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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 



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. 
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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. 

7. 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 
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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 lbs/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 (c) 

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 wells have since been installed. In November 1984, the City installed methane 

migration barriers along the northern and southern boundaries of the landfiU. 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. 
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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 4,5(X) 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 Quartemary age, which 

overlie granitic basement. The Older 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 groundwater 

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 (CCI2F2) were consistently detected in groundwater samples 

collected from on-site wells. With the exception of CCI2F2, 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 fig/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 shows 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-IA, 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 CCI2F2 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 LTW-IC 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 

(DC?A), 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 ng/L The MCL for 1,4-dichlorobenzene is 75 /zg/1. 

This compound was detected in well DW-IB (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 /xg/l). 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 fig/l (0.3 mg/1) in a 

number of monitoring wells. 

2.3.2 SoUGas 

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. 
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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 (MMWU 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 MMW15 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 samples 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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ow îa BiaB 1/8B MB 9«> 

cat Ft ND(NR) NO(NR) torn W)(a4 ND(24 
PCE 26(HR) nm 48(04 54(04 60(04 
TCE 135(H(» am 2E(04 36(04 38(04 
VC Hum 241.01 33(24 11(04 14(04 

EW-1 insr MB 9 « vn 
CQtFi N0(04 ND(04 2B9(tL4 PtMPFAUD 

PCE 79(04 96(04 64(04 PUHPFAAEO 
TCE 6405) 40(04 44404 PUMPFAOEO 
VC 10(04 62(24 5404 PIMP FAILED 

CWM t/tB MB 980 MO 

cat Ft am 9sn4 23404 65(24 
PCE am 100(14 61(04 ND(04 
TCE 11(NR) 18(24 16(04 N0(O5) 
VC ll(NR) N0(14 17(04 N0(04 

X 
I-(r o z 

• 16^11 Cu«JWiliuic<5 T n i i HI Ewnli 

LEGEND 

CCI2 F2 Dichlorodifluoromethane MCL =1 None ( ) Method Detection Level 

PCE Tetrachloroethene MCL = 2ugt\ ? Undetermined Concentration 
TCE Trichloroethene MCL^^Sug/l • GroundwEtter Monitoring Well by ESA 
VC Vinyl Chloride MCL = 0.5ug/l T Private Well 
ND Not Detected at Indicrated Detection Level • Private Residence 
NR Not Reported Private Weils. Well Log Data Not 
NS Not Sampled Reported 

L 
400 

__L. 
800 ft 

r 
Note: Concentration of Compounds Reported in ug/l (ppb) 

Notes: Numerous methane monitoring wells 
exist wtthlr> landliB tsoundary (not shown). 

Base map and locations of existing wells 
from City oi Fresno Oepaitment of PubOe 
Wortcs June 1988. Original map scale is 
1 in. - 200 n. 

Reference: ESA. 1989 

Rgure 3-4 
CITY OF FRESNO SANITARY LANDFILL 

DATA SUMMARY OF 
INTERMEDIATE WELL LOCATIONS 

(70 To 110 Ft.) 
Camp Dresser & McKee Inc. 
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Section Four 



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 of 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 migration 

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. Level 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 monitoring 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 were 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 
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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 

Perimeter Wells 

Parameter 

Methane 

Calderon List 
& Freon 12 

Temporary Probes Methane 

Method 

OVA, HPK-2 

EPA TO-14 

TCD 

Calderon List «fe Freon GC/FID and 
12 GC/ECD 

Calderon List & Freon EPA TO-14 
12 

Level 

II 

IV 

n 
n 

rv 

4-4 



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 temporary 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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Section Five 



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 die 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 

Leachate 

Soil 

Parameter Method 

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 45OO-NH3B&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 

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 ouUined 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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Section Six 



6.0 HYDROGEOLOGIC INVESTIGATION 

A hydrogeologic study will be conducted as part of the RI/FS, which will involve the 

determination of subsurface stratigraphy 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 die 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 die 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 paUiways 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 wUl 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 hydrogeologic 

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 described previously in the RI/FS Work Plan, die 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 wells (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 existing 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, diat 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 diree 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 apparentiy 

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 wiUi 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 tiremie 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; Uie 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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trW-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 diree wells will be installed at varying depdis, roughly corresponding to the 

shallow, intermediate and deep zones of die 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 die groundwater away from die influence of die 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 die 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 die geophysical logging in the pilot hole at diat 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 die 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 die soil gas survey will be reviewed to assist in locating diese wells beyond die 

plume boundary. Three wells are anticipated, including a deep well to define die vertical 

extent of contamination. Location CDM-5 has been located in die same manner as CDM-4, 

downgradient of observed organics in MW-1 and W-IR. 

Location CDM-6 is proposed to define the northwestern extent of the plume. One shallow 

well is anticipated at diis 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 die results 

of die geophysical logging. 

Proposed locations may change, depending on whether access agreements widi landowners 

can be obtained from die 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 Mediod 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 die cooperation of die 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 die pump is off to determine die 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. 
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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 I mile of the site in order to determine their influence on the groundwater 

gradient. The data quality objectives, sampling rationale, and analytical methods for die 

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 mediods, and detection limits for die 

groundwater investigation are discussed in diis section. 

7.1.1 Prioritized Data Uses and Decisions 

Data collected during the groundwater investigation will be used for risk assessment; to 

evaluate die potential healdi threat to residents; to identify die 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 dierefore 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 die CDM Fresno Sanitary Landfill RI/FS Work Plan. 

The specific compounds and detection limits required for each of these analytical mediods 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 consistentiy detected throughout the reported 

sampling events. PCE was detected at levels between 100 and 150 ftg/l at 3 wells; VC was 

detected at levels between 50 and 100 /xg/L at 6 wells. 

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

assessment database, for the delineation of the extent of groundwater contamination, and for 
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die 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-IA, IB, and IC will 

monitor the upgradient or background conditions. On die western landfill perimeter DW-IA, 

IB, IC, W-5, and MW-1 will monitor die vertical extent of contamination. MW-l 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 die 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 whedier completion data is 

available, or whedier access is obtainable. All samples will be analyzed for die 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 
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Parameter Method 

Chloride EPA 300 
Nitrate EPA 300 
Sulfate EPA 300 
Alkalinity Standard Mediod 403 
TDS EPA 160.1 
TKN Standard Mediod 45OO-NH3E and Norg B 
Organic-N Standard Mediod 4500-Norg B and NH3B & E 
Ammonia-N Standard Mediod 45OO-NH3B «fe 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 mediods are 

outiined in Appendix B-1, 

Background concentrations of indicator parameters and waste constituents will be determined 

as described by Tide 23, California Code of Regulations, Chapter 15, revised Article 5 

(1991). Since organic compounds have been detected at existing upgradient locations (LTW-l 

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-IA, IB, and 

IC every two mondis 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 Conti-ol 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, oudiers 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 die EPA guidance referenced above. 

EPA Methods 8010/8020 have been selected for analysis of VOCs for all on-site wells 

because diey 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 die 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-IB, DW-IC, OW-1, CDM-IB, and DW-2A, The downgradient wells 

DW-IB, DW-IC, and OW-1 are selected for GC/MS analysis because "unidentified peaks" 

have been previously detected during 601 analysis. CDM-IB and DW-2A are upgradient and 

downgradient locations also chosen for GC/MS analysis. In the event diat GC/MS analysis 

reveals the presence of compounds not detected by 8010/8020, the locations and numbers of 

samples 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 fu-st round of sampling, analysis for polychlorinated 

dibenzo-p-dioxin and polychlorinated dibenzofiiran 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-IB, W-3, WIR, MW-1, and W-2. If no dioxin is 

found in die 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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Section Eigfit 



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 dierefore 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 die 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, accuracy, 

completeness, representativeness, 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 slighdy 

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 gadiered from previous reports is presented in 

Table 12-9. The vertical extent of gravel pack around die outside of the well casing is 

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

of 14 residential, 1 on-site City well (19-Hl), and quarterly sampling by die 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 diat 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 die 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, Mediod 403 
TDS EPA 160,1 
TKN Std, Mediod 4500 NH3E and Norg B 
Organic-N Std. Mediod 4500 Norg B & NH3B & E 
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Parameter Mediod 

Ammonia-N Std, Mediod 4500 NHjB & 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 mediods are 

outiined 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 die 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 die action limit. In the event that GC/MS 

analysis reveals the presence of compounds not detected 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 die 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 die 

groundwater quality parameters listed above. 
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Since dioxin is relatively immobile and insoluble in water,it is not a common groundwater 

contaminant. During die first round of sampling analysis, EPA Mediod 8280 for 

polychlorinated bibenzofiiran 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 dian the other 

residential wells. In the event that any residential or on-site wells reveals the presence of 

dioxin homologs, die 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 die on-site groundwater sampling procedures, and is included in Appendix B-1, 
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Section Nine 



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 die 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 padiway exists for ingestion or dermal 

contact due to soils contaminated by the landfdl. 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 die 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 die 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 analyzed 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 die 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 background. 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 die 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 retained by the laboratory. The decision to perform the planned analyses will be based on 

analytical results of die shallow subsurface samples. 

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

Location 

Surface Soil/ 
Subsurface Soil 
Soil Gas Investigation 

Subsurface Soil 
Hydrogeological 
Investigation 

Parameter 

Volatile Organics 
BNAs 
Pesticides/PCBs 
Herbicides 
Dioxin 
Metals 

Grain Size 

Total Organic Carbon 

Volatile Organics 

Method 

EPA 8240 . 
EPA 8270 
EPA 8080 
EPA 8150 
EPA 8280 
EPA 6010, 7061, 
7471, 7741 

ASTM C136 
Modified ASTM 
D-4129 & D-5136 
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 investigation will be 

analyzed for volatile organics, total organic 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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Section Ten 



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 gadiered under this task will meet die 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 widi a critical orifice to conti-ol die sampling rate. Sample collection 

and standard operating procedures for the Summa canister and weather station are described 

10-2 



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-dichloroediane; 1,1,1-trichloroediane; carbon tetiachloride; 

trichloroethylene; tetrachloroethylene; 1,2-dibromoediane. 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 development of the risk assessment. 

The eight additional compounds requested for analysis have been identified in die Calderon 

legislation (CA HSC Section 41805,5). These compounds have been identified due to their 

presence in landfill gas and dieir potential toxicity. 

Analytical and quality control procedures for analysis of air samples are included in 

Appendix B-2. 
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Section Eieven 



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 widi 

plastic sheeting, to contain die soils produced during die 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 direcdy 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 die 

sewage treatment plant. Levels of contamination in die 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, dien transferred to a vacuum tiiick 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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Section Tweive 



12.0 FIELD METHODS AND PROCEDURES 

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

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

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, 

12-1 



Equipment decontamination. 

This section is accompanied by a series of appendices diat 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 Bl- 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 Constî ction 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 
Weadier Station 
Summa Canister 
Soil Gas Probe Monitoring 

Appendix E - Calibration and Operating Procedures 

Calibration for die 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 die 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 lengdis 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; lengdis of pipe are added as necessary. The probe is dien 

withdrawn several inches to remove the open end of the probe from the drive point and 

expose the probe to die soil gas. If probe placement beneath the hardpan is not possible widi 

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 die soil gas probe and a vacuum pump 

is used to purge 5-10 probe volumes. Based on die 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 widi soil gas; dien, 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 die, 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 die fixed-base laboratory. 
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In order to correlate soil gas probe data widi 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 die analytical mediods, 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 widi 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 Mediods" 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 widi knowledge of die 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 die first boring and after 
each boring is completed. The washdown will be performed at die 
on-site decontamination facility. 

The hollow stem auger will eidier be a hydraulically or mechanically 
powered drill rig which simultaneously rotates and axially advances a 
hollow stem auger column. Each of die joints between auger sections 
will be properly connected. 
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Table 12-1 
Summary of Analysis for Permanent 

Soil Gas Well Samples 

page 1 of 2 

Calderon 
ANALYTICAL METHOD VOCs 

T014and 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 1 
CMW1-SG-003 Day 1 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 
(duplicate of 

CMW6-SG-007) 

MMW1-SG-010 Day 1 1 
MMW1-SG-011 Day 1 1 

MMW1-SG-012Q Day 1 1 

MMW1-SG-031 Day 1 1 
(duplicate of 

MMW1-SG-011 

TOTAL 14 
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Table 12-1 
Summary of Analysis for Permanent 

Soil Gas Well Samples 

page 2 of 2 

Calderon 
ANALYTICAL METHOD VOCs 

T014and Freon 12 

PRESERVATIVES none 

ANALYTICAL HOLDING TIME <30 days 

6 liter 
SAMPLE SAMPUNG 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 
MMW7-SG-017 Day 1 1 

MMW7-SG-018Q Day 1 1 

MMW8-SG-019 Day 1 1 
MMVV8-SG-020 Day 1 1 
MMW8-SG-021 Day 1 1 

MMW8-SG-032 Day 1 1 
(duplicate of 

Day 1 

MMW8-SG-021) 

C M W 7 - S G - 0 3 5 Day 1 1 
(blank) 

Day 1 

C M W 7 - S G - 0 3 6 
(blank) Day 1 1 

TOTAL 12 

Q = Laboratory QC sample will be located 
downwind of tfie landfill. 
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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 die sleeve will be marked in the logbook, and die sleeve 
labeled using an indelible pen. Intervals which exhibit anomalous HNu 
readings (when compared to odier intervals in die 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 tides of 
personnel present; names and tides of any visitors on site; arrival time 
of driller and odier 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 Gas Well Installation and Monitoring 

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 die end of each probe. Figure 12-2 depicts die 

constî ction details of the proposed soil gas monitoring wells. 

All of die 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 mediane. The soil gas 

monitoring wells are monitored direcdy for methane utilizing the Bacharach HPK-2 

combustible gas and oxygen indicator. The HPK-2 is capable of measuring mediane 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 depdis. The 

Calderon samples will be used to characterize the vertical distribution of landfill gases along 

all sides of the landfdl. Correlation of the permanent gas monitoring wells with the 

temporary soil gas probe 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 die well. Bodi 

the permanent and temporary probes will be analyzed for mediane 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 die HPK startup procedures. 

Attach die probe to die stopcock widi a lengdi 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 closely for water in the sampling line. Turn the HPK off quickly 

if water enters the liquid trap. Read the combustible and oxygen meters when the needle on 

die oxygen meter reaches its low point. Close die stopcock. Disconnect die Tygon* tubing 

at the stopcock. Let die HPK vent with the pump running until the oxygen meter reads 21 

percent again. If direct measurement of the gas well widi die 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 illustiates 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. o.d. Swagelok brass 
tubing adaptor. A teflon Uibe 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 die 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 die valve, disconnect the tubing, record 
die final vacuum, and attach a label to die sample canister widi 
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 constinicted 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 die 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 Sampling 

The leachate exploration borings will be advanced dirough die dash prism in the areas diat 

appear to have a potential for free leachate, in order to sample and characterize the leachate. 

In addition, the borings will allow characterization of die unsaturated zone soils beneath die 

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 die required depdis. The drilling technique will be 
specified in a letter to EPA widiin 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 die on-site decontamination facility. 
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The drill will be advanced dirough die refuse using appropriate healdi 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 of̂ t̂he 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 die leachate will be determined in die 
field. 

The appropriate sample containers will be filled from die 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 outiined 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 die base of die refuse into die underlying 
soil. Depdi of drilling will be determined based on the first fine-grained 
geologic unit below the water table. The depdi 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 lidiologies, 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 fu-st covering the 
exposed ends with aluminum foil, dien capping with plastic end caps. The 
caps will dien 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 

ANALYTICAL METHOD 
V O C 
8240 

S o l Moist ire 
Metals 

6010/7061/ 
7471/7741 

Phosphorus, Nitrate 
Nitrite.Sulfate 
Chloride (300) 

TDS/TSS 160.1/1602 

Ammon ia -N 
OOD 410.1/410.2 
Oi&<^ease 413.2 

hlardness 
130.2 

Sulfide 
376.1 

BOD 
406.1 

Bottles 
per 

Location 

PRESERVATIVES 
2 d^ops 
1:1 HCI* 

Chill to 4 0 
Chill to 4 0 Chill to 4 0 

H2SO4t0 
pH<2* 

H N 0 3 t o 
pH<2* 

Zinc Acetate 
and NaOH to 

pH<9* Chill to 4 C 

ANALYTICAL HOLDING TIME <14 days 
<6 months 

(28 days 
forhgd 

<7 days for TDS <28 days <6 months <7 days <48 hours 

SAMPLE 
NUMBER 

SAMPLING 
SCHEDULE 

2 x 1 2 0 ml 
{ ^ssv ia l 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 1 6 o z 
jar 

2 4 1 6 - L E - L 1 - 0 0 1 Day 1 2 1 1 1 1 1 1 8 

2 4 1 6 - L E - L 2 - 0 0 1 Q Day 1 2 1 1 1 1 1 1 8 

2 4 1 6 - L E - L 3 - 0 0 1 D a y l 2 1 1 1 1 1 1 8 

2 4 1 6 - L E - L 1 0 - 0 0 1 
(duplicate of 

2 4 1 6 - L E - L 3 - 0 0 1 ) 

Day 1 

Day1 

2 

2 
' ' 

8 

8 

TOTALS 10 5 5 5 5 5 5 40 

* = Preservation may not be used, depending of pH of leactiate samples 
Q = Laboratory QC Sample 

LE = Leachate Sample 
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Table 12-3 
Summary of Analyses for Subsurface Soil 

Samples (Lea<^te Invostigation) 

ANALYTICAL METHOD 
VOC 
8240 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

TOC D412g/D6136 
Metals 

6010/7061/ 
7471/7741 

pH 9045 
ASTM D2216-80 
Porosity; Moist 
/\STMD2116. 854 

Bottles 
per 

Location 

PRESERVATIVES Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C 

ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days 
<6 months 

(28 days 
forHg) 

<14 days 

SAMPLE 
NUMBER 

SAMPLING 
SCHEDULE 

txass 
sleeve 

brass 
sleeve 

txass 
sleeve 

brass 
sleeve 

txass 
sleeve 

trass 
sleeve 

brass 
sleeve 

2416-SB-L1-001 Day 1 1 1 1 1 1 1 1 7 

2416-SB-L I -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-SB-L1-004Q Day 1 1 1 1 1 1 1 1 7 

2416-SB-L I -005 Day 1 1 1 1 1 1 1 1 7 

2416-SB-L2-001 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-SB-L2-003 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-L2-005 Day 1 1 1 1 1 1 1 1 7 

2416-SB-L3-001 
(duplicate of 

2416-SB-L2-005) 

Day 1 
^ ^ ^ ^ ^ 7 

TOTALS 11 11 11 11 11 11 11 77 

Q = Laboratory QC Sample 
SB — Subsurface Soil Sample 
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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 die top of the saturated zone, since this is where 
LNAPLs would be likely to accumulate, and one sample will be taken at die 
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, die depression will be 3 feet deep and 100 feet by 100 feet 

in area, A plastic liner 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, die completion intervals of die monitoring wells will be determined. The 

borings drilled with die mud rotary drilling mediod will be drilled as described in "A 

Compendium of Superfund Field Operations Mediods" 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 
anticipated. 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 die 
upper surface of die landfill and placed in die 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 die 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 distiibution. Sample preservation and handling are discussed 
in Section 12.10. The particle size distiibution 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 WeU, 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 dirough 

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 contiactor shall be selected widi experience in die local area, if 
possible. The rig shall be of a design adequate to reach die depdis 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 die 
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) widi flush-direaded 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 depdis 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 
die length of the project. 

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

After the well screen and casing are installed through die drill casing, the 
annulus around die 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 die pilot borings. Appendix C contains die 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/n 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 die 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 die ground around each monitoring well. The posts will prevent damage 
to die well from vehicular traffic. Each well will be locked widi a padlock to 
prevent unautfiorized access. All of the locking devices will be keyed alike. 

A concrete apron will be constructed around die protective casing, and will be 
sloped away from die well to drain. The well number will be inscribed in die 
concrete apron widi a scribing tool. A metal plate will be affixed to die inside 
of the protective casing, containing the following information permanendy 
inscribed: (1) well number, (2) date installed, (3) completed depdi, 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, bailing, 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 i 
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 widi a YSI Model 33 S-C-T meter and for pH widi an Orion SA ] 
250 pH meter (calibration and operating procedures are included in Appendix i 
C). Measurements will be recorded in die field logbook. Stability of these 
parameters widiin 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 die appropriate form in Appendix C. Quality 
control procedures for monitoring instruments as described in Appendix E and ^ 
in die manufactures' SOPs will be followed and recorded in die 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 , j 
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 die 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 outiined on Table 12-4, Well construction 

details for existing wells are included in Table 12-5, Table 12-6 includes die 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 die 
wellhead. All equipment and instruments that will be placed into die 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 die field logbook. 
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TABLE 12-4 
ansriE GBoataxKr̂  SAMPLING SCSEDULE 

One-Time 
Sanpling 
During RI 

Subsequent 
Quarterly 
Sampling 

Yearly 
Sampling 

(Every 4th Quarter) 

US*-1A UW-2A. UW-IA 
UW-lB UW-2B UW-lB 
UW-lC UW-2C UW-IC 
W-2 CDM-lA Ŵ 2 
UW-2A CDM-IB UW-2A 
UW-2B CDHt-lC UW-2B 
UW-2C DW-lA UW-2C 
CEM-lA DW-lB CDM-lA 
CDM-lB DW-IC CDM-lB 
CDM-IC CDM-4A CDM-IC 
W-3 CDM-4B W-3 
W-6 CDM-4C W-6 
MW-4 CDM-6A HW-4 
aaM-2A MW-1 CDH-2A 
CDH-2B W-3 CDH-2B 
CDM-2C W-5 CDM-2C 
CDM-3A CDM-3A 
a3M-3B CDH-3B 
OW-1 CW-1 
EW-1 EW-1 
DW-IA DW-lA 
DW-lB DW-IB 
DW-lC DW-IC 
CDM-4A CI»1-4A 
CDM-4B CDH-4B 
CDM-4C CEM-4C 
W-4 W-4 
MW-3 MW-3 
W-5 W-5 
19-Hl 19-Hl 
I1W-2 MŴ 2 
CDM-5A CDH-5A 
CDM-5B CDM-5B 
CDM-5C CDM-5C 
DW-2A DW-2A 
DW-2B DW-2B 
DW-2C DW-2C 
W-IR W-lR 
MW l̂ MW-1 
CDM-6A CI)M-6A 
U-16 U-16 
CDM-7A CDM-7A 
CDM-7C CDM-7-C 
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TABLE 12-5 

ELEUATIGN AND GCMPLETIGN DATA FOR EXISTINS 
CN-SITE MGNITCRING WELLS 
FBESNO SANITARY lANDFILL 

Elevation At Total 2" PVC Top Top Depth of Elevation of 
Well Well Datum 

(ft) 
Casing Length 

(f t ) ^ 
of Pusnp of Packer 

(ft)^ 
Screened Interval 

(ft) 
Water Surface 
(ft above MSL) 

W-lR 267.90^** 72.92 67.00 50-60 210.85 
W-2 266.40̂  69.50 64.00 — 50-60 210.62 
W-3 266.40̂  71.83 66.00 — 50-60 211.65 
W-4 264.00̂  68.87 63.00 — 50-60 208.21 
W-5 266.50̂  69.09 65.00 — 50-60 208.64 
W-6 Not Surveyed 69.23 65.00 — 50-60 -

MW-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 
MW-4 266.54** 67.60 62.00 — 55-65 211.58 
UW-lA 266.54 70.45 56.15 — 50-60 211.38 
UW-lB 265.48 95.38 87.00 — 100-110 212.05 
UW-IC 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-lA 262.23 56.19 ? Not Measured 50-60 — 

DW-lB 262.07 108.60 96.75 94.00 100-110 209.57 
DW-lC 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 
DW-2C 266.34 169.37 155.65 144.00 150-160 210.87 
OW-l 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 acconanodate new pump 
From measurement by Hitchel/Anderson 7/29/88 
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 

ANALYTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES 
2 drops 
1:l HCI 

Chill to 4 C 

2 drops 
1:1 HCI 

Chill to 4 C 
Chill to 4 0 Chill to 4 C Chill to 4 C Chill to 4 C 

HN03 
to 

pH <2 

ANALYTICAL HOLDING TIME <l4days <14days 
<7 days 
before 

extraction 

<7 days 
before 

extraction 

<7 days 
before 

extraction 

< 30 days 
before 

extraction 

<6morths 
(28 days 

for Hg) 

SAMPLE 
NUr^ER 

SAMPLING 
SCHEDULE 

3 X 40 ml 
glass vial 

3 X 40 ml 
glass vial 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

UWIA - GW-001* Day 1 

UW1B-GW-001 Day 1 

UW1C-GW-001 Day 1 

W2-GW-001Q Day 1 

UW2A-GW-001'' Day 2 

UW2B-GW-001 Day 2 

UW2C-GW-001 Day 2 

10 

10 

10 

21 

10 

10 

10 

TOTALS 

Q = iaboratoiy QC sample 
* = weii dry during 9/90 sampling 

21 16 16 16 81 
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Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 2 of 14 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
All(aiinity (Std M 403) 
TDS (160.1) 

TKN 
Organ ic -N 

Ammon ia -N 
COO(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chili to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

H N 0 3 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months 

SAMPLE 
NUMBER 

S A M P U N G 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 
polyethylene 

bottle 

U W 1 A - G W - 0 0 1 * Day 1 1 1 1 1 4 

U W 1 B - G W - 0 0 1 Day 1 1 1 1 1 4 

U W 1 C - G W - 0 0 1 Day 1 1 1 1 1 4 

W 2 - G W - 0 0 1 Q Day 1 2 2 2 2 8 

U W 2 A - G W - 0 0 1 * Day 2 1 1 1 1 4 

U W 2 B - G W - 0 0 1 Day 2 1 1 1 1 4 

U W 2 G - G W - 0 0 1 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 3 of 14 

ANALYTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES 
2 drops 
1:1 HCI 

Chill to 4 0 

2 drops 
1:1 HCI 

Chili to 4 C 
Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C 

HN03 
to 

pH < 2 

ANALYTICAL HOLDING TIME <14days <14days 
< 7 days 
before 

extraction 

< 7 days 
before 

extraction 

< 7 days 
before 

extraction 

<30days 
before 

extraction 

<6montts 
(28 days 

for Hg) 

