubleshooting
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SOPs are reviewed annually and revised as necessary. SOPs may contain modifications to the underlying
published method. If the modifications are not explicitly allowed within the scope of the method, this is
noted in the SOP. The Quality Assurance Manager keeps the master set of originals, and working copies
are kept in a central location in each laboratory. Table 7-1 includes the SOPs pertaining to each method.

Detection Limits
According to SW-846, the estimated quantitation limit (EQL) is

“the lowest concentration {of an analyte] that can be reliably achieved within specified limits of
precision and accuracy during routine laboratory operating conditions. The EQL is generally § w0
10 times the MDL [method detection limit]. However, it may be nominally chosen within these
guidelines to simplify data reporting. For many analytes the EQL analyte concentration is selectad
as the lowest non-zero standard in the calibration curve,”

Method Detection Limit (MDL) studies are performed in water, soil, and selected other matrices according
to 40 CFR, Part 136, Appendix B. A minimum of seven aliquots of a given sample matrix are spiked and
processed through the entire analytical method. The standard deviation is calculated The MDL is

computed by multiplying the standard deviation, witk n-1 degrees of freedom, by the appropriate Studentst

value representing a 99% coafidence level.

EQLs derived as multiples of MDLs are subject to change on a periodic basis as MDL studies are
conducted. Current water and soil EQLs for mctals and selected organic target lists are found in Appendix
B-1. However, EQLs are highly matrix dependent and in practice may be different than those listed in

Appendix B-1.

Ross Analytical considers EQLs to be reporting limits (RLs). Another term for the same concept is
Practical Quantitation Limit (PQL).



Ia.lide. Total (TOX)

Hexavalent Chronnium (colorimetric)

Quality Assurance Manual
Version 3.0
Page 32 of 97

Table 7-1 Parameters, Methods, and SOPs

Method(sX1)

EPA 305.4
EPA210.1

EPA 330.1 or 3502
ASTM D432

EPA 403.1
EPA320.1

ASTM D-240

EPA 410.4

SW 9030
EPA3253,8W 9252
EPA 3303
EPA110.2

EPA 335.2, SW 9010
EPA 333.1, SW 9010
SM 4500-CNI
W c:npu 7, Section 7.3
SM 4500-0G, EPA 360.1
EPA340.2
EPA340.2

EPA 130.3

ASTM D-30%

SW 7196

Marix

Voo

Watey

Water

Wasa

Waiey

Water

Wasts

Wl

Water

Water

Waer

Water

Voo

Wiater

Wasts

Water

Wi

Wuar

Water

Waste

Water

Roes Apatviical SOP(6Y

CW-033, Acidity

CW-001, Tota) Alkafinity

CW-013, Ammonis-Nitrogen

FP-00%, Determinstion of Ash Content
CW-032, Biochemical Oxygea Demand
CW-034, Bromide

FP-006, B Agafysis

CW-014, Chemical Oxygen Demand

CW-024, Amosiuzn Acstate Cation Exchangs Capacity
CW-002, Chiaride by Merauric Nitrate Tarstion
CW-062, Residnal Chlorine

CW.049, Color

CW-004, Toual Cyanide

CW-005, Cyanides Amenable to Chlorination
CW-031, Freo Cyrside

CW-052, Dissoived Oxygen

CW-010, Fluoride

CW-010, Fluoride

CW-003, Hardnes

FP-007, Total Halogen Content

CW-008, Hexavalon Chromium
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Table 7-1 Parameters, Methods, and SOPs (Continued)

Parapeter Methodis¥[) Masrix Row Agshvtical SOPYS)
Incxpnic lans in Water by IC EPA 300.0 Water CW-033, Inorganic loos in Water by IC Using Method
300.0
% Moksture EPA 1603 Soil OP-040, % Moisture Determination
Nitrate (colorimetric) EPA 331.1, SW 9100 Water CW-037, Nitrate
Nitrite EPA 3541 Wale CW.034, Nitrite
Nitrate-Nitrita EPA 3532 Water ' CW.038, Automaied Nitrate/Nitrite Amalysis
Nitrogen, Kjehdah! (TKN) EPAISLI Water CW-016, Total Kjeldah] Nitrogen
Odor EPA 140.1 Waer CW-050, Odor
Oil and Grease EPA 413.1, SW 9070 Water CW-009, Oil and Grease
Oil and Grease W 9071 Soil QP-046, Oil 2nd Gresse in Solide by 9071
pH EPA 150.1, SW 9040 Water/Soil Cw-022, pH
SW 9043 Waste
Paint Filter Liquids Test SW 9093 Waste CW-048, PFLT
Phenolics EPA 420.1, SW 065 Water CW-007, Tota) Phenolics
Phosphorus, Total EPA 365.2 Water CW-017, Total and Ortho Phosphorus
Phaephorus, Ovtho EPA 3652 Water CW-017, Toal and Ortho Phosphorus
Residus (Solide):
Filterable, Total Dimolved (TDS) EPA 160.1 Wty CW-011, Total Dissolved Solids (TDS)
Noo-Filterahls, Total Suspended (TSS) EPA 1603 Water CW-012, Total Suapended Sobids (TS5}
Total Solids (TS) EPA 1603 Water CW-013, Toul Solida (TS)
Volatile EPA 160.4 Water CW.055, Total Volatile Solids
Sealcsdle EPA 160.5 Water CW-056, Settleable Solids
Spexific Canductancs EPA 120.1 Water CW.037, Specific Conductance
Specific Gravity Liquid/Solid FP-004, Specific Gravity
Sulfue EPA 375.4, SW 9038 Water CW-059, Sulfare

! -
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Table 7-1 Parameters, Methods, and SOPs (Continued)

Method(s¥(1)

SW, Chapter 7, Sectim 7.3 .

EPA 376.1, SW 9030
EPA 425.1

EPA 413.1, 415.2, SW 9060

o "Lioyd Kaba™ (3)

SW 5020
EPA3SLL

EPA 418.1

SW9OTI/EPA 418.1

swial

EPA 1901

SWws0to

SW 6010

Inorpmic CLP SOW

EPA 200.7

EPA 200.7

EPA Ixxx.x, SW Taxx

EPA 245.x, SW TAT0, 747}

Mastriz
Wasts

Water

Waler

Water

Water/Soill

Water

Soil, waste

Waste

Water

Water/Soil'Waste

WaaSeil/'Wasto

Waler/Soil

Weier

Water

Watar/Soil

Water/Soil/ Wane

Ross Apalvtical SOP (6)

CW-030, Reactive Sulfide

CW-018, Total Sulfide

CW-060, Surfactarse (MBAS)

11-006, Noagargable Organic Carbon (NPOC) in Waters

1007, Orgumic Carbon in Soils, Domestic and Industrial
Wasten, Oils, and Sediments

11-004, Total Orgaic Halides in Waters
CW-061, Total Organic Nitrogen

OP-036, Exaraction and Analysis of Tota! Petrolamn
Hydrocarbous in Water Using Matbod 418.1 (IR)

OP-020, Extraction end Analysis of Towal Petroleum
Hydrocarbons in Soils

p-006, TCLP

CW-047, Turbridity

MT-001, Calibration snd Operaticms of the TJA Eaviro 36
MT-002, Quality Cautrol Procedures for the TJA Eaviro 36
1CP Using Method 6010A '

MT-006, Quality Cantrol Procedures for the TJA Eaviro 36
Using the CLP Susement of Work

MT-001, Calibration snd Opersticn of the TJA Eavim 36

MT-003, Quality Control Procedures for the TIA Enviro 36
ICP Using Methad 200.7

MT-008, Geoeral Calibration and Operation of the Varian
Spectraa 4002

MT-004, Mercury Anatysis by CVAA



Metals Digestion Procodures

Metals by ICP md GFAA

Metals by ICP and GFAA

Arsemic and stlenium by GFAA

Metahy by CLP protacol

Multimactals train (source emitsons)

Metals in workplace air

Pangeable Halocarbons and Aromstics
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Table 7-1 Parameters, Methods, and SOPs (Continued)

Mathed()(1)

EPA 245.1, SW 7470

EPA 245.5, SW 7470, 7471

$W 3014, 3020
SW 3050

SW 7060, 7740

CLP SOW ILM02.0

40 CFR 266 Appentix IX,
EPA 29 (4)

NIOSH 7300, 7082

EPA 601, 602

Mg

Water

Soil'Waste

Waex

Water

Walsr

Filter

Water/3all

Water

Bom Apalvtical SOP (€)

IP-001, Digestion Procedure for Meroury in Aqueous
Samples

{P-002, Digestion Procedure for Mercury in Solids and
Neo-Apooits Wastes Using SW-346, Methods 7470 and
7471

IP-003, Digestion Procedire for Matals in Aquoxts
Samples Using SW-846, Mrthods 30104, 3020A

[P-004, Digestion Procedhure far Metals in Solids and Non-
Aqueous Wastes Using SW-846, Methods 3030A

1P-003, Digesticn Procechore for Arsenic and Selenium in
Aqueous Samples Using SW-846, Methods 70604, and
7740

TP-007, CLP Digtstion Procedure for Metals m Aqueous
Sumpla

IP-008, Digestion Procedure for Metats i Stack Emissions
froent Hazardous Waste Incinerators aod Similar
Combugtion Processes

[P-009, Digetion Procodure Industrial Hygiene Air Filters

GV-003, Analyzis of Purgeable Halocerbons and Aromatics
in Series by Method 8021

GV-008, Analysis of Purgesble Halocarbons snd
Aromatics in Seriea by 601, 502
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Table 7-1 Parameters, Methods, and SOPs (Continued)

Mathod(o)(1}

SW 3080, 8081
EPA 608

CLP SOW OLMO1 9

EPA 510, SW 2100

SWs141
SW3als0

SW 2013 (Modified)

SW 8015

NIOSH and OSHA Methods

EPAXC

EPA 608

W 3510, 3320

CLP SOW OLM01.9

Matrix

Water/Seil

Water

Water/Soil

Water/Soil

Water/Soil

Waten/Soil

Water/Soil

Water/Seil

Tedlartng

Waters

Water/Soil

Warer/Soil

Rom Apalvti-a SOP (6}

GP-004, Apalysis of Organochlorine Pesticides and
Polychlorinated Bipheyyls (PCBa) - Meduwnd 2081

GP-007, Analysis of Organochlarine Pesticides and
Polychlorinated Biphenyls (FCBy) by Method 608

GP-003, CLP Pexticide'PCB Analyss

GX-008, Analyzia of Polyouclear Aramatic Hydrocarbons
by Method 610

CL-009, Analyns of Polymuciesr Aromatic Hydrocerbons
by Method 8100

GP-001, GC/TSD Analysis for Organophospborus
Pegtics

X003, Chlarinated Herbicide Analysia (EPA SW-846,
Metbod £130)

GX-007, Analysis of Total Petroleum Hydrocarboos by
GCOFID

GV-001, Analyzis of ASeahols by Direct Injection

GV004, Analysis of Microdistilled Aloobols by GC/FID
Lsing Modified Methad 8015 )

GA-00], Analyzing Charcoal Tubes for Sotvents

GA-002, Analyxis of Permancen Gases

OP-034, PesticidoPCB Water Extraction Using EPA
Methad 608

OP-007, Pesticide and PCB Extraction Using SW-346,
Mahaods JI10A, 3520A

OP-014, PCB Solid Waste Extraction
OP-026, PUF Sanple Extraction
OP-032, Extraction of PCBs from Wipes or Swabe

0P-008, CLP Pesticide/PCB Extraction



Tota] Petyolon Hydrocarboos

Gas Chromatograply/Vism Spectrometry

Volatile Organics

Ovganics in Air
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Table 7-1 Parameters, Methods, and SOPs (Continued)

Meabhod(s¥1)

Swia

SW el

SW 3013 (Modified)

EPA 624, SW 2240, 8260

EPA 5142

CLP SOW OLMO01.9

EPA 615, SW 8270

CLP SOW OLMO1.9

TO-14(5)

Msix

Water/Soil

Water/Sail

Water/Soil

Water/Sodl

Water

WaterfSoil

Water/Soid

Water/Soil

Tenax/Charcoal

Rows Apalytical SOR(6)

OP-011, Extraction of Organoplsspherus Pesticides from
Water Saprples by Continmous Extraction

OP-013, Extraction of Organophosphorus Pesticides from
Sail Samphea

OP-013, Extraction of Acid Herbicides from Water Samples

OP-009, Extraction of Acid Hearbicides fom Solid Samples

" OP021, Extraction of Water Samyples for Petroleuny

Hydrocarboos, Analysis by GC

OP-031, Microdistillation of Alcohols from Solid and
Liquid Samples

MV-001, Determination of Volatile Orgasic Cormpounds by
GC/MS by Methods 82400, B260A

MV-006, Analysis of Low Level Purgeable Organic
Compounds by GC/MS Using Method 8260A

MV-007, Analysis of Volatile Compounds by GC/MS
Using Method 524.2

MV-0035, Analysis of Volatile Compounds bry GC/MS for
cLe

MX-003, Apalysis of Aqueous Sarmples for Semivolatile
Ovgraicy Using Method 625

MX-002, Analysis of Semivolatile Coumpounds by GC/MS
for RCRA/CERCLA by Method 8270B

