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1.0 OBJECTIVE

1.1 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared by Camp Dresser & McKee Inc.
(CDM), as a requirement of the ongoing Remedial Investigation/ Feasibility Study (RI/FS)
for the Fresno Sanitary Landfill (FSL) site. The City of Fresno (City) is conducting the
RI/FS on the FSL site at the request of the U.S. Environmental Protection Agency (EPA) to
investigate the nature and extent of contamination at the FSL site, to assess the potential risk
to human health and the environment, and to develop and evaluate potential remedial
alternatives. Overall guidance for the RI/FS process is provided by the project Work Plan,
which has been prepared by CDM and previously submitted to EPA. The Work Plan
describes all RI/FS tasks which are required to fulfill EPA guidance for site assessment. In
contrast, the SAP provides a mechanism for planning field activities and consists of a Field
Sampling Plan (FSP) component and a Quality Assurance Project Plan (QAPP) component.
If there exists a discrepancy between the Work Plan and the SAP, the SAP will take

precedence.

The field sampling plan described in this document has been designed to address the

~ activities involved in sampling and data gathering for the FSL field program. In addition,

the SAP includes a Quality Assurance Project Plan (QAPP), which contains quality assurance
and quality control protocols. The SAP has been prepared in accordance with appropriate
EPA guidance documents.

1.2 PROJECT ORGANIZATION

The FSL RI/FS project organization is shown in Figure 1-1. Key personnel and their
respective responsibilities for the implementation of the FSL RI/FS are identified below.

1-1
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Mr. John Mitchell - City of Fresno (City) Environmental Program
Manager.

Mr. George Slater - City of Fresno (City) Project Manager.

Mr. Bret Moxley - EPA Remedial Project Manager (RPM). As stated
in the FSL Consent Decree, EPA will be performing the risk
assessment for the FSL site.

Mr. Wayne Pickus - CDM Project Manager, responsible for day to day
management and communication with the City of Fresno (City) and
meeting overall project objectives. Mr. Pickus will also be responsible
for directing engineering and scientific efforts in the development of the
FS report.

Ms. Sara Black - CDM Project Hydrogeologist. As the FSL Project
Hydrogeologist, Ms. Black will be responsible for implementing and
supervising the RI field programs.

Ms. Laurie Mann - CDM Quality Assurance and Quality Control
(QA/QC). Ms. Mann is responsible for QA/QC development and
reporting activities for the project. '

Technical Review - The CDM technical review committee will be
responsible for reviewing all deliverables prior to their submission to
the regulatory agencies.

Field Personnel - CDM field personnel are responsible for data
collection activities under the RI field programs.

1.3 OBJECTIVES OF THE SAMPLING AND ANALYSIS PLAN

The objectives of the SAP are to ensure that sample collection and analytical activities are
performed in accordance with EPA criteria and technically acceptable protocols. The SAP
describes the data collection methods, field procedures, analytical methods, and data quality
~ objectives for all environmental investigations performed under the RI/FS for the FSL. The
following sections describe the specific objectives of the field sampling plan component and
the Quality Assurance Project Plan (QAPP) component of the FSL SAP.

il I O - IE e




1.3.1 Objectives of the Field Sampling Plan

The specific objectives of this field sampling effort are as follows:

1. Determine the pathways of subsurface migration of landfill gas.
2. Define the extent and nature of off-site migration of the landfill gas.
3. Determine if leachate is a mechanism for contaminant transport.
4, Refine the hydrogeologic characteristics of the site, including both the vadose zone

and the saturated zone.

5. Determine the extent and nature of groundwater contamination.
6. Continue to monitor water quality of residential wells.

1. Determine impact of subsurface gas on ambient air quality.

8. Determine extent and nature of off-site soil contamination.

In order to achieve these objectives, a number of field investigations are proposed and
described in this SAP. These field activities include a soil gas investigation, a hydrogeologic
investigation, a groundwater investigation, a residential well sampling program, an air
investigation, and a surface and subsurface soil investigation. The results of these investiga-

tions will be incorporated into the Fresno Sanitary Landfill RI/FS.
1.3.2 Objectives of the Quality Assurance Project Plan (QAPP)

The objectives of a QAPP is to ensure that data collected during an RI/FS investigation is
scientifically valid, are of known quality which meets established objectives, and are legally
defensible, if necessary. The most important section of a QAPP are the Data Quality
Objectives (DQOs) which are quantitative and qualitative statements of the type of data
needed to support a decision, based on the level of uncertainty that a decision-maker is

1-3
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willing to accept and the resources available. DQOs for each field investigation are

discussed in subsequent sections.
1.4 ORGANIZATION OF THE SAMPLING AND ANALYSIS PLAN

This document describes the specific quality assurance and field sampling procedures for
each investigation described in Section 1.3.1. Each task discussed in Sections 4 through 10
is divided into two subsections consisting of data quality objectives (DQOs) and sampling
rationale. Detailed analytical procedures for each task have been grouped into Appendices
B-1 and B-2. In this manner, both the FSP component and QAPP criteria are addressed for

each investigation presented in this report, as recommended by EPA guidance.

The site history is presented in Section 2.0. All figures are contained in Section 3.0.
Section 4.0 presents DQOs, sampling rationale, and analytical and quality control procedures
for the soil gas investigation. The same format is then followed for Section 5.0 - Leachate
Investigation, Section 6.0 - Hydrogeologic Investigation, Section 7.0 - Groundwater
Investigation, Section 8.0 - Residential Well Sampling, Section 9.0 - Surface and Subsurface
Soil Investigation, Section 10.0 - Ambient Air Sampling, and Section 11.0 - RI Derived
Waste.

Section 12.0 presents field methods and procedures, Section 13.0 discusses data quality

management, and Section 14.0 describes quality assurance oversight.
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2.0 BACKGROUND

2.1 SITE LOCATION AND HISTORY

The Fresno Sanitary Landfill (FSL) is located four miles southwest of the City of Fresno in
Fresno County, California, as depicted in Figure 3-1. The landfill consists of approximately
145 acres and is bounded on the north by Jensen Avenue, on the east by West Avenue, on
the south by North Avenue and the west by agricultural fields. The area surrounding the
landfill is primarily agricultural with several residences adjacent to the north and south

boundaries.

The FSL is owned and was operated by the City of Fresno as a Class III municipal landfill,
as defined in the current California Code of Regulations, Title 23, Chapter 3, subchapter 15
(Discharge of Waste to Land). The FSL is reported to be the oldest compartmentalized
municipal landfill in the Western United States (CH2M Hill, 1989). Operations began in the
north section of the landfill in 1937. Short trenches were dug to a depth of 3 feet (eventually
increased to a depth of 25 feet); waste was dumped into the trench by collection trucks, the
pile was leveled off and compacted; a second trench was dug adjacent to the first trench, and
the dirt from the second trench was used to cover the waste fill. The landfill area was never
lined.

According to the FSL Closure and Post-Closure Maintenance Plan prepared by Emcon in
December 1989, from 1937 to 1964 the landfill received only domestic wastes from various
sources. From 1964 until the site closed in 1989, the landfill received only municipal wastes
collected by the City. The average waste stream consisted of 16,500 tons per month; the
total waste quantity is approximately 4.7 million tons (assuming an in-place refuse density of
1,200 Ibs/cubic yard), or 7.9 million cubic yards (Emcon, 1989). According to Emcon’s
report, the landfill accepted approximately 500 pounds per day of waste from local
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convalescent homes and the Fresno Dialysis Center, with approval from the County Health

Department. The time periods that these wastes were received is not known.

At the time of its inception, the landfill was primarily located north of Annadale Avenue.
The depth of the landfill was approximately 10 to 15 feet below the surrounding terrain. The
City expanded the landfill to the south of Annadale in 1945. Prior to this expansion an
irrigation canal extended in an east-west direction through what is now the south portion of
the landfill. After expansion, this canal was replaced with a pipeline that is currently in use
and is covered by landfill material. In June 1984, the edge of the pipeline was excavated and
a video camera was drawn through the pipeline to check the pipe’s integrity. This effort
showed that the pipe sagged considerably. This sag is probably due to ground settling from
the weight of the landfill overburden.

The City began the process of closing the landfill by filing a Negative Declaration with the
California Regional Water Quality Control Board (RWQCB) in August 1981. The FSL was
first evaluated by the Superfund program as a result of a CERCLA Section 103 (¢)
notification filed by the City of Fresno Solid Waste Management Division on May 27, 1981.
The California Department of Health Services (DOHS) conducted a preliminary inspection of
the site in June 1984 in response to complaint letters from nearby residents. The Preliminary
Assessment determined that off-site migration of methane gas and a variety of volatile

organic chemicals in the groundwater had been documented.

The problem of methane gas was first identified in June 1983, when the Fresno City Public
Works Department and the County Health Department conducted a preliminary investigation
using portable equipment. A methane monitoring system consisting of 17 methane
monitoring w_ells have since been installed. In November 1984, the City installed methane
migration barriers along the northern and southern boundaries of the landfill. The barriers
are trenches 26 feet deep containing a vertical sheet of plastic and filled with rock, which
have two horizontal perforated PVC pipes at depths of 12 and 19 feet which vent passively to

the surface.



Groundwater monitoring efforts have included sampling domestic-private, irrigation, and
monitoring wells near the landfill. Sampling has been conducted by the City, DOHS, and
the RWQCB. Samples have been analyzed for general mineral constituents, physical
parameters, anions/cations, trace metals, EPA Method 601 and 602-volatile organics
(VOCs), and pesticides. VOCs are reported to be in the shallow aquifer at levels reported to
be in excess of ARARs (CH2M Hill 1989).

Most recently EPA’s Technical Assistance Team has sampled soil gases beyond the methane
barriers for VOCs including vinyl chloride. Recent data show that methane and other VOCs
have migrated past the methane barrier on the south of the landfill. Additional information

on the extent of contamination at the FSL site is discussed in Section 2.3.

2.2 SITE CHARACTERISTICS

2.2.1 Climate and Meteorology

The Fresno Sanitary Landfill (FSL) site is situated in the eastern San Joaquin Valley.

Coastal mountain ranges to the west insulate the valley from the cooling effects of the Pacific
Ocean. Thus, the area is subject to hot dry summers and moderate winters. Average
monthly temperature extremes range from 36.3°F in December to a high of 97.9°F in July
(EMCON, 1989).

The rainfall in the San Joaquin Valley is sparse. The State of California Department of
Water Resources (DWR) reports a maximum annual precipitation of 19.14 inches recorded
in 1969 at the Fresno weather station, located 8 miles northeast of the FSL. Average annual
precipitation recorded from 1951 through 1980 at the Fresno station is 10.52 inches, 90
percent of which normally occurs between November and April. DWR has reported a mean
annual precipitation at the FSL of approximately 9.5 inches (Emcon 1989).
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The nearest wind monitoring station is at Chandler Field, located approximately 2 miles
north of the landfill. The prevailing wind is reported to be from the northwest.

2.2.2 Regional Geology and Hydrology

The FSL is situated on the east side of the San Joaquin Valley. The San .Joaquin Valley,
named for the river which drains it, comprises the southern half of the Great Valley or
Central Valley of California. The Central Valley is a large elongate northwest-trending
asymmetric structural trough that has been filled with a thick sequence of sediments, in some
areas up to 60,000 feet thick (Hackel, 1966). In the Fresno vicinity, granitic and
metamorphic rocks of the Sierra Nevada foothills, which extend beneath the Central Valley,
are found at a depth of about 4,500 feet.

In the vicinity of Fresno, the near-surface geologic units include Older Alluvium of
Quaternary age, which extends to a depth of about 500 feet, according to Page and LeBlanc,
1969 (as referenced by EAS, 1988). There are also less extensive deposits of Younger
Alluvium, flood-basin deposits, and sand dunes on the valley floor. These unconsolidated
materials are underlain by undifferentiated continental deposits of Quarternary age, which
overlie granitic basement. The Olde;‘ Alluvium, which underlies the FSL, consists of
interbedded layers and lenses of clay,. silt, sand, and gravels, which increase in thickness and
decrease in grain size toward the west or center of the valley, away from the source area of

the Sierra foothills.

The Older Alluvium is the principal groundwater aquifer in the Fresno area, according to
Page and LeBlanc, as reported in ESA (1988), groundwater beneath Fresno is unconfined.
Regionally confined groundwater does not occur in the vicinity of the FSL, apparently
because regional confining clay layers, such as the Corcoron Clay found in the central part of

the Great Valley, do not extend eastward as far as Fresno.
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Existing hydrogeologic data do not indicate any well-developed, continuous aquifers or
aquitards at discrete depths. However, previous site investigators have identified three
general hydrostratigraphic units: shallow, intermediate, and deep. These units do not appear
to correspond to specific aquifer zones as permeable sand units, but were apparently selected
for well completion intervals in order to vertically characterize what appears to be a single

interconnected aquifer system.

In general, groundwater flow is from east to west, away from the foothills and toward the
valley axis. However, ESA (1988) reports that pumping depressions near the City of
Fresno and to the west locally influence the direction of groundwater movement. At the
FSL, groundwater flow is generally westward. USGS also reported that the permeability of
the aquifer is between 1 and 3 feet per day, which yields an anticipated groundwater flow
rate (disregarding irrigation pumping) of 1 foot per year (BSK 1987).

According to the County of Fresno Water Resources Management Plan, the Fresno area has
been in a state of overdraft which has been reflected in a continuously falling water table.
Hydrographs constructed with data from 1924 to the mid-1960’s show a drop of 50 to 60 feet
in the shallow groundwater table during that time period. The Water Management Plan
indicates that groundwater levels in 1978 had fallen to the lowest level in recorded history

but since that time, there has been a slight upward trend in the area (Emcon 1988).

- 2.2.3 Surface Water and Drainage

The surrounding terrain in the vicinity of the Fresno Sanitary Landfill is flat and contains
large areas of surface-irrigated agricultural land. It is reported that previous ponding
problems have occurred near the landfill. BSK (1987) reported that drain water accumulated
near the landfill particularly on the north end of the western side. The area along West
Avenue, where Annadale Avenue would intersect, also is reported to have poor drainage

during major precipitation events (BSK, 1987).
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Finally, the Fresno Colony Canal passes in close proximity to the landfill. It runs east-west,
parallel to the Annadale alignment until reaching West Avenue, where it turns south and runs
parallel to West Avenue.

2.3 HISTORY AND EXTENT OF CONTAMINATION
2.3.1 Groundwater

Previous investigations of the FSL site found that groundwater beneath the site exhibited
elevated concentrations of volatile organic compounds (VOCs). The extent of groundwatér
contamination was documented beyond the landfill boundary both up and downgradient of the

site.

Twenty four monitoring wells (13-shallow, 5-intermediate, and 5-deep) have been installed at
the FSL site. Also, 10 private wells (5-intermediate, 5-deep) located on the north and south
perimeter of the landfill have also been monitored. The location of each well or well cluster

is shown on Figure 3-2 in Section 3.

Between 1974 and 1990 the monitoring and private wells were sampled and analyzed for
various constituents including VOCs, pesticides, metals, and water quality parameters. The
existing analytical data on the FSL site indicate that volatile organic compounds (VOCs),
namely trichloroethene (TCE), tetrachloroethene (PCE), vinyl chloride (VC), and
dichlorodifluoromethane (CCLF,) were consistently detected in groundwater samples
collected from on-site wells. With the exception of CCLF,, the level of these compounds
detected in the groundwater of the site present a potential human health risk as reflected by
their maximum contaminant level (MCLs). The MCLs for TCE, PCE, and VC are 5, 2, and
0.5 ug/l, respectively. Figures 3-3, 3-4, and 3-5 in Section 3.0 show the concentrations of
the above four compounds, as well as other VOCs detected in the shallow, intermediate, and

deep wells. A complete analytical data summary is included in the RI/FS Work Plan.
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Figure 3-3 s\hows the shallow well locations at the FSL site and presents existing analytical
data on the VOC compounds of interest. A review of the data shows that the reported VOCs

* have been found at concentrations exceeding MCLs both up and downgradient of the FSL

site. Some of the highest concentrations are reported for wells MW-1, W-4, DW-1A, and
EW-1, located downgradient of the FSL site.

Figure 3-4 shows the intermediate monitoring well locations and selected private wells, and
presents existing data on the four VOC compounds. A review of the data shows that the
reported VOCs have been found at concentrations exceeding MCLs both up and
downgradient of the FSL site. However, the concentrations reported are lower than those
reported in the shallow wells. Again the highest concentrations are found in wells located

on the downgradient or western perimeter of the landfill.

Figure 3-5 shows the deep well locations and presents existing data on the VOC compounds
reported on the figure. Private wells are also reported on the figure. A review of the data
shows that the VOC concentrations are lower than those found in both the intermediate and
shallow wells. Also, only PCE and CCL,F, are detected in the private wells, located to the
north and south of the site; TCE and VC are not detected in the deep-private wells. For the
upgradient deep wells UW-1C and UW-2C, no VOCs were detected in the 1990 data.
However, VC, TCE, and PCE and were detected in these wells in 1989, with VC the only
compound exceeding its MCL.

A review of VOC data collected and analyzed between 1974 and 1990 for all the wells
reported on Figures 3-3, 3-4, and 3-5 shows that other VOC compounds besides the ones
reported in the figures have been detected in the wells on and near the FSL site. The
compounds, namely dichloroethylene (DCE), dichloroethane (DCA), dichloropropane
(DCPA), dichloropropene (DCPE), dichlorobenzenes (DCBS), trichlorofluoromethane, and

methylene chloride have been reported at concentrations above instrument detection limits.
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Also, existing analytical data on the FSL site show a number of purgeable aromatic
compounds detected above instrument detection limits. These compounds include benzene,
chlorobenzene, 1,2-dichlorobenzene (1,2-DCB), and 1,4-dichlorobenzene (1,4-DCB).
Benzene was detected in wells OW-1 (City of Fresno 1990) and EW-1 (ESA 1989) at
concentrations exceeding its MCL of 1 ug/l. The MCL for 1,4-dichlorobenzene is 75 ug/l.
This compound was detected in well DW-1B (COF 10/89), DW-2A (COF 10/90), and W-2
(COF 10/90) at concentrations below 1 ppb. Existing analytical data on the FSL site for

pesticide compounds show no pesticides were detected above instrument detection limits.

There is limited available groundwater analytical data for metals. A number of metals were
detected below MCL levels. These metals include arSenic, barium, fluoride, selenium, lead,
and zinc. Nitrate was the only compound detected above MCLs. Private wells 1304 Jensen,
2121 Jensen, and 1635 Jensen are reported by BSK (1987) to have nitrate concentrations in
excess of the MCL standard (45,000 ug/1). In addition, monitoring well W-2 (BSK 1987)
also had nitrate concentrations exceeding MCLs. Previous investigations have attributed the

nitrate levels to the extensive agriculture in the vicinity of the FSL site.

Finally, existing groundwater analytical data for general water quality parameters show a
general trend of higher dissolved solids (TDS) and hardness values in shallow wells than in
the deep wells. The pH levels range from 6 to 8 for the majority of monitoring wells
sampled. Also, iron is detected above its secondary MCL of 300 g/l (0.3 mg/l) in a

number of monitoring wells.
2.3.2 Soil Gas

This section summarizes existing analytical data for the FSL site gathered during previous
soil gas investigations. Results from VOC and methane analysis of interior gas wells,
perimeter gas wells, and temporary off-site probes, as well as monthly methane monitoring
of perimeter wells, are discussed. All analytical data are included in the RI/FS Work Plan.




Five interior gas monitoring wells (Figure 4-1) were sampled in 1987 as part of the EMCON
Air Quality Solid Waste Assessment Test (SWAT) investigation. Each sample was collected
in a 10-liter Tedlar bag, and analyzed at a fixed-base laboratory for VOCs and major landfill
gas components (methane, oxygen, nitrogen and carbon dioxide). Methane concentrations
ranged from 27.2% to 57.02%. VOCs exceeding the detection limits included vinyl
chloride, benzene, 1,2-dichloroethane, methylene chloride, tetrachloroethene (PCE),
trichloroethane and trichloroethene (TCE). Vinyl chloride was detected in 4 of the 5 on-site
gas wells (W-1, W-3, W-4, and W-5) at concentrations ranging from 1.4 to 2.9 ppm.
Methylene chloride was detected in all wells at concentrations ranging from 3.7 to 34 ppm.
PCE and TCE levels ranged from less than 1 ppm in W-1, W-2 and W-3 to between 2 and 6
ppm in W-4 and W-5. Benzene was detected in W-3, W-4, and W-5 at levels ranging from
0.8 to 2 ppm. For all VOCs, the highest concentrations were found in W-4 and W-5, while

the lowest were found in W-2.

In 1990, Lockheed conducted a soil gas survey that included the collection of samples from
42 off-site temporary probes, and from the 17 perimeter wells illustrated in Figure 4-1.
Each of the perimeter wells (MMW1-MMW17) has three nested points screened at .
approximately 5 feet, 25 feet and 40 feet. Methane levels from perimeter wells located
within the landfill ranged from 37% to 57%, and vinyl chloride concentrations up to 56 ppm
were detected. Elevated methane and vinyl chloride concentrations just outside the barrier
suggested gas migration below or around the barrier. These concentrations dropped off
rapidly, within 100 feet. The gas monitoring wells farthest from the landfill (MMW11 and
MMW13) did not show detectable concentrations of either vinyl chloride or methane at any
depth. In general, results of samples collected from the shallowest depths of the perimeter
wells outside of the landfill were low relative to the deeper concentrations. The vinyl
chloride detection limit for this study was 50 ppb.

The 42 temporary probes were driven to depths of 5-7 feet. Two samples collected from the
vineyard to the east of the landfill contained measurable amounts of methane and vinyl

chloride. All other points of detected contamination were within approximately 100 feet of
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the north and south barriers. Based on the results of previous soil-gas surveys, the Lockheed
report states that variability of sampling results is within 25%.

Monthly monitoring of the 17 perimeter wells was initiated by the City of Fresno in 1989.
The data illustrates that methane barriers are effectively blocking off-site migration of landfill
gas at the north barrier. This is not consistent with the results of the Lockheed survey.
Measurable methane concentrations at MMW 15 indicate that a leak exists in the barrier at the

south side.

The City of Fresno was issued Administrative Order No. 90-23, effective February 15, 1991,
by the U.S. EPA directing the City to develop a vacuum system for the existing methane
barriers. The design of this vacuum system is discussed in the CDM document entitled
"Methane Barrier Vacuum System Design Report and Operations Plan for the Fresno
Sanitary Landfill" dated March 4, 1991. The vacuum system will be operational in early
spring, 1991.

2.3.3 Air

This section summarizes existing ambient air analytical data for the FSL site gathered during
the 1987 EMCON Air Quality Solid Waste Assessment Test (SWAT) investigation. Sample
locations and analytical results are included in the RI/FS Work Plan.

EMCON collected 24-hour time-integrated ambient air samples on three consecutive days
from one upwind and one downwind location. Each sample was collected 9 feet above the |
ground in a 10-liter Tedlar bag. The air sainples contained benzene, methylene chloride,
tetrachloroethylene, carbon tetrachloride, 1,1,1- trichloroethane, and trichloroethylene. The
concentrations of the compounds ranged from 0.07 to 2.6 ppb, except for one methylene
chloride value of 1,300 ppb. The methylene chloride value may be anomalous since it was
only detected in one sample. The quality of this data is not known since neither sample

duplicates nor field blanks were collected.
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An integrated surface sampler was also used to collect a surface air sample of approximately
8 liters. The sampling probe was held 2-3 inches above the landfill surface while the
technician walked a 2,600 linear foot grid over a 25 minute time period. The bag sample was
analyzed in the field for total organics as methane. A fixed base laboratory performed

analyses for volatile organic compounds.

The concentration of total organics as methane was at the detection limit of the OVA
instrument (1 ppm). Trichloroethane was detected by the fixed base laboratory at 1.10 ppb.
TCE, TCA, and PCE were detected at levels ranging from 0.08 to 0.30 ppb. The quality of

this data is not known since neither sample duplicates nor field blanks were collected.
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4.0 SOIL GAS INVESTIGATION

A soil gas investigation is proposed for the Fresno Sanitary Landfill (FSL) RI/FS. This
investigation will involve the installation of permanent soil gas monitoring wells and
performance of an off-site soil gas survey. The purpose of this investigation is four-fold: 1)
to determine the pathways of subsurface migration of landfill gas; 2) to define the extent of
off-site landfill gas migration and consequent contaminant migration; 3) to quantify the
concentrations of volatile organic compounds in the gas which have migrated off-site; and 4)
to evaluate the possible impact of soil gas on groundwater quality through computer
modeling. The first two objectives are established to guide the formulation of both on and
off-site gas control remedial actions; the third and fourth investigations are performed to aid

in the development of the risk assessment.
4.1 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements 6f the quality of
data needed to support specific decisions or regulatory actions. DQOs for the soil gas
investigation have been developed based on intended data uses as well as sampling and
analytical capabilities. Specific data uses, PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters, analytical methods, and detection limits for soil

gas sampling are discussed in this section.
4.1.1 Prioritized Data Uses and Decisions

Soil gas data collected from the FSL site will be used to determine the pathways of
subsurface migrations of landfill gas, to define the extent of off-site landfill gas migi'ation
and consequent contaminant migration, and for modeling purposes. Level II quality data as
defined by "Data Quality Objectives for Remedial Response Activities” (EPA
540/G-87/003A) will be obtained by the mobile laboratory. szei IV quality data is needed
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at a subset of sampling locations in order to identify and quantify contaminant migration, and
will be obtained by a fixed-base laboratory. Both level II and IV data will be available for

use by the remedial designers, risk assessors and modelers.
4.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of PARCC are discussed in

Appendix A.

4.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
AND ANALYSES

A system of seventeen multiple-depth gas moriitoring wells, MMW 1-17, exist at the FSL
site (Figure 4-1). Previous data indicates that landfill gas has migrated away from the trash
prism. It is proposed that the existing gas monitoring network be expanded to include an
additional seven permanent gas wells. Also proposed is an off-site soil gas survey using
temporary probes to define the extent of gas migration. The following paragraphs describe

the rationale for sample location, number, and analyses.

Seven additional gas monitoring wells (CMW 1-7) are proposed for this investigation. These
wells shall consist of permanent installations constructed in accordance with State
requirements for landfill gas control and monitoring at closed disposal sites (CAC Title 14,
Chapter 3, Article 7.8). The seven additional wells are proposed at the locations depicted on
Figure 4-1. Monitoring locations wefe selected to meet the requirement of CAC Title 14
that a maximum of 1000 feet exist between adjacent monitoring wells. The 13 gas
monitoring wells selected for permanent perimeter monitoring (CMW-1,2,3,4,5,6, MMW-
1,3,4,5,6,7,8) will be analyzed for methane. Seven of these wells (CMW-1, 3, 6, MMW-1,
5, 7, 8) will be analyzed for Calderon volatile organics in order to monitor the vertical
distribution of volatile organics around the landfill perimeter. All wells are expected to be




operational. MMW-15 and the shallow probe in MMW-14 are not currently operational, but

sampling of these wells is not planned.

The well bore depth shall be approximately 45 feet. Three probes will be installed in each
wellbore. The shallow probe will be placed approximately five feet below the ground
surface in an attempt to monitor soil layers above any hardpan layer. The second probe will |
be installed at approximately 25 feet, which corresponds with the general maximum depth of
refuse found by BSK when they drilled test holes through the landfill in 1984 (BSK, 1984).
The third probe will be placed at a depth of approximately 45 feet. This is similar to the
design of the seventeen existing wells. Details on the construction of the gas monitoring

wells are described in Section 12.1.2.

The second portion of the soil gas investigation will be to track the off-site landfill gas plume
through the use of a screening-level soil gas survey. Soil gas survey procedures involve
driving a hollow probe approximately 15 feet into the soil or to the maximum depth possible
for the van, whichever is greater, and collecting soil vapors for analysis of specific volatile
compounds. If probe placement beneath the hardpan is not possible with a mobile hydraulic
unit, alternative probe installation plans (such as using a backhoe) will be developed. Soil

gas samples will be analyzed for methane and volatile organics.

The extent of existing gas migration off-site will be determined by initial sampling of
temporary soil probes located at the perimeter of the landfill. Initial sampling points will be
approximately 400 feet apart. Figure 4-1 shows the location of the initial soil gas sampling
points. Approximately 20-25 soil gas samples will be collected at first, with more sampling
points added away from the landfill perimeter at an approximate 100 foot spacing until the

presence of landfill gas is no longer detected.

Points identified on Figure 4-1 are somewhat diagrammatic for purposes of illustration. The
actual field locations will be strategically located based on field conditions. For example,

sampling locations will take into consideration the presence of structures and agricultural
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systems such as pumps, ditches, and pipelines. The on-site technician will be responsible for
analyzing the data from the initial soil gas survey and determining the location of the

additional points. The objective is to define the lateral limits of the soil-gas plume.

Correlation of the permanent gas monitoring wells with the temporary soil gas probe
monitoring will also be performed at methane monitoring wells MMW-1, MMW-2, MMW-
4, MMW-5, MMW-6, MMW-7, and MMW-12, as depicted in Figure 3-1. Both the
permanent and temporary probes will be analyzed for methane and vinyl chloride.

A technical memorandum will be prepared discussing the potential for expanding the soil gas
investigation by performing additional gas sampling at multiple depths, down to the saturated
zone. The memorandum will include a presentation of anticipated modeling activities and
will be prepared prior to initiation of the field program calling for the installation of the
seven additional gas monitoring wells. If additional sampling is determined to be required, it
will be performed as part of the well installation effort. The technical memorandum will be
submitted to the EPA within seven weeks of approval of the RI/FS SAP.

Soil Gas Sampling and Analysis Approach

The methods for analyses to be conducted include the following:

Location Parameter Method Level
Perimeter Wells Methane OVA, HPK-2 II
Calderon List EPA TO-14 v
& Freon 12
Temporary Probes Methane TCD II
Calderon List & Freon GC/FID and I
12 GC/ECD
Calderon List & Freon EPA TO-14 v
12 : _
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In a 1987 study of 20 Class II landfills by the South Coast Air Quality Management District
(Wood, 1987), methane was found to be a useful indicator of the presence of subsurface gas
migration. The proposed approach, therefore, is to monitor for the presence of methane in

all gas monitoring wells and iempora:y probes.

At the permanent gas wells, a combustible gas meter and an organic vapor analyzer (OVA)
will be employed in conjunction with a vapor extraction pump to take direct methane
readings of the permanent gas wells. Samples will also be collected in Summa canisters for

EPA TO-14 analysis by the fixed-base laboratory of the 10 Calderon compounds.

All probes will be sampled and analyzed for both methane and vinyl chloride. The first set
of probes placed at the landfill boundary will also be analyzed by the mobile laboratory for
the ten Calderon compounds and Freon 12. Seven of these compounds which have been
detected at the FSL site during previous groundwater or air investigations include vinyl
chloride, benzene, methylene chloride, 1,2-DCA, TCA, TCE, and PCE.

The ten Calderon compounds and Freon 12 will continue to be monitored for as the mobile
lab progresses away from the landfill in 100-foot increments. If a specific compound is not

detected at two consecutive probe locations, analysis for this compound will be discontinued.

Since data from the soil probe survey will be used for risk assessment and modeling
purposes, confirmation of the presence and concentrations of contaminants by a fixed-base
laboratory is needed. A sample in a Summa canister will be taken at 5 percent of all probes
monitored for methane and vinyl chloride. The sample will be analyzed for all ten Calderon
compounds and Freon 12 by a fixed-base laboratory utilizing the TO-14 analysis. .In
addition, at 5% of the probe locations at which vinyl chloride is not detected, a Summa

canister sample will be collected for vinyl chloride analysis by the fixed-base laboratory.

Correlation of the permanent gas monitoring wells with the temporary soil gas probe

monitoring will also be performed. The van will draw an intermediate level probe sample
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from the permanent gas monitoring well after completing the gas sample withdrawal and
analysis from a point in the soil adjacent to the well. Both the permanent and temporary
probes will be analyzed for methane and vinyl chloride. This correlation will be performed
for methane monitoring wells MMW-1, MMW-2, MMW-4, MMW-5, MMW-6, MMW-7,
and MMW-12, as depicted in Figure 3-1. '

Soil vapors collected in a Summa canister for Level IV analysis will be analyzed for EPA
Method TO-14. For the soil gas survey vinyl chloride will be analyzed using EPA Modified
8010; methane will be analyzed using a thermal conductivity detector. A detection limit of 1
ppb is needed for vinyl chloride; 1 ppm is needed for methane. It should be noted that at
this time there are no EPA Methods for conducting a temporary, screening-level soil gas
survey. Analytical procedures utilized by the on-site mobile lab are described in Appendix
F.

| Sampling of the gas monitoring wells will indicate the general pathways of off-site migration
around the landfill perimeter, as well as the vertical distribution of contaminants. Monitoring
of the off-site probes will determine the lateral extent of gas migration. Samples taken from
the temporary probes and analyzed for volatile organics by the GC in the van will support
the development of the risk assessment. All soil gas samples will be utilized in the soil gas

modeling effort.

Analytical and quality control procedures are discussed in Appendix B-2.
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5.0 LEACHATE INVESTIGATION

A leachate investigation is proposed for the FSL RI/FS. This investigation will initially
involve conducting a water balance study for the site. A major part of the water balance
study will be to determine if the existing buried irrigation pipeline is leaking. All available
information will be gathered for the pipeline; if accurate flow information is not available,
flow monitoring will be conducted, if possible, at the upstream and downstream ends of the
pipeline to determine any losses. A video camera survey will be considered, if possible, to

obtain a visual record of any breaks in the pipeline.

The water balance will also include a review of the existing HELP model data; the model
will be rerun if necessary to obtain an accurate estimate of landfill infiltration. The ponded
water which has been observed at the site will be included as an infiltration source; historical
evidence and quantities of ponding will be investigated via historical aerial photographs and
topographic maps. The evidence for fires occurring at the landfill in the past, which were
extinguished using water, will also be investigated as a potential leachate-generating

mechanism.

Drilling will be undertaken in the refuse area to investigate and characterize, to the extent
possible, leachate in the refuse and the underlying vadose zone soils. A minimum of two

borings within the landfill in the vicinity of the pipeline are planned.

5.1 DATA QUALITY OBJECTIVES

Data Quality Objectives (DOQs) are qualitative and quantitative statements of the quality of
data needed to support specific decisions or regulatory actions. DOQs for the leachate

investigation have been developed based on intended data uses as well as sampling and

analytical capabilities. Specific data uses, PARCC (precision, accuracy, representativeness,
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completeness, and comparability) parameters, analytical methods, and detection limits for

leachate sampling are discussed in this section.
5.1.1 Prioritized Data Uses and Decisions

During the first phase of the investigation, which involves conducting a water balance study
and reviewing the existing HELP-2 data, sample analysis is not required. The precision and
accuracy of the flow monitoring equipment, and of the data used in HELP-2, will be

considered during each step of the investigation.

A drilling program may be initiated to identify areas in and below the refuse fill where
leachate has been generated. Leachate and soil data collected during the drilling program
will be used for remedial design and modeling purposes. Collection of Level IV quality

* data, as defined by "Data Quality Objectives for Remedial Response Activities” (EPA 540/G-
87/003A), is planned.

5.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of PARCC are discussed in

Appendix A.

5.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
- AND ANALYSES

As described previously in the RI/FS Work Plan, a limited drilling program will be
undertaken in those areas where leachate appears likely. A minimum of two borings within
the landfill in the vicinity of the pipeline are planned. In addition, these two borings will be
utilized to address the State requirements under Title 23, Chapter 15, to perform vadose zone
monitoring. Drilling will be performed as discussed in Section 12.2.1. If free leachate is

encountered during drilling and can be sampled, it will be characterized by analyzing for
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leachate parameters as suggested in EPA’s landfill guidance, Conducting Remedial
Investigations/Feasibility Studies for CERCLA Municipal Landfill sites (EPA 15401 P-

91/001), as well as for volatile organics.

After noting the depth of refuse, the borings will be continued into the underlying vadose
zone soils. Samples will be collected of the underlying soils to determine if leachate has
migrated below the refuse and if NAPLs are present. Leachate and soil samples will be

analyzed for the following parameters:

Matrix Parameter Method
Leachate * Volatile Organics EPA 8240
Metals EPA 6010,7061,7471,7741
Phosphorus, Nitrate EPA 300
Nitrite, Sulfate EPA 300
Chloride EPA 300
TDS EPA 160.1
TSS EPA 160.2
Ammonia-Nitrogen Std. Methods 4500-NH,B&E
COD EPA 410.1 & 410.2
Oil and Grease EPA 413.2
Hardness EPA 130.2
Sulfide EPA 376.1
BOD EPA 405.1
Soil Volatile Organics EPA 8240
BNAs EPA 8270
Pesticides/PCBs EPA 8080
Herbicides EPA 8150
Dioxin EPA 8280
Metals EPA 6010,7061,7471, 7741
Soil Moisture ASTM D2216-80
Soil Porosity ASTM D2116 and 854
TOC : Modified ASTM D4129/D5136
pH EPA 9045
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In addition, pH of any leachate samples will be tested in the field. The specific compounds
required for each of these analytical methods are outlined in Appendix B-1. Analytical
methods specified for groundwater will also be used for leachate.

The number of sampling locations will be determined from the results of the first phase of

the leachate investigation. The objective at the first phase is to identify areas of the landfill
with a high probability of leachate generation. These could include, but are not limited to,

regions where surface water runoff has historically ponded, locations adjacent to the buried
irrigation supply line running along the Annadale Avenue alignment, and areas of past

underground fires extinguished through the injection of quantities of water.

Boreholes will be advanced through the landfill and logged for evidence of free leachate. If
leachate is encountered during drilling, it will be sampled through the hollow-stem auger as
described in Section 12.2.1.

At a minimum, 5 soil samples will be collected and analyzed from each boring. This

includes one sample at the top of the saturated zone since this is where LNAPLs would be
likely to accumulate, and one sample at the first fine-grained unit encountered, since this is
where DNAPLs might accumulate. Continuous sampling techniques will be used to ensure

adequate quantity of material for the analytical tests.
If during this task, or any other aspect of the Remedial Investigation, the data is interpreted

to suggest the existence of contaminants in a free phase or NAPL form, further investigation

may entail drilling and sampling, independent of this leachate investigation activity.
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6.0 HYDROGEOLOGIC INVESTIGATION

A hydrogeologic study will be conducted as part of the RI/ES, which will involve the
determination of subsurface stmtigraphy using drilling and downhole geophysical techniques,
and the installation of additional groundwater monitoring wells. The objectives of the
investigation are to (1) continue to develop a hydrogeologic model of the site, building on
information collected by previous investigators, (2) to identify to the extent possible the
vertical and lateral extent of off-site contaminant migration in groundwater, and (3) to
determine the effect of the nearby irrigation wells, particularly U-16, on the groundwater
regime. The installation of additional wells will provide a means of defining the extent of

the groundwater plume through water quality sampling (Section 6.0).
6.1 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements of the quality of

~data needed to support specific decisions or regulatory actions. DQOs for the groundwater

investigation have been developed based on intended data uses as well as sampling and
analytical capabilities. Specific data uses, PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters, analytical methods, and detection limits for the

groundwater investigation are discussed in this section.
6.1.1 Prioritized Data Uses and Decisions

Data collected for the hydrogeologic task will be used to select monitoring well completion
intervals; to refine the understanding of site hydrogeology (the hydrogeologic model); to
determine pathways of contaminant migration in groundwater; and to better understand the
physiochemical characteristics of the site water-bearing zones. Geologic data including
lithologic descriptions of borings and downhole geophysical logs are by definition field

screening-level data, collected by on-site observation or portable instruments. As such,
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Level II quality data, as defined by "Data Quality Objectives for Remedial Response
Activities" (EPA 540/G-87/003A) are acceptable. However, samples of subsurface soils
collected for analysis of Total Organic Carbon (TOC), grain-size analysis, and volatile
organics may be used to support the Feasibility Study regarding groundwater treatment
design, or the risk assessment. Level IV quality will be maintained for these data.

Analytical methods, discussed in Section 9.0, were selected based on their ability to provide
appropriate quantitation. The specific compounds and detection limits required for each of
~ these analytical methods are discussed in Appendix B-1.

6.1.2 Quality Assurance Objectives

The quality assurance objectives for soil samples collected during the hydrogeblogic
investigation, in terms of precision, accuracy, completeness, representativeness, and

comparability, are discussed in Appendix A.

6.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
AND ANALYSES

As d.escribed previously in the RI/FS Work Plan, the hydrogeologic investigation will be a
focused program to supplement and expand on existing information that has been developed
at the site by previous investigators. Several previous investigators have conducted studies
and installed monitoring wélls (Figure 3-2) in an effort to determine the site hydrogeology.
The near surface (< 500 feet) geology has been generally characterized as consisting of
interbedded clays, silts, sands, sandy clays, and sandy silts. The exisﬁng data do not appear
to indicate any well-developed, continuous aquifers or aquitards at discrete depths. It
appears, based on the water level data collected since 1987, that the site hydrogeology is
comprised of a single aquifer system, at least to the depths investigated to date
(approximately 170 feet). Previous site investigators have identified three general
hydrostratigraphic units: shallow, intermediate, and deep. These units do not appear to
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necessarily correspond to specific aquifer zones or permeable sand units, but were apparently
selected for well completion intervals in order to vertically characterize what appears to be a

single interconnected aquifer system.

In order to accomplish the objectives of the hydrogeologic task, a program of drilling,
downhole geophysical logging, and well installation will be conducted. The locations of
borings and wells are shown on Figure 6-1. Pilot borings will be drilled using mud rotary
techniques; monitor wells will be installed using an air rotary casing driver rig. At each
selected location, a small-diameter pilot boring will be advanced to a total depth of about 250
feet using mud rotary drilling, and will be lithologically logged by the field geologist. The
purpose of the pilot boring will be to characterize the subsurface stratigraphy, and allow
selection of well completion intervals and proper well screen size. Lithologic information
including grain size, texture, color, USCS soil classification, and drilling characteristics will
be recorded in the field log book.

Downhole geophysical logging will then be conducted by a qualified contractor. Spontaneous
potential, resistivity, and gamma logs will be run in each pilot hole. These logs will assist in
establishing the stratigraphy at the new locations, and will allow correlation with existing
gamma logs and descriptions. This approach will provide a means of geologic correlation
across the site, in order to recognize potential migration pathways for groundwater. At the
conclusion of logging, the pilot hole will be immediately grouted from the bottom of the hole
to the surface using a tremie system; holes will not be allowed to remain open overnight.
Details of grouting are discussed in Section 12.0.

The proposed well locations have been chosen to define the lateral and vertical boundaries of
the contaminant plume, either downgradient of areas of known contamination, or further
upgradient of the landfill. Each location has been numbered starting at the upgradient or east
side of the landfill; the rationale for each location follows. The need for remote upgradient
or background wells at varying depths at Location CDM-1 is evident since organic

compounds have been detected at each of the existing upgradient locations (UW-1 and
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UW-2), east of the FSL. Groundwater flow appears to be to the west. The transport
mechanism to explain the presence of organics at upgradient wells will be investigated during
the RI, but may be due to partitioning from landfill gas. It is anticipated that a 3-well cluster
will be installed at CDM-1 about 1200 feet east of West Avenue, or beyond the influence of
migrating landfill gas. The exact location will be dependent on the results of the soil gas
survey. The three wells will be installed at varying depths, roughly corresponding to the
shallow, intermediate and deep zones of the previous investigators; actual completion depths
will be dependent on the location of permeable aquifer material as shown by the geophysical
log and lithologic description of the pilot boring. Each well will be installed in a separate
boring, not in a single boring as was done in the past. This will eliminate the potential for
cross-contamination between wells sharing a common borehole. The background wells will

characterize the groundwater away from the influence of the landfill.

Location CDM-2 is proposed to define the lateral and vertical extent of the plume south of
the landfill boundary, based on the detected dichlorofluoromethane in the residences along
North Avenue. A 3 well cluster is proposed for this location, again to correspond to the
general completion intervals identified by others. The actual completion depths will depend
on the results of the geophysical logging in the pilot hole at that location. Location CDM-3 is
downgradient of wells MW-4, OW-1 and EW-1, with detected organics. Two wells are
proposed at this location, to characterize the shallow and intermediate zones. The

completion zones will be dependent on the geophysical log at this location.

Location CDM-4 will be a far downgradient monitor location outside the limit of the plume.
The results of the soil gas survey will be reviewed to assist in locating these wells beyond the
plume boundary. Three wells are anticipated, including a deep well to define the vertical
extent of contamination. Location CDM-5 has been located in the same manner as CDM-4,
downgradient of observed organics in MW-1 and W-1R.

Location CDM-6 is proposed to define the northwestern extent of the plume. One shallow
well is anticipated at this location. Finally, Location CDM-7 will be placed downgradient of
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observed, although very low, levels of organics in residential wells found north of the
landfill. Two wells are anticipated at this location, which will function as a far offsite
monitor beyond the plume. As above, completion intervals will be dependent on the results

of the geophysical logging.

Proposed locations may change, depending on whether access agreements with landowners
can be obtained from the City. Details of well installation and handling of drilling/

development wastes will be presented in Section 11.0.

At each pilot hole location, in situ core samples of the subsurface material will be obtained at
selected depths dependent on field conditions. These samples will be analyzed for grain size,
total organic carbon (TOC), and volatile organics using EPA Method 8240. The purpose of
these analyses is to characterize the aquifer material and achieve an understanding of
contaminant transport by groundwater by comparing the aquifer material results with
groundwater contamination levels. Approximately 2 samples per boring are anticipated.

Depth of sampling will be dependent on the identification of permeable aquifer material.

Contingent on the well owner’s cooperation, a monitoring test will be conducted which will
determine the well flow rate while measuring water level changes in selected site wells, for a
period of at least 24 hours. The test will be conducted after the agricultural season is
complete, to avoid impacting the owner’s irrigation schedule. Also, during all water quality
sampling episodes, notation will be made as to whether the U-16 pump is on or off. If
possible, pending the cooperation of the owner, an on-off meter will be installed (hard-wired)

into the pump controller to record on-off cycles on a weekly basis during sampling.

The sampling results for rounds while pumping is occurring will be compared to rounds
when the pump is off to determine the potential impacts on water quality results. The results
of this comparison and the results of the monitoring test will be prepared in a technical

memorandum to EPA, along with any recommendations for control responses, if necessary.
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Analytical and quality control procedures are discussed in Appendix B-1.




Section Seven




7.0 GROUNDWATER INVESTIGATION

The groundwater investigation will involve sampling of existing and newly-installed site
monitoring wells, to monitor the extent of organic chemicals in groundwater and to provide
data for the health risk assessment and feasibility study. This expanded RI sampling program
will continue for a minimum of one year, including two annual sampling episodes. In
addition, an effort will be made to determine the historical pumping practices of all irrigation
wells within 1 mile of the site in order to determine their influence on the groundwater
gradient. The data quality objectives, sampling rationale, and analytical methods for the
groundwater investigation are discussed in this section. Field procedures are discussed in

Section 12.4.
7.1 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements of the quality of |
data needed to support specific decisions or regulatory actions. DQOs for the groundwater
investigation have been developed based on intended data uses as well as sampling and
analytical capabilities. Specific data uses, PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters, analytical methods, and detection limits for the

groundwater investigation are discussed in this section.
7.1.1 Prioritized Data Uses and Decisions

Data collected during the groundwater investigation will be used for risk assessment; to
evaluate the potential health threat to residents; to identify the nature and extent of
groundwater contamination; and to assist in development of remedial alternatives. Level IV
quality data, as defined by "Data Quality Objectives for Remedial Response Activities" (EPA
540/G-87/003A) is therefore needed for all on-site well data.
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The analyses to be conducted on groundwater samples will include the volatile organic
compounds, BNAs, pesticides/PCBs, herbicides, dioxin, and total metals. Additional
chemical parameters will be analyzed for as necessary to fully investigate the potential range
of chemicals present including free phase chemicals (light or dense NAPLs).

Analytical methods, discussed in Section 7.2, were selected based on their ability to provide
quantitation or detection limits below the relevant federal and state action limits. Potential
ARARs for FSL are discussed in the CDM Fresno Sanitary Landfill RI/FS Work Plan.

The specific compounds and detection limits required for each of these analytical methods are
included in Appendix B-1.

7.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of precision, accuracy,

completeness, representativeness, and comparability are discussed in Appendix A.

7.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
AND ANALYSES

Twenty-six existing and seventeen new on-site wells will be sampled as part of the
groundwater investigation. As discussed in Section 2.3, many of the existing wells have
previously been sampled for volatile organic compounds (VOCs), pesticides, metals, and
water quality parameters. A review of these data indicates that VOCs, namely TCE, PCE,
VC and dichlorodiﬂuoromethane, were consistently detected throughout the reported
sampling events. PCE was detected at levels between 100 and 150 g/l at 3 wells; VC was
detected at levels between 50 and 100 pg/L at 6 wells.

The objective of the groundwater investigation is to collect data for the development of a risk

assessment database, for the delineation of the extent of groundwater contamination, and for
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the evaluation of feasible remedies for water treatment. These RI goals will be accomplished
through annual sampling of forty-three on-site wells, and quarterly sampling of 14 on-site
wells for one year, beginning in September 1991. Quarterly sampling will occur during
March, June, September and December; annual sampling will occur during September. This
RI sampling substitutes for the current Waste Discharge Requirements; at the end of the 1
year period, the City’s sampling program will resume until site closure, when new post-

closure monitoring requirements will take effect.

In addition to annual sampling of the 43 on-site wells, quarterly sampling of 16 on-site wells
is planned. These well locations have been chosen in order to closely monitor the lateral and
vertical boundaries of the contaminant plume. Specifically, on the eastern landfill perimeter
UW-2A, 2B, 2C, and W-3 will monitor the vertical extent of contamination. W-3 has been
chosen because it has relatively low pH and high TDS values. CDM-1A, 1B, and 1C will
monitor the upgradient or background conditions. On the western landfill perimeter DW-1A,
1B, 1C, W-5, and MW-1 will monitor the vertical extent of contamination. MW-1 has a
relatively high vinyl chloride value; W-5 is located near the irrigation pipeline, which is a
possible soil gas migration pathway. CDM-4A, 4B, 4C, and 6A will monitor the lateral
plume boundary. The on-site wells selected for quarterly sampling are listed in Table 12.4.

The locations of the wells are shown in Figure 6-1. Actual sampling procedures and
pertinent completion data for each well, except U-16, are presented in Section 12.0. Well
U-16 is a privately owned irrigation well. It is not known whether completion data is

available, or whether access is obtainable. All samples will be analyzed for the following:

Parameter Method

Volatile Organics EPA 8240, 8010/8020

BNAs EPA 8270

Pesticides/PCBs EPA 8080

Herbicides EPA 8150

Dioxin EPA 8280

Metals EPA 6010, 7061, 7471, 7741
7-3

|



Parameter Meth

Chloride EPA 300

Nitrate EPA 300

Sulfate EPA 300

Alkalinity Standard Method 403

TDS - EPA 160.1

TKN Standard Method 4500-NH,E and Norg B
Organic-N Standard Method 4500-Norg B and NH,;B & E
Ammonia-N Standard Method 4500-NH,B & E

COD EPA 410.1 and 410.2

Sulfide EPA 376.1

Hardness EPA 130.2

In addition, pH, temperature, conductivity and turbidity will be measured in the field. The
specific compounds and detection limits required for each of these analytical methods are
outlined in Appendix B-1.

Background concentrations of indicator parameters and waste constituents will be determined
as described by Title 23, California Code of Regulations, Chapter 15, revised Article 5
(1991). Since organic compounds have been detected at existing upgradient locations (UW-1
and UW-2), the 3-well cluster to be installed at CDM-1 is the only location available for
background determination. Collection of a minimum of one sample from CDM-1A, 1B, and
1C every two months is planned in order to statistically characterize the individual shallow,

intermediate, and deep aquifer intervals.

The statistical procedure proposed to evaluate the background data distribution is the
tolerance interval as described in "Statistical Analysis of Groundwater Monitoring Data at
RCRA Facilities - Interim Final Guidance" (EPA/530-SW-89-026). A one-sided tolerance,
with 95% coverage of the population, and 95% confidence will be used. The purpose of the
tolerance interval approach is to define a concentration range from background well data,
within which a large proportion of the monitoring observations should fall. These
concentration ranges will be used by the California Regional Water Quality Control Board to
establish site-specific water quality protection standards.
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After one year, background data will be inspected for outliers and normal distribution. If
necessary, outliers will be eliminated from the background database. If a normal distribution
of data is not found, either the tolerance interval will be constructed assuming a different
distribution, on a more suitable statistical procedure will be used. Non-detect data, and
seasonality of data will be handled as described in the EPA guidance referenced above.

EPA Methods 8010/8020 have been selected for analysis of VOCs for all on-site wells
because they provide quantitation limits below state and federal action limits (e.g., MCL for
vinyl chloride is 0.5 ppb). Because all site contaminants may not have been identified,
GC/MS sampling by EPA Method 8240 will be conducted on 10 percent of the samples (5
wells) during the first round of sampling. GC/MS has a capability for identifying unknown
compounds that is far superior to the GC 8010/8020 method; GC/MS alone, however would
not provide adequate quantitation limits. GC/MS analysis will be performed at the following
locations: DW-1B, DW-1C, OW-1, CDM-1B, and DW-2A. The downgradient wells
DW-1B, DW-1C, and OW-1 are selected for GC/MS analysis because "unidentified peaks"
have been previously detected during 601 analysis. CDM-1B and DW-2A are upgradient and
downgradient locations also chosen for GC/MS analysis. In the event that GC/MS analysis
reveals the presence of compounds not detected by 8010/8020, the locations and numbers of
sarhples analyzed by 8240 will be reevaluated.

For consistency with past analyses, for adequate characterization of groundwater quality, and
for possible use as indicator parameters, all groundwater samples will be analyzed for the

water quality parameters listed above.

Since dioxin is relatively immobile and insoluble in water, it is not a common groundwater
contaminant. During the first round of sampling, analysis for polychlorinated |
dibenzo-p-dioxin and polychlorinated dibenzofuran homologs by EPA Method 8280 is
planned for 10 percent of the samples (5 wells). Five wells that have previously been found
to contain VOCs have been chosen: DW-1B, W-3, WIR, MW-1, and W-2. If no dioxin is

found in the initial sampling, it will be dropped from the parameter list.
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All analytical and quality control procedures are discussed in Appendix B-1.
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8.0 RESIDENTIAL WELL SAMPLING

Residential well sampling is described in this section. Ongoing quarterly sampling of five

residential wells has been carried out by the City since mid-1989. A total of 14 nearby
residential wells have been sampled by previous investigators. The objective of this task is
to continue the ongoing residential well monitoring in order to fully investigate the potential
range of contaminants present. This expanded sampling program will continue for a
minimum of one year, including two annual sampling episodes. The data will be input to the
risk assessment, and will also be used in the feasibility study.

8.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements of the quality of
data needed to support specific decisions or regulatory actions. DQOs for residential well
sampling have been developed based on intended data uses as well as sampling and analytical
capabilities. Specific data uses, PARCC (precision, accuracy, representativeness,
completeness, and comparability) parameters, analytical methods, and detection limits for

residential well sampling are discussed in this section.
8.1.1 Prioritized Data Uses and Decisions

Data collected at residential wells will be used to evaluate the potential health threat to

residents; to identify the nature and extent of groundwater contamination; and to assist in

~ development of remedial alternatives. Level IV quality data, as defined by "Data Quality

Objectives for Remedial Response Activities" (EPA 540/G-87/003A) is therefore needed for
all residential well data. The analyses to be conducted on residential well samples will
include volatile organic compounds, BNAs, pesticides/PCBs, herbicides, dioxin, and total

metals.
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Analytical methods, discussed in Section 8.2, were selected based on their ability to provide
quantitation or detection limits below the relevant federal and state action limits. Potential
ARARs for FSL are discussed in the CDM Fresno Sanitary Landfill Work Plan.

The specific compounds and detection limits required for each of these analytical methods are
included in Appendix B-1, | '

8.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of precision, accufacy,

completeness, représentativeness, and comparability are discussed in Appendix A.

8.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
- AND ANALYSES

Fourteen residential wells and one on-site City well have been identified in the vicinity of the
FSL (see Figure 6-1). As part of previous investigations, each of the 14 residential wells has
been sampled for analysis of volatile organic compounds; 5 of these wells have been sampled
quarterly by the City for the analysis of volatile organic compounds. In addition, most of the
residential wells have been sampled for pesticides, metals, and water quality parameters. A
review of the data indicates that concentration levels for pesticides and the majority of VOCs
were below the detection limit. PCE was detected at levels above the detection limits but
below federal and state action limits at numerous wells; PCE was detected at levels slightly
above the action limit in 2 wells (2168 and 2429 North Avenue).

A list of the well owners contacted prior to previous sampling efforts is included in Table
12-8. Water level and well depth information gathered from previous reports is presented in
Table 12-9. The vertical extent of gravel pack around the outside of the well casing is

unknown for all 14 wells. Previous reports have indicated, however, that it was not




uncommon years ago for wells to have extensive gravel pack intervals which sometimes

extended up to the ground surface.

The objective of the residential well sampling program is to collect data for the development
of a risk assessment database, for the delineation of groundwater contamination, and for the
evaluation of feasible remedies. These goals will be accomplished through annual sampling
of 14 residential, 1 on-site City well (19-H1), and quarterly sampling by the City of five
residential wells. In addition, two irrigation water samples will be collected: one from the
canal upstream of the site, and one from the pipeline that has passed through the landfill. To
be consistent with the Waste Discharge Requirements for FSL, quarterly sampling will occur
during March, June, September and December; annual sampling will occur during

September.

Quarterly monitoring locations have been chosen in order to closely monitor the presence and
lateral migration of the contaminant plume. Specifically 2142, 2168 and 2429 North.and
1635 Jensen have been chosen because they are the 4 residential locations at which PCE has
been detected. In addition, 2100 and 2188 North were chosen because

dichlorodifluoromethane has been detected at these locations.

Parameter Method
Volatile Organics EPA 8240
EPA 8010/8020
BNAs EPA 8270
Pesticides/PCBs - EPA 8080
Herbicides EPA 8150
Dioxin EPA 8280
Metals (total) EPA 6010, 7061, 7471, 7741
Chloride EPA 300
Nitrate ) EPA 300
Sulfate EPA 300
Alkalinity Std. Method 403
TDS EPA 160.1
TKN Std. Method 4500 NH,E and Norg B
Organic-N Std. Method 4500 Norg B & NH,B & E
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Parameter . Method

Ammonia-N Std. Method 4500 NH,B & E
COD EPA 410.1 & 410.2

Sulfide EPA 376.1

Hardness EPA 130.2

In addition, pH, temperature, and turbidity will be measured in the field.

The specific compounds and detection limits required for each of these analytical methods are
outlined in Appendix B-1. The wells selected for quarterly and annual sampling are listed in
Table 12-5, and illustrated in Figure 6-1. Actual sampling procedures and pertinent

completion data for each well are presented in Section 12.

EPA Methods 8010/8020 have been selected for analysis of VOCs for all residential wells
because they provide quantitation limits below state and federal action limits (e.g., MCL for
vinyl chloride is 0.5 ppb). GC/MS analysis by EPA Method 8240 will also be conducted on
10% .of the samples (2 wells) during the first round of sampling in order to more thoroughly
characterize the nature of contamination in the groundwater. Residential wells 2168 and
2429 North have been selected for GC/MS analysis since these are the two residential wells
at which PCE was detected at levels above the action limit. In the event that GC/MS
analysis reveals the presence of compounds not détected by 8010/8020, the location and
percentage of samples analyzed by 8240 will be re-evaluated. Also, 8240 analysis will be
performed on all samples in which "unidentified peaks" were detected in the 8010/8020

analysis.

For consistency with past analyses, for adequate characterization of groundwater quality, and
for possible use as indicator parameters, ~ all groundwater samples will be analyzed for the

groundwater quality parameters listed above.




Since dioxin is relatively immobile and insoluble in water,it is not a common groundwater
contaminant. During the first round of sampling analysis, EPA Method 8280 for
polychlorinated bibenzofuran homologs is planned for 10% of the residential well samples (2
wells). Private wells at 2168 and 2429 North Avenue have been selected for dioxin analysis
since previous data indicates they have higher levels of contamination than the other
residential wells. In the event that any residential or on-site wells reveals the presence of
dioxin homologs, the percentage of samples, location, and analytical method for dioxin will
be re-evaluated.

The discussion of analytical and quality control methods for residential well sampling is
identical to the on-site groundwater sampling procedures, and is included in Appendix B-1.
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9.0 SURFACE AND SUBSURFACE
SOIL INVESTIGATION

A surface and subsurface soil investigation will be performed as part of the FSL remedial

investigation. The following sections describe data quality objectives and sampling rationale.
9.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements of the quality of
data needed to support specific decisions or regulatory actions. DQOs for the soil
investigation have been developed based on intended data uses as well as sampling and
analytical capabilities, specific data uses, PARCC (precision, accuracy, representative,
completeness, and comparability) parameters, analytical methods, and detection limits.

DQOs for surface and subsurface soil are discussed in this section.