SAfVPLE 
NUMBER 

S A I L I N G 
SCHEDULE 

3 X 40 ml 
glass vial 

3 X 40 mi 
glass vial 

2x1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

CDM1A-GW-001 Day 3 - 3 2 2 2 - 1 10 

CDM1B-GW-001 Day 3 3 3 2 2 2 - 1 13 

C D M 1 C - G W - 0 0 1 Day 3 - 3 2 2 2 - 1 10 

W 3 - G W - 0 0 1 Day 3 - 3 2 2 2 2 1 12 

CDM20-GW-001 
(duplicate of 

W 3 - G W - 0 0 1 

Day 3 3 2 2 2 — 2 11 

W6-GW-001 Day 4 - 3 2 2 2 - . 1 10 

f ^ 4 - G W - 0 0 1 Day 4 - 3 2 2 2 - 1 10 

CDIVI2A-GW-001 Day 4 - 3 2 2 2 - 1 10 

CDM2B-GW-001 Day 4 - 3 2 2 2 - 1 10 

C D M 2 C - G W - 0 0 1 Day 4 — 3 2 2 2 — 1 10 

TOTALS 3 30 20 20 20 2 11 106 

Q = iatX)ratory QC sample 
• =^^n dry 9/9j^^^pl in|^^^ M M Mi IM •• M ma 



Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 4 o( 14 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
All<alinlty (Std M 403) 
TDS (160.1) 

TKN 
Organ lc -N 

Ammon ia -N 
COD(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chiil to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

H N 0 3 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months 

SAMPLE 
NUMBER 

S A M P U N G 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 
poly 
bottle 

C D M 1 A - G W - 0 0 1 Day 3 1 1 1 1 4 

C D M 1 B - G W - G 0 1 Day 3 1 1 1 1 4 

C D M 1 C - G W - 0 0 1 Day 3 1 1 1 1 4 

W 3 - G W - 0 0 1 Day 3 1 1 1 4 

C D M 2 0 - G W - 0 0 1 
(duplicate of 

W 3 - G W - 0 0 1 ) 

Day 3 
^ ^ ^ ^ 

4 

W 6 - G W - 0 0 1 Day 4 1 1 1 1 4 

M W 4 - G W - 0 0 1 Day 4 1 1 1 1 4 

C D M 2 A - G W - 0 0 1 Day 4 1 1 1 1 4 

C D M 2 B - G W - 0 0 1 Day 4 1 1 1 1 4 

C D M 2 C - G W - 0 0 1 Day 4 
' ' ' ' 

4 

TOTALS 10 10 10 10 40 

Q = laboratory QC sample 
* = well dry during 9/90 sampling 12-27 



Table 12-6 
Summary of Analyses for 

Groundwater Well Samples 

page 6 ot14 

ANALYTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

LocaUon 

PRESERVATIVES 
2 drops 
1:1 HCI 

Chill to 4 0 

2 drops 
1:1 HCI 

Chill to 4 0 
Chili to 4 C Chiil to 4 C Chill to 4 C Chili to 4 C 

HN03 
to 

pH<2 

ANALYTICAL HOLDING TIME <l4days <l4days 
< 7 days 
before 

extraction 

< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 30 days 
before 

extraction 

< 6 months 
(28 days 

for Hg) 

SAMPLE 
NUMBER 

SAIUPLINQ 
SCHEDULE 

3 X 40 mi 
glass vial 

3 X 40 ml 
glass vial 

2 X1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

botUe 

2x1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

CDM3A-GW--001 Day 6 - 3 2 2 2 - 1 10 

CDM3B-GW-001 Day 5 - 3 2 2 2 - 1 10 

0W1 -GW-001Q Day 6 3 3 4 4 4 - 2 20 

EW1-GW-001** Day 6 - 3 2 2 2 - 1 10 

DW1A-GW-001* Day 6 - 3 2 2 2 - 1 10 

OW1B-GW-001 Day 6 3 3 2 2 2 2 1 15 

CDM21 —GW-OC 
(duplicate of 
DW1B-GW-001] 

Day 6 3 3 2 2 2 2 1 15 

DW1C-GW-001 Day 6 3 3 2 2 2 - 1 13 

TOTALS 12 24 18 18 18 9 103 

Q = laboratory QC sample 
* = well dry during 9/90 sampling 
•* = pump broken 9/90 



Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 6 oM 4 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
All<allnity (Std M 403) 
TDS (160.1) 

TKN 
Organic-N 

Ammonia-N 
COD(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chill to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

HN03 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months | 

SAMPLE 
NUMBER 

SAMPUNG 
SCHEDULE 

1x500 mi 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 1 
poly 1 
bottle B 

CDM3A-GW-001 Day 5 1 1 1 1 4 

CDM3B-GW-001 Day 5 1 1 1 1 4 

OW1-GW-001Q Day 6 2 2 2 2 8 

EW1-GW-001** Day 5 1 1 1 ' 

DW1A-GW-001* Day 6 1 1 1 1 4 

DW1B-GW-001 Day 6 1 1 1 1 4 

CDM21--GW-00 
(duplicate of 
DW1B-GW-001) 

Day 6 1 1 1 1 4 

DWlC-GW-001 Day 6 1 1 1 1 4 

TOTALS 9 9 9 9 3.6 

Q = laboratory QC sample 
* = well dry during 9/90 sampling 12-29 



Table 12-6 
Summary ot Analyses for 

Groundwater Weil Samples 

page 7 of 14 

ANALYTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

LocaUon 

PRESERVATIVES 
2 drops 
1:1 HCI 

Chill to 4 C 

2 drops 
1:1 HCI 

Chill to 4 C 
Chill to 4 0 Chill to 4 0 Chill to 4 C Chill to 4 C 

HN03 
to 

pH <2 

ANALYTICAL HOLDING TIME <14days <l4days 
< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

<30days 
before 

extracUon 

<6morttis 
(28 days 

for Hg) 

SAMPLE 
NUr^ER 

SAMPLING 
SCHEDULE 

3x40ml 
glass vial 

3x40 ml 
glass vial 

2x1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

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 

W4-GW-001* Day 7 - 3 2 2 2 - 1 10 

l^3-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 

l^2-GW-001 Day 8 — 3 2 2 2 — 
' 

10 

TOTALS 0 24 16 16 16 0 8 80 

= well dry during 9/90 sampling 



Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 8 of 14 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
Alkalinity (Std M 403) 
TDS (160.1) 

TKN 
Organ ic-N 

Ammonia -N 
COD(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chili to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
' and NaOH 

to 
pH>9 

HN03 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days < 7 days <6 months 

SAMPLE 
NUMBER 

SAMPUNG 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 x 4 0 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 
poly 

bottle 

C D M 4 A - G W - 0 0 1 Day 7 1 1 1 1 4 

C D M 4 B - G W - 0 0 1 Day 7 1 1 1 1 4 

C D M 4 C - G W - 0 0 1 Day 7 1 1 1 1 4 

W 4 - G W - 0 0 1 * Day 7 1 1 1 1 4 

M W 3 - G W - 0 0 1 * Day 8 1 1 1 1 4 

W 5 - G W - 0 0 1 * Day 8 1 1 1 1 4 

1 9 H 1 - G W - 0 0 1 Day 8 1 1 1 1 4 

M W 2 - G W - 0 0 1 Day 8 
' ^ ' ' 

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 9 of 14 

ANALYTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES 
2 drops 
l : l HCI 

Chill to 4 C 

2 drops 
1:1 HCI 

Chiil to 4 C 
Chill to 4 C Chill to 4 0 Chill to 4 C Chili to 4 C 

HN03 
to 

pH < 2 

ANALYTICAL HOLDING TIME <14days <14days 
< 7 days 
before 

extracUon 

< 7 days 
before 

extraction 

< 7 days 
before 

extraction 

< 30 days 
before 

extracUon 

<6monttis 
(2Bdays 

lor Hg) 

SAMPLE 
NUt\«ER 

SAMPLING 
SCHEDULE 

3 X 40 ml 
glass vial 

3 x 4 0 ml 
glass vial 

2 X1 liter 
amber glass 

bottle 

2X1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

1 X1 liter 
potyethyler« 

bottle 

CDM5A-GW-001 Day 9 - 3 2 2 2 - 1 10 

CDM6B-GW-001 Day 9 - 3 2 2 2 - 1 10 

C D I ^ - G W - 0 0 1 Day 9 - 3 2 2 2 - 1 10 

DW2A-GW-0010 Day 9 3 3 4 4 4 - 20 

DW2B-GW-001 Day 10 - 3 2 2 2 - 1 10 

DW2C-GW-001 Day 10 - 3 2 2 2 - 1 10 

W1R-GW-001 Day 10 - 3 2 2 2 2 1 12 

MN^ -GW-001 Day 10 - 3 2 2 2 2 1 12 

CD22-GW-001 
(duplicate of 

MW/1-GW-001 

Day 10 3 2 2 2 2 
^ 

12 

U16 -GW-001 Day 10 - 3 2 2 2 - 1 10 

TOTALS 3 27 20 20 20 6 10 106 



Table 12-6 
Summary of Analyses for 
Groundwater WeU Samples 

page 10 of 14 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
Alkalinity (Std M 403) 
TDS (160.1) 

TKN 
Organ lc-N 

Ammon ia -N 
COD (410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chili to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

HN03 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days < 6 months 

SAMPLE 
NUMBER 

S A M P U N G 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 mi 
polyethylene 

b'otUe 

1x500 mi 
poly 

bottle 

C D M 5 A - G W - 0 0 1 Day 9 1 1 1 1 4 

C D M 5 B - G W - 0 0 1 Day 9 1 1 1 1 4 

C D M 5 C - G W - 0 0 1 Day 9 1 1 1 1 4 

D W 2 A - G W - 0 0 1 Q Day 9 8 

D W 2 B - G W - 0 0 1 Day 10 1 1 1 1 4 

D W 2 C - G W - 0 0 1 Day 10 1 1 1 1 4 

W1R-GW-0 .01 Day 10 1 1 1 1 4 

M W 1 - G W - 0 0 1 Day 10 1 1 1 1 4 

C D 2 2 - G W - 0 0 1 
(duplicate of 

M W 1 - G W - 0 0 1 ) 

Day 10 
^ ^ ^ ^ 

4 

U 1 6 - G W - 0 0 1 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 

page 11 of 14 

AN/tYTlCAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES 
2 drops 
1:1 HCI 

Chill to 4 C 

2 drops 
1:1 HCI 

Chill to 4 C 
Chill to 4 C Chill to 4 C Chill to 4 C Chill to 4 C 

HN03 
to 

pH < 2 

AN/^YTICAL HOLDING T l l ^ < l4days <14days 
< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 30 days 
before 

extracUon 

< 6 mort is 
(28 days 

lor Hg) 

SAIWPLE 
NUMBER 

SAMPLING 
SCHEDULE 

3 x 4 0 ml 
glass vial 

3 x 4 0 ml 
glass vial 

2 x 1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2 x 1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

CDM6A-GW-001 Day 11 - 3 2 2 2 - 1 10 

CDM7A-GW-001 Day 11 - 3 2 2 2 - 1 10 

CDfy/l7C-GW-001 Day 11 - 3 2 2 2 - 10 

CDM8-GW-001 
(blaric) 

Day 1 3 3 2 2 2 - 13 

CDM9-GW-001 
(blar1<) 

Day 2 — 3 2 2 2 2 * 12 

CDM10-GW-001 
dolark) 

Day 3 - 3 2 2 2 - 10 

CDM11-GW-001 
(blank) 

Day 4 - 3 2 2 2 - 10 

CDM12-GW-001 
(blaric) 

Day 6 

1 

3 2 2 2 10 

TOTALS 3 24 16 16 16 2 8 85 

= Dioxin blanks to be held by lab for possible future analysis 



Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 12 of 14 

AfJALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
Alkalinity (Std M 403) 
TDS (160.1) 

TKN 
Organ ic -N 

A m m o n i a - N 
COD(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Botttes 
per 

Location 

PRESERVATIVES Chili to 4 C 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

H N 0 3 
to 

pH<2 

A t ^ L Y T l C A L HOLDING TIME <7 days for TDS <28 days <7 days <6 months 

SAMPLE 
NUMBER 

S A M P U N G 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 
poly 

bottle 

CD M 6 A - G W - 0 0 1 Day 11 1 1 1 1 4 

C D M 7 A - G W - 0 0 1 Day 11 1 1 1 1 4 

C D M 7 C - G W - 0 0 1 Day 11 4 

C D M 8 - G W - 0 0 1 
(blank) 

Day 1 4 

C 0 M 9 - G W - 0 0 1 
(blank) 

Day 2 4 

C D M l O - G W - 0 0 1 
(blank) 

Day 3 4 

C D M 1 1 - G W - 0 0 1 
(blank) 

Day 4 4 

CDNi112-GW-001 
(blank) 

Day 5 4 

TOTALS 8 8 8 
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Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 13 of 14 

ANALYTCAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Locatksn 

PRESERVATIVES 
2 drops 
1:1 HCI 

Chill to 4 0 

2 drops 
1:1HCI 

Chill to 4 C 
Chill to 4 0 Chill to 4 C Chill to 4 C ChiU to 4 C 

HN03 
to 

pH<2 

ANALYTICAL HOLDING TIME <l4day8 <14days 
< 7 days 
before 

extraction 

< 7 days 
before 

extractton 

< 7 days 
before 

extractton 

< 30 days 
before 

extractton 

<6montfis 
(28 days 

IbrHg) 

SAMPLE 
NUI^ER 

SAMPLING 
SCHEDULE 

3x40 ml 
glass vial 

3x40 ml 
glass vial 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

CDM13-GW-001 
(blank) 

Day 6 - 3 2 2 2 - 10 

CDM14-GW-001 
(blar1() 

Day 7 — 3 2 2 2 - 10 

CDM16-GW-001 
(biarit) 

Day 8 - 3 2 2 2 - 10 

CDM16-GW-001 
(blart<) 

Day 9 - 3 2 2 2 - 10 

CDM17-GW-001 
(blar1<) 

Day 10 — 3 2 2 2 - 10 

CDM18-GW-001 
(blar̂ ) 

Day 11 3 2 2 2 10 

TOTALS 0 18 12 12 12 0 6 60 



Table 12-6 
Summary of Analyses for 
Groundwater Well Samples 

page 14 of 14 

ANALYTICAL METHOD 

Chloride, Nitrate, 
Sulfate (300) 
AB<alinity (Std M 403) 
TDS (160,1) 

TKN 
Organic-N 

Ammonia-N 
COD (410,1 & 410,2) 

Sulfide 
(376,1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chill to 4 0 
H2S04 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

H N 0 3 
to 

pH<2 

ANALYTICAL HOLDING TIME <7 days for TDS <28 days <7 days <6 months 

SAMPLE 
NUMBER 

SAMPLING 
SCHEDULE 

1x500 ml 
polyethylene 

bottle 

3 X 40 ml 
glass vial 

1x500 ml 
polyethylene 

bottle 

1x500 ml 
poly 
bottle 

C D M 1 3 - G W - 0 0 1 
(blank) 

Day 6 4 

C D M 1 4 - G W - 0 0 1 
(blank) 

Day 7 4 

C D M 1 5 - G W - 0 0 1 
(blank) 

Days 4 

C D M 1 6 - G W - 0 0 1 
(blank) 

Day 9 4 

C D M 1 7 - G W - 0 0 1 
(blank) 

Day 10 4 

C D M 1 8 - G W - 0 0 1 
(blank) 

Day 11 4 

TOTALS 6 6 6 6 24 
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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 RESroENTIAL 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 
Sampling 
During RI 

Subsequent 
Quarterly 
Sampling 

Yearly 
Sampling 

(Every 4th Quarter) 

2045 
2100 
2142 
2168 
2188 
1912 
1635 
1642 
1346 
1304 
2429 
1650 
2121 
19H1 

North 
North 
North 
North 
North 
Jensen 
Jensen 
Jensen 
Jensen 
Jensen 
North 
Jensen 
Jensen 

2142 North 
2168 North 
2188 North 
2429 North 
1635 Jensen 

2045 
2100 
2142 
2168 
2188 
1912 
1635 
1642 
1346 
1304 
2429 
1650 
2121 

North 
North 
North 
North 
North 
Jensen 
Jensen 
Jensen 
Jensen 
Jensen 
North 
Jensen 
Jensen 
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TtiBI£ 12-a 

LIST OF V9ELL OHNEE^ IN THE mHEDIATB VldNITY 
OF THE FBESNO LANDFILL* 

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

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

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

Mr. Walter Kraft 
2142 W6st North Avenue 
Fresno, CA 93706 

Mr. John Trujillo 
P. 0. Box 725 
Mendota, CA 93640 
(for 2168 West North Avenue) 

Concha Trujillo 
2188 Ŵ st North Avenue 
Fresno, CA 93706 

Mr. Cecil Nuckels 
2429 Ŵ st North Avenue 
Fresno, CA 93706 

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 
SeatUe, WA 98109 
(for 1635 W6st Jensen Avenue) 

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

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

Mike and Jeanine Chiarito 
1912 Jensen Avenue 
Fresno, CA 93706 

•Earth Science Associates 9/25/89 
**Owners not residing at these addresses 
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TABLE 12-9 

ELEVATION DATA PGR RESIKNTIAL WELLS IN THE 
IHHEDIATE VICINITY OF IHE FBESNO 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) (ft) 

1770 North (1) 

(1) 
? 2fp.70 ( 2 ) ( 2 ) 

( 2 ) 
2045 North 

(1) 

(1) -0.75 
2fp.70 

53.28 

( 2 ) 
( 2 ) 

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 
2429 North 

2f^.51 -0.21 
? 

2f2.30 52.09 
(2) 

210.21 
( 2 ) 

-102? 
( 2 ) 

1304 Jensen (1) ? (1) ( 2 ) ( 2 ) 150? 
1346 Jensen (1) ? (1) ( 2 ) < 2 ) -100 
1642/38 Jensen (1) -0.60 < 1) ( 2 ) 

( 2 ) 
100+ 

1635 Jensen 266.12 -2.02 266.10 
( 2 ) 

( 2 ) 200± 
Domestic 

(1) ( 2 ) ( 2 ) 1650 Jensen (1) ? (1) ( 2 ) ( 2 ) ( 2 ) 

1912 Jensen (1) -0.75 (1) 57.86 ( 2 ) -98 
2121 Jensen ? ? ? (?, ,1. ? 
19H1 290.67 -1.67 289.00 (?, ,1. 255 

(1) 

( 2 ) 
Not surveyed 
Unable to measure or determine. 

•Earth Science Associates 9/25/89. 
**Water level measurements taken on 5/89. 



Table 12-10 
Summary of Analyses for 
Residential Well Samples 

page i ot 4 

AN/^YTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES 
2 drops 
l:l HCI 

Chill to 4 C 

2 drops 
1:1 HCI 

Cfilll to 4 C 
Chill to 4 0 Chill to 4 C Chill to 4 0 Chill to 4 C 

HN03 
to 

pH<2 

AN/̂ LYTICAL HOLDING TIME <l4days <14days 
< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 30 days 
before 

extracUon 

<6monttTS 
(28 days 

for Hg) 

S A I ^ E 
NUMBER SCHEDULE 

3 X 40 ml 
glass vtal 

3 X 40 ml 
glass vial 

2 X1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

1770N - GW-001 Day 1 - 3 2 2 2 - 1 10 

2045N-GW-001 Day 1 - 3 2 2 2 - 1 10 

21OON-GW-001 Day 1 - 3 2 2 2 - 1 10 

2142N-GW-001 Day 1 - 3 2 2 2 - 1 10 

2168N-GW-001C Day 1 3 3 4 4 4 4 2 24 

2600N-GW-001 
(duplicate of 
2168N-GW-0011 

Day 1 3 3 2 2 2 2 1 15 

2188N-GW-001 Day 1 - 3 2 2 2 - 1 10 

2429N-GW-001 Day 1 3 3 2 2 2 2 1 15 

2500N-GW-001 
(blank) 

Day 1 3 3 2 2 2 2* 1 15 

TOTALS 12 27 20 20 20 10 10 119 

Q = laboratory QC sample 
* = Dioxin bianl<s to be held by lab for passible future analysis 
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Table 1 2 - 1 0 
Summary of Analyses for 
Groundwater Well Samples 

page 2 of 4 

ANALYTICAL METHOD 

PRESERVATIVES 

ANALYTICAL HOLDING TIME 

SAMPLE 
NUMBER 

1770N-GW-001 

2045N-GW-001 

2100N-GW-001 

2142N-GW-001 

2168N-GW-001Q 

2600N-GW-001 
(duplicate of 
216BN-GW-001) 

2188N-GW-001 

2429N-GW-001 

2500N-GW-001 
(blank) 

TOTAL 

SAMPLING 
SCHEDULE 

Day 1 

Day 1 

Day 1 

Day 1 

Day 1 

Day 1 

Day 1 

Day 1 

Day 1 

Chloride, Nitrate, 
Sulfate (300) 
Alkalinity (Std M 403) 
TDS (160.1) 

Chill to 4 C 

<7 days for TDS 

1x500 ml 
polyethylene 

bottle 

TKN 
Organic-N 

Ammonia-N 
COD(410.1 & 410.2) 

H2S04 
to 

pH<2 

<28 days 

3 X 40 ml 
glass vial 

[2-4. 

Sulfide 
(376.1) 

Zinc Acetate 
and NaOH 

to 
pH>9 

<7 days 

1x500 ml 
polyethylene 

tx)ttle 

Hardness 
(130.2) 

HN03 
to 

pH<2 

<6 months 

1x500 ml 
poly 
bottle 

Bottles 
per 

Location 



Table 12-10 
Summary of Analyses for 
Residential Weil Samples 

page 3 of 4 

AN/^YTICAL METHOD 
VOC 
8240 

VOC 
8010/8020 

BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8160 

Dioxin 
8280 

Total Metals 
6010/7061 
7471/7741 

Bottles 
per 

LocaUon 

PRESERVATIVES 
2 drops 
l : l HCI 

Chill to 4'>C 

2 drops 
1:1 HCI 

Chili to 4<'C 
Chill to 4 C Chili to 4 C Chill to 4 C Chill to 4 C 

HN03 
to 

pH < 2 

A N P L W C f i i . HOLDING T l l ^ <14days <14days 
< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

< 7 days 
before 

extracUon 

<30 days 
before 

extracUon 

<6montfis 
(28 days 

for Hg) 

S/yVPLE 
NUMBER 

S A f ^ I N G 
SCHEDULE 

3 X 4 0 ml 
glass vial 

3 X 40 ml 
glass vial 

2x1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

2x1 liter 
amber glass 

bottle 

2 X1 liter 
amber glass 

bottle 

1 X1 liter 
polyethylene 

bottle 

1304J- GW - 001 Day 2 - 3 2 2 2 - 1 10 

1346J-GW-001 Day 2 - 3 2 2 2 • - 1 10 

1635J-GW-001 Day 2 - 3 2 2 2 - 1 10 

2620J-GW-001 
(duplicate of 

1635J-GW-001) 

Day 2 — 3 2 2 2 — 10 

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 
(blank) 

Day 2 - 3 2 2 2 - 10 

IRR1-GW-001 Day 2 - 3 2 2 2 - 10 

IRR2-GW-001 Day 2 - 3 2 2 2 - 10 

TOTALS 0 33 22 22 22 0 11 110 
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Table 12-10 
Summary of Analyses for 
Groundwater Well Samples 

page 4 ot 4 

ANALYTICAL METHOD 

Chloride. Nitrate. 
Sulfate (300) 
Alkalinity (Std M 403) 
TDS (160.1) 

TKN 
Organ i c -N 

Ammon ia -N 
COD(410.1 & 410.2) 

Sulfide 
(376.1) 

Hardness 
(130.2) 

Bottles 
per 

Location 

PRESERVATIVES Chill to 4 C 
H 2 S 0 4 

to 
pH<2 

Zinc Acetate 
and NaOH 

to 
pH>9 

H N 0 3 
to 

pH<2 

ANALYTICAL HOLDING TIME < 7 days for TDS < 28 days < 7 days < 6 months 

SAMPLE 
NUMBER 

S A M P U N G 
SCHEDULE 

1x500 ml 
poiyethyiene 

bottle 

3 x 40 ml 
glass vial 

1x500 mi 
poiyethyiene 

bottle 

1x500 ml 
poly 

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 
(duplicate of 

1635J-GW-001) 

Day 2 
^ 

4 

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 

2 1 2 1 J - G W - 0 0 1 Day 2 1 1 1 1 4 

2520J -GW-001 
(blank) 

Day 2 
' ' ' ' 

4 

I R R I - G W - 0 0 1 Day 2 1 1 1 1 4 

i R R 2 - G W - 0 0 1 Day 2 4 

TOTALS 11 11 11 11 44 



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 HCI 
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 HNO3. 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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8. Place all samples on ice immediately after collection. Record preservative on 
sample label. 

9. Prepare the necessary quality assurance samples (Section 12.12). 

10. 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. 