MO(-001, Aoalyza of Semivolatile Compounds by GC/MS
for CLP

MAD01, Tenax and Tenax/Charcoal Sorbent Trap
Analysis

MA-006, Analyris of SUMMA, Polished Canistery by
GCMS for Non-CLP

MA-007, Anaiysis of SUMMA Polished Canisters by
GC/MS for Noo-CLP, Low Level Curve
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Table 7-1 Parameters, Methods, and SOPs (Continued)

l&pﬁﬂhﬁ.m . CLP dnaft SOW Tenax MA-003, Teoax Sorbent Trap Analysis for CLP
Canister MA-003, Analyzis of SUMMA Polished Cantisters by
I GC/MS for CLP
Preparation Methods for GC/MS
lWIﬂMﬁ . SW3510,3520 Water OP-001, BAN/A Extraction of Water Samples Using SW-
- ., 346 Maethode 3510A, 3520A
l SW 350 Soil/'Weste OP-011, Utrasonic Extraction of BENAs from Low Level
Soils, Solid Wastes, and Sludges
SW 1580 Waste OP-025, BNA Liquid Waste Dilution
SW k40 Waste OP-038, BAN/A Soxhlet Extraction for Wastes by Mahod
3540A
EPA 623 Waia OP-033, Extraction of Base/Nexrtral and Acid Compounds
from Aqueous Sanmples Using Method 613
Organics in Air TO-4, TO-13 (5) Air OP-026, PUF Sumple Extraction
SW o010 Air OP-030, MM$ Sample Extraction

[¢4] Methods noted are the most current wersions svailable. For oample, Method 5240 listed sbove may be the Intext version (6.g., 240D unless the B has
boen suparseded). Sourcss are a3 follows, except as ooted otharwise,

Methods for chemical Analysis of Waters and Wastes (morgunics), Metheds for Organic Chemical Anslysis of Municipal and Industrial

Wastowatsr (organics)

Test Maethods for Evalusting Solid Waste, Physical/Chemical Mothods

American Society for Testing and Matsrials, Aooual Book of Standards

Standard Methods for the Examination of Water wnd Wastewster

NIOSH Manual of Analytical Methods

OSHA Analyuical Methods Mamual

) Determination of Total Organic Carbon m Sedimend, Lioyd Kabn

(k3] Metals sre antimeany, sremic, beryllium, cadmivm, chromium, copper, tead, selenimm, silver, and thallium,

) From 40 CFR 60, Appendix A

e3) Compendivin of Methods for the Determination of Toxic Organic Compounds in Ambient Air

{6 SOPy arv subject to revisions. Check your SOP notebooks for the most current SOP available,

35R57



8.0

Quality Assurance Manuat
Yersion 3.0
Page 39 of 97

DATA REDUCTION, VERIFICATION, AND REPORTING

82

Data Reduction

Data reduction is the calculation of final results from raw data. Most data reduction at Ross Analytical is
auntomated to reduce errors and speed the process. However, manual calculations predominaie for wet tests
such as titrations and gravimetric analyses. Some data reduction occurs at the instrument level, while other
data sets are reduced within the LIMS or with stand-alone software. Data transfer is electronic wherever
possible, again 1o reduce errors and increase speed.

Data Verification

Data verification (data review) is a multistep process designed to detect and correct errors as early as
possible. The data verification system is designed so data are released to the Reporting Department fully
calculated and in their appropriate final units. A representative number of data sets are reviewed by the QA
department, but the responsibility for verification lies within each analytical department.

The data items reviewed vary with the analysis and include applicable items from this list:

Initial and continuing calibrations (proper levels and frequency, acceptable linearity and drift)
Instrument blanks (proper frequency, results within limits})

Method blanks (proper frequency, results within limits)

Quality Control samples (proper frequency, results within limits)

Manual data entry (correct weights, volumes, and moistures})

Manual calculations (same result when repeated)

Surrogate recoveries (within limits, or out for legitimate reason)

Completeness (necessary forms and raw data present)

a 0 o 09 o & 0 O

821 Analyst Review

The analyst, or data reducer if he or she is not the analyst, performs the first review of all of the
applicable items above. Items failing review are examined to find the source of the error.
Corrections are made as needed; these may be as simple as replacing a wrong result with the right
one or as complex as initiating repreparation of an entire batch, Corrective actions are
documented. Upon successful analyst review, the data are passed to the next level.

822 Supervisor Review

The Group Leader or a senior analyst other than the original data reducer perform a second review.
Selected items from the above list are checked. Manual calculations undergo up to a 100% check,
depending on complexity. Upon successful supervisor review, the data are flagged in the LIMS as
available for reporting. The physical data package is examined for completeness and passed to the
Reporting Department.
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Final Review

Final review is performed by the Reporting Department with input from the Project Manager as
needed. The QA Department may also review selected data sets at this stage. Final review
examines elements which would not be apparent to a single department, such as relationships
between wet chemistry and metals results or comparison with historical data. A unifying narrative
is written at this stage if needed.

Data Reporting

84.1

842

843

844

Acquisition of Computer Readable Data

Data from computer based data systems are electronicaily transferred to the LIMS with analyst
verification of the proper linkage and transfer. Data output by dedicated microprocessor data
systems are captured; the analyst tags the data with the proper identification information and
electronically transfers them into the LIMS. Noa-computer generated data are entered into the
LIMS manually. :

Updating Computer Readable Data

Data entered into the LIMS follow a standardized flow chart with a review at each step along the
path. Data in the active step are available for data entry or editing. Whea that step has been
verified, the data are locked and prevented from any further modification without intervention by a
supervisor or the Information Systems (I1S) Department. The LIMS maintains an audit trail of all
changes to the data.

Correcting Computer Readable Data

Any changes to data that have previously been reviewed and verified require intervention by the
QA Manager, a Group Leader, the Operations Manager, the Technical Director, or a member of
the IS Department. This individual “unlocks™ the data file to allow changes to be made. The
change itself may be performed by a member of the originating department. The reason for the
change and the person making it are entered into the LIMS audit trail,

Storage and security of computer readable data

The LIMS software and data reside on a UNTX platform computer located in the IS Department
office. Access to this area is limited to members of the IS Department, the President, the
Operations Manager, the Technical Director, and the Safety Officer. Each Ross Analytical
employee has a pair of unique login name/password combinations which set his or her security
access at the appropriate level of need. The first pair allows access to the UNIX systern and the
second to the LIMS itself.

The LIMS software and database are backed up during the night following every business day. A
weekly backup is also made and stored in secure off-site storage. Data are archived as needed,
duplicated, and stored locally in the IS Department office and in secure off-site storage.

The LIMS provides an audit trail of all accesses and changes to the LIMS system and documents
all transactions.
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8535  Report Preparation

At compietion of the final review by the Reporting Department, data are flagged in the LIMS as
available for printing, Printing is initiated as needed, the cover page of the Certificate of Analysis
is signed, and the report is assembled for sending. Reports for analyses performed by U.S. EPA
Contract Laboratory Program (CLP) protocol are assembled according to the relevant Statement of
Work (SOW). For non-CLP analyses, one of three levels of reports is prepared:

8.5.5.1 Ross Analytical Report Level 01

This is the simplest repont, a Certificate of Analysis. It includes a cover page, report
commeants (narrative) if necessary, descriptions of test methodologies, anaiytical results,
and the Chain-of-Custody.

8.5.5.2 Ross Analytical Report Level I

The Level I report is a Level [T report with a Quality Control Summary section. The
contents of the summary vary with the client’s needs and expectations. It may include
blank results, LCS recoveries, MS/MSD results, duplicate analysis results, and other,
similar, data.

8.55.3 Ross Analytical Repon Level |

The Level [ report is a “CLP-style™ data package for analyses performed by other than
CLP protocols. Its structure follows, as closely as possible, the basic inorganic and
organic SOWs. It is essentially a Level Il report containing summaries of all blanks and
QC analyses, with the addition of analytical sequence lists, calibration summaries, and
raw data for all calibrations, samples, blanks, and QC analyses.

856 Post-Reponing Changes

Occasionally an error is found after a report is sent, or a client requests revision of a report. Such
changes require the same steps as changes at any other stage of the process. Data are made
accessible as in 8.4.3 above, the change is made, and the reason for the change and the person
performing it are recorded in the LIMS audit trail. The report is then reissued, with a description
of the change included in the narmative.

Project Files

Project files contain the record of the analyses performed on the samples. Files normally contain a copy of
the report (including Chain-of-Custody) and copies or originals of the work order, any nonconformance
memos, and most raw data for the samples. Raw data (instrument output) for ICP, AA, TOC, and TOX
results are kept in a master file in the Metals Department because those runs usually include results from
many work orders. Run summaries are included in the project file (o allow recovery of the raw data if
needed Raw data are copied as needed for submission or inclusion in individual SDG files. Raw data for
GC and GC/MS initial calibrations are also kept in master files, and summaries {equivalent to CLP Form
VT) are in the project file. Raw data and summaries for GC and GC/MS continuing calibrations are in the
project file. Master files are maintained in the department of their origin for one year and then moved 10
long-term storage. Purely business-related records, such as quotations and invoices, are not part of the
project file. Project files and related master files are retzined for a minimum of three years from submission

of the report.
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Quality Assurance/Quality Control Files

TheQuahquDepammﬁluonAmdQCrwordswhmhmm&mlyhnhdm
individual sample sets. These files include the following:

Method Detection Limit (MDL) studies
Site visit (audit) reports and responses
Performance Evaluation (PE) sample results
Quality Assurance Project Plans (QAPPs)
QC analyses tabulations and control charts
Refrigerator and freezer temperature records
Balance calibration and daily check records
Reagent water check records
Noncouformance log

Masters of current and out-of-date SOPs
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INTERNAL QUALITY CONTROL

The quality of reagents, supplies, water, and other materials used in the laboratory directly affects the quality of
analytical results. Purchased materials must be controlled {o verify that reagent requirements, whether lab-specific
or method-specific, are met. Each laboratory has one or more persons responsible for purchasing laboratory
materials and controlling them. The quality of reagent water produced by Laboratory deionizing systems is also
critical to data quality.

9.1

92

Reagents and Standards

Most chemicals (reagents, as distinguished from analytical standards) used in the Laboratory are of ACS
Reagent quality or better, Solvent purity is specified in cach SOP and is normally chromatographic grade or
better. Reagents for some analyses have special purity requirements; an example is those used for mercury
analysis, which are specified mercury-free. Analytical standards are traceable to NIST when possible or are
otherwise centified by their manufacturer. Certificates of Analysis for standards are stored in the office of
the Quality Assurance Manager.

Reagents and standards are logged into a database upon receipt and assigned an inventory number and
expiration date. Regents and standards which are subject to chemical changes have expiration dates
assigned by the manufacturer. Other reagents, such as sodium chloride, have no physical “expiration” and
s0 are assigned a three year life. Reagents are stored in a manner which best maintains their quality and
integrity and the safety of Laboratory personnel.

Solutions made from stock reagents are logged and are traceable to the specific bottle used in preparation.
If a contamination problem is found, the affected stock is identified and immediately removed from use.
Each lot of high volume solvents such as methylene chloride is checked for impurities before use. H found,
the lot is rejected and a new lot issued

Group Leaders are responsible for purchasing reagents and standards of the quality appropriate for their
use. They are also responsible for removing expired materials from their labs and transferring them to the
SHE Department for proper disposal.

Laboratory Pure Water

Laboratory pure water (reagent water) is prepared with one of two deionizer systems. Standard purity water
is passed through beds of activated charcoal and mixed ion exchange resins. This water is availabie at taps
throughout the Laboratory and is used for wet chemical analyses and final rinses of washed labware. High
purity water is standard purity water passed through a LabConCo polishing system to remove the last traces
of organic and inorganic contamination. This water is available at taps in the Wet Chemistry, Sample
Preparation, Organic Standards Preparation, and Metals Laboratories and is used for organic bianks and for
metals analyses.

The conductivity of both the standard and high purity water is checked daily. The volatile organic content
of the high purity water from the Organic Preparation Lab and the Standards Preparation Room taps is
monitored monthly. A sample drawn from each location is analyzed by SW-846, Method 8021.
Acceptance criteria for both sets of tests are listed in Table 9-1.
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Compressed Gases

High purity nitrogen and argon are piped throughout the Laboratory from bulk liquid cryotanks. Other
gases, such as hydrogen and helium, are purchased in individua! cylinders. As with reagents, Group
Leaders are responsible for purchasing compressed gases of the appropriate purity for their ase.

‘Standard gas mixtures for calibration are also purchased. Their certificates of analysis are stored in the
Quality Assurance Manager's office,

Laboratory Glassware

Laboratory glassware and plasticware are kept stocked by the individuat departments which use them
Volumetric ware, such as pipettes and volumetric flasks, are Class A. Permanent glassware installations,
such as cyanide stills and banks of condensers, are maintained wherever practical. Labware is cleaned
according to its intended use as described beiow. The standard operating procedure for glassware cleaning
is posted in the Giassware Cleaning Room.

94.1 GhsswareﬁrWetChcmis;ryandMetalsAnalym

Following glassware use, the glassware is rinsed with hot tap water (o remove residues. The
glassware is then soaked in a Alco-Nox solution and is scrubbed to remove all surface residues. It
is then rinsed well with tap water to remove all traces of detergent, followed by several rinses with
deionized water. If glassware still contains stubborn deposits, special cleaning steps described in
the SOP are used.  Glassware are dried in an oven overnight Prior to metals analyses, glassware is
soaked in 1:1 nitric acid:water and thoroughly rinsed.