9.1.1 Prioritized Data Uses and Decisions

Soil samples will be collected during the hydrogeologic and soil gas investigations. Surface
soil data will be used to determine if an exposure pathway exists for ingestion or dermal
contact due to soils contaminated by the landfill. Surface soil data will also be used to
determine background concentrations. Subsurface soil data will be used to characterize the
vertical extent of contaminated soil at the landfill perimeter, and the geochemical
characteristics of the upgradient and downgradient aquifer material. This information will

assist in development of remedial alternatives for the treatment of groundwater.

Analytical Level IV data as defined by "Data Quality Objectives for Remedial Response
Activities” (EPA 540.G-87/003A) are needed for the investigation. Surface soil samples and
subsurface soil samples collected during the soil gas investigation will be analyzed for

volatile organics, BNAs, pesticides/PCBs, herbicides, dioxin, and metals. Subsurface




samples collected during the hydrogeologic investigation will be analyied for volatile

organics, in addition to grain size and TOC.

The specific compounds and detection limits required for each of these analytical methods are
outlined in Appendix B-1.

9.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of precision, accuracy,

completeness, representativeness, and comparability are discussed in Appendix A.

9.2 RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES,
AND ANALYSES

Figure 9-1 shows proposed soil sampling locations for the FSL soil investigation. Both
surface and subsurface soil samples will be collected. An approximate total of 30 soil
samples are proposed consisting of 10 surface samples and 63 subsurface samples. Soil
samples will be collected during the soil gas (Section 4.0) and hydrogeologic (Section 6.0)
investigations. The following paragraphs describe the rationale for sample location, number,

and analyses.

A total of 11 surface soil samples will be collected for risk assessment purposes and to
determine béckground. Figure 9-1 shows the location of the sampling points. Surface
samples will be collected along the perimeter of the landfill at proposed soil gas monitoring
locations CMW-1 through CMW-7. Upgradient and downgradient sample locations are also
proposed; these are identified on Figure 9-1, near proposed CDM monitoring well locations
CDM-1 and CDM-4. Finally two surface samples are proposed near private residences at
2168 North Avenue, located south of the FSL, and 1635 Jensen Avenue, located north of the
FSL.
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A total of 63 subsurface soil sample locations are proposed under this investigation. The
sample locations correspond with CDM monitoring wells CDM-1 through CDM-7 (Figure
9-1). Approximately two subsurface soil samples will be collected from seven pilot borings
proposed in the hydrogeologic investigation. Samples will be selected from permeable zones
which appear to be preferential flow paths for groundwater. The sampling is described in
Section 6.0.

Subsurface soil samples will also be collected during the installation of permanent soil gas
wells. The locations of these sampling points are shown on Figure 9-1 and correspond to
proposed CDM gas monitoring wells CMW-1 through CMW-7. Subsurface samples will be
collected at 5-foot intervals down to 45 feet. The 5-foot depth corresponds with the level at
which a clay hardpan has been observed around the site. It is anticipated that the hardpan
impedes transport of material downward. Shallow subsurface samples from the 2- to 5-foot
interval will be analyzed under a 5-day turnaround time. The deeper subsurface samples will
be retﬁined by the laboratory. The decision to perform the planned analyses will be based on

analytical results of the shallow subsurface samples.

The analyses to be conducted for the soil investigation include the following:

Location Parameter Method
Surface Soil/ Volatile Organics EPA 8240
Subsurface Soil BNAs EPA 8270
Soil Gas Investigation Pesticides/PCBs EPA 8080
Herbicides EPA 8150
Dioxin EPA 8280
Metals EPA 6010, 7061,
7471, 7741
Subsurface Soil Grain Size ASTM C136
Hydrogeological Total Organic Carbon Modified ASTM
Investigation D-4129 & D-5136
: Volatile Organics EPA 8240
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The purpose of the analyses is to characterize the extent of soil contamination at the
perimeter of the site due to the landfill and to determine contaminants of concern for the risk
assessment. Subsurface samples to be collected under the hydrogeologic investigatidn will be
analyzed for volatile organicé, total organié carbon (TOC), and grain size. These analytes
will assist in determining the characteristics of aquifer material. It is anticipated that landfill
gas is the mechanism for contaminant migration; therefore, analyses for other organics and
metals are not being performed. The grain size results will also assist in selecting appro-

priate screen slot size for monitoring wells.

The analytical and quality control procedures for grain size, TOC volatile organics, BNAs,
pesticides/PCBs, herbicides, dioxin and metals are presented in Appendix B-1.
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10.0 AMBIENT AIR SAMPLING

There is a potential at the FSL site that landfill gas may be emanating from the landfill
surface into the ambient air, which could pose a potential health risk to nearby residents.
The inclusion of this task in the RI will provide data on ambient air at the landfill so that a

risk assessment can be completed for the inhalation pathway.
10.1 DATA QUALITY OBJECTIVES

Data quality are qualitative and quantitative statements of the quality of data needed to
support specific decisions or regulatory actions. DQOs for ambient air sampling have been
developed based on intended uses as well as sampling and analytical capabilities. Specific
data uses, PARCC (precision, accuracy, representativeness, completeness, and comparability)
parameters, analytical methods, and detection limits for ambient air sampling are discussed in

this section.
10.1.1 Prioritized Data Uses and Decisions

Data collected for the ambient air investigation will be used to evaluate the potential health
threat to residents. Data gathered under this task will meet the objectives of the risk
assessment source modeling to be performed by EPA’s contractor. Level IV quality data, as
defined by "Data Quality Objectives for Remedial Response Activities" (EPA
540/C-87/003A) is therefore needed for ambient air analysis.

10.1.2 Quality Assurance Objectives

The quality assurance objectives for measurement data in terms of precision, accuracy,

completeness, representativeness, and comparability are discussed in Appendix A.
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10.2 RATIONALE FOR SAMPLE LOCATION, NUMBER OF SAMPLES,
AND ANALYSES

The proposed air sampling program consists of ambient air sampling and installation of a
weather station to monitor and record precipitation, wind speed and direction (including
sigma theta). The rationale for sample location, number of samples, and analyses is

described in the following paragraphs.

It is proposed that six air sampling locations be established, one for each side of the landfill.
Figure 10-1 shows the proposed locations for air sampling. Previous weather monitoring
data indicate a prevailing wind direction from the west-northwest with wind shifts to the
southeast approximately 6% of the time. The background location is 1,000 feet upwind, and
also provides downwind coverage if the wind switches to out of the southeast. The location
north of the site is proposed to maximize the chance of detecting emissions if the wind shifts
to out of the southeast. Three downwind locations, one on the fence line, one 150 feet from
the site, and one 1,000 feet from the site are proposed to obtain data in downwind
concentrations and in accordance with EPA guidance for siting air samplers near roads and
structures. The sixth sampling location is near the residences on the southside of the landfill.
These locations are somewhat diagrammatic and may be changed based on weather data from

the met station.

It is proposed that the weather station be located in the center of the landfill. At this location
wind speed and direction can be recorded and related specifically to the landfill.

At a minimum, 24-hour composite samples will be collected at each location over two
separate 24-hour periods. During this time the meteorological station will be operating
continuously, recording wind speed and direction. Each 24-hour air sample will be collected
with a Summa canister with a critical orifice to control the sampling rate. Sample collection

and standard operating procedures for the Summa canister and weather station are described
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in Section 12.7. If diurnal wind conditions exist, the time period over which the samples are
collected will be re-evaluated.

In addition to Summa canister samples, adsorbent tubes will be used to collect 24-hour
samples at four downwind landfill air sampling locations. The purpose for utilizing the
adsorbent tubes is to correlate the results with the canister sampling as required by EPA.
The procedure for collecting adsorbent tube samples is described in Section 12.7.1.

The analyses to be conducted on ambient air samples will include the following:

Parameter Method

Calderon Compounds EPA TO-14 and EPA TO-2

Specifically, ambient air samples will be analyzed for vinyl chloride; benzene; methylene
chloride; chloroform; 1,2-dichloroethane; 1,1,1-trichloroethane; carbon tetrachloride;
trichloroethylene; tetrachloroethylene; 1,2-dibromoethane. Vinyl chloride and benzene pose
the highest risk, due to their ambient air standard, for the inhalation pathway. Therefore,
these two compounds will have the greatest impact on-developlﬁent of the risk assessment.
The eight additional compounds requested for analysis have been identified in the Calderon
legislation (CA HSC Section 41805.5). These compounds have been identified due to their

presence in landfill gas and their potential toxicity.

Analytical and quality control procedures for analysis of air samples are included in
Appendix B-2.
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11.0 RI DERIVED WASTES

This section describes the approach to disposition of waste materials that will be generated
during the RI investigation. The procedures for handling. and disposing of RI derived wastes
are described in detail for each task in Section 12.0. To summarize, all drill cuttings and
excess soil sample material will be contained onsite, on the upper surface of the landfill. A
shallow depression will be created using the onsite earthmoving equipment and lined with
plastic sheeting, to contain the soils produced during the hydrogeology and
surface/subsurface soil investigations. Waters produced during well development and purged
from the wells during sampling will be contained temporarily in a portable poly tank and/or
transferred directly to a vacuum tanker truck, for disposal at the Fresno sewage treatment
plant located 3 miles west of the site. Purge water is routinely disposed of by the City at the
sewage treatment plant. Levels of contamination in the purge water are expected to be
relatively low, and will not exceed the permit limits of the treatment plant. No wastes will
be produced during the residential well sampling tank. Wastes such as discarded protective
clothing, used respirator cartridges, and other materials related to personnel protection will
be contained in plastic and clearly labeled; ordinary paper/putrescible trash will be contained
in separate plastic garbage bags, and bags will be disposed of in the City’s municipal trash
system. Waters generated by decontamination procedures at the decon station will be
contained and pumped into a portable poly tank, then transferred to a vacuum truck for
disposal at the Fresno sewage treatment plant. Any collected or excess solvent material used
in equipment decontamination will be contained and stored in a 55-gallon drum, clearly

labeled, for disposal as hazardous waste.

11.1 DATA QUALITY OBJECTIVES

- Since samples of derived waste will not be required, this section is not applicable.
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11.2 RATIONALE FOR SAMPLE LOCATION, NUMBER OF SAMPLES,
: AND ANALYTICAL PROCEDURES

Not applicable.
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12.0 FIELD METHODS AND PROCEDURES

This section presents the methods and procedures that will be used to collect samples and

conduct measurements in the field. Included in this section are methods for:

Baad

Soil gas testing.

Soil borings.

- hydro borings

- subsurface borings - gas

- subsurface borings - leachate

Soil gas monitoring probe installation.

Leachate and vadose zone soil sample collection.
Groundwater monitoring well installation.

Water level measurements.

Water sample collection.

Soil sample collection.

Air sample collection.

Sample identification.

Sample containers, preservation, and shipping.
Sample report forms and chain-of-custody records.
On-site laboratory analytical procedures.
Quality assurance/control samples.

Documentation.

Disposal of contaminated materials.
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Equipment decontamination.

This section is accompanied by a series of appendices that provide further detail for field

procedures. The contents of the appendices are listed below:

Volume II

Appendix A - Quality Assurance Goals

Appendix B - Analytical and Quality Control Procedures
Appendix B1- Groundwater, Soil and Leachate
Appendix B2- Soil, Gas and Ambient Air

Appendix C - Field Forms

Field Equipment Log

Unified Soil Classification System

Sample Boring Log

Boring Log

Sample Monitoring Well Construction Log - Standard
Flush Mount

Monitoring Well Construction Log - Standard Flush Mount
Well Development Log

Sample Label Example

Chain of Custody Record

Custody Seal

Field Change Request Form

Appendix D - Standard Operating Procedures
Investigation-Derived Waste
Environmental Sample Shipping
Weather Station

Summa Canister
Soil Gas Probe Monitoring

Appendix E - Calibration and Operating Procedures

Calibration for the HNu PI 101
YSI Model 33 Conductivity Meter
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Orion SA 250 pH meter
Bacharach HPK Combustible Gas & Oxygen Indicator
. Foxboro Century 128 OVA Flame Ionization Detector

Appendix F - Laboratory Quality Assurance Manuals

Agriculture & Priority Pollutant Laboratories (APPL)
Coast-to-Coast Analytical Services
Tracer Research

12.1 SOIL GAS INVESTIGATION

A soil gas investigation will be conducted on the FSL site. The following is a summary of
procedures for soil gas sampling. A qualified subcontractor will perform the soil gas
investigation, including placement of probes and analysis of soil vapor. The subcontractor’s
equipment consists of a field van equipped with a gas chromatograph powered by gasoline--
powered generators. A hydraulic drive mechanism is used to drive and withdraw the

sampling probes.
12.1.1 Summary of Field Procedures and Sample Collection for Soil Gas Survey

Prior to the placement of the soil gas probe at each investigation point, all equipment which
will come in contact with the soil will be decontaminated following the general procedures in
Section 12.8. Probes consist of 7- to 10-foot lengths of 3/4-inch diameter hollow steel pipe
fitted with detachable drive points. |

The soil gas probe is placed in the hydraulic drive mechanism and then pushed in the ground
approximately 15 feet deep; lengths of pipe are added as necessary. The probe is then
withdrawn several inches to remove the open end of the probe from the drive point and
expose the probe to the soil gas. If probe placement beneath the hardpan is not possible with
the hydraulic drive, a small drilling rig will be used to advance a small-diameter boring

through the hardpan to allow sampling.
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A reducer and a length of teflon tubing is attached to the soil gas probe and a vacuum pump
is used to purge 5-10 probe volumes. Based on the relatively granular soil in the vicinity of
the landfill, it is anticipated that the probe evacuation time will be approximately 30 seconds.
It is estimated that an evacuation pressure of approximately one to three inches of mercury

will be required. The vacuum pump is capable of pulling up to 25 inches of mercury.

While the vacuum pump is running, a syringe and needle are inserted through the tubing and
down into the probe. The syringe is purged with soil gas; then, without removing the
syringe and needle from the adaptor, a 2-10 ml soil gas sample is collected. Once the
sample is collected, the syringe and needle are removed and the needle is capped. The
sample of soil gas is then analyzed for methane, the ten Calderon compounds, and Freon 12.
Seven of the Calderon compounds which have been detected at the FSL site during previous
groundwater or air investigations include vinyl chloride, benzene, methylene chloride, 1,2-
DCA, TCA, TCE, and PCE.

The ten Calderon compounds and Freon 12 will continue to be monitored for as the mobile
lab progresses away from the landfill in 100-foot increments. If a specific compound is not

detected at two consecutive probe locations, analysis for this compound will be discontinued.

A sample in a Summa canister will be taken at 5 percent of all probes monitored for methane
and vinyl chloride. Summa canister samples will be collected by inserting a stainless steel T-
joint in the sample extraction line. A teflon tube will connect the canister to the T-joint.

The vacuum inside the canister will draw in the sample. It will take 1-2 minutes for the
canister to fill. An external pressure gauge will be used to measure the pressure of the
canister contents before and after sample collection. The sample will be analyzed for all ten
Calderon compounds and Freon 12 by a fixed-base laboratory utilizing the TO-14 analysis.

In addition, at 5% of the probe locations at which vinyl chloride is not detected, a Summa

canister sample will be collected for vinyl chloride analysis by the fixed-base laboratory.
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In order fo correlate soil gas probe data with permanent soil gas well data, temporary probe
locations adjacent to MMW-1, MMW-2, MMW-4, MMW-5, MMW-6, MMW-7, and
MMW-12 are planned. The soil gas sampling van will also draw an intermediate level probe
sample from each of these wells. Both the permanent and temporary samples will be
analyzed for methane and vinyl chloride.

Additional procedures for obtaining canister samples are described in Section 12.7, Ambient
Air Sampling. Table 12-1 includes the analytical methods, sample containers, and sample

collection points.

12.1.2 Summary of Field Procedures and Sample Collection for Permanent Soil
Gas Wells

Soil gas well borings will be installed with a hollow stem auger rig in accordance with the
drilling methods for a hollow stem auger as described in "A Compendium of Superfund Field
Operation Methods" EPA/540/P-87/001, Section 8.1.6.13, Hollow Stem Augers. Drilling
and installation of the gas monitoring wells will be performed by a qualified subcontractor.
The following is a summary of methods and procedures to be used:

Soil Gas Borings

An experienced contractor with knowledge of the local geologic
conditions will be selected. The hollow stem auger system will be a
Central Mine Equipment (CME)-75 or equivalent capable of reaching
the required depths.

The rig and the hollow stem augers will be decontaminated following
the procedures in Section 12.8 prior to drilling the first boring and after
each boring is completed. The washdown will be performed at the
on-site decontamination facility.

The hollow stem auger will either be a hydraulically or mechanically

powered drill rig which simultaneously rotates and axially advances a
hollow stem auger column. Each of the joints between auger sections
will be properly connected.
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Table 12—1
Summary of Analysis for Permanent

Soil Gas Well Samples

Calderon
ANALYTICAL METHOD VOCs
TO14 and Freon 12
PRESERVATIVES ‘none
ANALYTICAL HOLDING TIME <30 days
6 liter
SAMPLE SAMPLING SUMMA
NUMBER SCHEDULE Cannister
CMW1-SG-001 Day 1 1
CMW1-SG-002 Day 1
CMW1-SG-003 Day 1
CMW3-SG-004 Day 1 1
CMW3-SG-005 Day 1 1
CMW3-SG-006 Day 1 1
CMW6-SG-007 Day 1 1
CMW6-SG-008 Day 1 1
CMW6-SG-009 Day 1 1
CMW6-SG-030 1
(dupiicate of
CMW6-SG—-007)
MMW1-SG-010 Day 1
MMW1 -SG-011 Day 1
MMW1-SG-012Q Day 1
MMW1-SG-031 Day 1 1
(duplicate of
MMW1{-SG-011
TOTAL 14
12-6
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Table 12—1 page2of 2
Summary of Analysis for Permanent
Soil Gas Well Samples

Q = Laboratory QC sample will be located
downwind of the landfill.
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Calderon
l ANALYTICAL METHOD VOCs
TO14 and Freon 12
. PRESERVATIVES none
' ANALYTICAL HOLDING TIME <30 days
. 6 liter
SAMPLE SAMPLING SUMMA
' NUMBER SCHEDULE Cannister
MMW5-SG-013 Day 1 1
MMW5-SG-014 Day 1 1
. MMW5-SG-015 Day 1 1
MMW7-SG-016 Day 1 1
I MMW?7-SG-017 Day 1 1
MMW7-SG-018Q Day 1 1
MMW8-SG-019 Day 1 1
' MMW8-SG-020 Day 1
MMW8-SG-021 Day 1 1
' MMW8-SG-032 Day 1 1
(duplicate of
MMW8-SG-021)
l CMW7-SG-035 Day 1 1
(blank)
. CMW7-SG-036
(blank) Day 1 1
. TOTAL 12




Samples from the soil material will be collected from each boring using
a continuous coring device. A CME continuous core sampler
consisting of 5-foot long split sampling tube with basket retainer and
shoe will be employed. The continuous core sampler is advanced at the
same time as the drill hole, collecting a relatively undisturbed sample.
One twelve-inch (12") brass sleeve will be placed inside the continuous
sampler so that an analytical sample can be obtained from each 5-foot
interval drilled. The material not captured by the brass sleeve in each
boring will be logged by the on-site geologist. Geologic observations
will be recorded on the Boring Log. The Unified Soil Classification
System (USCS) will be used to describe lithologies, and symbols will
be consistent with those in Appendix B.

After the continuous coring device is removed from the hole, it will be
opened, exposing the brass sleeve and the soil material. The depth
interval for the sleeve will be marked in the logbook, and the sleeve
labeled using an indelible pen. Intervals which exhibit anomalous HNu
readings (when compared to other intervals in the same hole) will have
analytical preference. One sleeved sample will be selected for analysis
from each boring. The selected sleeve will be immediately capped by
first covering the exposed ends with aluminum foil, then capping the
ends with plastic caps. The caps will then be taped in place.

Samples for shipment will be prepared following procedures in Section 12.11.

Selected samples will be analyzed for volatiles, metals, BNAs,
pesticides/PCBs, herbicides, and dioxin. Section 12.6 describes the
analytical requirements.

In addition to completing the Boring Log for each boring, the on-site
geologist will maintain a Field Logbook. The Site Logbook maintained
by the field supervisor, will document the following: day, date, time
entered site, temperature, weather conditions, names, and titles of
personnel present; names and titles of any visitors on site; arrival time
of driller and other subcontractors, feet drilled, materials used,
references to the Boring Logs, decontamination iterations; any potential
problem areas or incidents, and how those may impact the project; any
telephone calls made and how those affected the decision-making
process.
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Permanent Soil Well Installation and Monitorin

Seven permanent gas monitoring wells will be installed at the FSL site. In each boring,
three probes will be installed at depths of approximately 5 feet, 25 feet, and 45 feet,
respectively. Soil gas probes consist of 1/4" polyethylene tubing connecting the ground
surface to gravel packs at specific depths. Soil gas probes will be installed in Schedule 40
PVC casing. A stopcock is located at the end of each probe. Figure 12-2 depicts the

construction details of the proposed soil gas monitoring wells.

All of the 14 gas monitoring wells selected for permanent perimeter monitoring (CMW-1, 2,
3,4,5,6,7, MMW-1, 3, 4, 5, 6, 7, 8) will be analyzed for methane. The soil gas
monitoring wells are monitored directly for methane utilizing the Bacharach HPK-2
combustible gas and oxygen indicator. The HPK-2 is capable of measuring methane at the
percent levels. These levels are anticipated in the wells at the perimeter of the landfill.
Summa canister samples will be collected for analysis of the Calderon compounds at seven of
the gas monitoring wells (CMW-1, 3, 6, MMW-1, 5, 7, and 8) from all depths. The
Calderon samples will be used to characterize the vertical distribution of landfill gases along
all sides of the landfill. Correlation of the permanent gas monitoring wells with the
temporary soil gas prébe monitoring will be performed. The soil gas sampling van will draw
an intermediate level probe sample from the permanent gas monitoring well after completing
the gas sample withdrawal and analysis from a point in the soil adjacent to the well. Both
the permanent and temporary probes will be analyzed for methane and vinyl chloride. This
correlation will be performed for methane monitoring wells MMW-1, MMW-2, MMW-4,
MMW-5, MMW-6, MMW-7, and MMW-12, as depicted in Figure 3-1. |

Methane Measurement

Turn the HPK combustible gas indicator to ON. Perform the HPK startup procedures.
Attach the probe to the stopcock with a length of 1/4" Tygon® tubing. The pump should
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almost stop. If it does not, there is a leak in the sample line. Locate and repair the leak
* before proceeding.

Open the stopcock, watch cldsely for water in the sampliné line. Turn the HPK off quickly
if water enters the liquid trap. Read the combustible and oxygen meters when the needle on
the oxygen meter reaches its low point. Close the stopcock. Disconnect the Tygon® tubing
at the stopcock. Let the HPK vent with the pump running until the oxygen meter reads 21
percent again. If direct measurement of the gas well with the HPK does not indicate the
presence of methane, the Summa canister collected at that location will be analyzed for
methane by the fixed-based laboratory.

Summa Canister Collection

Table 12-1 illustrates the permanent soil gas well locations at which Summa canisters will be

collected. The procedures for collecting these samples are described below:

Connect vacuum gauge to sample canister, open valve, check and record initial
vacuum, close valve, remove vacuum gauge.

Each well will be fitted with a cap with a 1/4 in. 0.d. Swagelok brass
tubing adaptor. A teflon tube will be used to connect a vacuum pump,
calibrated with a rotometer, to the well. At least 2 well volumes will
be purged prior to sample collection.

Teflon tubes will be provided by the laboratory, and will be changed
between wells. :

The teflon tube will be detached from the pump, and attached to the
canister for sample collection.

After sample collection, close the valve, disconnect the tubing, record

the final vacuum, and attach a label to the sample canister with
pertinent sample information.
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12.1.3 Disposal of Contaminated Material

Drill cuttings will be generated during the drilling of borings for permanent gas wells. These
cuttings will be transported to the upper surface of the landfill. At this location, a depression
will be constructed for disposal of contaminated material. At a maximum, the depression

will be 3 feet deep and 100 feet by 100 feet in area. A liner of plastic will be placed within

the depression prior to any disposal of soil material.
12.2 LEACHATE INVESTIGATION

Drilling will be undertaken in the refuse area to investigate and characterize, to the extent
possible, leachate in the refuse and the underlying vadose zone soils. A minimum of 2

borings within the landfill in the vicinity of the pipeline are planned.

12.2.1 Summary of Field Procedures and Sample Collection for Leachate and
Vadose Zone Soils

Leachate Samplin

The leachate exploration borings will be advanced through the trash prism in the areas that
appear to have a potential for free leachate, in order to sample and characterize the leachate.
In addition, the borings will allow characterization of the unsatu;'ated zone soils beneath the
refuse, to determine if leachate migration is occurring and to determine if permanent, post-

closure vadose zone monitoring is possible.

An experienced contractor will be selected. The drilling technique selected
will be capable of reaching the required depths. The drilling technique will be
specified in a letter to EPA within 7 weeks of SAP approval.

The rig will be decontaminated following the procedures in Section 12.8 prior

to drilling the first boring and after each boring is completed. The washdown
will be performed at the on-site decontamination facility.
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The drill will be advanced through the refuse using appropriate health and
safety precautions. The borings will be logged for evidence of moisture and
free fluid.

If saturated conditions are encountered, the driller will be instructed to allow
the liquid to enter the drill casing, and a sample of the liquid will be obtained
if possible using a clean and decontaminated Teflon bailer. Table 12-2 shows
the analyses which will be requested for leachate, if it is encountered. The
pH, conductivity, and temperature of the leachate will be determined in the
field.

The appropriate sample containers will be filled from the bailer. Samples for
shipment will be prepared following the procedures in Sections 12.10 and
12.11.

If significant quantities of leachate are encountered, as determined by the
project manager, a leachate monitoring well will be installed, following the
procedures outlined in Section 12.3.1 (after the vadose zone monitoring is
completed as described below). A completed log and record of leachate
occurrence and leachate well installation will be maintained by the on-site
geologist.

The boring will be advanced below the base of the refuse into the underlying
soil. Depth of drilling will be determined based on the first fine-grained
geologic unit below the water table. The depth of refuse will be noted in the
field logbook and on the Boring Log. The rig will be set up for continuous
coring, and continuous five-foot soil cores will be obtained. Table 12-3 shows
the soil analyses that will be requested. Three (3) twelve-inch (12") brass
sleeves will be placed inside the continuous sampler so that the appropriate
analytical samples can be obtained from the five-foot interval. Geologic
observations will be noted by examining the material not captured in the
sleeves, and will be recorded on the Boring Log. The Unified Soil
Classification System (USCS) will be used to describe lithologies, and symbols
will be consistent with those in Appendix B.

After the continuous coring device is removed and opened, the depth interval
for the sleeves will be marked in the logbook, and the sleeves labeled using an
indelible pen. Sleeves will be immediately capped by first covering the
exposed ends with aluminum foil, then capping with plastic end caps. The
caps will then be taped in place. Samples for shipment will be prepared
following procedures in Sections 12.10 and 12.11.
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Table 12—2

Summary of Analyses for
Leachate Samples

* = Pregsarvation may not be used, depending of pH of leachate samples
Q = Laboratory QC Sample

LE =Leachate Sample

12-13

Soi Moisture |Phosphorus,Nitrate Ammonia—N
vOC Metals Nitrite, Sulfate COD 410.1/410.2 Hardness Sulfide BOD Bottles
ANALYTICAL METHOD 8240 6010/7081/ Chiloride (300) O#kGrease 413.2 130.2 376.1 405.1 per
7471/7741 TDS/TSS 160.1/1602 Location
Zinc Acetate
2 drops H2S04 to HNO3 to and NaOH to
PRESERVATIVES 1:1 HCI* Chillto 4 C Chillto 4 C pH<2* pH<2* pH<9* Chillto 4 C
Chillto 4 C .
<6 months
ANALYTICAL HOLDING TIME <14 days |28 days <7 days for TDS <28 days <6 months <7 days <48 hours
for Hg) .
SAMPLE SAMPLING 2x120 ml 1x8o0z 1x8o0z 1 x8o0z 1x8o0z 1x8 o0z 1x160z
NUMBER SCHEDULE glass vial jar jar jar jar jar jar
2416 -LE—-L1-001 Day 1 2 1 1 1 1 1
2416—-LE-L2-001Q Day 1 2 1 1 1 1 1
2416 —-LE—-L3-001 Day 1 2 1 1 1 1 1
2416-LE-L10--001 Day 1 2 1 1 1 1 1
(duplicate of
2416—LE-L3-001) Day 1 2 1 1 1 1 1
TOTALS 10 S 5 5 5 5




Table 12-3
Summary of Analyses for Subsurface Soil
Samples (Leachate Investigation)

TOC D4129/D5136 pH 9045 .
vOC BNA Pest/PCB Herbicides Dioxin Metals ASTM D2216-80 Bottles
ANALYTICAL METHOD 8240 8270 8080 8150 8280 6010/7061/ Porosity; Moist. per
7471/7741 ASTM D2116, 854 Location
PRESERVATIVES Chillto 4 C Chillto 4 C Chillto 4 C Chillito 4 C Chillto 4 C Chillto 4 C Chillto 4 C
: <6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days (28 days <14 days
- for Hg)
SAMPLE SAMPLING brass brass brass brass brass brass brass
‘NUMBER SCHEDWLE sleeve sleeve sleeve sleeve sleave sleove sleeve
2416-SB8-L1-001 Day 1 1 1 1 1 1 1 1 7
2416-5SB-L1-002 Day 1 1 1 - 1 1 1 1 1 7
2416-SB-L1-003 Day 1 1 1 1 1 1 . 1 1 7
2416-58-L1-004Q Day 1 1 1 1 1 1 1 1 7
2416-SB-L1-005 Day 1 1 : 1 1 1 1 1 1 7
2416-5B-12-001 Day 1 1 1 1 1 1 ' 1 1 7
2416-SB-L2-002 Day 1 1 1 1 ' 1 1 1 1 ’ 7
2416-5SB-1L2-003 Day 1 1 . 1 1 1 1 1 1 7
2416—SB-L2-004 Day 1 1 1| 1 1 1 1 ' 1 7
2416—SB-12-005 Day 1 1 1 1 1 1 1 1 7
2416-5B-L3-001 Day 1 1 1 1 1 1 1 1 7
(duplicate of
2416—-SB—-L2-005)
TOTALS. 11 11 11 11 1 11 11 77

Q = Laboratory QC Sample -
$B = Subsurface Soil Sample

GBS OGNS OGN ONF OGNS GBS NS N e Gt OND GaN GEE NG BN NN OEN =N o




It is anticipated that the first fine-grained geologic unit below the water table
will be approximately 50 to 70 feet below the base of the refuse allowing five
sampled intervals of soils in each boring (one sample every 10 feet). One
sample will be taken at the top of the saturated zone, since this is where
LNAPLs would be likely to accumulate, and one sample will be taken at the
first fine-grained unit encountered, since this is where DNAPLs might
accumulate. Actual sample depths will be based on field conditions.

If a leachate well is not installed, each boring will be grouted immediately
after sampling to the surface, to prevent cross-contamination.

12.2.2 Disposal of Contaminated Material

Drill cuttings will be generated during drilling. These cuttings will be transported to the
upper surface of the landfill. At this location, a depression will be constructed for disposal
of soil material. At a maximum, the depression will be 3 feet deep and 100 feet by 100 feet
in area. A plastic liﬁer will be placed within the depression prior to any disposal of soil

material.
12.3 HYDROGEOLOGIC INVESTIGATION

A hydrogeologic investigation will be performed on the FSL site. The following paragraphs
describe the method and procedures to be used.

12.3.1 Summary of Field Procedures and Sample Collection Methods

Two types of drill rigs will be used in the hydrogeologic investigation. These include a mud
rotary rig and air rotary casing hammer rig. A mud rotary rig will be used to drill pilot
boreholes for downhole geophysical surveys. Based on the geophysical characteristics of the
pilot borings, the completion intervals of the monitoring wells will be determined. The
borings drilled with the mud rotary drilling method will be drilled as described in "A
Compendium of Superfund Field Operations Methods" EPA/540/P-87/001, Section
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8.1.6.1.7, Mud and Water Rotary Drilling. Mud rotary drilling is required in order to run
geophysical logs, to adequately characterize the subsurface. The following is a summary of
the methods and procedures to be used:

A drilling contractor shall be selected with experience in the local area, if
possible. The rigs shall be of a design adequate to reach the depths
ant1c1pated Two contractors may be required to supply both mud rotary and
air rig equipment.

The mud rotary rig and all drill pipe will be decontaminated prior to drilling
the first hole and between holes. A decontamination facility will be
established on the site to allow rig washdown and drill pipe decontamination
between borings. Decontamination procedures are discussed in Section 12.8.1.

Only pure bentonite mud will be used during drilling. No drilling additives or
synthetic polymers will be used. During drilling, mud will be contained in a
portable mud tank and recirculated. When drilling is complete, mud will be
pumped into a dump truck or other properly designed vehicle and hauled to the
upper surface of the landfill and placed in the lined depression, discussed in
Section 12.1.3. Disposal of drilling spoils are also discussed in Section
12.2.2.

Each boring will be logged by examining the cuttings brought to the surface by
the circulating mud. Geologic observations will be recorded on the Boring
Log; a sample form is included in Appendix C. The USCS will be used to
describe lithologies, and symbols will be consistent with those in Appendix C.
Borings will be advanced to approximately 250 feet below ground surface.

Downhole geophysics will be run in each boring by a qualified geophysical
contractor. Spontaneous potential, resistivity, and gamma ray logs will be
requested. Logs will be run at a scale of 1-inch to 20 feet, at an appropriate
sensitivity to clearly show formational contacts. Field prints and reproducible
mylars or computer disc copies will be obtained from the contractor.

Subsurface samples of aquifer material will be collected at selected depths
from the pilot borings. In zones of suspected permeable aquifer material, the
driller will collect a split-spoon sample using the drill string to drive and
retrieve the sampler. Brass sleeves will be placed inside the sampler.
Samples will be collected for volatile organics, total organic carbon (TOC),
and particle size distribution. Sample preservation and handling are discussed
in Section 12.10. The particle size distribution data will be used to determine
screen slot size and filter pack material size. Screen slot size will be
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equivalent to the sieve size that retains 90 percent of the formation material
(Handbook of Suggested Practices for the Design and Installation of Ground-
Water Monitoring Well, EPA 600/4-89/034).

At the completion of geophysical logging and sampling, the pilot borings will
be grouted to the surface as quickly as possible. No pilot borings will remain
open overnight, to minimize any intercommunication. Grout specifications

will be the same as those in the following monitoring well installation section.

In addition to completing the Boring Log for each boring, the on-site geologist
will maintain a Field Logbook. The Site Logbook will be maintained by the
field supervisor.

The boreholes for monitoring well installation will be drilled using an air rotary drill rig.
The boreholes will be drilled in accordance with procedures described in "A Compendium of
Superfund Field Operations Methods" EPA/540/P-87/001, Section 8.1.6.1.8, Air Rotary
Method. Monitor well depths will be determined based on the geophysical logs obtained
from the pilot borings.

The air rotary casing driver combination is particularly efficient where drilling through
unconsolidated materials. In areas of heaving or running sands, unstable zones are supported
by the outer casing. Reliable lithologic samples are collected from the interval that is being
drilled because the overlying formation is cased off. The casing also minimizes the
potential for inter-aquifer cross-contamination. The following is a summary of the methods
and procedures to be used:
A drill rig and contractor shall be selected with experience in the local area, if
possible. The rig shall be of a design adequate to reach the depths anticipated.
The rig and all drill pipe will be decontaminated prior to drilling the first hole
and between holes. A decontamination facility will be established to allowing
washdown and drill pipe decontamination between borings. Decontamination

procedures are discussed in Section 12.8.1.

No drilling additives will be used.
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During drilling, cuttings will be contained in a portable tank or drums. When drilling is
complete, the containers will be placed into a truck and transported to the landfill as
discussed in Section 12.1.3.

Geologic observations will be recorded on the Boring Log; a sample form is
included in Appendix C. The USCS will be used to describe lithologies, and
symbols will be consistent with those in Appendix C.

In addition to completing the Boring Log for each boring,the on-site geologist
will maintain a Field Logbook. The Site Logbook will be maintained by the
field supervisor.

Monitoring Well Installation

After drilling of the boreholes, monitoring wells will be installed. The following is a

description of installation procedures.

All casing material will be decontaminated by the driller prior to use. Casing
will be steam cleaned and allowed to air dry.

Casing for shallow and intermediate depth wells will be 4-inch, Schedule 40
PVC (per ASTM D1875) with flush-threaded joints (Figure 12-2). Screen will
be continuous machine-slotted PVC. Deep wells will be completed with
4-inch Schedule 80 PVC. The general locations and planned depths are
described in Section 6.0. The completion intervals will be selected in the field
based on the results of the geophysical logs.

Two-foot sections of blank riser and screen will be retained for evidence of
material used. The samples will be wrapped in aluminum foil and retained for
the length of the project.

Centralizers will be fabricated from aluminum straps and clamped to
the casing above and at the base of the screen to ensure plumbness and
alignment of the casing. Additional centralizers will be attached to the
blank casing in 50-foot increments.

After the well screen and casing are installed through the drill casing, the
annulus around the well screens will be filled with a formation stabilizer
consisting of inert Monterey silica sand or equivalent that is well rounded and
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sorted, with the sand size based on a sieve analyses performed in the field,
and/or a review of the soil grain size analyses conducted on samples collected
from the pilot borings. Appendix C contains the procedure for sieve analysis.
A sample of the formation stabilizer will be retained for evidence of materials
used. The formation stabilizer will be placed in the annulus and brought up
five feet above the top of the screen, in order to maintain an adequate barrier
to prevent grout contamination of the screened interval. The filter pack will
be added in measured increments and during placement the casing will be
raised in increments less than the height the material will attain as it fills the
entire annulus. During placement and raising the casing, the top of the filter
pack will be sounded to ensure that it does not bridge in the casing and that it
is at the appropriate height as determined from the calculated volume.

An annular seal will be placed above the sand pack, consisting of three feet of
pure bentonite, which will be hydrated according to manufacturer instructions,
followed by a grout mixture of cement and bentonite to the ground surface.
During material installation, the drill casing will be continuously withdrawn.
The cement/bentonite grout will be emplaced using a tremie system. The
cement/bentonite grout will be mixed according to the following ratios: 7.0
gallons potable water, 94 pounds of Type I/II Portland Cement, and 3-4
pounds pure bentonite additive, yielding 1.55 cubic feet per sack of cement.
Samples of the bentonite pellets, cement, bentonite used in the grout mixture,
and water used in the grout will be retained as evidence of materials used in
well construction. Two pounds of the dry material, prior to mixing, and one
liter of water will be retained.

The screen lengths will be dependent on the thickness of the permeable zones
encountered. Screen length will not exceed 20 feet, to minimize dilution of
water quality samples. If thicker aquifer materials are encountered, additional
wells may be required.

The surface completion will consist of a steel protective casing set 3 to 4 feet
above the ground surface. Three posts, 3 to 4 feet in height, will be cemented
into the ground around each monitoring well. The posts will prevent damage
to the well from vehicular traffic. Each well will be locked with a padlock to
prevent unauthorized access. All of the locking devices will be keyed alike.

A concrete apron will be constructed around the protective casing, and will be
sloped away from the well to drain. The well number will be inscribed in the
concrete apron with a scribing tool. A metal plate will be affixed to the inside
of the protective casing, containing the following information permanently
inscribed: (1) well number, (2) date installed, (3) completed depth, and (4)
screen interval.
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Well Development

Following well installation, the completed wells will be developed to promote aquifer flow
into the well. The following general procedures will be followed:

Wells will be developed using a combination of surge block, ba:il_ing, or
submersible pump methods. Development water will be contained in a
vacuum truck or portable tank.

Wells will be developed until a water sample tests less than 5 Nephelometric
Turbidity Units (NTU) of turbidity (described below) and is relatively free of
suspended material, or until the well has been purged for a total of 4 hours.
At least three casing volumes of water will be removed. The bailer, surge
block, and/or submersible pump will be decontaminated at the central
decontamination facility prior to and following each use.

The development water will be monitored periodically for temperature and.
conductivity with a YSI Model 33 S-C-T meter and for pH with an Orion SA
250 pH meter (calibration and operating procedures are included in Appendix
C). Measurements will be recorded in the field logbook. Stability of these
parameters within 10% is an indicator of the completion of development. The
rate of water level recovery will be monitored immediately following well
development using a freshly decontaminated water level probe, and the
measurements recorded on the appropriate form in Appendix C. Quality
control procedures for monitoring instruments as described in Appendix E and
in the manufactures’ SOPs will be followed and recorded in the logbook.

After development, all wells will be equipped with dedicated bladder pumps
and inflatable packer assemblies similar to those in existing wells to facilitate

- well sampling. Pumps and packers will be obtained from QED Environmental
Systems or equivalent.

All well construction and development information will be recorded in the field
logbook. Monitoring well construction log forms will be completed and will
be referenced in the field logbook. A sample monitoring well construction
form is included in Appendix C. Well development data will be recorded in
the field logbook. All development water will be containerized and disposed
of following procedures discussed in the following section.
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12.3.2 Disposal of Contaminated Material

Drill cuttings generated during the drilling of pilot and monitor well borings will be disposed
of as discussed in Section 12.1.3. Development water generated from the new monitoring
wells will be pumped into a vacuum truck and disposed of in the Fresno sanitary treatment

plant which is located 3 miles west of the site.
12.4 GROUNDWATER INVESTIGATION

Forty-three on-site wells will be sampled as part of the groundwater investigation.
Installation of new monitoring wells is discussed above and in Section 6. The annual and
quarterly sampling schedule for these wells is outlined on Table 12-4. Well construction
details for existing wells are included in Table 12-5. Table 12-6 includes the analytical
methods, sample containers, and sample collection points for annual sampling. The

following is a summary of the field procedures for groundwater sampling.

12.4.1 Summary of Field Procedures and Sample Collection for the Groundwater
Investigation

The twenty-six existing and seventeen new on-site monitoring wells will be equipped with
operable dedicated bladder pumps. Well construction details for existing wells are listed in
Table 12-5.

A decontamination, sample preparation, and support area will be set up at the
wellhead. All equipment and instruments that will be placed into the well
casing or come in contact with water samples will be decontaminated.
Decontamination procedures are described in Section 12.8.1. All decontam-
ination procedures will be recorded in the field logbook.
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TABLE 124

ON-SITE GROUNDWATER SAMPLING SCHEDULE

One-Time Subsequent Yearly
Sampling Quarterly Sampling
During RI Sampling (Every 4th Quarter)
UW-1A UW-2A UW-1A
Uw-1B UW-2B -UW-1B
UW-1C Uw-2C Uw-1C
CW=2 CDM-1A W-2
UW-2A CDM-1B UW-2A
UW-2B CDM-1C UW-2B
Uw-2C DW-1A UW-2C
CDM-1A Dw-1B CDM-1A
CDM-1B DW-1C CDM-1B
CDM-1C CDM-4A CoM-1C
W-3 CDM-4B W-3
W-6 CDM-4C W6
MW-4 CDM-6A M4
CDM-2A MW-1 CDM-2A
CDM-2B Ww-3 CDM-2B
CoM-2C w-5 CDM-2C
CDM-3A CDM-3A
CDM-3B CDM-3B
OW-1 ow-1
EW-1 EwW-1
DW-1A DWw-1A
Dw-1B DWw-1B
DW-1C DWw-1C
CDM-4A CDM-4A
CDM-4B CDM-4B
CDM~-4C CbM~-4C
w-4 W-4
MW-3 MW-3
W-5 W-5
19-m1 19-H1
MW-2 MW-2
CDM-SA CDM-5A
CDM-5B ChM-5B
CDM-5C CDM-5C
DW-2A DW-2A
DW-2B DW-2B
DW-2C DW-2C
W-1R W-1R
MW-1 ' MW-1
CDM-6A CDM-6A
U-16 U-16
CDM-7A CDM-T7A
CDM-7C CDM-7-C
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TABLE 12-5
ELEVATION AND COMPLETION DATA FOR EXISTING

ON-SITE MONITORING WELLS
FRESNO SANITARY LANDFILL

Elevation At Total 2" PVC Top Top Depth of Elevation of
Well Well Datum Casing L?ngth of Pump of Pacger Screened Interval Water Surface
(ft) (£ft) (ft) (ft) (£ft) (ft above MSL)

W-1R 267.90} #* 72.92 67.00 - 50-60 210.85
W-2 266.40’ 69.50 64.00 - 50-60 210.62
W-3 266.40" 71.83 66.00 - 50-60 211.65
Ww-4 264.00! 68.87 63.00 - 50-60 - 208.21
W-5 266.50" 69.09 65.00 - 50-60 208.64
W-6 Not Surveyed 69.23 65.00 - 50-60 -
MA-1 267.38%* 71.17 66.00 - 59-61 211.08
MW-2 266.22%* 71.50 66.00 - 59-69 211.32
MW-3 264.47 65.40 59.00 - 53-63 210.38
MA-4 266.54%* 67.60 62.00 - 55-65 211.58
Uw-1A 266.54 70.45 56.15 - 50-60 211.38
uw-1B 265.48 95.38 87.00 - 100-110 212.05
Uw-1C 265.41 147.67 137.75 133.00 150-160 211.92
UW-2A 265.42 57.30 51.40 - 50-60 210.55
UW-2B 265.38 85.71 75.83 - 100-110 211.21
UW-2C 265.42 149.10 138.71 - 134.00 _ 150-160 211.10
DW-1A 262.23 56.19 ? Not Measured 50-60 —_
DW-1B 262.07 108.60 96.75 94.00 100-110 209.57
DW-1C 260.95 158.25 151.83 133.00 150-160 209.63,
DW-2A 265.95 70.33 ? - 50-60 209.73
DW-2B 264.99 110.22 99.33 95.00 100-110 209.54
DwW-2C 266.34 169.37 155.65 144.00 150-160 210.87

. OW-1 263.92 102.80 92.00 81.00 82.5-102.5 209.96
Ew-1 264.52 ? ? ? 50-100 210.52

* Water level measurements taken on: 5/11 - 5/18/89
**Portion of 2-inch PVC stick up cut to accommodate new pump
, From measurement by Mitchel/Anderson 7,/29,/88
s Water level measurement taken on 6/5/89

From top of 2" PVC casing
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Table 12—-6

Summary of Analyses for
Groundwater Well Samples

page 1 of 14

VOoC VOC BNA Pest/PCB Herbicides Dloxin Total Metals Bottles
ANALYTICAL. METHOD 8240 801 0/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Locatlon
2drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCI Chiltlo4C Chilito4aC Chilto4C Chilto4C to
Chilito4C - Chilito4C pH<2
<7 days <7 days <7 days <30 days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (28 days
: extraction extraction extraction extraction for Hg)
‘SAMPLE SAMPLING 3x40mi 3xq4oml 2x1 liter 2x 1 liter 2x1 liter 2x1 liter 1 x 1 liter
NUMBER SCHEDW.E glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottle bottle bottle bottle boltie
UWIA--GW~-00i* Day 1 - 3 2 2 2 - 1 10
Uwi1B8-GW-001 Day 1 - 3 2 2 2 - 1 10
UW1C-GW-001 Day 1 - 3 2 2 2 - 1 10
W2-GW-001Q Day 1 - 3 4 4 4 2 21
UW2A-GW- 0014 Day 2 -~ 3 2 2 - - 1 10
uwa28 -GW-001 Day 2 - 3 2 2 2 - 1 10
uwacC -GW-001 Day 2 - 3 2 2 2 - 1 10
TOTALS 21 16 16 16 8 81
Q = laboratory QC sample
* = well dry during 9/90 sampling
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Table 12—-6
Summary of Analyses for
Groundwater Well Samples

Chiloride, Nitrate, TKN
_ Sulfate (300) Organic—-N Sulifide Hardness Botties
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonia—~N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2504 Zinc Acetate HNO3
PRESERVATIVES Chilito 4C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 mi 3 x40 ml 1x500 mi 1x500 mi
NUMBER SCHEDULE polyethylene glass vial polyethylene polyethylene
bottle bottle bottle
UWIA-GW-001* Day 1 1 1 1 1 4
uwiB-GwW-001 Day 1 1 1 1 1 4
UwiC-Gw-001 Day 1 1 1 1 1 4
wa2-Gw-001Q Day 1 2 2 2 2 8
UW2A-GW —~001* Day 2 1 ’ 1 1 1 4
Uw2B -GW-001 Day 2 ' 1 1 1 1 4
Uwa2C-Gw-001 Day 2 1 : 1 1 1 4
TOTALS 8 8 8 8 32

Q = laboratory QC sample
* = well dry during 9/90 sampling
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Table 12-6

Summary of Analyses for
Groundwater Well Samples

page 30f 14

TOTALS

Q = laboratory QC sample

* = well dry during 9/90 sampiin
an s W e

: vocC vOoC - BNA Pest/PCB Herbicldes Dioxin Total Metals Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 8160 8280 6010/7061 per
7471/7741 Location
2drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCI Chillitos4C Chillto4C Chilito4C Chillito4C to
Chitto4C Chilito4C pH <2
<7 days <7 days <7 days <30days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (28 days
extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING 3x4oml 3x40mi 2x1 liter 2x1 liter 2x1 liter 2x1 liter 1 x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottle bottle bottle bottle bottle
CDMIA-GW-001 Day 3 - 3 2 -~ 1 10
CDM1B-GW-001 Day 3 3 2 - 1 13
COMIC-GW-001 Day 3 - 3 2 - 1 10
W3-GW-001 Day 3 - 3 2 1 12
CDM20-GW-001 Day 3 - 3 2 - 2 11
(duplicate of
w3-GW-001
W6—-GW-001 -Day 4 - 3 2 - 1 10
MW4-GW-001 Day 4 - 3 2 - 1 10
CDM2A-GW-001 Day 4 - 3 2 - 1 10
CDOM2B-GW-001 Day 4 - K] 2 - 1 10
CDM2C -GW-001 Day 4 - 3 2 - ) 1 10
30 20 20 20 11 106
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Table 12-6

Summary of Analyses for
Groundwater Well Samples

Chiloride, Nitrate, TKN
Sulfate (300) Organic~N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonia—N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2S04 Zinc Acetate HNO3
PRESERVATIVES Chiito 4C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 mi 3 x40 mi 1x500 mi 1x500 mi
NUMBER SCHEDULE polyethylene glass vial polyethylene poly
bottle bottle bottle
CDOM1A~-GW-001 Day 3 1 1 1 1 4
CDM1B-GW-001 Day 3 1 1 1 1 4
CDMI1C—-GW —-001 Day 3 1 1 1 1 4
W3-GW-001 Day 3 1 1 1 1 4
CDM20—-GW —-001 Day 3 1 1 1 4
(duplicate of
W3-GW-001)
W6-GW-001 Day 4 1 1 1 1 4
MwW4-GW-001 Day 4 1 1 1 1 4
CDM2A -GW-001 Day 4 1 1 1 1 4
CDM28-GW-001 Day 4 1 1 1 1 4
CDM2C-GW-001 Day 4 1 1 1 1 4
TOTALS 10 10 10 10 40
Q = laboratory QC sample '
* = well dry during 9/90 sampliing 12-27
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Table 12-6 .
Summary of Analyses for

Groundwater Well Samples

VOC vOC BNA Pest/PCB Herbicides Dioxin Total Metals Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 8150 8280 6010/7061 per
' 7471/7741 Locatlon
2 drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCI Chiito4C Chillto4C Chilito4C Chilto4C to
Chilto4C Chilito4C pH<2
<7 days <7 days <7 days <30days <6 morths
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (26 days
' extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING 3x4qoml 3x40ml 2x1 liter 2x1 liter 2x1 liter 2x1 liter 1x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottie boltle bottle bottie bottle
CDMB3A -~ GW- 001 Day & - 3 2 2 2 - 1 10
CDM3B — GW~-001 Day 5 - 3 2 ol 2 - 1 10
OW1-GW=-001Q Day & 3 3 4 1 4 - 2 20
EW1-GW-001** Day & - 3| 2 2l 2 - 1 10
DW1A-GW—001* Day 6 - 3 2 2 2 - 1 10
DW1B-GW-001 Day 6 3 3 2 2 2 2 1 15
CDM21 -—-GW-04 Day 6 3 3 2 2 2 2 1 15
(duplicate of
DW1B -GW- 001
DW1C —-GW-001 Day 6 3 3 2 2 2 - 1 13
TOTALS 12 24 18 18 18 4 9 103

Q = {aboratory QC sample
* = well dry during 9/90 sampling
** = pump broken 9/90
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Table 12-6
Summary of Analyses for
Groundwater Well Samples

Chioride, Nitrate, TKN
Sulfate (300) Organic—N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkallnity (Std M 403) Ammonia~N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2S0 4 Zinc Acetate HNO3
PRESERVATIVES Chilito 4 C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 mi 3x40ml 1x500 mi 1x500 ml
NUMBER SCHEDULE polyethyiene glass vial polyethylene poly
bottle bottie bottle
CDM3A-GW-001 Day 5 1 4
CDM3B - GW-001 Day 5 1 4
OW1-GW-001Q Day & 2 8
EW1-GW-001** Day 5 1 4
DW1A-GW-o001* Day 6 1 4
DW1B-GW-001 Day 6 1 4
CDM21-~ -GW-00 Day 6 1 4
(duplicate of
DW1B-GW-001)
DWIC-GW-001 Day 6 1 4
TOTALS 9 36
Q = laboratory QC sample
* = well dry during 9/90 sampling 12-29
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Table 12-6
Summary of Amalyses for
Groundwater Well Samples
: VOC voC BNA Pest/PCB Herbicides Dioxin Total Metais Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 8160 8280 6010/7061 per
7471/7741 Location
2drops 2 drops HNO3
PRESERVATIVES 1:1 HCl 1:1 HCI Chilito4 C Chiito4C Chilito4C Chilto 4 C to
Chillto4C Chilito4 C pH<2
<7 days <7 days <7 days <30 days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (28 days
extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING 3x 40l Ixqomi 2x1 Wer 2x1 liter 2x1 Wer 2x1 liter 1 x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottie bottle bottle bottle bottle
CDM4A~- GW - 001 Day 7 - 3 2 2 2 - 1 10
CDM4B-GW-001 Day 7 - 3 2 2 2 - 1 10
CDM4C—-GW-001 Day 7 - 3 2 2 2 - 1 10
wW4-GW-001* Day 7 - 3 2 2 2 - 1 10
MW3-GW-001* Day 8 - 3 2 2 2 - 1 10
W5-GW-001* Day 8 - 3 2 2 2 - 1 10
19H1-GW—-001 Day 8 - 3 2 2 2 - 1 10
MW2-GW-001 Day 8 - _ 3 2 2 2 - 1 10
TOTALS 0 24 16 16 16 0 8 80

* = well dry during 9/90 sampling
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Table 12-6

Summary of Analyses for

Groundwater Well Samples

Chloride, Nitrate, TKN
Sulfate (300) Organic—-N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonia-N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2S504 Zinc Acetate HNO3
PRESERVATIVES Chilto 4 C to " and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPUNG 1x500 ml 3 x 40 mi 1x500 mi 1x500 ml
NUMBER SCHEDULE polyethylene glass via polyethylene poly
bottle bottle bottle
CDM4A-GW-001 Day 7 1 1 1 1 4
CDM4B-GW-001 Day 7 1 1 1 1 4
CDM4C-GW-001 Day 7 1 1 1 1 4
W4-GW-001* |  Day7 1] 1 1 1 4
MW3-GW-001* Day 8 1 1 1 1 4
WS5-GW-001* Day 8 1 1 1 1 4
19H1-GW-001 Day 8 1 1 1 1 4
MW2-GW-001 Day 8 1 1 1 1 4
TOTALS , 8 8 8 8 32
Q = laboratory QC sample
* = well dry during 9/90 sampling
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Table 12—-6
Summary of Analyses for
Groundwater Well Samples
VOC VoG BNA Pest/PCB Herbicides Dioxin Total Melals Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Location
2 drops 2drops HNO3
PRESERVATIVES 1:1 HCl 1:1 HCI Chiito4C Chilito4C Chilito4C Chilito4C fo
Chilito4C Chillto4C pH < 2
<7 days <7 days <7 days <30 days <6 morths
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (28 days
extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING 3x4oml 3x40ml 2x1 liter 2x1 liter 2x1 liter 2x1 liter 1 x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass potyethylene
boltle bottle bottle bottle bottle
CDM5A-GW-001 Day 9 - 3 2 2 2 - 1 10
CDMEB —GW- 001 Day 9 - 3 2 2 2 - 1 10
CDM5C-GW-001 Day 9 - 3 . 2 2 2 - 1 10
DW2A—-GW-001Q Day 9 3 -3 4 4 4 - 2 20
DwaB -GW-001 Day 10 - : 3 2 2 2 - 1 10
DwaC -GwW-001 Day 10 - 3 2 2 2 - 1 10
W1R-GW-001 Day 10 - 3 2 2 2 2 1 12
MW1 -GW-—001 Day 10 - 3 2 2 2 2 1 12
CD22-GW—-001 Day 10 - 3 2 2 2 2 1 12
(duplicate of
MW1-GW-001
U16-GW-001 Day 10 - 3 2 2 2 - 1 10
TOTALS 3 27 20 20 20 6 10 106
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Table 12—-6

Summary of Analyses for
Groundwatar Well Samples

Chloride, Nitrate, TKN
Sulfate (300) Organic—N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonla—N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2504 Zinc Acetate HNO3
PRESERVATIVES Chiltto4 C to and NaOH to
pH<2 to pH<2
_pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPUNG 1x500 ml 3x40ml 1x500 mi 1x500 mi
NUMBER SCHEDULE polyethylene glass vial polyethylens poly
bottle bottle bottle
CDM5A-GW-001 Day 9 1 1 1 1 4
CDM58-GW-001 Day 9 1 1 1 1 4
CDM5C-GW-001 Day 9 1 1 1 1 4
DW2A-GW-001Q Day 9 2 2 2 2 8
DW2B-GW-001 Day 10 1 1 1 1 4
DW2C-GW-001 Day 10 1 1 1 1 4
WIR-GW-001 Day 10 1 1 1 1 4
MW1-GW-001 Day 10 1 1 1 1 4
CD22-Gw-o001 Day 10 1 1 1 1 4
(duplicate of
MW1-GW-001)
U16-Gw-001 Day 10 1 1 1 1 8
TOTALS 10 10 10 10 40
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Table 12-6 :
Summary of Analyses for

Groundwater Well Samples

voC vVOC BNA Pest/PCB Herbicides Dioxin Total Melals Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 8160 8280 6010/7061 per
7471/7741 Locallon
2drops 2drops HNO3
PRESERVATIVES 1:1 HCl 1:1 HCl Chiito4C ChilitosC Chilito4C Chilito4C to
Chillto4 C Chilito4C : pH <2
<7 days <7 days <7 days <30 days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before belore (28 days
extraction exiraction extraction extraction for Hg)
SAMPLE SAMPLING 3x40mi 3xqomi 2x1 liter 2x1 liter 2x1 liter 2x1 liter 1 x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethyiene
bottie bottle botite bottle bottle
CDM6A - GW—001 Day 11 - 3 2 2 2 - 1 10
CDM7A-GW—-001 Day 11 - al 2 2 2 - 1 10
CDM7C—-GW--001 Day 11 - 3 2 ‘ 2 2 - 1 10
CDMs8—-GW-001 Day 1 3 3 2 2 2 - 1 13
(blark)
CDM9—-GW-001 Day 2 - 3] 2 2 2 2" 1 12
(blark)
CDM10-GW-001 Day 3 - 3 2 2 2 - 1 10
(blank)
CDM11-GW-001 Day 4 - 3 2 2 2 - _ 1 10
(blank)
COM12-GW-001 Day & - 3 2 2 2 - 1 10
(blank)
| .
TOTALS 3 _ 24 16 16 16 2 8 85

* = Dioxin blanks to be held by lab for possible future analysls .
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Table 12-6

Summary of Analyses for
Groundwater Well Samples

Chioride, Nitrate, TKN
Suifate (300) Organic~N Sulfide Hardness Bottles
ANALYTICAL METHOD . | Alkalinity (Std M 403) Ammonia-N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2S04 Zinc Acetate HNO3
PRESERVATIVES Chilito 4 C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 ml 3x40ml 1x500 mi 1x500 ml
NUMBER SCHEDULE polyethylens glass vial polyethylene poly
bottle bottle bottle
CDM6A-GW-001 Day 11 1 1 4
CDM7A-GW-00t1 Day 11 1 i 4
CDM7C-GW-001 Day 11 1 1 4
CDM8-GW-001 Day 1 1 1 4
(blank)
CDM9-GW-001 Day 2 1 1 4
(blank)
CDM10-GW-001 Day 3 1 1 4
(blank)
CDM11-GW-001 Day 4 1 1 4
(blank)
CDM12-GW-001 Day 5 1 1 4
(blank)
TOTALS 8 8 32
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Table 12-6
Summary of Analyses for
Groundwater Well Samples

VOC VvOC BNA Pest/PCB Herblcides Dloxn Total Metals Bottles
ANALYTICAL METHOD 8240 8010/6020 8270 8080 8150 8280 601 0/7061 per
7471/7741 Location
2drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCl Chitto4C Chillto4C Chilito4C Chilito4C to
. Chillto4C Chlilto4C pH<2
<7 days <7 days <7 days <30 days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before before {28 days
extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING ax40omi 3x4q0omi 2x 1 liter 2x1 titer 2x1 liter 2x1 liter 1x1 fiter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottle bottle bottie bottle bottle
CDM13-GW-001 Day 6 - 3 2 2 2 - 1 10
(blank)
CDM14—-GW—-001 Day 7 - 3 2 2 2 - 1 10
(blark) '
CDM16—-GW-001 Day 8 - 3 2 2 2 - 1 10
(blark) .
CDM16—-GW-001 Day 9 - 3 2 2 2 - 1 10
(blark)
CDM17-GW-001 Day 10 - 3 2 2 2 - 1 10
(blark)
CDM18-GW-001 Day 11 - 3 2 2 2 - 1 10
(blark)
TOTALS 18 12 12 12 6 60
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Table 12—-6
Summary of Analyses for
Groundwater Well Samples

Chloride, Nitrate, TKN
Suifate (300) Organic~-N Sulfide Hardness Bottles
ANALYTICAL METHOD Akalinity (Std M 403) Ammonia—~N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2504 Zinc Acetate HNO3
PRESERVATIVES Chilto4C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 ml 3 x40 mi 1x500 ml 1x500 ml|
NUMBER SCHEDULE polyethylene glass vial polyethylene poly
bottle bottle bottle
CDM13-GW-001 Day 6 1 1 1 1 4
(blank)
CDM14-GW-001 Day7 1 1 1 1 4
(blank)
CDM15-GW-001 Day 8 1 ' 1 1 1 4
(blank)
CDM16—-GW-001 Day9 1 1 1 1 4
(blank)
COM17-GW-001 Day 10 1 1 1 1 4
(blank)
CDM18—- GW-001 Day 11 1 1 1 1 4
(blank)
TOTALS 6 6 6 6 24
12-37 S




The depth to water will be measured using the water level indicator device.
Water levels will be measured to an accuracy of 0.01 feet. The probe will be
decontaminated before and after each use. The water level will be recorded in
the field logbook. Depth to water will be recorded as measured from the top
of the well casing.