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

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

13. Ship samples as specified in Section 12.11. 

12.5.2 Disposal of Contaminated Material 

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

discharge directly into the 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) 

ANALYTICAL METHOD 
V O C 

8010/8020 
BNA 
8270 

Pest /PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

Metals 
6010/7000/ 
7471/7741 

BotUes 
per 

Location 

PRESERVATIVES Chill to 4 C Cfiiil to 4 C Chili to 4 C Chili to 4 C Chiil to 4 C Chill to 4 C 

A N / t Y T I C A L HOLDING TIME <14 days <14 days <14 days <14 days <14 days 
<6 months 

(28 days 
forHg) 

S A M P L E 
N U M B E R 

SAMPLING 
LOCATION 

2 x 1 2 0 ml 
glass vial 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 8 oz 
jar 

1 x 4 oz 
jar 

1 x 8 oz 
jar 

2 4 1 6 - S S - A 1 - 0 0 1 CtWlW-1 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 2 - 0 0 1 C M W - 2 2 1 1 1 1 1 7 

2 4 1 6 - S S - / O - 0 0 1 C M W - 3 2 1 1 1 1 1 7 

2 4 1 6 - S S - / V 4 - 0 0 1 C M W - 4 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 5 - 0 0 1 CtWlW-5 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 6 - 0 0 1 cm/-6 2 1 1 1 1 1 7 

2 4 1 6 - S S - / V 7 - 0 0 1 C M W - 7 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 8 - 0 0 1 2168 NORTH 2 1 1 1 1 1 7 

2 4 1 6 - S S - / V 9 - 0 0 1 1635JENSEN 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 1 0 - 0 0 1 up9^adient 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 1 1 - 0 0 1 downgradient 2 1 1 1 1 1 7 

2 4 1 6 - S S - A 1 0 - 0 0 1 
duplicate 

2 
' ' ' 

7 

TOTALS 24 12 12 12 12 12 84 

Q = Laboratory QC Sample 
SS - Surface Soil Sample 
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Table 12-12 
Summary of Analyses for 
Subsurface Soil Samples 

(Hydrogeologic Investigation) 

ANALYTICAL METHOD 
VOC 

8010/8020 
Grain-size 

ASTM 
C136 

TOC 
ASTM 

D4129/D5136 

Bottles 
per 

Location 

PRESERVATIVES Chill to 4 C None Chill to 4 C 

ANALYTICAL HOLDING TIME < 14 days <30 days <28 days 

SAMPLE 
NUMBER 

SAMPLING 
LOCATION 

brass 
sleeve 

1 X1000 gm 
ziploc baggie 

brass 
sleeve 

2 4 1 6 - S B - B 1 - 0 0 1 C D M - 1 1 1 1 3 

2 4 1 6 - S B - B 1 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 2 - 0 0 1 C D M - 2 1 1 1 3 

2 4 1 6 - S B - B 2 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 3 - 0 0 1 C D M - 3 1 1 1 3 

2 4 1 6 - S B - B 3 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 4 - 0 0 1 C D M - 4 1 1 1 3 

2 4 1 6 - S B - B 4 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 5 - 0 0 1 C D M - 5 1 1 1 3 

2 4 1 6 - S B - B 5 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 6 - 0 0 1 C D M - 6 1 1 1 3 

2 4 1 6 - S B - B 6 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 7 - 0 0 1 C D M - 7 1 1 1 3 

2 4 1 6 - S B - B 7 - 0 0 2 1 1 1 3 

2 4 1 6 - S B - B 8 - 0 0 1 
duplicate 

3 

2 4 1 6 - S B - B 9 - 0 0 1 
duplk:ate 

3 

TOTALS 16 16 16 48 

SB = Subsurface Soil Sample 
Q = Laboratory QC Sample 
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Table 12-13 
Summary of Analyses for 
Subsurface Soil Samples 

(Soil Gas Investigation) 

page 1 of 4 

AN/U-YTICAL METHOD 
VOC 

8010/8020 
BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES ChUi to 4 C Chill to 4 C Chili to 4 C Chili to 4 C Chiil to 4 C Chill to 4 C 

ANALYTICAL HOLDING TIME <14 days < 14 days <14 days <14 days <14 days 
<6 months 

(28 days 
for Hg) 

SAMPLE 
NUMBER 

SAMPUNG 
LOCATION 

brass 
deeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
deeve 

brass 
sleeve 

2 4 1 6 - S B - 8 2 0 -001 C M W - 1 * 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 2 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 3 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 4 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 5 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 6 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 0 - 0 0 7 C M W - 1 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 1 Q C M W - 2 * 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 2 C M W - 2 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 3 C M W - 2 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 4 C M W - 2 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 5 C M W - 2 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 1 - 0 0 6 C M W - 2 # ' ^ ' ^ ^ ' 6 

TOTALS 13 13 13 13 13 13 78 

Q = Laboratory QC Sample; SB = Subsurface Soil Sample 
* = 5 - D A Y TURNAROUND REQUIRED # = Hold for future analysis 
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Table 12-13 
Summary of Analyses for 
Subsurface Soil Samples 

(Soil Gas Investigation) 

page 2 of 4 

ANALYTICAL METHOD 
VOC 

8010/8020 
BNA 
6270 

Pest /PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES ChHi to 4 C Chili to 4 C Chili to 4 C Chill to 4 C Chill to 4 C Chill to 4 C 

ANALYTICAL HOLDING TIME <14 days <14 days <14 days <14 days <14 days 
<6 months 

(28 days 
for Hg) 

SAMPLE 
NUMBER 

SAMPLING 
LOCATION 

brass 
deeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

2 4 1 6 - S B - B 2 1 - 0 0 7 C M W - 2 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 1 C M W - 3 * 1 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 2 C M W - 3 # 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 3 C M W - 3 # 1 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 4 C M W - 3 # 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 5 C M W - 3 # 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 6 C M W - 3 # 1 1 1 6 

2 4 1 6 - S B - B 2 2 - 0 0 7 C M W - 3 # 1 1 1 1 6 

2 4 1 6 - S B - B 2 3 - 0 0 1 C M W - 4 * 1 1 1 1 6 

2 4 1 6 - S B - B 2 3 - 0 0 2 C M W - 4 # 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 3 - 0 0 3 C M W - 4 # 1 1 1 1 6 

2 4 1 6 - S B - B 2 3 -004 C M W - 4 # 1 1 6 

2 4 1 6 - S B - B 2 3 - 0 0 5 C M W - 4 # ' ' 6 

TOTALS 13 13 13 13 13 13 78 

Q = Laboratory QC Sample; S B = Subsurface Soil Sample 
* = 5 - D A Y TURNAROUND REQUIRED # = Hold for future analysis 



Table 12-13 
Summary of Analyses for 
Subsurface Soil Samples 

(Soil Gas Investigation) 

page 3 of 4 

ANALYTICAL METHOD 
VOC 

8010/8020 
BNA 
8270 

Pest/PCB 
8080 

Herbicides 
8150 

Dioxin 
8280 

Metals 
6010/7061 
7471/7741 

Bottles 
per 

Location 

PRESERVATIVES Chi l to 4 C Chai to 4 C Chill to 4 C Chill to 4 C Chill to4 C Chill to 4 C 

ANALYTICAL HOLDING TIME < 14 days <14 days < 14 days <14 days <14 days 
<6 months 

(28 days 
for Hg) 

SAMPLE 
NUMBER 

SAMPLING 
LOCATION 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

brass 
sleeve 

2 4 1 6 - S B - B 2 3 - 0 0 6 C M W - 4 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 3 - 0 0 7 C M W - 4 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 1 C M W - 5 * 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 2 C M W - 5 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 3 C M W - 5 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 4 C M W - 5 # 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 5 C M W - 5 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 6 C M W - 5 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 4 - 0 0 7 C M W - 5 # 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 1 C M W - 6 * 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 2 C M W - 6 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 3 C M W - 6 # 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 4 C M W - 6 # ' ' ' 6 

TOTALS 13 13 13 13 13 13 78 

Q = Laboratory QC Sample; SB = Subsurface Soil Sample 
* = 5 - D A Y TURNAROUND REQUIRED # = Hold for future analysis 
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Table 12-13 
Summary of Analyses for 
Subsurface Soil Samples 

(Soil Gas Investigation) 

page 4 of 4 

VOC BNA Pest/PCB Herbicides Dioxin Metals Bottles 
ANALYTICAL METHOD 8010/6020 8270 8080 8150 8260 6010/7061 per 

7471/7741 Location 

PRESERVATIVES Chi l to 4 C Chill to 4 C Chai to 4 C ChUI to 4 C ChUI to 4 C Chili to 4 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 

2 4 1 6 - S B - B 2 5 - 0 0 5 C M W - 6 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 6 C M W - 6 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 5 - 0 0 7 C M W - 6 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 1 C M W - 7 * 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 2 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 3 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 4 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 5 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 6 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 2 6 - 0 0 7 C M W - 7 # 1 1 1 1 1 1 6 

2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 
2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 
2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 
2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 
2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 
2 4 1 6 - S B - B 3 0 - duplicate of 1 1 1 1 1 1 6 

TOTALS 16 16 16 16 16 16 96 

Q = Laboratory QC Sample; SB = Subsurface SoU Sample 
* = 5 - D A Y TURNAROUND REQUIRED # = Hold forfuture analysis 
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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 Soils 

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 program. Samples will be collected 

with Summa canisters. The field procedures and sample collection methods are described in 

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

number of samples for ambient air sampling. 
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Table 12-14 
Phase I 

Landfill Ambient Air Program 
Summary of Analysis for Ambient Air Samples 

ANALYTICAL METHOD 
Calderon 

VOCs 
T014 

Calderon 
VOCs 
T02 

PRESERVATIVES none none 

ANALYTICAL HOLDING TIME <30days <30days 

SAMPLE 
NUMBER 

SAMPUNG 
SCHEDULE 

15 liter 
SUMMA 

Cannister 
adsorbent 

tut>e 

2416-AIR-001 
2416-AIR-041 

Day 1 1 
1 

2416-AIR-002 
2416-AIR-042 

Day 1 1 
1 

2416-AIR-003 
2416-AIR-043 

Day 1 1 
1 

2416-AIR-004 
2416-AIR-044 

Day 1 1 
1 

2416-AIR-005 
2416-AIR-045 

Day 1 1 
1 

2416-A1R-006Q 
2416-AIR-046Q 

Day 1 1 
1 

2416-AIR-007 
(duplicate of 2416-A1R-006) 

2416-AIR-047 
(duplicate of 2416-/MR-046) 

Day l 1 

1 

2416-AIR-008 
(nitrogen blank) 

Day l 1 

2416-AIR-048 
(field blank) 

Day 1 1 

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-A1R-014 Day 2 1 

2416-AIR-015 
(nitrogen blank) 

Day 2 1 

TOTAL 15 8 

Q = Laboratory QC sample will be located downwind of ttie 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 pericxl. 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, which 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. 

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

Open the valve following laboratory instiiictions, 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 

is 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 tiie 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 die 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 tiie 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 tiie cartridge, a particulate filter and 
holder are placed on the inlet end of the cartridge, and tiie sampling 
pump is staled. 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 tiie desired time, periodically recording 
tiie variables listed above. At the end of die sampling period the flow 
rate is checked. If the flows at the beginning and end of tiie 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 tiie 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-DERTVED WASTE AND DECONTAMINATION 

The field procedures dealing witii 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 witii tiie 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 witii any sample. The decontamination procedure 

will match the degree of contamination on tiie sampling tool. For example, steam cleaning 
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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 frorn split spoon samplers. Sampling equipment 

that has come into contact with oil and grease will have to be cleaned with hexane to remove 

tiie 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 witii tap water, checked for any 
residual dirt, and rewashed if necessary. 

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

The item will be rinsed twice with tap water. 

The item will tiien be rinsed witii 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 eitiier 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 tiie 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 botties. 

For metals, 1-1 liter polyethylene bottie. 

Surface soil samples will be collected in tiie following containers: 

For VOCs, 2-120 ml glass vials witii 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 analyses (except grain-size) will be 

chilled to 4 degrees Centigrade in the field, during shipment, and in tiie laboratory. The 

sample containers will be placed in chilled coolers immediately following collection and kept 

cool witii 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 tiie 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 tiie sample botties will be sealed and labeled as follows: bottie 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 botties will be placed 

inside polyetiiylene ziploc bags. The bagged botties 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 tiie 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 tiie 

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 restrictive 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. 

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

Types of analysis to be conducted. 

12.11.1 Sample Identification 

Samples will be identified tiirough tiie use of a cooling system to identify sample locations 

and sample replicates. This coding system will ensure tiiat samples are uniquely identified, 

and provide a ti^cking procedure to facilitate data validation and retiieval. The following 

information will be included on each sample label: 

Sample number. 
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Date and time of tiie sample collection. 

Designation of tiie 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 tiie media: groundwater. 
001 - Identification of tiie 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 tiie 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-Sl-OOl 

2416 - CDM job number 
SS - Identification of the media: surface soil 
SI - 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-Tl-OOl 

2416 - CDM job number 
SB - Identification of the media: subsurface soil 
T l - Identification of the sampling location 
001 - Identification of the sampling event at tiie sampling location 

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

2416-LE-Ll-OOl 

2416 - CDM job number 
LE - Identification of tiie media: leachate 
LI- Identification of the sampling location 
001 - Identification of tiie sampling event at tiie 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 tiie time of collection until they are desti-oyed. Each shipment of samples will 

be accompanied by a CDM chain-of-custody record which documents all aspects concerning 

tiie time of collection, metiiod 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: 

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 tiie samples shall sign, date, and note tiie time that tiiey 
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 tiie 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 tiie on-site 
QC are addressed in tiie Supplemental SCP QAPP for tiie Centi^ Base Area. 

12.12 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 tiiat the identify of the sample as a duplicate 

will be unknown to the laboratory personnel performing tiie 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 botties for tiie first analysis before 

filling botties 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 TV 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 tiie 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 ratiier 

tiian equipment blanks. Field blanks will consist of analyte free water tiiat 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 tiie blank. The samples will not be 
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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 instincted 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 ultiia high 

purity nitrogen. Blanks will be prepared at a frequency of one per day and will be sent blind 

to tiie 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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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, weatiier conditions, field measurement data, and tiie 
signature of the person entering the data. 

When possible, field measurements will be taken with direct-reading 
instruments so tiiat 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 tiie 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 otiier errors. 

13-1 



Review data to determine if procedures were followed in tiie 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. 

13.2 DATA MANAGEMENT SYSTEM 

The data generated through sampling and analysis will be tracked and filed in tiie 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-cust(xly 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 tiiat all data are 

accurately and completely entered into tiie 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 tiie 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 "outiiers". 

Checking for ti^scription and calculation errors. 

Qualifying data that does not meet acceptance criteria. 

Verifying sample custody. 

In order to provide tiie 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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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 outiined in this Plan, The audit will be 

conducted by a qualified CDM employee not directiy involved in the project. 

System audits of tiie 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 tiiis 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 tiie Fresno Sanitary Landfill will be prepared by tiie 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 tiie 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 = I - MSD I ^ 
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 outiined below. 

For Level FV soil and groundwater organic analyses, a conti-ol limit tiiat is three times tiie 

standard deviation of ten replicate samples is established. For Level IV inorganic analyses, a 

twenty percent control limit is established. For Level IV air analyses, the control limit is 

twenty percent for those compounds whose concentî ations are less than three times tiie limit 

of detection, and thirty percent for tiiose compounds whose concentrations are greater than 
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tiiree 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: 

_ measured value of analyte ^ Q̂Q 
true value of analyte 

_ 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 outiined 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 
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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 tiie data validation process. 

REPRESENTATIVENESS 

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 tiiem. 

For Level IV data, the completeness objective for this project is 85 percent. For the Level n 

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 tiie project. The decision of whether or not to 

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

COMPARABILITY 

Comparability of past and future analytical data will be maximized by using standard 

analytical metiiods and reporting the data in standard units, and by implementing 

standardized sampling and handling techniques tiiroughout the project. All results for 

organic or inorganic constituents will be reported in eitiier mg/1 or ug/l. Measurements for 

pH, conductivity, alkalinity, turbidity, and temperature will be reported in tiieir standard 

units. 
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APPENDK B-1 

Analysis of Volatile Organic Compounds SW846 Method 8240 

Analytes: Compounds listed below are from SW846 Metiiod 8240 Table 2, 

Chloromethane 1,1,2,2-Tetrachloroethane 
Bromomethane 1,2-Dichloropropane 
Vinyl Chloride trans-1,3-Dichloropropene 
Chloroethane Trichloroetiiene 
Methylene Chloride Dibromochlorometiiane 
Acetone 1,1,2-Trichloroethane 
Carbon Disulfide Benzene 
1,1 -Dichloroethene cis-1,3-Dichloropropene 
1.1- Dichloroethene 2-Chloroetiiyl Vinyl Ether 
trans-1,2-Dichloroethene Bromoform 
Chloroform 2-Hexanone 
1.2- Dichloroethane 4-Methyl-2-pentanone 
2-Butanone Tetrachloroethene 
1,1,1 -Trichloroethane Toluene 
Carbon Tetrachloride Chlorobenzene 
Vinyl Acetate Ethyl Benzene 
Bromodichloromethane Styrene 

Total Xylenes 

Sample Matrices: Low concentration groundwater*samples and soil samples. 

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

Analytical Holding Times: The analytical holding time is 14 days from tiie 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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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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Analysis of Purgeable Halocarbons in Water and Soil bv SW846 Method 8010; 

Analytes: Compounds listed below are from SW846 Metiiod 8010 Table 1. 

Benzyl chloride 
Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl)ether 
Bromobenzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chloroacetaldehyde 
Chlorobenzene 
Chloroethane 
Chloroform 
1- Chlorohexane 
2- Chloroethyl vinyl ether 
Chloromethane 
Chloromethylmethyl ether 
Chlorotoluene 
Dibromochlorometiiane 
Dibromomethane 
1,2-Dichlorobenzene 

1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Dichlorodifluoromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethylene 
trans-1,2-Dichloroethylene 
Dichloromethane 
1.2- Dichloropropane 
trans-1,3-Dichloropropylene 
1,1,2,2-Tetrachloroetliane 
1,1,1,2-Tetrachloroethane 
Tetrachloroethylene 
1.1.1- Trichloroetiiane 
1.1.2- Trichloroethane 
Trichloroethylene 
Trichlorofluorometiiane 
Trichloropropane 
Vinyl chloride 

Sample Matrices: Low concentration groundwater and soil samples. 

Analytical Procedure and Quantitation Limits: Follow SW846 Method 5030 for sample 
inti-oduction by purge-and-tî ap 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 tiie 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, witii tiie following specifications: 
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1. Five-point initial calibration curve witii 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. 

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 tiian 5 times 
the CRQL of metiiylene chloride and must be free of other purgeable halocarbons and 
any interfering peaks at or above the detection limits. 

2. 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 tiie surrogate recoveries are outside the QC limits. 

3. Second column confirmation is required for all positive results reported. 

4. 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. 

5. Analyze matrix spikes and matiix spike duplicates (MS-MSD) at a frequency of one per 
group of 20 or fewer samples. Use Table 3 in Metiiod 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 tiie sample level or 3 to 5 times tiie CRQL for 
non-detected samples, whichever is higher. 

6. If tiiese conti-ol 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 tiie 
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. 

2. All records of analysis, dilutions and calculations must be legible and sufficient to 
recalculate all sample concenti-ations and QC results. Include an example of tiie 
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, n. III, IV, VI, IX and X. 

2. 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 SoM bv SW846 Method 8020; 

Analytes: Benzene, Toluene, Chlorobenzene, Etiiylbenzene, 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-tî p and SW846 Metiiod 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 analytical holding time is 14 days from tiie 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 MethcxI 8000, witii the following specifications: 

1. Five-point initial calibration curve witii 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 tiie 
initial calibration standards and less than ±15% difference (%D) in CF for tiie daily 
continuing calibrations are required. 

Internal Quality Control Checks, Control Limits and Corrective Actions: 

1. Analyze metiiod 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 tiie 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 tiie surrogate recoveries are outside tiie 
QC limits. 
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3. Second column confirmation is required for all positive results reported. 

4. 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. 

5. 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 Metiiod 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. 

6. If tiiese 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/l) for water samples and micrograms per 
kilogram (ug/Kg) on a dry weight basis for soil samples. 

2. All records of analysis, dilutions and calculations must be legible and sufficient to 
recalculate all sample concentrations and QC results. Include an example of tiie 
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. 

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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Analysis of SemivolatUe Organics in Water and SoM bv SW846 Method 8270 

Analytes; Compounds listed on the following three pages. 

Sample Matrices: Groundwater and soil samples. 

Analytical Procedure and Quantitation Limits; Follow SW846 Metiiod 8270 for GC/MS 
analysis. Quantitation limits are 10 or 50 /ig/1, 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 tiie QC 
requirements specified in the method. 

Dociunentation 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 lon(s) 

Acenaphthene 15.13 154 153, 152 
Acenaphthene-dio (I.S.) 15.05 164 162, 160 
Acenaphthylene 14.57 152 151, 153 
Acetophenone 7.96̂  105 77, 51 
Aldrin -- 66 263, 220 
Aniline 5.68 93 66, 65 
Anthracene 19.77 178 176, 179 
4-Aminobiphenyl 19.18̂  169 168, 170 
Aroclor-1016 -- 222 260, 292 
Aroclor-1221 -- 190 224, 260 
Aroclor-1232 — 190 224, 260 
Aroclor-1242 — 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)f1uoranthene 31.45 252 253, 125 
Benzo(k)fluoranthene 31.55 252 253, 125 
Benzo(g,h,1)pery1ene 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 
-̂BHC — 181 183, 109 
ff-BHC -- 183 181, 109 
7-BHC (Lindane) — 183 181, 109 
B1s(2-chloroethoxy)methane 9.23 93 95, 123 
Bi s(2-chloroethyl)ether 5.82 93 63, 95 
Bi s(2-chloroi sopropy1)ether 7.22 45 77, 121 
Bi s(2-ethy1hexy1)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-ChloroaniHne 10.08 127 129 
1-Chloronaphthal ene 13.65̂  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-di2 (I.S.) 27.88 240 120, 236 
4,4'-ODD — 235 237, 165 
4,4'-DDE — 246 248, 176 
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TABLE 1. CHARACTERISTIC IONS FOR SEMIVOLATILE COMPOUNDS (Continued) 

Compound 
Retention 
Time (min) Primary Ion Secondarylon(s) 

4,4'-DDT 235 237, 165 
Dibenz(a,j)acridine 32.55a 279 280, 277 
01benz(a,h)anthracene 39.82 278 139, 279 
Dibenzofuran 15.63 168 139 
01-n-butylphthalate 21.78 149 150, 104 
1,3-Di chlorobenzene 6.27 146 148, 111 
1,4-D1chlorobenzene 6.40 146 148, 111 
1,4-01chlorobenzene-d4 (I.S.) 6.35 152 150, 115 
1,2-01chlorobenzene 6.85 146 148, 111 
3,3'-Dichlorobenzid1 ne 27.88 252 254, 126 
2,4-Dlchlorophenol 9.48 162 164, 98 
2,6-Dlchlorophenol 10.05a 162 164, 98 
Dieldrin — 79 263, 279 
Diethylphthalate 16.70 149 177, 150 
p-Dimethy1 ami noazobenzene 24.48* 120 225, 77 
7,12-01methylbenz(a)anthracene 29.54a 256 241, 257 
a-,a-Di methylphenethy1 ami ne 9.51* 58 91, 42 
2,4-Dlmethylphenol 9.03 122 107, 121 
Dimethylphthalate 14.48 163 194, 164 
4,6-Di ni tro-2-methylphenol 17.05 198 51, 105 
2,4-D1n1trophenol 15.35 184 63, 154 
2,4-D1n1trotoluene 15.80 165 63, 89 
2,6-D1n1trotoluene 14.62 165 63, 89 
Diphenyl amine 17.54* 169 168, 167 
1,2-01 phenylhydrazi ne — 77 105, 182 
01-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 5.33* 79 109, 97 
FIuoranthene 23.33 202 101, 203 
Fluorene 16.70 166 165, 167 
2-Fluorob1phenyl (surr.) — 172 171 
2-Fluorophenol (surr.) -- 112 64 
Heptachlor — 100 272, 274 
Heptachlor epoxide — 353 355, 351 
Hexachlorobenzene 18.65 284 142, 249 
Hexachlorobutadi ene 10.43 225 223, 227 
Hexachlorocyclopentadi ene 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) 

Compound 
Retention 
me (min) Primary Ion SecondaryIon(s) 

8.53 82 95, 138 
— 227 228 
31.14* 268 253, 267 
4.32* 80 79, 65 
11.87 142 141 
7.22 108 107, 79 
7.60 108 107, 79 
9.82 128 129, 127 
9.75 136 68 
15.80* 143 115, 116 
16.00* 143 115, 116 
13.75 65 92, 138 
15.02 138 108, 92 
16.90 138 108, 92 
7.87 77 123, 65 

— 82 128, 54 
8.75 139 109, 65 
15.80 139 109, 65 
10.99* 84 57, 41 
— 42 74, 44 
17.17 169 168, 167 
7.55 70 42, 101, 130 

— 42 114, 55 
15.64* 250 252, 248 
19.47* 295 237, 142 
19.25 266 264, 268 
33.05 264 260, 265 
18.59* 108 109, 179 
19.62 178 179, 176 
19.55 188 94, 80 
5.77 94 65, 66 

— 99 42, 71 
3.75* 93 66, 

175, 
92 

19.61* 173 
66, 
175, 145 

24.02 202 200, 203 
— 244 122, 212 
13.62* 216 214, 218 
16.09* 232 230, 131 
— 330 332, 141 
9.67 180 182, 145 
13.00 196 198, 200 
12.85 196 198, 200 
— 159 231, 233 

Isophorone 
Methoxychlor 
3- Methy1cholanthrene 
Methyl methanesulfonate 
2-Methylnaphtha!ene 
2-Methylphenol (o-cresol) 
4- Methylphenol (p-cresol) 
Naphthalene 
Naphthalene-ds (I.S.) 
1- Naphthylamine 
2- Naphthylamine 
2- Nitroannine 
3- Nitroaniline 
4- Nitroannine 
Nitrobenzene 
Nitrobenzene-ds (surr.) 
2-Nitrophenol 
4-Nitrophenol 
N-N1troso-di-n-butylami ne 
N-Ni trosodimethylami ne 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
N-Nitrosopiperidine 
Pentachlorobenzene 
Pentachloroni trobenzene 
Pentachlorophenol 
Perylene-di2 (I.S.) 
Phenacetin 
Phenanthrene 
Phenanthrene-dio (I.S.) 
Phenol 
Phenol-ds (surr.) 
2-P1coline 
Pronamide 
Pyrene 
Terphenyl-di4 (surr.) 
1.2.4.5- Tetrachlorobenzene 
2.3.4.6- Tetrachlorophenol 
2,4,6-Tribromophenol (surr.) 
1.2.4- Tri chlorobenzene 
2.4.5- Trlchlorophenol 
2.4.6- Tr1chlorophenol 
Toxaphene 

I.S. = internal standard 
surr. = surrogate 

*Estimated retention times. 
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Analysis of Organophosphorus Pesticides in Water and Soil bv SW846 Method 8080 

Analytes: The compounds listed below are from SW846 Metiiod 8080 Table 1. 

Aldrin Endrin 
a-BHC Endrin aldehyde 
/3-BHC Heptachlor 

^ . . s Heptachlor epoxide 
7-BHC (Lindane) x>rJtK« „̂̂ i,i«r 
Chlordane (technical) Methoxychlor 
4 4'-DDD Toxaphene 

' PCB-1016 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

PBC-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Sample Matrices: Low concentration groundwater and soil samples. 

Analytical Procedure and Quantitation Lunits: Follow SW846 Method 8080 for extraction 
and analyses. Quantitation limits are 10 /ig/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 Metiiod 8080 and Sections 7.4.2 
and 7.5 of Method 8000, with tiie 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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2. 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. 

3. Second column confirmation is required for all positive results reported. 

4. 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 
tiiat tiie final extracts contain amounts at the mid-range of the calibration curve. 

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: 

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/l) for water samples, and milligram per kilogram (mg/kg) on 
a dry weight basis for soil samples. 

2. 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. 

Dociunentation 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, HI, IV, VI, VII, Vm, IX, and X. 
Indicate date and time of extoction/analysis. 

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

3. 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 bv 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 concenti-ation groundwater and soil samples. 

Analytical Procedure and Quantitation Lunits: 

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

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

3. Capillary columns may be used for this analysis, as long as tiie 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 tiie 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 tiie following specifications: 

1. Five-point initial calibration curve witii a low standard at the concentiiations of tiie CRQL 
or lower is required, 

2. A continuing calibration at the mid-point concentiation for each analyte is to analyzed 
at tiie 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. 

2. A herbicide surrogate (e.g., a herbicide that is not expected to be present in tiie samples) 
must be spiked into tiie standards, samples, metiiod blanks and QC samples (see Section 
5.13 and 8.3 of Metiiod 8150). The amount of surrogate added must be at least 10 times 
tiie instrument detection limit. Recoveries of 75-125% are required. 
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3. Second column confirmation is required for all positive results reported. 

4. 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. 

5. 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. 

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: 

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 tiie 
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. 

2. 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. 