942  Glassware for Organics Analyses

Organic glassware cleaning follows the same procedure as above up to the drying step. Before
oven drying, the glassware is rinsed with methanol. It is then is cither air dried or oven dried
before storage. Immediately before use, the glassware is rinsed with the solvent to be used in the
method.
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Table 9-1

Inorganic and Organic Laboratory Water Checks

E ! - ! : I! g'!;g‘! g I. ! -
Conductivity/Inorganic Check Deionized Water - < 1.0 umbos/cm Check cartridges
and filters; replace
if necessary.
LabConco Water - < 0.2 umhos/cm Check cartridges
and filters; replace
. if necessary.
8021/Organics Check All compounds except metrylene chloride thenwatuthc
must be <EQL. nextday. Ifitis
still out, notify
the QA Manager,

—
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PERFORMANCE AND SYSTEM AUDITS

The Ross Analytical Laboratory is subject to several types of audits each year, both internally and by outside parties.
These include performance audits, system audits, and data quality audits, These audits are performed for the
following reasons: :

10.1

10.2

To determine that contractual and regulatory obligations are being fuifilled.

To determine that Ross Analytical procedures and standards are being followed
To establish that quality assurance objectives are being met

To identify potential or existing deficiencies.

To determine that proper records are being-maintained.

Proficiency Testing Programs - Performance Audits

Ross Analytical participates in many proficiency testing programs administered by government and private
agencies. Many of them are part of accreditation or certification programs. They include:

The U.S. EPA Water Pollution (WP) Performance Evaluation Studies for trace metals, minerals,
nutrients, demand, PCBs, pesticides, volatiles, and m;sccllaneous wet chemistry parameters;

The U.S. EPA/Ohio Department of Health Water Supply (WS) Performance Evaluation Studics for
trace metals, trihalomethanes, and other volatile organics;

The State of New York Department of Health Performance Evaluation Studies: Non-Potable Water
series for demand, nutrient, minerals, miscelianeous wet chemistry parameters, metals, volatiles,
semivolatiles, pesticides, PCBs, and herbicides; Solid and Hazardous Waste series for metals,
hazardous properties, volatiles, semivolatiles, pesticides, and PCBs; and Air series for particulate,
volatiles, and PCBs..

The U.S. EPA Contract Laboratory Program (CLP) Quarterly Blind Performance Evaluation
Studies for volatiles, semivolatiles, and pesticides/PCBs.

The Proficiency in Analytical Testing (PAT) program sponsored by the National Institute of Safety
and Health (NIOSH), for metals and organic solvents;

System Audits

System audits are performed by the Quality Assurance Manager and agencies such as the U.S. EPA, private
laboratory accreditation programs, and clients. Their purpose is to determine if the laboratory’s quality
assurance program is adequate and if the procedures described by it are being followed.
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Audits by External Agencies

Examples of agencies performing these audits are the U.S. EPA Contract Laboratory Program
(CLP), the Ohio EPA, the New York State Department of Health, the American Association for
Laboratory Accreditation, and the American Industrial Hygiene Association.

The audits by these agencies generally examine the laboratory’s QA Plan, its sample receipt and
log-in procedures, calibration and analytical practices, and record keeping. Schedules vary, but
normaliy at least one system audit is copducted each year by each program.

Reports from external auditors are reviewed by the Quality Assurance Manager, Technical and
Quality Director, Operations Manager, and other individuals as necessary. Corrective actions are
decided among all affected parties. A corrective action reply is prepared by the Quality Assurance
Manager for the auditing client or agency. Corrective actions are performed by the necessary
Group Leader or staff departmental area supervisor. A follow-up internal audit is made after the
implementation deadline to ensure that corrective actions have been taken

Internal Audits

Internal audits of each operating department are conducted by the QA Department twice per year,
The process is detailed in SOP QC-012, Internal Quality Assurance Audit Procedure. A repont is
generated which includes Findings, Comrective Actions, and Corrective Actions Needed From
Previous Audits. Findings are items which are deemed deficient and need anention. Corrective
Actions are a list of items which specify how the findings are to be corrected.  The last category
lists any deficiencies which were not adequately addressed since the previous audit or items which
were corrected but reoccutred since the last audit.

This report is distributed to the Group Leader in charge of the department, the President, and the
Operations Manager. It is the responsibility of the Group Leader to make all appropriate changes
listed in the report. Follow-up will occur foilowing the implementation deadline to ensure that
corrective actions have been taken.

Method audits are conducted on a periodic basis. Resuits from the audits are used to evaluate the
effectiveness and correctniess of standard operating procedures. Additionally, analyst performance
is evaluated by how well the analyst complies with the standard operating procedures. Written
reports are prepared for the Operations Manager, the Technical and Quality Director, and the
Group Leader of the department.

Subcontractor Approval Process

Ross Analytical has a formal process for approving subcontractors laboratories. The approval
process is outlined in SOP QC-014, Subcontractor Approval Process. The process includes, at a
minimum, an examination of the proposed subcontractor’s Quality Assurance Program Plan or
Manual and applicable SOPs. Results of third-part performance evaluation samples for the
analyses in question are also examined, if available. The approval process can also include the
submission of single-or double-blind PE samples. Subcontractor data are clearly identified in
reports. Client-designated subcontractors are not necessarily put through the approval process and
might not become approved subcontractors of Ross Anaiytical.
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Certifications, Accreditations, Approvals, and Licenses

Ross Analytical is approved to perform under many government programs. These approvals are variously
called certifications, accreditations, approvals, or licenses. Bnefdesmpuonsofeach follow.

10.3.1 Federal Programs

10.3.2

10.3.3

U.S. EPA Contract Laboratory Program (CI.P), Regular Analyueal Services (RAS). Contract
holder since January, 1992.

U.S. EPA Contract Laboratory Program (CLP), Special Analytical Services (SAS). Approved
since August, 1992,

U.S. EPA Region V, RCRA. Approved June, 1992, to perform Appendix IX analyses on RCRA
Corrective Action project in Region V.

[J.S. Department of Agriculture. Permitted since to receive soils from outside the continental U.S.
and from quarantined areas within the U.S..

Nuclear Regulatory Commission Licensing. Licensed to receive environmentat media from
regulated sites.

State Programs

Ohio EPA, Division of Emergency and Remedial Response. Certified since January, 1995, to
perform analyses in support of Voluntary Action Program cleanup projects in Ohio.

Ohio EPA, Division of Drinking Water. Certification for metals and volatiles initiated

State of New York Department of Health. Approved since January, 1992, for PCBs in non-potable
water; March, 1992, for PCBs in non-potable water; April, 1993 for aromatic and halogenated
volatiles and particulate in air and emissions; April, 1993 for volatiles, semivolatiles, pesticides,
PCBs, herbicides, metals, total organic carbon, and wet tests in non-potable water, and April,
1993, for characteristic testing, volatiles, semivolatiles, pesticides, PCBs, and metals in solid and
hazardous waste.

State of California Department of Health. Approved since March, 1994, for inorganic and organic
analyses of hazardous waste and organic analyses of wastewater.
Private Programs

American Industrial Hygiene Association (ATHA). Application for accreditation pending.
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FREVENTIVE MAINTENANCE

Preventive maintenance is an organized program to maintain proper instrument and equipment performance. The
frequency of maintenance is based on the manufacturer’s recommendations and on previous experience with the
instrument, A maintenance schedule is prepared for cach instrument in the program and kept in a maintenance
logbook. Maintenance is documented in the logbook. Group Leaders are responsible for following the preventive
maintenance schedules. The QA Department audits maintenance logbooks as part of the semiannmal internat system
andits.

A major part of the preventive maintenance program is a an adequate spare parts inventory. To minimize downtime,
consumables and parts including reagents, columns, filaments, electron multipliers, and computer boards are kept on
hand for most instruments, Used parts are immediately replaced to maintain necessary backups.

Table 11-1 summarizes the Ross Analytical preventive maintenance program. It includes instrument identification,
items to be checked or serviced, and the frequency at which each operation is performed.
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Table 11-1

Preventive Maintenance Summary

Item Checked/Serviced
External service calibration
Conductivity checked
Cartridges changed
Temperature checked and logged
Electrode cleaned

Instrument response checked with commercially
purchased solutions

Outside of instrument wiped down
Conductivity ceil cleaned

Replatinization -

Adjust furnace temperature

Empty waste acid containers

Inlet and outlet tubes checked for residue buildup
Inlet and outlet tubes cleaned or replaced
Cell electrodes checked for residue buildup
Cell electrodes cleaned or replaced
Electrolyte replenished

Outside of instrument wiped down

Septa replaced |

Reagent in reaction vessel replenished

Tin and copper scrubbers repacked

Pump tubing replaced

Lithium hydroxide scrubber repacked
Cupric oxide furnace tube rcpacked
Qutside of instrument wiped down

Ross Analytical Services, Inc.
Quality Assurance Manual
Version 3.0

Page 50 of 97

Frequency

Daily

As peeded
Daily

. Monthly or as needed

Weekly

As needed
As needed
As nesded

As needed
Daily

As peeded
As needed
Weeldy
As needed
Daily

As needed
As needed
As needed
As needed
Weekly



Instrument

Table 11-1
(Continued)

Item Checked/Serviced

AA Spectrophotometer  Burner head checked

Furnace

Burner bead cleaned

Flow chamber checked and rinsed
Flow chamber cleaned

Nebulizer checked and rinsed
Nebulizer cluned

Drain bottle checked and emptied
D, lamp changed

Gas supply and pressure checked
Graphite tube checked

Contract rings checked

Contract rings cleaned or replaced
Quartz windows checked

Quartz windows cleaned or replaced
Pump tubing replaced

Capillary tubing checked

Capillary tubing replaced

Torch quartz tube checked

Torch quartz tube cleaned or replaced
Torch injector tube checked

Torch injector tube cleaned or replaced
Nebulizer insert cleaned or replaced
Drain bottic emptied

Nebulizer insert checked

Pump oil changed
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Frequency
As needed
As needed
As peeded
As needed
Daily

As needed
As needed
As peeded
Daily
Daily

As needed
Daily
As needed
Daily

As needed

As needed
As needed
As needed
As needed
As needed
As needed



Table 11-1
(Coutinued)
Item Checked/Serviced

Column maintenance

Clean purge and trap

Clean injector port

Column packing replaced

" Detector cleaned

Glass wool plug changed
Insert cleaned
EC (Ni-63) wipe test

Replace sepla

Replace septa -

Liner cleaned

Column maintenance

Clean purge and trap

Clean injector port

Clean ion source

Replace Filament

Clean quadrupie rod

Replace resistor or election multiplier
Replace o-ring on magnet well flange or front cover port
Check air filter for obstruction
Change air filter

Check cooling fans

Clean cooling fans

Inspect ail PCBA's, interior of module

Thoroughly clean the interior module of each PCBA

Ress Analytical Services, Inc.

Version 3.0
Page 52 of 97

Frequency

Semiannually or NRC requirements
After each production sequence



Table 11-1
{Continued)

Item Checked/Serviced

Clean turbometer pump fan

Change rotary vane vacuum pump oil
Regenerate air filter/drier desiccant

Replace ferrules (interface oven and transfer line)
Clean power-supply cooling fan

Clean magnetic tape drive

Clean and lubricate auto sampler

Ross Anatyncal Services, (nc.
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Quarterly

Quarterly
Change semiannually
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120  ASSESSING DATA PRECISION, ACCURACY, AND COMPLETENESS

12.%

12.2

Accuracy

Accuracy is defined as the degree of difference between measured or calculated values and the rue value,
Method accuracy. is evaluated.as the percent. recovery of a kmown laboratory control sample.

% recovery = Valye oblained x 100
True value

The average percent recovery of at least 20 measurements for a particular analysis is determined and three
standard deviations about the mean are calculated. The mean + three standard deviations about the mean
are considered the control limits. In cases where lab generated control limits are set, the analyst compare
their percent recoveries with these limits. If the recoveries are within limits, then the system is considered .
in control, In cases where method limits are used, the analyst compare their recoveries with the method
limits. If the recoveries are within limits, then the system is constdered in control. In either case, if an
analyst’s recoveries fall outside the limits established, then the system is considered out of control and
corrective action must take place. This comective action usually includes reanalysis and/or sample
repreparation foliowed by reanalysis.

Precision

Precision is defined as the reproducibility, or degree of agreement, between duplicate measurements of the
same quantity. Precision is evaluated as the relative percent difference (RPD) between the analyses. These
analyses are usually performed on matrix spike/matrix spike duplicate pairs (see below for definition). The
RPD is defined as the difference between the analyses, divided by their mean (average value), times 100.
For duplicate resuits, D1 and D2, the RPD is formed as follows:

RPD, % = 1-D2) x 100
{D1+D2)
2

If precision is calculated using three or more replicates, the relative standard deviation is used. The formula
for calculating the RSD according 10 SW-846, Chapter One-27, is listed belaw.

RSD= (8X)x100
where § = Variance and X = the arithmetic mean of the measurements.

Precision is dependent on the sample matrix. Precision may be assessed for laboratory operations with
laboratory duplicates and for feld and laboratory operations with field duplicates. ,
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Accuracy and Precision

Matrix spike/matrix spike duplicate (MS/MSD) pairs provide a means for measuring both accuracy and
precision of a measurement on the same sample. Two separate aliquots of sample are spiked with the
compound(s) of interest. If the percent recoveries and RPD fall within the control limits generated in the
same manner as for LCS data listed above, then the batch is considered good. If the percent recoveries fall
outside the control limits generated as above, then, in most- instances, the aiethod specifies corrective
actions which must be taken before continuation of analysis.