Calculate the volume of water in casing storage within the packed-off interval.
The casing storage volume is calculated using the formula: (3.14) x (well
radius in feet)> x (length of water column) x (7.48 gallons/cubic foot), to
determine one casing volume in gallons.

A minimum of 3 casing volumes of water will be purged, with exceptions
made for wells with low recharge rates. Low recharge wells are defined as
wells that cannot recharge 80% of the original volume within 8 hours. Low
recharge wells will not be drawn down more than 50% of the original volume
during purging.

Temperature, pH, and conductivity will be monitored during the purging to
ensure that they have stabilized within 10% before sampling. These water
quality measurements will be made once at the beginning of each purge

- volume. A model 33 YSI conductivity meter will be used to measure
conductivity and temperature. The pH will be determined through the use of a
portable Orion SA250 pH meter. Turbidity will be measured once prior to
sampling using a portable turbidity meter.

Information concerning well purging shall be recorded in the logbook. The
disposal of purge water is discussed in Section 12.4.2.

Fill up the VOA vials first. Check for air bubbles in the VOA vial by turning
it upside-down and tapping the side of the bottle. If bubbles are present,
discard the sample and refill the bottle after first adding acid.

QA samples will be prepared at the frequency discussed in Section 12.12. All
- samples will be logged in the field logbook. The groundwater sampling form
will be prepared and the form will be referenced in the field logbook.
Included will be the well number, identifier, analyte(s), date, time, and
collector’s signatures.

Samples will be labeled and packed for shipment, following procedures in

Section 12.11. Chain-of-custody records and any other necessary shipping
documentation will be prepared.
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12.4.2 Disposal of Contaminated Material

Purge water will be pumped from each well directly into a 100-gallon polyethylene tank for
temporary on-site storage. The water will be transported to the Fresno Sanitary Treatment
Plant for final disposal.

12.5 RESIDENTIAL WELL SAMPLING

Fourteen residential wells and one City well in the vicinity of the Fresno Sanitary Landfill
will be sampled as part of the residential well sampling program. The annual and quarterly
sampling schedule for these wells is outlined on Table 12-7. The following is a summary of

the field procedures for residential well sampling.

12.5.1 Summary of Field Procedures and Sample Collection for Residential Well -
Sampling '

Since the 14 residential wells are operating domestic wells, samples will be obtained either
from the well head or a location before the holding tank, or from the faucet tap. While
sampling from the well head is preferred, it is expected that most of the well heads will be
sealed. If samples are collected from the faucet tap, all filters will be removed prior to
sampling. At the on-site City well (19H1), the sample will be collected from a faucet at the
wellhead. Two irrigation water samples will be collected: one from the canal upstream
from the landfill; one from the pipeline that has passed through the trash prism. Access
points for sampling will be determined in the field. The rationale for residential well
sampling locations has been discussed in Section 7.0. Residential well owners are listed in
Table 12-8. Table 12-9 lists elevation data for residential wells. Table 12-10 lists the
analytical methods, sample containers, and sample collection points for residential well

samples.
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TABLE 12-7

RESIDENTIAL WELL SAMPLING SCHEDULE

One-Time Subsequent Yearly
Sampling Quarterly Sampling
During RI Sampling (Every 4th Quarter)
2045 North 2142 North 2045 North
2100 North 2168 North 2100 North
2142 North 2188 North 2142 North
2168 North 2429 North 2168 North
2188 North 1635 Jensen 2188 North
1912 Jensen 1912 Jensen
1635 Jensen 1635 Jensen
1642 Jensen 1642 Jensen
1346 Jensen 1346 Jensen
1304 Jensen 1304 Jensen
2429 North 2429 North
1650 Jensen 1650 Jensen
2121 Jensen 2121 Jensen
19H1
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TABLE 12-8

LIST OF WELL OWNERS IN THE IMMEDIATE VICINITY
OF THE FRESNO LANDFILL¥*

Mr. Richard Salinas
1770 West North Avenue
Fresno, CA 93706

Bobby and Mary Mink
2045 West North Avenue
Fresno, CA 93706

Mr. Dorsey Brown
2100 West North Avenue
Fresno, CA 93706

Mr. Walter Kraft
2142 West North Avenue
Fresno, CA 93706

Mr. John Trujillo

P. 0. Box 725

Mendota, CA 93640

(for 2168 West North Avenue)

Concha Trujillo
2188 West North Avenue
Fresno, CA 93706

Mr. Cecil Nuckels
2429 West North Avenue
Fresno, CA 93706

*Earth Science Associates 9,/25,89

Mr. Augustine Gaona
1304 West Jensen Avenue
Fresno, CA 93706

Mr. Mitchel Batrich
1346 West Jensen Avenue
Fresno, CA 93706

**Barbara Paolini and
Jan Victoria Angel
300 Fairview Avenue
Seattle, WA 98109 .
(for 1635 West Jensen Avenue)

**1638 and 1646 West Jensen:
unknown owners; houses vacant

Mr. Marvin Wines
1650 West Jensen Avenue
Fresno, CA 93706

Mike and Jeanine Chiarito
1912 Jensen Avenue
Fresno, CA 93706

**Owners not residing at these addresses
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TABLE 12-9

ELEVATION DATA FOR RESIDENTIAL WELLS IN THE
IMMEDIATE VICINITY OF THE FRESNO SANITARY LANDFILL*

Distance From

Approximate
Elevation at Well Datum Elevation Static Water Elevation of Total
Well Well Datum To Grade At Grade Depth** Water Surface Well Depth
(ft) (ft) (ft above MSL) (ft) (ft above MSL) (£t)

1770 North (1) ? 265,70 (2) €2) +
2045 North (1) -0.75 % 53.28 (2) £4
2100 North 264.60 -0.50 - 264.10 52.95 211.15 197
2142 North 263.32 -0.42 262.90 52.48 210.42 -144
2168 North 263.57 -0.47 263.10 52.53 210.57 -133
2188 North 262.51 -0.21 262,30 2.09 210,21 -102?
2429 North : ? 1) ) (2) (2)
1304 Jensen (1) ? (1) t2) (2) 15072
1346 Jensen (1) ? (1) (2) (2) -100
1642/38 Jensen (1 -0.60 (n 53,71 (2) 100+
1635 Jensen 268.12 -2.02 266.10 ' (2) 200+
Domestic
1650 Jensen (1) ? (1 (2) (2) (2)
1912 Jensen (1 -0.75 1 57.86 (2) -98
2121 Jensen ? ? ? 3 ? ?
19H1 290.67 -1.67 289.00 (4 (4 255

(1)

(Z)Not surveyed

*Earth Science Associates 9,/25/89.
**Water level measurements taken on

Unable to measure or determine.

5/89.
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Table 12—-10
Summary of Analyses for
Resldentlal Well Samples
: voC vOC BNA Pest/PCB Herbicides Dioxin Total Metals Bottles
ANALYTICAL. METHOD 8240 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7T740 Locatlon
2drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCI Chillto4C Chillito4C Chilto4C Chiito4C to
Chilto4C Chillito4C pH<2
<7 days <7 days <7 days <30 days <6 months
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (28 days
extraction extraction extraction exiraction for HQ)
SAMPLE 3x4qomi ax4qomi 2x1 liter 2x1 liter 2x1 liter 2x1 liter 1x1 liter
NUMBER SCHEDULE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottie bottie bottle bottle boltle
1770N - GW -~ 001 Day 1 - 3 2 2 - 1 10
2045N - GW—001 Day 1 - 3 2 2{ - 1 10
2100N—GW—- 001 Day 1 - 3 2 2 - 1 10
2142N—-GW-001 Day 1 - 3 2 2 - 1 10
2168N—GW-001Q Day 1 3 3 4 4 4 2 24
2600N-GW-001 Day 1 3 3 2 2 2 1 15
(duplicate of
2168N—GW—-001
2188N—- GW—-001 Day 1 - 3 2 2 - 1 10
2429N—- GW-001 Day 1 3 3 2 2 2 1 15
2500N- GW-001 Day 1 3 3 2 2 2* 1 15
(blank)
TOTALS 12 27 20 20 20 10 10 119

Q = laboratory QC sample
* = Dioxin blanks to be held by lab for possible future analysis

12-43




Table 12-10"

Summary of Analyses for
Groundwater Well Samples

page 20t 4

Chloride, Nitrate, TKN
Suifate (300) Organic—-N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonia—N (376.1) (130.2) per
TDS (160.1) COD(410.1 & 410.2) Location
H2S04 Zinc Acetate HNO3
PRESERVATIVES Chilito4 C to and NaOH to
pH<2 to pH<2
pH>8
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 mi 3 x40 ml 1x500 mi 1x500 mi
NUMBER SCHEDULE polyethylene glass vial polyethylene poly
bottle bottle bottle
1770N-GW-001 Day 1 1 4
2045N-GW-001 Day 1 1 4
2100N—-GW-001 Day 1 1 4
2142N-GW-001 Day 1 1 4
2168N-GW-001Q Day 1 1 4
2600N—-GW-001 Day 1 1 4
(duplicate of
2168N—GW-001)
2188N-GW-001 Day 1 1 4
2429N-GW-001 Day 1 1 4
2500N—GW—001 Day 1 1 a4
(blank) '
. m em = . o’ om o’ om n s e
s - e e o .
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Table 12-10
Summary of Analyses for
Residential Well Samples
VvOC voC BNA Pest/PCB Heibicldes Dioxin Total Metals Bottles
ANALYTICAL METHOD 8240 8010/8020 8270 8080 81560 8280 6010/7061 per
7471/7741 Location
) 2 drops 2drops HNO3
PRESERVATIVES 1:1 HCI 1:1 HCI Chlito4C Chilito4C Chilito4C Chilto4 C to
Chill to 4°C Chili to 4°C pH<2
<7 days <7 days <7days <30 days <6 morihs
ANALYTICAL HOLDING TIME <14 days <14 days before before before before (26 days
: extraction extraction extraction extraction for Hg)
SAMPLE SAMPLING ax4qomi ax4omi 2x 1 liter 2x1 liter 2x1 liter 2x1 liter 1x1 liter
NUMBER SCHEDWLE glass vial glass vial amber glass amber glass amber glass amber glass polyethylene
bottle bolttle bottle bottle bottle
13044~ GW— 00} Day 2 - 3 2 2 2 - 1 10
1346J—-GW-001 Day 2 - 3 2 2 2 - = 1 10
16356J— GW~-001 Day 2 - 3 2 2 2 - 1 10
2620J- GW — 001 Day 2 - 3 2 2 2 - 1 ’ 10
(duplicate of '
1636J4- GW~001)
1642J-GW-001 Day 2 - 3 2 2 2 - 1 10
1660J—GW—001 Day 2 - 3 2 2 2 - 1 10
1912J-GW—-001 Day 2 - 3 2 2 2 - 1 10
2121J-GW-001 Day 2 - 3 2 2 2 - 1 10
2520J-GW-001 Day 2 - 3 2 2 2 - 1 10
(blank)

IRR1 -GW-001 Day 2 - 3 2 2 2 - 1 10
IRR2—-GW- 001 Day 2 - 3 2 2 2 - 1 10

TOTALS 0 . 33 22 22 22 0 1 110
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Table 12—-10 ' _ page 4 of 4
Summary of Analyses for
Groundwater Well Samples

Chiloride, Nitrate, TKN
Sulfate (300) Organic—N Sulfide Hardness Bottles
ANALYTICAL METHOD Alkalinity (Std M 403) Ammonla-N (376.1) (130.2) - per
TDS (160.1) COD(410.1 & 410.2) , Location
H2S804 Zinc Acetate HNO3
PRESERVATIVES Chillto 4 C to and NaOH to
pH<2 to pH<2
pH>9
ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months
SAMPLE SAMPLING 1x500 ml 3x40 ml 1x500 ml 1x500 mi
NUMBER SCHEDULE polyethylene glass vial polyethylene poly
bottie _ bottle bottle
1304J -GW-001 Day 2 1 1 1 1 4
1346J—-GW-001 Day 2 1 1 1 1 4
1635J—-GW-001 Day 2 1 1 1 1 4
2620J --GW-001 Day 2 1 1 1 1 4
(duplicate of
1635J-GW-001)
1642J—-GW-001 Day 2 1 1 1 1 4
1650J - GW-001 Day 2 1 1 1 1 4
1912J-GW-001 Day 2 1 1 1 1 4
2121J-GW-001 Day 2 1 1 1 1 4
2520J-GW-001 Day 2 1 1 1 1 4
(blank)
IRR1-GW-001 Day 2 _ 1 1 1 1 4
IRR2—GW-001 Day 2 o 1 1 1 4
TOTALS 1 11 BT 1 aa
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If the residential well sampling is conducted by the City of Fresno, CDM staff will ensure
that comparable sampling procedures are used for all groundwater sampling wells. Ideally,
one lab will be used for all analyses. If not, CDM will ensure that identical analytical and
QC procedures are used by both labs.

Summary of Field Procedures

1. The volume of holding tanks, if any, used by households to store well water
will be estimated.

2. Based on flow estimates measured by timing flow into a calibrated bucket, the
purge volume of the holding tanks will be calculated and evacuated prior to
sampling. After the holding tank volume has been evacuated, water will be
allowed to run for an additional fifteen minutes.

3. If no holding tanks are present, water from the tap will be run for 15 minutes
prior to sampling, and field parameters will be monitored to ensure that they
have stabilized.

4. Measure the conductivity, temperature, and pH of the groundwater periodically
in a separate container. Record all field measurements in the field notebook.
A Yellow Springs Instruments (YSI) conductivity (SCT) meter and an Orion
pH probe will be used for these measurements. All manufacturers calibration
and maintenance procedures will be followed. At least four measurements will
be collected during the 15 minute purge. The conductivity and pH
measurements should stabilize within 10% prior to sample collection. Prior to
sampling, turbidity will be measured using a portable turbidity meter.

5. Calculate the flow rate using a calibrated bucket and record the total volume
purged. '
6. Collect a water sample from the tap, filling the sample containers directly.

7. Fill VOA containers completely, checking inverted bottle to ensure that
bubbles are absent. VOA vials will be preserved with two drops 1:1 HC1
placed in the vial prior to sample collection. Leave 10% ullage in extractable
containers and mark volume level on extractable container. Fill the
polyethylene metals container and preserve to pH < 2 with HNO,. Bottle
types, preservation and holding times are shown in Table 12-10 and discussed
in Section 12.9 and 12.10.
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10.

11.

12.

13.

12.5.2

Place all samples on ice immediately after collection. Record preservative on
sample label.

Prepare the necessary quality assurance samples (Section 12.12).
Log all samples in the field notebook. Include well number, sample number,
date, time, samplers, bottle type, and lot number(s), and preservatives used, if

any.

Label all samples containers with date, time, sample number, requested
analysis, and preservatives used. '

Pack the samples as required (Section 12.11) and complete necessary
chain-of-custody forms.

Ship samples as specified in Section 12.11.

Disposal of Contaminated Material

Tap water purged from the residential well lines and holding tanks will be allowed to

discharge directly into thé drains. Purge water from the City well (19H1) will be pumped

directly into the landfill water truck. Since contamination has never been detected in 19H1,

the water will be sprayed directly onto the landfill as part of their daily dust control

operations.

12.6

SURFACE AND SUBSURFACE SOIL INVESTIGATION

Surface and subsurface soils will be sampled during the hydrogeologic and soil gas

investigation. This section describes the field procedures and sample collection methods.

The analytical methods, sample containers, and number of samples for surface and
subsurface soil collection are outlined in Tables 12-11, 12-12, and 12-13.
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Table 12—-11

Summary of Analyses for
Surface Soil Samples
(Soil Gas Investigation)

Q = Laboratory QC Sample
SS = Surface Soil Sample

12-49

VOC BNA Pest/PCB Herbicides Dioxin Metals - Bottles
ANALYTICAL METHOD 8010/8020 8270 8080 8150 8280 6010/7000/ per
7471/7741 Location
PRESERVATIVES Chillto4 C Chillto4 C Chillto4 C Chillto4 C Chillto4 C Chillto4 C
<6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days |(28 days
: for Hg)
SAMPLE SAMPLING 2x120 ml 1x8o0z 1x8o0z 1x8o0z 1x4 o0z 1x8o02
NUMBER LOCATION glass vial jar jar ar far ar
2416 -SS—-At1—-001 CMW -1 2 1 1 1 1 1 7
2416 -55—-A2—-001 CMW-2 2 1 1 1 1 1 7
2416 -5SS—A3—-001 CMW-3 2 1 1 1 1 1 7
2416-55—A4—001 CMW —4 2 1 1 1 1 1 7
2416 -SS—A5—-001 cCMW-5 2 1 1 1 1 1 7
2416 -SS-AB-001 CMW -6 2 1 1 1 1 1 7
2416 -SS—A7 001 CMW -7 2 1 1 1 1 1 7
2416-SS—A8—-001 2168 NORTH 2 1 1 1 1 1 7
2416-5S5—-A9-001 1635JENSEN 2 1 1 -1 1 1 7
2416—-SS—-A10-001 upgradient 2 1 1 1 1 1 7
2416—-SS—A11-001| downgradient 2 1 1 1 1 1 7
2416—-SS—-A10-001 2 1 1 1 1 1 7
duplicate _
TOTALS 24 12 12 12 12 12 84




Table 12-12
Summary of Analyses for
Subsurface Soil Samples

(Hydrogeologic Investigation)

vOC Grain-size TOC Bottles
ANALYTICAL METHOD 8010/8020 ASTM ASTM per
C136 D4129/D5136 Location

PRESERVATIVES Chillto4 C None Chillto4 C
ANALYTICAL HOLDING TIME <14 days <30 days <28 days

SAMPLE SAMPLING brass 1 x 1000 gm brass

NUMBER LOCATION sleeve ziploc baggie sleeve
2416—SB-B1-001 CDM-1 1 1 1 3
2416-SB-B1-002 1 1 1 3
2416—SB—B2-001 CDM-2 1 1 1 3
2416-SB-B2-002 1 1 1 3
2416—-SB-B3-001 CDM-3 1 1 1 3
2416—-SB-B3-002 1 1 1 3
2416—-SB-B4-001 CDM-4 1 1 1 3
2416—-SB-B4-002 1 1 1 3
2416—-SB-B5-001 CDM-5 1 1 1 3
2416—-SB-B5-002 1 1 1 3
2416—SB-B6-001 CDM-6 1 1 1 3
2416-SB-B6-002 1 1 1 3
2416—-SB-B7-001 CDM-7 1 1 1 3
2416-SB-B7-002 1 1 1 3
2416—-SB-B8-001 1 1 1 3

duplicate
2416-SB-B9-001 1 1 1 3

duplicate

TOTALS 16 16 16 48

SB = Subsurface Soil Sample
Q = Laboratory QC Sample 12-50




Table 12—13 page 1 of 4
Summary of Analyses for
Subsurface Soil Samples
(Soil Gas Investigation)
voC BNA Pest/PCB Herbicides Dioxin Metals Bottes
ANALYTICAL METHOD 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Location
PRESERVATIVES Chilto4 C Chilto4 C Chilto4 C Chillto4 C Chilito4 C Chilto4 C
<6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days (28 days
for Hg)
SAMPLE SAMPLING brass brass brass brass brass brass
NUMBER LOCATION seeve sloove sleeve sleeve sleeve sleeve
2416—-SB-B20-001 CMW—1* 1 1 1 1 1 1 6
2416-SB-B20-002 CMW-1# 1 1 1 1 1 1 6
2416-SB—-B20-003 CMW -1 # 1 1 1 1 1 1 6
2416-SB-B20-004 CMW-1# 1 1 1 1 1 1 6
2416-SB-B20-005 CMW-1# 1 1 1 1 1 1 6
2416-SB-B20-006 CMW-—14# 1 1 1 1 1 1 6
2416-SB-B820-007 CMW-—-14# 1 1 1 1 1 1 6
2416—-SB-B21-001Q CMW —2* 1 1 1 1 1 1 6
2416-SB-B21-002 CMW -2# 1 1 1 1 1 1 6
2416—-SB-B21-003 CMW-2# 1 1 1 1 1 1 6
2416-SB—-B21-004 CMW-2# 1 1 1 1 1 1 6
2416—-SB-B21-005 CMW -2# 1 1 1 1 1 1 6
2416—-SB-B21-006 CMW-2# 1 1 1 1 1 1 6
TOTALS 13 13 13 13 13 13 78

Q = Laboratory QC Sample; SB = Subsurface Soil Sample

* = 5-DAY TURNAROUND REQUIRED # = Hdld for future analysis 12-51



Table 12—13 page 2 of 4
Summary of Analyses for
Subsurface Soil Samples
(Soil Gas Investigation)
voC BNA Pest/PCB Herbicides Dioxin Metals Bottles
ANALYTICAL METHOD 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Location
PRESERVATIVES Chillto4 C Chillto4 C Chiito4 C Chilto4 C Chillto4 C Chilto4 C
<6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days (28 days
for Hg)
SAMPLE SAMPLING brass brass brass brass brass brass
NUMBER LOCATION sleeve sloeve steeve sleeve sleave deeve
2416—-SB—-B21-007 CMW -—-2# 1 1 1 1 1 1 6
2416-SB—-B22-001 CMW -3+ 1 1 1 1 1 1 6
2416-SB-B22-002 | CMW-3# 1 1 1 1 1 1 6
2416—-SB-B22-003 CMW -—3# 1 1 1 1 1 1 6
2416—-SB-B22-004 CMW-3# 1 1 1 1 1 1 6
2416-SB-B22-005 CMW-3# 1 1 1 1 1 1 6
2416—-SB-B22-006 CMW -3# 1 1 1 1 1 1 6
2416-SB—-B22-007 CMW -3# 1 1 1 1 1 1 6
2416—-SB-B23-001 CMW —4* 1 1 1 1 1 1 6
2416—-SB-B23-002 CMW-—44# 1 1 1 1 1 1 6
7
2416—SB—-B23-003 CMW-—-4# 1 1 1 1 1 1 6
2416—SB—-B23-004 CMW-4# 1 1 1 1 1 1 6
2416-SB-B23-005 CMW —4# 1 1 1 1 1 1 6
TOTALS 13 13 13 13 13 13 78

Q = Laboratory QC Sample; SB = Subsurface Soil Sample
* = 5-DAY TURNAROUND REQUIRED # = Hdld for future analysis
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page 3of 4

Table 12—13
Summary of Analyses for
Subsurface Soil Samples
(Soil Gas Investigation)
voC BNA Pest/PCB Herbicides Dioxin Metals Bottles
ANALYTICAL METHOD 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Location
PRESERVATIVES Chilto4 C Chillto4 C Chilto4 C Chilto4 C Chillto4 C Chilto4 C
_ <6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days (28 days
for Hg)
SAMPLE SAMPLING brass brass brass brass brass brass
NUMBER LOCATION sleeve sleeve sleeve sleeve sleeve sleeve
2416-SB-B23-006 CMW —-4a# 1 1 1 1 1 1 6
2416-SB—B23-007 CMW-—4# 1 1 1 1 1 1 6
2416-SB-B24-001 CMW -5+ 1 1 1 1 1 1 6
2416-SB-B24-002 CMW-5# 1 1 1 1 1 1 6
2416-SB-B24-003 CMW —-5# 1 1 1 1 1 1 6
2416-SB-B24-004 CMW-5# 1 1 1 1 1 1 6
2416—-SB-B24-005 CMW —-5# 1 1 1 1 1 1 6
2416-SB-B24-006 CMW-—5# 1 1 1 1 1 1 6
2416—-SB-B24-007 CMW-5# 1 1 1 1 1 1 6
2416-SB-B25-001 CMW -6* 1 1 1 1 1 1 6
2416—-SB—-B25-002 CMW -6# 1 1 1 1 1 1 6
2416—-SB-B25-003 CMW -6# 1 1 1 1 1 1 6
2416-SB-B25-004 CMW-6# 1 1f. 1 1 1 1 6
TOTALS 13 13 13 13 13 13 78

Q = Laboratory QC Sample; SB = Subsurface Soil Sample

* = 5—-DAY TURNAROUND REQUIRED # = Hdld for future analysis 12-53



Table 12—-13

Summary of Analyses for
Subsurface Soil Samples
(Soil Gas Investigation)

page 4 of 4

Q = Laboratory QC Sample; SB = Subsurface Soil Sample

* = 5— DAY TURNAROCUND REQUIRED # = Hdld for future analysis

ﬂ'54--—-—----_

voC BNA Pest/PCB Herbicides Dioxin Metals Bottles
ANALYTICAL METHOD 8010/8020 8270 8080 8150 8280 6010/7061 per
7471/7741 Location
PRESERVATIVES Chilto4 C Chillto4 C Chilto4 C Chilto4 C Chilto4 C Chilto4 C
<6 months
ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days (28 days
for Hg)
SAMPLE SAMPLING brass brass brass brass brass brass
NUMBER LOCATION deeve sleeve sleeve sleeve deeve sleeve
2416-SB-B25-005 CMW -—-6# 1 1 1 1 1 1 6
2416-SB—-B25-006 CMW -6# 1 1 1 1 1 1 6
2416-SB-B25-007 CMW-—-6# 1 1 1 1 1 1 6
2416—-SB—-B26-001 CMW-7* 1 1 1 1 1 1 6
2416—-SB-B26-002 CMW-—7# 1 1 1 1 1 1 6
2416-SB—-B26-003 CMW-T7# 1 1 1 1 1 1 6
2416-SB—-B26-004 CMW-7# 1 1 1 1 1 1 6
2416—85—8_26—005 CMW-7# 1 1 1 1 1 1 6
2416-SB-B26-006 CMW —7# 1 1 1 1 1 1 6
2416-SB-B26-007 CMW-7# 1 1 1 1 1 1 6
2416-SB-B30— duplicate of 1 1 1 1 1 1 6
2416-SB-B30- duplicate of 1 1 1 1 1 1 6
2416-SB-B30- duplicate of 1 1 1 1 1 1 6
2416-SB-B30- duplicate of 1 1 1 1 1 1 6
2416-SB-B30—- duplicate of 1 1 1 1 1 1 6
2416—-SB-B30—- duplicate of 1 1 1 1 1 1 6
TOTALS 6 6 16 6 6 6 96




12.6.1 Field Procedures and Sample Collection Method

Surface Soils

Prepare sampling location by removing any dead vegetation, such as leaves
from ground surface.

Using a clean trowel remove 0-6 inches in depth of the surface soil and place
in a clean sampling jar.

Prepare sample jar as described in Section 12.9, 12.10, 12.11, and 12.12.

Subsurface Soiis

Approximately 14 soil borings will be drilled for both the soil gas well installation and the
hydrogeologic investigation, with subsurface soil samples collected to verify and define
off-site contamination. All soil samples are to be collected in accordance with procedures in )
a "Compendium of Superfund Field Operation Methods" EPA/540/P-87/001, Section

- 8.1.6.2, Sampling Techniques. Subsurface soil sampling has been described previously in

Section 12.3.1.
12.6.2 Disposal of Contaminated Material

Any material generated during the sampling of subsurface soil will be handled as described in
Section 12.1.3.

12.7 AMBIENT AIR SAMPLING
Ambient air samples will be collected in the FSL field brogram. Samples will be collected
with Summa canisters. The field procedures and sample collection methods are described in

the following sections. Table 12-14 outlines the analytical method, sample container, and

number of samples for ambient air sampling.
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Table 12—-14 l
Phase |
Landfill Ambient Air Program
Summary of Analysis for Ambient Air Samples l
' Calderon Calderon
ANALYTICAL METHOD VOCs VOCs |
TO14 TO2
PRESERVATIVES none none
ANALYTICAL HOLDING TIME <30 days <30 days ' |
15 liter |
SAMPLE SAMPLING SUMMA adsorbent }
NUMBER SCHEDULE Cannister tube l |
2416—-AIR-001 Day 1 1
2416—-AIR—041 1 l ‘
2416—-AIR—-002 Day 1 1
2416-AIR-042 1 l ‘
2416—-AIR-003 Day 1 1 T
2416—AIR-043 1
2416—AIR-004 Day 1 1 l
2416—AIR-044 1
2416—AIR—005 Day 1 1 l
2416—-AIR-045 _ 1
2416—AIR-006Q Day 1 1
2416—-AIR-046Q 1
2416—-AIR—007 Day 1 1
(duplicate of 2416—AIR—006) .
2416—-AIR-047 1
(duplicate of 2416—AIR-046)
2416—-AIR-008 Day 1 1 I
(nitrogen blank)
2416—AIR-048 Day 1 1 l
(field blank)
2416-AIR—-009 Day 2 1 '
2416—-AIR-010 Day 2 1
2416—AIR-011 Day 2 1 '
2416-AIR—012 Day 2 1
2416-AIR-013 Day 2 1 '
2416-AIR—014 Day 2 1
2416—AIR-015 Day 2 1 l
(nitrogen blank)
TOTAL 15 8 '
Q = Laboratory QC sample will be located downwind of the landfill '
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12.7.1 Summary of Field Procedures and Sample Collection Methods

One week prior to sample collection, the temporary on-site meteorological station will be
activated. The weather station is required to record wind speed and direction and any
precipitation during the 24-hour sampling period. The met station will be placed in the
center of the landfill at a height of 3 meters. Continuous measurements will be recorded on
an strip chart. Wind direction will be recorded by a PSD grade sensor with a threshold
speed of 1 mile/hour. |

24-hour, time-integrated ambient air samples will be collected using 15-liter Summa
canisters. Criteria for acceptable air data will be if the wind direction is within 45° of the
assumed prevailing wind, and that wind direction remains in that range for 18-hours out of a
24-hour sampling period. No sampling will be attempted when average wind speeds exceed
10 mph and wind gusts exceed 25 mph. Sampling will not occur during a rainfall. The
locations for the ambient samples are shown on Figure 10-1. The procedure for collecting

air samples is described below:
Laboratory will provide canisters with critical orifice valves, Wthh allow slow
sampling rates over a 24-hour period.

Connect vacuum gauge to sample canister, open valve, check and record initial
vacuum, close valve, remove vacuum gauge.

Attach a length of teflon tubing, of appropriate length, to the sample canister.

Connect or position the opposite end of the tubing in such a way so as to
access the sampling point.

Open the valve following laboratory instructions, to initiate integrated
sampling.

Summa canisters will be secured to a metal stake with a lock and chain. A

chain of custody seal will be placed on the Summa canister valve as an
indicator of tampering.
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- After 24 hours, close the valve, record the final pressure with an external
pressure gauge, disconnect the tubing, and attach a label to the sample canister
with pertinent sample information.

At a minimum, one collocated sample will be collected at the upgradient location on day 1,
and at the downgradient location on day 2. If any of these samples are not valid, an

additional day of sampling may be required.

Canisters and critical orifice valves are decontaminated by the laboratory. The canister is
decontaminated by repeatedly heating, then flushing with nitrogen. The critical orifice valve

1s decontaminated in a high temperature oven.

In addition to Summa canister samples, adsorbent tubes will be used to collect 24-hour
samples at four downwind landfill air sampling locations. The purpose for utilizing the
adsorbent tubes is to correlate the results with the canister sampling as required by EPA.
Due to the adsorption/desorption inefficiency of the tubes, however, it is anticipated that the
adsorption tubes results will not be identical to the canister results. The procedure for -

collecting adsorbent tube samples is described below.

Laboratory will provide adsorbent tubes and mass flow control meters
“with flow rates in the range of 5-100 ml/minute. All mass flow meters
will be calibrated at the rate to be used for sampling prior to use.

For a 24-hour sampling period, a flow rate'of 10 ml/min. would result
in a 14-liter sample. The laboratory has recommended an approximate
10 liter sample size.

To collect an air sample, the cartridges are removed from the sealed
container just prior to sample collection.

The exit (unmarked) end of the cartridge is connected to the sampling
apparatus. Two tubes will be attached in series so that the second can
be analyzed for breakthrough, if necessary. The endcap is left on the
sample inlet and the entire system is leak checked by activating the
sampling pump and observing that no flow is obtained over a 1-minute
period. The sampling pump is then shut off.
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The endcap is removed from the cartridge, a particulate filter and
holder are placed on the inlet end of the cartridge, and the sampling
pump is started. The following parameters are recorded on an
appropriate data sheet: date, sampling location, time, ambient
temperature, barometric pressure, relative humidity, flow rate,
rotameter reading (if applicable), cartridge number, and pump.

The samples are collected for the desired time, periodically recording
the variables listed above. At the end of the sampling period the flow
rate is checked. If the flows at the beginning and end of the sampling
period differ by more than 10%, the cartridge should be marked as

suspect.

The cartridges are removed (one at a time), the endcaps are replaced,
and the cartridges are placed into the original container. The friction
top can is sealed and packaged for immediate shipment to the analytical
laboratory.

12.7.2 Disposal of Contaminated Material

No contaminated material is expected to be produced during the ambient air field sampling

program.
12.8 RI-DERIVED WASTE AND DECONTAMINATION

The field procedures dealing with RI derived waste are discussed in Section 12.1.3, 12.2.2,
12.3.2, 12.4.2, 12.5.2, 12.6.2, and 12.7.2. All RI derived waste will be handled in

accordance with the Standard Operating Procedures for Investigation - Derived Waste, which
is presented in Appendix C. |

12.8.1 Equipment Decontamination

All reusable field equipment used to collect, handle, or measure samples will be
decontaminated before coming into contact with any sample. The decontamination procedure

will match the degree of contamination on the sampling tool. For example, steam cleaning -

12-59



will be necessary to remove dirt from auger flights, to prepare well screen and casing for
installation into the borehole, and to clean brass sleeves for soil sample collection. Brushes
and soap will be required to remove dirt from split spoon samplers. Sampling equipment
that has come into contact with oil and grease will have to be cleaned with hexane to remove

the oily material.

A centrally located decontamination station will be established for steam cleaning of drilling
equipment. This decontamination system will include a pad on which the drill rigs and other
large drilling equipment, such as auger flights, can be steam cleaned. The drilling rigs and
other drilling equipment will be steam cleaned between each hole. The pad will be
constructed so that it drainS into a sump. Steam cleaning water collected in the sump will be
collected by a vacuum truck contractor and disposed of at the Fresno Sanitary Treatment
Plant.

All equipment decontamination episodes will be recorded in the field logbook. The general

decontamination procedures are as follows:
A sufficient supply of tap water will be obtained from the City of Fresno water
supply system.

Augers, well casing, and well screen will be steam cleaned to remove all
visible dirt.

‘Copious amounts of water with a phosphate-free detergent will be used to
wash and brush all dirt from the sampling item, including the steam cleaned
items. -

Sampling items will be rinsed thoroughly with tap water, checked for any
residual dirt, and rewashed if necessary.

The item will be rinsed with solvent to remove residual organics. Solvents will
be pesticide grade or better.

The item will be rinsed twice with tap water.
The item will then be rinsed with deionized water (ASTM Type II).
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The item will be completely air dried prior to use. Items will be covered if
not immediately used. Large items will be placed on a clean sheet of plastic.

Items not used immediately will be either wrapped in aluminum foil (small
items) or in sheet plastic (larger items) to prevent cross-contamination.

12.9 SAMPLE CONTAINERS

All samples will be placed into containers provided by the laboratory. Groundwater samples

will be collected in the following containers:
For VOCs, three 40-ml glass vials with Teflon-lined silicon septa and black
phenolic caps.

For each BNA, pesticide, PCB, herbicide, and dioxin sample, 2-1 liter amber
glass bottles. i

For metals, 1-1 liter polyethylene bottle.

Surface soil samples will be collected in the following containers:

For VOCs, 2-120 ml glass vials with Teflon-lined silicon septa and black
phenolic caps.

For each BNA, pesticide, PCB, herbicide, and metal sample, 1-8 ounce jar.
For dioxin, 1-4 ounce jar.

For grain-size analysis, 1-1,000 gram ziploc baggie.

Subsurface soil samples will be collected in brass sleeves, with the exception of grain-size

analysis samples which will be collected in ziploc baggies.
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12.10 SAMPLE PRESERVATION AND HOLDING TIMES

All samples for both on-site and fixed-base laboratory Ianalyses (except grain-size) will be
chilled to 4 degrees Centigrade in the field, during shipment, and in the laboratory. The
sample containers will be placed in chilled coolers immediately following collection and kept
cool with ice prior to and during shipment. Groundwater samples for volatiles analysis will
be preserved with two drops 1:1 HCL in each 40 ml vial. Groundwater samples for metals
analysis will be preserved by bringing the sample to a pH less than 2 using nitric acid. No
preservatives are added to the soil samples. Preservatives will be recorded on the container
label and in the field logbook.

Analytical holding times for the groundwater samples are 14 days for VOCs; 7 days before
extraction for BNAs, pesticides, PCBs, and herbicides; 30 days before extraction for dioxin;

6 months for metals (28 days for mercury). Analytical holding times for soil samples are 14~

days for VOCs, BNAs, pesticides, PCBs, herbicides, and dioxin; 6 months for metals (28
days for mercury). There is no method specified holding time for particle size.

12.11 SAMPLE SHIPMENT

All samples collected at Fresno Sanitary Landfill are considered environmental samples; they
are not known to contain hazardous levels of contaminants and may be shipped to the

laboratory accordingly.

Each of the sample bottles will be sealed and labeled as follows: bottle labels will contain all
required information including sample number, time, and date of collection, analysis
requested, sampler’s name and preservatives used, if any. Sealed bottles will be placed
inside polyethylene ziploc bags. The bagged bottles will be packed in large coolers, padded
with an absorbent material, such as vermiculite, and chilled with ice contained in ziploc

bags. All sample documents will be affixed to the underside of each cooler lid. See
Appendix B for environmental sample packaging procedures.
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The coolers will be labeled for shipment according to EPA and Department of Transportation
procedures. No precautionary notices are required on the package exterior. Shipments to the
laboratory will be handled by an overnight carrier such as Federal Express. Other "cargo
only" aircraft may be used but samples will not be transported by any carrier that also carries
passengers. Samples may be transported by CDM personnel in private vehicles.

Samples with réstrictive holding times will be shipped within 24 hours following collection,
usually on the same day for volatiles analysis. Samples collected late in the day will be
shipped the following day. Advance coordination will be required for any shipments on
Friday (which will arrive at the lab on Saturday). Samples without holding times will be

held until the next critical shipment is ready in order to reduce shipping and handling costs.
The following information shall be included on sample labels:

Site name.
Field identification of sample station number.
Date and time collected.

Whether the sample is preserved or unpreserved and preservative use, if any,
and the type of preservative used.

Types of analysis to be conducted.
12.11.1 Sample Identification

Samples will be identified through the use of a cooling system to identify sample locations
and sample replicates. This coding system will ensure that samples are uniquely identified,
and provide a tracking procedure to facilitate data validation and retrieval. The following

information will be included on each sample label:

Sample number.
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Date and time of the sample collection.

Designation of the sample as a grab or composite.

Whether the sample is preserved or not, and the preservative used.
Type(s) of analysis.

Samplers name.

Sample labels will be waterproof, written with indelible ink, and secured to the sample

container with clear acetate tape.

It should be noted that only the double volume quality control samples will be labeled with
their QC classification. All other QC samples will only be logged in the field notebooks and
FPC’s copy of the chain-of-custody form, not on the sample labels or the laboratory’s
chain-of-custody forms. This will ensure that the laboratory does not know which of the

samples are blanks or duplicates.

The groundwater well samples will be numbered according to the following system:

UWIA-GW-001
UWIA - Identification of the well.
GW - Identification of the media: groundwater.
001 - Identification of the sample event at the well
Q- QA/QC sample

The residential well samples will be numbered according to the following system:

1770N-GW-001
1770N - Identification of the residential well, QA/QC duplicate, and rinsate blank.
GW - Identification of the media: groundwater.
001 - Identification of the sampling event at the residential well
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The surface soil samples will be numbered according to the following system:

2416-SS-S1-001

2416 - CDM job number

SS - Identification of the media: surface soil

S1 - Identification of the sampling location

001 - Identification of the sampling event at the sampling location
Q- QA/QC sample

The subsurface soil samples will be numbered according to the following system:

2416-SB-T1-001

2416 - CDM job number

SB - Identification of the media: subsurface soil

T1 - Identification of the sampling location

001 - Identification of the sampling event at the sampling location

The leachate samples will be numbered according to the following system:

2416-LE-L1-001

2416 - CDM job number

LE - Identification of the media: leachate

L1- Identification of the sampling location

001 - Identification of the sampling event at the sampling
' location

Q- QA/QC sample

12.11.2 Sample Report Forms and Chain-of-Custody Records

Chain-of-custody procedures will be used to document the handling and processing of all
samples from the time of collection until they are destroyed. Each shipment of samples will
be accompanied by a CDM chain-of-custody record which documents all aspects concerning

 the time of collection, method of shipment, analysis requested, etc., for each sample. This
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written record may become important if the results of any analysis are used in litigation. A

sample chain-of-custody record is included in Appendix C. The following is a summary of

chain-of-custody procedures:

12.12

The following information will be supplied on the chain-of-custody form:

- Project name.

- Signature of sampler.

- Sampling station number or sample number date and time of collection,
grab, or composite sample designation and a brief description of the
type of sample.

Individuals receiving the samples shall sign, date, and note the time that they
received the samples on the form matrix.

Chain-of-custody records initiated in the field shall be placed in a plastic cover
and taped to the inside of the shipping container used for sample transport
from the field to the laboratory.

Custody seals shall be used when samples are shipped to the laboratory.

When samples are relinquished to a shipping company for transport, the
tracking number for the shipping bill/receipt shall be recorded on the

chain-of-custody form.

Collection of soil gas vapors and the analysis of these vapors with the on-site
QC are addressed in the Supplemental SCP QAPP for the Central Base Area.

QUALITY CONTROL SAMPLES

Duplicate, blank, and lab QC samples will be prepared in accordance with the procedures in
the QAPP and will be used as a check of laboratory and field sampling procedures.

12.12.1

Duplicates

Duplicates of field samples will be collected at a frequency of 10 percent at sampling points

which are known or suspected to be contaminated. Duplicates will be collected, numbered,
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packaged, and sealed in the same manner as the other samples. The samples will not be
identified as duplicates on the sample labels so that the identify of the sample as a duplicate
will be unknown to the laboratory personnel performing the analyses. The samples will be
recorded as a duplicate in the field logbook for documentation and verification purposes.

Duplicate samples are identified in the Summary of Analyses Tables in Section 12.

Duplicate water samples will be collected by filling all bottles for the first analysis before
filling bottles for the second analysis. Duplicate surface soil samples will be composited,
except for those samples to be analyzed for VOCs. Duplicate subsurface samples will be
consecutive brass sleeves. Duplicate ambient air samples will be collected by collocating two
Summa canisters and collecting simultaneous samples. Duplicate soil gas samples will be

collected simultaneously for Level IV analysis, and in series for Level II on-site analysis.
12.12.2 Laboratory QC Samples

Laboratory QA/QC samples are collected to provide the laboratory extra sample volume to
perform laboratory QC checks. Lab QC samples will be collected at a frequency of 1 in 20,
and will be collected at locations of suspected contamination. For groundwater samples,
these QA/QC samples consist of a "double volume"; double volume samples are not required
for VOCs. For soil and air samples, it is not necessary to include a double volume. Lab
QC samples are identified on the sample labels, and the chain-of-custody forms. Lab QC
samples are identified in the Summary of Analyses Tables in Section 12.

12.12.3 Groundwater Field Blanks

Since all groundwater sampling equipment is dedicated, field blanks will be collected rather
than equipment blanks. Field blanks will consist of analyte free water that is transported
from the analytical laboratory to the sampling site. The analyte free water is decanted into
the organic sample containers in the field at a sample collection point. For inorganic

parameters, deionized water will be used to prepare the blank. The samples will not be

12-67



identified as blanks on the sample labels. One blank will be placed in each cooler to
accompany field samples during shipment to the laboratory. Field blanks are identified in the
Summary of Analyses Tables in Section 12.

The laboratory will be instructed to hold blank samples collected for the analysis of dioxin.
These samples will be analyzed only if dioxin is detected in any of the samples.

12.12.4 Air Blanks

Blanks are used to determine if field measurements are affected by contamination due to
improper cleaning techniques or carry-over contamination from previous samples. Field
blanks for Summa canisters will be prepared on-site by filling a canister with ultra high
purity nitrogen. Blanks will be prepared at a frequency of one per day and will be sent blind
to the laboratory. Blank samples collected for analysis by the on-site laboratory are )
discussed in Appendix F.

12.12.5 Background Samples

Two background surface soil samples will be collected at locations 800 ft. east and 400 ft.
west of the landfill (Figure 9-1).
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Section Thirteen




13.0 DATA QUALITY MANAGEMENT

13.1 FIELD DATA ANALYSIS AND REPORTING

Data and readings taken at the site will be recorded in data logbooks or on pre-printed data
sheets using indelible ink. Supplemental records will be recorded in field notebooks. These
records will be retained on file at CDM-Walnut Creek for the duration of the contract and
for 6 years thereafter.

Data to be recorded will include date, time, sampling personnel, sample
location, sample number, weather conditions, field measurement data, and the
signature of the person entering the data.

When possible, field measurements will be taken with direct-reading
instruments so that calculations are not necessary. Regardless of the
equipment used to obtain field data, the data will be reviewed in the field for
consistency and for reasonable agreement with expected or typical results.
Extreme, anomalous, or seemingly unreasonable results will be reported only
after the measuring instrument has been checked and verified to be in proper
working order, and the anomalous readings have been verified by one or more
additional measurements.

Data and inspection sheets will be checked for completeness, accuracy, and
reasonableness by a different project staff member than the person who
collected the data. The Field Supervisor and QA Coordinator will be
responsible for spot-checking data and inspection sheets. The QA Coordinator
will conduct periodic reviews of files, notebooks, logs, and other records to
ensure that proper documentation procedures are followed.

The following actions are routinely followed:

Review completed field data forms, and analysis results for transcription,
typographic, and other errors.
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13.2

Review data to determine if procedures were followed in the field sample
holding times and preservation requirements were met, and Chain-of-Custody
procedures were followed.

Review field equipment calibration data.

Review monitoring and sampling/analysis data for consistency with expected
or historical results.

Review blank, duplicate, and background/control sample data.

Review laboratory QA/QC including calibration, method detection limits and
quality control checks.

DATA MANAGEMENT SYSTEM

The data generated through sampling and analysis will be tracked and filed in the CDM
Walnut Creek Project File "Fresno Sanitary Landfill RI/FS". Such documentation will

include, but is not limited to, the following:

Field data sheets.
Chain-of-custody forms.
Field log books.

Analytical reports and data.

Data validation reports.

All of the analytical data, along with their associated qualifiers, will be entered into CDM’s
computer database. The Project Manager will be responsible for verifying that all data are

accurately and completely entered into the database. The QA Coordinator will routinely

check at least 10% of the database against raw data sheets to verify that data are not altered

during data processing operations.
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13.3 DATA VALIDATION

Data validation is the process of screening data and accepting, rejecting, or qualifying it on
the basis of sound criteria. Data validation must occur soon after data collection and be
objective in its approach. The EPA Contract Laboratory Program (CLP) Data Validation
Functional Guidelines will be used for validation of all Level IV data. Data will be validated
using methods and criteria appropriate to the type of data and the purpose of measurement.

Items to be considered during data validation include the following:

Comparing data to QA objectives for precision, accuracy, and completeness.

Evaluating field and laboratory replicates, spikes, blanks, and other QA
samples.

Checking for data "outliers".
Checking for transcription and calculation errors.
Qualifying data that does not meet acceptance criteria.

Verifying sample custody.

In order to provide the deliverables required for data validation, "Laboratory Documentation
Requirements for Data Validation" (EPA Region 9, 01/90) will be followed by laboratories
compiling Level IV data packages. Deliverable requirements for all analyses will be outlined
in the analytical requests sent to each lab.

The procedures used by the laboratories to assess precision, accuracy, and completeness are

discussed in Appendix A.
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Section Fourteen




14.0 QUALITY ASSURANCE OVERSIGHT

14.1 PERFORMANCE AND SYSTEM AUDITS

At least one performance audit of field activities will be conducted during the course of the
project. At a minimum, the audit will include an inspection of field notebooks, equipment
calibration and maintenance records, sample collection and equipment decontamination
procedures, and overall adherence to procedures outlined in this Plan. The audit will be
conducted by a qualified CDM employee not directly involved in the project.

System audits of the field measurement laboratory may be conducted if determined to be
necessary by the Quality Assurance Coordinator after consultation with the Field or Site
Managers. At a minimum, the audits will include an inspection of the laboratory facilities, -
lab or field notebooks, control sheets, log sheets, computer files, and equipment calibration

and maintenance records.
A written report of the results of all audits will be submitted to the following individuals:

City of Fresno Program Manager.
City of Fresno Project Manager.
EPA Remedial Project Manager.

CDM Project Manager.

Performance and system audits conducted by the off-site laboratories are discussed in the

Laboratory Quality Assurance Manuals provided in Appendix F.
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14.2 CORRECTIVE ACTION

If performance or system audits of field activities result in detection of unacceptable
conditions or data, as defined by the DQOs in this Plan, the QA Coordinator will be
responsible for developing and initiating corrective action. A discussion of the corrective
action, any follow-up action and final recommendations will be included in a report to the

CDM Project Manager, and in the monthly status report.

14.3 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Monthly reports for the Fresno Sanitary Landfill will be prepared by the CDM Site Manager.

These monthly reports will discuss the project status, results of performance and system
audits, and any necessary corrective action. Copies of the monthly status report will be sent

to the following individuals:

City of Fresno Program Manager.
City of Fresno Project Manager.

EPA Remedial Project Manager.
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APPENDIX A
QUALITY ASSURANCE GOALS

PRECISION

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of a group of measurements
compared to their average value. The overall precision of measurement data is a mixture of
sampling and analytical factors. Analytical precision is much easier to control and quantify
than sampling precision. There are more historical data related to individual method
performance and the "universe" is limited to the samples received in the laboratory. In

contrast, sampling precision varies with sampling methods and matrix heterogeneity.

For all analytical measurements, an estimate of analytical precision will be made by
calculating the relative percent difference (RPD) between values obtained for the MS and
MSD using the following formula:

% RPD = MS - MSD x 100
0.5 (MS+MSD)

The way in which precision is used to evaluate the acceptability of analytical data is
compound and laboratory specific. These procedures will be described in the data report,

and are outlined below.

For Level IV soil and groundwater organic analyses, a control limit that is three times the
standard deviation of ten replicate samples is established. For Level 1V inorganic analyses, a
twenty percent control limit is established. For Level IV air analyses, the control limit is
twenty percent for those compounds whose concentrations are less than three times the limit

of detection, and thirty percent for those compounds whose concentrations are greater than
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three times the limit of detection. The precision goals for Level II soil gas analyses are

discussed in Appendix F.

Analytical results falling outside these numerical goals will be identified by data qualifiers

during the data validation process.
ACCURACY

Accuracy may be estimated from the analytical results obtained from the analyses of
laboratory control samples (LCSs) (i.e., internal standards and surrogate samples). Where
appropriate, accuracy will be assessed by comparing the analytical result to the actual
concentration. Percent accuracy (%A) and percent recovery (%R) may also be determined
from the analytical results obtained for surrogate or analyte compounds spiked into samples.
For all organic and metal measurements, accuracy will be represented by percent recovery of

laboratory matrix spikes using the following equations for accuracy and recovery:

%A = measured value of analyte , 9

true value of analyte

%R = measured value in spiked sample - = 100
amount in unspiked sample
actual concentration of spike added

The way in which accuracy is used to evaluate the acceptability of analytical data is
compound and laboratory specific. These procedures will be described in the data report,

and are outlined below.

For Level IV air analyses, an acceptability range of 70 to 130 percent is established. For
Level IV soil and groundwater analyses, compound specific control limits will be established

A-2




by the laboratory and provided on the analytical reports. The accuracy goals for Level II
soil gas analyses are discussed in Appendix F.

Analytical results falling outside these control limits will be identified by data qualifiers
during the data validation process.

REPRESENTATIVENES

Representativeness is defined as the degree to which sample data accurately and precisely
represent a characteristic of a sample population, parameter variations at a sample point, or

an environmental condition.

Representativeness is a qualitative parameter which most expresses the proper design of a
sampling program. The representativeness criterion is best satisfied by making certain that
sampling locations are selected properly, sampling technique is described, and a sufficient
number of samples are collected. For each aspect of this sampling effort, the rationale for
sample location and number of samples are described. Sampling technique is described for

each aspect of the sampling program.
COMPLETENESS

Completeness is defined as the percentage of measurements made which are judged to be
valid measurements. The completeness goal is essentially the same for all data uses: that a
sufficient amount of valid data be generated. It is important that critical samples are

identified and plans made to achieve valid data for them.
For Level IV data, the completeness objective for this project is 85 percent. For the Level II

analysis of methane gas, the completeness objective is 70 percent. If the completeness is less

than the stated goal, CDM will provide documentation explaining why this objective was not
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met, and will evaluate how it will affect the project. The decision of whether or not to

resample will be made after this evaluation of the adequacy of available data is made.
MPARABILITY

Comparability of past and future analytical data will be maximized by using standard
analytical methods and reporting the data in standard unité, and by implementing
standardized sampling and handling techniques throughout the project. All results for
organic or inorganic constituents will be reported in either mg/l or ug/l. Measurements for
pH, conductivity, alkalinity, turbidity, and temperature will be reported in their standard

units.
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APPENDIX B-1

Analysis of Volatile Organic Compounds SW846 Method 8240
Analytes: Compounds listed below are from SW846 Method 8240 Table 2.

- Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethene"
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone

1,1, 1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane

1,1,2,2-Tetrachloroethane
1,2-Dichloropropane

trans-1,3-Dichloropropene |

Trichloroethene .
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone -
4-Methyl-2-pentanone
Tetrachloroethene
Toluene

Chlorobenzene

Ethyl Benzene

Styrene

Total Xylenes

Sample Matrices: Low concentration groundwateréysamples and soil samples.

Analytical Procedure and Quantitation Limits: Follow SW846 Method 8240 for GC/MS
analysis. Quantitation limits are 5 or 10 ug/l, for groundwater, and 50 or 100 ug/1 for soil as
listed in Table 2 of the method.

Analytical Holding Times: The analytical holding time is 14 days from the date of sample
collection.

Calibration Procedure and Criteria: Follow the calibration procedure specified in the method.

Internal Quality Control Checks, Control Limits, and Corrective Action: Follow the QC
requirements specified in the method. .

Documentation and Deliverables:

1. . Report documentation for sample and blank results, date and time of analysis, surrogate
recovery, MS/MSD recovery, blank summary, analytical sequency, initial and continuing
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l : calibrations (including retention time windows), and compound identification. Use forms
equivalent to CLP Forms I, II, III, IV, VI, IX and X.

l 2. Provide all raw data, including chromatograms and area printouts/quantitation reports.

l 3. Raw data and summary forms are to be organized systematically and each page is to be
numbered.
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Analysis of Purgeable Halocarbons in Water and Seil by SW846 Method 8010;
“Analytes: Compounds listed below are from SW846 Method 8010 Table 1.

Benzyl chloride ' 1,3-Dichlorobenzene
Bis(2-chloroethoxy)methane 1,4-Dichlorobenzene
Bis(2-chloroisopropyl)ether Dichlorodifluoromethane
Bromobenzene ‘1,1-Dichloroethane
Bromodichloromethane 1,2-Dichloroethane
Bromoform 1,1-Dichloroethylene.
Bromomethane trans-1,2-Dichloroethylene -
Carbon tetrachloride Dichloromethane
Chloroacetaldehyde 1,2-Dichloropropane
Chlorobenzene trans-1,3-Dichloropropylene
Chloroethane : 1,1,2,2-Tetrachloroethane
Chloroform 1,1,1,2-Tetrachloroethane
1-Chlorohexane Tetrachloroethylene
2-Chloroethyl vinyl ether 1,1,1-Trichloroethane
Chloromethane ' 1,1,2-Trichloroethane
Chloromethylmethyl ether Trichloroethylene
Chlorotoluene Trichlorofluoromethane
Dibromochloromethane Trichloropropane
Dibromomethane Vinyl chloride

1,2-Dichlorobenzene
Sample Matrices: Low concentration groundwater and soil samples.

Analytical Procedure and Quantitation Limits: Follow SW846 Method 5030 for sample
introduction by purge-and-trap and SW846 Method 8000 and 8010 for GC analysis. Contract
required quantitation limits (CRQL) are 1.0 ug/kg for soil samples. For water samples,
quantitation limits less than 0.5 are required for vinyl chloride and 1,3 dichloropropene.

1. The use of halogen-specific detectors, such as Hall Electrolytic Conductivity Detector
(HECD), is required.

2. Whenever an unusually concentrated sample is analyzed, it should be followed by an
analysis of reagent water to check for contamination by carry-over.

Analytical Holding Times: The analytical holding time is 14 days from the date of sample
collection.

Calibration Procedure and Criteria: Calibrate according to Sections 5.4 and 7.3 of Method
8010 and Sections 7.4.2 and 7.5 Method 8000, with the following specifications:
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1.

Five-point initial calibration curve with a low standard at 1.0 ng/mL is required.

A continuing calibration at the concentration of 10 ng/mL for each analyte is to be
analyzed at the beginning of each day and after each group of 10 samples.

Internal Quality Control Checks, Control Limits and Corrective Actions:

1.

Analyze method blanks after each continuing calibration analysis and after the analysis
of unusually concentrated samples. The method blanks must contain less than 5 times
the CRQL of methylene chloride and must be free of other purgeable halocarbons and
any interfering peaks at or above the detection limits.

One or more purgeable halocarbon surrogates (such as bromochloromethane,
2-bromo-1-chloropropane, 1,4-dichlorobutane, trifluorotoluene and bromofluorobenzene)
must be spiked into the standards, samples, method blanks and QC samples (see Sections
5.6 and 8.3 of Method 8010). Recoveries of 75-125% are required. The samples are
to be re-analyzed if the surrogate recoveries are outside the QC limits.

Second column confirmation is required for all positive results reported.
Samples containing one or more analytes at concentrations above the initial calibration
range are to be diluted and re-analyzed. Report the results and documentation for both

analyses. '

Analyze matrix spikes and matrix spike duplicates (MS-MSD) at a frequency of one per
group of 20 or fewer samples. Use Table 3 in Method 8010 as a guidance on acceptable

~ spike recoveries. The matrix spike solution must contain all the analytes listed above,

at concentrations of 1 to 5 time the sample level or 3 to 5 times the CRQL for
non-detected samples, whichever is higher.

If these control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.

Data Calculations and Reporting Units:

1.

Calculate the CF and the concentration of individual analytes using the equations in
Sections 7.4.2 and 7.8.1 of Method 8000. The sample results are to be reported in the
concentration units of micrograms per liter (ug/1) for water samples and micrograms per
kilogram (ug/Kg) on a dry weight basis for soil samples.

All records of analysis, dilutions and calculations must be legible and sufficient to

recalculate all sample concentrations and QC results. Include an example of the
calculations in the data package.
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Documentation and Deliverables:

1.

Report documentation for sample and blank results, date and time of analysis, surrogate
recovery, MS/MSD recovery, blank summary, analytical sequency, initial and continuing

calibrations (including retention time windows), and compound identification. Use forms

equivalent to CLP Forms I, II, III, IV, VI, IX and X.

Provide all raw data, including chromatograms and area printouts/quantitation reports.