Dociunentation 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, U, 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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Analysis of Polychlorinated Dibenzo-p-d'Qxi"̂  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. up/Kg 

Tetî  & penta CDFs and CDDS 1.0- 5.0 0.1- 0.5 
Hexa CDFs and CDDs 5.0 - 10.0 0.5 - 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. 

2. Analytical Methodology: 

Follow the SW-846 Metiiod 8280 or Metiiod 8290 witii tiie following specifications: 

a. Analyze samples by a DB-5 fused silica capillary column or the equivalent. If 
dioxins/furans are detected in tiie 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 
chromatographic peak resolution criteria of ̂ 25% between 2,3,7,8-TCDD and 
1,2,3,4-TCDD in tiie column performance check mixture, 60-meter columns are 
recommended for botii DB-5 and SP-2331. 

b. The quantitation ions, confirmation ions, and M- COCl ions used for selective ion 
monitoring (SIM) are specified in Table 2 of tiie Metiiod 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 recovery standards required are as follow: 

Recovery Standard (RStd) Daily Std Amount Sample Amount 

13C-1,2,3,4-TCDD 0.5 ng/uL 50 ng 
13C-l,2,3,7,8,9-HxCDD 0.5 ng/uL 50 ng 

Internal Standard QStdl 

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-l,2,3,6,7,8-HxCDD 0.5 ng/uL 50 ng 
13C-l,2,3,4,6,7,8-HpCDF 0.5 ng/uL 50 ng 
13C-0CDD 1.0 ng/uL 100 ng 

Compound Ouantification: 

13C-TCDF and 13C-TCDD against 13C-1,2,3,4-TCDD 
13C-HxCDD, 13C-HpCDF, and 13C-0CDD against 13C-l,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-l,2,3,6,7,8-HxCDD 
HxCDF and HpCDF against 13C-l,2,3,4,6,7,8-HpCDF 
OCDF and OCDD against 13C-0CDD 

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 tfie beginning and end of a 12-hour period, as 
describai 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 concentirations of 200, 500,1000,2000, and 
5000 ng/Ml is required. Percent relative standard deviations (%RSD) of tiie relative 
response factors (RRF) for tiie calibration standards must not exceed 15%. A minimum 
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signal-to-noise (S/N) ratio of 50:1 for tiie m/z 320 ion of 2,3,7,8-TCDD must be 
achieved from tiie 100 ng/mL standard. 

4. A calibration standard solution at concenti-ation 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 tiie mean values established by initial analyses of tiie calibration standard 
solutions. A minimum S/N ratio of 150:1 for tiie m/z 320 ion of 2,3,7,8-TCDD must 
be achieved. 

5. 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. 

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

3. 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. Concenti-ations of NS solutions should be such tiiat tiie final extiacts 
contain amounts at the mid-range of the calibration curve. Recoveries of 40-140% for 
teti^ tiirough 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. 

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

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

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

SDL = 2.5 * H, * Qi, 

Hi, * RRF * W 

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

il„ - peak height for the quantitation ion of the compound of interest. 

Hi, - 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 tiie equivalents of EPA Metiiod 8280 forms 8280-1 to 8280-6. Indicate 
the scan number of each peak tiiat 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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Analvsis of Metals bv SW846 Methods 6010. 7061 (Arsenic). 7471 (Mercury), and 7741 
(Selenium); 

Analytes; Detection Limits: 

Water (ppb) Soil (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 Quantitation Lunits: EPA Metiiods 6010 (ICP analysis), 7061, 
7471, and 7741 procedures and detection limits will be followed. 

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

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

Metiiod 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, nitiite-N, and sulfate 

Sample Matrices: Groundwater samples 

Analytical Procedure and Detection Limits; Follow tiie EPA Metiiod 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 Tunes: Holding times are 24 hours for niti-ate-N, nitiite-N, and 25 days for chloride 
and sulfate, from the date of sample receipt by tiie laboratory. 

Calibration Procedure and Criteria: Calibrate according to Section 9 of EPA Metiiod 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 tiian ±10%, recalibrate as described in Section 9.4 of EPA Metiiod 
300.0. 

Internal Quality Control Checks, Control Lunits 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 concentiations above tiie calibration range are to be diluted 
and re-analyzed. Report tiie results and documentation for both analyses. 

4. Analyze matrix spikes at a frequency of one per group of 20 or fewer samples. Matrix 
spike concenti-ations 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 calculations in 
the data package. 

Documentation and Deliverables: Identify tiie laboratory conti-ol 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. 

Bl-24 



Analysis of Carbonate. Biocarbonate and Total Alkalinity in Water bv Standard Method 
403; 

Analytes: Carbonate, biocarbonate and total alkalinity 

Sample Matrices: Groundwater samples 

Analytical Procedure and Detection Lunits; Follow "Standard Methods for tiie Examination 
of Water and Wastewater," 16tii Ed., Metiiod 403, Procedures 4c and 4d. Detection limit of 
2.0 mg/L of CaCOa 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 50 mL titi-ant. 

Holding Times: Holding time is 12 days from tiie 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 tiie end points. Use Na2C03 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 CaC02for low level analyses and 
less than 10 mg/L of CaCOjfor 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 concentî tions below 20 mg/L. 

5. If above control limits are exceeded, take appropriate actions to correct tiie problems and 
re-analyze the affected samples. 
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Data Calculations and Reporting Units: Calculate and report tiie carbonate, biocartTonate 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 CaC02All 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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Analvsis of Total Dissolved Solids (TDS) m Water bv 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, gravimetiic, dried at 180°C). Detection limit needed is 20 mg/L of dissolved solids 
or lower. 

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

2. If tiie pH value is less than 4.0 raise the pH of tiie aliquot (using NaOH titi-ant) to 
between ph 4 and 8. Subtract the weight of sodium added from the weight of residue. 

3. Residue will be weighed to constant weight pursuant to Section 7.6 of EPA Method 
160.1. Constant weight is defined as: a) less tiian 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 Tunes: Holding time is 5 days from tiie date of sample receipt by the laboratory. 

Calibration Procedure and Criteria: Not applicable 

Internal Quality Control Checks, Control Lunits 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. 

2. 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 tiian 20 mg?l of 
TDS. 

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

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

5. If above conti-ol limits are exceeded, take appropriate actions to correct tiie problems and 
re-analyze tiie 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 tiie QC reference sample lot numbers used and tiie 
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 filti-ation 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 bv 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 Metiiod 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 Metiiod 410.1 and 5.0 mg/L COD for Metiiod 410.2 

1. Samples will be preserved in the field with 1 mL of H2SO4 to pH less than 2. Samples 
will be unfiltered. 

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

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

4. For Method 410.1, use 0.25ON K2Cr207reagent and 0.25N ferrous ammonium sulfate 
titrant. For Method 410.2, use 0.25N KjCrjOyreagent and 0.025N ferrous ammonium 
sulfate titrant. 

5. 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 Tunes: Holding time is 25 days from tiie date of sample receipt by tiie laboratory. 

Calibration Procedure and Criteria; Not applicable 

Internal Quality Control Checks, Control Lunits and Corrective Action; 

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

2. Standardize ferrous ammonium sulfate titrant daily against the standard potassium 
dichromate solution, according to tiie procedure specified in Section 6.4.1 of Method 
410.1 and Metiiod 410.2. 

3. Analyze 1 set of EPA QC Demand Reference Samples (at 2 concentiration levels) at a 
frequency of one per sample delivery group for each metiiod used. Recoveries of 90-
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100% or <8 mg/L error for Metiiod 410.1 and <5 mg/L error for Metiiod 410.2 are 
required. 

4. Analyze titi-ation blanks (used in tiie 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 Metiiod 410.2. 

5. Use potassium hydrogen phthalate (KHP) as a matrix spike compound. Analyze matiix 
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 concentiiition is to be used and 
matiix spike recoveries of 75-125% are required. 

6. 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 
concenti-ations exceeding 80 mg/L and less tiian 8.0 mg/L for concentrations below 80 
mg/L. For Metiiod 410.2 difference in duplicate siample 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. 

7. Initial sample values analyzed by Metiiod 410.2 that are > 50 mg/L COD are to be re
analyzed by Metiiod 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. 

8. Any samples witii COD values >800 mg/L or titi^t volumes <6.0 mL (analyzed by 
Method 410.1) are to be diluted and re-analyzed. 

9. Sample aliquots that are <50 mL are to be diluted to 50 mL so that tiie COD reaction 
mixture will be 50% H2S4/50% water by volume. 

10. A titration blank is needed for each different amount of mercuric sulfate used for tiie 
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 Metiiods for Chemical Analysis of Water and Wastes," 1983 Edition, 
whenever possible chloride interference is noted. 

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

Data Calculations and Reporting Units: Calculate tiie sample results according to Section 8 
of EPA Metiiod 410.1 and EPA Method 410.2. Sample results are to be reported in tiie 
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concentration unit of milligram per liter (mg/L). All records of analysis and calculations must, 
be legible and sufficient to recalculate sample concenti:ations and Ĉ C 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 
titi-ant 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 Suride in Water bv EPA Method 376.1: 

Analytes; Sulfide 

Sample Matrices; Groundwater 

Analytical 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. 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. 

2. 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, tiie 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. 

3. 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; 

1. 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). 

2. 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. 

3. Analyze titration blanks at a frequency of one per group of 20 or fewer samples. 
Titration blanks must contain less tiian 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 
Img/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. 

Dociunentation and Deliverables: Report all bench records tabulating standardization titrations 
(in duplicate), titiation 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 I^jeldahl Nitrogen (TKN) Using Standard Method (17th ed.) 4500-NH^ and Norg B 

Sample Matrices; groundwater 

Analytical Procedure and Detection Limits; Standard Metiiod 45OO-NH3E and Norg B will 
be followed. 

Holding Tune: 28 days 

Calibration Procedure and Criteria: Calibration will be executed according to methods 
described in Standard Metiiod 45OO-NH3E and Norg B. 

Internal Quality Control Checks, Control Limits, and Corrective Actions: The quality 
control samples and frequency specified in the 45OO-NH3E and Norg B will be utilized for this 
task. 

Data Calculation and Reporting Units: The equations in 45OO-NH3E and Norg B will be used 
for calculation and reporting units. 

Documentation and Deliverables: The report generated will be in accordance with Methods 
45OO-NH3E and Norg B. 
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Organic-N Usme 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 NH3B and 
E. 

Holding Tune: 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 metiiod. 
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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 Metiiod 45OO-NH3B 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 metiiod. 
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Analysis for Total Suspended Solids Using EPA 160.2 

Sample Matrices; Leachate 

Analytical Procedure and Detection Lunits: 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 Reporting 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 OU and Grease Using EPA 413.2 

Sample Matrices: Leachate 

Analytical Procedure and Detection Limits: EPA 413.2 will be followed. 

Holding Tune: 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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Analvsis for B.O.D. Using EPA 405.1 

Sample Matrices: leachate 

Analytical Procedure and Detection Limits: EPA 405.1 will be followed. 

Holding Tune: 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 SoU Moisture bv ASTM D2216-80 

Sample Matrices: Soil samples 

Analytical Procedure and Detection Limits; ASTM D2216-80 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 will be utilized for this task. 

Data Calculation and Reporting Units: The equations in tiie analytical metiiod will be used 
for calculation and reporting units. 

Documentation and Deliverables: The report generated will be in accordance with the ASTM 
D2216-80 Metiiod. 

Bl-40 



Analysis of SoU Porosity bv ASTM D2116 and 854 

Sample Matrices: Soil samples 

Analytical Procedure and Detection Lunits: 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 will be utilized for this task. 

Data Calculation and Reporting Units: The equations in tiie 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 bv 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 CaC03/Lor lower. 

1. Samples will be preserved in the field with HNO3 to pH of less than 2. 

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

3. Sample aliquots containing not more than 25 mg CaCOjare to be used to avoid large 
titration volumes. This is determined by performing practice runs. 

4. 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 tiie date of sample receipt by the 
laboratory. 

Calibration Procedure and Criteria: Not applicable 

Internal Quality Control Checks, Control Lunits and Corrective Action: 

1. The normality of the standard EDTA titi-ant (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. 

2. Analyze one set of EPA QC Reference Sample at a frequency of one per sample delivery 
group. Recoveries of 85-115% are required. 

3. 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 subtî cted from tiie volume of EDTA 
used for the sample. 

4. 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 conti-ol limits are exceeded, take appropriate actions to correct tiie 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 CaCOs/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 titi-ant 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 Analvsis 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 witii tiie 
ASTM-C136 Metiiod. 
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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 metiiod will be used. The less tiian 2-mm fraction and tiie 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 directiy or within a weighing boat. This modification is taken from "Analytical Metiiods 
Manual for tiie 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 Quality 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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Analvsis of Air Samples for Volatile Organic Compounds bv EPA Method TO-14 

Analytes: 

Calderon List Detection Limits (ppbv) 

Vinyl Chloride (VC) 0.2* 
Benzene (0) 0.5 
Metiiylene Chloride (MeClj) 20 
Chloroform (ChClj) .02 
1,2-Dichloroetiiane (1,2-DCA) 50 
1,1,1-Trichloroethane (1,1,1-TCA) 0.1 
Carbon Tetiachloride (CCR4) .05 
Trichloroetiiylene (TCE) 0.1 
Tetî chloroethylene (PCE) 0.1 
1,2-Dibromoetiiane (EDB) 0.05 
Dichlorodifluorometiiane (F-12) 0.2 

•Please note tiie 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 tiie 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 anotiier selective detector with 
tiie 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 tiie one from tiie sample delivery batch tiiat had 
previously contained the highest overall concentration of analytes. If no analytes are to be below 
0,2 ppbv, present, tiie entire batch is suitable for shipment, Otiierwise, tiie canisters must either 
be individually verified, cleaned as necessary and then verified again by tiie previously 
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mentioned criteria or by recleaning tiie 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 0.5 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 Metiiod T O 14 outiines tiie most desirable metiiod 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 tiian 0.05 mm Hg (50m Torr) for no less tiian 12 hours. 

5. All vacuum pumps utilized in this procedure must include a suitable trap for the 
prevention of backsti-eaming. 

6. All connections to canisters must be made witii 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 tiian 5.0%. 

Retention Time Windows: See Metiiod TO-14, Section 10.3.2. 

Continuing Calibration: Daily continuing calibration at 1.0 ppb in tiiplicate. If the response 
value of the 1.0 ppb calibration analysis differs significantiy 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 tiie system tiiat may alter tiie 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 tiie 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 
Bromochlorometiiane and 1,2-Bromochloropropane will be spiked into all blanks, standards, 
samples, and sample duplicates. Otiier surrogates may also be used. The laboratory must 
ensure that surrogates do not co-elute witii 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/CJC requirements for gas chromatography are applicable to GC/MS-fiill 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, tiie gas chromatograph/mass 
spectrometer (GC/MS) will be tuned witii 50 ng. direct column injection of 
p-Bromofluorobenzene (BFB) as outiined in Section 10.2.2 of TO-14. The main exception to 
the indicated procedures is tiie frequency of tuning, which will be performed once in 24 hours 
or tiie total period of analysis, whichever is more frequent. Tuning information will be provided 
on Form 5. 
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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 spectiiim in which 
fragmentation ions greater tiian 20 percent of base peak must be present from a 500 ml sampling 
of 5 ppbv standard (approximately 2.0 /xg 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 witiiin ±0.06 RRT of the calibration standard, where RRT 
is the RT of the hit compound in relation to the RT of tiie 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 tiie sample 
spectrum. 

2. The relative intensities of ions must agree witiiin 20 percent between standard and sample 
spectra. 

3. Fragmentation ion greater than 15 percent in tiie sample spectium 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 tiian tiie previous closest internal standard. The searches will be based on 
relative fit. The analyst will use tiie 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 tiie acceptance criteria. 

B2-5 



Results: 

Report on a Form I equivalent in ppbv analyte/sample. 
Volume of sample anadyzed. 
Include all raw data, chromatograms/mass spectra and quantitation reports for each 
sample. 

Calibration: 

Initial calibration witii 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. 

Blanks: 

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. 

Surrogates: 

Spike into all blanks, standards, samples, and sample duplicates. 
Surrogate retention times. 
Report tiie area and tiie % recovery. 
Report on CLP Form 2 equivalent. 

Documentation: 

Copy of chain of custody. 
Copy of airbill. 
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Analvsis Qf Ga«f Samples for Volatile Organic Compounds bv EPA Method TO-2 

Analytes; 

Quantitation Limit (ppbv)* 

Vinyl Chloride (VC) 0.02 
Benzene (0) 0.01 
Metiiylene Chloride (MeClj) 0.10 
Chloroform 0.01 
1,2,-Dichloroetiiane (1,2-DCA) 0.01 
1,1,1-Trichloroetiiane (1,1,1-TCA) 0.02 
Carbon Tetiachloride 0.01 
Trichloroetiiylene (TCE) 0.01 
Tetî chloroethylene (PCE) 0.01 
1,2-Dibromoetiiane (EDB) 0.01 

•These quantitation limits are obtained with "clean" samples. 
Interfering compounds may elevate the quantitation limits. 

Matiices: Gas samples collected in Supelco Carbotrap 300 thermal desorption tubes. 
Desorption tube cleaning and verification of cleanliness is also required. 

Analytical Metiiod: EPA Metiiod TO-2. See analytical requirements listed for Metiiod 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 cleailing 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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EXFUNATIGN OF MGNITGRING WELL OGNSHSJCTIGN 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. 

DeptJis 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 
conpletion. 

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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EXPLANATIdf OF WELL ISVELOFHOn' LOG 

Page one of this form is assumed to be self-explanatory and must be filled 
out for every well during developnent. Under the heading "Developed By:," 
include the names of both developnent (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 developnent/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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Standard Operating Procedure 5-1-1 

INVESTIGATION-OBRIVEO WASTES 

1.0 INTRODUCTION 

The purpose of this standard operating procedure for investigation-derived 
wastes is to: 

o Provide general guidelines for the identification of potentially 
hazardous chcaicals and oaterials. 

o Provide general guidelines for the control and handling of 
investigation-derived wastes, 

o Establish a necessary inter-office notification network for 
resolving probleos that aay arise 

Uastes oay result during site investigations and reoedial activities at 
Superfund (CERCLA/SARA) sites as wall as during investigations or 
inspections at operating RCRA facilities. The investigation-derived wastes 
from these activities oust be handled, treated or disposed in the proper 
oanner. The following procedures should generally bo followed during 
field-related activities and tailored to the site-specific conditions and 
objectives of the field activities. The prograa aanager for the specific 
contract under which the field activities are being conducted should be 
consulted for general guidance and resolution of specific issues that arise 
ac a particular site. 

2.0 VASTS CATBGORIBS 

Field activities that include •onltoring well installation, saopling of 
surface and ground waters, and saapling of other aedia often result in 
•nvironoantal and/or hazardous saaples being collected for analysis. In 
addition, there are oaterials that result froa such field activities that 
will be not bo paclcaged and sent to a laboratory for testing. A 
representative list of wastes that aay be routinely produced, is as 
followst 

o gxpendable personal protection equipaenti tyveic, gloves, booties, 
respirator cartridges, and aapty calibration gas bottles. 

o Ground vater and surface water saaples that are not being shipped 
for laboratory analysis. 

Prtpaiad: Raviawad: ApprovadforRaleaia: 
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o Drilling fluids, cuttings and core saaples fron veil installation, 

o Decontamination fluids such as water, solvents, or other aixtures. 

o Purged vater froo wells prior to ground water sanpling. 

0 Drua Sanpling equipaent. 

3.0 GENERAL GUIOBLINBS 

Generally, the following guidelines should be considered during the 
planning phase for the field activities: 

0 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 
waste and the handling of such waste oust bo specified. 

0 The prograa aanager should be consulted on a site specific basis 
regarding the handling (storage, transport, or disposal) of 
investigation-derived hazardous substances. 

o No generated waste during field aetiwitles should be transported off 
site by CDH eaployees. The only permissible exceptioa to this 
policy ia the off-site shipaent of saaples being seat to a 
laboratory for analysia. 

4.0 CIRCLA ACTIVITIES 

Pursuant to CERCLA 121, CERCLA reaedial activities aust be carried out in 
accordance with federal and state requireaeats. EPA's policy is that field 
investigation teaaa should use best professional judgment in deteraining 
when investigation-derived wastes contain appreciable aaeunts of hazardous 
waste and then should be handled properly so that federal and state 
standards are aet. Vhen the field team does not know the specific hazard 
of the vastOt SPA expects that reasonable atteapts to coaply with federal 
and state requireaents vlll be aade. Currently, the general practice is 
that investigation-derived aaterials can reaaia onsite until the reaedial 
activities are coaplete. 

Prior to the any site activities, the field teaa should deteraine if the 
investigation-derived wastes aay contain hasardous vaates and identify the 
logistics required for the proper handling of such wastes. 
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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 following 
considerations and consult with the EPA regional office, if necessary: 

o Determine the likelihood and probability that hazardous waste will 
be generated froa the field activities. This aay be accomplished by 
review of site records, pertinent data and other available 
information. 

0 Identify the sanpling procedures in the saapling and plan and 
address the issue of investigation-derived waste. 

0 If sampling of ground vater and soil in areas of known or suspected 
areas of significant contamination is to occur, then purged water or 
waste samples should be segregated and contained. Certain 
exceptions to this practice may be allowed with prior EPA 
consultation and approval (for example, discharging purged vater 
onto the ground). However, it aust be eaphasised that off-site 
transport/storage of such aaterials by CDH eaployees is prohibited. 

o If materials need to be collected in drums or other containers, 
solids should be segregated froa liquids. The druas or containers 
must be clearly labeled. 

o Disposable protective clothing is segregated and shall be placed in 
large industrial grade plastic bags and/or SS gallon druas. 

o Non-disposable items such as boots, saapling equipment, and other 
field equipment shall be decontaminated using the appropriate 
decontaaination solutions and procedures prior to taking off site. 

0 Any wash waters used for decontaaination shall be collected in 
properly labeled drtuu for disposal on site. 

s.o Rou Acnvrms 
Generally, for an investigation or inspection at a RCRA facility, any 
investigation-derived waste can be handled in the appropriate manner by the 
RCRA facility. Coordination with the facility aanager, prior to the site 
visit is necessary. The field investigation teaa should explain the 
purpose of the visit and list the anticipated investigation-derived wastes 
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that nay result. Written documentation is necessary to indicate that the 
handling of such wastes has been discussed with the facility and that the 
facility concurs with the waste being left onsite. Documentation aay be a 
letter to the facility, or a telephone log. A CDM field teaa shall not 
coaaence any field saapling activities until arrangeacnts have been aade 
with the facility regarding the handling of the investigation-derived 
wastes. 

6.0 GUIOBLINBS POR TRANSPORTING VASTES OPP SITB 

Vhen a hazardous waste as defined in 40 CFR Part 261, Subparts C and D, is 
known or expected to result from field activities, then the field 
investigation team should be aware that the handling and managing of these 
wastes off-site must meet the treatnent, storage and disposal requirements 
of RCRA. Guidance for this determination is provided in Exhibits 1, 2, 3. 
and 4. 

In certain instances, contractors aay be tasked by EPA to provide 
assistance with offsite transport of wastes to a treataent/storagc/disposal 
(TSD) facility. In these cases, strict adherence to 40 CFR Part 262 is 
required. 

CERCLA 121(c)(3)(B) requires off-site storage, destruction, trcataent, or 
secure disposition of hazardous substances froa Superfund sites to be done 
at hazardous waste disposal facilities that are in coaplianca with Subtitle 
C of RCRA. In this situation, EPA is the generator of the hazardous waste 
and aust coaply with the requirements of 40 CFR Part 262, Standards 
Applicable to Generators of Hazardous Vaste and which inelu3el 

0 Subpart A: General 
0 Subpart B: The Manifest 
o Subpart C: Pro-Transport Requireaents 
o Subpart Dt Recordkeeping and Reporting 

Pursuant to 40 CFR Part 262, EPA aust: 

o Initiate notification. 
0 Obtain the appropriate EPA 10 nuaber. 
0 Coaplete EPA fora 8700-22 and 8700-22A, Uhifora Hasardous Vaste 

Manifest (refer to Exhibit 1). 
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Standard Operating Procedure 4-1-0 

BNVIRONMBrrXL SAMPLR SHIPPING 

1.0 Application 

Shipment of environmental samples (saaples of aabient air, water, or soil 
with little contaaination) froa a field location to e laboratory. This 
procedure is suaaarized in Exhibit 1. 

2.0 Packing the Saaple 

- Leave enough outage (lOX by voluae) in the saaple jar to accommodate 
thermal expansion. 

- Place the sample container, sealed with a lid, in a polyethylene 
bag. 

- Attach a saaple identification ta? to the jar. Seal the bag. 

- Place the bagged sample(s) in a fiberboard container or picnic 
cooler lined with a large polyethylene bag. 

- Pack enough non-coabustibia, absorbent, cushioning material around 
the samples to ainiaize 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 lid on the inside. 

- Seal the large bag. 

- Close the cooler vith strapping tape and seal it on two sides vith 
custody seals. 

3.0 Karklaf aad Ubaliag 

- Nark the outside container; "Environaental Saaple* and *This End Up* 
vith arrova placed accordingly. No Oepartaent of Transportation 
(DOT) marking or labeling is required. 

4.0 ghlppSaf fapaca 

- Attach tbe carrier's waybill form to the cooler. No DOT papers are 
required. 

S.O Modaa of Itaasporutioa 

- The shipment aay travel on any aode of transportation. 



EXHIBIT 1 

ENVIRONMENTAL SAMPLE 
PACKAGING PROCEDURES 

Sf apping Tapa 
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GSSSAL GCNSZDESATI0N8 FOR METBCStaLaGXCatfi HQNZTCRXNS 

1.0 ZNTRODUCrXCM 

Qia following discussion defines a ̂ neral progrua developed for 
nc^t^ring wind speed and direction at an uncontrolled hasardous 
waste site. The program is generic in tbe sense that aquipoaent 
specific protocols are dependent on the type of equiptsent used, wind 
monitoring will provide real tiae continuous oo-alta data eseential 
for operational safety psocedurea during clean-up operaciona. 

2.0 SITING Aio nsaujmcK 

Proper aquipoent siting along with good iostrunentation ia a critical 
factor in obtaining good aeterologieal data. Hie obvious objective in 
siting vind recording instruBsnta is to place the eqoipmant In a 
location that characterizes air flew'in tbe general site area as well 
as the iapaet areas of ooncam. TTte wind inatiunents should be 
located at the standard exposure hei^t of 10 laeters in open terrain. 
Locating the equipaent in open terrain will ensure that the equiptoent 
will not be exposed to disturbed air flow resulting from air 
intaeactiona in and arewid obstruetiooa. Obstruetiona can ba 
buildings, feneee, signs, trees; vegetation̂  elevated terrain, or any 
other ̂ ect that would unduly influence the general air flow in the 
area. Open terrain is defined as an area where the distance between 
the inatnaaent and any obstruction ia at least 10 times the height of 
the obstruction. Ihis oonvoieien is adopted by the Korld 
Heteecological Organisation (WHO) and is generally dsseeved in order 
to coBipare recorded data to other observed wind data. Secondary 
considerations should also ba taken into account but should not be 
allowed to CQBfiremise tbe quality of the recorded data, secondary 
considerations Include accessibility as well as equipment security. 