In some instances, the method does not specify control limits nor corrective actions to take if recoveries or
RPDs are out of control limits. In these cases the MS/MSD pairs are used to provide additional QC
information in cases where none would exist otherwise.

Completeness

Completeness is expressed as the percentage of valid data obtained from a measurement system. This is
measured by using the following equation witere A is defined as the mumber of valid results and B is defined
as the total number of possible results:

% Completeness = A/B * 100

Sometimes it is necessary to report questionabie results, because of matrix effects or uncorrectable
laberatory error. Such results are qualified in the report. In these sitations, completeness cannot be
calculated because the usefulness of the data are not known.

Representativeness

Representativeness expresses the degree 10 which data accurately and precisely represent a characteristic of
a population, parameter variations at a sampling point, a process condition, or an environmental condition.
Representativeness is a parameter dependent on the proper design of each sampling program and of proper
laboratory protocol. Laboratory representativensss can be ensured by analysts collecting an aliquot of
sample which accurately represents the sample itself.

Comparability
Comparability is a qualitative parameter that expresses the confidence with which one data set can be

compared with another. The exteat to which existing and planned anatytical data are comparable depends
both the similarity of sampting and of analytical methods.
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13.0 NONCONFORMANCE AND CORRECTIVE ACTION

Definition

Anmﬁomamrsmmmddunauonﬁnmmewqumsofamndardmmpm
(SOP) or Quality-Assurance Project-Plan (QAPP).

Nonconformances always have the potential to affect data quality. Nonconformances must be
communicated to the appropriate Group Leader and the Quality Assurance Manager or Director and
corrective actions approved by them. Many nonconformances require that the client be notified and provide
direction. A nonconformance memo is not permission to accept the ervor but an effort to prevent its
reoccurrence.

SOPQC-OOldctailsthenomnfommpm The nonconformance memo (Figure 13-1) is
printed on pink paper for visibility in a data package.

13.1.} Examples of Nonconformances

Because a nonconformance is an yncorrected deviation from an SOP, an out-of-control event
which is immediately corrected before samples are analyzed is oot a nonconformance. Examples

of nonconformances include:
° 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 aot 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,

° An out-of-control blank, surrogate, LCS, internal standard, etc., whose standard corrective
action (usually reanalysis) is not performed.

° 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 of review.
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13.1.2 Exampies of Other Events

Examples of occurrences which are not nonconformances are listed below. Many of these
occwrrences need to be recorded in a narrative form for inclusion in report comments,

° 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, 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.
Focus of the Nonconformance System

The focus of the nonconformance system is to identify problems, correct them, and minimize the
probability of their recurrence. Corrective actions may be short term (¢.g., immediately reanalyze an
affected sample) or long term (e.g., provide additional training to an errant anatyst). It is the ultimate
responsibility of the Group Leader of the affected department to ensure that corrective actions (short and
long term} are taken. A copy of the memo is given to the appropriate Group Leader as a reminder of needed
corrective actions. A copy is also given to the Project Manager.

The person identifying a nonconformance immediately documents it in a Nonconformance Memo, proposes
or performs cormective action, and signs and dates the memo on the “Corrective action initiated/performed
by” line. The person performing corrective actions obtains the agreement of his or her Group Leader that
the actions are sufficient. The Group Leader signs and dates the memo on the “Operations concurrence”
line. In the absence of the Group Leader, the Operations Manager or Technical Director may substitute.

The person performing corrective actions also obtains the agreement of the Quality Assurance Manager ot
Director that the actions are sufficient. Additional corrective action may be proposed or required. This
person signs and dates the memo on the “QA approval” line.

Document Control

The Quality Assurance Manager maintains a log of all nonconformances and ¢orrective actions. The QA
Manager periodically reviews the log to determine if long-term corrective actions have been taken.
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Figure 13-1 Nouoconformance Memo
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QUALITY ASSURANCE REPORTS TO MANAGEMENT

A Monthly Quality Assurance Department reports are prepared for the President and Operations Manager during the
first ten days of the following month, Additional reports covering the findings of internal laboratory audits are
prepared within two weeks following andit completion.

Monthly reports include at a minimum the following information:

Summary of findings of internal andits completed in the month;

Corrective actions which were not taken in response to ap internal audit;

The number of nonconformances by category, including holding time violations, in the month;
The number of data errors by category in the month;

Scores of performance cvaluation studies recerved in the month;

Status changes in certification programs during the month;-

Summary of QA/QC training completed in the month;

Copies of external andit reports and their responses for the month,

The intent of this information is to provide input to management from the Quality Department in order that they may
take appropriaie actions necessary to maintain and improve quality.
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TRAINING
Adequate training of analysts, supervisors, and support personnel is vital for high quality and efficient operation, and
the personal and professional growth of employees. Ross Analytical provides internal and external training as
needed to fulfill these goals,
151  Job Descriptions
Job descriptions have been developed which list the duties and respoasibilities of each position. They also
describe the minimum qualifications in terms of education, experience, knowledge, and skills necessary to
perform the job.
152  Formal Short Courses and Training Seminars
Project managers and professional employees are kept informed of schedules fior short courses and training
courses include thase offered by the 1.S. EPA, instument manufacturers, major academic institutions,
research and professional organiritions, and contractors. Examples of subject matter of courses completed
by laboratory staff members include:
Ai:pollulidnmicmscopy
Atomic absorption: Applications technology in water quality laboratories
ICP analysis
Finnigan MAT series’'OWA GC/MS operation
Modem techniques of chromatography
Laboratory management
Quality Circle operation
Lachat analyzer operation
Department of Transportation regulations

Hazardous waste disposal procedures
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On-Site Training

In addition to off-site training, Ross Analytical has had on-site training by external consultants and
companies. Examples include the following:

Management and supervisory training

Performance appraisal training

LIMS training

Target and Envision™ training

Instrumental training on the ICP, AA, GC/MS, GC, and HPLC systems
On-The-Job Training

All new employees in the laboratory receive on-the-job training by senior-level personnel with experience in
EPA analytical methods and specialized methods performed by Ross Analytical. Major emphasis is placed
on detailed study of the Standard Operating Procedures (SOPs) that the new employee will be using. As
evidence that this training has been effective, new analysts must pass analyst proficiency testing studies
once the supervisor of the department decides that the analyst has had sufficient training and hand-on
experience. The decision as to when an analyst is ready to perform sample analysis without direct
supervision is Jeft to the departmental supervisor,

When new techniques are needed, the Technical Director or other senior-level person is assigned the
responsibility for their development and implementation. After these systems have been developed, tested,
and are operational, all personnel that will use the new methodology will train under the on-the-job training
program with guidance from the senior-level person assigned to the project.

Quality Assurance Training

Training for all staff on revisions of the Quality Assurance Manual is provided the month proceeding
handing out of the manual. Staff read and review the document prior to the training session. The training
session highlights various topics in the manual with emphasis on group participation. Upon completion of
the raining session, an examination is given. The examination covers quality concepts as well as details of
the QA Manual. If an analyst does not obtain a score of 75% or more, individual training and make-up
examination are provided.

New employees are trained and examined within one month of their starting date.

Throughout the year training is provided on specific quality issues such as nonconformances and cofrective
action, and evaluation of control charts,
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Quality Assurance Staff Training

Al Quality Assurance Department staff receive training so they are proficient in the requirements of the
Ross Analytical Quality Assurance Program and its application. Training emphasizes the performance of
audits and required reporting. This training includes audit fandamentals, objectives, characteristics,
organizations, performance, and results of quality auditing, reporting, foliow-up actions involved in
conducting audits. Related training includes statistical quality control, the writing of Standard Operating
Procedures (SOPs), and the review of analytical data and QA Project Plans by using standardized
guidelines. Quality Assurance Staff must be capable of effective written and oral communications with all
levels of the organization. Additional training in topics such as public speaking and how o run meetings is
provided as needed.

Safety Training

wmnwmmmmmmmmh‘mammmw
hazards present in the laboratory in which they work. The SHE Officer is responsible for safety and bealth

tmmngandthemmmamnsattmmngdocummon.

This training includes emergency and personal protection equipment, the OSHA Laboratory Standard,
OSHA permissible exposure limits, the Ross Analytical Chemicat Hygiene Program, and RCRA and TSCA
topics. It addresses general and specific laboratory hazards posed by equipment, reagents, and sampies. It
also addresses laboratory waste disposal. All new employees and temporasry empioyees are included in any
on-going training which is provided.

Training Records

'l'hel.ralmngranordswh:chmm@monmhdlucmplmmmemmwmwm
mstoredamhstedmthechanbelow

Training Record Storage Location
Personal Resumes Departinent of Human Resources
Copies of Diplomas Department of Human Resources

Copies of Internal and External Training Certificates  Department of Human Resources

Professional Certificates ' Department of Human Resocurces
Analyst Proficiency Test Results Quality Assurance Department
Quality Assurance Examinations Quality Assurance Department
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SOFTWARE QUALITY CONTROL

16.1

16.2

16.3

16.4

16.5

16.6

Lifecycle Procedures Applied to Computer Software Systems

Software is usually available on-line until superseded by a newer version. At that time, the old version is
remaved and replaced by the new version. Documentation and origioals of the version which was removed
are stored in the Information Services (IS) Department. Software is reviewed periodically and if found to be
of little or no value is removed from the system, with the original documentation and software stored in the
IS department

Testing Requirements for Laboratory Computer Systems

The majority of the instrument-specific data systems are part of the instrument purchase and are accepted
without further testing since the manufacturer of the instrument will be the source of support for those
systems. When original, instrument vendor-supplied hardware is replaced (usuaily to upgrade computing
power), backups are made of the old system and the new system is tested to verify that it works as expected.
Stand-alone (non-instrament) computer systems are also accepted from the manufacturer without further
testing. Third-party software is tested on these systems before use and problems are resolved by the
technical support services of the software and hardware vendors.

Acceptance Requirements for Laboratory Computer Systems

Coansistency in quality in a PC at 3 reasonable cost has been accomplished by standardization oa a single
manufacturer. Gateway 2000 is the primary source of PCs, parts, technical support, and related services.

Software version control

Major software packages (Horizon LIMS and the Target/Envision Data System) are kept up to the current
revision as much as practical by having maintenance contracts with the vendors of major software packages.
Smailer commercial products (e.g. Lotus 1-2-3 and Microsoft Word) are not necessarily updated to the most
recent version. Selected updates are purchased as needed. A software inventory lists the current and past
versions of software used for further tracking and monitoring.

Computer System Maintenance

The computer systems are maintained by the IS Departinent. Replacement parts are normally modular
replacements that have been obtained usually through the manufacturer, or a computer vendor if it is a
generic module. Printer repair is usually performed by an outside vendor.

Software/Hardware System Documentation Requirements

Criginals of all hardware and software documentation are kept in the IS Department for reference by the IS
staff and by the lab staff. Selected copies are also kept by the system users. Training material and video
tapes will be used in developing an in-house training schedule and to start a reference library for the lab
staff.
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System Security

Each employee has a login name and password to each of the networking servers as well as to the LIMS
software, to best use the security features of those software packages. The servers are in the IS Department,
which has an aniquely keyed door lock so that only the IS staff, President, Safety Officer, Operations
Manager, and Technical Director have access. A backup key is stored in a sealed envelope with the
Administrative Assistant Each server is powered through an Uninterrupted Power Supply which has
communication backup with the server to shut it down properly and maiotain data integrity if building
power fails for an extended period of time.

System Backup

The Novell File Server, the Target/Envision UNIX compuier, and the Horizon LIMS UNIX computer are
backed up on a daily basis using Grandfather-Father-Son scheme. Backup tapes are stored in a locked
cabinet in the IS Department, with 2 monthly copy of the system stored off-site in a safe at the IS Manager’s
home.