Raw data and summary forms are to be organized systematically and each page is to be
numbered.
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Analysis of Purgeable Aromatics in Water and Soil by SW846 Method 8020:

Analytes: Benzene, Toluene, Chlorobenzene, Ethylbenzene, Total Xylenes,
1,4-Dichlorobenzene, 1,3-Dichlorobenzene and 1,2-Dichlorobenzene.

Sample Matrices: Low concentration groundwater and soil samples.

Analytical Procedure and Quantitation Limits: Follow SW846 Method 5030 for sample
introduction by purge-and-trap and SW846 Method 8000 and 8020 for GC analysis. Contract
required quantitation limits (CRQL) are 1.0 ug/l for water samples and 1.0 ug/Kg for soil
samples.

1. The use of aromatic-specific detectors, such as PID, is required.

2. Whenever an unusually concentrated sample is analyzed, it should be followed by an
analysis of reagent water to check for contamination by carry-over.

Analytical Holding Times: The analytlcal holdmg time is 14 days from the date of sample
collection.

Calibration Procedure and Criteria: Calibrate according to Sections 5.4 and 7.3 of Method
8020 and Sections 7.4.2 and 7.5 Method 8000, with the following specifications:

1. Five-point initial calibration curve with a low standard at 1.0 ng/mL is required.

2. A continuing calibration at the concentration of 10 ng/mL for each analyte is to be
analyzed at the beginning of each day and after each group of 10 samples.

3. Less than 10% relative standard deviation (%RSD) in calibration factors (CF) for the
initial calibration standards and less than +15% difference (%D) in CF for the daily
continuing calibrations are required.

Internal Quality Control Checks, Control Limits and Corrective Actions:

1. Analyze method blanks after each continuing calibration analysis and after the analysis
of unusually concentrated samples. The method blanks must contain less than 5 times
the CRQL of toluene and must be free of other purgeable aromatics and any interfering
peaks at or above the detection limits.

2. One or more purgeable halocarbon surrogates (such as trifluorotoluene and

bromofluorobenzene) must be spiked into the standards, samples, method blanks and QC
samples (see Sections 5.6 and 8.3 of Method 8020). Recoveries of 75-125% are
required. The samples are to be re-analyzed if the surrogate recoveries are outside the
QC limits.
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Second column confirmation is required for all positive results reported.

Samples containing one or more analytes at concentrations above the initial calibration
range are to be diluted and re-analyzed. Report the results and documentation for both
analyses.

Analyze matrix spikes and matrix spike duplicates (MS-MSD) at a frequency of one per
group of 20 or fewer samples. Use Table 3 in Method 8020 as a guidance on acceptable
spike recoveries. The matrix spike solution must contain all the analytes listed above,

at concentrations of 1 to 5 times the sample level or 3 to 5 times the CRQL for -

non-detected samples, whichever is higher.

If these control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.

Data Calculations and Reporting Units:

L.

Calculate the CF and the concentration of individual analytes using the equations in
Sections 7.4.2 and 7.8.1 of Method 8000. The sample results are to be reported in the
concentration units of micrograms per liter (ug/l) for water samples and micrograms per
kilogram (ug/Kg) on a dry weight basis for soil samples.

All records of analysis, dilutions and calculations must be legible and sufficient to
recalculate all sample concentrations and QC results. Include an example of the
calculations in the data package.

Documentation and Deliverables:

1.

Report documentation for sample and blank results, date and time of analysis, surrogate
recovery, MS/MSD recovery, blank summary, analytical sequence, initial and continuing
calibrations (including retention time windows), and compound identification. Use forms
equivalent to CLP Forms I, II, III, IV, VI, IX and X.

~ Provide all raw data, including chromatograms and area printouts/quantitation reports.

Raw data and summary forms are to be orgamzed systematlcally and each page is to be
numbered.
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Analysis of Semivolatile anics in Water an il W846 Method 827
Analytes: Compounds listed on the following three pages.
Sample Matrices: Groundwater and soil samples.

Analytical Procedure and Quantitation Limits: Follow SW846 Method 8270 for GC/MS
analysis. Quantitation limits are 10 or 50 ug/l, as listed in Table 2 of the method.

Analytical Holding Times: The analytical holding time is 7 days for water and 14 days for soil
from the date of sample collection.

Calibration Procedure and Criteria: Follow the calibration procedure specified in the method.

Internal Quality Control Checks, Control Limits, and Corrective Action: Follow the QC
requirements specified in the method.

Documentation and Deliverables:

1. Report documentation for sample and blank results, date and time of analysis, surrogate
recovery, MS/MSD recovery, blank summary, analytical sequency, initial and continuing
calibrations (including retention time windows), and compound identification. Use forms
equivalent to CLP Forms I, II, III, IV, VI, IX, and X.

2. Provide all raw data, including chromatograms and area printouts/quantitation reports.

3. Raw data and summary forms are to be organized systematically and each page is to be
numbered.
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TABLE 1. CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS

Retention
Compound - Time (min) Primary Ion Secondary Ion(s)
Acenaphthene 15.13 154 . 153, 152
Acenaphthene-dig (I.S.) 15.05 164 162, 160
Acenaphthylene 14.57 152 151, 153
Acetophenone 7.968 105 77, 51
Aldrin -- 66 263, 220
Aniline ' 5.68 ' 93 66, 65
Anthracene 19.77 178 176, 179
4-Aminobiphenyl 19.184 169 168, 170
Aroclor-1016 -- 222 260, 292
Aroclor-1221 -- 190 224, 260
Aroclor-1232 - 190 224, 260
Aroclor-1242 L - 222 256, 292
Aroclor-1248 -- 292 362, 326
Aroclor-1254 _ -- , 292 362, 326
Aroclor-1260 -- 360 362, 394
Benzidine 23.87 184 92, 185
Benzoic acid . 9,38 122 105, 77
Benzo(a)anthracene 27.83 228 229, 226
Benzo(b) fluoranthene 31.45 252 253, 125
Benzo(k) fluoranthene 31.55 252 253, 125
Benzo(g,h,1)perylene 41.43 276 138, 277
Benzo(a)pyrene 32.80 252 253, 125
Benzyl alcohol 6.78 108 79, 77
a-BHC - 183 181, 109
p-BHC -- 181 183, 109
6-BHC -- 183 181, 109
7-BHC (Lindane) - 183 181, 109
Bis(2-chloroethoxy)methane 9.23 93 95, 123
Bis(2-chloroethyl)ether 5.82 93 . 63, 95
Bis(2-chloroisopropyl)ether 7.22 45 77, 121
Bis(2-ethylhexyl)phthalate 28.47 149 167, 279
4-Bromophenyl phenyl ether 18.27 248 250, 141
Butyl benzyl phthalate 26.43 149 91, 206
Chlordane ' - 373 375, 377
4-Chloroaniline 10.08 127 129
1-Chloronaphthalene 13,652 _ 162 127, 164
2-Chloronaphthalene 13.30 162 127, 164
4-Chloro-3-methylphenol 11.68 107 144, 142
2-Chlorophenol 5.97 128 64, 130
4-Chlorophenyl phenyl ether 16.78 204 206, 141
Chrysene 27.97 228 226, 229
Chrysene-djo (I.S.) 27.88 240 120, 236
4,4'-DDD -- 235 237, 165
4,4'-DDE -- 246 248, 176
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TABLE 1. CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS (Continued)

Retention
Compound Time (min) Primary Ion SecondarylIon(s)
4,4'-pDT - 235 237, 165
Dibenz(a.Jgacridine 32.552 279 280, 277
Dibenz(a,h)anthracene 39.82 278 139, 279
Dibenzofuran 15.63 168 139
Di-n-butylphthalate 21.78 149 150, 104
1,3-Dichlorobenzene 6.27 146 148, 111
1,4-Dichlorobenzene 6.40 146 148, 111
1,4-Dichlorobenzene-dg (I.S.) 6.35 152 150, 115
1,2-Dichlorobenzene 6.85 146 148, 111
3,3'-Dichlorobenzidine 27.88 252 . 254, 126
2,4-Dichlorophenol 9.48 162 164, 98
2,6-Dichlorophenol 10.054 162 164, 98
Dieldrin : -- 79 263, 279
Diethylphthalate , 16.70 : 149 177, 150
p-Dimethylaminoazobenzene 24.482 120 225, 77
7,12-Dimethylbenz(a)anthracene 29.543 256 241, 257
a-,a-Dimethylphenethylamine .9.514 58 91, 42
2,4-Dimethylphenol 9.03 122 107, 121
Dimethylphthalate ' 14.48 163 194, 164
4,6-Dinftro-2-methylphenol 17.05 198 51, 105
2,4-Dinitrophenol 15.35 184 63, 154
2,4-Dinitrotoluene 15.80 165 63, 89
2,6-Dinitrotoluene 14.62 : 165 63, 89
Diphenylamine 17.548 169 168, 167
1,2-Diphenylhydrazine -- 77 105, 182
Di-n-octylphthalate 30.48 149 167, 43
Endosulfan I -- 195 339, 341
Endosulfan II -- 337 339, 341
Endosulfan sulfate -- 272 387, 422
Endrin -- 263 82, 81
Endrin aldehyde -- 67 345, 250
Endrin ketone -- 317 67, 319
Ethyl methanesulfonate 5.332 79 109, 97
Fluoranthene 23.33 202 101, 203
Fluorene , 16.70 166 165, 167
2-Fluorobiphenyl (surr.) -- 172 171
2-Fluorophenol (surr.) - 112 64
Heptachlor -- 100 272, 274
Heptachlor epoxide -- 353 355, 351
Hexachlorobenzene 18.65 284 142, 249
Hexachlorobutadiene 10.43 225 223, 227
Hexachlorocyclopentadiene 12.60 _ 237 235, 272
Hexachloroethane 7.65 117 201, 199
Indeno(1,2,3-cd)pyrene 39.52 276 138, 227
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TABLE 1. CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS (Continued)

Retention
Compound Time (min) Primary Ion SecondaryIon(s)
Isophorone 8.53 82 95, 138
Methoxychlor -- 227 228
3-Methylcholanthrene 31.142 268 253, 267
Methyl methanesulfonate 4,324 - 80 79, 65
2-Methylnaphthalene 11.87 142 141
2-Methylphenol (o-cresol) 7.22 108 107, 79
4-Methylphenol (p-cresol) 7.60 108 107, 79
Naphthalene 9.82 128 129, 127
Naphthalene-dg (I.S.) 9,75 136 68 -
1-Naphthylamine 15.802 143 115, 116
2-Naphthylamine 16.003 143 115, 116
2-Nitroaniline 13.75 65 92, 138
3-Nitroaniline 15.02 138 108, 92
4-Nitroaniline 16.90 138 108, 92
Nitrobenzene 7.87 77 123, 65
Nitrobenzene-dg (surr. ) - 82 128, 54
2-Nitrophenol 8.75 139 109, 65
4-Nitrophenol 15.80 139 109, 65
N-Nitroso-di-n-butylamine 10,994 84 57, 41
N-Nitrosodimethylamine - 42 74, 44
N-Nitrosodiphenylamine 17.17 169 168, 167
N-Nitrosodipropylamine 7.55 70 42, 101, 130
N-Nitrosopiperidine - - 42 114, 55
Pentachlorobenzene 15.644 250 252, 248
Pentachloronitrobenzene 19.472 295 237, 142
Pentachlorophenol 19.25 266 264, 268
Perylene-djp (I.S.) 33.05 264 260, 265
Phenacetin : 18.592 108 109, 179
Phenanthrene 19.62 178 179, 176
Phenanthrene-djg (I.S.) 19.55 188 94, 80
Phenol 5.77 94 65, 66
Phenol-dg (surr.) -- 99 42, 71
2-Picoline 3.758 93 66, 92
Pronamide 19.612 173 175, 145
Pyrene 24.02 202 200, 203
Terphenyl-dyq (surr.) -- 244 122, 212
1,2,4,5-Tetrachlorobenzene 13.622 216 214, 218
2,3 4,6-Tetrachlorophenol 16.092 232 230, 131
2,4,6-Tribromophenol (surr.) -- 330 332, 141
1,2,4-Trichlorobenzene 9.67 180 182, 145
2,4,5-Trichlorophenol 13.00 196 198, 200
2,4,6-Trichlorophenol 12.85 196 198, 200
Toxaphene -- 159 231, 233
I.S. = internal standard
surr. = surrogate
afstimated retention times.
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Analysis of Organophosphorus Pesticides in Water and Soil by SW846 Method 8080
Analytes: The compounds listed below are from SW846 Method 8080 Table 1.

Aldrin Endrin
a-BHC ' Endrin aldehyde
6-BHC Heptachlor
SBEC i Heptachlor epoxide
Litorsiacs, (s ’ Methoxychlor
Chlordane (technical)
’ Toxaphene
4,4’-DDD
’ PCB-1016
4,4’-DDE
4.4’-DDT PBC-1221
Dieldrin PCB-1232
PCB-1242
- Endosulfan I
PCB-1248
Endosulfan II _
Endosulfan sulfate PCB-1254
PCB-1260

Sample Matrices: Low concentration groundwater and soil samples.

Analytical Procedure and Quantitation Limits: Follow SW846 Method 8080 for extraction
and analyses. Quantitation limits are 10 ug/1 or lower for water samples and 100 ug/kg or lower
for soil samples.

Contract Holding Time: Water samples must be analyzed 7 days after collection. Soil samples
must be extracted 14 days after collection; extracts must be analyzed within 40 days.

Calibration Procedure and Criteria: Calibrate according to Method 8080 and Sections 7.4.2
and 7.5 of Method 8000, with the following specifications:

1. Five-point initial calibration curve with a low standard at the concentrations of the
quantitation limit or lower is required.

2. Continuing calibrations at the mid-point concentration for each parameter are to be
analyzed daily. :

Internal Quality Control Checks, 'Control Limits, and Corrective Actions:

1. Analyze method blanks at a frequency of one per group of 20 or fewer samples.
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Surrogates must be spiked into the standards, samples, method blanks, and QC samples'
as discussed in Section 5.5. The amount of surrogate added must be at least 10 times
the instrument detection limit. Recoveries of 75 to 125 percent are required.

Second column confirmation is required for all positive results reported.
Analyze matrix spikes and matrix spike duplicates (MS/MSD) at the frequency of one

per group of 20 or fewer samples. Concentration of matrix spike solution should be such
that the final extracts contain amounts at the mid-range of the calibration curve.

If above control limits are exceeded, take appropriate actions to correct the problems and

re-analyze the affected samples.

Data Calculations and Reporting Units:

1.

Calculate the RF and the concentrations of individual analytes using the equations in
SW846 Method 8080. The sample results are to be reported in the concentration units
of microgram per liter (ug/1) for water samples, and milligram per kllogram (mg/kg) on
a dry weight basis for soil samples.

All records of analysis, dilutions, and calculations must be legible and sufficient to
recalculate all sample concentrations and QC results. Include an example of the
calculations in the data package.

Documentation and Deliverables:

1.

Report documentation for sample and blank results, sample duplicate results, surrogate
recovery, MS recovery, blank summary, analytical sequence, initial and containing
calibrations (including retention time windows), and compound identification. Use forms
equivalent to the CLP RAS pesticides Forms I, II, III, IV, VI, VII, VIII, IX, and X.
Indicate date and time of extraction/analysis.

Provide all raw data, including chromatograms and area printouts/quantitation reports.

Raw data are to be organized systematically and each page is to be numbered.
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Analysis of Purgeable Halocarbons in Water and Soil by SW846 Method 8150:

Analytes: 2,4-D; Dalapon; 2,4-DB; Dicamba; Dichloroprop; Dinoseb; MCPA; MCPP; 2,4,5-T;
2,4,5-TP.

Sample Matrices: Low concentration groundwater and soil samples.

Analytical Procedure and Quantitation Limits:

1.

Follow SW846 Method 8150 for extractions and analyses. Contract required quantitation
limits (CRQL) are 1.0 ug/L or lower for water samples and 10 ug/Kg or lower for soil
samples.

Diazomethane is a carcinogen and can explode under certain conditions. Refer to Section
7.3.1 of Method 8150 for precautions.

Capillary columns may be used for this analysis, as long as the laboratory demonstrates
that the analysis meets all the performance and QA/QC criteria specified in Method 8150
and in this contract.

Analytical Holding Times: Analytical holding times are 7 days for the extraction of water
samples, 14 days for the extraction of soil samples and forty (40) days for the analysis of
extracts, from the date of sample collection.

Calibration Procedure and Criteria: Calibrate according to Sections 5. 11 and 7.5 of Method
8150 and Sections 7.4.2 and 7.5 Method 8000, with the following specifications:

1.

Five-point initial calibration curve with a low standard at the concentrations of the CRQL
or lower is required.

A continuing calibration at the mid-point concentration for each analyte is to analyzed
at the beginning of each day and after each group of 10 samples.

Internal Quality Control Checks, Control Limits and Corrective Actions:

1.

Analyze method blanks at a frequency of one per group or fewer samples. The method
blanks must be free of herbicides and any interfering peaks at or above the detection
limits.

A herbicide surrogate (e.g., a herbicide that is not expected to be present in the samples)
must be spiked into the standards, samples, method blanks and QC samples (see Section
5.13 and 8.3 of Method 8150). The amount of surrogate added must be at least 10 times
the instrument detection limit. Recoveries of 75-125% are required.
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1.

Second column confirmation is required for all positive results reported.

Samples extracts containing one or more analytes at concentrations above the initial
calibration range are to be diluted and re-analyzed. Report the results and documentation
for both analyses.

Analyze matrix spikes and matrix spike duplicates (MS-MSD) at a frequency of one per

group of 20 or fewer samples. Concentration of matrix spike solution should be such

that the final extracts contain amounts at the mid-range of the calibration curve.
Recoveries of 75-125% are required.

If above control limits are exceeded, take appropnate actions to correct the problems and
re-analyze the affected samples. -

Data Calculations and Reporting Units:

Calculate the CF and the concentration of individual analytes using the equations in
Sections 7.4.2 and 7.8.1 of Method 8000. The sample results are to be reported in the
concentration units of micrograms per liter (ug/l) for water samples and micrograms per
kilogram (ug/Kg) on a dry weight basis for soil samples.

All records of analysis, dilutions and calculations must be legible and sufficient to
recalculate all sample concentrations and QC results. Include an example of the
calculations in the data package.

Documentation and Deliverables:

1.

Report documentation for sample and blank results, date and time of analysis, surrogate
recovery, MS/MSD recovery, blank summary, analytical sequency, initial and continuing
calibrations (including retention time windows), and compound 1dent1ﬁcat10n Use forms
equivalent to CLP Forms I, II, III, IV, VI, IX and X. :

Provide all raw data, including chromatograms and area printouts/quantitation reports..

Raw data and summary forms are to be organized systematically and each page is to be
numbered. _
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Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans

Homologs;

Analytes: Total tetra through octa chlorinated dibenzofurans and dibenzo-p-dioxins.
Sample Matrices: Groundwater and soil samples.
Analytical Procedure and Quantitation Limits:

1. Contract required detection limits (CRDL):

Water, ng/L Soil,' ug/Kg
Tetra & penta CDFs and CDDS 1.0- 5.00.1- 0.5
Hexa CDFs and CDDs 5.0-10.005- 1.0
Hepta & octa CDFs and CDDs 10.0 - 50.0 1.0 - 5.0

Calculate and report the detected results or estimated sample detection limits (SDLs, see
page 3 for calculation) for the dioxin/furan homologous series.

To achieve the specified detection limits, a final volume of 100 uL or less for the
extracts is recommended.

Analytical Methodology:
Follow the SW-846 Method 8280 or Method 8290 with the following speciﬁcationS:

a. Analyze samples by a DB-5 fused silica capillary column or the equivalent. If
dioxins/furans are detected in the samples, confirmatory analyses using a SP-2331
fused silica capillary column or the equivalent must be performed. Report all
dioxins/furans identified and quantified by both columns. To achieve the
chromatographlc peak resolution criteria of <25% between 2,3,7,8-TCDD and
1,2,3,4-TCDD in the column performance check mixture, 60—meter columns are
recommended for both DB-5 and SP-2331.

b. The quantitation ions, confirmation ions, and M- COCIl ions used for selective ion
monitoring (SIM) are specified in Table 2 of the Method 8280. Ions to be
monitored are as follow: :

Descriptor 1: 243, 304, 306, 316, 318, 257, 320, 322, 332, 334, 376.
Descriptor 2: 277, 340, 342, 293, 356, 358, 410.

Descriptor 3: 311, 374, 376, 327, 390, 392, 402, 404, 446.
Descriptor 4: 345, 408, 410, 418, 420, 361, 424, 426, 480.
Descriptor 5: 379, 442, 444, 395, 458, 460, 470, 472, 514.
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~ Analytical Holding Times: Analytical holding times are 30 days from the date of sample
collection.

Calibration Procedure and Criteria: Calibrate according to Sections 6.0 of Method 8280, with
the following specifications:

1. Internal standards and reéovery standards required are as follow:
Recovery Standard (RStd Dail Amount Sample Amount
13C-1,2,3,4-TCDD 0.5 ng/uL 50 ng

13C-1,2,3,7,8,9-HxCDD 0.5 ng/uL 50 ng

Internal Standard (IStd)

13C-2,3,7,8-TCDF 0.5 ng/uL 50 ng
13C-2,3,7,8-TCDD 0.5 ng/uL 50 ng

- 13C-1,2,3,6,7,8-HxCDD 0.5 ng/uL 50 ng
13C-1,2,3,4,6,7,8-HpCDF 0.5 ng/uL 50 ng
13C-OCDD 1.0 ng/uL 100 ng

Compouhd Quantification:

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD

13C-HxCDD, 13C-HpCDF, and 13C-OCDD against 13C-1,2,3,7,8,9,-HxCDD
TCDF and PeCDF against 13C-2,3,7,8-TCDF

TCDD and PeCDD against 13C-2,3,7,8-TCDD

HxCDD and HpCDD against 13C-1,2,3,6,7,8-HxCDD

HxCDF and HpCDF against 13C-1,2,3,4,6,7,8- HpCDF

OCDF and OCDD against 13C- OCDD

Results are to be calculated using the relative response factors (RRF) from the continuing
calibration. The percent recoveries of each internal standard are to be calculated and
reported. The samples with one or more internal standard recoveries of less than 40%
or greater then 120% must be re-extracted and re-analyzed.

2. A column performance check mixture containing the isomers listed in Method 8280
Paragraphs 6.3 must be analyzed at the beginning and end of a 12-hour period, as
described in Paragraph 6.9.1. The QA/QC criteria as described in Paragraph 6.3 must
be met.

3. Initial calibration using standard solutions at conbentrations of 200, 500, 1000, 2000, and

5000 ng/MI is required. Percent relative standard deviations (%RSD) of the relative
response factors (RRF) for the calibration standards must not exceed 15%. A minimum
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signal-to-noise (S/N) ratio of 50:1 for the m/z 320 ion of 2,3,7,8-TCDD must be
achieved from the 100 ng/mL standard.

A calibration standard solution at concentration of 500 ng/mL must be analyzed at the
beginning of a 12-hour period. The measured RRFs of all analytes must be within
+30% of the mean values established by initial analyses of the calibration standard
solutions. A minimum S/N ratio of 150:1 for the m/z 320 ion of 2,3,7,8-TCDD must
be achieved.

Samples and method blanks are not to be analyzed until acceptable calibration criteria as
described in Paragraphs 6.3, 6.4, 6.6, and 6.7 of Method 8280 are demonstrated and
documented.

Internal Quality Control Checks, Control Limits and Corrective Actions:

1.

Alumina/silica column clean-up procedure is required for water and soil samples and
chemical wastes. Additional cleanup (such as carbon column) may be needed for highly
contaminated samples.

Analyze method blanks at a frequency of one per group of 20 or fewer samples. The
method blanks must be free of chlorinated dibenzofurans and dibenz-p-dioxins and free
of any interfering peaks.

Analyze a sample duplicate and a native spike (NS) at the frequency of one per group
of 20 or fewer samples. The NS solution must contain at least one x,2,3,7,8 isomer
from each of the tetra through octa polychlorinated dibenzofuran and dibenzo-p-dioxin
homologous series. Concentrations of NS solutions should be such that the final extracts
contain amounts at the mid-range of the calibration curve. Recoveries of 40-140% for
tetra through octa polychlorinated dibenzofurans and dibenzo-p-dioxins are required. If
the recovery limits are not met, the NS must be re-extracted and re-analyzed, unless a
re-injection gives acceptable recoveries.

For samples in which the concentration of any isomer in a homologous series is above
the five-point initial calibration range, the extracts are to be diluted in such a way that
the measured concentration of that particular isomer lies within the calibration range.
All computed results and raw data for both the undiluted and the diluted samples analyses'
are to be submitted.

The laboratory will be expected to analyze performance evaluanon samples as provided
by the EPA on a periodic basis.

If above control limits are exceeded, take éppropriate actions to correct the problems and
re-analyze all affected samples.
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Data Calculations and Reporting Units: . Follow the calculations specified in Section 11.0 of
Method 8280, with the following specification:
Estimated sample detection limit, SDL:

SDL = 2.5 *H, * Q,
H, *RRF * W

Q, - quantity, in pg, of the internal standard added to sample before extraction.

H, - peak height for the quantitation ion of the compound of interest.

H,, - peak height for the appropriate ion characteristic of the internal standard.

W - weight (in g) of soil or waste sample or volume of water (in mL) extracted.
The sample results are to be reported in the concentration unit of microgram per litre (ug/L) for
water samples and microgram per kilogram (ug/Kg) expressed on a dry weight basis for
soil/waste samples. All records of analysis and calculations must be legible and sufficient to
recalculate all sample concentrations and QC results. Include an example of the calculations in
the data package.
Documentation and Deliverables: Submit the documentation for sample and blank results,
sample duplicate results, internal standard recovery, NS recovery, blank summary, analytical
sequence, initial calibrations, and continuing calibrations.
1. Document the sample data summary, raw sample data, quality control data and

calibrations on the equivalents of EPA Method 8280 forms 8280-1 to 8280-6. Indicate

the scan number of each peak that was identified as dioxins/furans.

2. Provide reconstructed total ion chromatograms (RICs) and selective ion chromatograms
(SICs) for all calibrations, blanks, samples and quality control samples.

3. Provide example calculations of estimated SDLs and sample results.

4. For soil/waste samples, all detected results and estimated SDLs are to be reported on dry
weight basis. '
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Analysis of Metals by SW846 Methods 6010, 7061 (Arsenic), 7471 (Mercury), and 7741
(Seleniuym);

Analytes: Detection Limits:

Water (ppb) oil (ppm
Aluminum (6010) 50 ' 5
Antimony 50 5
Barium 5 1
Beryllium 5 0.5
Cadmium 5 0.5
Calcium 1 100
Chromium 5 0.5
Cobalt 5 0.5
Copper 5 0.5
Iron 50 5
Lead 20 5
Magnesium 1,000 100
Manganese 5 : 0.5
Nickel 20 2
Potassium 1,000 100
Silver 10 - _ 2
Sodium 1,000 : 100
Thallium 50 5
Vanadium 5 1
Zinc 20 1
Arsenic (7061) 5 0.5
Mercury (7471) 0.5 0.025
Selenium (7741) 0.001 ' 0.25

Sample Matrices: Groundwater and soil samples.

Analytical Procedure and Quantltatlon Limits: EPA Methods 6010 (ICP analysis), 7061,
7471, and 7741 procedures and detection limits will be followed.

Analytical Holding Times: Holding time prior to analysis is 6 months from the data of sample
collection.

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in EPA Methods 6010, 7061, 7471, and 7741.
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Internal Quality Control Checks, Control Limits and Corrective Actions: The quality
control samples and frequency specified in the EPA Methods 6010, 7061, 7471, and 7741 will
be utilized for this task. The following QC samples will be analyzed, as appropriate:

Method blanks |

Blank/spikes

Matrix spikes and matrix 'spike duplicates

Laboratory duplicates

Initial and continuing calibration checks

~ Data Calculations and Reporting Units: The equations in EPA Method 6010 will be used for
calculation. The sample results will be reported in concentration units of ug/L.

Documentation and Deliverables: The full CLP data package.
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Analysis of Inorganic Anions in Water by Ion Chromatography-EPA Method 300.0:
Analytes: Chloride, nitrate-N, nitrite-N, and sulfate
Sample Matrices: Groundwater samples

Analytical Procedure and Detection Limits: Follow the EPA Method 300.0. Detection limits
are 0.10 mg/L for nitrate-N, nitrite-N, and 1.0 mg/L or lower for chloride and sulfate.

1. Samples are to be kept at 4°C until analysis and validation of results are completed.

2. Confirmatory techniques such as sample dilution and spiking must be performed when
the identification of a peak in the chromatogram is questionable and for the confirmation
of all positive results reported. Spike the sample with an appropriate amount of the
relevant standard and re-analyze.

3. A laboratory blank is to be analyzed after the analysis of an unusually concentrated
sample, to check for contamination by carry-over.

Holding Times: Holding times are 24 hours for nitrate-N, nitrite-N, and 25 days for chloride
and sulfate, from the date of sample receipt by the laboratory.

Calibration Procedure and Criteria: Calibrate according to Section 9 of EPA Method 300.0
with the following specifications:

1. The working standards are to be prepared daily from the stock solutions. Stock standards
are to be stored at 4°C and replaced after one month.

2. Use at least five calibration standards (not including zero standard) to obtain a standard
calibration curve. Calculate and report the retention time (RT) window, response factor
(RF) and percent relative standard deviation (%RSD) for each analyte.

3. Calibration verification standards at the mid-point concentration are to be analyzed at the
beginning of each working day, whenever the anion eluent is changed, and after every
20 or fewer samples. Percent differences (%D) in RF or less than +10% are required.
For %D of greater than +10%, recalibrate as described in Section 9.4 of EPA Method
300.0. : .

Internal Quality Control Checks, Control Limits and Corrective Action:

1. Analyze laboratory control samples (LCS) at a frequency of one per sample delivery
group. Recoveries of 85-115% are required.
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2. Analyze laboratory blanks at a frequency of one per group of 20 or fewer samples and

after analysis of unusually concentrated samples. Laboratory blanks must not contain any

anions at concentrations above the CRDL.

3. Samples containing anions at concentrations above the calibration range are to be diluted
and re-analyzed. Report the results and documentation for both analyses.

4. Analyze matrix spikes at a frequency of one per group of 20 or fewer samples. Matrix
spike concentrations are to be greater than 30% of the sample concentrations, but spiked
samples must not exceed the working range of the standard curve. Recoveries of 85-
115% are required.

5. Analyze laboratory duplicates at a frequency of one per group of 20 or fewer samples.
The relative percent difference (RPD) of duplicate sample results must be less than 10%.

6. If above control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.

Data Calculations and Reporting Units: Calculate the sample results according to Section 12
of EPA Method 300.0 Sample results are to be reported in the concentration unit of milligram
per liter (mg/L). All records of analysis and calculations must be legible and sufficient to
recalculate all sample concentrations and QC results. Include an example of the calculatlons in
the data package.

Documentation and Deliverables: Identify the laboratory control sample as to source, reference
sample lot number and the corresponding true value with 95% confidence interval. Report all
bench records tabulating calibration standards (RT window, RF, %RSD and %D), laboratory
control samples, laboratory blanks, samples, matrix spikes, laboratory duplicates, etc. Indicate
date and time of analysis. . Provide all raw data, including copies of instrument readouts and
worksheets used to calculate results. Raw data are to be organized systematically and each page
is to be numbered.
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Analysis of Carbonate, Biocarbonate and Total Alkalinity in Water ndard Meth
403:

Analytes: Carbonate, biocarbonate and total alkalinity

Sample Matrices: Groundwater samples

Analytical Procedure and Detection Limits: Follow "Standard Methods for the Examination
of Water and Wastewater," 16th Ed., Method 403, Procedures 4c and 4d. Detection limit of

2.0 mg/L of CaCO, or lower are needed for low level samples, and 20 mg/L of CaCO, for
higher level samples.

1. Samples are to be kept at 4°C until analysis and validation of results are completed.

2. Samples will be unfiltered. Report the carbonate, biocarbonate and total alkalinity results
for each sample.

3. Do not use titrant volumes greater than 50 mL. Dilute and re-analyze any sample
aliquots requiring more than SO mL titrant. '

Holding Times: Holding time is 12 days from the date of sample receipt by the laboratory.

Calibration Procedure and Criteria: Not applicable

Internal Quality Control Checks, Control Limits and Corrective Action:

1. Standardize the pH meter and the titrant each day. Standardize the pH meter using at
least 2 buffers which bracket the end points. Use Na,CO, to standardize titrant,
according to Section 3 of Method 403.

2. Analyze 1 set of EPA QC Mineral Reference Samples (at 2 concentration levels) at a
frequency of one per sample delivery group. Recoveries of 90-110% are required.

3. Analyze laboratory blanks at a frequency of one per group of 20 or fewer samples.
Laboratory blanks must contain less than 2.0 mg/L of CaCO,for low level analyses and
less than 10 mg/L of CaCO,for high level analyses.

4. Analyze laboratory duplicates at a frequency of one per group of 20 or fewer samples.
Difference in duplicate sample results ‘must be less than 10% for concentrations
exceeding 20 mg/L and less than 2.0 mg/L for concentrations below 20 mg/L.

5. If above control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.
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Data Calculations and Reporting Units: Calculate and report the carbonate, biocarbonate and
total alkalinity results according to Section 5 of Method 403. Sample results are to be reported
in the concentration unit of milligram per liter (mg/L) of CaCO,All records of analysis and
calculations must be legible and sufficient to recalculate all sample concentrations and QC
results. Include an example of the calculations in the data package.

Documentation and Deliverables: Identify the QC reference sample lot numbers used and the
corresponding true values with 95% confidence intervals. Report all bench records tabulating
pH meter calibration, titrant standardization, laboratory control samples, titration and indicator
blanks, sample volumes and titrant volumes, matrix spikes, laboratory duplicates, etc. Indicate
date and time of analysis. Provide all raw data, including copies of instrument readouts and
worksheets used to calculate results. Raw data are to be organized systematically and each page
is to be numbered.
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Analysis of Total Dissolved Solids (TDS) in Water by EPA Method 160.1:

Analytes: Total dissolved solids (TDS, 180°C)

Sample Matrices: Groundwater

Analytical Procedure and Detection Limits: Follow the EPA Method 160.1 (residue,
filterable, gravimetric, dried at 180°C). Detection limit needed is 20 mg/L of dissolved solids

or lower.

L. Samples are to be kept at 4°C until analysis and validation of results are completed.

2. If the pH value is less than 4.0 raise the pH of the aliquot (using NaOH titrant) to
between ph 4 and 8. Subtract the weight of sodium added from the weight of residue.
Residue will be weighed to constant weight pursuant to Section 7.6 of EPA Method

160.1. Constant weight is defined as: a) less than 0.5 mg or less than 4% weight loss
from the previous weight, whichever is smaller, or b) dried overnight (12 hours drying
time) with a single weight used for calculations.

Holding Times: Holding time is 5 days from the date of sample receipt by the laboratory.

Calibration Procedure and Criteria: Not applicable

Internal Quality Control Checks, Control Limits and Corrective Action:

1.

Analyze 1 set of EPA QC Mineral Reference Samples (at 2 concentration levels) at a
frequency of one per sample delivery group. Recoveries of 85-115% are required.

Analyze laboratory blanks (100 mL of filtered reagent water) at a frequency of one per
group of 20 or fewer samples. Laboratory blanks must contain less than 20 mg?l of
TDS. '

Use standard aliquots of 100 mL. If residue in sample is greater than 200 mg, repeat
the analysis using a smaller sample aliquot.

Analyze sample duplicates at a frequency of one per group of 20 or fewer samples.
Difference in duplicate sample results must be less than 10% for concentrations
exceeding 200 mg/L and less than 2.0 mg/L for concentrations below 200 mg/L.

If above control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.
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Data Calculations and Reporting Units: Calculate the sample results according to Section 8
of EPA Method 160.1. Sample results are to be reported in the concentration unit of milligram
per liter (mg/L) or dissolved solids. All record of analysis and concentrations must be legible
and sufficient to recalculate all sample concentrations and QC results. Include an example of
the calculations in the data package. '

Documentation and Deliverables: Identify the QC reference sample lot numbers used and the
corresponding true values with 95% confidence intervals. . Report all bench records of tare
weights, final weights, additional weights to determine constant weights and volume filtered for
laboratory blanks, reference samples, samples, sample duplicates, etc. Indicate date and time
of the determination of tare weights, sample filtration and determination of residue weights and
constant residue weights. Provide all raw data, including copies of worksheets used to calculate
results. Raw data are to be organized systematically and each page is to be numbered.
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Analysis of Chemical Oxygen Demand (COD) in Water by EPA Methods 410.1 and 410.2:

- Analytes: Chemical Oxygen Demand (COD)

Sample Matrices: Groundwater

Analytical Procedure and Detection Limits: Follow the EPA Method 410.1 (titrimetric, mid-
level) for COD =50 mg/L and EPA Method 410.2 (titrimetric, low-level) for COD <50 mg/L.
Use procedure specified in Section 7.1 of EPA Method 410.3 to inhibit chloride interference if
chloride concentration exceeds 2000 mg/L in a sample. Detection limit needed is 50 mg/L COD
for Method 410.1 and 5.0 mg/L COD for Method 410.2

1.

Samples will be preserved in the field with 1 mL of H,SO, to pH less than 2. Samples
will be unfiltered.

Samples are to be kept at 4°C until analysis and validation of results are completed.

Fifty (50) mL sample aliquots are to be used for both methods. Homogenize samples-
as necessary, to obtain aliquots of representative suspended solids.

For Method 410.1, use 0.250N K,Cr,0,reagent and 0.25N ferrous ammonium sulfate
titrant. For Method 410.2, use 0.25N K,Cr,0;reagent and 0.025N ferrous ammonium
sulfate titrant.

The samples are to be refluxed for at least 2 hours. Samples with COD values less than
50 mg/L will be determined and reported as COD (low-level) and samples with COD
values greater than or equal to 50 mg/L will be determined and reported as COD (mid-
level). :

Holding Times: Holding time is 25 days from the date of sample receipt by the laboratory.

Calibration Procedure and Criteria: Not applicable

Internal Quality Control Checks, Control Limits and Corrective Action:

1.

Separate sets of QA Audits are to be performed for each method if both methods are
used. ' '

Standardize ferrous ammonium sulfate titrant daily against the standard potassium
dichromate solution, according to the procedure specified in Section 6.4.1 of Method
410.1 and Method 410.2.

Analyze 1 set of EPA QC Demand Reference Samples (at 2 concentration levels) ata
frequency of one per sample delivery group for each method used. Recoveries of 90-
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10.

11.

100% or <8 mg/L error for Method 410.1 and <5 mg/L error for Method 410.2 are
required.

Analyze titration blanks (used in the calculation of results) at a frequency of at least 2
for each day of analysis (minimum of 2 per sample delivery group) for each method
used. Difference in titrant volumes must not exceed 0.1 mL for Method 410.1 and 1.0
mL for Method 410.2. "

Use potassium hydrogen phthalate (KHP) as a matrix spike compound. Analyze matrix
spikes at a frequency of one per group of 20 or fewer samples. For Method 410.1,
matrix spike concentrations are to be greater than 30% of the sample concentrations but
spiked samples must not exceed 800 mg/L COD. Matrix spike recoveries of 85-115%
are required. For Method 410.2, a 20 mg/L matrix spike concentration is to be used and
matrix spike recoveries of 75-125% are required.

Analyze lab duplicates at a frequency of one per group of 20 or fewer samples. For
Method 410.1 difference in duplicate sample results must be less than 10% for
concentrations exceeding 80 mg/L and less than 8.0 mg/L for concentrations below 80
mg/L. For Method 410.2 difference in duplicate sample results must be less than 4.0
mg/L for concentrations below 40 mg/L and less than 5.0 mg/L for concentrations below
40 and 50 mg/L.

Initial sample values analyzed by Method 410.2 that are = 50 mg/L COD are to be re-

analyzed by Method 410.1; initial sample values that are <50 mg/L COD analyzed by

Method 410.1 are to be re-analyzed by Method 410.2.

Any samples with COD values =800 mg/L or titrant volumes <6.0 mL (analyzed by

Method 410.1) are to be diluted and re-analyzed.

Sample aliquots that are <50 mL are to be diluted to SO mL so that the COD reaction
mixture will be 50% H,S,/50% water by volume.

A titration blank is needed for each different amount of mercuric sulfate used for the
inhibition of chloride interference. SAS Packing Lists will note the samples required
assessment of chloride interferences when =2000 mg/L of chloride is suspected.
Measurement of chloride is to be done using any method of "Standard Methods,"” 16th
Edition or "EPA Methods for Chemical Analysis of Water and Wastes," 1983 Edition,
whenever possible chloride interference is noted.

If above control limits are exceeded, take appropriate actions to correct the problems and

_re-analyze the affected samples.

Data Calculations and Reporting Units: Calculate the sample results according to Section 8
of EPA Method 410.1 and EPA Method 410.2. Sample results are to be reported in the

B1-30



concentration unit of milligram per liter (mg/L). All records of analysis and calculations must.
be legible and sufficient to recalculate sample concentrations and QC results. Include an
example of the calculations in the data package.

Documentation and Deliverables: Identify the QC reference sample lot numbers used and the
corresponding true values with 95% confidence intervals. Report all bench records tabulating
titrant standardization, laboratory control samples, titration or sample blanks (2 or more in
number), sample volumes and titrant volumes, matrix spikes, laboratory duplicates, etc.
Records of chloride analysis are to be provided for any samples so specified on the RAS/SAS
Traffic Report or SAS Packing List. Indicate date and time of analysis. Provide all raw data,
including copies of instrument read-outs and worksheets used to calculate results. Separate
bench records for any COD determinations of high chloride samples (=2000 mg/L chloride) are
to be provided, including weight of mercuric sulfate used, sample titration volume and titration
blank volume for each sample type. Raw data are to be organized systematically and each page
is to be numbered.
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Analysis of Sulfide in Water by EPA Method 376.1:
. Analytes: Sulfide

Sample Matrices: Groundwater

Alialytical Procedure and Detection Limits: Follow the EPA Method 376.1 (titrimetric,
iodine). Detection limit is 1.0 mg/L of sulfide. If a lower detection limit is necessary, the
colorimetric method (EPA Method 376.2) must be used.

1.

3.

Samples will be collected in the field without any headspace and in duplicates to allow
for any re-analysis and laboratory duplicate analysis. Sample volumes will be 500 m/L
or larger.

Samples will be preserved in the field by adding 2N zinc acetate at concentration of 1.5
mL/L and add enough 6N NaOH to pH between 9 and 11. Because of the preservation
procedure, the entire sample must be used for analysis. Volume of the sample must be
accurately known and must be included in the calculation of sample results.

Samples are to be kept at 4°C until analysis and validation of results are completed.

Holding Time: Holding time is 5 days from the date of sample receipt by the laboratory.

Calibration Procedure and Criteria: Not applicable

Internal Quality Control Checks, Control Limits and Corrective Action:

L.

The following solutions are to be prepared and standardized daily:

a) Iodine standard, according to EPA Method 376.1, Section 5.2.

b) Sodium thiosulfate solution, according to Standard Methods 421.B, Sections 2e
and 2f (16th Edition). Prepare fresh potassium bi-iodate standard solution each
day according to Standard Methods 421.B, Section 2f (16th Edition).

All standardization titrations are to be performed in duplicate. Duplicate. results for

solution standardization must agree to within 0.2 mL. Use the average of the duplicate

results for calculations.

Analyze titration blanks at a frequency of one per group of 20 or fewer samples.
Titration blanks must contain less than 1.0 mg/L of sulfide.
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4. Analyze laboratory duplicates at a frequency of one per group of 20 or fewer samples.
Difference in duplicate sample results must be less than 10% for concentrations
exceeding 3mg/L and less than 0.3 mg/L for concentrations below 3 mg/L.

5. If above control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.

Data Calculations and Reporting Units: Calculate the sample results according to Section 7
of EPA Method 376.1. Sample results are to be reported to the nearest 0.1 mg/L (above
1mg/L) or to 2 significant figures above 10 mg/L. All records of analysis and calculations must
be legible and sufficient to recalculate all sample concentrations and QC results. Include an
example of the calculations in the data package.

Documentation and Deliverables: Report all bench records tabulating standardization titrations
(in duplicate), titration blanks, sample and laboratory duplicate titrations, sample volumes, etc.
Indicate date and time of analysis. Provide all raw data, including copies of instrument read-
outs and worksheets used to calculate results. Raw data are to be organized systematically and
each page is to be numbered.
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Total Kjeldahl Nitrogen Using Standard Method (17th ed.) 4500-NH, and Norg B
Sample Matrices: groundwater

Analytical Procedure and Detection Limits: Standard Method 4500-NH;E and Norg B will
be followed.

Holding Time: 28 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in Standard Method 4500-NH,E and Norg B. '

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the 4500-NH,E and Norg B will be utilized for this
task. '

Data Calculation and Reporting Units: The equations in 4500-NH,E and Norg B will be used
for calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with Methods
4500-NH;E and Norg B.
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Organic-N Using Standard Method (17th ed.) 4500-Norg B and NH.B and E

Sample Matrices:. groundwater

Analytical Procedure and Detection Limits: Standard Method 4500-Norg B and NH,;B and
E. '

Holding Time: 28 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in the analytical method. '

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the analytical method will be utilized for this task.

Data Calculation and Reporting Units: The equations in the analytical method will be used
for calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the
analytical method.
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Ammonia Nitrogen Using Standard Method (17th ed.) 4500-NH,B and E

Sample Matrices: groundwater

Analytical Procedure and Detection Limits: Standard Method 4500-NH;B and E will be
followed.

Holding Time: 28 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in the analytical method.

Internal Quality Control CheckS, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the analytical method will be utilized for this task.

Data Calculation and Reporting Units: The equations in the analytical method will be used
for calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the
analytical method.
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Analysis for Total Suspended Solids Using EPA 160.2

Sample Matrices: Leachate
Analytical Procedure and Detection Limits: EPA 160.2
Holding Time: 7 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in EPA 160.2. :

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in EPA 160.2 will be utilized for this task.

Data Calculation and Reportmg Units: The equations in EPA 160.2 will be used for
calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the
analytical method.
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Analysis for Qil and Grease Using EPA 413.2
Sample Matrices: Leachate

Analytical Procedure and Detection Limits: EPA 413.2 will be followed.
"Holding Time: 28 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in EPA 413.2.

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in EPA 413.2 will be utilized for this task.

Data Calculation and Reporting Units: The equations in EPA 413.2 will be used for
calculation and reporting units. '

Documentation and Deliverables: The report generated will be in accordance with the
analytical method.
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Analysis for B.Q.D. Using EPA 4035.1

- Sample Matrices: leachate

Analytical Procedure and Detection Limits: EPA 405.1 will be followed.
Holding Time: 48 hours

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in EPA 405.1.

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in EPA 405.1 will be utilized for this task.

Data Calculation and Reporting Units: The equations in EPA 405.1 will be used for
calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the
analytical method.
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Analysis of Soil Moisture by ASTM D2216-80

Sample Matrices: Soil samples

Analytical Procedure and Detection Limits: ASTM D2216-80 will be followed.
Holding Time: 14 dayé

Calibration Procedure and Criteria:. Calibration will be executed accbrding to methods
described in the analytical method.

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the analytical method will be utilized for this task.

Data Calculation and Reporting Units: The equations in the analytical method will be used
for calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the ASTM
D2216-80 Method. '

B1-40




Analysis of Soil Porosity by ASTM D2116 and 854

Sample Matrices: Soil samples

Analytical Procedure and Detection Limits: ASTM D2116 and 854 will be followed.
Holding Time: 14 days

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in the analytical method.

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the analytical method wi/ll be utilized for this task.

Data Calculation and Reporting Units: The equations in the analytical method will be used
for calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the ASTM
D2116 and 854 method.
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Analysis of Total Hardness in Water by EPA Method 130.2:

Analytes: Hardness, total

Sample Matrices: Groundwater samples

Analytical Procedure and Detection Limits: Follow the EPA Method 130.2 (titrimetric,
EDTA). The method is suitable for all concentration ranges of hardness. Detection limit needed
is 5.0 mg CaCO,/Lor lower.

1.

2.

Samples will be preserved in the field with HNO, to pH of less than 2.
Samples are to be kept at 4°C until analysis and validation of results are completed.

Sample aliquots containing not more than 25 mg CaCO,are to be used to avoid large
titration volumes. This is determined by performing practice runs.

Wastewaters and highly polluted waters are to be pretreated by digestions of the sample.

~ Follow Section 7.1.2 of EPA Method 130.2

Holding Time: Holding time is up to 6 months from the date of sample receipt by the
laboratory. - '

Calibration Procedure and Criteria: Not applicable

Internal Quality Control Checks, Control Limits and Corrective Action:

1.

The normality of the standard EDTA titrant (0.02N) is to be checked at the beginning
of each day that total hardness is performed. Follow Section 6.4.5 of EPA Method

'130.2 for the standardization titration procedure of EDTA.

Analyze one set of EPA QC Reference Sample at a frequency of one per sample delivery
group. Recoveries of 85-115% are required.

Analyze titration blanks at a frequency of one per group of 20 or fewer samples.

Redistilled, distilled or deionized water of the same volume as the sample is to be used
as a blank to which identical amounts of buffer, inhibitor, and indicator have been added.
The volume of EDTA used for the blank is to be subtracted from the volume of EDTA
used for the sample,

Analyze laboratory duplicates at a frequency of one per group of 20 or fewer samples.
Relative percent difference (RPD) of less than +10% are required.
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5. Inhibitors are to be added if the end point is not sharp. Excessive amounts of heavy
metals interfere by causing fading or indistinct end points. To correct for interferences,
refer to Section 7.4 of EPA Method 130.2.

6. If above control limits are exceeded, take appropriate actions to correct the problems and
re-analyze the affected samples.

Data Calculations and Reporting Units: Calculate the sample results according to Section 8
of EPA Method 130.2. Sample results are to be reported in the concentration unit of milligram
calcium carbonate per liter (mg CaCO,/L). All records of analysis and calculation must be
legible and sufficient to recalculate all sample concentration and QC results. Include an example
of the calculation in the data package.

Documentation and Deliverables: Identify the QC reference sample lot numbers used and the
corresponding true values with 95% confidence intervals. Report all bench records tabulating
titrant (EDTA) standardization, titration blanks, sample volumes and titrant volumes, laboratory
duplicates, etc. Indicate date and time of analysis. All sample treatment to remove interferences
are to be documented. Provide all raw data, including worksheets used to calculate results.
Raw data are to be organized systematically and each page is to be numbered.
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Geotechnical Analysis for Grain Size Distribution Using ASTM-C136
Analytes: Not applicable

Sample Matrices: Soil samples for grain size distribution.

Analytical Procedure and Detection Limits: ASTM-C136 will be followed.
Holding Time: Not applicable

Calibration Procedure and Criteria: Calibration will be executed according to methods
described in ASTM-C136.

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in the ASTM-C136 will be utilized for this task.

Data Calculation and Reporting Units: The equations in ASTM-C136 will be used for
calculation and reporting units.

Documentation and Deliverables: The report generated will be in accordance with the
ASTM-C136 Method.
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Analysis of Total Organic Carbon Using Modified ASTM-D4129 and D5136
Analytes: Total Organic Carbon by ASTM;D4129. Carbonate carbon by ASTM-D5136.

Sample Matrices: Low concentration soil samples.
Detection Limits: Detection limit of 0.01% will be specified.
Holding Time: Not applicable

Modifications: ASTM Methods D4129 and D5136 are for water samples. The following soil
preparation method will be used. The less than 2-mm fraction and the rock fragment fraction
of a soil sample are analyzed separately. Before analysis, the rock fragment fraction is crushed
with a jaw crusher, then is powdered to pass a 60-mesh sieve by using either a pulverizer, a
hammer mill, or an equivalent unit. The sample is placed in the sample tube of the coulometer,
either directly or within a weighing boat. This modification is taken from "Analytical Methods
Manual for the Direct/Delayed Response Project Soil Survey" (EPA/600/8-87/020), August
1987. :

Calibration Procedure and Criteria: Calibration will be executed according to Methods
ASTM-D4124 and D5136.

Internal Quélity Control Checks, Control Limits, and Corrective Actions: The quality
control samples and frequency specified in ASTM-D4129 and D5136 will be utilized for this
task.

Data Calculation and Reporting Units: The equations in ASTM-D4129 and D5136 will be
used for calculation. The sample results will be reported in concentration units of mg/l.

Documentation and Deliverables: Method-specified documentation.
/
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APPENDIX B-2 -

Volatile Organics - EPA TO-14

Volatile Organics - EPA TO-2
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Analysis of Air Samples for Volatile Organic Compoun EPA Method TO-14

Analytes:

Calderon List Detection Limits (ppbv)
Vinyl Chloride (VC) 0.2*
Benzene (0) 0.5
Methylene Chloride (MeCl,) 20
Chloroform (ChCl,) .02
1,2-Dichloroethane (1,2-DCA) : 50
1,1,1-Trichloroethane (1,1,1-TCA) 0.1
Carbon Tetrachloride (CCR4) .05
Trichloroethylene (TCE) 0.1
Tetrachloroethylene (PCE) 0.1
1,2-Dibromoethane (EDB) 0.05
Dichlorodifluoromethane (F-12) 0.2

*Please note the relatively low detection limit needed for vinyl chloride.

A partial Calderon list, eliminating chloroform, carbon tetrachloride, and 1,2 Dibromoethane:
from the above list, may also be requested.

Matrices: Ambient air samples collected in 6-liter Summa canisters. Canister cleaning and
verification of cleanliness is also required.

Analytical Method: EPA Method TO-14. If the laboratory proposes to use GC-Selective
detectors (ECD, FID, PID, Hall), a confirmational analysis is required for detected target
compounds. This could be accomplished using GC/MS-Full Scan, GC/MS in the Selected Ion
Monitoring mode using the ions listed in Table 2 of TO-14, using another selective detector with
the necessary sensitivity, or by second column confirmation. Ten percent of the samples from
a sample delivery group (SDG) containing detectable analytes will require confirmation. In
addition, all samples containing detectable quantities of vinyl chloride will require confirmation
for this compound only. If GC/MS-Full Scan is used for confirmation, up to 10 non-target
peaks should be tentatively identified.

Canister Cleaning and Verification: Canister cleaning and verification is a requirement. After
cleaning, it is considered acceptable if no detectable analytes are present. After cleaning, ten
percent (10%) of the canisters will be analyzed for verification of the cleaning procedure. The
canister selected for verification will be the one from the sample delivery batch that had
previously contained the highest overall concentration of analytes. If no analytes are to be below
0.2 ppbv, present, the entire batch is suitable for shipment. Otherwise, the canisters must either
be individually verified, cleaned as necessary and then verified again by the previously
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mentioned criteria or by recleaning the entire batch and then the canister that had previously
failed will be verified following the previously mentioned criteria.

The canister cleaning deliverables are as follows:
Form I results.
Raw data/chromatograms.
Low standard at (.5 ppbv for the compounds of interest.
System blank showing those compounds to be less than 0.2 ppbv.

Canister cleaning guidelines are described below:

1. EPA Method TO-14 outlines the most desirable method of cleaning.

2. Any method used must be capable of evacuating the canister to less than 0.05 mm Hg
(50M Torr).
3. Any method not utilizing an evacuation/pressure cycle must include heating of the

canister to no greater than 160°C but no less than 100°C during evacuation.

4. Any method not utilizing an evacuation/pressure cycle must maintain an evacuation of
less than 0.05 mm Hg (50m Torr) for no less than 12 hours.

5.  All vacuum pumps utilized in this procedure must include a suitable trap'for the
prevention of backstreaming.

6. All connections to canisters must be made with brass compression fittings to avoid
damage to the canister inlet fitting.

QA/QC Requirements: Holding Time < 72 hours from sample collection.
Initial Calibration: A five (5) point calibration at 0.5, 1.0. 3.0, 5.0, and 10 ppbv. Percent

coefficient of variation (%CV) or percent relative standard deviation (%RSD) of the response
factors (RF) must be less than 5.0%.

Retention Time Windows: See Method TO-14, Section 10.3.2.

Continuing Calibration; Daily continuing calibration at 1.0 ppb in triplicate. If the response
value of the 1.0 ppb calibration analysis differs significantly from the initial calibration response
factor (RF) mean at the -.05 level of significance of a 2-tailed t test, a new initial calibration is
to be analyzed.

After any change to the system that may alter the signal response which includes but is not
limited to: column or carrier gas change, bakeout, or detector cleaning, a daily continuing
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calibration must be run. If this calibration fails to meet the previously mentioned criteria for
daily calibration, a new initial calibration must be run.

Surrogate Standards:  Fifty microliters of approximately 5 ppm in zero grade air of
Bromochloromethane and 1,2-Bromochloropropane will be spiked into all blanks, standards,
samples, and sample duplicates. Other surrogates may also be used. The laboratory must
ensure that surrogates do not co-elute with analytes.

System Blank: A system blank will be run after any calibration. For blank analysis use
humidified Zero Grade air from a known and consistent source. Identify source on Form 4.
The blank must be free of interfering peaks and of volatile organics greater than 0.2 ppbv. To
prevent carryover, a system blank must be run after any analysis in which any analyte saturates
the detector.

Duplicates: In each batch, one sample for duplicate analysis will be designated. The maximum
allowable relative percent difference for each analyte whose concentrations are 3 times greater
than the LOD will be 10.0 percent. The maximum allowable relative percent difference for each
analyte whose concentrations are less than 3 times the LOD will be 20.0 percent. Failure to
meet this criteria will require a reanalysis of the sample.

Identification Criteria: Analytes will be qualitated by matching the retention time windows of
the sample and the standard. In the unlikely event of overlapping retention time windows, the
laboratory will use the peak whose retention time most closely matches that of the sample.
Confirmational analysis will be required for all identified peaks with overlapping RT windows.

Standard Operating Procedures (SOP): All methods and procedures related to the analysis and
cleaning of SUMMA passivated canisters should be documented in a logical, step-wise manner.
These should include but not be limited to: assembly, calibration, maintenance, and operation
of specific systems and equipment, preparation, storage, shipment and handling of samples;
canisters cleaning and verification; and all aspects of data recording and processing including
hardware and software documentation.

Gas Chromatography/Mass Spectrometry - Full Scan:
All QA/QC requirements for gas chromatography are applicable to GC/MS-full scan analysis

(except GC sections on confirmational analysis, detection limits, and identification criteria). In
addition, the following QA/QC requirements are applicable to GC/MS analysis:

Instrument Tuning: Each day, prior to initiating any analysis, the gas chromatograph/mass

spectrometer (GC/MS) will be tuned with 50 ng. direct column injection of
p-Bromofluorobenzene (BFB) as outlined in Section 10.2.2 of TO-14. The main exception to
the indicated procedures is the frequency of tuning, which will be performed once in 24 hours
or the total period of analysis, whichever is more frequent. Tuning information will be provided
on Form §.
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Detection Limits: Instrument detection limits are established by demonstrating the ability of the
instrument to detect and produce a complete enhanced or unenhanced mass spectrum in which
fragmentation ions greater than 20 percent of base peak must be present from a 500 ml sampling
of 5 ppbv standard (approximately 2.0 ug depending on the analyte). Determination of detection
limits should follow the guidelines in CFR 40, Part 136, Appendix B.

Identification Criteria: Criteria for identification of the compounds found in Attachment #3 is
based upon retention time (RT) matching and mass spectrum matching with the standard. The
relative retention time (RRT) must be within +0.06 RRT of the calibration standard, where RRT
is the RT of the hit compound in relation to the RT of the corresponding internal standard.
Mass spectra must match according to the following criteria:

1. All m/e greater than 15 percent in the standard spectrum must be present in the sample
spectrum.

2. The relative intensities of ions must agree within 20 percent between standard and sample
spectra.

’ 3. Fragmentation ion greater than 15 percent in the sample spectrum but not in the standard
spectra must be accounted for (background, co-eluting peak, etc.).

The laboratory will also perform NIST (NBS) library searches on all peaks that are greater than
10 percent in height than the previous closest internal standard. The searches will be based on
relative fit. The analyst will use the criteria established for spectral matching for TCL
compounds to identify TIC (Tentatively Identified Compounds), with the exception that the
comparison will be made with the NIST Library searches. A certain amount of flexibility is
allowed for professional judgment and interpretation of spectra by the analyst. Those peaks
which cannot be identified by the above criteria are reported as unknown. The quantitation is
expressed as the percent of peak height of target compound in reference to the peak height of
the closest previous internal standard.

Deliverables:

Narrative:
Date samples arrived at the lab.
Sample numbers.

Sampling/analytical problems.
Discussion of any QA/QC outside of the acceptance criteria.
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Results:

Report on a Form I equivalent in ppbv analyte/sample.

Volume of sample analyzed.

Include all raw data, chromatograms/mass spectra and quantitation reports for each
sample.

Calibration;

Initial calibration with 5 points: 0.5, 1.0, 3.0, 5.0, and 10 ppbv.

Report the calculated: RF, mean retention time, standard deviation, coefficient of
variation and the RT window (+3%).

Daily continuing calibration.

All raw data for the initial and continuing calibrations.

Calculate %D.

Chromatograms and area results/quantitation report.