A&4-10 
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the instrument should be finnly positioned on a mast or tower which 
will not twist, rotate, or sway, ffind instruments mounted on the roof 
o£ a building should be placed high eneû  to be out of the area in 
which air flow is disturbed. lAds hei^t can be detemined using 
St:andacd WO and EBk guidalines. 

Orientation of the wind vane to tbe true north is another neeessity in 
instrument siting, squlpnent manufacturers will provide soos means to 
identify which way to align the translator to the north. 9iis is 
usually aooonpliabed by an engraving mark on the equipment housing or 
bf supplying, as an option, a mounting jig for keeping the vana in 
proper alignnant for orientation, this jig Is also handy for periodic 
calibration of equipment which is described in section 3.2 cn 
calibratio). 

Die most accepted procedure for detemining true north Involves 
shooting the North Star with a first-order theodolite. A land 
surveying handbook will describe this technique and contain all the 
necessary tables, ihe preferred aethod of establishing true north is 
to utilize a registered land surveyor who may be involved in the 
project to carry out the above mentioned procedure. USGS maps of the 
site area also give the compass declination. Another acceptable 
method to establish true north ia by the location of the sun at solar 
noon. This caa be aoooB̂ ishad by using an empirical fomula based on 
tbe site's longitude and "equation of Time" £ound in standard 
Neterologleal tables (List, 1979). 

3.0 QPEFAXZGN 

3.1 Equipment Maintenance 

Operational checks are ix^rtant to assure the best quality data. 
The use of time marks en chart rolls is a very effective aaans to 

AR4-1C 
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check the recorder clock medianism. This can be done aanually 
and should be performed every 24 hours. 

The establishment of a preventive maintenance program and the 
performance of operational checks will ensure the highest 
possible quality data. Operational checks include time syncs, 
data retrival, data inspection end visual equipment inspection. 
The anemometer should never come to an abcupt stĉ  or start but 
should ccme to a slew start and stop. Abrupt stopping and 
starting of the anemoneter would indicate worn bearings. 
Bearings caa ba checked with a torque watch. Oillese bearings 
should never be oiled. Bearings should be replaced every 12 
months. Other operational/taaintenance items include system 
cleaning, tightening, lubricating and a zero and span adjustment 
every time the strip chart is replaced (frequency detemined by 
type of eqpiipmant, refer to equipment specification foe 
frequency). Physical checks of the equipment Should be made as 
often as possible, at least monthly. ilMse checks include an 
examination of the sensors and the readout equipment. At 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 aost detrimental 
condition for "oupe and especially for propellers. It has been 
found that a LIGHT spray coating ef SXLZOQNfi, or an equivalent 
nm-sticking spray, helps to retard the fonnation of ice. Space 
parts for anemometers and vanee should include replacement 
bearings. A leg should be kept on oil maintenance and 
operational checks. 

AR4-10 
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3.2 EquipDsnt Calibration 

There are two basic types of calibrationsi bench and field. The 
bench calibration is conducted under controlled laboratory 
conditions (i.e., wind tunnel) vAiere known Inputs are compared to 
observed outputs. Adjustnants are then aade to equalize output 
to input. Bench calibrations aay be perfotaed by the 
manufacturer or by the user, providing thf proper equipment is 
available, during a bench ealibration« it is desirable to 
simulate as closely as possible the field configuraticm of the 
sensor system, HOW often field calibrations are needed depends 
upon the length of the measurement program and the stability o£ 
the specific instrument. (Stability is the time period an 
instrument is expected to retain its calibration.) If portable 
mobile instrumentation is availablê  bench calibrations may 
actually be possible on site, minimizing down time. 

Bend) calibrations check specific dynamic response 
characteristics such as threshold speeds, damping ratios> delay 
distances and distant constants which caa only be cheeked in a 
wind tunnel, and must ba performed by qoalified personnel or 
returned to the manufacturer for major calibration. 

Field calibrations would cheek the output of tbe transducer by . 
coupling the anemometer shaft through a flexiblOf universal 
connector to a synchronous motor and goer assembly that will run 
at a fixed, known nm. Calibration units are coaamrcially 
available with 1800 RPK er 300 BRt output when powered by 
standard 60 HZ line voltage (115 V). 

AR4-10 
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Calibrating the electronic system exclusive of the 
sensorArasducer involves the substitution of a stable, knoMi 
voltage for a voltage generator, or a known frequency for a 
frequency generator. 

soioe equipntnt contains an internal calibration mechanism to 
check the ̂ tea electronics. This is usually accoâ iahed by a 
built-in reference frequency (or volUge) to supply a known value 
to check the anemometer system electronics excluding the 
sensor/translator but including the readout device. The wind 
vane system electronics can be checked using precision resistors 
and comparing the known values to the output. The output of the 
wind vane itself can be can̂ red using a test fixture which 
allows the wind vane potenticoeter to be set at certain 
directions. With these set directions known, the readout can be 

( verified, tt Is also useful to rotate the vane both clockwise 

and counter clockwise obaecving the readout. The size of the gap 
where there is no electrical signal is significant in single 
potentiameter, 36D-degree direction vanes. The fidelity with 
which the transition at north Is made is significantly improved 
in 540-degree direction venes. 

Field calibration or calibration checks should be performed at 
least once every 3 months. 

AR4-10 
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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, 

chec)c and record initial 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 tubing and attach a label 
to the sample canister with pertinent sample information. 

Discussion: 

When opened to the atmosphere containing the VOCs to be 
sampled, the differential pressure causes the sample to flow 
into the canister. The tubing is used to access an otherwise 
awkward seunpling point, eg. tank headspace, manhole, 
monitoring well, exhaust stack etc., and may be omitted i f 
unnecessary. 

11/11/90 
RFP4 
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COAST TO COAST ANALYTICAL SERVICES 

CRYOGENIC GRAB SAMPLING METHOD 
FOR 

VOLATILE ORGANIC COMPOUNDS IN AIR 

Equipment needed! 

1) S i x l i t e r SUMMA-Stainless S t e e l sampling c a n i s t e r 
(Can). Sample Cans are suppli e d under vacuum. 

2) T e f l o n (TFE) tubing 1/4 inch diameter by 2 feet i n 
len g t h . The TFE tubing must have a f e r r u l e attached, 
and a 1/4 inch brass swagelok nut i n place. 

3) Ice chest, 34 quart minimum. 
4) L i q u i d Nitrogen <LNa), 25-30 l i t e r s . More LNz may be 

re q u i r e d i f many samples are to be c o l l e c t e d . 
5) Gloves s u i t a b l e f o r use with cryogenic l i q u i d s , s a f e t y 

g l a s s e s , p r o t e c t i v e c l o t h i n g . 

Procedure: 

1) E x e r c i s e care when handling cryogenic l i q u i d s . Wear 
proper p r o t e c t i v e c l o t h i n g . Check s i t e s a f e t y plan 
regarding p o s s i b l e need f o r e x t r a p r o t e c t i v e c l o t h i n g 
and equipment. 

2) Check sample Can to be sure that valve is closed (knob 
ful l y clockwise). 

3) Remove protective nut from top of Can and attach TFE 
tubing. 

4) F i l l Ice chest 1/2 to 3/4 f u l l with LNa. 

5> Hold Can by valve assembly. Immerse sample Can in LNs 
for 3 minutes. 

6) Hold TFE tube upright and open canister valve fully. 
After 2 minutes close valve. 

7) Allow Can to warm to ambient temperature. Open valve 
to flush sample from Can. 

8) Repeat steps 5« 6« and 7 three times to flush Can 
thoroughly. 

9) Finally! repeat steps 5, and 6 to collect grab sample. 
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CANISTER SAMPLING FIELD DATA SHEET 

A. GENERAL INFORr.UTlON 

S;T5 LOCATION:. 
SITE ADDRESS;. 

SHIPPING DATE; 
CANISTER SERIAL NO. 
SAMPLER ID: 
OPERATOR: 

SAMPLING DATE;. 

B. SAMPLING INFORfAi^TlON 
TEMPERATURE 

CANISTER LEAK 
CHE-CK DATE:. 

PRESSURE 

!^frERIOR AMBIENT MlNir/UM 

START 

STOP 

CANISTER PRESSURE 

SAMPLING TIMES FLOW RATES 

LOCAL 
TIME 

ELAPSED TIME 
METER READING 

MANIFOLD 
FLOW RATS 

CANISTER 
FLOW RATE 

FLOV/ CONTROLLER 
READOUT 

START -

STOP 

SAMPLING SYSTEM CERTIRCATION 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: 

SGNATUnE/TTTLE 
• ATTACH DATA SHEETS 



GAS NGNITQEtING WELL NGNITORING 

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. 

DESCRIFTIGN OF AND ACCESS TO THE NQNITOEIING 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 requiring the 
field personnel to perform the necessary monitoring as described in the 
Health and Safety Plan. 

Many gas wells contain more than one probe. The probes are coded with 
colored ti±)ing to identify the depth at which they are conpleted. The data 
collection forms shall indicate v^ich 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. 

BQUIFMENT AND SUPPLIES NEEDED 

HPK combustibles/oxygen meter configured per i^pendix D, 
Calibration and Operating Procedures. 

Protective equipment required for the task by the Health eind 
Safety Officer. 

1/4" Tygon'* tubing (approximately 25'). 

GCnBUSTIBLES HEASUREMEMT 

Turn the HPK combustible gas indicator to C»J. Perform the HPK startup 
procedure ji^jpendix D). Attach the probe to the stopcock with a length of 
1/4" Tygon tubing. The pump should almost stop. If i t 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 sanpling line. Turn the 
HPK off quickly i f 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 Tygon̂  tubing at the stopcock let the 
HPK vent. With the punp running until the oxygen meter reads 21 percent 
again. 
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CALffiRATION AND OPERATING PROCEDURES 
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Calibration for the Hnu PI 101 

YSI Model 33 Conductivity Meter 

Orion SA 250 pH Meter 

Bacharach HPK Combustible Gas & Oxygen Indicator 

Foxboro Century 128 OVA Flame Ionization Detector 
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CALIBRATION PR(XEDURE FOR THE HNu PI 101 

1.0 INTRODUCTICXJ 

1.1 Content 

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 eind operating proceudres are described in Procedure 

5607001. This procedure presents calibration steps only. 

1.2 Equipnent 

0 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 instrvmient's relatively 
high sensitivity to i t and the non-toxic nature of the gas. 

Note: A specialty gas may be required i f 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. 

o Tubing and fittings (See Figure 1). 

o Rotomoter or bubble flow meter. 

o Calibration Form F6264. 

o Table 1 for ionization potentials for ccnnpounds of interest. 

Section 1.1 modified Reviewed Ŵ"̂  Date u/l^ Issued . f'/'f/fO 
on 11/19/90 by ^fyr: ^ (feprovedy.^Jw^^^ Date 
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Rotimatar. 

X7 

"B Extension Probe 

'PhotO«ni2ation 

FIGURE 1 RECOMMENDED CALIBRATION PROCEDURE FOR PHOTOIONIZATION ANALYZER 

AI18-4 
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TABLE 1 RELATIVE SE34SITIVITIES FOR VARIOUS GASES 
(10.2 eV Lanp) 

Photoionization 
Species Sensitivity* 

p-xylene 11.4 
BHxylene 11.2 
benzene 10.0 (reference 
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 
stethyl ethyl ketone 5.7 
methyl isobutyl ketone 5.7 
cyclohexanone 5.1 
naptha (851 aronatics) 5.0 
vinyl chloride 5.0 
nethyl isocyanate 4.5 
iodine 4.5 
nethyl nercaptan 4.3 
dioethyl 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 
pyridine 
hydrogen sulfide 

3.0 pyridine 
hydrogen sulfide 2.8 
ethylene dibromide 2.7 
i>-octane 2.5 
acetaldehyde oxiwe 2.3 
hexane 2.2 
phosphine 
heptane 

2.0 
1.7 

allyl chloride (3-chloropr^ne) I.S 
ethylene 1.0 
ethylene oxide 1.0 
acetic anhydride 1.0 
â pinene 
dibrcmochloropropane 

0.7 â pinene 
dibrcmochloropropane 0.7 
epichlorohydrin 0.7 
nitric oxide 0.6 
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TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES 
(10.2 eV Lanp) (Cohtinued) 

Photoionization 
Species Sensitivity* 

b-pinene 0.5 
citral 0.5 
amnonia 0.3 
acetic acid 0.1 
nitrogen dioxide 0.02 
methane 0.0 
acetylene 0.0 

•Expressed in ppn (v/v), 

AR8-4 
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2.0 CALIBRATICY4 PROCEDURE 

2.1 CDM employs a tvo-point standardization procedure to facilitate 
proper instrument calibration over the 0-20 ppm and 20-200 ppn 
operating ranges. TVo 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. 

2.2 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-positCTi. Ihe probe nozzle* is stored inside the 
instrunent 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 instriaent panel. Match the alignment keys and 
insert connector. Turn connector in clockwise direction 
until a distinct snap and lock is felt. 

2.2.5 Turn the function switdi to the Battery Check position. 
Hhen the battery is charged, the needle should read 
%rithin or above the green battery arc on the scale plate. 
If the needle is below the green arc or the red LED light 

AR8-4 
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Battery Check 

Ranges (ppm) 

Fund ton 
Switch 

Zero Adjustmei 

12 Pin Interface Connector 
betvveen readout unit and 

FIGURE 2 CONTROL PANEL FEATURES 

tpul 
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cooes on, the instrument should be recharged prior to 
making any measurements. Iiqplement step 3.0 to recharge 
battery. 

2.2.6 Turn the function switch to the CN position. In 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. 

2.2.7 To zero the instrument, turn the function switch to the 
standby position and rotate the zero potenticoeter wtil 
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. If necessary wait 15 to 20 
seconds to ensure that the zero reading is stable. 
Readjust as necessary. 

2.3 calibration Steps 

2.3.1 Insert one end of T tube (Figure 1) into probe. Insert 
second end of probe into calibration gas in the 20-200 
pps range. The third end of probe should have the 
rotoneter (bubblemeter) attached. 

2.3.2 Set the function switch in the 0-200 ppn range. 
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2.3.3 Crack the valve on the pressured calibration gas 
container until a slight flow is indicated on the 
rotooeter. The instrument will draw in the volume 
required for detection with the rotooeter indicating 
excess flow. 

2.3.4 Adjust the span potenticoeter so that the instrument is 
reading the exact value of the calibration gas. 
(Calibration gas value is labeled on the cylinder). 

2.3.5 Turn instrument switch to the standby position and check 
the electronic zero. Reset zero potenticoeter as 
necessary following step 2.3.7. 

2.3.6 Record on form F6264 all original and readjusted settings 
as specified in the form. 

2.3.7 Next, set the function switch to the 0-20 ppn. Reoove 
the mid range (20-200 ppn) calibration gas cylinder and 
attach the low range (0-20 ppn) calibratim gas cylinder 
as described above. 

2.3.8 Do not adjust the span potenticoeter. The observed 
reading should be * 3ppn of the concentration specified 
for the low range calibration gas. If this is not the 
case, recalibrate the aid range scale repeating 
procedures 3.3.1 to 3.2.7 above. If the low range 
reading consistently falls outside the recoonended 
tolerance range, the probe light source window likely 
needs cleaning. Clean window following step 4.1.3. When 
the observed reading it within the required tolerances, 
the instr\aent is fully calibrated. 

AR8-4 
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2.3.9 Cooplete forms F6264 and F6265 for the respective 
instrument being calibrated. 

3.0 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. Die 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 frco 120 V AC before removing 
mini phone plug. 

4.0 TROUBLE SHOOTING AND nMHTDViiCE 

4.1 General Fault Determination and Correction 

4.1.1 Battery level is low. Recharge if necessary implementing 
step 3.0. If the battery %rill not recharge it will have 
to be replaced. 

4.1.2 UV laap function. Gaze at sample inlet when mode switch 
is on an instrxanent fvnction position and observe for 
purple glow of leap. 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 lanp: 
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1. Turn the function stritch to the off position and 
disconnect the probe connector froo the readout unit. 

2. Remove the exhaust screw found near the base of the 
probe (Figure 3). 

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 frco the shell. 

4. 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 out of the end cap and the lamp 
does not slide out of the lamp housing. 

5. Turn the end cap over in your hand and tap on the top 
of it; the ion chamber should fall out of it. 

6. Place one hand over the top of the lamp housing and 
tilt slightly. Ihe light source will slide out of the 
housing. 

7. Replace lamp %rith ene 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. 

8. Place the ion chamber on top of the laa^ housing, 
checking to ensure that the contacts are aligned. 

9. Place the end cap on top of the ion chamber and 
replace the two screw*. The screws should be 
tightened only enough to seal the *0" ring. Do not 
overtighten. 

10. Line up the pins on the base of the laac> housing with 
the pins inside the probe shell. Gently slide the 
housing assembly into the probe shell. Oo not force 
the assembly as it only fits one way. 

11. Replace and tighten the exhaust screw. 

12. Reconnect the 12 pin connector and turn instnaent 
a»de switch to a fwwtion position. Check for glow of 
lamp. If lanp still does not function the instrument 
has an electrical short or other problem that will 
have to be corrected at the factory. 
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4.1.3 Instrument appears to be fxmctional, but responses are 
lower than expected or erratic, the %dndow of the light 
source may be dirty and need to be cleaned. To clean the 
light source %rindow: 

1. Disassemble the probe assembly by repeating steps 1 
through 6 under 4.1.2 above. 

2. Clean the window of the light source using coopound 
provided with instrument and soft clean cloth. 
Important: use cleaning compound on the window of the 
10.2 eV lanp only. Ihe cleaning coopound may damage 
the windows of the 9.5 and 11.7 eV lanps. 

3. Reassemble the probe assembly repeating step 7 through 
12 above. 

4.2 Specific Faults 

4.2.1 No meter response in any switch position (including BATT 

CHX) 

1. Broken oteter movement: Tip instrument rapidly froo 
side to side. Meter needle should move freely, and 
return to zero. 

2. electrical connection to meter is broken: Check all 
wires leading to meter and clean the contacts of 
quicknlisconnects. 

3. Battery is conpletely dead: Disconnect battery and 
check voltage with a volt-ota meter. 

4. Check 2 aop fuse. 

5. If none of the above solves the problem, constilt the 
factory. 

4.2.2 Meter responds in BAIT CHX position, but reads zero or 
near scro for all others. 

ARS-4 
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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 failed: 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 cooponents on 
back side of printed circuit board. All connections 
should be solid, aixl no %rires should touch any other 
object. Check all wires in readout for solid 
connections. 

4.2.3 Instrument responds correctly in BATT CHX, and STBY, but 
not in measuring mode. 

1. Check to see the light source is on (See Section 
4.1.2). 

2. deck high voltage power supply (see Figure 4). 

3. Open end of probe, remove laap and check high voltage 
cn leap contact ring. 

4. If high voltage is present at all above points, light 
source has most likely failed. Cmsult the factory. 

4.2.4 Instruaent responds correctly in all positions, but 
signal is lower than expected. 

1. Check span setting for correct value. 

2. Clean window of light source (See 4.1.3). 

3. Double check preparation of standards. 

4. Check power supply 180 V output. See Figure 4. 

5. Check for proper fan operation. Check fan voltage. 
See ri^ire 4. 

6. Rotate span setting. Response should change 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 Instrvnent respc»se 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 cooes on if battery charge is low. 

2. Indicator also cooes on if ionization voltage is too 
high. 

ARB-4 



SMP 9-1-3 Revision Number: 3 Date: 3/27/89 

Standard Mcasurefflcnt Procedure 9-1-3 

TSI HODBL 33 CONDUCTIVITT HmX 

1.0 nrntoDucTioN 

This docuaent describes procedures that eaployees aust pcrfora vhen 
using the TSI Model 33 S-C-T ecter. Field personnel aust perfora 
the procedures that appear in Sections 1.2 to 1.7. The procedures 
in Section 1.8 aay only be perforaed by authorized service 
technicians. 

1.1 DfSTRUKBNT FROFILI 

Function: Salinity, conductivity, and tcapcrature aeasurcacnts. 

Application: 

Coaponcnts: 

Operation: 

Readout: 

Callbratlont 

Inherent Safetyt 

Conductivity eeasureoents In wahos/ca Indicate the 
concentration of salt and ionic contaminants in a vater 
saaple. Vater vith high conductivity can not be consuaed 
by people or used In industrial processes. Organic 
contaalnants arc poorly soluble in highly conductive 
vater. 

Meter vith analog readout; Temperature Adjustaent knob; 
Mode Select knob; Redline control knob; Cell Test button; 
2 "D" size alkaline batteries; and probe asseably. 

The aodel 33 S-C-T meter face yields a reading ef the 
conductivity ef a vater saaple by aeasurlng the current 
flov between tvo electrodes in the probe. Salialty is 
calculated froa the conductivity measurement, vhlch 
includes a user-adjusted teaperature compensator. The 
meter measures temperature by measurinf changes la the 
resistaaee of a precision thermistor in the probe. 

Coitduetivity is sealed 0-500, 0-9000, and 0-50000 
liahes/em with TSI 3300 series probes. Salinity is sealed 
0-40 parts per thousands in temperature range -2 to 445 
degrees C. Temperature is scaled -2 to •SO degrees C. 

The S-C-T meter and probe is fsetery calibrated. The 
meter's calibration Is cheeked against a test solution of 
knovB conductivity prior to use to generate a correction 
factor vhlch is used to obtain accurate readings. 

The S-C-T meter is not approved for use ia areas vhere 
flammable er explosive gases or vapors are present. 

V?7/ff 
MS-ti^mi. 
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l.J rOinPMFMT AHn SIIPPI.THS 

1.2.1 Squipaent needed: 

- TSI Model 33 S-C-T Meter 
- YSI Model 3310 Coablnatlon S-C-T Probe 
- NITS-traceable laboratory theraoaeter (e.g. SAMA types CPIO or CP15) 
- Bard-shell plastic carrying case 

1.2.2 Supplies needed: 

- Thirty disposable 150 al 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 (WR 51430), or 10,000 (YSI 3168) pahos/ca 
- Conductivity probe platinizing solution (TSI 3140). 

1.3 START UP 

a. Place the meter in the position in vhlch it will be used, either 
vertical or flat on its back. Record the instrument model and 
serial numbers and last varchouse preventive maintenance date of the 
conductivity meter in the field log book. If the preventive 
maintenance occurred over a aonth ago, send the aeter back to CDM 
for service (Section 1.7.S). 

b. Vith the Mode Select knob in the OFF position, adjust the meter vith 
the screw on the dial face until the red needle aad its reflection 
in the dial mirror line up vith the zero on the conductivity scale. 

e. Plug the probe Into the plug receptacle in the side ef the meter. 
Place the probe body la distilled vater. 

d. Turn the Hode Select knob to the RED LINE position. 

e. Adjust the Red Line control knob so that the aeter needle and its 
refleetlea in the dial mirror line up vith the red line on the meter 
face. If this cannot be accomplished, replace the batteries. 

f. Parferm a calibration check (Section 1.4.3). If the instrument has 
not been used today, perfora a full eallbratloa (Section 1.4.2) 
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1.4 DISTRUKBirr CAUBRATION 

1.4.1 Frequency of Calibration 

a. The user should calibrate the S-C-T aeter (Section 1.4.2) before 
each day of use. 

b. The user should check the calibration of the S-C-T aeter (Section 
1.4.3) vhenever it is povered up and after every tenth reading. 

c. CDM service technicians aust pcrfora the aonthly preventive 
aalntcnance check described in Section 1.8.1. 

1.4.2 Field Calibration 

The S-C-T aeter and probe is factory-calibrated. Check its 
calibration against the conductivity standard closest to the 
values expected in the saaples. A calculated factor is used to 
obtain accurate readings. 

a. Attach the probe to the aeter and rinse it vith distilled vater. 
Soaking the probe in distilled vater for up to 24 hours improves 
accuracy of calibration. 

b. Select a conductivity standard (1,000, 1,413, or 10,000 umhos) 
closest to the values expected in the samples. 

c. Pcrfora the start up procedure (Section 1.3). 

d. Allow the meter to warm up for one or tvo minutes. 

e. Place the standard in a laboratory-clean beaker or glass Jar. 
Gently shake the probe in air to remove distilled vater. lamersc 
the probe. Move the probe up and dovn in the standard to soak tbe 
electrodes. 

f. Empty the beaker and refill it vith solution. Repeat step "e* vith 
this aliquot of standard before reading the meter. 

f. Rotate the Node Select knob to ZIO or ZlOO to yield an en-scale 
readiaff. 

h. 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 ia the field log book. 

1. Depress the Cell Test button. Eater the changed reading in the 
field log book. If the reading changes by aore than 2%% the 
electrode is fouled and needs to be cleaned. Neflstirements collected 
en that aeter vill be unreliable. See Section 1.7.3. 
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value by the aeter reading and the scale factor (lu, or luu). Vilie 
this constant on the calibration sticker. 

Cell Constant - Standard Value / (Meter Reading X Scale Factor) 

k. Enter the tlac and place of calibration, the standard used, the 
Bctcr readings, and the resulting cell constant in the field log 
book. 

1. Rinse the probe with distilled water. 

1.4.3 Field Calibration Cheek 

a. Place standard solution in a laboratory-clean beaker or glass Jar. 
Gently shake the probe in air to rcnovc distilled water. laaerse 
the probe. Move the probe up and dovn in the standard to soak the 
electrodes. 

b. Read the point on the conductivity scale which aligns with the red 
needle and its reflection on the dial mirror. 

c. If the aeter reading diverges fron that found in the calibration 
step (Section 1.4.2 (J)) by 5X or aore, repeat steps "a" and "b" 
with another aliquot of standard. 

d. If this repeated aeter reading diverges from that found in the 
calibration step (Section 1.4.2) by 5X or aore, recalculate the cell 
constant by the method in 1.4.2 (J). 

e. If the meter reading agrees within 5Z, note that you perforaed a 
calibration cheek. If a new cell constant is necessary, enter the 
time and place ef calibration, the standard used, the meter 
readings, and the resulting cell constant in the field log book. 