System Archiving

The SAM LIMS database, which is being phased out of use, is purged into an Archive database
approximately every two months. The Archive database is available on-line for querying, but is set to read-
only access. The Archive database file is also backed up onto tape and stored. Other non-LIMS software is
archived as needed by backing up to tape.
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Table of Analytes for Selected Regulatory Target Lists

ANALYTE CASNO.|AppIX] HSL| CLP} PPL
(1) (2) 3} &
Classical Wet Chemistry Parameters
Cyanide 57-12-5 X X X
Phenolics, total X
Suilfide 18496-25-8 X
ANALYTE CASNO.|AppIX] HSL} CLP| PPL
() (2) 3 @
Metals
Aluminum 7429-90-5 X X
Antimony 7440-36-0 X X X| X
Arseaic 7440-38-2 X X X X
Barium 7440-19-3 X X X
Beryllium 7440-41-7 X X x| X
Cadmium 7440-43-9 X X X X
Calcium 7440-70-2 X X
Chromium 7440-47-3 X X X X
Cobalt 7440-484 X X X
Copper 7440-50-8 X X X X
Iron 7439-89-6 X X
Lead 7439-92-1 X X X X
Magnesium 7439-95-4 X X
Manganese 7439-96-5 x| X
Mercury 7439-97-6 X[ X X| X
Nickel 7440-02-0 X X X X
Potassium 7440-09-7 X X
Selenium 7782-49-2 X X X X
Silver 7440-22-4 X X X X
Sodium 7440-23-5 X X
Thallium 7440-28-0 X X X X
Tin 7440-31-5 X
Vanadium 7440-62-2 X X X
Zinc 7440-66-6 X X X X

i
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Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|JAppIXj HSL| CLP| PPL
(1) 2) 3 @
Purgeable Volatiles
Acetone 67-64-1 X X X
IAcetoniuile 75-05-8 X
Acrolein 107-02-8 X X
Acrylonitrile © 107-13-1 X X
Benzene 71-43-2 X X X X
Bis(chloromethyl) ether 542-88-1 X
dgromodichlommethme (Dichlorobromomethane) 75-274 X X X X
Bromoform (Tribromomethane) 78-25-2 X X X X
Bromomethane (Methyl bromide) 74-83-9 X X X X
iZ-Buunone (Methyl ethyl ketone) 78-93-3 X X X
Carbon disulfide 75-13-0 X X X
Carbon tetrachloride 56-23-5 X X X X
Chlcrobenzene 108-%0-7 X X X X
2-Chloro-1,3-butadiene (Chloroprens) 126-99-8 X
Chloroethane 7500-3 X X X X
2-Chloroethyi vinyl ether 110-75-8 X X
Chloroform (Trichloromethane) 67-66-3 X X X X
Chloromethane (Methyl chloride) 74-87-3 X X X X
I3-Chloropmpene (Allyl chloride) 107-05-1 X
| Dibromochloromethane (Chlorodibromomethanc) 124-48-1 X X X X
'l,Z-Dibmmo—J-chlompmpane (DBCP) 96-12-8 X
1,2-Dibromoethane 106-934 X
trans-1,4-Dichloro-2-butene 110-57-6 X
Dichlorodifluoromethane (Freon 12) - 75.71-8 X X
1,1-Dichlorocthane 75-34-3 X X X X
1,2-Dichloroethane 107-06-2 X X X X
1,1-Dichleroethene (1,1-Dichloroethylene) 75-354 X X X X
trans-1,2-Dichloroethene (trans-1,2-Dichloroethylenc) 156-60-5 X X
1,2-Dichloroethene, total (1,2-Dichloroethylene, total) 540-59-0 X X
1,2-Dichloropropane 78-87-5 X X X X
cis-1,3-Dichloropropene 10061-01-5 X X X
trans-t,3-Dichloropropene 10061-02-6 X X X
1.3-Dichloropropene, total 542.75-6 X
Ethylbenzene 100-41-4 b4 X X X
Ethyl methacrylate 97-63-2 X
IIZ-Hexanone 591-78-6 X X X
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Table of Anatytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|AppIX{] HSL| <CLP]| PPL
) 2) 3) )

Purgeable Volatiles, continued

lodomethane (Methy! iodide) 74-38-4 X

Methacrylonitrile 126-98-7 X

Methylene bromide (Dibromomethane) 74-95-3 X

Methylene chloride (Dichioromethane) 75-09-2 X X X X

Methyl methacrylate 80-62-2 X

2-Methyl-4-pentanone (Methy! isobutyl ketone) 108-10-1 X X X

Propionitrile (Ethyl cyanide) 107-1290 X

Styrene 100-42-5 X X X

1,1,1,2-Tetrachloroethane 630-20-6 X

1,1,2,2-Tetrachloroethane 79-34-5 X X X X

Tetrachdoroethene (Tetrachloroethylene) 127-18-4 X X X X

Toluene 108-88-3 X X X X

1,1,1-Trichloroethane MN-554 X X X X

1,1,2-Trichloroethane 79-00-5 X X X X

Trichloroethene {Trichloroethylene) 79016 X X X X

Trichloroflusromethane (Freon 11) 75694 X X

1,2,3-Trichloropropane 96-18-4 X

Vinyl acetate 108054 X X

Vinyl chloride 75014 X X X X

Xylenes 1330-20-7 X X X

ANALYTE CASNO. |AppIX| HSLf CLP| PPL
(1) 2) 3 @

Nop-purgeable Volatiles

1,4-Dioxane 123-21-¢ X

Isobutanol 78-83-1 X

-
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Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|AppIX| HSL| CLP| PPL
(1) 2) 3 @
Semivolatiles
Acenaphthene 83-32-9 X X X X
Acenaphthylene 208-96-8 X X X X
Acetophenane 98-86-2 X
2-Acetylamincfluorene 53-96-3 X
4-Aminobiphenyl 92-67-1 X
Aniline 62-53-3 X
Anthracene 120-12-7 X X X X
Aramite 140-57-8 X
Benzidine 92-87-5 X
Benzoic acid 65-85-0 X
Benzo{ajanthracens 56-55-3 X X X[ X
Benzo[b]fluoranthene 205-99-2 X X X X
Benzo[k]fluoranthene 207-08-9 X X X X
Benzo[ghiperylene 191-24-2 X X X X
Benzo[a]pyrene 50-32-8 X X X X
Benzyt alcobol 100516] X| X
Bis(2-chloroethoxy)methane 111-91-1 X X X X
Bis(2-chloroethyl)ether 111-44-4 X X X X
Bis(2-chioroisopropyl)ether (2,2'-0xybis( 1 -Chloropropane) 108-60-1 X X X X
Bis(2-ethylhexyl)phthalate 117-81-7 X X X| X
4-Bromopheny| phenyl ether 101-55-3 X X X X
Butyl benzyl phthalate 85-68-7 X X X X
Carbazole 86-74-3 X
4-Chloroaniline (p-Chloroaniline) 106-47-8 X X X
Chlorobenzilate 510-15-6 X
4-Chloro-3-methylphenol (p-Chloro-m-cresol) 59-50-7 X X X X
2-Chloronaphthalene 91-58-7 X X X X
2-Chlorophenol 95-57-8 X X Xf x
4-Chiorophenyl phenyl ether 7005-72-3 X X X X
Chrysene 218019 X X X X
Diallate 2303-164 X
Dibenz(a, hjanthracene 53-70-3 X X X X
Dibenzofuran 132-64-9 X X X
Di-n-butyl phthalate 24-74-2 X X X X
1,2-Dichlorobenzene (o-Dichlorobenzene) 95-50-1 X X X X
1,3-Dichlorobenzene (m-Dichlorobenzene) - 541-73-1 X X X X
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Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|AppIX] HSL| CLP| PPL
(1) (2) 3} @)

Semivolatiley, continned

I.4-Dichlorobenzene (p-Dichlorobenzene) 106-46-7 X X X X

3,3'-Dichlorobenzidine 91-94-1 X X X[ x

2,4-Dichlorophenol 120-83-2 X X X X

2,6-Dichlorophenol 87-65-0 X

Diethyl phthalate 84-66-2 X X X X

Dimethoate 60-51-5 X

p~(Dimethylamino)azobenzene 60-11-7 X

7.12-Dimethylbenz{a)anthracene 57-97-6 X

3,3"-Dimethylbenzidine 119-93.7 X

alpha,alpha-Dimethylphenethylamine 122.09-8 X

2,4-Dimethylphenol 105-67-9 X X X X

Dimethyt phthalate 131-11-3 X X X X

1,3-Dinitrobenzenc 99.65-0 X

4,6-Dinitro-2-methylpheno! (4,6-Dinitro-o-cresof) 534-52-1 X X X X

2,4-Dinitrophenol 51-28-5 X X X X

2,4-Dinitrotoluene 121-14-2 X X X| X

2,6-Dinitrotoluene 606-20-2 X X X X

Dinoseb 38.85.7 X

Di-n-octyl phthalate 117-84-0 X X X X

Diphenylamine 122-394 X

1,2-Dipheaylhydrazine 122-66-7 X

Ethyl methanesylfonaie 62-50-0 X -

Fluoranthene 206-44-0 X X X X

Fluorene . 86-73-7 X X X X

Hexachlorobenzene 118-74-1 X X X X

Hexachlorobutadiene £7-68-3 X X X X

Hexachlorocyclopentadicne 771474 X X X X

Hexachloroethane 67-72-1 X X X X

Hexachlorophene 70-30-4 X

Hexachloropropene 1838.71-7 X

Indeno(},2,3-cd)pyrene 193.39-5 X X X X

Isophorone 78-59-1 X X X X

Isosafrole 120-58-1 X

Methapyrilene 91-80-5 X

3-Methylcholanthrene 56-49-5 X

Methyl methanesulfonate 66-27-3 X

---.-.---,---_-
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l Table of Analytes for Selected Regutatory Target Lists, continued
' ANALYTE CASNO.JApp IX] HSL] cLP| PPL]
(1) (2) €)1 K]

I Semivolatiles, continned
2-Methylnaphthalene 91-576 X X X
2-Methylphenol (o-Cresol) 9548-7 X X X

I 3-Methylpkenol (m-Cresol) 108-39-4 X X
4-Methylphenol (p-Cresol) “10644-8] X] X[ X
Naphthalene 91-20-3 X X X X

l 1,4-Naphthoquinone 130-15<4 X
1-Naphthylamine 134-32.7 X
2-Naphthylamine 91-59-8 X

l 2-Nitroaniline 88-74-4 X X X
3-Nitroaniline 99-09-2 X X X
4-Nitroaniline 100-01-6 X X X

I Nitrobenzene 98.95-3 X X X X
2-Nitrophenol 83.75-% X X X X

| 4-Nitrophenol 100-02-7 X X X X
4-Nitroquinoline 1-oxide 56-57-5 X
N-Nitrosodi-n-butylamine 924-16-3 X

I N-Nitrosodiethylamine 55185 X
N-Nitrosodimethylamine 62-75-9 X X
N-Nitrosodiphenylamine 86-30-6 X X x| X

I N-Nitrosodi-n-propylamine 621-64-7 X X X{ X
N-Nitrosomethylethylamine 10595-95-6 X
N-Nitrosomorpholine 59-89-2 X

l N-Nitrosopiperidine 100-75-4 X
N-Nitrosopyrrolidine 930-55-2 X
5-Nitro-o-toluidine 99-55-8 X

I Pentachlorobenzene 608-93-5 X
Pentachlorocthane 76-01-7 X
Pentachloronitrobenzene 82.68-8 X

l Pentachlorophenol 87-86-5 X X Xf X
Phenacetin 62-44-2 X

I Phenanthrene 85-01-8 X X X{ X
Phenol 108-95-2 X X X X
p-Phenylenediamine - 106-50-3 X

I 2-Picoline 10909-8] X
Pronamide 23950-58-5 X

l Pytene 129-00-0 X X X X
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Appendix A
Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE ' CASNO.JAppIX| HSL} CLP} PPL
(1) (2) 3 @

Semivolatiles, continued

Pyridine 110-86-1 X

Safrole 94-59-7 X

1,2,4,5-Tetrachlorobenzene 95-94-3 X

2,3 4,6-Tetrachiorophenol - 58-90-2 X

o-Toluidine 95-53-4 X

1,2,4-Trichlorobenzene 120-82-1 X X X X

2,4,5-Trichlorophenol 95-95-4 X X X

2,4,6-Trichloropheno! 88-06-2 X X X) X

1,3,5-Trinitrobenzene (sym-Trinitrobenzene) 99-35-4 X
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Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|AppIX{ HSL| CLP| PPL
(1) (2) (3] @
Pesticides and PCBs
Aldrin 309-00-2 X X X X
alpha-BHC 319-84-6 X X X X
bewa-BHC 319-85-7 X X X X
delta-BHC - 319-86-8 X X X X
gamma-BHC (Lindane) 58-89-9 X X X X
Chlordane, technical 57-14-9]  X| X X
alpha-Chlordane 5103-71-9 X
gamma-Chiordane 5103-74-2 X
4,3-DDD 75-54-8 X X X X
4. 4-DDE 72-55-9 X X X X
4,4-DDT 50-29-3 X X X X
Dieldrin 60-57-1 X X X X
Endosulfan { 959-98-8 X X X X
Endosulfan @I 33213-65-9 X X X X
Endosulfan sulfate 1031-07-8 X X X X
Endrin 72-20-8 X X X X
Endrin aldehyde 7421-93-4 X X X X
Endrin ketone 53494-70-5 X
Heptachlor 7644 X X X X
Heptachlor epoxide 1024-57-3 X X x| x
Isodrin 465-73-6 X
Kepone 143-50-0 X
Methoxychlor 72-73-5 X X X
Toxaphene 8001-35-2 X X X[ X
Arochlor 1016 12674-11-2 X X X X
Arochlor 1221 11104-28-2 X X X X
Arochlor 1232 11141-16-5 X X X X
Arochlor 1242 11096-82-5 X X X X
Arochlor 1248 12672-29-6 X X X X
Arochior 1254 11097-69-1 X X X X
Arochlor 1260 11096-82-5 X X X X
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Table of Analytes for Selected Regulatory Target Lists, continued

ANALYTE CASNO.|AppIX| HSL| CLP| PPL
(1) 2) 3} @)

Organophosphate Pesticides

Disulfoton 298-044| X

Famphur 52.85-7 X

Methyl parathion 298-00-0 X

Parathion $6-38-2 X

Phorate 298-02-2 X

Sulfotepp (Tetracthy! dithiopyrophosphate) 3689-24-5 X

Thionazin (Q,0-Diethyl O-2-pyrazinyl phosphorothioate) 297-97-2 X

0,0,0-Triethy! phosphorothicate 126-68-1 X

ANALYTE CASNO.|AppIX| HSL| CLP| PPL
(1) 2) B @

Chlorophenoxy Acid Herbicides

2,4-D 94-75-7 X

2,4,5-T 93.76-5 X

2,4.5- TP (Silvex) 93-72-1 X

ANALYTE CASNO.|AppIX| HSL| CLP| PPL
) (2) 3] @

Dioxiny and Furans

Hexachlorodibenzo-p-dioxins, total X

Hexachlorodibenzofurans, total X

Pentachlorodibenzo-p-dioxins, total X

Pentachlorodibenzofurans, total X

2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 1746-01-6 X X

Tetrachlorodibenzo-p-dioxins, total X

Tetrachlorodibenzofurans, total X

(1) 40 CFR 264, Appendix X - Ground-water Monitoring List

(#3) “Hazardous Substances List™; the original U.S. EPA Contract Laboratory Program target list
(3) U.S. EPA Contract Laboratory Program target Lists from Statements of Work ILM04.0 and OLM03.1

e) Priority Pollutant List; 40 CFR 125 Form 2C.