Date and time of analysis.

Report on CLP forms 6 and 7 equivalent.

Method - daily.

Date and time of analysis.

Report on CLP Form 4 equivalent.
Include all raw data.

Duplicate:

Each batch will contain one sample for duplicate analysis.
Date and time of analysis.

Calculate and report the RPD.

Report on CLP Form 3 equivalent.

§urroga!;g§;

Spike into all blanks, standards, samples, and sample duplicates.
Surrogate retention times.

Report the area and the % recovery.

Report on CLP Form 2 equivalent.

Documentation:

Copy of chain of custody.
Copy of airbill.
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Analysis of amples for Volatile Organic Compounds by EPA Method TO-2

Analytes:
uantitation Limit (ppbv)*
Vinyl Chloride (VC) 0.02
Benzene (0) 0.01
Methylene Chloride (MeCl,) 0.10
Chloroform 0.01
1,2,-Dichloroethane (1,2-DCA) 0.01
1,1,1-Trichloroethane (1,1,1-TCA) 0.02
Carbon Tetrachloride 0.01
Trichloroethylene (TCE) _ 0.01
Tetrachloroethylene (PCE) 0.01
1,2-Dibromoethane (EDB) 0.01

*These quantitation limits are obtained with "clean" samples.
Interfering compounds may elevate the quantitation limits.

-~

Matrices: Gas samples collected in Supelco Carbotrap 300 thermal desorption tubes.
Desorption tube cleaning and verification of cleanliness is also required.

Analytical Method: EPA Method TO-2. See analytical requirements listed for Method TO-14.
Cartridge Cleaning and Verification: Sorbent tube cleaning, as described in Section 9 of Method
TO-2, is required. After cleaning, it is considered acceptable if not individual analyte is present
at a detectable concentration. After cleaning, 10% of all sorbent tubes will be analyzed for
verification of the cleaning procedure. Sorbent tubes will not be reused.

Sorbent cleaniing deliverables are equivalent to those described for Method TO-14.

QA/QC Requirements: Holding Time < 30 days from sample _collection.

All analytical requirements and deliverables should follow those described for Method TO-14.
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EXPLANATION OF MONITORING WELL CONSTRUCTION LOG

The majority of items on this form are self-explanatory. However, some
items deserve further clarification.

Height refers to length above or below ground surface to the nearest
tenth of a foot. Elevation is that above mean sea level to the nearest
0.01 ft.

BGS = below ground surface. TD = total depth. TOC = top of casing.
TOS = top of screen.

Depths and lengths to the nearest 0.1 ft should be supplied within the
blocks in the lower left portion of these figures. Borehole diameters
should be in inches.

Under the heading "Built By": include both drilling contractor
personnel and prime contractor personnel involved in the well
completion.

As with the boring log form, this form can be neatly and legibly filled out
in the field. Some items such as surveyed well coordinates, however, will
require completion in the office.

For unique well completions that do not correspond to any of the six forms
provided, modifications to these forms should be made appropriately while
maintaining the general format of the forms. These modified forms must
have concurrence from the HAZWRAP project staff.
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EXPLANATION OF WELL DEVELOPMENT LOG

Page one of this form is assumed to be self-explanatory and must be filled
out for every well during development. Under the heading "Developed By:,"
include the names of both development (drilling) contractor personnel and
prime contractor personnel involved in the well development.

Page two, the plot of postdevelopment water level recovery, should be used
as appropriate whenever this task is specified for a project. The water
level recovery graph should be plotted for each well immediately following
the well development/pumping process but in general should not extend over
a period of more than approximately 30 min. If water level recovery to 90%
of the original static water level occurs over a period of a few minutes,
the recovery plot can be shortened. Conversely, if the need exists, the
30-minute time period can be extended as appropriate.
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MEV. BATE: JAN 1900
Well Recerding Instrument

Stert Recovery: ( : ) End Recovary:
9 WL Finsl SWL

t : —_—m) Totel Recovery Time

——— = 4
— ——
=
-

]
—

=Ty
o
-— amfee

e PRI

. ."-t—.- conf -~ emoad- - :

.- o MCEEEES . UG- G

)
._°——’—+— _'.-E
_..—
- -—. —
—

.. .. -
S D GRS can § @ . S GeORaOEEREN - can © @ >

S=——
— > 4
. -
.o e ) of o o -
- e o comm
. copem . o
. .

. W o SR e oa—

- e Gon e -
. -

=]

-
-
. .
P con . = oo
-

[]
===
T
n

a
>
v

- b a—— st G Gt e o=

. ) oD & @ - g

e I

Pt b

—-— - e o - o e . o

> e ey ¢ S SE— ¢ - S @ 9

I -

" ?J. : . : ";._.; ” ; '

i eyl o 1
i | ! i : .

B i??-. T ARt g e Lot L DN L
el l"; , I! kit F g S TR 0ol
. |,| |.§|!| HUTTHINI i il ol B I;!' THIE Ho

'. R ‘%[qu&_.ﬂ_{l; 30 1 | e 1




Camp Dresser & McKee inc. Sample Label Fg261
SampielD Project  Type  Station  Number  Replicate
| Code

‘Hazardous . Environmental

Collected by Date Time

Witnessed by

Container Prepared by Preservativea Yes No Type

References/Notes

Laboratory i Lab Ne.

Sample Label Example




- [ o Lt
—— )

o - ~+028(
CHAIN OF CUSTODY RECORD ~ CampDresser & McKeelinc. WD

Fleld Log Book
Reference No._____

PROJECT NAME. PROJECT NUMBER

ANALYSES

»
SAMPLE & et o .
SAMPLE NUMBER DATE | TIME | SAMPLE LOCATION | ™. oo & '{,}’ S . REMARK

b e oa confl B o ean o e e ) o e -

RELINGUISHED BY (SIGN) RELINGUISHED BY (31009
O] ®

DATE/TRE { ’ ) DATE/IRE § ’ ) DATE/TIME ¢ ’
RECENVED BY (3100 RECEIVED BY (3100 RECEIVED BY (310N RECEIVED BY (300N RECEIVED BY (900N

(O) ® ' (€ ® h@

OATE/VaME ’ ) OATR/TRME ( '

-rmmw-w o q‘,ﬁﬂ‘li
I

LEGEND: Orighnet Aomrn w o—..  #ic Cwel Contar  Copius: D Wil Samoies
| N
|
|
[ ]
T
|
|
|
|
H
T

N—




CUSTODY SEAL

SIGNATURE
DATE

L



——— memaem = ‘

Revision Date: January 1989 |

7. FIELD CHANGE REQUEST FORM

Field Change No.
Page of

Project

Project No.

Applicable Document:

Description:

Reason for change:

Recommended disposition:

Impact on present and completed work:

Final Disposition:

Requested by:
Field/Project Manager:

Approvals:
HAZWRAP Project Manager:

FIGURE 8-1 i
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Standard Operating Procedure 5-1-1

- INVESTIGATION-DERIVED VASTES

1.0 INTRODUCTION

The purpose of this standard operating procedure for investigation-derived
vastes is to:

o Provide general guidelines for the identification of potentially
hazardous chemicals and materials.

o Provide general guidelines for the control and handling of
investigation-derived vastes.

o Establish a necessary inter-office notification netvork for
resolving problems that may arise

Vastes may result during site investigations and remedial activities at
Superfund (CERCLA/SARA) sites as vell as during investigations or
inspections at operating RCRA facilities. The investigation-derived vastes
from these activities must be handled, treated or disposed in the proper:
manner. The folloving procedures should generally be folloved during
field-related activities and tailored to the site-specific conditions and
objectives of the field activities. The program manager for the specific
contract under vhich the field activities are being conducted should be
consulted for general guidance and resolution of specitic issues that arise
at a particular site.

2.0 VASTE CATEGORIES

Field activities that include monitoring vell installation, sampling of -
surface and ground vaters, and sampling of other media often result in
environmental and/or hazardous samples being collected for analysis. 1In
addition, there are materials that result from such field activities that
vill be not be packaged and sent to a laboratory for testing. A
representative list of vastes that say be routinely produced, is as
follovs:

o Expendable personal protection equipment: tyvek, gloves, booties,
respirator cartridges, and empty calibration gas bottles.

o Ground vater and surface vater samples that are not being shipped
for laboratory analysis.

Prepared: ! Reviewed: Approved for Relesss:
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o Drilling fluids, cuttings and core samples from vell installation.
o Decontamination fluids such as vater, solvents, or other mixtures.
o Purged vater from vells prior to ground vater sampling.

o Drua Sampling equipment.

3.0 GENERAL GUIDELINES

Generally, the folloving guidelines should be considered during the
planning phase for the field activities:

o In the appropriate project operation plan, such as the sampling and
analysis plan, health and safety plan, and/or QA/QC plans, the site
specific procedures for the identification of investigation-derived
vaste and the handling of such vaste sust be specified.

o The prograa manager should be consulted on a site specific basis l
regarding the handling (storage, transport, or disposal) of
invqstigation-derived hazardous substances.

0 No generated vaste during field activities should be transported off .
site by COM esployees. The only permissible exception to this
policy is the off-site shipment of samples being seat to a
laboratory for analysis. _ ' '

4.0 CERCLA ACTIVITIES .

Pursuant to CERCLA 121, CERCLA remedial activities must be carried out in
accordance vith federal and state requirements. BEPA’s policy is that field
investigation teaas should use best professional judgment in determining

vhen investigation-derived vastes contain appreciable amounts of hazardous
vaste and then should be handled properly so that federal and state

standards are met. Vhen the field team does not knov the specific hazard l'
of the vaste, BPA expects that reasonable atteapts to comply vith federal

and state requirements vill be made. Currently, the general practice is

that investigation-derived materials can remain onsite until the resedial I'
sctivities are complete.

Prior to the any site activities, the field team should determine if the '
investigation-derived vastes may contain hazardous vastes and identify the
logistics required for the proper handling of such vastes.
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EPA shall be consulted to ensure that public health and the environment are
protected. The field investigation team should address the folloving
. considerations and consult vith the EPA regional office, if necessary:

o Determine the likelihood and probability that hazardous vaste vill
be generated from the field activities. This may be accoaplished by

reviev of site records, pertinent data and other available
information.

o Identify the sampling procedures in the sampling and plan and
address the issue of investigation-derived vaste.

o If sampling of ground vater and soil in areas of knovn or suspected
areas of significant contamination is to occur, then purged vater or
vaste samples should be segregated and contained. Certain
exceptions to this practice may be alloved vith prior EPA
consultation and approval (for example, discharging purged vater
onto the ground). HBovever, it sust be emphasized that off-site
transport/storage of such saterials by COM eamployees is prohibited.

o If materials need to be collected in drums or other containers,

solids should be segregated from liquids. The drums or containers
must be clearly labeled.

o Disposable protective clothing is segregated and shall be placed in
large industrial grade plastic bags and/or 55 gallon druas.

o Non-disposable items such as boots, sampling equipaent, and other
field equipment shall be decontaminated using the appropriate
decontamination solutions and procedures prior to taking off site.

0 Any vash vaters used for decontamination shall be collected in
properly labeled drums for dispossl on site.

5.0 RCRA ACTIVITIRS

Generally, for an investigation or inspection at a RCRA facility, any
investigation-derived vaste can be handled in the appropriate sanner by the
RCRA facility. Coordination vith the facility manager, prior to the site
visit is necessary. The field investigation tesa should explain the
purpose of the visit and list the anticipated i{avestigation-derived vastes
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that may result. Vritten documentation is necessary to indicate that the
handling of such vastes has been discussed vith the facility and that the
facility concurs vith the vaste being left onsite. Documentation may be a
letter to the facility, or a telephone log. A CDM field teas shall not
commence any field sampling activities until arrangements have been made
vith the facility regarding the handling of the investigation-derived

vastes.

6.0 GUIDBLINES POR TRANSPORTING VASTES OFF SITB

Vhen s hazardous vaste as defined in 40 CFR Part 261, Subparts C and D, is
knovn or expected to result from field activities, then the field

investigation team should be avare that the handling and managing of these
vastes off-site must meet the treatment, storage and disposal requirements
of RCRA. Guidance for this determination is provided in Exhibits 1, 2, 3,

and 4.

In certain instances, contractors may be tasked by EPA to provide
assistance vith offsite transport of vastes to a treatment/storage/disposal
(TSD) facility. In these cases, strict adherence to 40 CFR Part 262 is

required.

CERCLA 121(¢)(3)(B) requires off-site storage, destruction, treatment, or
secure disposition of hazardous substances from Superfund sites to be done
at hazardous vaste disposal facilities that are in compliance vith Subtitle
C of RCRA. In this situation, EPA is the generator of the hazardous vaste
and must comply vith the requirements of 40 CFR Part 262, Standards

Applicable to Generators of Hazardous Vaste and vhich include:

Subpart A: General

Subpart B: The Manifest

Subpart C: Pre-Transport Requirements
Subpart D: Recordkeeping and Reporting

0 00O

Pursuant to 40 CFR Part 262, EPA must:

o Initiate notification.
o Obtain the appropriate EPA ID number.
o Complete BPA fors 8700-22 and 8700-22A, Uniform Hazardous Vaste

Manifest (refer to Exhibit 1).

s
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Standard Operating Procedure 4-1-0

ENVIRONMENTAL SAMPLE SHIPPING

1.0 Application

Shipment of environmental samples (samples of ambient air, vater, or soil
vith little contasination) froms a field location to a laboratory. This
procedure is summarized in Exhibit 1.

2.0 Packing the Sample

- Leave enough outage (10X by volume) in the sample jar to sccommodate
thermal expansion.

- Place the sample container, sealed vith a 1id, in a polyethylene
bag.

- Attach a sample identification taz to the jar. Seal the bag.

-~ Place the bagged sample(s) in a fiberboard container or picnic
cooler lined vith a large polyethylene bag.

- Pack enough non-coambustidle, absorbent, cushioning material around
the samples to minimize the possibility of container breakage.

- Place the chain-of-custody sheets and the CLP traffic reports in a
plastic bag. Tape the bag to the cooler’s 1id on the inside.

- Seal the large bag.

- Close the cooler vith strapping tape and seal it on tvo sides vith
custody seals.

3.0 MHNarking and labdeling
- HMark the outside container; "Environmental Sasple” and "This End Up"

vith arrovs placed accordingly. No Department of Transportation
(DOT) marking or labeling is required.

4.0 Shipping Papers

- Attach the carrier’s vaybill foram to the cooler. No DOT papers are
required.

3.0 Nodes of Transportation

= The shipasen: may travel on any mode of transportation. .

Propurnt:_CSE/) _ neviewnt MSM_ QA&MMI%
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EXHIBIT }

ENVIRONMENTAL SAMPLE
PACKAGING PROCEDURES

Large -
Polyethylene

Svapping Tape
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GENERAL OONSIDERATIONS FOR NETEOROLOGICAL MONITORING
INTRODUCTION

Tha following discussion defines 'a general program developed for
monitoring wind speed and direction at an uncontrolled hasacdous
waste site. The program is generic in the sense that aquipment
specific protocols are dependent on the type of eqaibmnt used., wWind
monitoring will provide real time contimucus on-site data essential
for operational gafety procedures during clean-up operations.

SITING AND INSTALLATION

Proper equipment sit.iné aleng with good instrumentation is a critical -
factor in obtaining good meterological data. The cbvious cbjective in
siting wind recording instzuments is to place the equipmant in a
location that characterizes air flew'in the general site area as well

as the impact areas of concarn. The wind instruments should be

located at the standard exposuce height of 10 meters in cpen terrain,
Locating the equipment in cper terrain will ensure that the equipment
will not bs exposed to distutbed air flow resulting from air
interactions in and arcund cbstructions. Obstructions can be
buildings, fences, signa, trees, vegetation, elevated tecrrain, or any
other object that would unduly influence the genezal air £low in the
area, Open terrain is defined as an area vhere the distance between
the ianstrument and any cbstruction is at least 10 times the height of
the cbstruction. This convention is adepted by the world
Meteorological Ovganizaticn (WMO) and is generally cbserved in order
to compare recordad data to other observed wind data. Sacondary
considerations should also be taken into account but should not be
allowed to compromise the quality of the recorded data. Secondary
considerations {ncluie accessibility as well as equipment gecurity.

AR4~10
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The instrument ghould be firmly positioned on a mast or tower which
Will not twist, rotate, or swvay. Wind instruments mounted cn the toof
of a building should he placed high encugh £0 be out of the area in
which air flow is disturbed. This height can be determined using
standard WMD and EPA gquidelines.: '

Ocientation of the wind vane to the true north is another necessity in
instrument siting, GSquipment manufacturers will provide some means to
identify which way to align the translato: to the north. This is

usually acoasplished by an engraving mark on the equipment housing or

by supplying, as an option, a mounting jig for keeping the vane in
proper aligmant for orientation. This jig is also handy for pecicdic
calibration of equipment which is described in section 3.2 on
calibratien. :

The most accepted procedure for determining true nocth {nvolves
shooting the North Star with a first—order theodolita. A land
surveying handbook will daseribe this technique and contain all the
necessary tables. The preferred method of establishing true north is
to utilize a registered land surveyor who may be involved in the
project to carry out tha above mentioned procedure. USGS maps of the
site area 8lso give the compass declination, Anothar acceptable
method to establish true north is by the location of the sun at solar
noon. This can be accomplished by using an empirical formula based on
the site’s longitude and "Tquation of Time" found in standard
Meterological tables (List, 1979).

OFERATION
3.1 Bquipment Maintenance

Operational checks are important to assure the best quality data.
The use of time marks on chart rolls is a very effective means to

AR¢-10
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Procedure: 5607013
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check the recorder clock mechanism. This can be done manually
and should be performed every 24 hours.

The establighment of a preventive maintenance program and tha
performance of cperational checks will ensure the highest
possible quality data. Operatiocnal checks include time syncs,
data retrival, data inspection and visval equipment inspection.
The snemcmeter should never come to an abrupt stop or stacrt but
should come to a slow start and stop. Abrupt stopping and
starting of the anemometer would indicate worn bearings.
Bearings can be checked with a torque watch. Oilless bearings
should never be ociled. Bearings should be replaced every 12
months. Othec operational/maintenance items include system
cleaning, tightening, lubricating and a zgro and span adjustment
every time the strip chart is replaced (frequency dstermined by
type of equipment, refer to equipment specification for
frequency). Physical checks of the equipment should be made as
often as possible, at least monthly. These checks include an
exapination of the sensors and the readout equipment. Ak some
locations with heavy pollution, it may be necessary to routinely
change the bearings in both the anemometer and vane housing.

Light freesing rain with little wind is the most detrimental
condition for cups and especially for propellecs. It has been
found that a LIGHT spray coating of SILICONE, or an equivalent
non-sticking apray, helps to retard the formation of ice. Spare
parts for anemowmeters and vanes sheuld include replacement
bearings. A log should be kept on all maintenance and
eperaticnal checks. :

AR$-10
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3.2 Equipment Calibration

AR4-10

‘Thare are two basic types of calibrations: bench and field. The

bench calibratien is conducted under contzolled laboratory
conditions (i.e., wind tumnel) where known inputs are compaced to
observed cutputs. Adjustmants are then made to equalize ocutput
to input. Bench calibrations may be performed by the
manufacturer or by the user, providing the proper equipment is
available. dacing a bench calibraticn, it is desirable to
simulate as closely as possible the field configuration of the
sensor system. How often field calibrations are needed depends
upon the length of the meagurement program and the stability of
the specific instrument. (Stability is the time period an
instrument is expected to vetain ite calibration,.) If portable
mobile instrumentation is available, bench calibrations may
actually be possible cn site, winimizing down time.

\

Bench calibrations check specific dynamic cesponse
characteristics such as threshold speeds, dasping ratios, delay
distances and distant constants which can enly be checked in a
vind tunnel, and must be performed by qualified personnsl or
returned to the manufacturer for major calibration,

Field ealibrations would check the output of the transducer by .
coupling the anemometer shaft uxto{aqh a flexible, universal
connector to a synchromous zotor and gear assembly that will run
at 3 fixed, known REM. Calibration units are commeccially
available with 1800 RFM oz 300 RPN cutput when poweced by
standard 60 Hz line voltage (115 V),
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Calibrating the electronic system excluaive of the
sensor/trasducer involves the substitution of a stable, known
voltage for a voltage genetator, or a known frequency for a
frequency genetator.

Seme equippent ceantains an internal calibration mechanisa to
check the system electronics. This is usually accomplished by a
built-in cefesence Erequency (or voltage) to supply a knowa value
to check the anemnmeter system electronics excluding the
sensor/translator but incliding the readout device. The wind
vane system electronics can be checked using precision resistors
and comparing the known values to the ocutput. The cutput of the
wind vane itself can ba compared using a test fixture which
allows the wind vane potenticmeter to be set at certain
directions. With these set directions known, the readout can be
verified. It is also useful to rotate the vane both clockwise
and counter clockwise observing the readout., The size of the gap
where there is no electrical signal is significant in single
potenticmater, 360-degree dizecticn vanss. The fidelity with
which the transition at north is made is significantly improved
in 540-degree direction vanes,

rield calibraticn or calibratien checks should be performed at
least once every 3 months,

AR4-10



Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoAST-TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratories
Coast . 141 SuburbanRoad  *  San Luis Obispo, CA93401 ¢ (805)543-2553 +  Fax (805) 543-2685
AnaLYTICAL 7515. Kellogg Suite A o Goleta, CA 93117 « (8059647838 ¢ Fax (805) 9674386
SERVICES 1885 North Kelly Road  « Napa, CA 94558 o (707)257-7211 s  Fax (707) 226-1001
9333 Tech Center Dr.,5te.800 »  Sacramento, CA95826  * (916)368-1333 Fax (916) 3622484
2400 Cumberland Dr. »  Valparaiso, Indiana 46383  » (219)464-2389 «  Fax (219) 4622953

COAST~-TO-COAST ANALYTICAL SERVICES
AIR SAMPLING PROCEDURE
SUBATMOSPHERIC "GRAB" TECHNIQUE
Equipment:
1) Stainless steel SUMMA canister, evacuated to =-29.5"Hg

2) 'Teflon, stainless steel or copper tubing, 1/4" OD with
1/4" swagelok fittings attached.

3) Vacuum gauge 0 to -30"Hg in 1" increments.

Procedure:

1) Connect vacuum gauge to sample canister, open valve,
check and record 1initial vacuum, close valve, remove
vacuum gauge.

2) Attach a length of tubing, of appropriate length, to the
sample canister.

.3) Connect or position the opposite end of the tubing in
such a way so as to access the sampling point.

4) Open the valve for a period of 30 to 60 seconds.

5) Close the valve, disconnect the tublng and attach a label
to the sample canister with pertlnent sample information.

Discussion:

When opened to the atmosphere containing the VOC's to be
sampled, the differential pressure causes the sample to flow
into the canister. The tubing is used to access an otherwise

awkward sampling point, eqg. tank  headspace, manhole,
monitoring well, exhaust stack etc., and may be omitted if
unnecessary.

11/11/90
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CoasT-TO- |
Coast : —
N : 141 Suburban Road
ANaLyTICAL 751 5. Kellogg, Suite A
SERVICES _ 1885 North Kelly Road
9333 Tech Center Dr., Ste. 800

2400 Cumberland Dr.

SUMMA  POLISUEP  SAMPLING (ANNISTZR
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San Luis Obispo, CA 93401
Coleta, CA 93117
Napa, CA 94533
Sacramento, CA 93326
Valparaiso, Indiana 46383

(805) 543-2533
(805) 964-7838
(707 257-7211
(916) 363-1333
(219) 464-2389

Air, Water & Hazardous Waste Sampling, Analysis & Consultaion
Certified Hazardous Waste, Chemistry, Bacteriology & Bioassav Laboratories

Fax (805) 343-2685
Fax (805) 967-4386
Fax (707) 226-1001
Fax (916) 362-243¢
Fax (219) 462-2933
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COAST TO COAST ANALYTICAL SERVICES

CRYOGENIC GRAB SAMPLING METHOD
FOR
VOLATILE ORGANIC COMPOUNDS IN AIR

Equipment needed:

1)

2)

3

4)

S)

Six liter SUMMA-Stainless Steel sampling canister
(Can). Sample Cans are supplied under vacuum.

Teflon (TFE) tubing 174 inch diameter by 2 feet in
length. The TFE tubing must have a ferrule attached,
and a 1/4 inch brass swagelok nut in place.

Ice chest, 34 quart minimum. '

Liquid Nitrogen (LN2), 25-30 liters. More LN2 may be
required if many samples are to be collected.

Gloves suitable for use with cryogenic liquids, safety

glasses, protective clothing.

Procedure:

1

22

3)

4)

SO

6)

7)

8>

N

Exercise care when handling cryogenic liquids. Wear
proper protective clothing. Check site safety plan
regarding possible need for extra protective clothing

and equipment.

Check sample Can to be sure that valve is closed (knob
fully clockwise).

Remove protective nut from top of Can and attach TFE
tubing.

Fill Ice chest 1/2 to 3/4 full with LN2.

Hold Can by valve assembly. Immerse sample Can in LN2
for 3 minutes.

Hold TFE tube upright and open canister valve fully.
After 2 minutes close valve.

Allow Can to warm to ambient temperature. Open valve
to flush sample from Can.

Repeat steps 5, 6, and 7 three times to flush Can
thoroughly.

Finally, repeat steps 5, and 6 to collect grab sample.




- Air, Water & Hazardous Waste Sampling Analysis & Consultation

COAST-TO - Certified Hazardous Waste, Chemistry, Bacteriology & Bicassay Laboratories
Coasr - . o . .
A 141 Suburban Road ¢  San Luis Obispo, CA 93401 « (805) 543-2553 » Fax (805) 543-2685
NALYTICAL 751 S. Kellogg Suite A Goleta, CA 93117 o (805)964-7838 +  Fax (805) 967438
SERVICES 1885 North Kelly Road ¢ Napa, CA 94558 o (707)257-7211 &  Fax (707) 226-1001
9333 Tech Center Dr., Ste. 800 o Sacramento, CA 95826 e (916) 368-1333 '+  Fax (916)362-2484
2400 Cumberland Dr. »  Valparaiso, Indiana 46383  + (219) 4642389 +  Fax (219) 462-2953

CANISTER SAMPLING FIELD DATA SHEET

A GENERAL INFORMATION
SiTZ LOCATION:
SITE ADDRESS:

SHIPPING DAT=:
CANISTZR SZRIAL NO.:
SAMPLER ID:
OPERATOR:
CANISTEZS LEAK

CH=CK DATE:

SAMPLING DATE:

B. SAMPLING INFORMATION
TEMPERATURE

AMBIENT | MAXIMUM

PRESSURZS
INTERIOR CANISTER FRESSUARE
START |

STOP | l

MINIMUM

SAMPLING TIMES

LOCAL| ELAPSED TIME MANIFOLD | CANISTER [FLOVW CONTROLLER
TIME |MZETER READING FLOW RATE | FLOW RATE REZADOUT

START N |
STOP ' | |

FLOW RATES

SAMPLING SYSTzM CERTIFICATION DATE:
QUARTERLY RECERTIFICATION DATE:

C. LABORATORY INFORMATION

DATE RECEIVED:

RECEIVED BY:
INITIAL PRESSURE:

FINAL PRESSURE:

DILUTION FACTOR:

ANALYSIS
GC-FiD-ECD DATE:

GC-MSD-SCAN DATE:

GC-MSD-SIM DATE:

RESULTS":

GC-FID-ECD:
GC-MSD-SCAN:

GC-MSD-SIM:

* ATTACH DATA SHEEZTS

SIGNATURETTTLE




GAS MONITORING WELL MONITORING

The standard operating procedures (SOPs) for data collection at soil gas
monitoring wells with the used the Bacharach HPK combustible gas and oxygen
indicator is described below.

DESCRIPTION OF AND ACCESS TO THE MONITORING WELLS

The monitoring wells consist of one or more probes constructed of 1/4"
polyethylene tubing connecting the ground surface to gravel packs at
specific depths. The probes may be under positive pressure requlrlng the
field personnel to perform the necessary monltorlng as described in the
Health and Safety Plan.

Many gas wells contain more than one probe. The probes are coded with
colored tubing to identify the depth at which they are completed. The data
collection forms shall indicate which color corresponds to the specific
probe. Collect the gas quality data from the probes in the order in which
they appear on the data sheet.

EQUIPMENT AND SUPPLIES NEEDED

HPK combustibles/oxygen meter configured per Appendix D,
Calibration and Operating Procedures.

Protective equipment required for the task by the Health and
Safety Officer.

1/4" Tygon® tubing (approximately 25').
COMBUSTIBLES MEASUREMENT

Turn the HPK combustible gas indicator to ON. Perform the HPK startup
procedure éAppendlx D). Attach the probe to the stopcock with a length of
1/4" Tygon tubing. The pump should almost stop. If it does not, there is
a leak in the sample line. Locate and repair the leak before proceeding.

Open the stopcock. Watch closely for water in the sampling line. Turn the
HPK off quickly if water enters its liquid trap. Read the combustible and
oxygen meters when the needle on the oxygen meter reaches its low point.
Close the stopcock. Disconnect the Tygon" tubing at the stopcock let the
HPK vent. With the pump running until the oxygen meter reads 21 percent
again.
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CALIBRATION PROCEDURE FOR THE HNu PI 101

1.0 INTRODUCTION

1.1 Content

1.2

Section 1.1 modified
on 11,/19/90 by

This procedure presents the steps required to calibriate the HNu
Model PI 101 photoionization analyzer. This instrument should be
calibrated once daily for each day of field use. The principle
of detection and operating proceudres are described in Procedure
5607001. This procedure presents calibration steps only.

Equipment

Calibration Gas (2 ranges)

Low range 0-20 ppm and mid range 20-200 ppm Isobutylene gas
for standard field operation when contaminants are unknown or
a mixutre of gases is present. Isobutylene is the gas used
for general calibration because of the instrument’s relatively
high sensitivity to it and the non-toxic nature of the gas.

Note: A specialty gas may be required if a single atmospheric
contaminant is present and the contaminant has a sensitivity
different from that of the calibration gas. See procedure for
5607001 for a discussion on specialty calibration.

Tubing and fittings (See Figure 1).

‘Rotomoter or bubble flow meter.

Calibration Form F6264.
Table 1 for ionization potentials for compounds of interest.

Reviewed

Issued 1’//7 70
Date ¢t
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TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES

(10.2 eV Lamp)
Photoionization
Species Sensitivity*

xylene 11.4
gwlene 11.2
benzene 10.0 (reference standard)
toluene 10.0
diethyl sulfide 10.0
diethyl amine 9.9
styrene 9.7
trichloroethylene 8.9
carbon disulfide 7.1
isobutylene 7.0
acetone 6.3
tetrahydrofuran 6.0
methyl ethyl ketone 5.7
methyl isobutyl ketone 5.7
cyclohexanone 5.1
naptha (85% aromatics) 5.0
vinyl chloride 5.0
methyl isocyanate 4.5
iodine 4.5
methyl mercaptan 4.3
dimethyl sulfide 4.3
allyl alcohol 4.2
propylene 4.0
mineral spirits 4.0
2,3-dichloropropene 4.0
cyclohexene 3.4
crotonaldehyde 3.1
acrolein 3.1

ridine 3.0
gdrogen sulfide 2.8
ethylene dibromide 2.7
n—octane 2.5
acetaldehyde oxime 2.3
hexane 2.2

sphine 2.0

tane 1.7
allyl chloride (3~-chloropropene) 1.5
ethylene 1.0
ethylene oxide 1.0
acetic anhydride 1.0
a-pinene 0.7
dibromochloropropane 0.7
epichlorohydrin 0.7
nitric oxide 0.6
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10.2 eV Lamp) (Cohtinued)

Photoionization
Species Sensitivity+
b-pinene .
citral ;
ammonia

acetic acid
nitrogen dioxide
methane
acetylene

oooooo0o0

. [ ] L ]

COoOOKrwWW
S w

*Expressed in ppm (v/V).
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2.0 CALIBRATION PROCEDURE

ARS-4

2.1 oM employs a two-point standardization procedure to facilitate

2.2

proper instrument calibration over the 0-20 ppm and 20-200 ppm
operating ranges. Two distinct mixtures of the calibration gas
(isobutylene) in air are used. Each mixture should give a 3/4
scale deflection in its respective operating range.

Instrument Setup.
2.2.1 Remove Instrument cover by pulling up on the side straps.

2.2.2 Prior to calibration, check the function switch (Figure
2) on the control panel to make sure it is in the
OFF-positon. The probe nozzle, is stored inside the
instrument cover. Remove cover plate by pulling up on
the pins that fasten the cover plate. |

2.2.3 Remove the nozzle from the cover. Assemble probe by
screwing nozzle into casing.

2.2.4 Attach probe cable to instrument box by inserting 12 pin
interface connector of the probe cable into the connector
on the instrument panel. Match the alignment keys and
ingsert connector. Turn connector in clockwise direction
until a distinct snap and lock is felt.

2.2.5 Turn the function switch to the Battery Check position.
When the battery is charged, the needle should read
within or above the green battery arc on the scale plate.
1f the needle is below the green arc or the red LED light
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Low Battery Indicator

j
Lignt(LED) \ \amaoov 0-2000
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Swatch
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FIGURE 2 CONTROL PANEL FEATURES
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cames on, the instrument should be recharged prior to
making any measurements. Implement step 3.0 to recharge
battery.

Turn the function switch to the ON position. 1In this
position, the UV light source should be on. To verify,
gaze at the end of the probe for a purple glow. Do not
look directly at the lamp itself, If the lamp does not
come on refer to maintenance step 4.1.2.

To zero the instrument, turn the function switch to the
standby position and rotate the zero potenticmeter until
the meter reads zero. Clockwise rotation of the zero
potentiometer produces an upscale deflection while
counter clockwise rotation yields a downscale deflection.
(Note: no zero gas is needed since this is an electronic
zero adjustment.) If the span adjustment is changed
during instrument calibration, the zero should be
rechecked and adjusted. 1If necessary wait 15 to 20
seconds to ensure that the zero reading is stable.
Readjust as necessary.

2.3 Calibration Steps

2.3.1

2.3.2

Insert one end of T tube (Figure 1) into probe. Insert
second end of probe into calibration gas in the 20-200
ppm range. The third end of probe should have the
rotameter (bubblemeter) attached.

Set the function switch in the 0-200 ppm range.



2.3.3

2.3.4

2.3.5

2.3.6

2.3.7

2‘3.8
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Crack the valve on the pressured calibration gas
container until a slight flow is indicated on the
rotometer. The instrument will draw in the volume

required for detection with the rotometer indicating
excess flow.

Adjust the span potentiometer so that the instrument is
reading the exact value of the calibration gas.
(Calibration gas value is labeled on the cylinder),.

Turn instrument switch to the standby position and check
the electronic zero. Reset zero potentiometer as
necessary following step 2.3.7.

Record on form F6264 all original and readjusted settings
as specified in the form.

Next, set the function switch to the 0-20 ppm. Remove
the mid range (20-200 ppm) calibration gas cylinder and
attach the low range (0~20 ppm) calibration gas cylinder
as described above.

Do not adjust the span potentiometer. The cbserved
reading should be + 3ppm of the concentration specified
for the low range calibration gas. If this is not the
case, recalibrate the mid range scale repeating
procedures 3.3.1 to 3.2.7 above. 1If the low range
reading consistently falls outside the recommended
tolerance range, the probe light source window likely
needs cleaning. Clean window following step 4.1.3. When
the cbserved reading is within the required tolerances,
the instrument is fully calibrated.
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2.3.9 Complete forms F6264 and F6265 for the respective
instrument being calibrated.

BATTERY RECHARGING

3.1 Place plug on end of charger cable into jack on left side of
instrument case

3.2 Plug charger into 120V AC supply.

3.3 To ensure that charger is functioning, turn the function switch
to the battery check position. The meter should go upscale if
the charger is working correctly and correctly inserted.

3.4 The battery is completely charged overnight (ca, 14 hours).

3.5 when disconnecting charger, remove from 120 V AC before removing
mini phone plug.

TROUBLE SHOOTING AND MAINTENANCE
4.1 General Fault Determination and Correction

4.1.1 Battery level is low. Recharge if necessary implementing

step 3.0. If the battery will not recharge it will have
to be replaced.

4.1.2 UV lamp function. Gaze at sample inlet when mode switch
is on an instrument function position and observe for
purple glow of lamp. If the lamp does not glow in any of
the three instrument function positions, it may be burned
out and will have to be replaced. To replace the lamp:




10.

11.
12.
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Turn the function switch to the off position and
disconnect the probe connector from the readout unit.

Remove the exhaust screw found near the base of the
probe (Figure 3).

Grasp the end cap in one hand and the probe shell in
the other and gently pull to separate the end cap and
lamp housing from the shell.

Loosen the screws on the top of the end cap and
separate the end cap and ion chamber from the lamp and
lamp housing. Care must be taken so that the ion
chamber does not fall ocut of the end cap and the lamp
does not slide out of the lamp housing.

Turn the end cap over in your hand and tap on the top
of it; the ion chamber should fall out of it. _

Place one hand over the top of the lamp housing and
tilt slightly. The light source will slide out of the
housing.

Replace lamp with one of same energy source as the one
removed by sliding it into the housing. Note: the
amplifier board and instrument circuitry are
calibrated for one light energy source. Insertion of
a lamp of a different energy level will produce false
instrument readings.

Place the ion chamber on top of the lamp housing,
checking to ensure that the contacts are aligned.

Place the end cap on top of the ion chamber and
replace the two screws. The screws should be
tightened only enough to seal the "0" ring. Do not
overtighten.

Line up the pins on the bagse of the lamp housing with
the pins inside the probe shell. Gently slide the
housing assembly into the probe shell. Do not force
the assembly as it only fits one way.

Replace and tighten the exhaust screw.

Reconnect the 12 pin connector and turn instrument
mode switch to a function position. Check for glow of
lamp. If lamp still does not function the instrument
has an electrical short or other problea that will
have to be corrected at the factory.
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12 Pin Connector

Exhaust Screw

Probe Shell

FIGURE 3 COMPONENT PARTS OF PROBE
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4.1.3  Instrument appears to be functional, but responses are
lower than expected or erratic. The window of the light
source may be dirty and need to be cleaned. To clean the
light source window: l

1. Disassemble the probe assembly by repeating steps 1
through 6 under 4.1.2 above. P 9 P

2. Clean the window of the light source using compound ‘\
provided with instrument and soft clean cloth. N
Important: use cleaning compound on the window of the l

10.2 eV lamp only. The cleaning compound may damage |
the windows of the 9.5 and 11.7 eV lamps.

3. Reassemble the probe assembly repeating step 7 through l

12 above.
4.2 Specific Faults l
4.2.1 No meter response in any switch position (including BATT
CHK)
1. Broken meter movement: Tip instrument rapidly from l
side to side. Meter needle should move freely, and

return to zero.

2. Electrical connection to meter is broken: Check all l
wires leading to meter and clean the contacts of
quick-disconnects.

3. Battery is completely dead: Disconnect battery and
check voltage with a volt-ohm meter.

4. Check 2 amp fuse.

S. If none of the above solves the problea, consult the
factory.

4.2.2 PMeter responds in BATT QHK position, but reads zero or

i

|

i

near zero for all others. l
| i

i

B
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1. Power supply defective: Check power supply voltages

per Figure 4. If any voltage is out of specification,
consult the factory.

2. Input transistor or amplifier has falled: Rotate zero
control; meter should deflect up/down as control is

turned. Open probe; both transistors should be fully
seated in sockets.

3. Input signal connection broken in probe or readout:
Check input connector on printed circuit board.
Should be firmly pressed down. Check components on
back side of printed circuit board. All connections
should be solid, and no wires should touch any other

object. Check all wires in readout for solid
connections.

4.2.3 Instrument responds correctly in BATT CHK, and STBY, but
not in measuring mode.

1. Check to see the light source is on (See Section
4.1.2).

2. Check high voltage power supply (see Figure 4).

3. Open end of probe, remove lamp and check high voltage .
on lamp contact ring.

4. 1f high voltage is present at all above points, light
source has most likely failed. Consult the factory.

4.2.4 Instrument responds correctly in all positions, but
' ~signal is lower than expected.

1. Check span setting for correct value,

2. Clean vindow of light source (See 4.1.3).

3. Double check preparation of standards.

4. Check power supply 180 V output. S5ee Figure 4.

S. Check for proper fan operation. Check fan voltage.
- See Pigure 4.

6. Rotate span setting. Response should éhange if span
pot is working properly. -
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4.2.5 Instrument responds in all switch positions, but is noisy
(erratic meter movement).

1. Open circuit in feedback circuit. Consult the
factory.

2. Open circuit in cable shield or probe shield. Consult
the factory.

4.2.6 Instrument response is slow and/or irreproducible.

1. Fan operating improperly. Check fan voltage. See
Figure 4.

2. Check calibration and operation.

4.2.7 Low battery indicator.

1. Indicator comes on if battery charge is low.

2. Indicator also comes on if jonization voltage is too
high.
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Standard Measurement Prbccdure 9-1.3

TSI NODEL 33 CONDUCTIVITY METER

1.0 INTRODUCTION

This document describes procedures that employees must perfora vhen
using the YSI Model 33 S-C-T meter. Field personnel sust perfora

the procedures that appear in Sections 1.2 to 1.7,

The procedures

in Section 1.8 may only be performed by authorized service

technicians.

1.1 INSTRUMENT PROFILE

Punction:

Application:

Cosponents:

Operation:

Readout:

Calidration:

Inherent Safety:

Salinity, conductivity, and temperature measurements.

Conductivity measurements in umhos/ca indicate the
concentration of salt and ionic contaminants in a vater
seaple. Vater vith high conductivity can not be consumed
by people or used in industrial processes. Organic

contasinants are poorly soluble in highly conductive
vater.

Meter vith analog readout; Temperature Adjustament knob;
Mode Select knob; Redline control knob; Cell Test button;
2 "D" size alkaline batteries; and probe asseably.

The model 33 S-C-T meter face yields a reading of the
conductivity of a vater sample by measuring the current
flov betveen tvo electrodes in the probe. Salinity is
calculated from the conductivity seasurement, vhich
includes a user-adjusted teamperature compensator. The
Beter measures temperature by measuring changes in the
resistance of a precision thermistor in the probde.

Conductivity is scaled 0-500, 0-5000, and 0-50000
ushos/ca vith YSI 3300 series probes. Salinity is scaled
0-40 parts per thousands in temperature rangs -2 to +45
degrees C. Temperature is scaled -2 to +50 degrees C.

The $-C-T meter and prode is factory celibrated. The
seter’s calibration is checked against a test solution of
knovn conducctivity prior to use to generate a correction
factor vhich is used to obtain accurate readings.

The $-C-T seter is not approved for use in areas vhere
flasmable or explosive gases or vapors are present.

CSE&y
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1.2

1.2.

1

1.2.2

1.3

POWTPNENT AND SUPPLTRS
Bquipsent needed: : l ‘

YSI Model 33 S-C-T Meter |
YSI Model 3310 Combination S-C-T Probe l ‘
NITS-traceable laboratory thermometer (e.g. SAMA types CP10 or CP15)

Bard-shell plastic carrying case |

Supplies needed: l ‘

Thirty disposable 130 ml beakers, such as |
Shervood Lancer Tri-Pour polypropylene beakers .
One liter of distilled vater

One laboratory vash bottle for distilled vater

Tvo standard "D" size alkaline batteries '
Conductivity calibration solutions (potassium chloride in vater)

1,000 (YSI 3167), 1,413 (VVR 51430), or 10,000 (YSI 3168) umhos/ca
Conductivity probe platinizing solution (YSI 3140). '

START UP

Place the meter in the position in vhich it vill be used, either l
vertical or flat on its back. Record the instrument model and

serial nuabers and last varehouse preventive maintenance date of the
conductivity meter in the field log book. If the preventive
saintenance occurred over a month ago, send the meter bnck to CDM

for service (Section 1.7.5).

. Vith the Mode Select knob in the OFF position, adjust the meter vith

the screv on the dial face until the red needle and its reflection
in the disl mirror line up vith the zero on the conductivity scale.

Plug the probe into the plug receptacle in the side of the seter.
Place the probe body in distilled vater.

Turn the Mode Select knob to the RED LINE position.
Adjust the Red Line control knob so that the meter needle and its

reflection in the dial mirror line up vith the red line on the meter
face. If this cannot be accomsplished, replace the batteries.

Perform a calibration check (Section 1.4.3). If the instrument has '
not been used today, perfora a full calibration (Section 1.4.2)
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1.4 INSTRUMENT CALIBRATION
1.4.1 Prequency of Calibration
a. The user should calibrate the S-C-T meter (Section 1.4.2) before
each day of use. :
b. The user should check the calibration of the S-C-T meter (Section

1.‘.2

h.

1.

1.4.3) vhenever it is povered up and after every tenth reading.

. CDM service technicians must perform the monthly preventive

maintenance check described in Section 1.8.1.
Pield Calidration

The S-C-T meter and probe is factory-calibrated. Check its
calibration against the conductivity standard closest to the
values expected in the samples. A calculated factor is used to
obtain accurate readings.

. Attach the probe to the meter and rinse it vith distilled vater.

Soaking the probe in distilled vater for up to 24 hours improves
accuracy of calibration.

Select a conductivity standard (1.000, 1,413, or 10,000 umhos)
closest to the values expected in the samples.

Perform the start up procedure (Section 1.3).
Allov the meter to vars up for one or tvo minutes.

Place the standard in a laboratory-clean beaker or glass jar.
Gently shake the probe in air to remove distilled vater. Immerse
the probe. MNove the prodbe up and dovn in the standard to soak the
electrodes.

Eapty the beaker and refill it vith solution. Repeat step "e" vith
this aliquot of standard before reading the meter.

Rotats the Mode Select knod to X10 or X100 to yield an on-scale
reading.

Read the point on the conductivity scale at vhich the red needle and
its reflection on the dial mirror rest. Record the meter reading
and the conductivity standard’s value in the field log book.

Depress the Cell Test button. Enter the changed reading in the
field log book. If the reading changes by more than 2%, the
electrode is fouled and needs to be cleaned. Measurements collected
on that meter vill be unreliable. See Section 1.7.3.
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.

1.‘.3

l.s
1.5.1

b.

Calenlate a cell conctant hv dividing the ertandard’s eanduectivi ry

value by the meter reading and the scale factor (1v, or 1w). Wilte

this constant on the calibration sticker.
Cell Constant = Standard Value / (Meter Reading X Scale Factor)
Enter the time and place of calibration, the standard used, the

meter readings, and the resulting cell constant in the field log
bOOk . ~S

. Rinse the probe vith distilled vater.

Pield Calibration Check

Place standard solution in a laboratory-clean besker or glass jar.
Gently shake the probe in air to remove distilled vater. Immerse
the probe. Move the probe up and dovn {n the standard to soak the
electrodes.

. Read the point on the conductivity scale vhich aligns vith the red

needle and its reflection on the dial mirror.

. If the meter reading diverges from that found in the calibration

step [Section 1.4.2 (J)) by 3X or more, repeat steps "a" and "b"
vith another aliquot of standard. _

If this repeated meter reading diverges from that found in the
calibration step (Section 1.4.2) by SX or more, recalculate the cell
constant by the msethod in 1.4.2 (J).

If the meter reading agrees vithin 5%, note that you performed a
calibration check. If a nev cell constant is necessary, enter the
tise and place of calibration, the standard used, the meter
readings, and the resulting cell constant in the field log book.

FIKLD MEASUREMENTS
Neasuring Tesperature and Conductivity

Place the saasple, or an aliquot of medium identical to the sample,
in a laboratory-clean beaker or glass jar. The besker can be
re-used if rinsed vith the next samsple medium.

Gently shake the probe in air to remove distilled vater and place it
into the sample solution. MNove the prode up and dovn in the beaker
to soak the electrodes vith the sample.

Repeating steps "a® and "h® vith tvo aliquots of sample sediua
before reading vill isprove accuracy.

Set the iiode Select knob tn TEMPFRATURE. Read the temperature on
the bottoms scale of the meter in degrees Celsius. Allov tise for
the probe to achieve temperature equilibrium before reading it.
Record the temprrature in the ficld log bonb,
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e. Adjust the Red Line control knob so the meter needle and {13
reflection in the dial mirror lines up vith the red line on the

meter face. (Note: Temperature compensation has no affect on
conductivity readings.)

f. Vith the probe in the solution to be tested, set the Mode Select

knob to the lovest conductivity range that yields a meter reading
belov full scale.

g. Multiply the meter reading, in umhos/cm, by the scale factor (1, 10,
or 100) selected and the cell constant from instrusment calibration

procedure (1.4.2). Record the direct measurement, and the calculated
value directly in the field log book. :

Sample Conductivity « Meter Reading X Scale Factor X Cell Constant

h. Rinse the probe vith distilled vater betveen samples.

i. Conductivity measurements may be taken by immersing the probe into

rivers, tanks, lakes, etc. Keep the probe at least 6" froam metallic
objects.

1.5.2 Measuring Salinity

a. If the conductivity is above 500 umhos, don’t try to determine the
salinity.

b. Adjust the teaperature compensator dial to the vater’s temperature.

c. Set the Mode Select knod to SALINITY. Read the salinity in parts
per thousand froa the "XS* scale.

1.6 SBUT DO¥N AND STORAGR
8. Store the probe in distilled vater vhenever feasible.
b. Store the unit in the case.

¢. Don’t store conductivity meters on site unless staff are on site.

4. If the meter vil)] be inactive for more than a veek, return it to the
Regionsl Bquipment Varehouse for service and/or reassignaent.

1.7 TROUBLE-SBOOTING (By Instrument Users)

1.7.1 Preveative MNaintenance

Varshouse service toehntéiins aust perfora a sonthly preventive
maintenance (PM) check vhich is described in Section 1.8.1. Den’t

use the conductivity meter unless a calibdration sticker shoving a PM
date vithin the last sonth sppears on the seter.
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1.7.2 1Indicators of Instrument Malfunction

a. If the Red Line adjustment [Section 1.3 (e)] von’t align the needle,
its reflection, and the red line, replace the batteries.

b. If the meter reads over 10 umhos vhen the probe is in distilled '
vater, replace the vater. If it still reads over 10 umhos, the
meter zero say need adjustment [Section 1.3 (b)].

c. If a reading on the X10 and X100 scales decreases more than 2% vhen
you depress the Cell Test button, the electrode is fouled and needs
to be cleaned. Measurements collected on that instrument vill be

unreliable. Field personnel may clean probe folloving the procedure
in Section 1.7.4.

d. If calibrations (Section 1.4.2) performed vith tvo different
strengths of standard yield cell constants that differ by 10Y or
more, return the meter and probe to the CDOM varehouse for service.

1.7.3 Battery Replacesent

a. Replace the batteries vith alkaline "D" cells only. Carbon/zinc
batteries can cause errors.

b. Replace the batteries every six months to avoid damage to the seter
from lesking battery fluids.

1.7.4 Probe Cleaning
a. Immerse the piobo in a commercially available bathroom tile cleaner
such as Lysol™ Basin, Tub, & Tile Cleaner. Use the cleaner at full
strength.
b. Soak the probe in the cleaner for five minutes.
¢. Rinse the probe thoroughly wvith tap vater.
d. Rinse the probe thoroughly in distilled vater.
e. Re-calidrate the mseter and prodbe (Section 1.4.2).
1.7.3 Other Types of Repeir

a. All other types of repair may be performed only by the YSI or CDM
service technicians.

b. Meters sust return to the varehouse for s preventive maintenance
check (Section 1.7.1) at least once a month.

c. Complete and send an Equipment Condition Report Poram for the
instrument each time you send it to the warshouse.
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1.8 PRFEVENTTVE NAINTENANCPE. AND SPRVTCP (By C™ Varehouse)
1.8.1 Preventive NMaintenance Check

Service technicians must perform a preventive maintenance (PM) check
once a month. The PM check shall consist of:

a. Calibrating the thermistor sgainst an NITS-traceable glass
thermometer (see Section 1.8.2).

b. Calibrating the meter against both the 10,000 and the 1,000 or the
1,413 umhos solutions before shipping the meter to the field
(Section 1.4.2). If the meter is vorking properly, the cell
constants vill be equal at both strengths. If not, the electrode
may need platinizing (Section 1.8.4)

c. Performing a Cell Test on the probe. If the meter reading changes by
2% or more, the probe needs cleaning (Section 1.8.3)

1.8.2 Calibrating the Thermistor

a. Perform this temperature calibration vith both cold and vars vater
prepared as follovs:

- Vithdrav tepid vater from a tap, or allov cold tap vater to rise
to room temperature in a closed container.

- Mix approximately 400 al of cold tap vater vith 400 al of ice for
3 to 10 minutes. Decant the ice from the vater before using it.

b. Fill a beaker that is at least 400 ml in volume vith the cold vater
to a height of three inches.

c. Perforas the start up procedure (Section 1.3) on the conductivity
meter.

d. Place the prodbe in the vater.

e. Place the NITS-traceable glass thermometer in the vater alongside
the probe.

f. Move the prode up and dovn in the vater until the teaperature
readings stabilize.

g. If the tvo temperature readings agree vithin tvo degrees Celsius,
note the tvo temperaturs readings on the maintenance and calibration
vorksheet.

h. If the temperature readings diverge by more than tvo degroes
Celsius, contact YSI for a replacesment.

i. Repeat the procedure vith the vars vater.
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1.8.3 Probe Cleaning

1.8.4

1.8.3

Inmerse the probe in a solution of ten parts distilled vater, ten

parts isopropanol, and one part hydrochloric scid.

. Soak the probe in the solution for five minutes.
. Rinse the probe thoroughly vith tap vater.

. ‘Rinse the probe thoroughly in distilled vater.

. Re-calibrate the meter and probe (Section 1.4.2).

. P11l {n the calibration/maintenance log.

Re-Platinizing

. Clean the probe according to the procedure in 1.8.3.
. Perform the start up procedure (Section 1.3).

. Place the probe in a clean 150 al glass beaker and add enough

platinizing solution (YSI 3140) to cover the electrode.

. Plug the probe into the meter and set the seter on the X100 scale.
. Resd the conductivity of the platinizing solution on the meter.

. The time required to re-platinize is determined as follovs:

Meter Reading (umhos/cm) Time (minutes)
30,000 S
23,000 6
20,000 8
15,000 11
10,000 16

. After the elapsed time, rinse the prodbe thoroughly ia tap vater.

Ringse it thoroughly in distilled vater.

Return the platinising solution to its container.
Store the probe in distilled vater.

Complete the calibration/maintenance log.

Other Types of Repair

Service technicians may perfors other types of repair vith the
advice of YSI technicsl service.




ORION SA 250 pB METER

This section outlines procedures for field operations vith the ORION SA 250
pH meter.

Instrument Profile

Application: To measure the pH of waters, vastewvaters, and some

types of solids.

Components: The pH meter consists of a plastic body, electrode

and an automatic temperature coampensation probe.

Read Qut: The meter can display 0.1 or 0.01 pH resolution.

Calibration: The meter is calibrated prior to use and after

every 10 samples vith standard buffer solutions.
The calibration procedure is described in the Orion
manual. If fresh buffers are prepared prior to
instrument calibration, the buffer lot number, date
prepared, and the technician’s initials are entered
in the field logbook. If standard bottled pB
buffer solutions are used, the lot number(s) and

l ' expiration date(s) are entered in the field

logbook.

Inherent Safety: None.

Field Procedures

The Orion manual details the procedures to be folloved in the field. BPA
Method 904S describes the soil pB procedure.

B-1




ORION

Onon Research Incorporated
Labdoratory Products Group

SA 250 pH METER

TRAINING GUIDE

The ORION SA 250 Meter s an advanced portable pH
meter with many features previously found only wn
bench-top meters.

Aytocahbration recognizes and enters 4 01, 7 00,
or 10.01 pH bulters. Other bulter vaiues can be

manually entered.

Choceof .10r 01 pH resoiution. You choose speed
Or better accuracy.

Prompting you through 1 or 2 point calibration to
sample measurement.

Assistance codes Jiagnose errors.

Supernor design (or ouldoor, process. or active lad
environmaents.

Durable splash, dust, and corrosion-resistant
housing.

Lightwergnt. no ship gnp for hand-held operaton.
Convenient carrying case with ROSS pH Electrode.
ATC probe. and all the 8CC3$30Mes yOu Need for m-
mediate stan-vp.

Turn thig Card over for nstructons on g Cakbration with
two buffers using ine ATC prode. Consult the meter n-
struction manual for nibal check out, spechicatons, and
further operavonal nformation.

e ——————




ORION SA 250 pH METER

Autocalibration With Two Buffers and an ATC Probe

Selecteitner 4 01ana 7 00.0t 7 00ana 10 01 buMers,
whichever will bracket the expected sampie range

An ATC probe s used lor convenience and accuracy
Once the ATC probe 18 plugged Into the INput [3CkS.
and placed 1o soiution. enternng temperalure values
manually :snotpossible The ATC probe automaticaily
senses bulfer or sample lemperalure lor use N Calcu-
lating accurate pH values

1. Connect elecirodes and ATC probe 10 meter

2. Select pH mode and resoiution Dy siiding the mode
switch 1o pH .1 or pH .01,

3. Pressiso and verify that the ispotentiai pointis 7 00
Place eiectrodes and ATC probe into 7.00 butfer.

5. Press cal. The gisplay will aiternate between. 1. and
the pH value of the bufier, indicating that the alec-
trodes are in the first butfer and a vaiue has not yet
been enteged. :

6. Waitfor the pH value 10 stabiize. Press enter The
correct aisplay will Iree2e for 3 seconds. then ag-
vance 10 .2.. ngdicating the meter 1$ ready for 1he
secong buffer.

7. Rinse eiectrodes and ATC probe and piace into the .
second buffer. either 4 01 0r 10.01 The gispiay will
alternate between .2. and the pH vaiue of the bulfer

8. Wart for ine pH value 10 stabilize Press enter. The
letters pM will be aisplayed The SA 250 Meter s
now calibrated and automalically advances into the
sample moce.

9. Rinse elecirodes and ATC probe and place nio
sample. Read the pH directly from the display.

NOTE: A different isopotential point can be enter-
od. However, if you do not know the isopotential
point of your pH electrode, the 7.00 defsult setting
is recommended for Ag/AgC! and ROSS pH
Electrodes.

-

——

— e

ORION

Orion Research inco ted
Laboratory Products gfoup

THE SCHRAFFT CENTER

$29 MAIN STREET. SOSTON. MA 02129

TEL 000-229-1480. §17-242-3900 / TLX 4430019
N EURAOPE QRION RESEARCH AQ
FAMNLIBRUNNENSTRASSE 3

CH-8700 KUSNACHT SWITZERLAND

TEL 01 910 7858 / TLX 025787

01943 Onon Aeseercn neorooramd
QRION 4 8 acemen ‘90EIres A e U $ Paem ang Traceman ONge Preags AUSA
€A 3 8 macemart ot Oron Rewesrcn 1ncorpor 8100 Form No 25070/34%0 Pan o 2043791




INTROOUCTION

ORION Automatc Tempersture Compensation (ATC)
Probes ranemtt & QNG 10 he D MELer. which gUiomede:-
ally COrrects piH MeasuUrements 1or variaion in 9lecIroce
siope due 1o lemperatyre change The 917001 and
917002 ATC Prodes ae Jes.gned (or use with tne follow:
mng ORION Meters:

SA 230 [o]] 811
N SA 520 EA 920
SA 2% SA 720 EA 940

These proDes May 3/30 DE USed with Other Meters reQuAr-
ing & PT-100 lyDe thermistor autoMalc lemperature com-
pensator with dual danana piugs

The 917001 ATC Probe has a break res:stant epoxy body.
The 000Xy 18 NOL rECOMMENGEC Y USE 1N OrQANG SOVENTS,
Dut may De used on an nterminent Dasis  Mehancl of
ethanol.

The 917002 ATC Probe is an ali glass probe. This probe

@ prelerred 1o USE IN SONIONS CONLAINING OrQANC SOIVENtS
or at lemperalures over 80°C.

For automatic temperature compensaton and ‘Omb.fl
ture MAasureMmen! Drocedures, CONSUR the 40popnale
meler INSruCtion Manual.

° |~onamm
OMON ¢ ¢ Fa0eman regmered » 09 V.S Pusere § Tdemen Ofce

SPECIFICATIONS

Tomperature
917001: 0-80°C
917002: - $to 100°C (ATC). 120° (TEMP
PH Range

Oto 14 pM

Aoccy

20.1°C or 1%, whichever @ Greater
Storege

Store n ar

Connector

Oual bananas piugs

Size

Probe length: 15 ¢m

Cabie length: 100 cm

Probe diameter: 8§ mm

$SoechcanNe KON 1B CRNGE WO nowe




GENERAL INFORMATION

introduction

The ORION SA 250 pH Meter 1$ an advanced. pona-
bie pH meter withmany leatures previously lound only
on bench-lop meters.

Aylomated funclions such as autocaldratlion. prompt-
INQ. UIOMBNC temperalure COMPONSANON, 3na CiaQ-
NOSHC QDeralor assisiance codes Mmake the SA 250
Meiter very easy 10 use

With your cnoiceof 1t or 01 pH resolulion, you decide
il you need speeqg or Detler accuracy

The meter comes with 3 ROSS Combination pH Elec:
troce and ATC probe for fast. accurale results no maner
whatlhetemperature Qiference between samples and
stangdargs.