1.5 PIBLD NEASOMKBirrS 

1.5.1 Maaavriag Teaperatvra and Conductivity 

a. Place the saaple, or an aliquot of medium Identical to the saaple, 
la a laboratory-clean beeker or glass Jar. The beaker can be 
re-vsed If rinsed vith the next saaple medium. 

b. Gently shake the probe in air to remove distilled vater and place it 
lata the saapla solution. Nova tha probe up aad dovn la the beaker 
to soak tha alaetrodes vith tha saaple. 

c. Repeating steps "a" and "h* vith tvo aliquots of saaple aedlua 
before reading vlll laprove accuracy. 

d. Set tbe Node Select knob tn TBMPFRATURE. Read the teaperature en 
the bottom scale of the meter in degrees Celsius. Allov time for 
the probe to achieve teap*r»ture equilibrium before reading It. 
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e. Adjust the Red Line control knob so the aeter needle and Its 
reflection In the dial alrror lines up vith the red line on the 
aeter face. (Note: Teaperature coapensatlon 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 aeter reading 
below full scale. 

g. Multiply the aeter reading, in uahos/ca, by the scale factor (1, 10, 
or 100) selected and the cell constant froa instruacnt calibration 
procedure (1.4.2). Record the direct aeasureaent, and the calculated 
value directly in the field log book. 

Saaple Conductivity • Meter Reading X Scale Factor X Cell Constant 

h. Rinse the probe with distilled water between saaples. 

i . Conductivity aeasureaents aay be taken by iaaerslng the probe Into 
rivers, tanks, lakes, etc. Keep the probe at least 6" froa actalllc 
objects. 

' 1.3.2 Neasuring Salinity 

a. If the conductivity is above 500 unhos, don't try to deteraine the 
salinity. 

b. Adjust the teaperature compensator dial to the water's teaperature. 

c. Set the Node Select knob to SALINITY. Read the salinity in parts 
per thousand from the "ZS" scale. 

1.6 SBVr DOm AND STOIACB 

a. Store the probe in distilled vater vhenever feasible. 

b. Store the unit ia the ease. 

e. Don't store conductivity aeters on site unless staff are en site. 

d. If the meter vill be Jnaetlva for more than a veek, return it to the 
Regleaal Equipment Warehouse for service and/or reassignaent. 

1.7 TKOOBlI-SaoonilS (By lastniaeat OSera) 

1.7.1 Prtvaativa Naiatenanea 

Varehouse service technicisns aust perfora a aonthly preventive 
aainteaance (FN) check vhich is deseribad ia Section 1.8.1. Ooa't 
use the eenduetivlty aeter unless a calibration sticker shoving a FN 
date vithln tha last aonth appears on tha aeter. 
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1.7.2 Tndlcatnr* of Tnfftnment Nnlfiinrtlon 

a. If the Red Line adjustaent (Section 1.3 (e)) von't align the needle 
its reflection, and the red line, replace the batteries. 

b. If the aeter reads over 10 pohos vhen the probe is in distilled 
water, replace the water. If it still reads over 10 uahos, the 
aeter sero aay need adjustaent (Section 1.3 (b)]. 

e. If a reading on the XIO and XlOO scales decreases aore than 2Z vhen 
you depress the Cell Test button, the electrode is fouled and needsi 
to be cleaned. Measureaents collected on that Instruaent will be 
unreliable. Field personnel aay clean probe following the procedure 
in Section 1.̂7.4. 

d. If calibrations (Section 1.4.2) perforaed with two different 
strengths of standard yield cell constants that differ by lOt or 
aore, return the octer and probe to the COM warehouse for service. 

1.7.3 Battery Replacement 

a. Replace the batteries with alkaline "D" cells only. Carbon/zinc 
batteries can cause errors. 

b. Replace the batteries every six aonths to avoid damage to the aeter 
froa leaking battery fluids. 

1.7.4 Probe Cleaning 

a. laaerse the probe in a commercially available bathrooa tile cleaner 
such as Lysol Basin, Tub, 4 Tile Cleaner. Use the cleaner at full 
strength. 

b. Soak the probe in the cleaner for five minutes. 

c. Rinse the probe thoroughly vith tap water. 

d. Rinse the probe thoroughly In distilled vater. 

e. Re-calibrate the aeter and probe (Section 1.4.2). 

1.7.5 Other Types of Repair 

a. All other types of repair aay be perforaed only by the TSI or CDH 
servlca technicians. 

b. Haters aust return to tha varehouse for a preventive aaintenaace 
cheek (Section 1.7.1) at least once a aonth. 

e. Coaplete snd send an Equipment Condition lepert Fora for the 
instrument eseh tlma you send It to the varehouse. 
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1.8 PRFVFNTTVR MAINTENANCE AND SFRVTCF (By CPU Var̂ houite) 

1.8.1 Preventive Nalatenance Check 

Service technicians aust perfora a preventive aalntenance (PH) check 
once a aonth. The PM check shall consist oft 

a. Calibrating the theralstor against an NITS-traceable glass 
thcraoaeter (sec Section 1.6.2). 

b. Calibrating the aeter against both the 10,000 and the 1,000 or the 
1,413 liohos solutions before shipping the aeter to the field 
(Section 1.4.2). If the aeter is working properly, the cell 
constants will be equal at both strengths. If not, the electrode 
may need platinizing (Section 1.8.4) 

c. Perforalng a Cell Test on the probe. If the aeter reading changes by 
2Z or aore, the probe needs cleaning (Section 1.8.3) 

1.8.2 Calibrating the Thermistor 

a. Perfora this teoperature calibration with both cold and wara water 
prepared as follows: 

- Vithdraw tepid water froo a tap, or allow cold tap water to rise 
to rooa teaperature in a closed container. 

- Mix approxiaately 400 ml of cold tap water with 400 al of Ice for 
S to 10 ainutes. Decant the ice from the water before using it. 

b. Fill a beaker that is at least 400 ml in volume with the cold water 
to a height of three inches. 

c. Perform the start up procedure (Section 1.3) on the conductivity 
meter. 

d. Place the probe In the water. 

e. Place the NITS-traceable glass thermometer In the vater alongside 
the probe. 

f. Nova the probe up and dovn In the vater until the temperature 
readings stabilise. 

g. Zf the tvo teaperature readings agree vithia tvo degrees Celsius, 
note the tvo teaperature readings on tha maintenance and calibration 
vorksbeet. 

h. If the temperature readings diverge by more than tvo degrees 
Celsius, contact TSI for a replaceaent. 

1. Repeat the procedure vith the vara vater* 
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1.8.3 Probe Cleaning 

a. laaerse the probe in a solution of ten parts distilled vater, ten 
parts isopropanol, and one part hydrochloric acid. 

b. Soak the probe in the solution for five ainutes. 

c. Rinse the probe thoroughly with tap water. 

d. Rinse the probe thoroughly in distilled water. 

e. Re-calibrata the aeter and probe (Section 1.4.2). 

f. Fill in the calibration/maintenance log. 

1.8.4 Re-Platinizing 

a. Clean the probe according to the procedure in 1.8.3. 

b. Perform the start up procedure (Section 1.3). 

c. Place the probe in a clean 150 al glass beaker and add enough 
platinizing solution (YSI 3140) to cover the electrode. 

d. Plug the probe into the meter and set the meter on the ZlOO scale. 

e. Read the conductivity of the platinizing solution on the meter. 

f. The time required to re-platinize is determined ss follows: 

Meter Reeding (ymhos/cm) Time (minutes) 

30,000 S 
23,000 6 
20.000 8 
15,000 11 
10,000 16 

g. After the elapsed time, rinse the probe thoroughly la tap vater. 

h. Ilnsa It thoroughly la distilled vater. 

i . Retura the platlalsing solution to its container, 

j. Store tha probe ia distilled vater. 

k. Coaplete the calibration/maintenance log. 

1.8.5 Other lypea of lapalr 

Service technicians asy perfora other types of repair vith the 
advice of TSI technical servlca. 



ORION SA 250 pB METER 

This section outlines procedures for field operations with the ORION SA 250 
pH neter. 

Instrument Profile 

Application: 

Components: 

Read Out: 

Calibration: 

Inherent Safety: 

To aeasure the pB of waters, vastevaters, and some 
types of solids. 

The pR oeter consists of a plastic body, electrode 
and an autonatlc teoperature coopensatlon probe. 

The neter can display 0.1 or 0.01 pR resolution. 

The neter Is calibrated prior to use and after 
every 10 sanples vith standard buffer solutions. 
The calibration procedure is described In the Orion 
oanual. 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 nuaber(s) and 
expiration date(s) are entered in the field 
logbook. 

None. 

Field Procedures 

The Orion oanual details the procedures to be followed in the field. 
Method 9045 describes the soil pB procedure. 

EPA 
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O ÎON 
Orion Resesrch Incorporated 
Laboratory Products yroup 

SA 250 
TRAINING GUIDE 

The OfliON SA 250 Meter is an advanced ponab<e pH 
meter witl̂  many features previously found only m 
bench-top meters. 
• Autocaiibrat«n recognizes and enters 4 01. 7 00. 

or 10 01 pH buffers. Other buHer values can be 
manually entered 

• Choceof lor 01 pH resolution. You Choose speed 
or better accuracy 

• Prompting you through 1 or 2 pomi calibration to 
sample measurenf>ent. 

• Ass>stance codes diagnose errors. 
• Superior design for outdoor, process, or active lab 

environments. 
• Durable splash, dust, and corrosion-resistant 

housing. 
• Lightweight, no slip gnp for hand-held operation. 
• Convenient carrying case with ROSS pH Electrode. 

ATC prooe. ar>d aM the accessories you neod for «n-
mediate stan-up. 

Turn this card Over fbr vistructions on a csttvaiion «wm 
two buffers using the ATC prooe. CotmM Ihe meter «v 
structon manual lomMi check oul. ipeoficMons. and 
further operationel informadon. 



ORION SA 250 pH METER 
Autocallbration With Two Buffers ind an ATC Proba 
Seieo either 4 Qi and 7 00. or 7 00anp iO Oi butters, 
whenever will bracket ih« expected sample range 
An ATC probe is used for convenier̂ ce arte accuracy 
Once the ATC probe 4 plugged mto the mput âcKs. 
and placed <nio so'udon. entering temperature values 
manually <s not possible The ATC probe automatically 
senses butter or sample temperature for use in calcu
lating accurate pH values 
1 Connect electrodes and ATC probe to meter 
2 Select pH mode and resolution by sliding the mode 

switch to pH .1 or pH .01. 
3. Press iso and venN that the ispotentiai point« 7 00 
4. Place electrodes and ATC probe mto 7 00 buffer 
5. Presscal. The display will alternate between.!, and ~ 

the pH value of the buffer, indicating that the elec
trodes are m the first buffer and a value has not yet 
been entered. 

6. Wait for the pH value to stabilize Press enter The 
correo display wiii freeze for 3 seconds, then ad
vance to .2.. indicating the meter is ready for the 
second buffer. 

7. Rinse electrodes and ATC probe and place mto the 
secondbuffer either4 01 or lO Oi The display will 
alternate between .2. and the pH value o( the buffer 

8 Wait for the pH value to stabilize Press enter The 
letters pH will be displayed The SA 250 Meter is 
now calibrated and automatically advances mto the 
sample mode 

9 Rinse electrodes and ATC probe and place mto 
sample. Read the pH directly from the display 

NOTg: A diffennt IsopofntM point can be enters 
ed. MoMreirer, /f you do not know tho teopofent/e/ 
point ot your pHtlaetfodo, tho T.OOdafaultiOttlng 
It reeemmentfed tot Ag/AgCI and AOSS pH 
tiaotrodaa. 

07I0N 
Orion Research Incorporated 
Laboratory Products uroup 
THESCHPAfPTC£NTCR 
529 MAM STRCET 80ST0N MA 02^29 
TCL 800-2a-i4«0 117 243 3900' ru 44M0lt 
IN Cuno^ oaiON acsCANCH AO 
FAHNllBAUNNENSTRASSC 3 
CH-ann KUSNACHT swirzcauNO 
TCL 01 «10 7I9S' ru UiW 

•iWSOnonNtMarcit 
oaCN 4 a HMaman '•o««'W ^ « • u S PIMM ttc Ti 0 *« i 

fvm NO MOTOMU 



INTRODUCTION 
OniON Automatic Ttmoersture Compenuiien (ATC) 
ProbM iransmK • vgnai to irt« OH meter. wAĉ  automaoc-
ally correas pH measurements for vanatnr) in tiectrooe 
S'ooe Oue lo temoe'tiurt cnange The 9i 700i and 
917002 ATC Proees art otsigneo 'or use with ine (oiiow-
ir>o ORiON Meters 

SA230 501 S11 
231 SA S20 EA 920 
SA 250 SA 720 EA 940 

Th«s« orooei may also D« used wnn oin«r metrs recu«r-
ing a PT-100 lyoe in«rmi$tor automate temperaiure com
pensator wtth dual oanana plugs 
The 917001 ATC Prooe nas a break resisunt aooiy body 
Theeooxyi«notfecommenoed»oruMioorgan< lorvena. 
but may be used on an mtermittent basis in methanol or 
eir̂ anoi. 
The 917002 ATC Probe is an all glass orobe This probe 
« preferred for use m SOlutcns containing organ< solvents 
or at temperatures over 80*0. 
For automatic temperature comoervation and tempera
ture measurement orocedures. consutt the aopropriate 
meter instruction manual. 

SPECIFICATIONS 
Temperature RarMe 
917001 0^«C 
917002: -5 to 100«C(ATC). 120* (TEMP 
pH Mange 
0 to 14 pH 
AeeurMy 
10.1 •€ or IH. whenever « greaMr 
Storage 
Store m tn 
Connector 
Ouai banana plugs 
•Ue 
Prooe length: IS cm 
Cable length: lOOcm 
Probe diameter: t mm 

I 
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GENERAL INFORMATION 
Introduction 
The ORION SA 250 pH Meter is an advanced pona-
b<e pH meter wnn many features prev«usiy found oniy 
on bench-top meters. 
Automated functions Such as auiocaiibraicn prompt
ing, automate temoerature compensation, anc diag
nostic ooeraior assistance codes make the SA 250 
Meier very easy to use 
With your cnoice of i or 01 pH resolution, you decide 
if you need speed or oetter accuracy 
The meter comes with a ROSS Combination pM Elec
trode and ATC probe'or'ast accurate results no manor 
what the temperature difference between samples and 
standards. 
Created for the outdoor process, or active tab envir
onment, the meter is iigntweignt. with a rio-siip grip, 
large LCD display and nas a rugged splash and dust-
resistant nousmg The SA 250 Meter meets or exceeds 
tests to Oepanmeni oi Transponation and Mil specs for 
shock, vibration, and moisture. 

See Figure 1 Figure 1 
IModei SA 2S0 pH Meter 



INSTRUMENT DESCRIPTION 

Refer to Figure S 
1 ON/OFF Switch Controls power to the meter 

Memory is maintained even when the instrument 
is turned oft. 

2 LCD Display SA 250 pH Meter automatcaiiy dis
plays data on an easyto-read 3 i /2 digit LCD. 

9 Mode Switch Used to select mV. temp. pH. i, or 
pH .01 modes. 

4 Keys Eight touch keys are used to control the 
meter Each key is labelled as to the function per
formed The following table summaraes the func
tion of each key: 
Key Function 
sample Press to display pH of the sample, 
eal Press to start the calibration sequence, 
iso Press to display current isopotentiai 

point. 

slope Press to display slope m percent of 
theoretical 

enter Press to enter a value mto the meter 
memory. 

The foiiowtog keys. X10. A, V. are used to change 
the numenc d«piay This process « called scroang 
XIO Increases the displayed value to the 

next decade - for example. pH 6.14 
would increase to 7 00 At the upper 
end ol the scale pressing X10 will cause 
the display to wrap around - lor exam-
pie pH 19 00 would go to "2 00. 

A up Increases the value displayed by mere-
menis equal to the least signrfcant digit. 

V down Decreases the value displayed by in
crements equal to the least significant 
digit. 

tl the A or V key « pressed and held, the next 
significant digit wiH change. 

The sample, cat. iso. and slope heytfunction only 
whM the ntoda control is in etfter pH. 1 or pH .01. 
The A Of V1^'unction in lemp. pH .1. Of pH 
.01 modae. 

Electrode Input: Acceots BNC connector from' 
combination or sensing electrodes. A separate pm 
tip mput accepts reference electrodes. 
ATC Probe Jack: Accepts ATC probe for auto-l 
mate temperature compensation. 
Line Convener Jack: Accepts an AC line con 
vener for use without batteries. 

J±] O L 

©e m 
00. 

Figure 3 
SA 2S0 Meter Contrele 



INSTRUMENT SET-UP 
Support Rod 
See Figure 3. 

1. Attach suopon rod base to side of meter carrying 
case and iignten ctamp screw 

2. Insert suppon rod mto base Tighten rod by turn
ing clockwise. 

3. Attach electrode r̂ oider to top of suppon rod. 

Power Source 
The ORION SA 250 pH Meter operates on one 9 volt 
nonrechargeabie aikaime battery if the SA 250 pH 
Meter is left on while usmg battery power, there will be 
approximately 30 hours Of continuous life Optional AC 
line converters are available 'or bcth i iO and 220 voU 
mams Refer to OROEAING INFORMATION 

Battary Inttaliatlon 
See Figure 4 

1 Rerr^ve access panel on back of meter, by siKjina 
cover towards bottom of meter. 

2 Anach banery connector clip to batiery terminals 
install battery and replace access panel. 

battery 
connecter 
clip 

Figure 4 
Battery Instsllstlon 

Figures 
Support Red and Ctamp 



Matar Chock Out Procadurt 
1. Slide power switch to ON position Anach BNC 

Shorting Plug (Onon Cat. No 090045) to 8NC con
nector on top of n̂ ter Refer to Figure S 

2 If using optional AC line convener, connect it to 
meter and appropriate power source Proceed to 
step 4 

3 If LO BAT indicator on LCD remains on, the bat
tery must be replaced. 

4 Slide mode switch to mV Display should read 
OtO.3 

5 Slide mode Switch to temp Otspia/should read 
25.0 If 25.0 IS not displayed, scroll, using A. v . 
and XIO keys, until 25.0 is displayed and press 
enter 

6 Slide mode switcn to pH .01. Press iso Display 
should read the letters ISO then a value of 7.00 
If 7.00 >s not displayed. scroll until 7.00 is displayed 
and press enter. 

7. Press slope Display should read the letters SIP 
then a value of 700.0 if 700.0 is not displayed, 
scroll until 700.0 is displayed and press enter. 

8 Press sample Observe the tetters pH then a 
steady readmg pi 7.0010.03 should be obtain
ed If not. press cai and scroll unni 7.00 is displayed 
and press enter Press sample and observe a 
reading ol 7.00 

9 Rennove the shonmg plug After a successful com
pletion of steps 1 -6 the meter«ready to use with 
an electrode 

Eloctrodt Connections 
Refer to Figure S. 

1 Attach electrodes with 8NC connectors to sensor 
mput by sliding connector onto mput. pushing 
down and turning clockwise to lock mio position. 
Connect reference electrodes with pn up connec
tors by pushing connector straighi «iio reference 
mput. 

NOTt: lluaing a combinatton ahetnda with a BNC 
connactoe. tho fslisreAce p<n>l^/M* la not used 
(4 In Figure S), 

Figure S 

Electrode Connectlone^ 

Legend 
1 AC line converter to line convener lack 
3 ATC plugs to ATC jacks 
3 BNC connector to sensor mput (shown with 

shorting pkjg disconneaed) 
4 Reference pm-tip plug to reference mput 
5 BNC shorting plug (Onon Cat. No. 090045) 



MEASUREMENT PROCEDURES 
pH MtMurtmtnts 

See Figure • 
A calibration with one or two buffers should be peî orm-
ed before OH <S measured it is recommended that a 
calibration wiir\ two buffers oe oeriormed at tne begin
ning of each day to oeiermine the correct slope of me 
electrode This serves tne dual purpose of determin
ing if the electrode is working properly and storing the 
Slope value m the meter s memory Perform a one buf
fer calibration every two nours to compensate for elec
trode drift. 
Check the stored value for ISO before calibration 
Unless the isopotennai pomt of the electrode is known 
verify that the display reads 7.00 if not. scro'i until 7.00 
IS displayed anc press enter See Isopotentiai Point 
There are two ways of calibrating the SA 250 Meter, 
autocallbration or manua* calibration 
NOTE: It It recommended to se/ecf either aufoca/* 
Ibratlon or manua/ ca/iOra(/on and not use a com* 
binatlon of the two methods, following It a des* 
criptlon and instruct/ons for taeh method. 

Autocallbration 
Autocallbration IS a feature of the SA 250 Meter that 
automatically recognizes t̂ e 7 00.4 01 and 10 Oi buf
fers with a'ange of £0 5DH units Tne user waits until 
the pH display is siaoie ana presses enter The SA 250 
Meter automatically calibrates to the correct buffer wa>ue 
usmg temperatu'e compensation. Do not scroll when 
using autocallbration. 
w** > calibrating, the SA 250 Meter compares aauai 
va-u ŝ to theoretical values to determine ii tne buffer 
IS wiihin range Butlers greater than 10 5 pH units from 
the correct value wiii trigger an operator assistance 
code. 
It IS recommended that an ATC prooe be used for auio-
calibration ii an ATC probe « not used, ai s r̂tpies and 
buffers Should be at the same temperature or use 
manual temperature compensaicn. See Temperature 
Mode. 

AutoeaUbratlea WWi Tteo Buffera 
1. Connect eiectrode<s) to meter Slide the mode 

sw«ch to edter pH. 1 or pH .01. Choose either 4 01 
and 7.00. Of 7 00 and tO.Ol buffers, whenever 
w« bracket your expected sample range. 

2. Piaceeiectrode(s)inioeither4 0i.7 00of 10 01 
txitler. 

3. Press cel. The display wii alternate between. f. 
and the pH value ^ the buffer, mdcaing ihis « 
the first buffer and a value has not been entered 
Wail lor a stable pH display and preu enter The 
correct disp«y wtfi freeze for 3 seconds then ad
vance to .2. indicating the meter«ready tor the 
second buHer. 

4 Rinse eiectrode<s) and place mto a second buf
fer Wait for a stable pH display and press enter 
After the second buffer value has been entered 
the letters PH will be displayed. The meter is now 
calibrated and automatically advances to sample 
mode. 

5. Rinse eiectrode{s), place mto sample. Record DM 
directly from the meter's display 

Autocallbrstlon With One Buffer 

1 Check slope term by pressing slope If necessary, 
scroll and enter the correct value, if slope vaiue 
IS unknown, either enter 100 0 or perform a two 
buffer calibration A smgie buffer calibration ooes 
not Change the slope term. 

2. Connect eiectrode(s) to meter. Slide mode switch 
to either pH .1 or pH .01 

3 Place eiectrooes mto either 4 Oi. 7 00 or 10 Qi 
buffer. 

4 Press cai. The display will alternate between .7. 
and the pH value ol the buifer. mdicatmg this 4 
the first buffer and a value has not been entered. 

5. Wait for a stable pH reading snd press enter. 
After enter« pressed the correadisplay wi» freeze 
for 3 seconds then advance to .3.. indicating me 
meter IS ready for the second buffer By pressxg 
sample the tetters PH wiii be displayed, mpcat 'g 
the nneter has advanced mtp the sample moce 

6. Rinse eiectrode<s) and place mto sample Read 
the pH directly from the display 

Figure S 
Optional Way to Set Up SA 3S0 Meter 
for Sampla Measurementi 



Manual Calibration 
To calibrate with buffers other than 4 01.7 00 or i o 01. 
use the manual calibration technique The calibration 
sequence is the same as autocallbration. except buf
fer values are scrolled m. 
It IS recommended that an ATC probe be used if an 
ATC probe IS not used. an samples and buffers should 
be the same temperature or use manual temperature 
compensation See Temperature Mode 
WO TE: ivan H tcrolling It not necessary, scroff one 
digit and return (o correct valua batora pratting 
enter. Otherw/se meter wi/f assume au(oca//6ra(/on 
it to ba used. 
Manual Calibration With Two Buffers 

1. Connect eiectrode(s) to meter Slide mode switch 
to either pH . 1 or pH 01 Choose two buffers that 
will bracket your expected sample range. 

2 Place eiectrode(s) mto the first buffer 
3 Press cai. The display will alternate between. 1. 

and the pH value di the buffer, mdcaimg this is 
the first buffer and a value has not been entered. 

4. Wait for a stable pH display UsmgA.vorXiO 
keys, scroll m the correct value and press enter 
The display wiii freeze for 3 seconds then advance 
to .2. indicating the meter is ready for the second 
buffer. 

5 Rinse eiectrode(s) and place mto the second buf
fer Wait for a stable pH display Scroll m the cor
rect value and press enter. 
After the second buffer value has been entered 
the letters PH wiit be displayed. The meter is now 
calibrated and auipmabcaily advances to the sam* 
pte mode. 

6 Rinse eiectrode(s) and place mto sample. Record 
pH directly trpm the metr s display. 

Manual Calibration With One Buffer 
1 Verify slope by pressing slope If necessary scroll 

m correct value, usmg A, v and XIO keys 
press enter it correct slope « unknown, eit 
enter 700.0 or pertorm a two buffer eaiibrati 
Connect eiectrode<s) to meter. Slide mode swnch 
to either pH .1 or pH Ov 

I 
I 

voii 
a^ 

i i iS 
i t i^. 

I Place electrodes mto the buffer. 
Press cai The display win alternate between. 7. 
and the pH value of the standard, indicating \M 
IS the first buffer and a value has not been enterig 
Wait for a stable pH display, scroll until the correct 
value « displayed and press enter. 
The display will freeze for 3 seconds tften adva 
to .3. indicating the meter is ready for the secoi 
buffer. By pressing sample the leners PH will be 
displayed. The meter is now calibrated and autl 
maticaiiy advances tc sample mode. • 
Rinse eiectrode(s) and place into sample. Read 
the pH directly from the display. 

-I 
»ng 

I NOTi POR MANUAL CALIBRATION: In tha erem 
that tcrolling wat ttartad but tha ve/ue was not 
entered and tha mode twitch wat changod, althM 
a P10/ e P2 wW be ditplayad upon ratuming to Vm 
pH mode. PI Indlcatat that a vah/a hat not been 
antarad tot tha tlrat buftar whila P2 Indlcatat 
ve/ue /les not been entered tor tha second buttt i 
Slopd 
By pressing the slope key the slope is displayed as • 
percerM of theoretical. A properly functioning eiectrod^ 
will have a 92^ to 102H slope. See Troubieehootlrtg. 
if the slope IS out of range. The slope value «retained| 
in the meter's memory until another two buffer eeUbral 
bon « performed or another vakje is entered. A one bii-
ler caiibf atnn does not change the slope vakje. _ 
At the beginning of each day and every lime a differar« 
electrode « used s two buffer calibration should be per-
formed ior.aceurate measurements. 