TN BN OB =R an
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Appendix IX Analytes and EQLs

Water Soil

EQL,| EQL,
ANALYTE CAS No.| mg/lL| mg/Kg|
Classical Wet Chemistry Parameters
Cyanide §7-12-5] o010 1.0
Sulfide 18496-25-8 1.5 30

Water| Soil

EQL,} EQL,
ANALYTE CASNo.| mpg/l 2&1
Metals
Antimony T440-3601 0.10 10
Arsenic 7440-38-21 0.10 10
Barium 7440-39-3| 0.0040}f 040
Beryllium 7440-41-7| 0.0020] 020
Cadmium 7440-43.9| 0.0050] 0.50
Chromium 7440-47-3| 0.010 1.0
Cobalt 7440-43-4] 0.010 1.0
Copper 7440-50-8| 0.020 20
Lead 7439-92-1| 0.050 50
Mercury 7439-97-61 0.0002] 008
Nicke!} 7440-02-0| 0.020 20
Selenium 7182492 0.10 10
Silver 7440-22-4 0.10 10
Thallium 7440-28-0| 0.20 20
Tin 7440-31-5| 010 10
Vanadium ~ 7440-62-2| 0.010 10
Zinc 7440-66-6| 0.020 20
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Appendix IX Analytes and EQLs

Water| Seil

EQL,| EQL,
ANALYTE CASNo.| upl] pg/Kg
Purgeable Volatiles
Acetone 67-64-1 10 10
Acetonitrile 75-05-8 50 50
Acrolein 107-02-8 10 10
Acyylonitrile 107-13-1 10 10
Benzene 71-43-2 5 5
Bromodichloromethane (Dichlorobromomethane) 75-27-4 5 5
Bromoform (1 ribromomethane) 75-25-2 5 5
Bromomethane (Methyl bromide) 74-83-9 10 10
2-Butanone (Methyl ethy! ketone) 78-93-3 10 10
Carbon disulfide 75-150 5 5
Carbon tetrachloride 56-23-5 5 5
Chlorobenzene 108-90-7 5 5
2-Chloro-1,3-butadiene (Chloroprene) 126-99-8 5 5| ..
Chioroethane 75-00-3 10 101 ...
Chloroform (Trichioromethane) 67-66-3 5 5
Chloromethane (Methyl chloride) 74-87-3 10 10
3-Chloropropene {Allyl chloride) 107-05-1 5 5
Dibromochloromethane (Chlorodibromomethane) 124-43-1 5 s
1,2-Dibremo-3-chloropropane (DBCP) 96-12-8 5 5
1,2-Dibromoethane 106-934 5 5
trans-1,4-Dichloro-2-butene 110-57-6 5 5
Dichlorodifluoromethane (Freon 12) 75-71-8 10 10
1,1-Dichlorocthane 75-34-3 5 5
1,2-Dichlorocthane ) 107-06-2 5 5
1.1-Dichloroethene (1,1-Dichloroethylene) 75-354 5 5
trans-1,2-Dichloroethene (trans-1,2-Dichloroethylene) 156-60-5 5 5
1,2-Dichloropropane 78-87-5 b3 5
cis-1,3-Dichloropropene 10061-01-5 5 5
trans- 1, 3-Dichioropropene 10061-02-6 5 5
Etbyibenzene 100414 5 5
Ethy] methacrylate 97-63-2 5 5
2-Hexanone 591-78-6 10 10
lodomethane (Methyl iodide) 74-384 5 5
Methacrylonitrile 126-98-7 5 5
Methylene bromide (Dibromomethane) 74-95-3 S 5
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Appendix IX Analytes and EQLs
Il Water|  Seil
EQL,| EQL,

I ANALYTE CASNo.| up/L| pg/Kg
Purgeable Volatiles, continned
Methylene chloride (Dichloromethane) 75-09-2 5 5
Methy! methacrylate 80-62-2 5 3
2-Methyl-4-pentanone (Methyl isobutyl ketone) - 108-10-1 10 10

lpmpmmmu (Etyl cyanide) 107-120] 20| 20
Styrene 100-42-5 5 5
1,1,1,2-Tetrachloroethane 630-20-6 5 b
1,1,2,2-Tetrachloroethane © o 79-34-5 5 5
Tetrachloroethene (Tetrachloroethylene) 127-18-4 5 3
Toluene 108-88-3 5 5

I| 1,1.1-Trichlorocthane ' 71-55-6 5 3
{1,1.2-Trichloroethane 79-00-5 5 5
Trichloroethene (Trichloroethylens) 79-01-6 s 5

IFIﬁchloroﬂuoromﬂ.hanc (Freon 11) 15-69-4 5 5
£ 1,2,3-Trichloropropane 96-18-4 [; 5

l Vinyl acetate 108-054 10 10
Vinyl chloride 75014 10 10
Xylenes 1330-20-7 10 10

I Water|  Soil

EQL,| EQL,

ANALYTE CAS No.| mg/lL| mg/Kg}
[ Non-purgeable Volatiles
1,4-Dioxane : 123-91-1 400 400
Isobutano] 78-83-1 400 400
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Appendix B-1
Appendix IX Analytes and EQLs
Water Soil
EQL,| EQL,

ANALYTE CASNo.| pupli we/Kgl
Semivolatiles
Acenaphthene 83-32-9 10 330
Acenaphthylene 208-96-8 101 330
Acetophenone 98-86-2 10 330
2-Acetylaminofluorene 53-96-3 10 330
4-Aminobiphemyl 92-67-1 10 330
Aniline 62-53-3 10 330
Anthracene 120-12-7 10 330
Aramite (1) 140-57-3 10 330
Benzo{ajanthracene 56-55-1 10 330
Benzo[blfluoranthene 205-99-2 16| 330
Benzo[k]fluoranthene 20708-9 10 330
Benzo[ghi]perylene 191-24-2 10 330
Benzo[a)pyrene 50-32-8 10 330
Benzyl alcohol 100-51-6 201 670
Bis(2-chloroethoxy)methane 111-91-1 10 330
Bis(2-chlorocthyl)ether 111444 10 330
Bis{2<chioroisopropylether (2,2'-oxybis(1-Chloropropane) 108-60-1 10 330
Bis(2-ethylhexyl)phthalate 117-81-7 10 330
4-Bromopheny! phenyl ether 101-55-3 10 330
Butyl benzy! phthalate 85-68-7 10 330
4-Chloroaniline (p-Chloroaniline) 106-47-8 10] 330
Chlorobenzilate : 510-15-6 10 330
4-Chioro-3-methylphenol (p-Chloro-m-cresol) 59-50-7 10| 330
2-Chloronaphthalene 91.58-7 10 330
2-Chlorophenol 95.57-8 10 330
4-Chlorophenyl phenyl ether 7005-72-3 10 330
Chrysene 218G1-9 10 330
Diallate 2303-16-4 10 330
Dibenz([a h)anthracene 53-70-3 10 130
Dibenzofuran 132-64-9 10 330
Di-n-buty! phthalate 84-74.2 10 330
1,2-Dichiorobenzene (o-Dichlorobenzene) 95-50-1 10 330
1,3-Dichlorobenzene (m-Dichlorobenzene) 341-73-1 10 330
i,4-Dichlorobenzene (p-Dichlorgbenzene) 106-46-7 10 330
3,3'-Dichlorobenzidine 91.94-1 20 670
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Appendix IX Analytes and EQLs
Water Soil
- EQL,{ EQL,
ANALYTE CASNo.| pgl| ug/Kg
Semivolatiles, coatinued
2,4-Dichlorophenol 120-83-2 10 330
2,6-Dichiorophenoi 87-65-0 10 330
Diethyl phthalate - 84-66-2 10 330
p-(Dimethylamino)azobenzene 60-11-7 10 330
7.12-Dimethylbenz{ajanthracene 57976 10 330
3,3"-Dimethylbenzidine (1) 119-93.7 10 330
alpha,alpha-Dimethylphenethylamine (1) 122-09-8 10 330
2,4-Dimethylpheaol 105-67-9 10 330
Dimethyl phthalate 131-11-3 10 330
1,3-Dinitrobenzene 99-65-0 10 330
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 534.52-1 50! 1700
2,4-Dinitrophenol 51-28-5 50| 1700
2,4-Dinitrotoluene 12]1-14-2 10 330
2,6-Dinitrotoluene 606-20-2 10 330
Dinoseb £8-85-7 10 3
Di-n-octyl phthalate 117-84-0 10 330
Diphenylamine 122-39-4 10 330
Ethyl methanesulfonate 62.50-0 10 330
Fluoranthene 206-44-0 10 330
Fluorene 86-73-7 10 330
Hexachlorobenzene 118-74-1 10 330
Hexachlorobutadiene 87-68-3 10 330
Hexachlorocyclopentadiene 77474 10 330
Hexachloroethane 67-72:1 10 330
Hexachlorophene (1) 70-30-4 10 330
Hexachloropropene 1888.71-7 10 330
Indeno(1,2,3-cd)pyrene 193-19-5 10 330
Isophorone 78-59-1 10 330
Isosafrole 120-58-1 10 330
Methapyrilene (1) 91-80-5 10 330
3-Methyicholanthrene 56-49-5 10 330
Methyl methanesulfonate 66-27-3 10 330
2-Methylnaphthalene 91-57-6 10f 330
2-Methylphenol (0-Cresol) 95-48-7 10 330
3-Methylphenol (m-Cresol) 108-39-4 10 330
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Appendix B-1
Appendix [X Analytes and EQLs
Water| Soil
EQL,| EQL,

ANALYTE CASNo.| ugn| neKg
Semivolatiles, continued
4-Methylpbenol (p-Cresol) 106-44-5 10 330
Naphthalene 91-20-3 io] 330
[,4-Naphthoquinone 130-15-4 2001 6700
1-Naphthylamine (1) 134-32-7 10 330
2-Naphthylamine 91.59.8 10 330
2-Nitroaniline 88-744 50| 1700
3-Nitroaniline 99-09-2 501 1700
4-Nitroaniline 10001-6 501 1700
Nitrobenzene 98-95-3 19 330
2-Nitrophenol 88-75-5 10 330
4-Nitrophenol 100-02-7 10 330
4-Nitroquinoline 1-oxide 56-57-5 20 670
N-Nitrosodi-n-butylamine 924-16-3 10 330
N-Nirosodiethylamine 55-18-5 10 330
N-Nitrosodimethylamine 62-75-9 10 330
N-Nitrosodiphenylamine (2) 36-30-6 10 330
N-Nitrosodi-n-propylamine 621-64-7 10 330
N-Nitrosomethylethylamine 10595-95-6 10 330
N-Nitrosomorpholine 59.89-2 10 330
N-Nitrosopiperidine 100-754 10 330
N-Nitrosopyrrolidine 930-55-2 10 330
5-Nitro-o-toluidine 99.55-8 10 330
Pentachlorobenzene 608-93-5 10 330
Pentachloroethane 764017 10 330
Pentachlorcnitrobenzene 22688 10 330
Pentachlorophenol 87-86-5 50 1700
Phenacetin 62-44-2 10 330
Phenanthrene 35-01-8 10 339
Phenol 108.95.2 10 330
p-Phenylenediamine (1) 106-50-3 10 330
2-Picoline (1) 109-09-8 10 330
Pronamide 23950-58-5 19 330
Pyrene 129-00-0 i0 330
Pyridine 110-86-1 10 330
Safrole 94-59-7 10 330
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Appendix B-1
Appendix EX Analytes and EQLs
Water|  Seil] -
, EQL,| EQL,

ANALYTE CASNo.} ugll| ug/Kgl
Semivolatiles, continued
1,2,4,5-Tetrachlorobenzene 935-94-3 10 330
2,3,4,6-Tetrachlarophenol $8-90-2 10 330
o-Tohidine (1) = ' ' . 95-53-4 10| 330
1,2,4-Trichlorobenzene 120-82-1 10 330
2,4,5-Trichlorophenol 95-95-4 10] 330
2,4,6-Trichlorophenol 88-06-2 10 330
1,3,5-Trinitrobenzene (sym-Trinitrobenzene) 99-15-4 10 330