Crealed for the ouldoor process. of aclive lab envir-
onment. the meter i highiweignt. with 3 NO-SIp QNP,
large LCD dispray ang nes a rugged splash and dust:
resisianthousing The SA 250 Meter meets or exceeds
tests o Depanment ot Transponation and Mit specs for
shock, viDralion. ang maisture.

See Figure 1.

Figure 1
Model SA 250 pH Meter .




INSTRUMENT DESCRIPTION

Refer 10 Figure 2.
1 ON/OFF Switch Controis power 1o the maeter
Memory i$ maintained even when the Nstrument
1$ turned off.

2 LCO Display SA 250 oH Meter automatcally dis-
plays data on an easy-to-read 3 1/2 gt LCD.

3 Mode Switch Usedto selectmV tlemp.pH .1 or
pH .01 modes.

4 Keys Eight touch keys are used to control the
meter Each key s labeiled as 10 the function per-
tormed. The following tabie summarzes the func-
ion ol each key:

Key

Function

sample
cal
10

slope

enter

Press 1o dispiay pH of the sampie.
Press to stan the calibration sequence.
Press 1o display current 1sopotental
point.

Press 1o display slope in percent of
theoretucal

Press (0 enter a value into the meter
memoxy.

The following keys. X10. A, V. are usedto change
he numenc display. This process s calied scrolkng.

X10

A up

v down

Increases the displayed value 10 the
next decadge - lor example. pH 6.14
would increase 1o 7 00 Atihe upper
ena of the scale pressing X10will cause
(he Gisplay 10 wrap around - for exam-
ple: pH 19.00 would go t0 -2.00.

Increases the valug displayed Dy ncre-
ments equal 0 1he least signicant gt

Decreases (he vaiue displayed Dy in-
crements equal (0 the least sgnificant
ogn.

i the A\ or Vv key 18 pressed and heid, the next
signihcant digit wil Change.

The sampie. cal. i80. and $Iope keys funcion only
while the mode controligin eaher piH .10r pH .01.
The A or v keys function in temp, pH .1, or pH
.01 modes.

COMBDINSLON Of ONSING BlOClrodes. A separate pin

10 nput accepts reference electrodes.
Mmanc temperature compensaton.

verier lor use without bateries.

L s

—_————

‘ i,"-.// ILV
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8 ATC Probe Jack: Accepts ATC probe for auto-

7 Line Converter Jack: Accepts an AC line con-

4

8§ Electrode Input: Accepts BNC connector from

Figure 2 :
SA 230 Meter Controls

——




INSTRUMENT SET-UP

Support Rod

See Figure 3.

1. Altach suppon rod base to side of meter Carrying
case angd ugnien clamp screw

2. Insert suppon rod into base. Tghten rod Dy turn.
iNQ ClOCkwise.

3. Anach electrode hoiger 10 top of suppon rod.

Power Source

The ORION SA 250 pH Meter cperates on one 9 voit
nonrechargeable aikaine battery. It the SA 250 pH
Meter is left on while using batlery power. there will be
approximately 30 hours of continuous iife. Optional AC
ine converters are avalabie 1or beth 110 and 220 vol
mains Refer 10 ORDERING INFORMATION.

L
i o
1 ;
i ]
:
% N rog"
- |
iclm
support rod screw
base
Figure 3

Support Rod and Clamp

Battery Instailation
See Figure 4.

1 Remove access panel on back of meter, by siding
cover towargs dottom of meter.

2. Anach battery connector ¢lip to banery lerminals.
install batiery and repiace access panel.

battery
connector
clip

Figure 4
Battery Instalistion




Meter Check Out Procedure

. Shde power switch 10 ON position Antach BNC

Shorting Plug (Onon Cat. No 090045)10 BNC con-
nector on 10p of meter. Reler to Figure §.

. W using optional AC ine convener. connect « 10

meter and 8ppropratle power source. Proceedto
step 4

. 1LO BAT naicator on LCO remains on, the bat-

tery must be replaced.

. Shide mode switch to mV. Display should read

0£0.3

. Shde mode switch to temp Dispia, should read

25.0 1125.0:s notaisplayed. scroll. using A\, v/,
ang X10 keys. untit 25.0 18 dispiayed and press
enter.

Side mode switch to pH .01. Press iso. Display
should read the letters ISO then a valye of 7.00
It 7.00's notaisplayed. scroll until 7.00 s displayed
and press enter.

Press slope Dispiay should read the letters SLP
then a vaiue of 100.0 It 100.0 is not cisplayed.
scroll until 100.0 's aisplayed and press enter.

Press sample Observe the lelters pH then a
steagy reading of 7.00 ¢ 0.02 should be obtain-
ed I not. press caland scrollunii 7.001$ displayed
and press enter Press sample and observe a
reaaging of 7.00

Remove the shorting plug Aher a successfulcom-
pletion of steps 1-8 the meter 18 ready tO use with
an electrode.

Electrode Connections
Refer 1o Figure §.

1

Altach electrodes with BNC connectors 1o sensor
NPut Dy Shding CONNECIOr ONIO INDUL. Ppushing
down angd turning Clockwise 10 I0Ck 10 POSHION.
Connect reference slectrodes with pin ip connec-
lors Dy pushing connector siraght nio reference
nput.

NOTE: I using 8 combination electrode with e BNC
connector, the reference pin-tip jeck is not used
(4 in Figure S)

Figure $
Electrode Connections

Legend

1 AC line converter 10 line converter jack

2 ATC piugs 10 ATC jacks

3 BNC connector 1o sensor input (shown with
shoring plug disconnected)

4 Reference pin-up piug 10 reference nput

§ BNC shorting plug (Onon Cat. No. 090045)




MEASUREMENT PROCEDURES

pH Measurements

See Figure 6.

A cahbration with one or two butters shouid be pertorm.
ed before pH s measured Itis recommaended that a
cahbraton with two butlers e periormed at the beQin-
ning of @ach day 10 getermine the correct slope of ine
electrode This serves (he dual purpose of determin.
INg if the electrode s working properly and stonng the
siope value in the meter's memory. Perform a one buf-
fer catibration every two hours Lo compensate 10r elec:
trode anft.

Check the stored value lor ISO before cahbranon

Uniess the isopotental point of the electroge 1S known
venty tnat the gisplay reaas 7.00 It not. scrolluntit 7.00
1saisplayed ang press enter. See lsopotential Point

There are two ways of caiibrating the SA 250 Meter.
autocalibration or manua! cahbration

NOTE: Itisrecommendedto select either autocal-
ibration or manual calibration and not use 8 com-
bination of the two methods. Following Is 8 des-
cription and instructions for each method.

Autocalibration

Autocanbranon s a feature of the SA 250 Meter that
automatcally recognizesire 7 00.4 01 and 10 01 but-
ferswith arangeof ¢ 0 SpH units The user waits unti
the pH display is siable ang presses enter The SA 250
Meter autornaucally caibrates 1o the correct butter vae
usIng temperatu’e compensation. Do not scroll when
using aulocanbration.

w*= » zaiibraung. the SA 250 Meter compares actual
var.e$ 10 theoretcal values 1o getermine if the buller
s wilhin range. Butters greaterthan ¢ 0 S pH unds from
the correct value wil Ingger an operalor assistance
coce.

Il 1 recommended that an ATC prode be used for auto-
candrauon. if an ATC probe $ not used. all sampies and
buffers shouig be at the same temperature of use
aanua: lemperature compensation. See Temperature

ode.

Autocalibration With Two Bufters

1. Connect elecirode(s) 1o meter. Side the mode
switch to ether pH .1 or pH .01. Choose ether 4. 01
ana 7.00. or 7 00 and 10.01 buffers. whichever
will Bracket your expected sampie range.

2. Place electrode(s) nto esther 4.01. 7 00 or 10.01
bufler.

3. Press cal. The dispiay will aiternate between . 1.
ana the pH vaive of the butfer. indicatng this 8

4. Rinse electrode(s) and place into & second -

for. w.n_for 8 stable pH display and press enter

Afer the second bufter vaiue has been entered
ihe lgfters PH will De displayed. The meter is now
calibrated and automatcaily advances 1o sampie
modgde.

- Rinse electrode(s). place into sample. Record pH

airectly rom the meter's display

Autocallbration With One Buffer
1. Check siope term by pressing siope. It necessary,

sCroll and enter the correct value. if siope vaive
1S unknown, either enter 100 0 or perform a two
bulter calibraton. A single butfer calibration does
not change the siope term.

. Connect electrode(s) 1o meter. Side mode switch

to either pH .1 or pH .01,

~ Place electroges into either 4 01, 7.00 or 10 01

buffer.

Press cal. The aispiay will alternate between . 1.
and the pH value of the buffer. ndicaung ths
the first buffer and a value has not been entered.

. Wail for a stable pH reading and press enter.

Aher enter 3 Dressed the correct dsplay wii freeze
for J seconas then advance 10 .2.. indicating me
meter :s ready for the second buffer By press.rg
samplethe ietiers PM will be displayed. naicar =g
the Meter has advanced inlo Lhe $ample Moce

. Rinse electrode(s) and place into sampie. Reag

the pH durractly from the cisplay

Figure 6
h n t
the first buffer and a value Nas not been entered Optional Way to Set Up SA 250 Meter

War for a siable pH Cispiay and press enter The

correct gispiay wil freeze for 3 seconds then ag-  10f Sampie Measurements
vance 10 .2. ndicaung the meter 1§ ready 10t the

second bulfer.
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Manual Calibration

To cahbrate with butfers other than 4 01.7 00or 10 01,
use the manual calibration lechmique The calibranon
sequence i (he same as aulocaibralion. except bul-
ler valyes are scroiled in.

It is recommendaed that an ATC probe be used If an
ATC probe s not used. all samples ang buters should
be (he same lemperature or use Mmarual temperature
compensation See Temperature Mode

NOTE: Even i scrolling Is not necessary, scroll one

digit and return to correct valyve before pressing
snter. Otherwise meter will assume sutocelibration

" ls to be used.

Manuat Caiibration With Two Butfers
1. Connect electrode(s) o meter Slide mode switch
to enther pH .1 or pH .01 Choose two bufters that
will bracket your expecied sample range.
2. Place electrode(s) into the first ouffer.

3. Press cal. The display will alternale between . 1.
and the pH value of the buffer. InaiICaling this 18
the first buffer and a value has not been entered.

4. Wai for a stable pH display Using A\ or X10
keys. SCroil in the correct value and press enter.

The aisplay will freeze for 3 seconds then advance

10 .2, indicatng the meter 1s ready for ihe second

buffer.

S Rinse eleclrode(s) and place into the second bul-

fer Wai for a stable pH arsplay Scroll in the cor-
rec! value ang press enter.
After the second buffer value has been entered
the letters PH will De gisplayed. The meter i3 now
calbrated and automaucally advances o (Ne sam-
ple mode.

6. Rinse elecirode(s) anc place into sampie. Record
pH arectly from the meter's display.

Manuai Calibration With One Buffer '

1. Verify siope Dy pressing siope 1 necessary scroll
i correct vaiue, using A\, v and X10 keys,
press enter. If correct Siope 18 unknown, oa\j
enter 100.0 or pertorm a two buffer calibratd®.

2. Connectelectrode(s) o meter. Slide mode swich
10 either pi .1 of pH .0V,

3 Place elecirodes inlo the butfer.

4. Pross cal The aisplay will alternate between . 1.
andg the pH value of the stangarg, iIndicaung t
3 the first Duffer and a vaiue has not been enter

Waut for a stable piH display, scroll until the correct
value 8 displayed and press enter. ,!

The dispiay wil freeze for 3 seconds then adva
10.2. indicatng the meter is ready 10 the seco
bulter. By pressing sample the letters PM will be
displayed. The meter s now calibrated and aut
matically advances (0 sample mode.

5. Rinse electrode(s) and place into sampie. Read
the pH directty from the display.

NOTE FOR MANUAL CALIBRATION: In the event
that scrolling was started byt the value was not
entered and the mode switch was changed, e/t
8 P1 ora P2 will be displayed upon returning to
pH mode. P1 indicates that a value has not been

velue has not been entered for the second buf!

entered for the first buffer while P2 Indlcuo:" |

Slope

By pressing the siope key the sicpe 1s displayed :’
percent of theorencal. A properly functionng elects

will have 8 92% 10 102% siope. See Troubleshooting.
1 the siope 13 out of range. The siope value 18 reta

1IN the Meter's memory until another two butfer calibr
uon 18 performed or another vaiug is entered. A one bul-
fer cahbralion doss NOL Change the Siope vaiue.
Atthe begnning of sach day and every time a differ
electrode 13 Used 8 two buffer calibration shouid be per-
formed 107.8CCUIate MeASUrements.

To enter a siope valve:
1. Siide the mode switch 10 edher pH .1 or pH .01.
2. Press the siope key.

3. Scrol. using /A, v or X10 keys, until the corr
vaiue 8 displayed. .
4. Press enter.

.




Isopotential Point

The sopotential pont 1g the pH 8t which the potenual
(mV) of the elecirode will nol vary with iemperature.

For the majonity of pH electrodes the :sopotential oot
1s pH 7 00 There are some exceplions where the
operaiing range used for a parncular electroge 1
primanty 8t One end of the pH sCale.

If your pH eleciroge has an sopotential point other than
7.00. the correct vaiue may be enterad as foliows:

1. Shide mode swiich 10 pH .1 or pH .01.
Press iso.

2.
3. Scroll.using A, v/ or X10keys, until correct value
1 displayed.

4. Press enter.
A two buller calibration should be performed after an
isopotential point vaiue has been changed It s good
practice (o venfy the :sopotenuai point whenever the
meler has been lurneg on. -

Temperature Mode

Siding the Mode swilch 1o temp will gisplay the tem.
perature in °C. Whenthe temperature is outside of the
operaung range - 5010 105 0°C. an operator assist:
ance code will be aispiayed. £-1lor below = 5°C, or
E 1 for above 105°C.

Dunng a calibration or sample measurement the mode
swilch can be changed to lemp When an ATC probe
is connecled the temperature can be moniored and
automanc lemperalure COmpensauon will Igke place.

To use manual lemperatureé compensation:
1. Using a Ihermometer accurate 10 ¢ 1°C deter-
mine the temperature of the solutiong 10 dbe
measured.

2. Side mode swich (0 temp.

3. Scrol. using A\, v or X10 keys. unti Ihe correct
temperature vaiue 1§ dispiayed.

4. Press enter.
S. Return Mode swich 10 ether pH .1 or pH .01,

when an ATC probe & not connecied, the last entered
value of termperature s dspiayed. 1 3 lemperaiure vaiue
nas not been entered since the removal of an ATC
probe. a defauk value of 25°C 1 displayed.

Potentiometric Measurements

Potentometnc tirahons are perlormed n mV mode
using @ither pH, on-seiective Or redox electrodes.
Detaied nstructions ior any ORION Eieciroce are grven
N Ihe eleclrooe nsiructon manual Taraton ingiructions
are nciuded in QORION Redox Electirode (Mode! 96-78
or 97-78) Instruction Manual. or in stancard analytical
iexts Elecirodesinathaveal S Stancara Connector
needal S Standardio BNC Acaptor whneh are avad-
able trom Onon (Cat. No. 090033).

Dissolved Oxygen Measurements

Orssotved oxygen measurements are displayed in pom
O when ORION Modei 97-08 Dissotved Oxygen Elec-
trode 1s used with ORION SA 250 Meter. Follow these
INStruclions 1or cahbrating the electrode.

1.

2.
3.

10.

1.

12.

9.

Connect the Model 970899 to meter and leave
elecrode mode swiich “off".

Unpiug and do not use an ATC probe.

Set the mode switch of the SA 250 Meter o tamp
and scroll in 25.0°C, press enter.

. Set the mode switch to pH .1 or pH .01.
. Press the siope key. Scroll until the value 700.0

8pPOars and press enter.

. Press the iso key and verify that t s 7.00. If noxt,

scroll in the value 7.00 and press enter.

. Pressihe cal key. Scroilin the value 7.00 and press

enter.
Press sample.

Turn the mode switch on the elecirode to BT CK.
Good battery operation is ingicated Dy a reading
of 13.00 or greater on the meter.

Turn the mode switch on the electrode to ZERO.
Use the zero calhibraton control on the electrode
10 set the meter 10 read 0.00.

Insert the reservorr (funnel) into a BOD sample
bottle containing enough water to just cover the
bortom. Insert the eiectrode. making sure that the
elecirogde lp 18 NOtimmersed in the water and does
not have water droplets clinging to the cutside of
the membrane. Lot stand approximately 30 min-
ules 10 ensure water saturation of ar n 800 bot-
tle. Thus bottie shouid be used 1o electrode stor-
400 Detween measurements.

Turn the electrode mode swich 10 the AIR pos:-
ton. f measurements are being Made at 388 level,
use (he AIR calibration control on the electrode 10
set the pH meter reading 10 the prevaiing baro-
metnc pressure n mm Hg (divided by 100). if the
Darometne pressure is unknown, i the elevaton
is aDOVE 304 level or { the sampie has a salinty
greater than 2 parts per thousand, consuk Table
1 found n the Model 97-08 Instruction Manual lo
obtain the correct AIR setung.

Turn electrode mode switch 10 H¢O for sample
analyss.




OPERATOR ASSISTANCE CODES

Operator asISIANCe COCES are Used 10 Inform the user
of an out of 1ange vaiue. The following tabie outines
1he 0DErator Ass:stance codes that are avaiadie in the
SA 250 pH Meter and suggests a remedy The tadle
18 divided aCCording 10 the modes of the maeter.

*-“—-

Code Problem Remedy

MY MOODE

g1 mV out of range 1. M occurs when slectrodes are out of solution, code wil
& disappear when elecirodes are returned 10 solution.

2. Venty siectrodes are properly connected and filled.
3. ODiute stancards or samples.

4. Review calibration and operaling procedures. .__
TEMP MOOE
£ Temp out of range 1. Venty ATC probe is properly connected. l
E

pH .1 or pH .01 MODES while in samplie function

€1 mV. temp or pH 1. Goto mV mode and check. If mV is out of range, perdorm
£-1 out of range remedy steps descnbed above for mV mode.

2. Goto temp mode and check. if temp is out of range. per-
form remedy steps descnbed above for temp mode.

3. Check the sampie.

|
4. Check siope and 130 values. l |
S. Recalibrate.
While in cal function: '
g1 mV. temp of pH 1. Go to mV mode and check. It mV s out of range. per-
E&-1 out of ranQe form remedy steps described above (or mV mode.

2. Golo temp mode and check. if temp is out ol range. per-
form remedy sleps Cescnbed above for temp mode.

3. Check the bufier.

4. Check iso vaiue. '
£21 Slope not in the range 1. Press enter 10 acknowiedge code and repeat calibration
80.0 10 100.0% . using fresh Duffers. l
2. Clean electrode and refil referencs.
3. Refer 10 electrode instruction manual for check out. l
£31  First cal point out 1. Press enter and repeat calibration using fresh buffers.
2. Check 130, 8i0pe. and lemp vaiues.
3. Venly slectrodes are properly connected. l
£33 pH Autocahbraton 1. Press enter and repeal caltration using resh bufters. l
£36 error. Electroge vol- :
lage being measured 2. Clean electrodes and refil reference. Recaidrate.
1$ Qreater than £0.9
pH units from nomingl 3. Pertorm a manual caiibration. Certain electrodes may l
value for the pH butler operaie out of accepladie range lor pH autocahbration

L




TROUBLESHOOTING GUIDE

Malfunction Possible Cause Remedy
No Dispiay No power |0 meler 1 Check that switch is in ON posiion.
2 Replace banery.
3. Check that adaplor s receving power and s plugged in
securely.
Erratic Meter or 1 Follow meter checkout procedure.
reagings ot electrode faiure
reading out 2. Follow instructions in electrode instruction manual.
of range
Unable to Isopotential 1. Venty iso.
caibrale error
Unabie 0 Cenain electrodes 1 Try scroling valus 10 within range and press enter 10 cal
cahbrate in may operale outside i & 1or E-1 appearng.
autocal- the imus of £0.5 pH
braton unds.
2. Check temp. siope. and 1$0 and repeat.

Orion Technical Service Chemists can be consuitedior
troubleshooting advice Dy caling 800-225-1480 or
617.242-3900. Outside North Amernca contact your
iocal authonzea Onon Representatve

10
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Required Equipment

Meter - Any QRION OM o7 10N $016CIIVE A1 Or OINE!
o/ 1SE meter wmih 300rC0NAIE CONNECIOS

Combingtion pH Electrode or pH and Reference Elec-
trode Mall Celle - Use ing ORION Modet 8101 ROSS
p Hait Ceit only wih 3 ROSS Reterence mait Ceil Eec:
1rode. Modet 8008

Thermometer - Readadie to g0 5°C.
Seskers - Pasic or glass '

Magnetic Stirrer ~ SuQQested 107 D/ECITON Measure:
ments. . :

Required Solutions

pH Buffers - Two are recommended lor precise mes:
suiement The lirgt near the eleclrode 1SODoIeNal DONE
(oM 7) andine second neads INQ @xpeCted SAMO oM (@ Q .
pkt ¢ or 10) .

ROSS internal Filling Solution - 3M xC! Oron Cat
No 810007 Do not use any hiting solution which con-
taing siiver (Eeci’oce camage may resui.)

filling
solytien
CABMPOr

corsmie
referense
wm m—

Figure 1
ROSS Combination Electrode ~ Cat. Ne. §1-02

USING THE ELECTROOE
Set up ' '
Clectrode Preparstion

1

o' St and save for worage Remove
-2 from Siegve uncton of Model 8168

C'aan any sah deposds irom extercr by 'v] -

Remove the protectve shiooNg cap from lu

Cisblleg waler.

Uncover filing hole and add ROSS Filing SBR(«
Onon Cat. No. 810007, 10 electrode. See Figure
To maintain an adequate fOw rate. the ieve gahik.
sOluoN Myust 3iways D ADOVE the reler r
boN and st least oNe nch adOve ihe sampie Wle!
Immerson. The Hitng Mol $houid De 0P8N whene:
the electrode 1s n uae.

Place the esiectrode in the slectrode hoiclll a
SuUSOENd iN & 107 18 Munules 1o thoroughly W8t 1
reterence junchon ONCe Ne uNCHON i wet. 50
allow the siecrooe 1o dry out.

Shake cown the slecrode (as 8 clincal ther !
10 remove &ir Dubbies.

Soak sleciroce n pH Electrode Sicrage Squto
Onon Cat. No. 810001, lor one hour. It O
Storage Soivtion $ not availabie. use 200 M
Dulter 10 which about | g KCi has been added. |
8 leMmporary subsitute. ‘

. Connect electroce 10 meter. '

e




Sefore Analysis

Sampie Requirements
One of the benefts of the RQOSS pH Elecirode 13 ingt he
WENG $0l/O0N COMPOMNION May O ChaNged depending
ON SAMPIe reQUEMents.
The ROSS pH Elecirode Filng Soivtion. Ornon Cat No
810007 8 IM KC! For solutions which precionate n the
presence of chionde on, ing ROSS pM Electrode could
be hiled with 109% XNQj,.

Samples shouid be aqueous 1 using #0xy DOdy elec:
rodes (@ Q. Modeis 81-85 or 81-39)

In orQanc solutions. use an ail-glass ROSS Elecirode For
£00d resuits 8 Murumum of 209% water Must D9 present
1 the sampie If there 1§ a great Jedl of ank when using
ihe ROSS Electroge hileg with ROSS Filing Soiuton (Onon
Cat No 810007). try hiling the ROSS Eiectrode with g mix-
ture of 2 parts methandl and 8 pans ROSS Electrode Fi-
g Sohution.

Messuring Hints See Figure 3

= Always use fresh buffers for caiibration Choose but-
fers that are nO More than J pH units apan.

- Chech slecitode siope dally By perorming two-bufler
calibravon Siope shouid be 92 10 102%.

- Only use ROSS Internal Filling Solution, Orion Cat.
No 810007 tor ROSS Combenation pH ang Refer-
ence Elecirodes. Do not use any hilng Soiution wivch
may CoONan siver.

Remove filing hole cover dunng measurement 10
onsu/e uniorm fiow of hikng solubon.

Between Measuremants. nNNse SHCIodes with dis-
tleg water and Ihen with the next SOILLON 1O DE
maeasured.

Str ait bulters and samples.

Place a prece of insulating matenal (9.9 . styrofoam
Ot Caradboard) between Magnelc surrer and Deaker
10 prevent error irom ransier of hest 1o sampie Since
ROSS Elecirodes respond faster than convenhonal
€iecr00es. Changes i piH whh resull kom lemper-
ature changes wil be notced.

= Avod ruDOING OF wipNg cirode bulb, 10 reduce
chance of error Gue 10 POLAsZAbON.

= Modet §1-35 may be Used ONn any MOt surtace or
n bQueas. See Figure 4.

- Modei 8183 should not e 1orced Nio sohds; Ct an
X 10 saMPIe and insen electrode. Alweys yTynense
slectzode 10 he same depth. See Figure §.

- Modet 8188 8 shipped with parafim between the
ground giass siseve and cone. Carefully remove
parahim before use. immaerse the entire sieeve
assembly when measunng. See Figure §.

Riling solution
ovet must do
Ngher then
sample lovel — T ".::';::
! uncoversd
¢
frosh pH bufter L
to reforsnce ju:
| & must de Imer
otie ot — plece insuiat
sampiles and  between sur
butters —t— @ and besker
quuh 3
Measuring Hints
<
, 1\
4
Figure & Figure §
Use of Model 3138 Uss of Model
s



pH Calibration & Measurement

Genersl Calldrstion Procedure
For detaded CaHD/AICA §NG IeMPE’Btuce COMDEnIahion
Drocecures. CONSUl yOuUr Meter NSIrUCHON Manygi

Single Buffer Callbegtion
1 Ensure INa! a0 Dullers are 8t FOOM lemperaiure If
SaMpIes ¥ e a3t varying lemperatures lemperature
COMPENSINON 1 recOMmenced (See meter nsiruc
on Manual).

2 Sel up Meter ICCHAING 10 MOLEr INSIrLCHiON Manual

3 Rinse sieciroce st with istiled waler and th@n with
the Duffer Deng UsSed 1Or CaHDY BhON (ING DuMter SPOUD
De near the expecied sample pi ) Place the eiec:
1roge n Ihe dDuller

4 Wailor asiabie dsplay Set the meter 10 ihe pH vaiue
of tne Dulter at 13 measured lemperature See Tabie
1 (Atabie of pH vaiues at varous lemperatures s
supplied on the buller bottle ) Proceed to pM
Messurement section

Table 1
pH Vaives of Buffers st Yerious Tomperstures

Nominal value
ot 23°C  Tempersture

Two Bufter Calidration
This procedure g recommended lor precsefllles
ment. _

1. Ensure that.all Dulters 87¢ a1 1he 1ame 1emoer s
H SAMONS 310 81 varyIng leMmOe slures. |
COMERNSALON 13 1ECOMMENTed (See e
bon Mmanual).

2. Select two Duffers which Dracket the expected
pie pH. The Lirst $HOUID De NBar tPe slectrode «
tentig) posrt (DH 7) and the 38CoNa near o]
samole pH (8 Q. DM 4 or oM 10).

3. Rinsg electrode Iirst with drsited waler ang iher
pH 7 Dulfer. Pace ING SeCYOCe N DM Tak N

4. Wan ior 8 stable drsplay s«:hom«morl;-
of the buller at its measured lemperaturd (A
of pH vaiues at vanous [@MPDeratures is $uOOie
the butier botte.) See Table 1.

S. Ringe elecrode first with cistiied water 3
e SacOoNd Dufter. Place Ihe slecyode n he se
butter.

§. When chsplay 8 stabie. set meter 10 the BRu3
value of the buffer as Gescnbed in the met
bon Manual. -

7. N ok steps are periormed correctly, pr u
pH Messurement section. i any of the &
O 98 GO8S NOL work, refer 10 Trou !

1. Candbrate the electrode as described n
sechon.

2. Ringse the slectrode with distlied walsr and then
3. Puace the electrode n the sample.
4. Whmwdhpllynubb.rmdampbwl

pH Messurement ' -
{ )7

0°C  S°C  10°C 20°C 30°C

1 68 187 167 167 167 168
3 388 J&s 382 arn wn
40 400 400 400 400 402
688 698 695 692 687 a6a8s
700 791 708 708 7.00 698
7 41 789 1% 1.47 1.4 7.40
918 948 940 93 93 91

1001 1032 1025 10 1008 997

40°C S0°C 00°C 70°C 80°C I'_C
1.0 n 1.72 1.74 1R 24 1.7

318 ars l
403 408 4.08 413 4.16 Fa
604 685 08¢ 6886 6238 oM
697 697 '

T3 137 |
907 901 898 082 009 A
900 98




Electrode Storege

10 ensure 8 QUICK (93DONSE aNA 118€-A0wNg hQusd NAC
boN., the SENTNG KEMen! 3nd 18/ereNCE LNCHON MUSI NOL
De atiowed 10 Gfy Out

Short-1erm $10r3ge (UD 10 ONe week)

Scak ewctrode n pH Electrode Siorage Solution Onon
Cat No 91000t 1t QRION Starage Solutian 1g not
avaiable. use abOU! 200 mi pH 7 Dulter 10 which 3DOU
1 gram KC! has been 3aded 283 3 (eMpordry suOsLivie

Long-term Storage

The reference Chamber snoyid De hiled and IRg hiling Nole
securely covered Cover (e sensing element and/or
19 #NCE IUNCHON wilh 1S DroleCtive CAC CONIAMING 3 low
arops of siorage soiution The Mooet 81-66 aiso requires
{hat (he ground glass sieeve ang cone De separated and
the hquid JuNCLoN secCur oty COvered with § plastc him
Belore returning he #1ect’oae 10 use. prepare it 3s a new
electrode.

Electrode Maintenance

Weekly
1. Inspect the electrode for scratches. cracks sait
crysial Duig-up. of f_nembranonuncuon gepGsits

2. Rinse off any sait buid-up wih distiled water and
remove any memprane/junction deposiis as
directed n (he cleaning Orocedures Deiow.

3 Oran the relerence Chamber fhush t with iresh ROSS
Fihng Soluvon, Onon Cat. No 810007 ang reliting
chamber.

Clesning Electrode _
General - Soak n 0 1M HCI or HNO, for haif 3n hour.
Iohowed Dy S08NG N SIOrage SAUNON 107 31 183! ONE NOUT.

Removal of Membrane/ Junction Deposits

Prote:n = Soakn 194 pepsin in 0 1M HCI. for 15 mintes *
Inorganc = Soak nQ.1M tetrasodium EOTA solution for
18 minutes.*

Grease and O = Ringe with mid detergent of methanci
solyvon. *

* ARer any of these C/eanng procedures. arain and relld
1he relevence champer and $O8K e SCIrOde i SOrage
sokubon for al least oNe NOW.

Troubleshooting Guide

Folow & SYSIeMAC Orocature 10 301316 the Drodie
DiH MPUNNG SYSIEM CIN DO GriOea MO 10! Lo
1or 0830  rOUDIEShOOING DM Mgter. gleCl/ 00N
DS/ A00CANON. §NA 00N BIQ! Br1OY

M meter

he MQter 1§ 1N COMPDONSNT wPiCh 1§ @83:981 10 ¢
a3 2 poss:Die cause of error QRION pH meters a
IGOT wilh 3N NSIIUMENt CRECROU DIOCECUIS ANC
NG SI1AD 1r CONVENMNCE N rouDIesSNoolng Cong.
OH meler NSIICION MANLal Ior Qvechons
Electrodes _
To test slectrode S0eralon

1 Connect ¢leciro0e 10 3 workng meier

Set lunClion SwiCh 10 ADSOIUE MV Mode
Immerse giectrode n iresh pi 7 bufler
Displayed value should be 0 ¢ 30 mv

RiNse 6lecode and mmerse n lresh pH & ¢

Ospiayed vaiue should De ap0roximalely 1€
preater than « step 4

It elacirode tads this procedure. clean thorough
girecied n Maintenance

It SlaCTOOe r€SOONSE 1§ SI0W O Griting. Arain and reh
tresn ROSS Filling Soiyuon, Onon Cat. No 810007
Measuring Hints.

it clegrung ana Maintenance fail 10 Iejuvenate he
rode:

1. For separate pH and reference half ceils. su0s
SACHh @IaCirode (ONe &l & @) with 3 kKNOWN wr
slectroce and repeat les! procadure By proce
SN LON, JOLEIMING whiCh SeCIrOCe SNOuk
replaced.

2. For comDINation ¢leciroces. repiace he e
electrode.

Semple/Applicstion
The slectrode and meter May 0Derale wih Dulfers dy

wilh yOur SA/MDIG. IN NS C338. CHECK SAMPDIQ COMPOS
(or terigrances. NCOMPALDMNIES. O LeMOBr alure e

o was LN

Operstor Ervor

It rouble Dersssts. review 0perating procedures Re
Cahbrahon and Measurerment SECLOnNS. (0 D $ure P
{echvuque has been loliowed.
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Troubleshooting (cont.)

Assistance

i aher checking each component of your measurng
system (Ne SOUrCe Of NG rouDIe reMaNg unknown. call
Oron's Techncal Service Chemisis.

in the Unied Siates (except Massacnusens Aiaska ang
Hawan) 1-800-225-1480 In Massachusens. Alaska. and
Hawan or Canada. cail 8§17:242:3900. ‘
“in Eurooe. ihe Middle East. ana Alrca contact your local
autnonzed Onon geater. of

ORION RESEARCH AG

Fanahbrunnenstrasse J

CH-8700 Kusnacl. Swizeriand

TEL 01-910-7858 / TLX $7829

Eisewhere. contact your authorized Orion dealer or

ORION RESEARCH INCORPQRATED
Laboratory Products Group

The Schratt Center

£29 Main Street. Boston. MA 02129 U S.A.

TLX 4430019

ELECTRODE CHARAC T

Temperature Effects

The most COMMOon cause of error i pH (g
lemoerature Qrgingry electrodes drmt win
cranges The ROSS o Eieciroce shmingies W s
DrORIeMS 2330C 81T wilh (NG USe Of CONveNnLOna
1roges n sarmpies ot vmymg lemperature I
¢

Trere are however. two eftects ol tempera!
Ihat Should De k@Ot 1 Mung.

1 Electrode sicoe wil change with varying e
ure This siope change may de
either mManudlly. or. automancaily with 3
lemperature Compensator ATC) prode
desgned ok meter Consult your DM meter -~
non manual lor oetais. l.

[

2. Bulter ana sampie pH vaiues vary wih ‘g
DECIUSS Of (hew temperature JEDeNCeNt Che
equittrium The probiem of gitering oM vail
easily s0lved Dy cahbratng the electiite
Charactenzed sIandard bullers whose rue il v

gt cifferent l@mperaiures are known. Buter v,
at aflerent tamperaiures are Jiven n Tabie 1
prodiem of tne sample equiibriym varlikg
leMperature in an uncharacterzadle ']
always remain. Therglors. pH vaiues shouk
1800 3long with the teMperalure at whicr
MEASLr OMENt was Made.

interferences

Sodum on 18 the pAnc:pal nterierence of he pH elilitrc
CAUTING INCTEATNG B11Or B IGNEr DM (IOwer hyr e
actvites) and at igher lemperalures Because ihe RC
pH MeMbrane 13 COMPOSET Of SpEC:3! low soo’a:

Qlass. 0rror GUE 10 SOTIUM 5 NEGHGIDIS when '
a1 pH vaiues (933 Ihan 12 When measunng at ah
Qreater N3N 12. 3Gd the COrrection value from he nor
graph n Figure 7 1o the cbserved pi nm.'

1 .

e




pH reading
-3 pH correction
p to be edded
p
r
< = 0 008
19
~
: "'_-i- o0
: - 0.02
n-i o e =003
] - =0 04
r p— % = 0 08
o =0 08
P \_‘ Cooe
4 = 0.10
o —d
r
11 - \ Q.19
: "N 0 =0 30
p \ e 0 78
< L :-o.’
-1 ’. -°~
< b 030
p pn 70 060
'O {-' : %
(X ]
Figure 7
T‘y’plcd Sodium Error Obeerved st pH >12
Example:
pH reading 1210
Sodum concentration O.SN
Temperature so°C
Correction 0.0
Corrected pi reading 12.11
1

WARRANTY

Ladoratory instrumaents 478 warranted 10 be free fr¢
Getects N Melenal A1 workmanehe 1or 8 08Noa of twer
(W)m“flaﬂﬂdllldmbyﬂwam
oen (18) months from cate of $homent from Onon. wiha
Vel § S8rISY [YOVIORS WhHeN USEd UNGIEY NOMMA) 2 ak
CONORONS ANC N SCCOrAANCE with the CReraINg rmuatc
81 MANIINANCE DrOCeAU 88 1N e NENUCon Menusl 3
when not NavVg DEeN SUDICRd 1© SCCITeNt. Sleratx
meuse or aDUNS.

1A e overt of faiure wihn the warranty penad. Onon,
3 authonzed Cianbuasr, wil, it ONON's 0DUON. 7808
repiece product not conforming 10 s warranty, of
1ehund he purchase pnes of e AON-Confomng rodu
There May D SOCDONEI CNA/GES. NCAUONG TGNt Or w
mmmﬂomnanmmu.ram.c
Orion or t3 authonzed cesier. Onon reserves he nght
a3k lor proot of purchass. such 88 e ONGING) Vo
packing 8ip.

Economy Line ¢lecyodes /e warrantad 1o e free frc
celects n matenal NG workmansh (or 8 penod of thr
(3) months from Gate of PUIChase Dy CLROMer Or tix

monthe from date of shoment £ The electode fais for &
rea20n (INCCING Dreakage) except Abuse. proviced U
SIeCUO0S 1§ NCL USAC N S0IBONS CONAINNG iver. Suffic
perchiorste, or hydrofuonc 8Cid; Of N SORAONS More T
1 moler N ETONG 63 Or DN &t SMOErEres &bove SO°¢
and proviong the slecyoce § Led & FO0M WMOeralu
(wlmmmlww\mwmmu
£or service, Oron of & suthonzed desler wil repiace pre
UGt Ot CONIONTINg 10 thes warTanty of 1efund e purche:
prce of he noNCoNionTINg product.
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ion-esiective eilecTodes and pH electr00es (exchuong the
Economy Line elecoses) §re wa/ranied 10 be ee from
defects n Matenal 8NG workymanghug Ior 8 Perod of welve
(12) months from the Gaie of purchese Dy the Cusiomer of
eghteen (18) months rom cate of Bvpment from Onon,
except vg wirranty GOeS NOL Cover eichung of the senung
slernents of MOCE!S 94-17,96-17.97-17, ang 9406 or the
breakage of non-Economy Senes pH elecroces 53 Senes
sensINg Moduiles e warranted 1o gve six (6) months of
operaton 4 placed N senice Deiore the Gate nCcated on
the Package. except the Nrale sensing Moduies are war-
ranted to give thrty (J0) cays of 0persdon 1 Dlaced n ser-
vice before the dste nacated on the package. Replace-

ment Darts for the 92 ang 95 Senes elecroces and 9708

slectroce (O-gs. Membranes. g soheon, ot¢ ) e war-
ranted 1o 08 free of Gefects N Materal ang worknansfup
for thurty (30) Cays rom the cate of shoment.

THE WARRANTIES DESCRIBED ABOVE ARE EXCLU-
SIVE AND IN LIEU OF ALL OTHER WARRANTIES
WHETHER STATUTORY, EXPRESS OR IMPLIED IN-
CLUDING. BUT NOT LIMITED TO, ANY IMPLIED WAR.
RANTY OF MERCHANTABILITY OR FITNESS FOR A PAR.
TICULAR PURPOSE AND ALL WARRANTIES ARISING
FROM THE COURSE OF DEALING OR USAGE QOF
TRADE. THE BUYER'S SOLE AND EXCLUSIVE REMEDY
1S FOR REPAIR OR REPLACEMENT OF THE NON-CON-
FORMING PROOUCT OR PART THEREOF. ORREFUND
OF THE PURCHASE PRICE, BUT IN NO EVENT SHALL
ORION (TS CONTRACTORS AND SUPPLIERS OF ANY
TIER) BE LIABLE TO THE BUYER ORANY PERSON FOR
ANY SPECIAL, INODIRECT, INCIDENTAL. OR CONSE.
QUENTIAL DAMAGES WHETHER THE CLAIMS ARE
BASED IN CONTRACT, IN TORT INCLUDING NEGLI
GENCE). OR OTHERWISE WiTH RESPECT TO OR ARIS-
ING OUT OF THE PROOUCT FURNISHED HEREUNOER.
Repressnanons and warranbes mace by &y person, in-
cluging s suthonzed dealers. representglives, and
empioyees o Onon whch aler O /¢ N SG0R0N © e Ierme
of theg warranty shall not be binging upon Onon unisss N
wrng and signed Dy one of s officers.
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ORDERING INFORMATION
Electrodes '

ROSS Elecirodes are avaiabie win g varety of cor
torg For more information. consutt your ORI "
1ro0e CaLaIOQ and PNCe ket o your ocal ORION (Il ¢

Mode! Type o
Number ODescription e

800500 ROQOSS Relerence Hail Coll,

Qlass body Pinlo
810100 ROSSpHHaiCef gassbody U S5k
81018N Same as above Bhi
810200 ROSS Combwnation pH Elec:

trode. glass body USs Si
81028N Same as adbove 8
810300 Semimicro ROSS pH Elec-

trode. glass body US Sk
81038N Same as above 8
810400 ROSS Combnaton pH Elec- ‘

0de. 9lass body with rugged

buid V] '
8104BN Same as sbove 8

811500 Semwncro ROSS Combinanon
pH Eiectrode. epoxy body US S

811S8N Same as above e~l

813500 ROSS Combwnation Flat Sur-
face pH Eleciroge. epony
body

U §gbic
81358N Same as atove Buf

815500 ROSS Combtwnaton o Elec.

(rode. epozy DOdy with BuId
quard u.s!.a
N

815600 Same as above 8
816300 ROSS Combwnaton Soear-ip

pH Electrode. glass body uja
8163BN Same as above 8
816800 ROSS Combnabon pH Elec:

rode. sieeve relerence junc-

ton, glass body
81688N Same as above

18



Section: 8.0 Revision Number: 0O Date: 5/1/89

Standard Measurement Operating Procedure for:

BACHARACHR HPK COMBUSTIBLE GAS & OXYGEN INDICATOR

8.0 INTRODUCTION

This document describes procedures that field personnel should perform when
taking measurements with the Bacharach HPK combustible gas and oxygen
indicator. The procedures that should be observed by the CDM service

technicians will be documented in the CDM Field Equipment Operation,

Maintenance, and Calibration Manual.

8.1 PURPOSE OF MEASUREMENT

The Bacharach HPK-2 continuously measures oxygen and combustible gas
concentrations. Field technicians monitor measure oxygen and combustibles
in landfill gas to indicate the air-tightness of the landfill cap. The
health and safety officer measures: 1) oxygen to evaluate oxygen deficiency
hazards and 2) combustible gas to evaluate the potential for explosions and
firgs. Combustible gas measurements are also needed to determine the

reliability of measurements on the HNu photoionization detector.

8.2 SUPPLIES AND EQUIPMENT

8.2.1 BRquipment needed

- Bacharach HPK-2 oxygen/combustible gas meter

- HPK aspirator bulb - #347-017

- HPK battery charger - #360-218.1

- HPK short probe and nylon hose assembly #505-015
- HPK Gas Kit case #340-180

- Flammable gas regulator - 10 psi output

- Gas control needle valve for above

0 - 5 liter / minute gas delivery gauge for above
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- Non-flammable gas regulator - 10 psi output

- Gas control needle valve for above

- 0 -5 liter / minute gas delivery gauge for above
- Phillips head screwdrivers (1/8", 3/16", and 1/4")
- Flat blade screwdrivers (1/8", 3/16", and 1/4")

- Soldering iron

- Slip joint pliers

- 1/4" box wrench

- Volt/Amp/Ohm multimeter
8.2.2 Supplies needed

- 4 nickel cadmium, size D, rechargeable batteries

- Size K cylinder of high purity air

- Size K cylinder of high purity 100% methane

- Size B cylinder of 2.5% methane

- Distilled water

- 174" TygonR tubing - approximately 25’

- HPK combustible gas filaments (catalytic) - #800-011
- HPK combustible gas filaments (thermal) - #800-027

- HPK dust filter refills #550-070

- HPK oxygen cell reactivation kit #514-001

- Electrical solder

8.3 START-UP

a. Place the instrument upright on a flat surface in an area free of

combustibles. The instrument should be OFF.
b. The needles on both meters should rest over zero. If not, adjust

the Mechanical Zero screw, located at the base of the needle, with a

phillips head screwdriver until the needle rests over the zero.

c. Attach the HPK's water trap to its inlet.

d. Attach.the HPK sampling hose to the inlet of the water trap.
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Place a cotton filter in the wide part of the short probe, and screw

the probe on to the sampling hose. Replace filters when they become

vet or dirty.

If the specific monitoring procedure for the station where the HPK

will be used requires an aspirator bulb, attach one to the exhaust

port of the instrument.

Seal the end of the probe with your thumb. The HPK pump should
almost stop. If it continues to pump without laboring, there is a

leak in the sampling line. See Section 8.7.8.

Set the Range Switch (the metal lever in the middle of the control
panel) to the range on vhich the HPK will be used (normally 100% for

landfill gas and 4X for ambient air measurements).

Turn the Function Switch (the rotary control svitch on the far right
of the control panel) to VOLT TEST. Both the oxygen and combustible
meters should deflect up-scale. The integral sampling pump should

come on.

. Pull upvards on the Volt Adjust knob (inner left control knob) to

set the needle on the combustibles meter just over the green "Set

Voltage" arrow.

If the needle will not rest on the green arrov, recharge the
batteries (Section B8.7.2). Do not use the meter if the voltage can

not be set to the green arrow.
Turn the Function Switch to ON.
Pull upvards on the Oxygen Calibrate knob (the far left control

knob). Use it to place the needle of the oxygen meter just over the

vord "CALIBRATE"™ on the meter.
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n. If the meter can not be set to read 21%, replace the oxygen cell

assembly (Section 8.7.6).

0. Use the Zero Adjust (inner right control knob) to set the needle on

the combustibles meter over the zero.

Note: When the meter cannot

be set to zero on fresh air, the active or reference filament may

require replacement (Section 8.7.7).

p. Calibrate the instrument (Section 8.4.2 or 8.4.3).

8.4 INSTRUMENT CALIBRATION

8.4.1 Frequency of Calibration

Test

Mechanical zero
Leak check

Voltage adjust
Oxygen calibration
Operational zero
Analytical zero
Gas calibration
Combustible
Calibration

Gas flow rate

Section

8.3 (b)

8.3 (g)

8.3 (3)

8.3 (m)

8.3 (o)

8.4.4

8.4.2

8.4.3

8.4.5

Number Calibration Standard
Internai
Flow blockage
Internal
Ambient air
Ambient air
High-purity air

Ultra-pure methane

2.5 methane in air

Flov meter

Frequency
Every power-up
1 / day

Every power-up
Every power-up
Every power-up
17/ week_

1 / day and vhen

changing ranges

1 / day and wvhen

changing ranges

1 /7 month
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8.4.2
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Bacharach Service Dept. 1 / year

Combustibles Calibration (100X Range)

Attach a gas pressure regulator set to 10 psi to a cylinder of high
purity (99.9% minimum) methane. Attach a gas flow gauge and valve

to the regulator.
Perform start-up procedure (Section 8.3).
Set the Range Switch to the 100X position.

Attach a length of 1/4" TygonR tubing between the cylinder and the
inlet of the HPK. This length of tdbing may be used only for HPK

calibration.

Set the valve to release methane at the flow rate shown on the label

of that HPK (Section 8.4.5). Flow meter procedures are described in

Section 10.5.

Read the position of the needle on the combustibles meter when it

stops changing.

If the needle does not rest over the 100 on the lower scale, adjust
its position by turning the slotted shaft which is reached through a
hole just below the Voltage Adjust Knob in the instrument case. Use
a 3/16" flat-bladed screwdriver to turn the shaft. (Clockvise moves
the needle up. Counterclockwise moves it down). CAUTION: If the
control resists turning in one direction, it may have reached the
limit of rotation. DO NOT force it. .f this occurs, investigate

the trouble as described in Section 8.7.7,

Vhile performing this procedure, confirm that the oxygen meter reads
0X. If the reading is over 1X, reactivate the Oxygen Cell Assembly
as described in Section 8.7.6.
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8.4.3

8.4.4

Combustibles Calibration (4% Range)

Attach a high-purity gas regulator set to release 10 psi to a
cylinder of 2.5% methane in air. A;taéh a gas flow gauge and valve

to the regulator.
Perform start-up procedure (Section 8.3).
-3t the Range Jitch to the 4% position.

Attach a length of 1/4" TygonR tubing between the cylinder and the
inlet of the HPK. This length of tubing may be used only for HPK

calibration.

Set the valve to release gas at the flow rate that-appears on the
face of that HPK (Section 8.4.5). Flow meter procedures are

described in Section 10.5.

Read the position of the needle on the combustibles meter when it

stops changing.

If the needle does not rest over the line between the 2 and the 3 on
the upper scale, adjust its position by turning the slotted shaft
which is reached through a hole just below the Voltage Adjust knob

in the instrument case. Use a 3/16" flat-bladed screwdriver to turn
the shaft. (Clockwise moves the needle up. Counterclockwise moves
it down.) Caution: If the control resists turning in one direction,
it may have reached the limit of rotation. DO NOT force it. If
this occurs, investigate the trouble as described in Section 8.7.7.

Analytical Zero

Attach a high-purity gas regulator to a cylinder of high-purity
compressed air. Attach a gas flow gauge and valve to the regulator.
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b. Perform the start-up procedure (Section 8.3).

¢c. Set the Range Switch to the position in which the HPK will next be

used.

d. Attach a length of 1/4" TygonR tubing between the cylinder and the
inlet of the HPK. This length of tubing may be used only for HPK

calibration.

e. Set the valve to release air at the flow rate that appears on the
label on the face of that HPK (Section 8.4.5). Flow meter

procedures are described in Section 10.5.

f. Read the position of the needle on the combustibles meter when it

stops changing.

g. If the needle does not rest over the zero on the meter, adjust its
position by rotating the Zero Adjust knob. Note: when the meter
cannot be set to zero on fresh air, ‘the active or reference filament

may require replacement (Section 8.7.7).
h. Calibrate the instrument (Section 8.4.2 or 8.4.3).
i. Read the pqsition of the needle on the oxygen meter.
j. Pull upwvards on the Oxygen Calibrate knob (the far left control

knob). Use it to place the needle of the oxygen meter just over the
vord "CALIBRATE" on the meter.

8.4.5 Flov Rate Check
a. Set the Function Control knob to ON.
b. Attach the discharge port of an analytical flowmeter to the inlet of

the iPK. Note: An SMP for flow rate measurement is presented in

Section 10.5.
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8.5.1

£.

g-
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Observe the flow rate as shown on the meter.

Write the flow rate, in liters per minute, on a label.

. Place the label on the HPK instrument panel.

If the flow rate is below 1.0 liter per minute, perform the charger

circuit tests (Section 8.7.3).
FIELD MEASUREMENTS
Measuring Gas Quality (100X Range) and Oxygen

Perform the start-up procedures (Section 8.3) every time you turn

the HPK on. Calibrate the instrument (Section 8.4.2) each day

before taking measurements.

Attach a 12’ length of 1/4" Tygon tubing to the exhaust port of the
HPK. If you use an aspirator bulb, attach the tubing to the bulb

outlet.

Attach the probe to the landfill gas sampling port (described in
Sections 1.1, 1.2, 1.3, 1.6, 1.7, and 1.8) with a length of 1/4"
TygonR tubing. The pump should almost stop. If it doesn’t, there
is a leak in the sample line. Locate and repair the leak (Section

8.7.8) before proceeding.

Open the sampling port.

Watch closely for vater in the sampling line. Turn the HPK off

quickly if vater enters its liquid trap.

Read the combustible and oiygen meters vhen their needles stabilize.

If-the needles waver, record your estimate of the average meter
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reading.

Close the gas sampling port.

. Disconnect the TygonR tubing at the sampling port.

Let the HPK vent with the pump running until the combustibles meter

reads 0% before shutting it off.

Take care not to expose the HPK to excessive moisture, dirt, or

contamination. Do not place it on contaminated surfaces.

Measuring Explosivity (4X Range) and Oxygen

Perform the start-up procedures (Section 8.3) every time you turn
the HPK on. Calibrate the instrument (Section 8.4.3) each day

before taking measurements.

Sweep the tip of the HPK probe. through the work area at chest height

and at ground level.

Read the combustible and oxygen meters continuously.

. Record the highest meter reading you observe while monitoring.

Record the location of that high reading as well.

Let the HPK vent in clean air with the pump running until the

‘combustibles meter reads OX before shutting it off.

Take care not to expose the HPK to excessive moisture, dirt, or

contamination. Do not place it on contaminated surfaces.

Calculation and Recording

. The HPK reads directly in percent of gas by volume. VWrite the

numbers down as they ar»ear.
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b. Any combustible gas concentration over 1.2% represents an explosion

hazard (Section 3.1.5 of the SHERP).

¢. Any combustible gas concentration above 0.3% is cause to suspect the

readings on the HNu photoionization meters [Section 5.5.4 (g)].
8.6 STORAGE

8.6.1 Active Storage

Betwveen uses during the day, the HPK must be kept as listed below. The HPK

is in "active storage" when you drive it between locations on a monitoring

circuit.
a. Turn the HPK off before storing it.

b. You may leave the water trap, aspirator bulb, the sampling hose and

the probe in place when storing, or remove them,

¢. The HPK may be kept in the passenger space of a car, truck, or van.

It must be restrained against rolling when the vehicle is in motion.

d. If the HPK is kept in the cargo space of a truck, it must kept in a
box (like the HPK Gas Kit case) that protects it from rain, mud, and

direct sun.

8.6.2 Inactive Storage

Vhen the HPK is stored overnight, or during a day on which it will not be

used, it must be kept as listed belowv.

~a. Turn the HPK off before storing it.

b. Carefully clean the HPK with a damp disposable tovel to remove any

visible dirt.
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use.
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The HPK should be stored in the equipment trailer when it is not in

d. Place the HPK on charge (Section 8.7.2.1) for sixteen hours after

each day of use.

8.7 PREVENTIVE MAINTENANCE, TROUBLE-SHOOTING AND SERVICING

8.7.1 Indicators of Instrument Malfunction

STMPTOM

PROBABLE CAUSE

CORRECTIVE ACTION

4% range meter needle

rises up-scale violently.

4% range meter cannot

be set to zero.

100X range meter needle

drops down-scale violently.

100X range meter can’t be
set to zero.

Calibration screv can’t
set meter to 100X (or 4X)

Volt Adjust knob éhn't set

needle on green arrowv.

Active filament

defective,

Active filament

defective.

Thermal filament

defective.

Thermal filament

defective.

Dirty combustion

chamber.

Batteries undercharged.

Replace active
filament (Section
8.7.7).

Replace active
filament (Section
8.7.7).

Replace thermal
filament (Section
8.7.7).

Replace thermal
filament (Section
8.7.7).

Clean combustion
chamber (Section

8.7.5).

Recharge batteries
(Section 8.7.2.1).
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Batteries will not hold a

charge.

Oxygen meter cannot be
set to "CALIBRATE".

Oxygen reading above 1%

with inert gas.

Oxygen meter cannot be
set to "CALIBRATE" And 0,
cell tests discontinuous
[Section 8.7.6 (d)].

Oxygen reading above 1X

vith inert gas.

Combustibles meter doesn’t
respond during start-up or

calibration.

Range Valve leaks, plugs,
or turns stiffly.

Revision Number: O

Batteries inserted

improperly.

Batteries defective,

Charger Defective.

Pump motor defective.

Oxygen

spent.

Oxygen

spent.

Oxygen

Oxygen

Faulty

cell electrolyte

cell electrolyte

cell defective.

cell defective.

meter.

~Dirty valve body.

Date: 5/1/89

Test battery circuit.
(Section 8.7.2.2).

Replace batteries
(Section 8.7.2.3).

Test charger circuit
(Section 8.7.3).

Replace the charger
(Section 8.8).

Replace the pump
motor (Section 8.8).

Reactivate oxygen
cell (Section 8.7.6).

Reactivate oxygen
cell (Section 8.7.6).

Replace oxygen cell.

Send to Bacharach for

repair (Section 8.8).

Clean valve (Section
8.7.4).
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Normal Battery Maintenance

'8.7.2.1 Battery Charging

a.

h.

Set Function Control knob to OFF.

Don’t charge the batteries unless the instrument panel is firmly in

place.

Insert charger plug into the charging jacké on the side of the
instrument case below the combustibles meter. Be certain the plug
marked with red goes into the jack marked with red, and the black

plug enters the black hole.
Plug the charger line cord into a 115V AC outlet.

Touch the side of the charger after it is has been operating for 30

minutes. If it does not feel warm, perform the charger circuit

tests (Section 8.7.3).

The batteries should charge for 16 to 20 hours. If the HPK will not
be used on the veekend, arrange for the security personnel to

disconnect the charger on Saturday morning.

At the end of the charge period, unplug the charger power cord.
Then remove the charger plug from the charging jacks on the HPK.

Re-calibrate the HPK (Section 8.4.2 or 8.4.3).

8.7.2.2 Battery Circuit Tests

b.

Set the range selector of a multimeter to the 10 volt scale. Place

probes in the multimeter jacks as indicated on the multimeter.

Set the Function Control knob to OFF.
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Cc.

Insert the multimeter probes in the instrument charging jacks on the

side of the instrument case under the combustibles meter.

. The multimeter should indicate 5 volts.

. Set the Function Control knob to ON.

. The voltage reading on the multimeter should drop to 2.5 - 2.6

volts.

. Failure to obtain these readings indicates depleted batteries, a

short circuit, or open electrical connection. Most "battery

problems"” are traceable to charger malfunction or contact problems.

. Once a month, inspect the batteries for deterioration by removing

them from the storage compartment. Be careful to return the
batteries to the battery holder as shown on the side of the battery

case.

8.7.2.3 Battery Replacement

a.

Set Function Control knob to OFF.

. Loosen the captive hold-down screws on the meter panel.

Remove the meter panel from the instrument case. The batteries will

be visible inside the case.

. Remove the batteries.

. Clean the silver battery contacts on the meter panel and in the

instrument case with a rough cloth or fine sandpaper.

. Insert the nev batteries in the case.

. Vhen replacing batteries, be certain to reinstall them in the

Page: 14




Section: 8.0 Revision Number: O Date: 5/1/89

8.7.3

position indicated on the side of the battery compartment.

. Charge the batteries (Section 8.7.2.1)

. While Bacharach puts D-sized nickel cadmium batteries in the HPK,

Alkaline type D-cell batteries may also be used.

Charger Circuit Tests

. Perform battery circuit tests (Section 8.7.2.2).

. Plug charger power cord into 115V AC outlet. Place multimeter

probes on the charger pins (red on red, black on black). The
multimeter should indicate approximately 5.5 volts (unloaded

voltage).

. Set the HPK Function Control Knob to OFF.

. Insert charger plug into the charging jacks on the side of the

instrument case below the combustibles meter. Be certain the plug
marked with red goes into the jack marked with red, and the black

plug enters the black hole.

Place the multimeter range selector to 500 milliamp (ma).

Connect the the negative (- black) multimeter probe to the red (+)
charging jack of the HPK and the positive (+ red) multimeter probe
to the remaining exposed pin on the charger. Vith Charger connected
to 115V AC, the multimeter should indicate a charge rate of 120 to
150 ma. If the multimeter indicates no current, replace the

charger.
Set the Function Control knob to ON. (Never charge the batteries

vith the HPK on. The power consumption is greater than the charger

delivery rate).
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h.

8.7.4

8.7.

Multimeter should indicate approximately 250 ma.. If the multimeter

indicates 300 ma or more, send the HPK to Bacharach for repair.

Range Valve Cleaning

. Loosen the captive hold-down screws on the meter panel.

. Remove the meter panel from the instrument case. The batteries will

be visible inside the case.

. Slide the "C" washer off of the bottom of the range valve stem.
. Pull the range valve stem out of the valve body.

. Clean the valve stem with a clean laboratory tissue.

. Clean the valve body with cotton swabs.

. Do not apply lubricant to the range valve.

Combustion Chamber Cleaning

. Fill a tedlar bag with a freon gas (like chlorofluoromethane).

. Vent the HPK outdoors. Step (f) below generates small quantities of

hydrogen chloride gas.

. Set the Function Control knob to ON.

Twist the Voltage Adjust knob as far clockvise as it will go.

Attach the tedlar bag to the HPK probe with a short piece of 1/4"
Tygong tubing. Note: This length of tubing must be used for no

other purpose.

. Allow the HPK to drav the freon from the tedlar bag for 10 seconds.
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8.7.6

Detach the bag from the probe. Flush the HPK with air for 30

seconds.

. Set the HPK aside for twelve hours.

. Perform start-up (Section 8.3) and calibration (Section 8.4.2 or

8.4.3) before using.

Oxygen Cell Reactivation

Reactivation Kit 514-001 is all that is required to completely reactivate

the oxygen cell. The Kit contains a cap gasket with Teflon membrane, zinc

electrode with O-ring, nylon screw with seal, KCl solution, nylon pad and

brush.