I To enter a slope value: 
1. SlidetfwmodeswNchtoeitherpH.1 orpH.01. 
2. Press the slope key. • 
3 Scrd.usingA.vorXlOkeys.untiiihecorred 

value « displayed. 
4. Press emsr. I 

I 
I 
I 



iaopotantial Point 
The isopotentiai pomt is the pH at whch the potential 
(mV) ol the electrode wiU not vary with temperature. 
For the maiority ol pH electrodes the isopotennai pomt 
IS pH 7 00 There are some exceptions wnere me 
operating range used for a particular eiectrooe is 
primarily at one end of tne DH scaie 
If your pH electrode rias an isopotentiai pomt other than 
7 00. the correct value may be entered as follows: 
1. Side mode switch to pH . 1 or pH .01 
2 Press iso 
3. Scroll. using A. v. or X10 keys, until correct value 

IS displayed 
4. Press enter 

A two buffer calibration should be performed after an 
isopotentiai pomt value has been changed it is good 
practice to verify the isopotentiai pomt whenever the 
meter has been turned on. • 

Tanriparatura Mode 
Sliding the mode switch to temp will disoiay the tem
perature m 'C When the temperature is outside of the 
operating range - 5 0 to 105 0*C. an operator assist
ance code will be displayed. f«7 for beiow - 5*C. or 
B 1 for above i05*C 
During a calibration or sample measurement the mode 
switch can be changeo lo temp When an ATC probe 
is connected the temperature can be monitored and 
automate temperature compensation wiii take piece 
To use manual temperature compensation: 

1 usmg a thermometer accurate to t ^ *C deter
mine the temperature of the solutions to be 
measured 

2. Slide mode switch to temp. 
3. Scroll, using A. V or XIO keys, unm (he correct 

temperature vakM « dopiayed. 
4. Press enter. 
5. ReturnmodesnnicMoeithef pH.IOf pH .01 

When an ATC probe is not connected, the last entered 
value of letnperaiuraadspiayed. latemperaturevakje 
has noi been entered since the removsl of an ATC 
probe, a defaul value ol 2S*C « displayed. 

Pottntiomdtrle Mtasurtfntnts 
Potentiometric titrations are perfortned m mV mode 
using either pH. lon-seiective or redox electrodes. 
Detailed tmtyjOton ior any ORiON Eiscuode are given 
m the electrode mstrudon manual Tiirai«ninsiruct«ns 
are included m ORON Redox Electrode (Model 96-78 
Of 97-78) Instruction Msnuai. or m standard analytcai 
texts Electrodes ihathavea us Standard Connector 
need a U S Standard lo BNC Adaptor wmcn are ava4-
able frpm Onon (Cat No 090033). 

Oltaotvad Oxygen Maaauramanta 
Dissolved oxygen measurements are displayed in ppr̂  
Ol when ORION Model 97-08 DisaoNed Oxygen Elec
trode IS used with ORION SA 250 Meter Follow these 
instructions for calibrating the electrode. 

1 Connea the Model 970899 to n̂ ter and i«av« 
electrode mode switch 'ofT. 

2. Unplug and do not use an ATC probe. 
3. Set the mode switch of the SA 250 Meter to temp 

and scroll m 25.0*C. press enter. 
4. Set the mode switch to pH .1 or pH .01. 
5. Press the slope key. Scroll until the value 700.0 

appears and press enter. 
6. Press the iso key and verify that it s 7.00. if not, 

scroll m the value 7.00 and press enter, 
7 Press the cai key. Scroll m the value 7.00 and press 

enter. 
8. Press sample 
9. Turn the mode switch on the electrode to BT CK. 

Good battery operation is indicated by a reading 
of 73.00 or greater on the meter. 

10. Turn the mode switch on the electrode to ZERO. 
Use the zero calibration control on the electrode 
to set the meter to read 0.00. 

11. Insert the reservoir (tunnel) into a BOD sample 
bottle containing enough water to just cover the 
bottom Insert the electrode, making sure that the 
eiearode tip « not immersed in the water and does 
not have water droplets clinging to the outside ol 
the membrane. Let stand appreximateiy 30 min
utes to ensure water saturation of ar i BOO bot
tle. This bonie should be used for electrode stor
age between measurements. 

12. Turn the electrede mode switch to the AIR posi
tion. If measurements are being made at sea level. 
use the AIR calibration control on the electrode to 
set the pH meter reading to the prevaiing baro-
metr« pressure m mm Hg (divided by 100). If the 
baromstnc pressure is unknown. 4 tfie elevation 
« above sea level or if the sample has a salinity 
greater than 2 parts per thousand, consul Table 
1 found tfi the Model 97-08 instructnn Manual to 
obtain the correo AIR setting. 

13. Turn stecuodemode swrtcnio HsOfor sample 
anafysa. 



OPERATOR ASSISTANCE CODES 

Operator assistance codes are used to inform the user 
of an out ol range value The following tade outlines 
the ooeraior assistance codes that are available m the 
SA 250 pH Meter and suggests a remedy The table 
IS divided according to the modes of the n̂ ter. 
Cede Problem Remedy 

MV MOOC 
t 7 
e-f 

mV out of range 1. If occurs when electrodes are out of solution, code ŵ i 
disappear when eiearodes are returned to solution. 

2. Verify electrodes are property connected and filled. 
3. Dilute standards or samples. 
4. Review calibration and operating procedures. 

TEMP MOOe 
e 7 
£•7 

Temp Out of range 1 Verify ATC probe is properly connected. 

pH .1 or pH .01 MOOES while In sample function 

f 7 
f.7 

mV, temp or pH 
out of range 

1. 

3. 
4. 

5 

Go to mV mode and check. If mV a out of range, perform 
remedy steps described above for mv mode. 
Go to temp mode end clieck. If temp is out of range, per
form remedy steps descnbed above for temp mode. 
Check the sample. 
Check sk>pe and iso values. 
Recalibrate 

While In cai function: 
f 7 
B'1 

mV, temp or pH 
Out of rar̂ ge 

i21 Stope not in the range 
80-010 100.0H 

C31 

ff3S 
£38 

First cai potm out 

pH Auiocahbration 
error. Electrode vol
tage being measured 
IS greater than tO 5 
pH units from hommsl 
value for the pM buffer 

1. Go to mV mode and check, if mV « out of range, per
form remedy steps described above lor mV mode. 

2. Go to temp mode snd check, it temp is out of range, per
form renrwdy steps described sbove lor temp mode. 

3. Check the buffer. 
4. Check iso value. 

1. Pren enter to acknowledge code and repeat calibration 
usmg fresh buffprs. 

2. Clean electrode and refi reference. 
3. Refer to electrode mstnjction fnanual tor check out. 

1 Press enter and repeat calibration usmg fresh buffers. 
2. Check «o. slope, and temp vahjes. 
3. Vrify electrodes are property connected-

1. Press enter ar^ repeat cahbrabon usmg fresh buffers. 

2 Clean electrodes and reiw reference. Recai«raie 

3. Perform a n^nual calibration. Certain electrodes may 
operate out of acceptable range tor pM autocallbration 



TROUBLESHOOTING GUIDE 

Malfunction Possible Cause Remedy 
No Display No power 10 meter 1 Check that switch is m ON position. 

2 Replace banery. 
3 Check that adaptor«receiving power and e plugged m 

securely 

Erratic Meter or 1 Follow meter checkout procedure. 
readings or electrode failure 
reading out 2 Follow instructions m electrode instruction manual. 
of range 

Unable to Isopotentiai 1. Verify ISO. 
calibrate error 

Unable to Certain electrodes 1 Try scrolling value to withm range and press enter to cai 
calibrate m may operate outside ll f 7 or 8*7 appearmg. 
autocall the limits ol tO 5 pH 
bration units. 

2 Check temp, slope, and iso and repeat. 

Orion Technical Sennce Chemists can be consulted for 
troubleshooting advice by caiimg 800-225-1480 or 
617-242-3900. Outside North America contact your 
local authorized Onon Representative 

10 
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Required equipment 
Meter - Any QfliON OH or "on selective mete* or omer 
QH/iS€ meter «in aooroonaie cor̂ neciort 
CemMnetlen pM f lectrode er pH and Reference (»•«• 
irode Half Ce<ie - use tne 0«ION Moor Si Oi «OSS 
0H Hsif Ceil only win a ROSS Reference H«it c«ii C«c 
irooe Model 80^ 
Thermometer - Readaoie to 10 S*C 
Beekere - Pias>< or giau 
Megnette Stirrer - Suggested 'or orecis«n measure
ments. 

Required Solutlona 
pH Suffers - T««o are recommenced 'or precise mea
surement The 'irsi riear me eiecirode isoooitniiai oomi 
(pH 7) and me secona near me eipeoed sampie OH (e g . 
pM 4 or tO) 
aOSS Internal FWIng Solution - 3M <0 Onon Cat 
No 810007 Oo not wJe any filiif̂ g solution wfueh con* 
ttint jy/ver (Eiectrooe oamage may resuR.) 

tllllnf 

•eiwtten 
chameer 

eeremle 
retareAee 
iwAcilee 

PIgure 1 
ROSS CembMaflsa Hedrede « Cst Ne. •I'M 

USING THE ELECTROO€ 
Sat up 
Ilectrede Preperatlen 

I 
Remove the protective tnioo<ng cao from > 
v'.̂ mentanduve'oreorage Renvjvet 
.' <j from sleeve luncmn of Model 6i -M 
C^an any salt depoMs Irom exterior by n 
di9ijiied water. 
Uncover filing hole and add ROSS FiAng Smu 
Onon Cat No Si0007.ioeieci/ode Seengure 
To maintain an adequate flow rate, the iev« gyiiii. 
solution must always oe above the referi 
tion and at least one ich aoove me sample ikati 
irrvTwston The filkng hole ihotid be open wr«r̂ v 
the electrode is m use. 
Place the electrode m the electrode ho 
Suspend m air lor 15 mtnutes to thoroughly 
reference junction Once trie function « wet. do r 
anow the electrode to dry ou. 
Shake down the eiearode (as a dincai ther 
to remove air ouOCee. 
Soak electrode r pH Electrode Storage 
Onon Cat. No 910OO1. for one hour if 
Storage Solution « not avaiiabie. use 200 _ 
buffer to which about i g KQ has been added 
a temporary substitute. 
Conr>ect eieorode to meter 

rrieti| 

ĝsP< 
engui 
N«jUilli 
rencB|u< 
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wf>en« 
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ret. dc 

rrrt^li 
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0 
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Bafora Anafyala 
Sampie Requiremente 
One o< the oenehts ot the ROSS pH Eleorode <s mat the 
Mng soKAon compoerfion may be Changed depenomg 
on sampie reqmrementa. 
The ROSS pH Electrode Filling Sdut̂ n. Onon Cat No 
810007 « 3M KO For solutions which precionate m tne 
presence of cmonde cn, the ROSS pH Electrode could 
Oe filled with KNO}. 
Samples should be aqueous if usmg epo«y oody elec
trodes (eg. Models 81 SS or 81 35) 
In organcsduions. use an aii-giass ROSS Electrode For 
pood results a mmtmum of 20^ water must oe present 
•n me sample if mere is a great oeai oi qnii when usmg 
the ROSS Electrode Nied w»m ROSS F'«ing SdutKjn (Onon 
Cat No 610007). try Mling me ROSS Electrode with a mix
ture of 2 parts methanol and 8 pans ROSS Electrode Ftf-
ing SoiutAn. 

If eaeuring HInta See Figure S 
- AKvays use fresh buffers tor caJibratcn Choose buf

fers that are no more than 3 pH umts span. 
- Check electrode slope daily by penormmgrwo-buffer 

calibration Slope should be 92 to 1024«. 
_ Only use ROSS internal FMing Solutcn. Orcn Cat. 

No 810007. for ROSS Combination pH anc Refer
ence Eiearodes Oo not use any Mbng solutcn when 
may contam sitver. 

- Remove hltmg hole cover during measurement lo 
ensure uniform tlow ol filkng solution. 

- Between measurements, nnse eiearodes with dis
tilled water and then with the next solution to be 
nrteasured 

- Stir all buffers and sampiea. 
- Place a p«ce o* msuiating material (e g . styrofoam 

or cardboard) between magnetic stirrer and beaker 
to prevent error from transfer of heat to samote Smoe 
ROSS Eiearodes respond faster than conveni«nal 
electrodes. Changes m pH whch resui from temper
ature cringes writ be noticed. 

- Avoid ruObing or wiping electrode bulb, to reduce 
chance of error due lo poiantaiion. 

- Model 81-35 mey be used on any iToeiaurfaoe or 
m iiquKJa. See Figure 4. 

- Mode«ai-63shouUnotbeioroed«iiosotida:euivi 
X mto sample and meert etecirede. Always «nmerse 
electrode to tte tama depth. See PIgure f-

- Model Si "66 a tfiipped w<h psraMm betvieen the 
ground gleas daana and cone. Carefuiy remove 
parafdm before use. immerse the entire sleeve 
asaembiy when meeauhng. See PIgure S. 

aahig Mfwiien 

Mfherthan 
Mmpte level 

lr««n »H Gutter 

PIgure i 
Measuring HInta 
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Use ef Model I14S 

Figure S 
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pH Caiibratton A Measuren>ant 

OenersI CallSretlen Procedure 
For detailed caiicatcn ano temperature comoensation 
procedures, conswa your meter msiruction manual 

single Suffer Calibration 
1 Ensure lhai al buffers are at room temoerature if 

samples are at varying lerr̂ oeralures lemoeraiore 
compensation nftcorTWTkendeO (S•e r̂̂ eler insiruc 
lion manual) 

2 Sel up meter according lo meter instruction manual 

3 Rinse electrode 'irst with oisiiiied waier ano men Mim 
me Duffer oemg used tor caiibraicn (trie Ouier jnou*a 
be near the eioecied sample pH) Place me elec
trode m the buffer 

4 Wait lor a aaoe o«piay Set the rr^» to me pH value 
ol me buffer at Its measured temperature See Table 
1 (A table of pH values at varous temperatures is 
supplied on the buffer bottie ) Proceed to pH 
Meaeuremeni section 

Two awffer CeHbretlon 
This procedure IS recommended for precise! 

Ensure tr\ai all buffers are at the same lemoeri 
H samoies are at varymg temoeratures ta 
comoensation IS recorrvnended (Seem«H,rv 
tion manual) 
Select two buffers when bracket the ex peaeo 
pie pH The (irst Should be near the aiectre 
tentiai DOini (pH 7) and the leconq near ih^pi 
sample pH (e g . pH 4 or pH iO) 
Rinse eiearode first with distited water ano tr̂ «f 
pH 7 buffer Place me eiecuode <n pH 
WaKiorasabied«0iay Set the meter to than 
of the buffer at its measured temperatur̂ A 
of pH values at various temperatures « SUOOM 
the buffer boioe) See TaMe i. 
Rinse eiearode first with Ottutto water an 
the second butler Place the electrode <n the sec 
buffer. 

I 
r 
'̂ Oeri 

I. temoer 
meB,rv 
'Peaeo 

if° 
|notr̂ « 
1 
thin 
j r ^ A 

Su00<« 

inj|>er 
nesei 

i: Wt>en display « stable, set meter to the 
value of the buffer as descnbed in (he mei< 
t«n n̂ anual. 
If al steps are performed oorrectty. pri 
pH Meeeurement seaion if any of the •{ 
cedures does not woni. refer to Treul 

pH Measurement 
1. Calibrate the electrode u described «iBev 

2. Rinse the eiecirode w«hd«Sed water ano then 
sample. 

3. Place the electrode m the sample. 
4. When the display « aabie. record sample pH 

TaMe 1 
pH Valuee of auffers at Varleue Tempersturee 

Nemlnel velue 
et 2S*C Temperature 

©•C 5«C 10»C 20*C 30*C 40«C 50*C 60«C 70«C 80«C 
1 68 1 67 167 167 167 16S 1.69 1.71 1.72 1 74 1.77 
3 78 386 3S4 3S2 3.79 377 a 3.75 3.75 
4 01 400 400 400 400 403 409 4.0S 4.0S 4.13 4.16 
686 69S 6.9S 6.92 6S7 6SS 6.S4 S.S3 S.S4 6.16 6.86 
700 7.11 70S 7oa 701 69S ffsr a.S7 
741 7S3 7S0 7.47 743 740 73S 737 
9 18 94a 940 933 933 914 9.07 9.01 S9S Stt 889 

1001 1032 1029 10 IS 10 OS 997 98S 9S3 

I 
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Elactroda Storage 
To er»ure a ou<k response and iree-iow<ng nqx̂  mnc 

(h« sensing elerr^l anO relerence lunction rrKiSl not 
be aaowed to dry out 

Short«term Storage (up to one weeh> 
Soak electrode «i pH Electrode Siorage Sduiion Oron 
Cat No 910001 11 ORiON Storage So'uiion •$ not 
ava-iaoie use aboui 200 mi pM 7 ouiie« to wh<̂  sooui 
1 gram KO has oeen aoded as a temporary suosMuie 

Long*term Storage 
The reference cnarnoe' snouid be ''"ed |î d tf̂ o I'liing no«e 
securely covered Cover me sensmg eitment and'or 
re'er erKe iu*Ktion *iih lis protective cao containing a 'ew 
drops of storage soiunon The Modei 81 -66 aiso requires 
that tne ground giass sieeve and cone oe separated and 
the iiQuid lunciion securely covered with a piasic dim 
Se'ore returning tne electrode to use. prepare n as a new 
electrode 

Electrode Maintenance 

'1. Inspect the electrode for scratches cracks salt 
crystal build up, or membrane/|unction deposits 

2 Rmse off any sail build up with oistiiied water ano 
remove any memorane'iunciion deposits as 
directed m the cleaning procedures beiow 

3 Oram me reference chamber fiusn < with tresh ROSS 
Filling Solution. Onon Cat NO 810007 ano reMi tne 
chamber 

Cleaning Electrode 
Genera/ - Soak tfi 0 1M MCI or MNO, for haif an hour, 
loiowed by soakmg n siorage sOuDon tor at way one hour 

Removal of Membrane/Junctlen DepoaHa 
Pfofem-SoakmlHpepemmO iMMO-lor iSmmutes * 
inotganc - Soak «i0. i M letrasodium EOTA soiuicn tor 
15 mmutes ' 
Grease ana Oil" R̂ ŝe with m4d detergent or methanol 
soiuuon.* 
• Alter any ol fhese ctaanmg procedures, dra/n and rail 
(he re/erence chameer and soaa (he efectrode m siorage 
soAioon tor af toesr one hour. 

! 

Troubleahootlng Ouida 
Follow a systemat< procedure lo -soiaie the prooM 
pH measutfig tysiem car be dryioeo nto tour ccmc 
for ease in iroudesnooiig pH meter, eiearooe: 
pierapoKation. ano operator s«'v 

fM meter 
he meter«the component who r« tasiesi to 

as a possioie cause o< rror ORION OH m«it<t t 
vioed with an insirumem checkout proceour* arc 
rig (trap tor convenienca in trouOieshooiing Cen«i. 
pH meter instruction manual tor ovacnons 
Ilectredee 
To test eiearode ooe<aicn 

1 Connea electrode to a work.ng meier 
2 Set funaon iwitcn to aOSOiuie mV rryjde 
3. Immerse electrode m fresh pH 7 buffer 
4 Displayed value should be 0130 mv 
5. Rmse electrode and nrvnerse n fresh pH 4 ( 
6. Displayed value should be aoproiimate<y tc 

greater than m step 4 
If electrode fails this procedure, dean thorougr 
directed m MalntenarKO 
If electrode response is siow or driitrg dram and 't'l 
fresh ROSS Filling Solution. Onon Cat No 810007 
Meaaurtng Mnta 
If ciearur>g and maintenance fail to reiuvenate the 
trode; 

1. For separate pH and reference halt cans. Sues 
each electrode (one at a ume) a known mo< 
eiearode and repeat test procedure By proce 
elmnalion. determine wh<h electrode snomi 
replaced 

2. For combination electrodes, replace the 
electrode. 

Sample/ AppNcetloo 
The electrode and meter may operate wiin buffers Ou 
weh your sampie in INS case, check sample comoos 
tor rterterencea. mcompaubiKvs. or temperature effi 

Operslerlnor 
If trouble persists. rev«w operatmg procedures Rer 
eakbraaon and measurement sectione. to be sure p« 
technique has been loswied. 
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rfoubleê ooting (corn.) 
Aaeietance 
It after cheeking each component of your measuring 
system the source of the trouble remams unknown call 
Or<ns Techn<ai Servee Chemists 
in me united Slates (e«ceot Massachusens AISSM and 
Hawan) i-600-22S-i4eo m Massachusetts. Alaska and 
Hawaii or Canada, can 817 242-3900 
In Europe, the MKjdie East and Air<a contact your locai 
autnoriied Onon oeaier. or 
ORION RESEARCH AG 
Fanniibrunnenstrasse 3 
CH.8700 Kusnact. Sw.ueriand 
TEL 01 910-7858/TU< 57829 
Elsewhere, contact your authorized Onon dealer or 
OfliON RESEARCH INCORPORATED 
Laboratory Products Group 
The Schrafft Center 
529 Mam Street. Boston. MA 02129 U S A. 
TLX 4430019 

ELECTRODE CHARACTEMT| 

TefTipersture Effects 
The most COflvnon cause of error in pH meaa|< 
temperature Ordinary electrodes Onfl with \Mt 
Changes The ROSS OH Electrode eiiminaieiMb 
problems associated w«ih me use of conv«ntcr\a | 
trodes m umpies oi varying temperature ^ 
Thert are however, two enects o< temperaiil a 1 
mat should oe neot in mtno * 

1 Electrode swoe wiH change with varyn^efT 
ture This slope Change may be COTTif 
either manually, or autorr̂ alcally wuh arAic | 
temperature connoensator (ATQ prooe 1/7y c 
designed pH mfier Consult your pH meier 
tion manual lor details • 

2 Buffer and sample pH values vary wim -a^i 
because of their temperature deper̂ denl ch« 
equilibrium The prodem of differing OH van. 
easily sowed by calibrating the eieciBaa 
Characterised standard butfrs whose iroep 
at different temperatures are knov«n Bun«r v; 
at different temperatures are given î Table 1 
problem of me sample equilibrium varMg 
temperature m an uncharaaeruabie rrvAe< 1 
always remain Therefore. pH values shouu 
reponed along with the temperature at wncr | 
measurement was made. I 

Interferancaa 
Sodiumcnisiheonncipai«iierferencaofihepH 
causing moeasmg error at higher pH (lower f^sg^r 
aaivit«s) and at higher temperatures Because the RC 
pH membrane is composed of speoai low %oo\m 9< 
glass, error due to sodium « negiigioie when mAjr 
at pH values less than 12 When measuring at p»Wai( 
greater man 12 add the correctcn value from the nor 
graph m Figure 7 to the observed pH reaomg i 

10 11 
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WARRANTY 

Laboratory ir«ruments are warranted to be free frc 
defeca r rratenai and workmarehto tor a penoo Of tw« 
(12) monee from re date of purchaae by »ie ueer er e^ 
tan (18) rwtfw from date of ihipment from Onon. wn< 

s a«%er povtied wfien ueed under ncrmel laboraK 
cor«iOor« and 1 accordance w«i the operamg lrr̂ ttK 
ard (Tw«vier«a procaduea r ne rarjcaon menual a 
when not havmg bean eubieaed to eoodent eteratx 
meuee or abuse. 
In »ie event of faikjre w«Nn the warrarty penod. Orcn. 
a autfionzed dMVibuior. we. at Onons opoon, 'ooair 
repiaee produa not oonformmg to lh« werrariy. or < 
refund the purchase pnce of T4 non<ontorm*ig produ 
There may be aoooonei cnargea. rcM»ng fra^r*. tor w 
rarty senr«o perlormed r some couitnee. For tennce. c 
Or«n or IS authonzed dealer. Onon resenres the ngh» 
ask lor proof of purchaae, such as the onginal «NOce 
pack«^aip. 
Economy Lre eiecvodes are warranted to be free irc 
defecs «̂  matenai and workmanah« tor a penod of ihr 
(3) ft̂ neia from date of purchase by cuaomer or ta 
montfe from date of shomem I tfie electrode taa tor a 
f eeaon Orxfuding breakage) except abuae, provtoed D 
eieetrode • not used m aoiuitora eonainng siver. iuif«c 
perchtorate. or hydroAuorie add; or r solutions more tn 
1 mdia r strong ecas or beee a lamperaurse abore SO* 
ar4 providvig re aiecvode « used at room tamoeratvi 
(use a aji»e(ne tarriperaiures can ihonan eiearode M 
For serves. Orton or a authorized dealer w« replace pre 
ua not oontorrrvig to the warariy or reAjhd tie pwcha 
prtoe of ta nunuuntormng pro ĵcL 

Tl!!!SlV»dlum Irror Obeerved at pH > « 

Example: 
pH reading 
Sodwm ooncenuaiion 

Temperature 
Correction 
ConeetedpHi 

12.10 
OSN 
90^ 
0.01 

13.11 

12 
13 



I 
ton aeieoi i eiecffodes and pH electrodes (eiOudr^ the 
Economy Une electrodes) are warranted to be "ee from 
defects «i matenai and workmanshto lor a percd of (weiv« 
(12) morons from ihe date of purchaae by the cuaomer or 
eighteen (i8) montie from oete of evpment from Onon. 
except this warranty ooes not cover otch«^ of the sensing 
eiemera of Models 94-17.96-17.97-17, and 94-06 or the 
breakage of non-Economy SenespHoiearooes 93Senee 
sensing modules are warranted to grwe sii (6) months of 
operaoon I pieced m lervKe before the date nocaied on 
the package, exceot the ntrate sensvig modules are war
ranted to give itviy (30) days of operaaon pieced n ser-
vca before me date ideated on the peckage Replace
ment pans for the 92 and 95 Senes eiearodes ano 97-06 
eiearode (0-nngs. membranes, fling KiuQon. etc) era war
ranted to be free of defects m material and workmanahip 
for (Nrty (30) days from tfie date of shtomem. 

THE WARRANTIES DESCRIBED ABOVE ARE EXCLU
SIVE ANO 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-
TICULJAR PURPOSE AND ALL WARRANTIES ARISING 
FROM THE COURSE OF DEALING OR USAGE OF 
TRAOe. THE BUYERS SOLE AND EXCLUSh/E REMEDY 
IS FOR REPAIR OR REPLACEMENT OF THE NONCON
FORMING PRODUCT OR PART THEREOF. OR REFUND 
OF TH6 PURCHASE PRICE. BUT IN NO EVENT SHALL 
ORON (ITS CONTRACTORS AND SUPPLIERS OF ANY 
TIER) BE LIABLE TO THE BUYER OR ANY PERSON FOR 
ANY SPECIAL. INDIRECT, INCIDENTAL. OR CONSE
QUENTIAL DAMAGES WHETHER THE CLAIMS ARE 
BASED IN CONTRACT. IN TORT Of^UDlNG NEGLI
GENCE). OR OTHERWISE WITH RESPECT TO OR ARIS
ING OUT OF THE PRODUCT FURNISHED HEREUN06R-
Representations and waranties made by any person, in
cluding Its authonzed dealers, representatives, and 
emptoyeeetf Onon when alar or are raddeon tone larms 
of this warranty shal not be bmding upon Onon uniasa ft 
writmg and signed by one of is officers. 