4} These compounds exhibit poor recovery from some matrices and may not be reportable.
2) N-Nigosodiphenylamine cannot be distinguished from diphenylamine.
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Appendix [X Analytes and EQLs
Water]  Sail
EQL,} EQL,
ANALYTE CASNo.| pglLi pp/Kg
Pesticides and PCBs
Aldrin 309-00-2| ©.050 L7
alpha-BHC 319-84-6] 0050 17
beta-BHC . 319-85-7] 0.050 1.7
delta-BHC 319-86-8| 0.050 1.7
gamma-BHC (Lindane) 58-89-9] 0.050 1.7
Chlordane, technical 577149 0.10[ 3.3
4,4-DDD 75-54-8 0.10 33
4,4-DDE 72-55-9] 0.10 3.3
14-DDT 50-29-3f o0.10] 33
Dieldrin 60-57-1 0.10 33
Endosulfan I 959-98-8| 0.050 1.7
Endosulfan I 33213-65-%1 0.10 33
Endosulfan suifate 1031078 0.10 33
Endrin 72-20-83] 0.10 13
Endrin aldehyde T421-93-4 0.10 i3
Heptachlor 76-44| 0.050 1.7
Heptachlor epoxide 1024-57-3] 0.050] 1.7
I[sodrin 465-73-6 0.10 33
Kepone 143-50-0| 0.50 17
Methoxychlor 72-73-5| 0.50 17
Toxaphene 8001-35-2 290 67
Arochlor 1016 12674-11-2 1.0 33
Arochlor 1221 11104.28-2 20 67
Arochlor 1232 11141-16-5 1.0 kX
Arochlor 1242 11096-82-5 1.0 33
Arochlor 1248 12672-29-6 1.0 3
Arochlor 1254 11097-69-1 1.0 13
Arochtor 1260 11096-82-5 1.0 33
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I Appendix IX Analytes and EQLS
Water Soil
EQL,| EQL,
ANALYTE CASNo.| upfl| ua/Kg
Organophosphate Pesticides '
iﬁmhwe 60-51-5| 025 83
Disulfoton 298-04-4] 0.25 LX)
| Famphur . 52-85-7] 025] 83
Methyl parathion 298-00-0] 0.25 33
Parathion ' 56-38-2| 025 83
|Phorate 298-02-2] 0.25 83
Sulfotepp (Tetraethyl dithiopyrophosphate) 3689-24-5| 025 83
Thionazin (O,0-Diethyl O-2-pyrazinyl phosphorothioate) 2979721 0.25 83
0,0,0-Triethy! phosphorothioate 126-68-1] 025 33
Water| Seil
EQL,| EQL,
ANALYTE CASNo.; mg/L| mg/Kg|
Chloroghmxy Acid Herbicides
24-D 94-75-7 20 40
2 4.5-T 93.76-5 2.0 40
2,4,5- TP (Silvex) 93-72-1] 2.0 40
Water|  Soil
EQL.| EQL,
CASNo.! mgl| mg/Kgi
:oxins and Furans
Hmchlomdibmzo-p-dto:uns, 0.0001 | 0.0033
Hemhlomd:benzoﬁnns. total 0.0001{ 0.0033
Pentachlorodibenzo-p-dioxins, total 0.0001| 0.0033
Pentachlorodibenzofurans, total 0.0001] 00033
2,3,7 8-Tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) 1746-01-6| 0.0001] 0.0033
Tetrachlorodibenzo-p-dioxins, total 0.0001| 0.0033
'Tetrachlorodibenzoftmns, total 0.0001} 0.0033
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Appendix B-2
“Hazardous Substances List” Analytes and EQLs

Water Soil
EQL,| EQL,
ANALYTE CASNo.| mg/l| mgKgl
Classical Wet Chemistry Parameters
Cyanide $7-12-5f 0.010 1.0
Water] Soil
EQL,{ EQL,
ANALYTE CAS No.| mg/l| mg/Kg]
Metals
Alyminum 7429-90-5, 0.10 10
Antimony 7440-3601 0.10 10
Arsenic 7440-38-2| 0.10 10
Barium 7440-39-3] 0.0040 0.40
Beryllium 7440-41-7| 0.0020] 0.20
Cadmium 7440-43-9{ 0.0056{ 0.50
Calcium 7440-70-21 0.20 20
Chromium 7440-47-31 0.010 1.0
Cobalt 7440-48-4| 0.010 1.0
Copper 7440-50-8] 0.020 2.0
Lron 7439-89-6] 0.050 5.0
Lead 7439-92-1] 0.050 50
Magnesium 7439-954| 0.10 10
Manganese 7439-96-51 0.0050] 0.50
Mercury 7439-976| 0.0002| 008
Nickel 7440-02-0| 0.020 20
Potassium 7440-09-71  0.20 20
Selenium 778249-2{ 0.10 10
Silver 7440-22-4| 0.10 10
Sodium 7440-23-5 0.50 S0
Thallium 7440-28-01 020 20
Vanadium 7440-62-2] 0.010 1.0
Zinc 7440-66-6| 0.020 20

----"---1-_—_——
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Appendix B-2
“Hazardous Substances List™ Analytes and EQLs
Water|  Soil
EQL| EQL,

ANALYTE CASNo| pef| peKgl
Purgeable Volatiles
Acetone 67-64-1 10 10
Benzene 71-43-2 3 5
Bromodichloromethane (Dichlorobromomethane) . 75274 5 5
Bromoform (Tribromomethane) 75-25-2 5 5
Bromomethane (Methyl bromide) 74-83-9 10 10
2-Butanone (methyl ethyl ketone) 78-93-3 10 10
Carbon disulfide 75-150 5 s
Carbon tetrachloride 56-23-5 5 5
Chlorobenzene - 108-90-7 5 5
Chigroethane 75-00-3 10 10
2-Chloroethy vinyl ether 110-75-8] 200 200
Chloroform (Trichloromethane) 67-66-3 5 5
Chloromethane (Methy{ chloride) 74-87-3 10 10
Dibromochicromethane (Chlorodibromomethane) 124-48-1 5 5
1,1-Dichloroethane 75-34-3 s s
1,2-Dichloroethane 107-06-2 5 s
1,1-Dichloroethene (1,1-Dichloroethylene) 75-35-4 5 5
1,2-Dichlorocthene, total (1,2-Dichioroethylene, total) 540-59-0 5 5
1,2-Dichloropropane 78-87-5 5 5
cis-1,3-Dichloropropenc 10061-01-5 5 5
trans-1,3-Dichloropropene 10061-02-6 3 3
Ethylbenzene 100414 5 5
2-Hexanone . 591-78-6 10 10
Methylene chloride (Dichloromethane) 15.09-2 b 5
2-Methyl-4-pentanone (Methyl isobutyl ketone) 108-10-1 10 10
Styrene 100-42-5 s s
1,1,2,2-Tetrachloroethane 79-34-5 5 3
Tetrachioroethene (Tetrachloroethylene) 127-184 5 5
Toluene 108-88-3 5 5
1,1,1-Trichloroethane 71-55-6 s 5
1,1,2-Trichloroethane 79-00-5 5 5
Trichloroethene (Trichlorocthylene) 79-01-6 5 b
Vinyl acetate 108-054 10 10
Vinyl chloride 75014 10 10
Xylenes 1330-20-7 10 10
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Appendix B-2
“Hazardous Substances List” Analytes and EQLs

Water|  Soil

EQL,| EQL,
ANALYTE CASNo.| ugl| ugKg|
Semivolatiles
Acenaphthene 83-32-9 10 330
Acenaphthylene 208-96-8 10 330
Anthracene - . 120-12-7 10 330
Benzoic acid 65-85-0 0] 1700
Benzo[alanthracene 56-55-3 10] 330
Benzof{b]fluoranthene 205-99-2 10 130
Benzolk]fluoranthene 207-08-9 10 330
Benzo[ghi]perylene , 191-24-2 10 330
Benzo[a)pyrene 50-32-8 10 330
Benzyl aicohol 100-51-6 20 670
Bis(Z-chlervethoxy)methane 111-91-1 10 330
Bis(2-chloroethyl)ether 111444 10 330
Bis(2-chloroisopropylether (2,2"-oxybis(I-Chloropropane) 108-60-1 10 kxTi]
Bis(2-ethythexyl)phthalate 117-81-7 10 0]
+-Bromophenyl phenyl ether 101-55-3 10 330
Butyl benzyl phthalate 85-68-7 10 330
4.Chloroaniline (p-Chloroaniline) 106-47-8 10 330
4-Chloro-3-methylphenol (p-Chloro-m-cresol) 59-50-7 10 330
2-Chioronaphthalene 91-58-7 10 330
2-Chlorophenol 95-57-8 10 330
4-Chlorophenyl phenyl ether 7005-72-3 10 330
Chrysene 213-01-9 10 330
Dibenzfa,hjanthracene 53-70-3 10 330
Dibenzofuran ' 132-64-9 10 330
Di-n-butyl phthalate 84.74-2 10 330
1,2-Dichlorobenzene (o-Dichlorobenzent) 95-50-1 10 330
1,3-Dichlorobenzene (m-Dichlorobenzene) 541.73-1 10 330
1,4-Dichlorobeazene (p-Dichlorobenzene) 106-46-7 10 330
3,3'-Dichlorobenzidine 91-94-1 20 670
2,4.Dichlorophenol 120-83-2 10 330
Diethyl phthalate 84-66-2 10 330
2.4-Dimethy!phenol 105-67-9 10 330
Dimethyl phthalate 131-1%-3 10 330
1,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 534-52-1 50| 1700
2, 4-Dinitrophenoi 51-28.-5 50 1700
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Water|  Soil

EQL,| EQL,
ANALYTE CASNo.| pg/lL| pg/Kgl
Sentivolatiles, continued
2,4-Dinitrotoluene 121-14-2 10 330
2 6-Dinitrotoluene 606-20-2 io 330
Di-n-octyl phthalate . 117840 10 330
Fluoranthene 206-44-0 10 330
Fluorene 86-73-7 10 330
Hexachiorobenzens 118-74-1 10 330
Hexachiorobutadiene 87-68-3 10 330
Hexachlorocyclopentadiene 77474 10 330
Hexachloroethane 67-72-1 10 330
indeno(1,2,3-cd)pyrene 193-39-5 10] 330
Isophorone 78-59-1 10 330
2-Methyinaphthalene 91-576 10 330
2-Methylphenol (o-Cresol) 95487 10| 330
3-Methylphenol (m-Cresol) 108-39-4] 10| 330
4-Methylphenol (p-Cresol) 106-44-s|  10[ 330
Naphthalene 91-20-3 10] 330
2-Nitroaniline 88.74-4 501 1700
3-Nitroaniline 99-09-2 50| 1700
4-Nitroaniline 100-01-6 501 1700
Nitrobenzene 98-95-3 10 330
2-Nitrophenol 88-75-5 0] 330
4-Nitrophenol 100027 10] 330
N-Nitrosodiphenylamine (1) 86-306 10{ 330
N-Nitrosodi-n-propylamine 621647 10| 330
Pentachlorophenol 87-86-5 501 1700
Phenanthrene 85-01-8 10 330
Phenol 108-95-2 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
2,4, 5-Trichiorophenol 95-954 10 330
2,4,6-Trichlorophenol 88-06-2 10 330

)] N-Nitrosodiphenylamine cannot be distinguished from diphenylamine.
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Appendix B-2
“Hazardous Substances List” Analytes and EQLs

Water]  Soil

EQL,| EQL,
ANALYTE CASNo.| pglL| pg/Kgl
Pesticides and PCBs
Aldrin 309-00-2{ 0.050 1.7
alpha-BHC 319-84-5| 0.050 1.7
beta-BHC ' : . 319-85-7{1 0.050 17
delta-BHC 319-86-8] 0.050 1.7
gamma-BHC (Lindane) 58-89-9| 0.050 1.7
Chlordane, technical 57149 0.10 13
4,4-DDD 75-54-8] 0.10 33
1,4-DDE 72-55-9| 0.10 33
4,4-DDT 50-29-3] 0.10 33
Dieldrin 60-57-1 0.10 a3
Endosulfan [ 959-98-8| 0.050 1.7
Endosulfan [T 33213-65-9] 010 33
Endosulfan sulfate 1031-07-8 0.10 33| =
Endrin 72-20-8] 0.10 33 -
Endrin aldehyde 7421-934| 0.10 33
Heptachlor 76-44| 0.050 1.7
Heptachlor epoxide 1024-57-3] 0.050 1.7
Methoxychlor 72-73-5f  0.50 17
Toxaphene 8001-35-2 2.0 67
Arochlor 1016 12674-11-2 1.0 KX]
Arochior 1221 . 11104-28-2 20 67
Arochlor 1232 11141-16-5 1.0 n
Arochlor 1242 11096-82-5 1.0 33
Arochlor 1243 : ' 12672.29-6 1.0 13
Arochler 1254 11097-69-1 1.0 33
Arochlor 1260 11096-82-5 1.0 33
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Appendix B-3
Contract Laboratory Program Analytes and CRDLS/CRQLs .
CRDL,
ANALYTE CASNo.| gl
Clagsica) Wet Chemistry Parameters
Cyanide 57-12-5] 10
CRDL,
ANALYTE CAS No.
Metals
Aluminum 7429-90-5 200
Antimony 7440-360| 60
Arsenic 7440-38-2 10
Barium 7440-39-3 200
Beryllium 7440-41-7 5
Cadmium 7440-43-9 5
Calcivm 7440-70-2| 5000
Chromium 7440-47-3 10
Cobalt 7440-48-4 50
Copper 7440-50-8 25
Iron 7439-89-6 100
Lead 7439-92-1 3
Magnesium 7439-95-4 5000
Manganese 7439-96-5 15
Mercury 1439-97-6 0.2
Nickel 7440-02-0 40
Potassium 7440-09-7] 3000
Selenium 7782492 s
Silver 7440-22-4 10
Sodium 7440-23-5| 5000
Thallium 7440-28-) 10
Vanadium 7440-62-2 50
Zinc T440-66-6 20
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Contract Laboratory Program Analytes and CRDLs/CRQLs
Water] Soil
CRQL, | CRQL,
ANALYTE CASNo.| pg/lL!| pe/Kgl
Purgeable Volatiles
Acetone 67-64-1 10 10
Benzene 71-43-2 10 10
Bromodichloromethane (Dichlorobromomethane) 75-274 10 10
Bromoform (Tribromomethane) - 75-25-2 10 10
Bromomethane (Methyl bromide) 74-83-9 10 10
2-Butanone (Methyl ethyl ketone) 78.93-3 10 10
Carbon disulfide 75-15-0 10 10
Carbon tetrachloride 56-23-5 10 10
Chlorobenzene 108-90-7 10 10
Chloroethane 75-00-3 10 10
Chloroform (Trichloromethans) 67-66-3 10 10
Chloromethane (Methyl chloride) 74-87-3 10 10
Dibromochloromethane (Chlorodibromomethane) 124-43-1 10 10
1,1-Dichloroethane 75-34-3 10 10]°
1,2-Dichlorocthane 107-06-2 10 101~
1,1-Dichloroethene (1, !-Dichloroethylene) 75-354 10 10
1,2-Dichloroetbene, total (1,2-Dichloroethylene, total) 540.59-0 10 10
1,2-Dichloropropane 78-87.5 10 10
cis-1,3-Dichloropropene 10061-01-5 10 10
trans-1,3-Dichloropropene 10061-02-6 10 10
Ethylbenzene 100414 10 10
2-Hexanone 591-78-6 10 10
Methylene chioride (Dichloromethane) 7509-2 10 10
2-Methyi-4-pentanone (Methyl isobutyl ketone) 108-10-1 10 10
Styrene 100-42-5 10 10
1,1,2,2-Tetrachloroethane 79-34-5 10 10
Tetrachloroethene (Tetrachlorocthylene) 127-184 10 10
Toluene 108-88-1 10 10
1,1,1-Trichloroethane ' T1-55-6 10 10
1,1,2-Trichloroethane 79-00-5 10 10
Trichloroethene (Trichloroethylene) 794016 10 10
Vinyl chloride 75014 10 10
Xylenes i330-20-7 10 10
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Appendix B-3
Contract Laboratory Program Analytes and CRDLYCRQLs
Water{ Sold