To reactivate the cell, proceed as follows:

a. Loosen the captive hold-down screws on the meter panel.

gi

. Remove the meter panel from the instrument case. The batteries will

be visible inside the case.

. Unplug oxygen cell from the printed circuit board and disconnect the

plastic tubing from the cell inlet and outlet nipples.

. Check for electrical continuity between the gold electrode and the

banana plug. If the cell shows a resistance higher than 200 ohms,
replace the cell completely.

. Remove the nylon screv and seal ring on the electrical plug side of

the cell.

Unscrev the zinc electrode (banana plug nearest the blue dot on the
side of cell). Remove it together vith its O-Ring seal. Discard

the zinc electrode, the screw, the O-ring and the seal.

Drain all the solution from the cell and completely fill vith fresh
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KCl solution through either opening.

Remove cap and gasket with membrane by removing the six screws which

hold the cap in place. Discard the gasket with membrane.

Wash the cell thoroughly with cold, clean water. Use the brush to
remove any white substance that may remain on the gold electrode.
DO NOT USE ANY SOAP OR DETERGENT.

. Any vhite substance that remains after brushing can be removed with

the abrasive nylon pad. The gold electrode should < handled very
carefully and only slight pressure applied in clean.ng with the

nylon pad.
Wash again vith the brush and water.

Put one drop of KCl solution on top of the gold electrode and put
nev gasket with membrane in place. The side of the gasket with the

Teflon membrane should face the gold electrode.

Replace the cap, observing the direction of the sampling nipples.

Nipples should point away from the label on the cell body.

Tighten all screws until the cap shoulder is flush with the cell
body. The cell is nowv dry charged, and can be stored as long as

desirable.

Fill the cell with KC1 solution, through the opening for the nylon

screv.

If the old.O-ring is still in the zinc electrode opening, remove it.

Place the new 0-ring on the zinc electrode, screv the zinc electrode

into the cell, and tighten it with a small vrench.

Plug the fill hole with nylon screv and nev seal ring (310-035).
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The cell is now fully activated.
S. Re-calibrate.(Section 8.4.2 or 8.4.3).
8.7.7 Pilament Replacemer:
8.7.7.1 Replacing the Combustion Filament

If the HPK has been in use for a considerable period of time, or in moist
or dusty conditions, it is frequently desirable to replace the filament

flame arrestor assembly in combination.
a. Loosen the captive hold-down screws on the meter panel.

b. Remove the meter panel from the instrument case. The batteries will

be visible inside the case.

¢. Unplug oxygen cell from the printed circuit board and disconnect the

plastic tubing from the cell inlet and outlet nipples.

d. Remove the five screws holding the brass plate to the underside of

the panel.
e. Remove the filament leads from the subpanel terminals.
f. Remove the flame arrestor assembly from the subpanel.
g. Vhen replacing the filaments only, and re-using the flame arrestor:

Remove and inspect the flame arrestor

Check for dust, corrosion or other damage

Replace gasket if it has deteriorated

Install a nev filament in place of the old one, by screwing the
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k.

nev filament into the flame arrestor plate to compress the O-ring

gasket as tightly as possible using the thumb and finger

- When inserting filament be very careful not to touch or distort

the platinum coil

Place flame arrestor / filament assembly on to the subpanel.

. Cross fighten the five retention screws to apply even pressure to

the flame arrestor gasket.

. Perform start-up (Section 8.3)

Re-calibrate (Section 8.4.2 or 8.4.3)

8.7.7.2 Replacing the Reference Filament

a.

8.7.8

First un-solder the black wire at subpanel.

. Unplug the oxygen cell.

Then unscrewv the knurled reference filament base from its cavity,

using a pair of pliers.
Install the nev filament in the same position as the old one.

Tighten with pliers, and sblder vire to subpanel.

. Perform start-up (Section 8.3).

. Re-calibrate (Section 8.4.2 or 8.4.3).

Leaks in the Sampling Line

Remove the short probe and sampling hose. Place a rubber cork over

the vater trap inlet.
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8.7.9

. If the motor almost stops, fix the leak in the line or probe. Do

not perform the rest of this procedure if the leak is fixed.

. Remove the water trap. Block the instrument inlet with the cork.

. If the motor almost stops, fix the leak in the water trap or its

connection. Do not perform the rest of this procedure if the leak

is fixed.

. Loosen the captive hold-down screws on the meter panel.

. Remove the meter panel from the instrument case. Disconnect the gas

line from the pump.

. If the motor almost stops, fix the leak in the gas line. If the

pump continues unimpeded, replace the pump (Section 8.8).

. Perform start-up (Section 8.3).

. Re-calibrate (Section 8.4.2 or 8.4.3)

Oxygen Cell Contamination by Foreign Liquids

If any liquid has been accidentally introduced into the sampling line and

thus into the sampling chamber of the cell, it will be necessary to flush

the system out with distilled water as soon as possible. To do this, use

the folloving procedure:

b.

C.

Loosen the captive hold-down screws on the meter panel.

Remove the meter panel from the instrument case. The batteries will
be visible inside the case.

Unplug oxygen cell from the printed circuit board and disconnect the
plastic tubing from the cell inlet and outlet nipples.
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8.8

d. Drain the liquid out.

Pour distilled water into one sampling nipple until it comes out of

the other.

Drain water out.
Flush the cell with distilled water several times.

Insert the cell into the printed circuit board, observing plug color

coding (the blue dot on the cell should align with the blue dot on

the board).

Connect one end of the cell to the inlet and the other directly to
the sample pump with the tubing from step (c). Bypass the

combustibles reaction chamber.

bl

Set the Function Control knob to ON. Flush the sampling chamber

with air for five minutes.
The cell should now register normal output and is ready for use.

Reconnect sample tubing so that outlet oxygen cell goes to reaction

chamber, and outlet of reaction chamber goes to pump inlet (or

aspirator bulb).

Other Types of Service

All other types of repair may be performed only by the CDM or Bacharach

authorized service personnel.

The HPK must receive a preventive

maintenance check from one of these authorized service personnel at least

once a month.
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6.1

6.2
6.2.1

Standard Measurement Operating Procedure for:

OVA FLAMBE IONIZATION DETECTOR

INTRODUCTION

This document describes procedures that field personnel should
perform vhen using the Foxboro Century 128 OVA flame ionization
detector. The procedures that should be observed by the CDM service
technicians will be documented in the CDM Field Equipment Operation,

Maintenance and Calibration Manual.

PURPOSE OF MEASUREMENT
At the 0OII site the OVA Flame Ionization Detector is used to:

Analyze gas samples from the North and South parcel gas monitoring
vells;

. Measure the vapor exposure of site personnel;

Detect surface emissions from landfill cracks and fissures to aid in

determining need for landfill cover repair;
Screen off-site soils for suitability as landfill cover material

(contaminated soils are rejected); and

. Detect leaks from landfill gas transport systems.

OII site personnel do not use the OVA as a portable gas
chromatograph. GC use will not be discussed in this procedure.

SUPPLIES AND EQUIPMENT
Equipment needed

Foxboro Century Model 128 Organic Vapor Analyzer
Carrying case and straps

OVA Charger

Maintenance and tool kit

Hydrogen filling hose

Hex key (supplied with instrument)

3/716" flat screwv driver

Nickel or quarter

Stiff wvire (about 12" of coat hanger, cleaned)
12" adjustable crescent wrench

Open end box wrenches: 3/8", 7/16", 1/2" and 15/16"
Channel-lock pliers

Small wire brush

Supplies needed

3/16" TygonR tubing
Teflon tape dope
Spare glowv plug
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6.3

-

Spare dust filters

Calibration gas: 80 + 20ppm methane in air
Calibration gas: 500 : 100 ppm methane in air
Cylinder of hydrogen gas

Cylinder brace

Detergent / water solution

Methyl alcohol

Paper towvels

Cotton tipped swab

START UP PROCEDURRE

. Set the OVA on a flat surface.

Remove the lid by releasing the latch and pulling the lid up along
its hinges.

Attach the probe to the main instrument package by aligning the plug
and screwing the hose on. Align the spring clamp on the readout
jack with the notch in the plug on the sidepack. Install the sample
line L-connector parallel to the electronic connector.

Insert the close-area sampler firmly against the red gasket at the
base of its socket in the probe body. Use the telescoping tubular
sampler to test spaces you want to avoid. '

. Tighten the probe compression fitting on the sampler.

Pull up on the Instrument Switch and move it to BATT. If the needle
on the meter deflects past the BATTERY OK white line on the probe,
the OVA can operate at least four hours before it needs recharging.
If it does not, charge the instrument before using it (Section
6.7.2.).

Pull up on the Instrument Switch and move it to ON.

Allov the OVA to warm up for five minutes.

Pull up on the Pump Switch and move it to ON. Place the main
package in a vertical position, so that the Sample Flow Rate
Rotameter ball floats. The rotameter should read between 1.5 and
2.25. If flow is less than 1.5, check for flow blockages (Section

6.7.4)

. Cover the inlet of the probe with your thumb. The pump should

almost stop and the rotameter float should drop to zero. If flow

continues, investigate for leak (Section 6.7.5.2).
Set the Range Switch (in the "CALIBRATION" box) to the X10 position.

Use the Adjust Knob to set the needle just below 0. Set the Alarm
Volume Knob so that you can hear the Flame out alarm. If you can’t,

see Section 6.7.1.

. Use the Adjust Knob to set the needle to the 5 position.

Turn the Alarm Level Knob (on the probe) until the audible alarm
just comes on.

Open the H, TANK Valve and the H, SUPPLY Valve slovly three turns.
The H SUP?LY Gauge should read getveen 9 and 10.5 psi. For eight
hours“of operation, the Hz TANK Gauge should read at least 1500 psi.
If hydrogen pressure fallS below 500 psi, recharge the hydrogen tank
(Section 6.7.3).

. Wait approximately one minute.
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q. Set the needle back to 0 with the Adjust Knob. You should hear the
flame out alarm.

r. Depress the igniter button for 3 seconds. You should hear a soft
popping sound or see a sudden sharp positive deflection of the
needle vhen the detector lights. Do not depress the igniter button
for more than five seconds. If the detector does not light,
wvait for one minute before attempting to light it again.

s. Allov the OVA to warm up at least 5 minutes before taking
measurements.

t. To avoid a false flame-out alarm, set the meter to 1 ppm with the
Adjust knob and make differential readings from there.

u. Test vhether the OVA responds to organic solvent by holding a
solvent-based marking pen in front of the probe inlet. A positive
deflection of the meter indicates the flame is on.

v. Calibrate the OVA (Section 6.4.2)

6.4 INSTRUMENT CALIBRATION

6.4.1 Frequency of Calibration and Maintenance

Test SOP Number Calibration Standard Frequency
Calibrate 6.4.2, 6.4.3 Methane in air 1 / day

Alarm function 6.3 (1-n) Internal Every power-up
Operational Check 6.3 (u) Marking Pen Every power-up
Leak check 6.3 (3) Flow blockage 1 / day
Analytical zero 6.4.4 Bigh-purity air 1 / month
Sampling Probes 6.7.5 Cleaning 2 / month
Flame arrestor filter 6.7.6 Cleaning 1 / month

6.4.2 Field Calibration

a. Perform the start up procedure (Section 6.3).

b. Set range switch on X10.

c. Set the needle to zero with the adjust knob. Note: this step is an
operational zero. It should not be performed in air that yields a
positive reading on the OVA (see Section 6.4.4).

d. Pill a tedlar bag with a .gas standard (e.g. 100 ppm methane in air)
that is National Institute of Standards and Technology (NIST)
traceable. Use this ted&ar bag only for calibration.

e. Attach clean 3/16" Tygon tubing from bag to probe. Don’t use this
tubing for any other purpose.

f. Open the valve on the tedlar bag.

g- Unlock the Gas Select knob by sliding the lock control lever to the
tvelve o’clock position on the knob.

h. Set the Gas Select knob to the position that places the needle in
the proper position (e.g. over the 7.8 for 78 ppm calibration gas).

i. Lock the Gas Select knob.

Jj. Record the calibration gas, its concentration, and the Gas Select
setting in the site safety log book or on the data sheet.
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6.4.3

6.5
6.5.1
a.

c.
d‘

Calibration To A Gas Other Than Methane

The OVA hay be calibrated to any certified hydrocarbon calibration
gas. This procedure is provided special applications such as vinyl
chloride monitoring.

. Perform the start up procedure (Section 6.3).
. Set range switch on X10.
. Set the needle to zero with the adjust knob. Note: this step is an

operational zero. It should not be performed in air that yields a
positive reading on the OVA (see Section 6.4.4)

. Pill and flush a tedlar bag with a gas standard (e.g. 10 ppm vinyl

chloride in air) that is National Institute of Standards and
Technology (NIST) traceable. Fill it and flush it again. Use this
tedlar bag only for this gas standard.

. Fill the bag with two to three liters of the gas. If the gas is

toxic, these steps must be done in a fume hood.

It is safer to use a flowv-regulated gas cylinder with a traceable
calibration gas to calibrate the OVA, especially if the gas is toxic
(e.g., vinyl chloride). R _

Attach clean 3/16" Tygon tubing from the bag (or cylinder) to the
OVA probe. Don’t use this tubing for any other purpose.

Open the valve on the tedlar bag (or cylinder).

Unlock the Gas Select Knob by sliding the Lock Control Lever to the
tvelve o’clock position on the knob.

Set the Gas Select Knob to the position that places the needle in
the proper position (e.g. over the 7.8 for a 78 ppm gas standard).
Lock the Gas Select knob.

Record the calibration gas, its concentration, and the Gas Select
setting in the site safety log book or on the data sheet.

Attach a nev calibration sticker to the OVA. Make certain that the
instrument is clearly marked as to the gas for vhich it is
calibrated. All subsequent instrument readings must be expressed as
ppm of the gas used (e.g., 20 ppm benzene equivalent).

FIELD HEASURBHENTS
Health and Safety Measurement

Perform the start up procedure (Section 6.3).

. Perform the calibration procedure (6.4.2).

Set the needle to 1 with the Adjust Knob.

Start investigations of ambient air with the Range Switch in the X1
position. Switch the range setting as needed to the lovest range
that yields a reading below full scale.

Monitor employee exposure in the breathing zone. Hold the probe
about 4’-5’ from the ground. Monitor enclosed areas vith the probe

before you enter them.

. Perform the operational check [Section 6.3 (u)] with a marking pen

vhenever you are unsure the OVA is working.
Do not allow the OVA to contact contaminated surfaces.
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h. Vith the exception of the the probe inlet and the exhaust, the OVA
may be wrapped in clear plastic during field monitoring to protect
it from contaminants or moisture (in the event of precipitation).
During storage (Section 6.6.3), remove the plastic covering to

minimize condensation.
i. Perform the shut down procedure (Section 6.6.1) when finished.

6.5.2 Gas Bag Sampling

a. Perform the start-up procedure (Section 6.3).

b. Perform the calibration procedure (Section 6.4.2), using a 100 ppm
methane standard.

¢. Carry the OVA on your shoulder, or place it on a surface known to be
clean (such as the tabletops in the equipment trailer).

d. Allow the instrument to stabilize for a minute after calibration.

e. Set the needle to zero. Gas bag testing may be done with the alarm

volume turned off.

f. Set the Range Switch to X100.

g. You may pre-test the gas bag for methane with the HPK as described
in Section 1.6.9.

h. Methane levels above 0.2X will surely swvamp the OVA’s detector.

i. Attach the OVA probe_ to the vapor source or gas sample bag with a
short piece of Tygon tubing. Do not attach the HNu to a source
that varies from atmospheric pressure by more than 3" of water
pressure.

Jj. Open the valve on the bag.

k. Change the range setting to the lovest range that yields a reading
below full scale.

1. Record the gas concentration on the data sheet.

m. Close the valve on the bag.

n. Disconnect the tubing from the bag.

o. When you are finished with the measurements, follow the shut down

procedure (Section 6.6.1).

6.5.3 "Clean" Soil Fill - Off-Site Analysis

a. Transport the OVA to the fill location.

b. If there are no holes in the fill, dig some. Allow vapor to
accumulate in the holes for ten minutes before testing them.

c. Perform the start-up procedure (Section 6.3).

d. Perform the calibration procedure (Section 6.4.2) using a 500 ppm
methane standard.

e. Observe and record background concentration.
f. Use the probe to test the air near the soil surface and in existing

trenches or test holes at various locations in the f£ill dirt pile.
Record the readings.
g. Reject the fill if any reading exceeds 500 ppm methane.
Perform the shut down procedure (Section 6.6.1) when you are
finished taking measurements.

>
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6.5.4 Leak Detection
a. Perform the start-up procedure (Section 6.3).
b. Perform the calibration procedure (Section 6.4.2) using a 100 ppm
methane standard.
c. Set the alarm to 2 ppm [Section 6.3 (1-n)].
d. In the area of the leak, set the needle to 1 ppm with the Adjust

6.6.2

Knob. .

. Place the probe near the lines, flanges, and fittings where leaks

are suspected. Move the probe slowly over suspected leak points.

. If the alarm goes off, decrease its volume. Move the probe slowly

back and forth in the area to find the peak concentration, which
should correspond to the source of the leak.

. When you are finished taking measurements, perform the shut down

procedure (Section 6.6.1)
Environmental Factors that Affect Measurements

The OVA is designed to sample air or vapors only. Do not allow any
liquids or solids to get into the probe or meter assembly.

. Temperature can effect the efficiency of the detector. Record the

temperature at which you are working.

The OVA responds to methane. Because the OVA can not distinguish
toxic vapors from methane, using an OVA to determine toxicity
exposure on landfills often causes a false perception of hazard.

STORAGE AND CLRANING
Shut Dovn Procedure
Close the H3 TANK Valve.

Close the HZ SUPPLY Valve. :
Move the Instrument Switch to OFF.

. Wait 5 seconds.

Move Pump Switch to OFF.
Carefully clean the outside of the OVA with a damp (not dripping
vet) paper tovel to remove any visible dirt.

Active Storage

Betveen uses during the day, the OVA must be kept as listed belov. The OVA
is in "active storage" vhen you drive it between locations on a monitoring

circuit.

a.

b.

c.

Perform the shut dovn procedure (Section 6.6.1) before storing it.
The OVA may be kept in the passenger space of a car, truck, or van.
It must be restrained against rolling when the vehicle is in motion.
If the OVA is kept in the cargo space of a truck, the probe must be
removed from the sidepack, and the OVA must kept in a box (like the
case) that protects it from rain, mud, and direct sun.
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6.6.3 Inactive Storage

When the OVA is stored overnight, or during a day on which it will not be
used, it must be kept as listed belowv. :

a. Perform the shut down procedure (Section 6.6.1).
b. The OVA should be stored in the equipment trailer when it is not in

use.
c. Place the OVA on charge (Section 6.7.2.1) for sixteen hours after

each day of use.
d. Periodically observe the hydrogen tank pressure gauge. A decrease
of more than 150 psi/hour indicates a significant leak in the

hydrogen supply system.
6.7 TROUBLE-SHOOTING AND SERVICING
6.7.1 Indicators of Instrument Malfunction
STMPTOM PROBABLE CAUSE CORRECTIVE ACTION

Lov sample flow rate Plugged probe tube Clean tube (Section 6.7.6)

Clogged dust filters Replace or clean filters
(Section 6.7.4).

Clogged flame arrestor Replace or clean filters
(Section 6.7.4).

Broken pump Send OVA to Foxboro
(Section 6.8).

Problems in sidepack Send OVA to Foxboro
(Section 6.8). .

Flame will not light Sample flow too low See above

Glov plug defective Send OVA to Foxboro
(Section 6.8).

Hydrogen line frozen Warm unit. Use dry
hydrogen gas in cold
temperatures.

Fuel jet is misaligned Remove flame arrestor.
Re-insert it.

Screv Mixer/Burner
Assembly in or out.

Flame-out alarm does not Volume too low Turn Volume Knob
sound wvhen flame dies. clockwvise.
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False flame-out alarm

Meter responds slowly
or doesn’t respond

Meter recovers slowly in

clean air

False high background
reading

Revision: 2
OVA out of calibration
Dirty flame chamber
Defective electronics
Instrument "zeroed"
to high ambient level
Leaks in sample line
Mechanical or

electrical problems

Dirty sample lines
Dirty Particle filters
Dirty Flame Arrestor

Dirty flame chamber

Dirty hydrogen

Dirty sample input
lines

Page: 8
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Re-calibrate (Section
6.4.2, 6.4.3

Clean chamber using a swvab

and methyl alcohol (6.7.6)

Send OVA to Foxboro
(Section 6.8).

In X1 range, adjust
meter to 1 ppm

Zero to "lowest expected
ambient level".

Check for leaks
(Section 6.7.5)

Send OVA to Foxboro
(Section 6.8).

Clean sample lines by
bloving out with clean air
from SCBA (Section 6.7.7)

Flushing with high purity
air from SCBA or bake at
250°F.

Flushing with high purity
air from SC . or bake at
250°F.

Clean chamber using a swab
and methyl alcohol (6.7.6)

Use hydrocarbon-free
hydrogen.

Check for contaminated
fittings on £filling hose
assembly.

Remove the exhaust port
and clean sample inlet
filter vith a small wire
brush or a knife blade.

Flush vith clean air
from SCBA.
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Dirty particle filters Flush with clean axr from
SCBA or bake at 250°F.

Dirty flame arrestor Flush with clean air from
SCBA or bake at 250°F.

Dirty flame chamber - Clean chamber using a swab
and methyl alcohol (6.7.6)
Pump runs without Pump Short circuit in pump Send OVA to Foxboro
Switch on (Section 6.8)
No power to pump or Veak battery Recharge battery pack.
electronics

Replace battery pack.

Hydrogen pressure drops Leaky HZ valve stems Tighten packing nuts
vhen valves are shut.

Other problems Send OVA to Foxboro
(Section 6.8)

H, SUPPLY Gauge reads too mis-set pressure Send OVA to Foxboro
low or too high reducers (Section 6.8)

Can’t Calibrate OVA with mis-set internal Send OVA to Foxboro
GAS SELECT Knob reducers (Section 6.8)

6.7.2 Battery Charging

Perform the following procedure in the equipment trailer.

a. Remove RECHARGER Connector cap by pressing down and twisting

b.
c.

d.
e.

£.

counter-clockwise. ,

Set battery charger switch to Off.

Attach the connector from the charger to the RECHARGER Connector on
the BATTERY PACK cover.

Insert the charger’s AC plug into a standard 115 v AC wvall outlet.
Move the battery charger switch to the On position. The light above
the svitch should light.

The needle on the charger’s meter indicates current flow when it is
fully deflected to the left. Vhen the meter pointer is over the
charged marker, the battery has a full chatrge.

. The OVA needs at least one hour of charging for every hour of

operation. Overnight charging is recommended. The batteries cannot

be damaged by charging for long periods.
Vhen the OVA is needed, turn the battery charger switch to OFF and

disconnect the charger from the battery assembly.

. Once every 6 months, the instrument should be allowed to completely

run dowvn, and then fully rgcharged.
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6.7.3

e.
f.

g.

h.
i.
i.
k.
1.
m.
n.
Oc

p‘
q.
r.

6.7.4

. Attach the filling hose to the instrument

Bydrogen Refilling

If the H2 TANK pressure falls below 500 psi, recharge the hydrogen
tank from the cylinder of zero grade hydrogen in the support zone.
Do not perform this procedure while there are ignition sources, such
as lighted cigarettes in the area.

. Lift and move the Instrument Switch to OFF.

Attach the hydrogen filling hose securely to the cylinder of zero
grade hydrogen with the 15/16" wrench.
Remove the OVA fill cap cover (below the H, REFILL Valve).

%111 connection vith the

3/8" box wrench.

Check to ensure that all of the valves on the instrument are closed.
Open the supply valve on the hydrogen cylinder.

Check for hydrogen leaks in the hose and fittings. Tighten the
connections if necessary.

Turn the FILL/BLEED Valve on the hose to BLEED for five seconds.
Turn the FILL/BLEED Valve to OFF.

Open the H, REFILL Valve on the instrument slightly.

Check for %ydrogen leaks. Tighten the connections if necessary.
Open the H, TANK Valve on the instrument panel.

Turn the P%LL/BLEED Valve to FILL.

It takes about two minutes to fill the hydrogen tank.

After the hydrogen tank is filled, close the cylinder and OVA
valves.

Set the filling hose to BLEED. '

Disconnect the hose from the instrument using the 3/8" box vrench

Disconnect the hose from the hydrogen cylinder.

Particle Filter Cleaning

6.7.4.1 Probe Inlet Filter Cleaning

a.

b.

Twvist the compression nut on the close area sampler clockwise and

remove the sampler from its socket in the probe.
Unscrew the joint in the sampler body that is marked with Teflon

tape.

. Drop the filter out on your hand.

Look at a3 light source through the sampler tube. If the tube is

clogged, clean it (Section 6.7.6)

Tap the filter, hollow side down, on a clean tabletop.

Scrub the surface of the filter with the wire brush from the OVA
tool kit.

If the filter is contaminated with organics, you may soak them off
wvith methyl alecohol, or bake them off at 250°F.

If you use solvent on the filter, blow it out with clean air from a
compressed air cylinder. Dry the filter completely before placing

it back in the sampler

. Place the spring in the fat part of the sampler.
. Place the filter in the fat part of the sampler. The hollov side

must face out, so that air flows into the filter cup.
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k.
1.

Screv the sampler body back together. If the Teflon tape dope is

worn, replace it.
Perform the start-up (Section 6.3) and calibration procedures

(Section 6.4.2).

6.7.4.2 Sidepack Inlet Filter Cleaning

a.
b.

c.
d.
e.

f.

g
h.

Remove the probe’s electronic and sample line connections from the
sidepack. :

Unscrev the sample line coupling from the sidepack with a 7/16"
wrench.

Remove the filter and spring by tilting the sidepack.

Clean the filter as described in Section 6.7.4.1 (e-h).
Reinsert the filter; spring first and cup side out.

Check that the 0-ring on the coupling is intact. If it is not,
replace vith a spare from the OVA tool kit.

Screv the coupling back in.

Re-calibrate (Section 6.4.2).

6.7.4.3 Combustion Chamber Flame Arrestor Cleaning

a.
b.

C.

d.
e.

£,

Turn the OVA off (Section 6.6.1).

Remove the black safety cover from the exhaust port at the bottom of
the OVA vith a hex key.

Unscrev the flame arrestor in a counter-clockwise direction. Use
channel-locks only if you can’t remove the flame arrestor by hand.
Clean the filter as described in Section 6.7.4.1 (e-h).

Screv the flame arrestor back into its socket. Do not use tools to
tighten the flame arrestor.

Replace the safety cover. The hex screws on the cover should barely
feel tight.

6.7.4.4 Combustion Chamber Inlet Filter Cleaning

a.
b.
c.
d.

6.7.5

Turn the OVA off (Section 6.6.1).
Remove the flame arrestor [Section 6.7.4.3 (b-c)]
Locate the final filter, a porous metal surface deep in the

combustion chamber.
Scrub the final filter in place with the wire brush from the OVA

tool kit.
Replace the flame arrestor and safety cap [Section 6.7.4.3 (e-f)]

Repair Gas and Air Leaks

6.7.5.1 Hydrogen System Leaks

b.
c.

With the OVA turned off (Section 6.6.1), and the H, TANK Valve open,
observe the level on the H, TANK Gauge. If the reading the next
morning is significantly lower (drops more than 350 psi), there is a
leak in the hydrogen system.

Vith the pump off and the H, valves open, listen for leaking gas.
Apply a soap bubble solutionn to the hydrogen valve stems, the GC
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fittings, and the hydrogen refill cap. Bubbling solution indicates
leaking gas.

. Tighten the valve packing nuts or compression fittings at which

bubbling occurs. Because you can permanently damage the OVA by
over-tightening, tighten these fittings a little bit a time.

. If the above procedures do not locate the leak, send the OVA to

Foxboro for factory servicing (Section 6.8).

6.7.5.2 Air System Leaks

a.
b.

d.
eO

f’

6.7.6

a.
b.

Perform a leak check [Section 6.3 (j)l.
After each of the folloving steps, perform a leak check. If the
pump stops, or rotameter drops to zero, no further steps are needed.

. Moisten your thumb and repeat the leak check.

Twist the compression nut on the close area sampler clockwise and
remove the sampler from its socket in the probe.

Hold the base of the close-area sampler firmly against the red
gasket at the base of its socket. Tighten the compression nut.

If the system still leaks, remove the sample line at the sidepack
coupling. _

Place your thumb over the coupling. If the leak does not stop,
tighten the coupling with a 7/16" wrench.

If the above steps do not correct the leak, send the unit to Foxboro
for repair (Section 6.8).

Clean Plugged Sampling Probes

Dismantle the close area sampler [Section 6.7.4.1 (a-d)].

Push visible blockages out of the sampler tube with a length of
stiff wire.

Blov loose particles out with clean compressed air. _
Clean the outside of the probe with a detergent solution and a paper
towel. '

Vash the probe with organic solvent only if it has heavy organic
contamination.

If solvent is used, wash the probe vith detergent and wvater, then
bake it in the sun for an hour to eliminate residual hydrocarbons
before reassembly.

Reassemble the sampler [Section 6.7.4.1 (i-k)].

Perform the start-up (Section 6.3) and calibration procedures
(Section 6.4.2).

Replace Charcoal Filter

Loosen the end caps on the charcoal filter holder, a silver cylinder
on the face of the OVA, with a set of channel lock pliers.

Vithdrav the charcoal cartridge from the holder and dispose of the
charcoal.

Refill the cartridge with fresh charcoal Foxboro P/N CSCO04 or
equivalent. Fill the cartridge completely.

Insert the cartridge back into the holder.

Replace the end caps on the holder. Tighten the end caps just past
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finger tight with the channel lock pliers.
. Check the tightness of the end caps with detergent vater [Section

6.5.1 (e-d)].
6.7.8 Replace Igniter Plug

' Perform the shut down procedure (Section 6.6.1)
Turn the four screvs on the face of the OVA 1/4 turn
' counterclockvise to release it from the case.
. Remove the igniter button shield by rotating it clockwise.
Remove the OVA from its case by lifting the face plate while pulling
the plastic case out to allow the igniter button to pass.

' . Perform the start-up procedure [Section 6.3 (a-p)]. You may omit

the leak check and alarm volume steps.
. Look for glow on plug vhen the Ignite button is depressed.

' . If plug does not glow, unscrev it with the 5/16" open end wrench
only Do not use a crescent wrench, since stripped threads require
major repair.

' Screv a nev glov plug in the socket - tighten slightly snug only,
to avoid stripping threads.

Check for glow on new plug. Look for evidence of ignition [Section
6.3 (p)]. If the plug glows, but the flame does not ignite, see
' Section 6.7.1.
. Perform the shut down procedure (Section 6.6.1)
. Place the OVA back in its case.
' . Tighten the four case screvs.

6.7.9 Clean Combustion Chamber

a. Perform the shut down procedure (Section 6.6.1).

b. Remove the flame arrestor [Section 6.7.4.3 (b-c)].

¢. Moisten a cotton svab with one or two drops of wvater only.

d. Svab around the electrode and the chamber to remove visible
particles.

e. Run the OVA pump for 5 - 10 minutes to dry the chamber.

f. Replace the flame arrestor [Section 6.7.4.3 (e-£)].

6.8 OTHER TYPES OF SERVICE

WVhile the OVA often requires types of service not addressed in this
manual, the procedures needed should not be conducted by personnel
who have not been trained by Foxboro. When the methods listed in
this manual fail to make the OVA operate satisfactorily, send the
OVA for repair to:

Foxboro Company
P.0. Box 5449
151 Voodvard Avenue
South Norwalk, CT 06856

Call Foxboro ahead of time for a return authorization at (203) 853
-1616 or (800) 321 0322.

—
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QUALITY POLICY

The object of Agriculture & Priority Pollutants
Laboratories, Inc. (APPL, Inc.) is to provide
high~quality data that is accurate, reliable and

- adequate for the intended purposes.

SCOPE

The purpose of a Quality Control program is to
monitor the analytical process. This manual is
designed to inform all employees working at Agriculture
and Priority Pollutants Laboratories, Inc. (APPL, Inc.)
what is required for consistently precise and accurate
data. By following the guidelines presented here, the
quality of all work can be maintained at the highest
possible levels.

The complex nature and pitfalls of the analytical
procedures require a set of built-in controls to
prevent or detect incorrect results. 1In a legal action
it is not unusual that the testimony of the analyst
is evaluated on the strength or weakness of the

operating quality control program.

#1
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LABORATORY

APPL, Inc. 1is located in Fresno, California and is
housed in an 8,000 square foot building. The facility
was designed and built for the specific needs of a

analytical laboratory. The services offered include ~

"GCMS, LCMS, GC, ICAP and Volatile analysis.

APPL, Inc. is certified by the State cof California
Department of Health Services Hazardous Waste Testing
Laboratory, Department of Public Health Laboratories
Services Sanitation and Radiation Laboratory-Approved
Water Laboratory and the California Department of Food
and Agriculture pesticide residue analysis.

The laboratory is broken down into 7 areas. Each
of these areas are on their own separate positive air
flow systems from one another. The areas are as
follows: Sample Receiving, Organic Extraction, Inorganic
Extraction, Organic Instrumentation, Inorganic
Instrumentation, Volatile Organic Analysis and GC/MS.

Sample receiving is located for easy access from
the entrance of the laboratory. This rooﬁ has the

capacity of storing large numbers of samples. The
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sample trackiné is started at the time samples are
received. Three full time employees are on hand to
receive, store and dispose of samples. All employees
are trained for the sample tracking system, MacIntcsh
Plus System, Omnis IIT software. : S ~

The organic extraction labcratory is next to the
sample receiving. All organic extraction takes place
in this laboratory. The equipment used include soxhlet
extraction units, mechanical shakers, and various types
of specific glassware suited to the matrix needs. Seven
employees work in this section, four full time and three part
paft time, with one full time supervisor.

The inorganic extraction laboratory houses all the
aquipment for inorganic analysis; hot plates, analytical
balances, pH meters, ion chromatograph and specific
glassware for inorganic needs. Five employees work in
this section two full timeh three part time and one full
time inorganic section Supervisor.

The volatile laboratory has gas chromatographs
equipped with purge and trap units all with auto samples.

All sample analyses performed in this section are
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performed by a laboratory automation system. Two full
time employees work in this section.

The organic instrumentation laboratory has nine gas
chromatographs equipped with 10 ECDs, 4 NPDs and 4 FIDs.
This room also houses the LCMS which is zun by two full = - -
time employees fully trained for LCMS analysis. Four
full time employees also work in this section, three
full time and one part time:

The inorganic.instrumentation laboratory has an ICAP
and atomic absorption spectrophotometer. These instruments
are run by one full time section supervisor.

The GC/MS room houses 2 mass spectrometers, one
dedicated to volatile analysis and one dedicated to
semi-volatile analysis. They are operated by two full
time employees.

The reception area, offices,rfile room and lounge

take up the rest of the laboratory square footage.
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STAFF
Laboratory Directory - Authorizes final reports,
monitors project status, coordinates sample logistics

between laboratory and client, consults with client on

analytical procedures, overall supervision of personnel. '~~~ .~

Director sees that the day tc day operation of the
laboratory is smocoth and efficient.

Quality Control Director ~ Reviews all organic and
inorganic analysis to insure compliance with QC guide
lines, analytical data vaiidation and reduction,
monitors EPA perfomance progranrns, performs in-house
audits. Also is assistant project manager for specific
clients.

Health and Safety Officer - Institutes and monitors
programs and training, tracks all hazardous/potentially
hazardous samples and wastes, performs laboratory safety
audits.

Sample Custodian - Supervises sample receiving
personnel, monitors distribution and disposition of

samples and Chain of Custody, maintains records for

samples tracking and storage integrity, coordinates
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TRAINING

Training of new personnel is the responsibility of
the supervisor or senior analyst in that section.
Summaries of'on the job training and outside education
and' technical experience information are kept in the - Lo-
personnel files. These files are maintained by the
manager.

Annual reviews are done on all employees. These
reviews are done by the supervisors or the laboratory
director which ever is more appropriate. Goals are set
and discussed at the time of the review. The employee
and reviewer sign the review form. Each year the old
review is discussed to see if goals have been met or
changed.

When an employee attends special training or
education seminars a brief summary is written by the

employee and filed in their personnel file.
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shipping of all samples.
Organic Supervisor - Oversees all operation of
organic secticn; extraction procedures, instrumentation,
and personnel. Trouble shooter for section and the
Laboratory Autcmation System manager. : S &
Incrcanic Supervisor - Overse2s all inorganic
operations. ICAP and AA analyst. Coordinates sample

flow and employee work load.
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EQUIPMENT AND CALIBRATION PROCEDURES

Major instrumentation used at APPL, Inc. include 2
Hewlett-Packard Gas Chromatograph/Mass spectrometers,
one dedicated to volatile analysis and the second

dedicated to semi-volatile analysis. The first GC/MS - . -

- was installed in Cctober 1985 and ran bcth volatile and

semi-volatile analysis. A Tekmar auto sampler was
added in December 1986. The second GC/MS was installed
in April 1987.

Calibration is done daily in accordance with EPA
approved methodology and instrument manufactures
instructions prior to any analysis.

Initial calibration consists of injecting all TCL
compounds at 5 concentrations. Concentration of
standards used are listed in the CLP. Average response
factors are generated using the internal standards
specified in the CLP. Relative standard deviation in
the response factors for all TCL combounds must be less
than or equal to 30%.

Once the initial calibration criteria is met, a

daily calibration check is performed every 12 hours or
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once per day. All TCL compounds are injected and the
response factors are calculated. The response factors

are compared to the %RSD of the initial check and must

be within plus or minus 10%. The response of the

internal standards and the surrogate compounds are : -
- plotted daily on Shewart Control Charts and must remain
within 95% confidence levels.

The mass spectrometers are tuned every 12 hours or
once per day. The tuning parameters have been specified
Dy the EPA using 1-bromo-4-fluorobenzene.(BFB) for
volatiles and Decafluorotriphenylphosphine (DFTPP) for
semifvolatiles. The criteria for tuning parameters is
presented in Table 1.

The 2 GC/MS instruments have full maintenance and
service agreements. In house maintenance and servicing
records are kept in a bound lab bock found next to each
instrument. Spare parts are keep on hand in case of
equipment failure. Downtime will be minimized by proper
use and maintenance of the equipment.

Located in the organic instrumentation labortory are

9 gas chromatographs equipped with 10 electron capture
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detectors, 4 nitrogen-phosphorus detectors and 4 flame
ionization detectors. 8 GCs are Hewlett-Packard 5890A
gas chromatograprhs and 1 is a Hewlett-Packard 5880 gas

chromatograph. The 5880 GC was installed in February

1983. The 5890 GCs were installed frcm December 1984 = - -~

- through June 1989. Two 5890A GCs are dadicated to

crganochlorinated pesticide analysis, two are dedicated
to organophosphorus pesticide analysis, one is dedicated
to phenoxy herbicide analysis, one is dedicated to EDB/
DBCP analysis, one is dedicated to 8015 analysis, one is
used for total hydrocafbons analysis and phenol analysis,
the 5880 GC is dedicated to special projects. All
instruments have maintenance agreements. In house
maintenance is logged in bound log books kept beside each
of the instruments. These in house maintenance
procedures are explained in detail in several APPL
standard operating procedures.

Organochlorinated pesticide calibration is done
using a stock calibration standard consisting of aldrin,
dieldrin, DDT and a surrogate standard, Deca PCB. It is

prepared at 3 concentration levels. To each calibration
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standard concentration a known amount of internal
standard, Tetrachloro-m-xylene, is added. The response
factors are calculated according to CLP and the present

relative standard deviation must be less than or equal

to 20% for aldrin, dieldrin, DDT and Deca-PCB. This =~ - ° -~ =

;caiibration is done every 72 hours. If the %RSD is
greater than 10% a fresh calibration standard is made
and the calibration is repeated according to APPL
standard operating procedures. Two standard mixes
containing the TRCL pesticides are injected every 15
samples alternating between the 2 mixes.
Organophosphorus pesticides calibration is done
using stock calibration standard consisting of
trifluralin, méthyl parathion, DEF and a surrogate
standard, Terbuthylazine. It is prepared at 3
concentration levels. To each calibration standard a
known amount of internal standard, Barban, is added.
The response factors are calculated and the percent
relative standard deviation must be equal to or less

than 25% for trifluralin, methyl parathion, DEF and

terbuthylazine. This calibration is done every 72
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nours. If the %RSD is greater than 25% a fresh
calibration standard is made and the calibration is

repeated according to APPL standard operating

procedures.

Herbicide, total hydrocarbons, DBCP and EDB : .

‘calibration is done using a minimum of 3 concentration

levels. The calibration mix for herbicides consists of
silvex, 2,4-D, 2,4,5-T and dacthal (surrogate). The
calibration and standard mix for total hydrocarbons
consists of gasoline, kerosene and diesel. The
calibration and standard mixes for DBCP/EDB analysis
consists of DBCP and EDB. The response Ifactors are
calculated and must be less than or equal to 25%.

Also located in the organic instrumentation laboratory
is a Hewlett-Packard 5988A Thermcspray LC,/MS. Prior
to the determination of each set of samples the mass
spectrometer is tuned to optimize performance,
sensitivity, and mass spectral resolution. Tuning
involves the introduction of a chemical known as a

tuning compound into the mass spectrometer. Various

parameters are adjusted until the mass spectrometer's
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performance is optimized over the expected mass range cf
the samples.
Located in the Volatile organic analysis (VOA)
laboratory are 3 Hewlett-Packard 5830 gas chromographs.
- dne GC is equipped with a Tekmar LSC 2 purge and trap and a

Tekmar ALS 10 stage autosampler. The second GC 1s equipped

with a Tekmar 4000 purge and trap and a Tekmar ALS 10 stage

autosampler. The third GC is equipped with a Tekmar LSC 200

purge and trap and a Tekmar ALS 2016 16 stage autosampler.
The first VOA instrument was installed in April 1984.  The
VOA instrument was installed in November 1%86. The third
VOA instrument was instélled in July 1983. All VOA
instruments have service agreements. In house
maintenance is'logged in bound log books located beside
each of the 3 instruments. This maintenance log book is
referenced in APPL standard operating procedurés.

Initial calibration for external standard is done
by preparing a minimum of 3 concentration levels for
each parameter of interest by adding 20 uL of one or
more secondary dilution standards to 160 mL of reagent

water. Each calibration standard is analyzed and area

#5
#3
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response versus the concentration is tabulated. The
ratio of response to concentration (calibration factor)
is a constant over the working range, less than or

equal to 10% relative standard deviation.

The inorganic instrumentation includes a Thermo &~

. Jarrel Ash inductively coupled argon plasma simultaneous

spectrophotometer (ICAP) and a Varian 1475 atomic
absorption spectrophotometer (AA). The AA was installed
in September 1983 and the ICAP was installied in December
1287.

The instruments are calibrated according to CLP
standards are prepared by diluting stock solutions.
They are prepared ffesh each time an analysis is to be
made. At least 3 concentrations are prepared in an
appropriate range. After initial calibration a
continuing calibration verification is analyzed at least
10% frequency or every 2 hours. The same ccntinuing
calibration standard is used throughout the analysis
run. Control limits for initial and continuing
calibration verification and listed in Table 2.

To verify linearity an ICAP standard at least 2
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times the detection limit is analyzed at the beginning
and at the end of each sample analysis run.
A calibration blank is analyzed at each wavelength
after every initial and continuing calibration
verification, at a frequency of 10% or every 2 hours . -

during a run.
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TEST METHODS

APPL is capable of analyzing a wide variety of
matrices for various pesticides, herbicides and
inorganic parameters. Several test methods are used.
They are found in the fcllowing references: ' o CES
"Test Methods for Evaluating Solid Waste" (SW-846), 2nd
edition, Update I (1984), Update II (1985), 3rd edition
(1986), USEPA
"Guidelined Established Test Procedures for Analysis of
Pollutants Under the Clean Water Act" 40 CFR, Part 136,
(1984) .

"Methods for the Determination of Organic Compounds in
Drinking Water" EPA/600/4-88/39 (1988), USEPA.
"Standard Methods for the Examination of Water and
Wastewater", 16th edition, American Public Health
Association, American Water Works Association, Water
Pollution Control Federation, Washington D.C. (1985).

"Recommended Methods of Analysis for the Organic
Compounds Requestad for AB 1803", 5th edition (1986).

All procedures that take place at APPL are covered
by the above mentioned references or by APPL standard
operating procedures. Standard operatinglprocedures
(SOP) cover quality control, shipping & receiving,
organic and inorganic training, methods, special

projects and office management. All SOPs are written in
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three parts. Introduction - contains a brief summary of
what the SOP is all about. Instructions - contains
detailed instructions on how to do the specific task so
that a qualified person could do that procedure by
following the SOP.. Salutation - describes persons s -
qualified to perform the SOP procedures. All SOPs
contain a minimum of 2 signatures. A copy of every
SOP is kept on the main bookshelf in the laboratory
and are available to any employee at any time. A copy of

section specific SOPs are kept in that section and are

maintained by the section head.
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PERFORMANCE & SYSTEM AUDITS

External audits include the two EPA sponsored
programs; Water Supply Study (WS) from Cincinnati and
the Water Pollution Laboratory Performance Evaluation
Study (WP) from Cincinnati. The first one provides -
water samples for organochlorine and orgarncphophorus
pesticides aiong with herbicides, carbamates, volatiles,
and iﬁorganic parameters. The analysis is performed using
the EPA 500 series methods for drinking water. The second
provides water samples for organochlorine pesticides,
volatile haleccarbons, volatile aromatics, herbicides and
inorganic parameters. The analysis is performed using the
EPA 600 series methods. Both programs are biannual.

It is the QC Directors responsibility to see that
samples are handled on a timely basis. After the
results have been turned in to the agencies and a
report has been issued to APPL, Inc. it is the QC
Directors responsibility to notify each analyst of his
or her performance. If the results are not within the
specified limits, the QC data run at that time is

extensively reviewed.
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Internal performance evaluations audits include
split samples, field duplicates and field blanks which
are run on every 10th sample. The identities of these
audits will be know after the analysis has been completed
- and reported. EFPA QC checks are also used as internal
performance ‘audits and are run on-a gquarterly basis.
Internal audit checks are done once per month or at
intervals adequate to assure the integrity of the project.
These audits will show the data of the audit, who performed
the audit, the project audited, type of analysis, findings
and problems, corrective action taken and the anticipated
date for re-inspection. A sample is chosen at random.
This sample can be at any point cf completion. The QC
director will perform these internal audits. If the

QC director is unavailable the project manager will

perform the audits.

#11
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STATISTICAL ASSESSMENT OF DATA QUALITY

Routine procedures taken from EPA methodology will
be used to assess all data generated in terms of
accuracy, precision and completeness.

Accuracy is the nearness of a result or the mean
of a set of results to the true value. Accuracy is
expressed in terms of percent recovery for a spiked
sample. Percent recovery equals the concentration
found divided by the true concentration times 100.

Shewhart Control Charts are initiaily plotted using
at least 5 spike recoveries. The mean percent recovery
(X) and the standard deviation (s) is calculated.

Upper and lower control limits (UCL, LCL) are
established by adding and subtracting 3 times the
standard deviation from the mean. Spike analysis are
performed on 10% of samples received or at least once
per batch of samples.

Précision refers to the agreement or
reproducibility of a set of replicate matrix spike

results. . Precisicn is usually expressed as the
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relative percent difference.

% difference = 2(A-B) x 100
(A+B)
Since the least difference between a pair of duplicates
can be zero, that value forms the baseline of the
control chart. The control limit will be 3 times the
standard deviation.
Ccmpleteness is the ratio of acceptable
laboratory results to the total number of analysis
perrformed.

C = (1- number of defective results) x 100
total number of requested analysis

Completeness value will be at least 95%.

#12
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CORRECTIVE ACTION

Corrective action will be initiated when the
following problems arise:

1) Any data point beyond the UCL or LCL
on a control chart. : S -~

~

2) 7 successive pcints on the same side <¢f the
mean on a control chart.

3) Less than 50% of the data points fall within
plus or minus one relative standard deviation
of the mean.

4) Unacceptable results on performance evaluation
audits

5) Unacceptable results on inter/intralaboratory
comparision studies

The first step is to repeat the analysis on the
spike/spike duplicate which failed, if this set of
data doesn't fail then the analysis may be treated as
a random error and disregarded. If the repeated analysis
continues to show error a laboratory control spike/spike
duplicate is analyied. If this analysis is in control
then the out of control matrix/matrix spike duplicate can

be'attributed to matrix interference. If the laboratory
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control spike/spike duplicate is out of control the

following measurements are to be taken:

a)
b)

c)

d)
e)
f)

g9)

h)

Stop analysis
Check calculations

Check instruments for proper performance
through accuracy and precision

Vverify standards

Assure the purity of reagent water

Identify and resolve the problem

Increase frequency of gquality assurance checks
to ensure analysis is back in control

Document the problem and solution

Discard all analysis since the last in-control
data point.

#13
#3
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QUALITY ASSURANCE REPORT TO MANAGEMENT

Monthly reports will be submitted in writing to
the Laboratory Director from the Quality Control
Director. The monthly report will contain an assesment

of the data accuracy, precision and completeness.

--Significant quality assurance problems and

recomnendations will be reported verbally as they

arise.
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SOURCES AND PREPARATION OF STANDARDS

The reagents, standards and reference material
required for the methods used at APPL are kept in
specific locations for each section. All orgainc
standards arz located in a refrigerator that contain - : -
ocnly standards. ' A standard refrigerator log is used to
record when a standard is removed from the refrigerator
for use and when it is replaced and who the user was.
The section head is responsible for the standards, t=
make sure they do not go past an expiration date and to

make sure that there is enough standard.

All VOA standards are stored in a VOA specific
refrigerator located in the VOA room. A log is kept of
which standards are on hand.

All GC/MS standafds are stored in a refrigerator
located in the mass spectrometer room. A log is kept of
which standards are on hand and their use.

‘'All inorganic standards and reagents are stored in
the inorganic extraction room. Shelf life is recorded
to show when reordering is necessary. The inorganic

supervisor is responsible for the standards and
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reagents.
All standards that are received at the laboratory
are recorded in a bound lab book located at the quality
control director's desk. An SOP outlines the steps to
take when recording a standard. The QC director distributes . {
the -standards o the appropriate section head.
Preparation of working standards is done by the

section head. The procedure for preparing and

documenting standards is covered in APPL SOPs.
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SAMPLE CUSTODY PROCEDURES

Upon arrival, all samples are inspected for damage.
Any sample container found leaking, broken or damaged in
any way 1s immediately reported to the sample custodian.

.Samples in containers not appropriately preserved or in. -

containers othexr than those recommended by the EPA will ke
noted on receiving -documentation. The client will be informed
by the laboratory.

All samples, after inspection are issued a unigque
APPL, Inc. number. The numbers are numeric and are
logged in the "Sample Receiving Book". The lab number
is affixed to the sample container. A sample analysis
sheet is then filled out for each set of samples. See
Appendix 1. The information contained 6n the analysis
sheet is entered into the laboratory tracking system,
MacIntosh Plus System, Omnis III softwara. A daily
printout is used in all sections to keep track of the
sample load. Each section.head is responsible to
follow the sample tracking in their section. This

information is also entered into the "Sample Analysis

Required" log book. The information contained in this
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book is a simplified version of the analysis sheet in a
bound volume. Client reference, analysis required,
APPL number and analysis sheet number are then readily
available during computer down time. A copy of each
-analysis sheet is distributed tc all pertinent
sections. Once the sample has been properly received
it is cooled to 4°C.
Insuring the integrity of the chain-of-custody for
a sample is of the utmost impoftance. The number of
individuals handling the sample must be kept to a
minimum. When samples arrive with a chain-of-custody
form, see Appendix 2, the form is signed by the
receiving officer, dated, time noted, copied and
returned to the client. A copy of the chain-of~custody
is filed in chronological order in a chain-of-custody
file. A copy is also attached to the sample analysis
sheet to be cross checked for reporting purposes.
When the sample is being analyzed, every piece of
glassware is labeled with its unique laboratory number.
The final vial containing the prepared sample is labeled

with the same number and the instrument analyzing the

#8
i3
09/12/90
22 of 41



Section: #8
Revision: #3
Date: 09/12/950
Page: 23 of 41

sample is programmed with the laboratory number to insure
proper reporting for each sample.

All samples are logged into and out of the
refrigerators. The date, time and the persons initials
are recorded in this log book located in the sample : -
receiving area. The only exception to this proceddre is
that volatile samples are stored separately from all
other samples. All refrigerators are on a temperature
monitoring system which is checked daily.

All samples are kept up to a maximum of 60 days
after the final reports are sent to the client. Samples
will be returned to the client when ever possible.
.5amples that are not returned will be disposed of
properly, to the correct waste disposal site as
determined by the maximum contaminant levels found.

All procedures in sanple receiving, handling and

shipping are covered in APPL SOPs for that section.

A sample flow chart in shown in Table 2.



Section: #9

Revision: #3
Date: 09/12,/¢0
Page: 24 of 41

DATA VALIDATION

Validity of all data generated will be determined
based on the precision and accuracy accessment. All data
calculations will be checked and rechecked a second time
by the analyst.  All raw data will be clearly marked for
proper identification. The validation censist of data
generation, reduction and two levels of review. The data
reduction and validation process is dbcumented and
initialed by the analyst. The following points are
reviewed: Sample preparation, analysis information, GC
samples are within the correct limiﬁs and documentation
is complete. If the QC data doesn't meet the criteria
the sample is re-analyzed. Professional judgement and
experience to evaluate the validity of the reported
results is used. Reports submitted will have sufficient
back-up QC data available for review. Laboratory
reports will be checked and signed by the analyst who
performed the work and will also be signed by the
laboratory director or the QC director.

A laboratory automation system is used to analyze
volatile samples, organochlorinated pesticides,

organophosphorus pesticides and herbicides. To make
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sure the LAS is working properly, calibration of the
instruments as specified in the methods is done every 72

hours. The laboratory automation system manager runs

checks to make sure the system is functicning properly.
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INTERNAL QUALITY CONTROL CHECKS & FREQUENCY

Minimum laboratory quality control checks will

include: blanks, spikes, spike duplicates, standards,

. internal standards, QC Check samples, reagent checks,

surrogate standards as specified by methodology and
control charts.

Method blanks will consist of lakoratory pure
deionized water. For volatile analysis the deionized
water will be boiled 15 minutes. The method blanks
will be carried through the entire analytical scheme.
The method volume will be approximately equal to the
sample volume. Method blanks will be run every 10th
sample or once with every batch of samples.

Matrix spikes and matrix spike duplicates wilil be
run every 1l0th sample or once with every batch of
samples. This data will be documented as precision on
control charts. If spikes exceed control limits
increased precision data is produced until analysis is

back in control. If matrix spike and spike duplicates
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fail QC requirments a laboratory control spike/spike
duplicate will be analyzed. This is to check the
extraction procedure and the instrumentation.

Control charts are maintained daily on each
instrument for standards used. Standards which do not
fall within 2 standard deviations of the mean wilil not
be used for analysis.
| Internal standards are used during GC and GC/MS

analysis whenever they are compatible with the analysis
and methodology used.

Quality congrol samples from the EPA are analyzed
quarterly. Along with EPA check samples APPL, Inc
participates in two EPA sponsored programs; Water
Supply Sﬁudy, EMSL-Cincinnati and the Water Pollution
Laboratory Performance Evaluation, EMSL-Cincinnati.
Both the above programs are twice yearly.

All incoming reagents are logged into a bound lab
book. Lot numbers are recorded along with a space to
log date opened to insure the shelf life isn't
exceeded. Reagents are tested periodically to insure

against laboratory interference.
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Ry

Surrogate standards will be spiked into each

blank, sample and matrix spike according to EPA

methodology.

QC documentation following the Shewhart Control
Chart format will be maintained for precision and

accuracy.




TABLE 1

BFB KEY ABUNDANCE CRITERIA

Mass ' Abundance Criteria
50 15 to 40% of mass 95
75 30 to 60% of mass 95
95 Base peak, 100% relative
abundance
96 S to 9% of mass 95
173 <2% of mass 174
174 >50% of mass 95
175 5 to 9% cf mass 174
176 >95% but < 101% of mass
174
177 5 to 9% of mass 176

CFTPP KEY MASSES AND ABUNDANCE CRITERIA

Mass Abundance Criteria
S 30 to 60% of mass 193
68 <2% of mass 69
70 <2% of mass 69
127 40 to 60% of mass 198
197 <1% of mass 198
198 Base peak, 100% relative
abundance
199 5 to 9% of mass 198
275 10 to 30% of mass 198
365 >1% of mass 198
441 Present but less than mass
433
442 >40% of mass 198
443 17 to 43% of mass 442




TABLE 2

SAMPLE FLOW CHART

Sample Receiving

Sample Storage

Analytical Secticns

Sample Archiving

Check and document physical
condition of sample upon receipt
Verify sample documentation

Log into sample information
systen

Distribute pertinent information
to analytical secticns

Sample is stored in accordance tc
standard EPA guidelines or specific
client instructions '
Monitor all storage areas

Maintain documentation for sample
distribution/sample return

Requested analysis are verified and
performed with all work docurented
Unused sample 1is returned to

sarple receiving

Sample is archived 50 days from
finalized report date, then returnec
to client or arranged for disposal



Compound

Volatile conc.
waste samples

Volatile water
samples

Velatile sludge,

soil samples

Senivolatile
ccne. waste
" samples

Semivolatile
water samples

Samiveclatile
sludge, soil

TABLE 3
Container Preservative
Widemouth glass None

with Teflon
liner 8-o0z.

2-40mL vials
with Teflon lined
septun caps

Widemouth glass
with Teflon
liner 4-o0z.

Widemouth glass
with Teflon
liner 8-o0z.

1 gal amber glass
with Teflon liner

Widemouth glass
with Teflon liner
8-0z.

4 drops conc
HCl Cool,
4°C

Cool, 4°C

None
Cool, 4°C
Cool, 4°C

Holding Time

14 days

14 days

12
>

days

Extracted within

~
o)
o]}
<
[}
V]
=}
Q,
[01]
3
o
}—t
<

within 4C days

14 days

]
)
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Appendix 1

P R

Received 3zv:

SAMPLE ANALYSIS SHEET

Zino:

rt*ention:

2hones:

Client Job,Projects,
cr Location:

Sample Date:

Date Received:

Time:

Delivered 3By:

DUE DATE:

EXTRACT NO LATZIR:

(In RED Ink)

Time In/Color:

P0f (If available):

Chain cf Custody:

Client ID

APPL ID

ipke) _

yes

197

Analvsis Recusste

Additional copies or comments:

Samples remained chilled in shipping containers until
recelved & placed in refrigeratcr/freezer:

ves no

Charges:

Invecicef:

&
11

of Samples tTo whom:



Appenaix 2

SAMPLERS: {Signature)

CHAIN OF CUSTODY RECORD

SHIPPING INFORMATION

|
Phone: l
SHIPTO: Shipper
Address l
- Date Shipped :
Shipment Service 1
Airbill No.
ATTENTION: Cooler No.
Fhone No. '

Relinquished DY: (Signature)

ReceiveC Dy: (Signature

Date ' Time

Relinquished Dy: /Signature)

Receivead by: (Signature)

Date/Time

Relinguished Dy (Signature)

Receivec by: (Signature)

Date/Time

RPelinquished Dy: (Signature;

Receive tor laboratory 0y .iSignature)

Date/Time

*Analysis 1anoratorv shouid complete, “sample condition upcn receipt’”, section below, sign and return top copy 1o

3 WEST SWIFPT, FRESND. CELIFORNIA 93722

AP FEF L, INC. 220
Sampie Site
Number identification

Date Analysis Sample Conditicn:
Sampied <equested Upon Receipt

Form A-382 (Rev. 7/82)




PROJECT
MANAGER

QUALITY CONTROL
MANAGER

SUPERVISING
CHEMIST

HEALTH & SAFETY
OFFICER

SAMPLE
COORDINATOR

APPENDIX 3

ORGANIZATION CHART

OO
—

0)
0)
0)

C)
0)

0)

0)

0

0)

0) -

0)_

0)

Authorizes final report after quality contrzol
supervisor approval

Monitors project status

Coordinates sample logistics between lab and
client

Consults with client on analytical procedures
Check daily GC/MS calibration reports

Reviews all organic analysis to insure ccm-
pliance with quality control guidelines
Implements gquality control check programs
Analytical data validation and reduction
Prepares and circulate in-house blind spikes
Updates certifications with various goverment
agencies

Supervise sectiocnal chemists and technicians
Initiate and monitor gquality ccntrcl prograns
Insure sectional instrumentation maintenance
programs

Generate instrument calibration reports
Monitor analysis of field and queality ccntrcl
samples, matrix spikes, and duplicates

Institutes and monitors safety programs
and training

Tracks all hazardous/potentially hazardous
samples and wastes

Performs laboratory safety audits

Supervises sample-receiving personnel
Monitor distribution and disposition of
samples and chain-of-custodies

Maintaines records for sample tracking and
storage integrity

Coordinates shipping of all samples



Coast-to-Coast Analytical Services, Inc.