CRQL,| CRQL,
ANALYTE CASNo.| pgiL| pg/Kg
Semivolatiles
Acenaphthene $3-32-9 10] 330
Acenaphthylene 208-96-8 107 330
Anthracens : 120-12-7 10 330
Benzo{a]anthracene 56-55-3 10] 3
Benzo[bjfluoranthene 205-99-2 10 330
Benzo{k]fluoranthene 207-08-9 10] 33
Benzo[ghilperylene 191-24-2 10] 330
Benzo{alpyrene 50-32-8 10 330
Bis(2-chloroethoxy)methane 111-91-1 1] 330
Bis(2chloroethyl)ether 111344 10 130
Bis(2-chioroisopropyl)ether (2,2'-oxybis(1-Chloropropane)) 108-60-1 10 330
Bis(2-ethylhexyl)phthalate 117-817 1] 330
4-Bromopheny! phenyl ether 101-55-3 190 130
Butyl benzy! phthalate 85-68-7 10] 330
Carbaznle 86-74-8 10 330
4-Chloroaniline (p-Chloroaniline) 106-47-8 10 130
4.Chloro-3-methylphenol WommM) 59-50-7 10 330
2-Chloronaphthalene 91-58-7 10 330
2-Chlorophenol 95-57-8 10 330
4-Chlorophenyl phenyl ether 7005-72-3 10] 330
Cluysene . 218-01-9 10 330
Dibenz[a,h)anthracene 53-70-3 10| 330
Dibenzofuran 132-64-9 10f 33
Di-n-butyl phthalate 84-74-2 10 330
1,2-Dichlorobenzene (o-Dichlorobenzene) 95-50-1 10 330
1,3-Dichlorobenzene (m-Dichiorobenzene) 541-73-1 10 330
1,4-Dichlicrobenzene (p-Dichlorobenzene) 106-46-7 0] 330
3,3"-Dichlorobenzidine 91.94.1 10 330
2,4-Dichlorophenol 120-83-2 10] 330
Diethy] phthalate 83-66-2 10 330
2,4-Dimethylphenol 105-67-9 10 330
Dimethy! phthalate 131-11-3 100 330
4,6-Dinitro-2-methyiphenol (4,6-Dinitro-o-cresol) 533-52-1 25 830
2,4-Dinitrophenol 51-28-5 251 830
2,4-Dinitrotoluene 121-14-2 1] 130
2,6-Dinitrotoluene 606-20-2 10 330
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Contract Laboratory Program Analytes and CRDLS/CRQLs
Water|  Soil
CRQL,| CRQL,
ANALYTE CASNo.| ug/lli pg/Kg
Di-n-octyl phthalate 117-84-0 10 330
Fluoranthene 206-44-0 10 330
Fluorene 36-73-7 19 330
Hexachlorobenzene 118-74-1 10 330
Hexachlorobutadicne 87-68-3 10 330
Hexachlorocyclopentadiene T1-47-4 10 330
Hexachloroethane 67-72-1 10 330
Indeno(1,2,3-cd)pyrene 193-39-5 10 330
Isophorone 78-59-1 10 330
2-Methylnaphthalene 91-57-6 10 330
2-Methylphenol (o-Cresol) 95-48-7 10 330
4-Methylphenot (p-Cresol) 106-44-5 10 330
Naphthaiene 91-20-3 10 330
2-Nitroaniline 38.744 25 230
3-Nitroaniline 99-09-2 25 8301
4-Nitroaniline 100-01-6 25| s30] -
Nitrobenzene 98-95-3 10 330
2-Nitrophenol 88-75-5 10] 33
4-Nitrophenol 100-02-7 25 830
N-Nitrosodiphenylamine (1) 86-30-6 10 330
N-Nitrosadi-p-propylamine 621-64-7 10 330
Pentachlorophenol 87-86-5 25 830
Phenanthrens 85-01-8 10 330
Phenol 108-95-2 10 330
Pyrene 129-00-0 10 330
1,2,4-Trichlorobenzene 120-82-1 10 330
2,4, 5-Trichlorophenot 95-95-4 25 330
2,4,6-Trichlorophenol 88-06-2 10 330

(1) N-Nitrosodiphenylamine cannot be distinguished from diphemyiamine.
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Appendix B-3
Cootract Laboratory Program Analytes and CRDLS/CRQLs
Water] Seil
CRQL, | CRQL,
ANALYTE CASNo.: ugf| pg/Kg
Pesticides and PCBs
Aldrin 309-00-2| 0.050 1.7
alpha-BHC 319-84-6] 0050 17
beta-BHC 319-85-7| 0.050 1.7
delta-BHC + 319-86-8; 0.050 1.7
gamma-BHC (Lindane) 58-89-9| 0.050 1.7
(alpha-Chlordane 5103-71-9] 0.050] 17
gamma-Chiordane 5103-74-2| 0.050 1.7
4,4-DDD 75-54-8] 0.10| 3.3
4,4'-DDE 72-55-9 0.10 33
4,4'-DDT 50-29-3 0.10 33
Dieldrin 60-57-1 0.10 33
Endosulfan [ 959-98-8| 0.050 1.7
Endosulfan I 33213-65-9| 0.10 33
Endosulfan sulfate 1031-07-8| 0.10 33
Endrin 72-20-8| 0.10 33
Endrin aldehyde 7421-93-41 0.10 33
Endrin ketone 53494-70-5{ 0.10 33
Heptachlor 7644 0.050 1.7
Hepuachlor epoxide 1024-57-31 0.050 1.7
Methoxychlor 72-73-5| Q.50 17
Toxaphene 8001-35-2 50 170
Arochlor 1016 12674-11-2 1.0 3
Arochlor 1221 11104-28-2 20 67
Arochlor 1232 11141-16-% 1.0 33
Arochlor 1242 11096-82-5 1.0 33
Arochlor 1248 12672-29-6 1.0 33
Arochlor 1254 11097-69-1 1.0 3
Arochlor 1260 11096-82-5 1.0 33
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Appendix B4
Priority Pollutant List Analytes and EQLs

Water|  Soil
EQL,; EQL,
ANALYTE CAS No.| me/l| mg/Kg
Classical Wet Chemistry Parameters
Cyanide 57-12-5] 0.010 1.0
Phenolics, total - : . 010 20
Water|  Soit
EQL,| EQL,
ANALYTE CAS No.| mp/l) mg/Kg|
Metals
Antimony 7440-36-0{ 0.10 10
Arsenic 7440-38-2] 0.10 10
Beryllium 7440-41-7] 0.0020| 0.20
Cadmium - 7440-43-9| 0.0050} 0.50] .
Chromiym 7440-47-3{ 0.010 1.0] ..
Coppet 7440-50-8] 0.020f 2.0
Lead 7439-92-11 0.050; 5.0
Mercury 7439-976] 0.0002| 0.08
Nickel . 7440-02-0| 0.020 2.0
Selenium 7782-49-2] 0.10 10
Silver 7440-224| 0.10 10
Thallium 7440-28-01  0.20 20
Zinc ' 7440-66-6] 0.020 20
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Appendix B-4
I Priority Pollutant List Analytes and EQLs
| T o
EQL,} EQL,
' ANALYTE _ CASNo.! ppiL| ug/Kg
Purgeable Volatiles
I Acrolein 107-02-8 10 10
Acrylonitrile 107-13-1 10 10
Benzene - : . T1-4322 [; [;
' Bis(chloromethyl) ether 542-88-1 3 3]
Bromodichloromethane (Dichlorobromomethane) 75-274| 5 5
Bromoform (Tribromomethane) 75-25-2 5 5
l Bromomethane (Methyl bromide) 74-83-9|. 10 10
Carbon tetrachloride 56-23-5 5 5
Chlorobenzene 108-90-7 5 5
I Chloroethane 15-00-3 10 10
2-Chioroethyl vinyl ether 110-75-8] 200 200
Chloroform (Trichloromethane) 67-66-3 b1 5
l Chioromethane (Methyl chloride) 74-87-3 10 10
Dibromochloromethane (Chlorodibromomethane) 124-48-1 5 5
Dichlorodifluoromethane (Freon 12) 75-71-8 10 10
l 1,1-Dichloroethane 75-34-3 5 5
1,2-Dichloroethane 107-06-2 5 5
l 1,1-Dichloroethene (1,1-Dichloroethylene) 75-35-4 5 5
trans-1,2-Dichloroethene (trans-1,2-Dichloroethylene) 156-60-5 5 5
1,2-Dichloropropane 78-87-5 5 5
l 1,3-Dichloropropene, total $42-756 s s
Ethylbenzene 100414 5 5
Methylene chloride (Dichloromethane) 75-09-2 5 5
l 1,1,2,2-Tetrachloroethane 719-34-5 5 5
Tetrachloroethene (Tetrachloroethylene) 127-18-4 5 5
Toluene 108-88-3 5 5
l 1,1,1-Trichloroethane 71-55-6 b ]
1,1,2-Trichloroethane 79-00-5 5 5
Trichloroethene (Trichloroethylene) 79016 5 5
' Trichlorofluoromethane (Freon 11) 75-69-4 10 10
Vinyl chloride 75014 10 10
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Appendix B4
Priority Pollutant List Analytes and EQLs
Water| Soil
EQL,| EQL,

ANALYTE CASNo.| pug/l| pg/Kgl
Semivolatiles
Acenaphthene 83-32-9 10 330
Acenaphthylene E 208-96-8 10 330
Anthracene ' ' - 120-12-7 10 330
Benzidine 92-87-5 20 670
Benzo[a]anthracene 56-53-3 10 330
Benzo[b}fluoranthens 205-99.2 10 330
Benzolk)fluoranthene 207-08-9 10 330
Benzo{ghi}perylene 191-24-2 10 330
Benzo[a)pyrene 50-32-8 190 330
Bis(2-chioroethoxy)methane 111-9]1-1 10 330
Bis(2-chloroethyljether 111444 10] 330
Bis(2-chloroisopropyl)ether (2,2'-oxybis(1-Chloropropane)) 108-60-1 10 330
Bis(2-ethythexyl)phthalate 117-81-7 10 330}
4-Bromophenyl phenyl ether 101-55-3 10 330)
Buty! benzy! phthalate 85-68-7 10 330
4-Chloro~-3-methylphenol (p-Chloro-m-cresol) 59-50-7 10 330
2-Chioronaphthalene 91-58-7 10 330
2-Chlorophenol 95-57-8 10 330
4-Chlorophenyl phemyl ether 7005-72-3 10 330
Chrysene 218019 10 330
Dibenz{a,hjanthracene 53-70-3 10 330
Di-n-buty! phthalate 84.74-2 10 330
1,2-Dichlorobenzene (o-Dichlorobenzene) 95-50-1 10 330
1,3-Dichiorobenzene (m-Dichlorobenzens) 541.73-1 10 330
1,4-Dichlorobenzene (p-Dichlorobenzene) 106-46-7 10 330
3,3"-Dichlorobenzidine 91.94-1{ 20 670
2.4-Dichloraphenol 120-83-2 10 330
Diethyl phthalate 84-66-2 10 330
2,4-Dimethylphenol 105-67-9 10 330
Dimethyl phthaiate 131-11-3 10 330
4,6-Dinitro-2-methylphenol (4,6-Dinitro-o-cresol) 534.52-1 50| 1700
2.4-Dinitrophenol 51-28-5 501 1700
2.4-Dinitrotoluene 121-14-2 10 330
2,6-Dinitrotoluene 606-20-2 10 330
Di-n-octyl phthalate 117-84-0 10 330