QUALITY ASSURANCE MANUAL
and
QUALITY CONTROL PROGRAMS

REVISION DATE:

August 1990

Laurence R. Hilpert, Ph.D.
Vice President/QA Officer

906028




ﬂ

Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section

Section

Section
Section

Section

COAST-TO-COAST ANALYTICAL SERVICES

12

13

14

15

QUALITY ASSURANCE PROGRAM
TABLE OF CONTENTS

Project Description ......icciiecececenas .
Project Organization & Responsibility ...
Quality Assurance Objectives ............
Sampling ProceduUresS .....ceceeeeescesacns
Sample Custody ettt ee ettt
Calibration Procedures & Frequency ......
Analytical ProceduUres .......ceeeesecoeas
Data Reduction, Validation & Reporting ..
Internal Quality Control Checks .........
Performance & System Audits .......c000..
Preventative Maintenance ......cce000eese

Procedures Used to Assess Precision,
Accuracy & Completeness .....c.ceveeeeeeee

Corrective Actions ......civeeeerccnccnns
QA Reports to Management .......occceeesee

Analyst Certification.........eeeeeeenen.

(2232222222222 2

Appendix A cCalibration Reports & Curves

Appendix B Quality Assurance Limits & Control Charts

Appendix C Static Acute Bioassay Procedures

Appendix D Laboratory Equipment & Instrumentation

Appendix E Certifications

11

14

15

15

16

19

19



SECTION 1.0 - PROJECT DESCRIPTION

Coast-to-Coast Analytical Services, Inc. (CCAS) proposes to supply
analytical support for projects dealing with environmental sampling
and analysis of air, water, soil, wastewater, and petroleum prod-
ucts. Projects which CCAS is capable of supporting may include,
but are not limited to the following general descriptions:

1. Buried Tank Investigations

2. California AB 2588 Air Studies

3. Wastewater Pilot Studies

4. Toxicity Bioassay Studies

5. Groundwater Monitoring

6. Hazardous Waste Investigations

7. Soil Gas Studies

8. BTU Value of Gas Determination

9. Compliance Monitoring

10. Expert Testimony

EPA-style or other project-specific data reporting formats can be
developed in support of your individual work orders. However, it
is our experience that these are generally not necessary.

SECTION 2.0 - PROJECT ORGANIZATION & RESPONSIBILITY

CCAS employs a Project Manager system to assure that all work
performed by the laboratory is properly managed and otherwise
attended to. Qualified Project Managers are selected from among
the senior technical officers of the company according to the
nature of the job itself. The Project Manager is responsible for
the review of the initial work requests, the assignment of
resources and the review of both the quality assurance data and the
data used to generate the reports.

For example, when a typical request to provide analytical services
is delivered to the laboratory, the Sample Control Officer selects

a Project Manager. Large clients are often served by preselected
Project Managers such as Dr. Mary Havlicek, Dr. Stephen Havlicek
or Dr. Laurence Hilpert. A copy of the work order developed from
the chain of custody document is sent to the Project Manager for
his/her immediate review. Any changes noted as a result of this
review are sent back to both the Sample Control Officer and the
departments within which the analyses are to be performed. If
1




questions arise, the client is called. An acknowledgement that
describes the work to be performed is returned to the client. The
Project Manager is responsible for polling the Laboratory Informa-
tion Management System (LIMS) in order to verify that the work is
being executed in timely fashion. The Group Leaders and Department
Heads are responsible for notifying the Project Managers regarding
any difficulties which may be complicating the analyses themselves
(i.e.. a special matrix problem) or which might delay the delivery
of the results. The analysts are responsible for performing the
analysis, performing the necessary quality assurance work and
maintaining the "paper +trail" which serves to verify that all
procedures were in control while a set of samples were being
analyzed. The analyst is also required to inform his/her Group
Leader if problems or delays are likely. Thus it can be seen that
project performance is & team effort at CCAS. This system provides
for quality review at the following four levels. '

1. The Analyst - first level review

2. The Group Leader/Department Head - second level review
3. The Project Manager - third level review

4. Signature Review - fourth line review

A diagram showing each of‘ﬁhese levels, the typical CCAS project
organization and the 1levels of responsibility within a typical
project is provided as Exhibit 1.

SECTION 3.0 - QUALITY ASSURANCE OBJECTIVES

The first objective of the Quality Assurance Program at CCAS is to
provide data of known quality. The second objective is to provide
data of the highest quality permitted by the intended use to which
the data will be -put. - -The third objective is to improve the
quality of all data leaving the laboratory, regardless of intended
use. The methods and organizational structures designed to achieve
these worthy objectives are discussed in the sections which follow.

Quality as used to describe the analytical services provided by
CCAS means the productioa of results which are accurate, valid and
precise. This is reflected in the commitment CCAS'technical
resources to the Quality Assurance Program. For example, Dr.
~Laurence R. Hilpert who serves as the CCAS Quality Assurance
Officer holds the rank of Vice President and is therefore fully
authorized to direct Quality Assurance measures within all
departments at all branches of the Company. Prior to joining CCAS
three years ago, Dr. Hilpert was employed by the National Bureau of
Standards, now known as the National Institute for Science and
Technology (NIST), for 11 years where he was responsible for the
certification of Standaxd Reference Materials for the Organic
Analytical Research Division. Aspects of QA/QC programs utilized

2
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at NBS are now being applied at CCAS. In many cases, these
criteria exceed those specified by EPA.

While the 1level of Quality Assurance automatically supplied at
Coast-to-Coast is more than sufficient for most intended uses,
additional documentation or special report formats can be provided
upon request. Charges for additional documentation range from
nominal for such records as injection records, chromatograms and
calibration curves to considerable for presentation of results in
full EPA CLP-style format. Quality assurance data already supplied
at no additional charge include:

1. Blanks
2. Duplicates
3. Spikes

"4, Surrogate Recoveries (when appropriate)
SECTION 4.0 - SAMPLING PROCEDURES

CCAS employs certified sampling technicians and wuses approved
sampling methods and guidelines as described in SW-846, third
edition, second revision (December 1988); in the Handbook for
Analytical Quality Control in Water and Wastewater Laboratories; in
Standard Methods for the Examination of Water and Wastewater, 17th
edition; in the NIOSH manual and in such individual methods as are
separately provided by EPA (i.e. the TO series of air methods).

CCAS is. able to provide both direct sampling assistance and free
over-the-phone sampling consultation whichever best meets the

client's needs. Our field sampling c¢rew includes six OSHA-
certified personnel with considerable experience in the collection
of samples of a diverse nature. Sampling equipment- such as

bailers, pumps, SUMMA electropolished stainless steel canisters,
and even a meterological station are available for rental to those
clients who wish to conduct their own sampling.
In cases in which one 1is needed, CCAS is able to develop a
representative sampling plan which might include such provisions
as:

1. The selection of appropriate sampling locations

2. The use of field screening protocols

3. The measurement of important supporting data

4. A statistically sound estimation of the number of samples
required.

5. A listing of acceptable conditions for sampling

3



6. The selection of matrices/media to be sampled
7. The selection of appropriate sample containers
8. The selection of safe, effective preservatives

9. The determination of the appropriate sampling frequency
and/or duration

10. Chain of custody documentation
11. Composite vs grab sampling

12. The selection of which parameters are to be measured &
where

13. The use of field filtration

CCAS has been able to develop special sampling and analytical
protocols for parameters not yet described in an official
publication. This capability is becoming more significant in the
light of recent legislation such as Proposition 65 and AB 2588
regulating parameters for which no methods presently exist.

SECTION 5.0 - SAMPLE CUSTODY

Sample Control is the department which documents the receipt of
incoming samples and initiates all paperwork regarding samples.
CCAS is presently operating a computerized LIMS system in parallel
with a manual logbook system. The present schedule anticipates
complete computerization by April 1990.

Upon arrival to the lab the priority of the sample is determined
for order of processing. Samples with short holding times take
first priority. Next in 1line are samples with longer holding
times, but which were brought in to the lab late and are quickly
approaching that holding time. Then the RUSH samples are
processed, then any other sample received.

Samples awaiting processing are held in a refrigerator used only
for that purpose. The refrigerator is kept locked at all times to
maintain security and to keep the samples from being mistaken for
samples already processed. An exception to this is when the

samples are received in sealed coolers in which case they are not '

unsealed until they are processed. Samples with short holding
times do not usually come to the lab this way and those that do are
from certain clients, so CCAS asks to be advised in advance to open
these and process them first.

-




Documentation received with the sample is then reviewed for
accuracy and completeness of information regarding the client, the
sampler, the description of the samples, the date sampled, and any
special request, such as turnaround time, detection limits
required, etc. If the samples come to the lab with a chain of
custody, as is recommended, the chain of custody document is signed
by the Sample Control Officer after it is determined that all
samples listed on that chain of custody have arrived. Notes
regarding the condition of the samples, such as seals being intact,
or bottles not received, or bottles received broken, are made by
the Sample Control Officer on the chain-of-custody document.
Inconsistencies require an immediate call to the client.

The samples are then organized to determine what, and how many
containers of each sample are received. The samples are then
logged into the LIMS system and/or the sample logbook. Each sample
is given a unique log number, with a description (for example, some
analyses require three bottles for one sample, which would be
numbered nnnn-1, nnnn-2, nnnn-3). Information entered into the
LIMS logbook includes the date and time received by the lab, the
client's name, the sampler's name, the description of the sample,
the date and time sampled, the sample destination, each analysis
requested, the initials of the person logging in the sample, each
type of container the sample is in, and any additional notes
regarding that sample, such as a turnaround time. "RUSH" samples

are highlighted and/or specially designated so as to be
conspicuous.

Once the sample is logged in, the sample containers are clearly
marked with the correlating sample number. The sample log numbers
are also recorded on the chain of custody for future reference. 1In
the near future, bar coding will be brought on line as a part of
the LIMS systemn.

A billing sheet is generated by the Sample Control Officer which is
used for several purposes. The accounting department uses it for
invoicing, the project manager receives a copy for tracking
purposes and the client immediately receives a copy which serves as
confirmation that his request has been properly understood. Later
the office personnel mark off the results which have been completed
and reported. Any paperwork regarding the samples is attached to
the billing sheet, including the original chain of custody, any
Work Notification Notices, any Task Request Forms, any completed

original worksheets, all the computer-generated results, and a copy
of the invoice.

Worksheets are then prepared by Sample Control to notify various
groups within the lab of the required analyses. The worksheet
includes information such as the client's name, the sampler's name,
the sample number, the date and time collected, the date and time
received, the turnaround time required, and the sample location.
If a sample is a RUSH, the turnaround time is highlighted to make
sure it is noticed by lab personnel. The analysis requested, the

holding time for that analysis, the EPA Method number, and the




detection limit are also listed as the work is completed, both on
the work order and by direct entry into the LIMS system. The
analyst initials the work order, dates it, and records the results
obtained by entering the information into the LIMS system.

Following log-in, but prior to analysis, a proper location for the
storage of the sample is then determined by the Sample Control
Officer. Similar sample types are stored in the same locked
refrigerators. When the samples are placed in the refrigerator,
the sample numbers are logged into the refrigerator log book. This
logbook includes information regarding the subsample number, the
location, the container type, the analysis needed, the initials of
the person logging them in, and the date logged in. Once the
sample is stored, the worksheets are distributed to the proper
departments, and key personnel are notified of any unusual or
important information such as rushes, unusual matrices, unusual
analyses, samples approaching their holding times, or especially
hazardous samples. When an analyst needs a sample, he/she refers
to the log book and enters the date the sample is checked out and
his/her initials. Upon returning the sample to the refrigerator,
he/she .records the date returned. Again, this function will be
computerized and incorporated into the LIMS system.

Samples known to be extremely hazardous are identified by placing
fluorescent red "dots" on the sample container, on the worksheets,
on the billing sheet, on the chain of custody, and in the log book.
All received samples are thoroughly scanned by a radiation meter to
detect possible levels of radioactivity.

The proper sampling containers, with preservatives where
appropriate, are provided to the client free of charge. This is to
promote the use of the proper containers and preservatives which
provide more accurate results. '

The sample containers and preservatives which are provided include:
Bacteria - Disposable sterilized bag with a tablet of

Sodium Thiosulfate or reusable sterilized
plastic jar with some Sodium Thiosulfate.

Wet Lab work - A plastic bottle without preservative.

CoD, NH3,TKN - an 8 oz. plastic bottle with Sulfuric Acid
(2ml). '

0Oil & Grease - A 1-L amber glass bottle with Sulfuric Acid
(5 ml).

Phenols - An amber liter glass bottle with Phosphoric
Acid.

MBAS - 8 oz. plastic bottle with KH2P04 solution.
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Silver | - A 4 oz.'glass amber bottle with Sodium
(High level) Hydroxide and Sodium Thiosulfate.
Any Metals - A 500 ml amber bottle with Nitric Acid
(5 ml).
- A 4 oz plastic bottle with Nitric Acid
(2 ml).
Chlorinated - Two glass vials with septum seal & sodium
Water for VOA thiosulfate.
Volatile - Two glass vials with septum seal.
Organics
inc. 602s - Two glass vials with septum seal and sodium
for non- sulfate (ASTM - recommended, cleared with
sterile DOHS for use by CCAS, safer than HCl
samples suggested by EPA).
plus - Two plastic "guard bottles" with charcoal

inside which the glass vials are placed
inside to prevent cross-contamination.

TOC - A 40 ml glass vial with a septum seal and no
preservative. '
TOX - A 250 ml amber glass bottle with a septum

seal and no preservative.

Extractables - A 1-L liter amber glass bottle with Teflon-
lined cap.

Variety Soils - A glass "widemouth" jar with Teflon-lined
lid; or a 40 ml glass vial with Teflon-lined
septum sealed cap; or a Shelby tube of brass
ring-capped with snug plastic caps which
have been underwrapped with Teflon tape.

Cyanide - A 1-L plastic bottle with Sodium Hydroxide
(5 ml 50%).

Sulfides - A 1-L plastic bottle with Zinc Acetate
(5 ml 10%.).

Once the sample is two months past the holding time, it is disposed
of, returned to the client, or stored indefinitely. This practice
allows the client ample time to review the data and request further
analyses, if desired.

See Exhibit 2 for holding times, preservatives and recommended
container types.




Exhibit 2

TABLZ 2-i6. REQUIRED CONTADRERS, PRESERVATION TECHNIQUES, AND HOLDLG TIMES

1

Nae . Container Preservation Moximn holding time

Bacrerial Tests:

Coliform, fecal and total P, G Cool, 4°C, 0.008% N.aZS;7 6 hours

Fecal streptococei P, G Cool, 4°C, 0.008% Naz%% 6 hours
Inorganic Tests:

acidicy P, G Cool, 4°C 14 days

Alkalinicy P, G Cool, 4°C 14 days

Axonia P, G Cool, 4°C, HZSOA to pik2 28 days

Biochemical oxygen demand P, G Cool, 4°C 48 hours

Bromide P, G None required 28 days

Biochemical oxygen demand, P, G Cool, 4°C 43 hours

carbonaceous

Chemical oxygen demand , Cool, 4°C, H,S0, to pHQ 28 days

Chloride , Nore requi N 28 days

Chlorine, total residual
Color

Cyanide, total ard amenable

to chlorination
Fluoride
Hardness
Hydrogen fon {pH)
Kjeldanl and organic
nitrogen
Metals:
Chromiun VI
Meroury
Metals, except chromium VI
ard meracy
Mitrate
Nitrate—nitrite
Nitrite
0il and grease
Orzanic carbon

Orthophosphate

QOxygen, Dissolved: Probe
Winkler

Phemnols

Phosphorus (elemental)
Posphorus, total
Residue, total
Residue, Filterable

'Y 'u 'Yty 'Y
OO0

‘o 'y U o
QOO0

s ’d:v'd
«Q

(22 1]

QD

P, G

G Bottle and top
do

G only

P, G
P, G

Residue, Nonfilterable (TSS) P, G

Residue, Settleable
Residue, volatile
Silica

Specific conductance

P, G
P, G

P, G

None required

Cool, 4°C

Cool, 4°C, NaCH to piD12,
0.6g ascorbic acid

None required

1-|:‘io3 to pHQ, stok to piQ
Nen2 requirad

Col, 4°C, HZSO‘,‘ to pHQ

Analyze immediately
48 hours
14 days

28 days
6 months
Analyze immediataly
28 days

Cool, 4°C 24 hours
to pHQ 28 days
HNQ, to pHQ 6 months
Cool, 4°C 48 hours
Cool, 4°C, stoa to pHQ 28 days
Cool, 4°C 48 hours
Cool, 4°C, SOA to piQ 28 days
Cool, 4°C, or HZSO[‘ to 28 days
pHQ
Filter immediacely, cool, 4°C 48 hours

None required

Fix on site and store in dark

Analyze immediately
8 hoxs

Cool, 4°C, H,S0, to pAQ 28 days

Cool, 4°C 48 hours

Cool, 4°C, H,S0, to pQ 28 days

Cool, 4°C 7 days

Cool, 4°C 7 days

Cool, 4°C 7 days .

Cool, 4°C 48 hours

Cool, 4°C 7 days

Cool, 4°C 28 days

Cool, 4°C 28 days
Revision 0
Date September 1986
From SW-846

Includes Revision 1
December 1987



kxhibit 2

TABLE 2-16. REQUIRED CONTADNERS, PRESERVATION TECHNIQUES, AND HOLOING TIMES (QINTINUED)

1

Nape Contafner Preservation Maximm holding time
Sulfate P, G Cool, 4°C 28 days
Sulfide P, G Cool, 4°C, add zinc acetate 7 days
plus sodium hydroxide to ptD9
Sulfite P, G None required Analyze {mmediately
Surfaczants P, G Ceol, 4°C 48 hours
Temperature P, G None required Analyze
Turbidicy P, G Cool, 4°C 48 hours
Crzanic Tests:
Purgeable Halocarbons G, Teflonlined Cool, 4°C, 0.008% N.azszo3 14 days
septum .
Purgeable arcmatic G, Teflon-lined Cool, 4°C, 0.0082 NaZSZOS' 14 days
septum HCl to pi2
Acrolein ad acrylonitrile G, Teflon—lined Cool, 4°C, 0.0087 NaZSZO3, 14 days .
septum . Adjust pH to &5 '

Phenols

Benzidines
Phthalate esters

fNitrosanines

PC3s, acrylonitrile
Nlcroaramatics and
isophorone
Polymclear aromatic
hydrocarbons
Haiocetchers
Chlorinated hydrocarbons
T :
Total orzanic halog
Pesticides Tests:
Pesticides
Radiological Tests:
Alpha, beta and radium

i
i
i
i
i
l hydrocarbons
i
|
1
i
i

G, Tefloo~lined cap

G, Teflon=-lined cap
G, Teflon=lined cap

G, Tefion-lined cap

G, Teflon~lined cap
G, Teflon~lined cap

G, Tefloo-lined cap
G, Teflonlined cap
G, Teflon-lined cap
G, Teflon-lined cap
G, Teflon~lined cap
G, Tefloo-lined cap

P, G

Cool, 4°C, 0.008% Na25203

Cool, 4°C, 0.008 Na S.0
%l, adc ‘hz 2 3
Cool, 4°C, store in dark,
0.008% 5203
Cool, 4°C
Cool, 4°C, 0.008% S.0
store in dark Naz 23
Cool, 4°C, 0.0082 S.0.
store i{n dark Naz 273
Cool, 4°C, 0.008% Nazszo3
Cool, 4°C

Cool, 4°C, 0.008% Na_S.0.
Cool, 4°C; H,S0, :r;a%az&
Cool, 4°C, pH 59

H\O3copﬂ<2

7 days until extraction,
40 days after extraction
7 days until extraction
7 days uncil extraction
40 days after extraction
W) days after extraction

40 days after extraction
40 days after extraction

40 days after extraction
4) days after extraction

40 days after extraction
40 days after extraction

7 days
40 days after extraction

6 months -

Lholyechylene (P) or Glass (G)

Revision 0]

Date September 1986

Frop SW-846

IncTuﬁes Revision 1
December 1987




SECTION 6.0 - CALIBRATION PROCEDURES & FREQUENCY _ '

The calibration of laboratory instruments 1is performed at the
specified frequency and within acceptance limits published by EP2
(i.e. the response factors and relative percent deviations for EPA

methods 8240 & 8270). In cases in which specific guidelines are
not available, CCAS applies either the manufacturer's recommended
guidelines or in-house guidelines. Where calibration frequencies

are not specified by the method itself, verification is generally
established at least once daily following the initial development
of a multipoint calibration curve.

Where available, <calibrations are carried out wusing certified
reference materials. Although these can be very expensive as 1is
the case for certified National Bureau of Standards traceable'
specialty gas standards, the additional accuracy and credibility
are well worth the cost. More importantly, CCAS analysts are
trained to detect calibration problems at the bench and realize
that these must be corrected before carrying on with any additional
analyses. Guidelines have been developed and affixed to such
equipment as GC/MS systems specifically to assist the analysts in
detecting problems in cases in which data are typically processed
by persons other than those operating the equipment.

A selection of representative calibration curves and reports is
provided as Appendix A. :
SECTION 7.0 - ANALYTICAL PROCEDURES

CCAS employs analytical methods described in the following
references:

1. SW-846, third edition, second revision, December 1987

2. Standard Methods for the Examination of Water and
Wastewater, 17th edition, 1989

3. Methods for the Chemical Analysis of Water and Wastes, EPA-
600/4-79/020, 1983

4. Annual Book of ASTM Standards
5. EPA Compendium Series Methods for the Analeis of Air, 1988
6. AOAC Official Methods of Analysis, 15th edition, 1990

7. NIOSH Manual of Analytical Methods , third edition, 1987

8. Code of Federal Regulations 40, Revised 1985

If special protocols such as may be required by regulation in thel
absence of well-established methods (i.e. Proposition 65 and AB
2588) are desired, CCAS is uniquely well-qualified to develop them.
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For example, CCAS 1is presently under contract to the State Air
Resources Board to develop methods needed to quantitatively
determine ethylene oxide at global background 1levels. As 1is
typical in such cases, CCAS begins, if possible, with the modifica-
tion of an existing EPA method. This step ensures a more accept-
able reception when the documentation of the method is presented to
the regulators. As a member of EPA's Technical Assistance Team and
EPA's Air Toxics Workgroup, CCAS has added credibility even when
there are no related EPA protocols to modify.

Dr. Hilpert, CCAS' Quality Assurance Officer, is responsible for
maintaining the company's Manual of Standard Operating Procedures
(SOP). This manual is a collection of published analytical proto-
cols, plus comments, cautions and equipment-specific instructions.
Trainees are required to read and understand specific SOPs before
being internally certified to perform a given analysis. Analysts
are regularly given updates of those SOPs relating to the analyses
they are certified to perform. Department heads maintain copies of
all SOPs applying to their departments while the Laboratory
Directors and higher ranking officers have complete copies of all
SOPs. The SOP system ensures that all analyses are performed to.
the same high standards throughout the Company. More importantly,
no analyst is allowed to deviate from the approved SOP without the
prior approval of the Quality Assurance Officer. Failure to follow
a SOP can be cause for dismissal.

Procedures applied are always identified by reference to an EPA
method or by reference to some other specific source on all CCAS

analytical reports. Senior CCAS technical staff are always
available to assist clients by discussing the merits of all methods
performed by the laboratory. By guiding the <client 1in the

selection of an appropriate method, CCAS believes that we will be
able to provide a more complete and valuable service.

SECTION 8.0 - DATA REDUCTION, VALIDATION & REPORTING

The lines of responsibility for data reduction, validation, and
reporting are clearly delineated - everyone is responsible for
generating valid data. An elaborate system of internal
recordkeeping has been designed which allows the Quality Assurance
Officer (Dr. Hilpert) to determine when the sample came in, how it
came in, who collected it, who received it, who prepared the work
order, where and how the sample was stored, who had each sample,
when he had it, how much he used and what he did with it. Sample
preparation records are kept which show both the date of

preparation and the person who prepared it. Volumes of reagents
added, concentration factors and comments are written in the
preparation logbooks. Sample analysis logbooks are kept for each

instrument which show the date analyzed and who ran the equipment.
If data are transcribed or calculations are made, the time of
transcription or calculation and the analyst's initials are written
on a hard copy of the calculation or transcription which is
maintained as a permanent record. Standard preparation records are




similarly documented in special departmental logbooks created for
this purpose.

Thus, it is clear that everyone is responsible for quality at CCAS.
Their various roles have already been explained in Section 2.
Documentation of this responsibility is what makes the QA/QC system
particularly effective. In addition to the workstation and
instrument logbook documentation, those providing second and third
level data review (group leaders/department heads and Project
Managers) must sign and date their work. Similarly, data reduction
staff such as the GC/MS data processing group led by Dr. Rafael
Espinosa (formerly of the National Bureau of Standards) must
initial their work in order to maintain accountability. Even the
word processing technician who prepares the report must put his
initials on the f£final report! Ultimately the senior scientist
signing the report has final responsibility. The documentation of
these responsibilities is also being incorporated into the LIMS
system which will collect the records all in one place, thereby
facilitating retrieval.

Data collected from several different departments are separately
evaluated first by the analyst, second by the department head, then
collectively by the Project Manager, and finally by the signer of
the reports. The collective review may include a check of the ion
balance, examination for compatible constituents and whether or not
the results make sense. The latter part of the evaluation process,
which might be described as certification, includes the review of
the quality assurance data. Among the questions considered are:

1. Is the full method blank acceptable?

2. 1Is the duplicate sufficiently precise?

3. 1Is the calibration validated?

4. 1Is an acceptable spike recovery obtained?

5. Do the number of significant figures reflect the
precision of the method?

6. Is the methoa of analysis correctly stated?

7. Is the method of sample preparation correctly stated?
8. Are correct holding times observed?

9. Are the units correct?

10. Are the practical quantitation limits correct?

11. 1Is an acceptable value obtained for the Certified
Reference Material?

12. Are surrogate recoveries acceptable?
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Only after all questions have been satisfactorily answered are the
data considered to be validated. At that point, the report is
signed and transmitted to the client. For those elements of the
evaluation involving the LIMS system, password protection further
prevents the release of improperly reviewed data.

Written acceptance criteria for blanks, the CCAS spikes, dupli-
cates, and reference samples make it easier for our analysts to
identify and correct suspect data. Multiple person review
increases the opportunity to eliminate data of suspect quality.
Ph.D./Senior Scientist review applies experience regardlng sensi-
bility to detect suspect data.

SECTION 9.0 - INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks include, but are not limited to
those items which are discussed separately in the paragraphs which
follow. It should be further noted that these are documented as
part of the Company's record keeping practices and are therefore
available for wuse 1in wvalidating the quality of all results
generated by CCAS laboratory facilities. Furthermore, many of
these quality control checks incorporate numerical acceptance
criteria which require corrective action if exceeded.

9.1 Instrument Performance Criteria - Where available, published
instrument performance criteria such as those developed by EPA for
use in connection with the methods for volatile and semivolatile
organics analysis are employed to verify that instruments are
performing according to specifications. These method-specific
criteria are provided as Exhibits 3 and 4 respectively. In-house
criteria, serving the same purpose have been developed for other
instrumentation and are generally based on the manufacturer's
specifications.

9.2 Reasonableness - This highly significant criteria is often
overlooked by regulatory documents - presumably because it is
subjective rather than quantitative in nature. Furthermore, since

the assessment of reasonableness requires experience, not all
laboratories are equally qualified to provide this form of internal
guality assurance. Reasonableness considers such things as the
relationship to other samples from a given site, comparison of the
current data with historical data, a knowledge of environmental
degradation processes, a knowledge of the composition of commercial
products such as fuels, solvents and-  pesticides which may be
released to the environment. The key ingredient in CCAS' ability
to provide this element of internal quality control is experience.
For this reason, all CCAS-released reports are reviewed by an
experienced Ph.D. scientist before signing. The experience-based
criterion applied may best be summed up as follows: "If it doesn't
make sense, it is probably WRONG!"
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Exhibit 3

TARLE 3. BFB KEY ION ABUNDANCE CRITERIA

Mass Ion Abundance Criteria
50 15 to 40% of mass 95
75 ' 30 to 60% of mass 95
95 base peak, 100% relative abundance
96 . 5 to 9% of mass 95
173 less than 2% of mass 174
174 greater than 30% of mass 95
175 5 to 9% of mass 174
176 greater than 95% but less than 101% of mass 174
177 5 to 9% of mass 176
Exhibit 4

TABLE 3. DFTPP KEY IONS AND ION ABUNDANCE CRITERIA2

Mass Ion Abundance Criteria ;
51 30-60% of mass 198
68 {2% of mass 69
70 : {2% of mass 69

127 : 40-60% of mass 198

197 1% of mass 198

198 Base peak, 100% relative abundance
199 5-9% of mass 198

275 10-30% of mass 198

365 >1% of mass 198

441 Present but less than mass 443

442 >40% of mass 198

443 17-23% of mass 442

4).W. Eichelberger, L.E. Harris, and W.L. Budde. “Reference Compound to
Calibrate Ion Abundance Measurement 1n Gas Chromatography-Mass Spectrometry*,
Analytical Chemistry, 47, 995 (1975). :




9.3 Control Charts =~ Method-specific matrix-specific quality
control charts have been developed by each of our laboratories for
each of the parameters they determine. These are updated on a
monthly basis and released to the analysts, group leaders,
department heads, project managers, technical officers of the
company and to the Quality Assurance Officer. These graphical
representations allow analysts at the ©bench to immediately
determine if an "analysis is out of control so that corrective
action will not be delayed. At higher levels of review, they serve
to validate the data as it is being reviewed. A large number of
example control charts may be found in Appendix B.

9.4 Surrogate Spikes - Wherever possible, compounds closely related
to the analytes but not having commercial use are added to every
sample prior to sample preparation. The recovery of these
materials demonstrate that losses have not occurred during sample
preparation and that analytes of a similar nature could have been
recovered from that sample. Acceptance criteria are posted on each
instrument thereby promoting early problem detection.

9.5 Replicate Samples - Results from replicate sample analyses are
a measure of precision. One sample in ten is split for duplicate
analysis in order to verify that acceptable precision is achieved.
If more than one sample matrix is involved, the above criteria
apply to each sample matrix. If acceptable precision is not
verified, further analyses are halted until a cause has been
identified and corrective action taken. If samples are expected to
be clean, duplicate water spikes are performed in order to evaluate
precision. '

9.6 Spiked Samples - Results from spiked sample analyses are a
measure of accuracy. One sample in ten is spiked with several of
the Priority Pollutants 'in the compound class or classes under
investigation. If more than one sample matrix is involved, the
above criteria apply to each sample matrix. Spike recoveries are
calculated by the method detailed in ASTM Method D 3856, Section
11.5.4, Annual Book of ASTM Standards, Volume 11.01, Water, (1986).
CCAS usually selects the same sample used for the replicate
analysis. 1In this way, CCAS can base the percent recovery upon the
amount added and the mean of the duplicate determinations and
thereby minimize the effect of precision upon the determination of
accuracy. Again, if acceptable recoveries are not obtained,
further analyses are halted until a cause has been identified and
corrective action taken.

9.7 Certified Reference Standards - CCAS analyzes US EPA and NBS
certified reference materials along with the samples in order to
certify the accuracy of results. In order to establish CA state

certification for drinking water analysis, CCAS = analyzed g

performance evaluation samples from the California Department of
Health Services. CCAS achieved a perfect score for all of the

parameters included in the test. Such standards are sometimes also
submitted to us by our clients. Since the expected results for
standards of this type generated in-house are known, problems may
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be detected and corrected at a very early stage. Results not
within the acceptance range are investigated, and corrective action
taken to insure that results are within the acceptable range prior
to the analysis of further samples.

9.8 Internal Standards - Known amounts of internal standards are
added to every sample or sample extract for organics analysis.
This technique permits CCAS to compensate for minor changes in
instrument performance by relating analyte concentrations to the
response of the internal standards. Values for the internal
standard response outside the acceptance range established for each
instrument constitute grounds for rejecting the data. Since these
ranges are posted right on the instrument, immediate problem
detection is possible. The analyst is then required to determine
the cause of the problem and correct it before reanalyzing the
samples.

9.9 Daily Standard and Blank Runs - Each day's runs are preceded
by instrument tuning, initialization of analytical parameters,
standard runs containing all of the analytes to be determined plus
the internal standards, surrogates, and blank runs. Hard@ copies
and computerized records of all such runs are maintained. The
blank run is compared with acceptance criteria established for the
laboratory. If an acceptable blank is not obtained, the problem
must be corrected before samples are processed.

9.10 Verification of Results with an Alternative Method - The range
of capabilities available at CCAS often makes it possible to
determine a given parameter by one or more alternate methods. For
example, calcium may be determined by atomic absorption, EDTA
titration, ion chromatography, or inductively-coupled-plasma
spectroscopy. Fuel-related materials may be determined by gas
chromatography using either flame ionization detection or selective
ion mass spectrometry. Purgeable organics in soil may be extracted
by headspace or purge-and-trap techniques. Polychlorinated
biphenyls may be determined by gas chromatography followed by
electron capture detection or by selective ion mass spectrometric
detection. When results are in question or are known to be the
subject of legal action, they are verified with another method.

9.11 Logbooks - Logbooks documenting the preparation of standard
and surrogate solutions are maintained. Information regarding the
source of the standard, lot number, weight or volume of standard
used, date prepared and name of preparer are included. Solvents
used to prepare standard and surrogate solutions are checked for
purity prior to use. Logbooks documenting the use of each
analytical instrument are maintained; a description of every sample
(including standards, duplicates, spikes and blanks) is recorded in
the log book as the samples are analyzed. Likewise, logbooks
documenting periodic maintenance and repairs to each instrument are
maintained.
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‘SECTION 10.0 PERFORMANCE & SYSTEM AUDITS

.. The Quality Assurance QOfficer and/or other corporate executives

conduct both performance and systems audits of the laboratory in
order to ensure that data of a defensible quality are produced atl
all times. As part of its laboratory certification program, the
State of California also conducts both performance and systems
audits. In addition, an independent accreditation service, thel
American Association fQr Laboratory Accreditation visited CCAS in
the Fall of 1989 and conducted a comprehensive systems audit prior
to issuing accreditation.

Performance audits are Quantitative in nature and are designed to
evaluate specific analytical measurement systems. They may be open
or blind and may originate with the laboratory, with the client orl
with a regulatory agency. Samples of a known composition are
‘obtained from EPA, the National Institute of Science and Technology
(NIST, formerly the National Bureau of Standards), or from a com-
mercial source such as ERA. These are analyzed along with ourl
regular sample workload. Results are compared with acceptance
limits and communicated to the analysts following the completion of
the work. Correct results are acknowledged publicly within thel
laboratory to promote & general appreciation for quality while
incorrect results are addressed by a formal notice with a request
for corrective action. An example report generated by a "blind"
performance audit is provided as Exhibit 5.

Systems audits are qualitative reviews of the laboratory quality
control measurement system designed to verify that these systems
are being used appropriately. A partial systems audit might be as
simple as a short question and answer session with a group or
department. These might reveal procedural misunderstandings which
could be corrected on the spot and/or by rewriting the Standard
Operating Procedure (SQP) with improved clarity.

Systems audits may be carried out at any stage of an analyticall
program. For example, CCAS certifies analysts for proficiency in
the procedures which they are to perform before allowing them to
perform them. This aetivity represents a kind of one-on-one
systems audit. Analyst certifications are reviewed annually, as
individual procedures are revised, or as new procedures are added.
These are all examples of systems audits. ' l

Items addressed in a typical systems audit include a comparison
between actual laboratory practice and the protocol as written in
the standard operating procedure. While most such audits serve
only to verify that laberatory procedures are in control, they are
the best way to discover evolutionary variations from the SOP that
need to be incorporated formally into the SOP or eliminated. These
reviews also provide amalysts with an opportunity to communicate
problems associated with the existing SOPs.
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Exhibit 5
Example Report
Blind Performance Audit

AIR. WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA DEPT of HEALTH SERVICES

Central Contral Coast Lab Number: F-11135dup
Coast - Analytical Services Collected: 98/24/89
Analytical 141 Suburban Road , Suite C-4 Received: 98/24/89
Services san Luis Obispo, California 93481 Tested: g9/67/89
(885) 543-2553 Collected by: Unknown
EPA METHOD 5@8/698/8888 - PESTICIDES AND PC8'S

General Auto Supply SAMPLE DESCRIPTION:

ERA Check Sample, Lot #522,

Water, Submitted Blind as

General Auto Supply

Duplicate Analysis

Detection Limit True Acceptance
Compound Analyzed (PQL*) Cone. Yalue Range Percent
(ug/L) (ug/L)  (ug/L) (ug/L) Recovery

Heptachlor - g.81 g.13 .17 0.961-9.18 76.
Aldrin 9.81 9.17 g.26  8.19-8.29 71.
p.p'DDE g.61 g.22 §.23 9.971-8.32 96.
p.p'0DDT 2.91 8.47 9.47 g.17-9.68 199.
* Practical Quantitation Limit
Compounds listed as "not found®™ would have been reported if present
at or obove the listed detection limits. Sample was extracted 98/28/89

by EPA Method 3518.

Respectfully submitted,

ECD#1

89/18/89 W&ym
F11135du.wr1/74 Mary Havlicek, Ph.D.
MH/ss/ss/ss President



SECTION 11.0 - PREVENTATIVE MAINTENANCE

Coast-to-Coast Analytical Services, Inc. has opted to purchase
service contracts on selected major instrumentation to ensure the
availability of regularly-scheduled and ©periodic maintenance.
Since even the typical 72-hour guaranteed response time is not
sufficient for the modern laboratory, CCAS has begun to rely to a
greater extent on expanded in-house supplies of spare parts, on
improved in-house repair capabilities and on the availability of
backup instrument instrumentation from the same manufacturer. For
example, when one of the GC/MS systems develops a problem, CCAS is
generally able to quickly isolate the problem by swapping boards

"with one of the operating instruments. The malfunctioning part is

then ordered by overnight delivery service, thus often suffering
only one day of downtime.

In-house preventative maintenance such as filter changes, pump-o0il
replacement, cleaning of optics, etc. is documented in instrument-
specific maintenance logbooks kept with each instrument. Scheduled
preventative maintenance is similarly recorded as are in-house and
commercial repairs.

SECTION 12.0
PROCEDURES -USED TO ASSESS PRECISION, ACCURACY & COMPLETENESS

12,1 Precision - Measures the dispersion of repeated measurements
of the same parameter in the same sample from one another. The
tools employed to routinely assess precision at CCAS include:

a. Duplicate Analyses
b. Duplicate Matrix Spikes (also measure accuracy)
c. Duplicate Samples '
d. Calibration Curves
e. Quality Control Charts (also measure accuracy)
12.2 Accuracy - Measures the deviation of the reported value from

the true value. The tools employed to routinely assess accuracy at
CCAS include: ‘

Confirmation by an Independent Method
Quality Control Charts (also measure precision)

a. Certified Reference Materials _

b. Commercial Performance Evaluation Samples

c¢. Laboratory Control Samples

4. Spikes

e. Matrix Spike Duplicates (also measure precision)
f. Sensibility

g.

h.

12.3 Completeness -The QA definition of completeness refers to the
degree to which valid data are produced under a particular QA pro-
gram. Appropriately enough, exprgssed_as a percentage, the job is
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never done. Since the QA objectives discussed within and generally
adopted by EPA are based on the 95 percent confidence level, about
5 percent of the tests fail EVEN WHEN THE SITUATION IS FUNCTIONING
PROPERLY. Thus the QA target for completeness is 95 percent. The
actual percent of samples reported vs. samples received, of course
will be closer to 100 psrcent since the statistical 5 percent, plus
the real "out-of-control" results will be repeated, if possible,
and matched with acceptable QA data.

The measurements used to describe completeness may be calculated
according to one of the two formulas presented below:

A, Results provided divided by samples submitted expressed
as a percent,

B. Accepted results generated divided by number of analyses
performed.

Typically CCAS'customers are concerned only with the first defini-
tion.

SECTION 13.0 - CORRECTIVE ACTIONS

The detection of a Quality Assurance problem at CCAS, as explained
above, may arise at the bench, during review by the Group Leader/
Department Head, by the Project Manager or by the Ph.D. chemist who
signs the reports. It is the responsibility of the detecting party
to initiate corrective action by completing an “Analysis Out of
Control" form. In use for more than a year, these forms have
developed the positive acceptance required to make the system a
success. Forms are now generated routinely by bench analysts,
middle managers and senior technical staff. They are sent upward
through the ranks as well as downward and are generally recognized
as a form of communication designed to improve quality. A blank
form is presented as Exhibit 6. It should be noted that because a
written response is required, the CCAS system documents not only
problems but also solutions. The following are among the items
which must be inspected and, if a problem is discovered, for which
corrective action is regQuired. '

13.1 Calibrations/Instrument Responses - Analysts must initiate
retests and take corrective actions anytime these are out of
limits. Since valid data cannot be generated in the absence of a
proper instrument response, detection of problems must be immediate
and corrective action is absolutely required before analyses can be
resumed. For these reasons, acceptance criteria of this type are
posted right on the instrument. Detection of a problem is most
often achieved by the analyst him/herself.

13.2 Instrument Blanks - Results. provided for all analytes must be
below the reported practical quantitation limits. Analytes for
which a signal is noted but for which the signal is too weak to
provide a value above the practical quantitation 1limit may be
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reported either as "not found" or _with a calculated value and a
footnote explaining that such 1levels are reported only in the
blank. CCAS prefers the latter format since it is provides more
information, but allows the client to express a preference.
Required actions typically begin with a rerun under the same
conditions. If the rerun is acceptable, it is concluded that
carryover was the cause and no further action is required. If the
rerun is also unacceptable, it is concluded that the analytical
system is contaminated. More serious corrective actions such as
cleaning the system, replacing sample contact parts, etc. must then
be undertaken before analyses can be resumed. Here -again,
detection of a problem is most often achieved by the analyst.

13.3 Method Blanks - Method blanks differ from instrument blanks in
that they are brought through all sample preparation steps prior to
being introduced to the instrument. They therefore describe
contamination which may originate in the laboratory as well as
within the instrument. The reporting options are the same as have
already been described in the previous subsection. Values at or
above the practical gquantitation limit require corrective action.
In this case, a comparison with the corresponding instrument blank
may permit the problem to be 1isolated. If the instrument is
implicated, the corrective actions described in the previous
subsection apply. If the sample preparation is suspect, an
immediate systems audit may pinpoint the source of the problem. If
not, further isolation may be necessary. This is accomplished by
the use of reagent blanks and sample preparation step blanks.

13.4 Travel Blanks - Travel blanks are containers of analyte-free
water supplied to the client by the laboratory and sent back to the
laboratory unopened. They serve to detect incidental contam-
ination arising from shipment and storage prior to analysis. 1If a
comparison to the instrument and method blank indicate that the
problem is indeed due to shipment and storage, corrective actions
might include the replacement of shipping containers, the cleaning
of refrigerators, etc.

13.5 Field Blanks - These are employed to detect contamination
arising from contact with sampling equipment, during shipment or
during storage. Since they also detect contamination originating
during sample preparation and analysis, an unacceptable result
requires isolation by comparison with the method blank, the travel
blank and the instrument blank. If these are clean, the client is
advised that a sampling problem may exist. Appropriate corrective
actions include the use of properly cleaned samplers, pumps,
bailers, etc.

13.6 Spikes - Unacceptable spike data include all points beyond the
upper or lower control 1limits on the Quality Control Charts or
three points in a row above or below the mean when at least one is
near the warning limit. Potential corrective actions include a
systems review between the analyst, the data processor, the person
preparing the spike and the group leader. If a surrogate of the
same class as the analyte for which a poor recovery was noted is
present, it may serve as an indicator of a matrix problem. When
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such is the case and a duplicate spike provides a low recovery, the
likely cause is a matrix effect and analyses may be resumed.
Otherwise, analyses are suspended while the issue is resolved.

13.7 Duplicates - Unacceptable precision may indicate a non-homo-

geneous sample, a dirty instrument, or an instrument malfunction
that compromises reproducibility. Corrective actions again include
a systems review with the analyst and group 1leader plus the
physical reexamination of the sample. The signal-to-noise ratio of
the instrument should be examined as its deterioration indicates
that cleaning may be needed or troubleshooting procedures
undertaken. Analyses are to be suspended until the source of the
problem has been identified and corrected.

13.8 Sensibility - Unusual results are generally detected by the
Project Manager or signing Ph.D. chemist since a higher level of
experience is needed to make observations of this type. Because
these senior staff have access to all of the analytical data which
relate to a project, they are also able to develop an overview of
the situation that allows them to spot potential inconsistencies
between separate analytical tests involving the same analytes.
Examples of data which don't make sense would include groundwater
thought to be contaminated with gasoline but having a suspiciously
low BTX (a possible indication of diesel), or a narrow range
petroleum distillate described as diesel (probably Stoddard
solvent). Corrective actions usually involve reruns, discussions
with the client, performing additional tests, etc. If otherwise
sensible results are of a sensational nature, the above actions may
be supplemented by resampling, reanalysis or even splitting samples
with another laboratory. In this case, the concern is that any
results which had . the potential to require costly remediative
actions by the client should not be released without extremely
thorough documentation.

13.9 Other Corrective Actions - Instruments suffering from high
problem rates or failing to meet performance criteria may be sent
back to the manufacturer. Trainees failing to achieve proficiency
may be dismissed and analysts repeatedly found to be the source of
"out of control" situations are retrained or dismissed. Methods
which are the subject of frequent "out of control" notices may be
revised, replaced or abandoned.

SECTION 14 - QA REPORTS TO MANAGEMENT

Within CCAS, QA doesn't just report to management, QA IS
management. Dr. Hilpert is an Officer of the Company, holds the
rank of Vice President and reports only to the President. He is
authorized to enter into contracts for the company and as such is
one of the only three persons to be empowered. He becomes heavily
involved in major project management as well as in the upgrading of
'staff through in-house training.
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Exhibit 6

Air, Water & Hazardous Waste Sampling, Analysis & Consultation

CoasT-T10- Certified Hazardous Waste, Chemistry, Bacteriology & Bioassay Laboratones
Co 141 Suburban Road San Luis Obt CA 93401 (805) 343-2553 Fax (805) 543-2685
uburban Road *  San Luis Obispo, . 2553 ¢ Fax(803) 5 3
AnaryTicAL 7515. Kellogg, Suite A Goleta, CA 93117 . (805)964-7838 +  Fax (803) 9674386
SERVICES 1885 North Kelly Road  * Napa, CA %4533 o (707M257-7211 «  Fax (707) 226-1001
9333 Tech Center Dr., Ste. 800  « Sacramento, CA 95826 o (516)368-1333 »  Fax (916)362-2484
2400 Cumberland Dr. ¢ Valparaiso, Indiana 46383  « (219)464-2389 '« Fax(219) 462-2933

ANALYSIS OUT OF CONTROL FORM

Department:

Date:

Technician:

Symptoms/Problems:

Samples Affected:

Corrective Actions Taken: Dateﬁ




In addition to reporting to our management, CCAS' Quality Assurance
Program is prepared to report to YOUR management. With every batch
of reports’'you will receive:

1. Blank Report (minimum one, cost zero)

2. Spike Report (minimum one, cost zero)

3. Full Duplicate Analysis (minimum one, cost zero)
4. Travel Blank Report (if appropriate, cost 1/2)

In addition, at nominal cost based on time and materials a client
can elect to receive an overall monthly quality assurance report
summarizing his quality assurance results for +the month and
including relevant instrument performance documentation, copies of
the chain of custody documents, task-specific case narratives and a
discussion of any conclusions CCAS may be able to draw from the
data such as depth relationships, source relationships, area would
be confined to the data and its interpretation since CCAS staff
members are analysts and would not wish to include legal, medical
or engineering conclusions.

SECTION 15 - ANALYST CERTIFICATION

All analysts at CCAS are certified by their supervisor for profici-

ency in the analytical procedures which they perform. Copies of
all current analyst certifications are maintained by department
managers as well as in the employee's personnel folder. CCAS
requires that analysts know and adhere to all aspects of the
analytical methods as well as EPA recommended holding times and
preservatives for constituents. Analysts are notified immediately
of any changes in analytical procedures. Certifications are
reviewed annually or whenever modifications or <changes to
procedures are implemented. CCAS reports the date of analysis and
the analysts' initials as well as the extraction procedure and
analytical methods used on all analytical reports. An example of
the Analyst Certification form is provided as Exhibit 7.
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EXHIBIT 7

ANALYST QUALIFICATION FORM

NAME DATE

List EPA or SM Numcer or Description of Test or Jcb Below

Attach photocopy of work done or else describe it here. (Calibrction curves cnd
raw data for procedures as well as results and QA/QC data must be included.)

Analyst knows: _ _scmple prep holding time preservation interferences
hazardous properties of reagents & samples proper disposcl methods
safety procedures calculations startup shutdown '__repcir

Instrument/Equipment Used

Note any restrictions

Signature of Supervisor Date

—

Copy must be given to: 1lab manager, lab director, department supervisor, analyst.
Original must be placed in analyst's personnel file.
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SOIL GAS SAMPLING PROCEDURE

Probe Placement

A) A clean probe (pipe) is removed from the "clean” storage tube on top of the van.
B) The soil gas probe is placed in the jaws of hydraulic pusher/puller mechanism.
C) A sampling point is put on the bottom of the probe.

D) The hydraulic pushing mechanism is used to push tne probe into the ground.
E) If the pusher mechanism will not push the probe into the ground a sufficient
depth for sampling, the hydraulic hammer is used to pound the probe into the

ground.

Sample Extraction
A) An adaptor (Figure 1) is put onto the top of the soil gas probe.
B) The vacuum pump is hooked onto the adaptor.
C) The vacuum pump is turned on and used to evacuate soil gas.
D) Evacuation will be at least 30 seconds but never more than 5 minutes for
samples having evacuation pressures less than 15 inches of mercury.
Evacuation times will be at least 1 minute, but no more than 5 minutes for
probes reading greater than 15 inches of mercury.
E) Gauges on the vacuum pump are checked for inches of mercury.
1. Gauge must read at least 2 inches of mercury less than
maximum vacuum to be extracting sufficient soil gas to collect
a valid sample.

Sample Collection
A) With vacuum pump running, a hypodermic syringe. ceedle is inserted
through the silicone rubber and down into the metal tubing of adaptor

—

--------L



Tracer Research Corparatian

(Figure 1).

B)  Gas samples should only contact metal surfaces and never contact
potentially sorbing materials (i.e.. tbing, hose. pump diaphragm)..

C) The syringe is purged with soil gas then, without removing syringe needle
from acaptor, a 2-10 mL soil gas sample is collected.

D) The syringe and needle are removed from the adaptor and the end of the
nesdle is capped.

E) If necessary, a second 10 mL sample is collected using the same

procedure.

Deactivation of Sampling Apparatus

A) The vacuum pump is turned off and unhooked from the adaptor.

B) The adaptor is removed and stored with equipment to be cleaned.

C) Using the hydraulic puller mechanism, the probe is removed from the ground.
D) The probe is stored in the "dirty” probe tube on top of the van. |

E) The probe hole is backfilled, if required.

Log Book and U.S. EPA Field Sheet Notations For Sampling (Figures 2A-2D)
A) Time (military notation) |

B) Sample number (use client’s numbering system)

C) Location (approximate description - i.e., street names)

D) Sampling depth

E) Evacuation time before sampling

F) Inches of mercury on vacuum pump gauge

G) Probe and adaptor numbers

H) Number of sampling points used

==
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[) Observations (i.2.. ground conditions, concrete, asphalt, soil appearance,
surface water, odors, vegetation, e:c.) '

J) Backiiil procedure and materials, if used.

Other Recordkzzping
A) Client-provided data sheets are filled out, if required
B) Sample location is marked on the site map

Determination of Sampling Locations
A) Inital sample locations will be determined by client (perhaps after
consultation with TRC personnel) prior to start of job.
B) Remaining sample locations may be determined by:
1) Client
a) Entire job sampling locations set up on grid system.
b) Client decides location of remaining sample
locations based on results of inital study, or
2) Client and TRC Personnel
a) Client and TRC personnel decide location of
remaining sample locations based on results of
inital sample locations.
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ANALYTICAL PROCEDURES

L

Varian 3300 Gas Chromatograph

A) Eguipped with Eleciron Capture Detectors (ECD), Flame lonization
Detectors (FID), Photo Ilonization Detectors (PID) and/or Thermal
Concuctvity (TC) Detectors.

B) The chromatographic column used by TRC for the analysis of halocarbons
is a 1/8" diameter packed column containing Alltech OV-101. This nicely
separates most of the tri-chloro and tetra-chloro compounds that are
encountered in soil gas investigations. The di-chloro compounds tend o elute
ahead of the tri-chloro and tetra-chloro compounds, thus creating no
interference. In the event that assurance of the identity of a compound in
any particular sample is needed, it will be analyzed on a SP-1000 column
after the OV-101 analysis.

Two Spectra Physics SP4270 Computing Integrators.

The integrators are used to plot the chromatogram and measure the size of
the chromatographic peaks. The integrators compute and record the area of
each peak. The peak areas are used directly in calculation of contaminant

concentration.

Chemtical Standards From ChemServices, Inc. of Westchester, Pennsylvania.
A) TRC uses analytical standards that are preanalyzed, of certified purities
and lot numbered for quality control assurance. Each vial is marked with
an expiration date. All analytical standards are the highest grade available.
Certified purities are typically 99%.

B) The Quality Assurance procedures used by ChemService were described
by the Laboratory Supervisor, Dr. Lyle Phipher:

N

|
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1) The primary measurement equipment at ChemServices, the
analvtical balance, is serviced by the Mettler Balance Company
on an annual basis and recalibrated with NBS traceable weights.
2) All chemicals purchased for use in making the standards are
caecked for purity by means of gas chromatography using a
thermal conductivity detector. Their chemicals are purified as
needed. |
3) The information on the purification and analysis of the
standards is made available upon request for any item they ship
when the item is identified by lot aumber. All standards and
chemicals are shipped with their lot numbers printed on them.
The standards used by TRC are made up in a two step dilution
of the pure chemical furnished by ChemServices.

Analytical Supplies

1. Sufficient 2 and 10 cc glass and Hamilton syringes so that none have to
be reused without first being cleaned.

2. Disposable lab supplies, where appropriate.
3. Glassware to prepare aqueous standards.
4. Miscellaneous laboratory supplies.

| _lLr—’—‘i;‘.; ||
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QA/QC PROCEDURES

L Standards
A) A fresh standard is prepared each day. The standards are made by serial
dilution.
1) First, a stock solution containing the standard in methanol
is prepared at TRC offices in Tucsor. The stock solution is
prepared by pipetting the pure chemical into 250 mL of
methanol in a volumetric flask at room temperature. The
absolute mass is determined from the product of volume and
density calculated at room temperature. Hamilton microliter
syringes, with a manufacturer’s stated accuracy of + or - 1%,
are used for pipetting. Information on densirty is obtained from
the CRC Handbook of Physics and Chet;ﬁisuy. Once the stock
solution is prepared, typically in concentration range of 30-1000
mg/L, a working standard is prepared in water each day. The
solute in the stock solution has a strong affinity to remain in
methanol so there is no need to refrigerate the stock soluton.
Additionally, the solute tends not to biodegrade or volatilize out
of the stock solution.
2) The working standards are prepared in 40 mL VOA septum
vials by diluting the appropriate ug/L quantity of the standard
solution into 40 mL of water.
B) The standard water is analyzed for contamination before making the
aqueous standard each day.
C) The aqueous standard is prepared in a clean vial using the same syringe
each day. The syringe should only be used for that standard.
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D) Final dilution of the calibration standards are made in water in a VOA
vial having a Tetlon coatad seprum cap instead of in 2 volumetric flask in
order :0 have the standard in a container with no air exposure. The VOA
bottle permits mixing of the standard solution and subsequent syringe
sampling all day long without opening the bottle or exposing it to air. The
measurement uncartainty inherent in the use of a VOA bottle instead of a
volumetric flask is approximately + or - 1%.

E) The aqueous standard will contain the compounds of interest in the range
of 5 to 100 ug/L depending on the detectability of the individual components.
The standard will be analyzed at least three times at the beginning of each
day to determine the mean response factor (RF) for each component (Figure
3). The standard will be injected again after every fifth sample to check
detector response and chromatographic performance of the instrument
throughout the day. '

F) The RF allows conversion of peak areas into concentrations for the
contaminants of interest. The RF used is changed if the standard response
varies 25%. If the standard injections vary by more than 25% the standard
injections are repeated. If the mean of the two standard injections represents
greéter than 25% difference then a third standard is injected and a new RF
is calculated from the three standard injections. A new data sheet is started
with the new RF’s and calibration data.

% difference = _Aarea - B area

‘A area
Where ; A = mean peak area of standard injection from first calibration
B = peak area of subsequent standard injection

G) The low ug/L aqueous standards that are made fresh daily need not be
refrigerated during the day because they do not change significantly in a 24

7
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hour period. On numerous occasions the unrefrigerated 24 hour old
standarcs have besn compared with fresh standards and no difference has
been measurable. If the standards were made at high ppm levels in water,
the problem of volatilization would probably be more pronounced in the
absence of refrigeration.

H) Primary standards are kept in the hotel room when on a project.

I) A client may provide analytical standards for additional calibration and

verirication.

M. Syringe Blanks
A) Each uL syringe is blanked before use.
B) 2 cc (glass) syringes will each be blanked if ambient air concentrations are
elevated (greater than or equal to 0.01 ug/L) for components of interest.
C) If ambient air concentrations are <0.01 ug/L for components of interest,
a representative sample of at least two syringes are blanked at the beginning
of each day. If representative syringes have no detectable contamination
remaining syringes need not be blanked. If any of representative syringes
show contamination, all 2 cc syringes must be blanked prior to use.
D) Syringe blanks are run with air or nitrogen.
E) If it is necessary for any syringe to be used again before cleaning, it is
blanked prior to its second use.

OI.  System Blanks
A) System blanks are ambient air drawn through the probe and complete
sampling apparatus (probe adaptor and 10 cc syringe) and analyzed by the
same procedure as a soil gas sample. The probe is above the ground.
B) One system blank is run at the beginning of each day and compared to
a concurrently sampled air analyses.
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C) A system blank is run before reusing any sampling system component.

Ambient Air Samples

A) Ambient air sarhples are collected and analyzed a minimum of two times
daily to monitor safety of the work environment and to establish site
background concentrations, if any, for contaminants of interest.

B) All ambient air sampies shall be documented (Figure 3).

Samples _ _

A) All unknown samples will be analyzed at least twice.

B) More unknown samples will be run untl reproducibility is within 25%,
computed as follows:

Difference = = A-B
(A + B)/2

Where; A is first measurement result

B is second measurement result
If the difference is greater than .25, a subsequent sample will be run untl two
measurements are made that have a difference of .25 or less. Those two
measurements will be used in the final calculation for that sample.
C) The injection volume should be adjusted so that mass of analyte is as near
as possible to that which is contained in the standard, at least within a factor
of ten.
D) Whenever possible the atteauation for unknown samples is kept constant
through the day (so as to provide a visual check of integrations).
E) A water plug is used as a gas seal in uL syringes
F) A seal is established between syringes when subsampling
G) At very high concentrations air dilutions are acceptable once
concentration of contaminants in air have been established.
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H) All sample analysis are documented (Figure 3).
[) Separate data sheets are used it chromatographic conditions change

J) Evennthing is labeled in ug/L, mg/L, etc. PPM and PPB notations are to
be avoided.

Daily System Preparation (Figure 4).

A) Integrators parameters are iniualized
1. Pt evaluation

Attenuation

Peak markers

SRS

Auto zero
5. Baseline offset (min. 10% of full scale)
B) The baseline is checked for drift, noise, etc.
C) System parameters are set.
1. Gas flows (Note: N,, air, H, tank pressure on Page 1 of
chromatograms).
2. Temperatures
.a) Injector
b) Column
¢) Detector
D) After last analysis of the day conditioned septa are rotated into injection
ports used during the day and replaced with fresh septa.
E) Column and injector temperatures are run up to bake out rcsndual
contamination.
F) Syringes are cleaned each day
1. 2 and 10 cc syringes are cleaned with Alconox or equivalent
detergent and brush

10
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2. uL syringes are cleaned daily with IPA or MeOH and

purged with N, Syringe Kleen is used to remove metal
deposits in the barrel.

3. Syringes are baked out overnight in the oven of the gas

chromatograph at a minimum temperature of 60°C.

Sample Splits
If desired, TRC's clients or any party, with the approval of TRC's client,
may use sample splits to verify TRC’s soil gas or groundwater sampling
results.
A) Sample splits may be collected in two valve, flow through-type all-glass
or internally electroplated stainless steel containers for analysis within 10
days of collection.
1. Flow through sample collecdon bottes should be cleaned by
purging with nitrogen at 100°C for at least 30 minutes. Once clean, the
bottles should be stored filled with nitrogen at ambient pressure.
2. Sample bottles are filled by placing them in the sample
stream between the probe and the vacuum pump. Five sample
bottle volumes should be drawn through the container before
the final sample is coilected. The sample should be at ambient
pressure. _ :
B) Sample splits can be provided in 10 cc glass syringes for immediate
analysis in the field by the party requesting the sample splits.
C) Splits of the aqueous standards or the methanol standards used by TRC
for instrument calibration may be analyzed by the party requesting sample
splits.

11
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