ORDERING INFORMATION 
Blectrodaa 
ROSS Electrodes are available with a vanery oi co<-
lors For more mlormation consult your ORlO ' f lH 
irode Caiaksg ano pnce w or your loca ORON (Brx 

Model T — . 
Number Oeecrlptlow 
800S00 ROSS Reference Haii Ceii. 

glass body 

810100 ROSS pH Hail Cel. glass body 
8101BN Sâ ê as above 

810200 ROSS Combmaton pH Elec
trode, giau body 

8102BN Same as above 
810300 Semimicro ROSS pH Elec

trode, giau body 
8103BN Same as above 
810400 ROSS Combmatjon pH Elec

trode, glass body with ruggeo 
bulb 

8104BN Same as above 
811500 SenfumcfoROSSComomaaon 

pH Electrode, epoxy body 
8115BN Same as above 
813500 ROSS Combination Flat Sur

face pH Electrode, epoiy 
body 

8135BN Same as above 
815500 ROSS Combrfiat«n pH Elec

trode, epoiy body with ouib 
guard 

815600 Same M above 
816300 ROSS Combnation Soear tc 

pH Etoctrode. giasa body 
81636N Same as above 

616600 ROSS Comb^tion pH Elec
trode, sleeve reference junc-
t«n. giaaa body 

6i66aN S«ne as above 

'1 

1 
J S Sti 
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; | ^ ' 
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Section: 8.0 Revision Number: 0 Date: 5/1/89 

Standard Measurement Operating Procedure for; 

BACHARACH HPK COMBUSTIBLE GAS & OZTGEN INDICATOR 

8.0 INTRODUCTION 

This document describes procedures that field personnel should perform when 

taking measurements vith the Bacharach HPK combustible gas and oxygen 

indicator. The procedures that should be observed by the CDM service 

technicians v i l l be documented in the CDM Field Equipment Operation, 

Maintenance, and Calibration Manual. 

8.1 PURPOSE OP MEASUREMENT 

The Bacharach HPK-2 continuously measures oxygen and combustible gas 

concentrations. Field technicians monitor measure oxygen and combustibles 

in l a n d f i l l gas to indicate the air-tightness of the l a n d f i l l 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 

fires. Combustible gas measurements are also needed to determine the 

r e l i a b i l i t y of measurements on the HNu photoionization detector. 

8.2 SUPPLIES AND EQUIPMENT 

8.2.1 Equipaent 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 l i t e r / minute gas delivery gauge for above 

Page: 1 



Section: 8.0 Revision Number: 0 Date: 5/1/89 

- Non-flammable gas regulator - 10 psi output 

- Gas control needle valve for above 

0 - 5 l i t e r / 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 vater 

- 1/4" Tygon tubing - approximately 25' 

- HPK combustible gas filaments (catalytic) - #800-011 

- HPK combustible gas filaments (thermal) - #800-027 

- HPK dust f i l t e r r e f i l l s #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 

phlllips 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. 

Page: 2 



Section: 8.0 Revision Number: 0 Date: 5/1/89 

e. Place a cotton f i l t e r in the vide part of the short probe, and screv 

the probe on to the sampling hose. Replace f i l t e r s vhen they become 

vet or dirty. 

f. If the specific monitoring procedure for the station vhere the HPK 

v i l l be used requires an aspirator bulb, attach one to the exhaust 

port of the instrument. 

g. Seal the end of the probe vith your thumb. The HPK pump should 

almost stop. If i t continues to pump vithout laboring, there is a 

leak in the sampling line. See Section 8.7.8. 

h. Set the Range Svitch (the metal lever in the middle of the control 

panel) to the range on vhich the HPK v i l l be used (normally 100% for 

l a n d f i l l gas and 4% for ambient air measurements). 

i . 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. 

j . Pull upwards on the Volt Adjust knob (inner left control knob) to 

set the needle on the combustibles meter just over the green "Set 

Voltage" arrow. 

k. If the needle will not rest on the green arrow, recharge the 

batteries (Section 8.7.2). Do not use the meter i f the voltage can 

not be set to the green arrow. 

1. Turn the Function Switch to ON. 

m. Pull upwards on the Oxygen Calibrate knob (the far left control 

knob). Use it to place the needle of the oxygen meter just over the 

word "CALIBRATE" on the meter. 

Page: 3 



Section: 8.0 Revision Number: 0 Date: 5/1/89 

n. If the meter can not be set to read 21%, replace the oxygen c e l l 

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 

Section Number Calibration Standard 

Gas calibration 

8.3 (b) 

8.3 (g) 

8.3 (j) 

Oxygen calibration 8.3 (m) 

Operational zero 8.3 (o) 

Analytical zero 8.4.4 

8.4.2 

Internal 

Flow blockage 

Internal 

Ambient air 

Ambient air 

High-purity air 

Ultra-pure methane 

Frequency 

Every pover-up 

1 / day 

Every pover-up 

Every power-up 

Every pover-up 

1 / week 

1 / day and vhen 

changing ranges 

Combustible 

Calibration 

8.4.3 2.5% methane in air 1 / day and vhen 

changing ranges 

Gas flow rate 8.4.5 Flow meter 1 / month 
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Lab calibration Bacharach Service Dept. 1 / year 

8.4.2 Combustibles Calibration (100% Range) 

a. Attach a gas pressure regulator set to 10 psi to a cylinder of high 

purity (99.9% minimum) methane. Attach a gas flov gauge and valve 

to the regulator. 

b. Perform start-up procedure (Section 8.3). 

c. Set the Range Svitch to the 100% position. 

d. Attach a length of 1/4" Tygon tubing betveen 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 methane at the flow rate shown on the label 

of that HPK (Section 8.4.5). Flov meter procedures are described in 

Section 10.5. 

f. Read the position of the needle on the combustibles meter vhen it 

stops changing. 

g. 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. (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. i.f this occurs, investigate 

the trouble as described in Section 8.7.7. 

h. Vhile performing this procedure, confirm that the oxygen meter reads 

OX. If the reading is over 1%, reactivate the Oxygen Cell Assembly 

as described in Section 8.7.6. 
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8.4.3 Combustibles Calibration (4% Range) 

a. Attach a high-purity gas regulator set to release 10 psi to a 

cylinder of 2.5% methane in air. Attach a gas flov gauge and valve 

to the regulator. 

b. Perform start-up procedure (Section 8.3). 

c. - i t the Range vitch to the 4% position. 

p 

d. Attach a length of 1/4" Tygon tubing betveen 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 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. 

f. Read the position of the needle on the combustibles meter when i t 

stops changing. 

g. If the needle does not rest over the line between the 2 and the 3 on 

the upper scale, adjust i t s 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 

i t down.) Caution: If the control resists turning in one direction, 

i t may have reached the limit of rotation. DO NOT force i t . If 

this occurs, investigate the trouble as described in Section 8.7.7. 

8.4.4 Analytical Zero 

a. Attach a high-purity gas regulator to a cylinder of high-purity 

compressed a i r . 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 Svitch to the position in vhich the HPK v i l l next be 

used. 

p 

d. Attach a length of 1/4" Tygon tubing betveen 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 flov rate that appears on the 

label on the face of that HPK (Section 8.4.5). Flov meter 

procedures are described in Section 10.5. 

f. Read the position of the needle on the combustibles meter vhen i t 

stops changing. 

g. If the needle does not rest over the zero on the meter, adjust i t s 

position by rotating the Zero Adjust knob. Note: vhen the meter 

cannot be set to zero on fresh ai r , 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 position of the needle on the oxygen meter. 

j . Pull upwards on the Oxygen Calibrate knob (the far left control 

knob). Use i t to place the needle of the oxygen meter just over the 

word "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 rHPK. Note: An SMP for flow rate measurement is presented in 

Section 10.5. 
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c. Observe the flov rate as shown on the meter. 

d. Write the flov rate, in li t e r s per minute, on a label. 

e. Place the label on the HPK instrument panel. 

f. If the flov rate is belov 1.0 l i t e r per minute, perform the charger 

circuit tests (Section 8.7.3). 

8.5 FIELD MEASUREMENTS 

8.5.1 Measuring Gas Quality (100% Range) and Oxygen 

a. 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. 

b. 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. 

c. 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" 
D 

Tygon 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. 

d. Open the sampling port. 

e. Watch closely for water in the sampling line. Turn the HPK off 

quickly if water enters its liquid trap. 

f. Read the combustible and oxygen meters when their needles stabilize. 

g. If the needles waver, record your estimate of the average meter 
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reading. 

h. Close the gas sampling port. 

p 
i . Disconnect the Tygon tubing at the sampling port. 

j . Let the HPK vent vith the pump running until the combustibles meter 

reads 0% before shutting i t off. 

k. Take care not to expose the HPK to excessive moisture, d i r t , or 

contamination. Do not place U on contaminated surfaces. 

8.5.2 Measuring Explosivity (4% Range) and Oxygen 

a. 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. 

b. Sweep the tip of the HPK probe, through the work area at chest height 

and at ground level. 

c. Read the combustible and oxygen meters continuously. 

d. Record the highest meter reading you observe while monitoring. 

Record the location of that high reading as well. 

e. Let the HPK vent in clean air with the pump running until the 

coebustibles meter reads 0% before shutting i t off. 

f. Take care not to expose the HPK to excessive moisture, d i r t , or 

contamination. Do not place i t on contaminated surfaces. 

8.5.3 Calculation and Recording 

a. The HPK reads directly in percent of gas by volume. Write the 

numbers down as they Ap-year. 
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b. Any combustible gas concentration over 1.2% represents an explosion 

hazard (Section 3.1.5 of the SHERP). 

c. 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 

Betveen uses during the day, the HPK must be kept as listed belov. The HPK 

is in "active storage" vhen you drive it betveen locations on a monitoring 

circuit. 

a. Turn the HPK off before storing it. 

b. You may leave the vater trap, aspirator bulb, the sampling hose and 

the probe in place vhen storing, or remove them. 

c. 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 

When the HPK is stored overnight, or during a day on which it will not be 

used, it must be kept as listed below. 

a. Turn the HPK off before storing it. 

b. Carefully clean the HPK with a damp disposable towel to remove any 

visible dirt. 
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c. The HPK should be stored in the equipment trailer vhen i t is not in 

use. 

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 

SYMPTOM PROBABLE CAUSE CORRECTIVE ACTION 

4% range meter needle 

rises up-scale violently. 

Active filament 

defective. 

Replace active 

filament (Section 

8.7.7). 

4% range meter cannot 

be set to zero. 

Active filament 

defective. 

Replace active 

filament (Section 

8.7.7). 

100% range meter needle Thermal filament 

drops down-scale violently, defective. 

Replace thermal 

filament (Section 

8.7.7). 

100% range meter can't be Thermal filament 

set to zero. defective. 

Replace thermal 

filament (Section 

8.7.7). 

Calibration screw can't Dirty combustion 

set meter to 100% (or 4%) chamber. 

Clean combustion 

chamber (Section 

8.7.5). 

Volt Adjust knob can't set Batteries undercharged. Recharge batteries 

needle on green arrow. (Section 8.7.2.1). 
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Batteries v i l l not hold a 

charge. 

Batteries inserted 

improperly. 

Test battery circuit, 

(Section 8.7.2.2). 

Batteries defective. Replace batteries 

(Section 8.7.2.3), 

Charger Defective. Test charger circuit 

(Section 8.7.3). 

Replace the charger 

(Section 8.8). 

Oxygen meter cannot be 

set to "CALIBRATE". 

Oxygen reading above 1% 

vith inert gas. 

Pump motor defective. Replace the pump 

motor (Section 8.8). 

Oxygen cell electrolyte Reactivate oxygen 

spent. cell (Section 8.7.6) 

Oxygen cell electrolyte Reactivate oxygen 

spent. cell (Section 8.7.6). 

Oxygen meter cannot be 

set to "CALIBRATE" And 0, 

cell tests discontinuous 

[Section 8.7.6 (d)J. 

Oxygen cell defective. Replace oxygen cell. 

Oxygen reading above IX 

vith inert gas. 

Oxygen cell defective. 

Combustibles meter doesn't Faulty meter, 

respond during start-up or 

calibration. 

Send to Bacharach for 

repair (Section 8.8). 

Range Valve leaks, plugs. Dirty valve body, 

or turns stiffly. 

Clean valve (Section 

8.7.4). 
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8.7.2 Normal Battery Maintenance 

8.7.2.1 Battery Charging 

a. Set Function Control knob to OFF. 

b. Don't charge the batteries unless the instrument panel is firmly in 

place. 

c. Insert charger plug into the charging jacks on the side of the 

instrument case below the combustibles meter. Be certain the plug 

marked vith red goes into the jack marked vith red, and the black 

plug enters the black hole. 

d. Plug the charger line cord into a 115V AC outlet. 

e. Touch the side of the charger after i t is has been operating for 30 

minutes. If i t does not feel varm, perform the charger circuit 

tests (Section 8.7.3). 

f. The batteries should charge for 16 to 20 hours. If the HPK v i l l not 

be used on the weekend, arrange for the security personnel to 

disconnect the charger on Saturday morning. 

g. At the end of the charge period, unplug the charger power cord. 

Then remove the charger plug from the charging jacks on the HPK. 

h. Re-calibrate the HPK (Section 8.4.2 or 8.4.3). 

8.7.2.2 Battery Circuit Tests 

a. Set the range selector of a multimeter to the 10 volt scale. Place 

probes in the multimeter jacks as indicated on the multimeter. 

b. Set the Function Control knob to OFF. 
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c. Insert the multimeter probes in the instrument charging jacks on the 

side of the instrument case under the combustibles meter. 

d. The multimeter should indicate 5 volts. 

e. Set the Function Control knob to ON. 

f. The voltage reading on the multimeter should drop to 2.5 - 2.6 

volts. 

g. 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. 

h. 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 Replaceaent 

a. Set Function Control knob to OFF. 

4 

b. Loosen the captive hold-down screws on the meter panel. 

c. Remove the meter panel from the instrument case. The batteries will 

be visible inside the case. 

d. Remove the batteries. 

e. Clean the silver battery contacts on the meter panel and in the 

instrument case with a rough cloth or fine sandpaper. 

f. Insert the new batteries in the case. 

g. When replacing batteries, be certain to reinstall them in the 
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position indicated on the side of the battery compartment. 

h. Charge the batteries (Section 8-7.2.1) 

i . Vhile Bacharach puts D-sized nickel cadmium batteries in the HPK, 

Alkaline type D-cell batteries may also be used. 

8.7.3 Charger Circuit Tests 

a. Perform battery circuit tests (Section 8.7.2.2). 

b. 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). 

c. Set the HPK Function Control Knob to OFF. 

d. 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. 

e. Place the multimeter range selector to 500 tnilliamp (ma). 

f. Connect the the negative (- black) multimeter probe to the red (-i-) 

charging jack of the HPK and the positive (•»• red) multimeter probe 

to the remaining exposed pin on the charger. With 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. 

g. Set the Function Control knob to ON. (Never charge the batteries 

with the HPK on. The power consumption is greater than the charger 

delivery rate). 
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h. Multimeter should indicate approximately 250 ma. If the multimeter 

indicates 300 ma or more, send the HPK to Bacharach for repair-

8.7.4 Range Valve Cleaning 

a. Loosen the captive hold-down screws on the meter panel. 

b. Remove the meter panel from the instrument case. The batteries w i l l 

be visible inside the case. 

c. Slide the "C" washer off of the bottom of the range valve stem. 

d. Pull the range valve stem out of the valve body. 

e. Clean the valve stem vith a clean laboratory tissue. 

f. Clean the valve body vith cotton svabs. 

g. Do not apply lubricant to the range valve. 

8.7.5 Combustion Chaaber Cleaning 

a. F i l l a tedlar bag vith a freon gas (like chlorofluoromethane). 

b. Vent the HPK outdoors. Step (f) below generates small quantities of 

hydrogen chloride gas. 

c. Set the Function Control knob to ON. 

d. Twist the Voltage Adjust knob as far clockwise as it will go. 

e. Attach the tedlar bag to the HPK probe with a short piece of 1/4" 

Tygon tubing. Note: This length of tubing must be used for no 

other purpose. 

f. Allow the HPK to draw the freon from the tedlar bag for 10 seconds. 
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g. Detach the bag from the probe. Flush the HPK vith air for 30 

seconds. 

h. Set the HPK aside for tvelve hours. 

i . Perform start-up (Section 8.3) and calibration (Section 8.4.2 or 

8.4.3) before using. 

8.7.6 Oxygen Cell Reactivation 

Reactivation Kit 514-001 i s a l l that is required to completely reactivate 

the oxygen c e l l . The Kit contains a cap gasket vith Teflon membrane, zinc 

electrode vith 0-ring, nylon screv vith seal, KCl solution, nylon pad and 

brush. To reactivate the c e l l , proceed as follovs: 

a. Loosen the captive hold-dovn screws on the meter panel. 

b. Remove the meter panel from the instrument case. The batteries v i l l 

be visible inside the case. 

c. Unplug oxygen c e l l from the printed circuit board and disconnect the 

plastic tubing from the c e l l inlet and outlet nipples. 

d. Check for electrical continuity between the gold electrode and the 

banana plug. If the c e l l shows a resistance higher than 200 ohms, 

replace the c e l l completely. 

e. Remove the nylon screw and seal ring on the electrical plug side of 

the cell. 

f Unscrew the zinc electrode (banana plug nearest the blue dot on the 

side of cell). Remove it together with its 0-Ring seal. Discard 

the zinc electrode, the screw, the 0-ring and the seal. 

g. Drain all the solution from the cell and completely f i l l with fresh 
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KCl solution through either opening. 

h. Remove cap and gasket vith membrane by removing the six screvs which 

hold the cap in place. Discard the gasket with membrane. 

i . Vash the c e l l thoroughly vith cold, clean vater. Use the brush to 

remove any white substance that may remain on the gold electrode. 

DO NOT USE ANY SOAP OR DETERGENT. 

j . Any vhite substance that remains after brushing can be removed vith 

the abrasive nylon pad. The gold electrode should 3 handled very 

carefully and only slight pressure applied in cleaning vith the 

nylon pad. 

k. Wash again vith the brush and vater. 

1. Put one drop of KCl solution on top of the gold electrode and put 

new gasket with membrane in place. The side of the gasket with the 

Teflon membrane should face the gold electrode. 

m. Replace the cap, observing the direction of the sampling nipples. 

Nipples should point away from the label on the cell body. 

n. Tighten all screws until the cap shoulder is flush with the cell 

body. The cell is now dry charged, and can be stored as long as 

desirable. 

0. Pill the cell with KCl solution, through the opening for the nylon 

screv. 

p. If the old 0-ring is s t i l l in the zinc electrode opening, remove it. 

q. Place the new 0-ring on the zinc electrode, screw the zinc electrode 

into the cell, and tighten it with a small wrench. 

r. Plug the f i l l hole with nylon screw and new seal ring (310-035). 
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The ce l l is now fully activated. 

s. Re-calibrate (Section 8.4.2 or 8.4.3). 

8.7.7 Filament Replacemenc 

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, i t is frequently desirable to replace the filament 

flame arrestor assembly in combination. 

a. Loosen the captive hold-dovn screvs on the meter panel. 

b. Remove the meter panel from the instrument case. The batteries v i l l 

be visible inside the case. 

c. Unplug oxygen c e l l from the printed circuit board and disconnect the 

plastic tubing from the c e l l 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. When 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 new filament in place of the old one, by screwing the 
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new filament into the flame arrestor plate to compress the 0-ring 

gasket as tightly as possible using the thumb and finger 

- Vhen inserting filament be very careful not to touch or distort 

the platinum co i l 

h. Place flame arrestor / filament assembly on to the subpanel. 

i . Cross tighten the five retention screvs to apply even pressure to 

the flame arrestor gasket. 

j . Perform start-up (Section 8.3) 

k. Re-calibrate (Section 8.4.2 or 8.4.3) 

8.7.7.2 Replacing the Reference Filament 

a. First un-solder the black vire at subpanel. 

b. Unplug the oxygen c e l l . 

c. Then unscrew the knurled reference filament base from i t s cavity, 

using a pair of pliers. 

d. Install the new filament in the same position as the old one. 

e. Tighten with pliers, and solder vire to subpanel. 

f. Perform start-up (Section 8.3). 

g. Re-calibrate (Section 8.4.2 or 8.4.3). 

8.7.8 Leaks in the Saapling Line 

a. Remove the short probe and sampling hose. Place a rubber cork over 

the water trap inlet. 
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b. If the motor almost stops, fix the leak in the line or probe. Do 

not perform the rest of this procedure i f the leak is fixed. 

c. Remove the vater trap. Block the instrument inlet vith the cork. 

d. If the motor almost stops, fix the leak in the vater trap or its 

connection. Do not perform the rest of this procedure if the leak 

is fixed. 

e. Loosen the captive hold-dovn screws on the meter panel. 

f. Remove the meter panel from the instrument case. Disconnect the gas 

line from the pump. 

g. If the motor almost stops, fix the leak in the gas line. If the 

pump continues unimpeded, replace the pump (Section 8.8). 

h. Perform start-up (Section 8.3). 

i . Re-calibrate (Section 8.4.2 or 8.4.3) 

8.7.9 Oxygen Cell Contaaination 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 systea out with distilled water as soon as possible. To do this, use 

the following procedure: 

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. 

c. Unplug oxygen cell from the printed circuit board and disconnect the 

plastic tubing from the cell inlet and outlet nipples. 
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d. Drain the liquid out. 

e. Pour d i s t i l l e d vater into one sampling nipple until i t comes out of 

the other. 

f. Drain vater out. 

g. Flush the c e l l with d i s t i l l e d water several times. 

h. Insert the c e l l into the printed circuit board, observing plug color 

coding (the blue dot on the c e l l should align with the blue dot on 

the board). 

i . Connect one end of the c e l l to the inlet and the other directly to 

the sample pump with the tubing from step (c). Bypass the 

combustibles reaction chamber. 

j . Set the Function Control knob to ON. Flush the sampling chamber 

with air for five minutes. 

k. The c e l l should now register normal output and is ready for use. 

1. Reconnect sample tubing so that outlet oxygen c e l l goes to reaction 

chamber, and outlet of reaction chamber goes to pump inlet (or 

aspirator bulb). 

8.8 Other Types of Service 

A l l 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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Standard Measurement Operating Procedure for; 

OVA FLAME IONIZATION DETECTOR 

6.0 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. 

6.1 PURPOSE OF MEASUREMENT 

At the Oil site the OVA Flame Ionization Detector is used to: 

1. Analyze gas samples from the North and South parcel gas monitoring 
wells; 

2. Measure the vapor exposure of site personnel; 
3. Detect surface emissions from landfill cracks and fissures to aid in 

determining need for landfill cover repair; 
4. Screen off-site soils for suitability as landfill cover material 

(contaminated soils are rejected); and 
5. Detect leaks from landfill gas transport systems. 

on site personnel do not use the OVA as a portable gas 
chromatograph. GC use vi l l not be discussed in this procedure. 

6.2 SUPPLIES AND EQUIPMENT 

6.2.1 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 vith instrument) 
- 3/16" flat screv driver 
- Nickel or quarter 
- Stiff vire (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 vire brush 

6.2.2 Supplies needed 

- 3/16" Tygon̂  tubing 
- Teflon tape dope 
- Spare glow plug 
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- 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 towels 
- Cotton tipped swab 

6.3 START UP PROCEDURE 

a. Set the OVA on a flat surface. 
b. Remove the l i d by releasing the latch and pulling the l i d up along 

its hinges. 
c. Attach the probe to the main instrument package by aligning the plug 

and screving the hose on. Align the spring clamp on the readout 
jack vith the notch in the plug on the sidepack. Install the sample 
line L-connector parallel to the electronic connector. 

d. 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 vant to avoid. 

e. Tighten the probe compression fitting on the sampler. 
f. Pull up on the Instrument Svitch and move i t to BATT. If the needle 

on the meter deflects past the BATTERY OK vhite line on the probe, 
the OVA can operate at least four hours before i t needs recharging. 
If i t does not, charge the instrument before using i t (Section 
6.7.2.). 

g. Pull up on the Instrument Svitch and move i t to ON. 
h. Allov the OVA to varm up for five minutes. 
i . Pull up on the Pump Svitch and move i t to ON. Place the main 

package in a vertical position, so that the Sample Flov Rate 
Rotameter ball floats. The rotameter should read betveen 1.5 and 
2.25. If flov is less than 1.5, check for flov blockages (Section 
6.7.4) 

j . Cover the inlet of the probe vith your thumb. The pump should 
almost stop and the rotameter float should drop to zero. If flov 
continues, investigate for leak (Section 6.7.5.2). 

k. Set the Range Svitch (in the "CALIBRATION" box) to the XIO position. 
1. Use the Adjust Knob to set the needle just belov 0. Set the Alarm 

Volume Knob so that you can hear the Flame out alarm. If you can't, 
see Section 6.7.1. 

m. Use the Adjust Knob to set the needle to the 5 position. 
n. Turn the Alarm Level Knob (on the probe) until the audible alarm 

just comes on. 
0. Open the H, TANK Valve and the H, SUPPLY Valve slovly three turns. 

The Hj SUPPLY Gauge should read Betveen 9 and 10.5 psi. For eight 
hours of operation, the Hj TANK Gauge should read at least 1500 psi. 
If hydrogen pressure falls belov 500 psi, recharge the hydrogen tank 
(Section 6.7.3). 

p. Wait approximately one minute. 
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r. 

s. 

t. 

u. 

V. 

Set the needle back to 0 vith the Adjust Knob. You should hear the 
flame out alarm. 
Depress the igniter button for 3 seconds. You should hear a soft 
popping sound or see a sudden sharp positive deflection of the 
needle when the detector lights. Do not depress the igniter button 
for more than five seconds. If the detector does not light, 
wait for one minute before attempting to light i t again. 
Allow the OVA to warm up at least 5 minutes before taking 
measurements. 
To avoid a false flame-out alarm, set the meter to 1 ppm with the 
Adjust knob and make differential readings from there. 
Test whether 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. 
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 
Alarm function 
Operational Check 
Leak check 
Analytical zero 
Sampling Probes 

6.4.2, 6.4.3 
6.3 (1-n) 
6.3 (u) 
6.3 (j) 
6.4.4 
6.7.5 

Flame arrestor filter 6.7.6 

6.4.2 Field Calibration 

Methane in air 
Internal 
Marking Pen 
Flov blockage 
High-purity air 
Cleaning 
Cleaning 

1 / day 
Every pover-up 
Every pover-up 
1 / day 
1 / month 
2 / month 
1 / month 

a. 
b. 
c. 

d. 

e. 

f. 
S-

h. 

i . 
j . 

Perform the start up procedure (Section 6.3). 
Set range svitch on XIO. 
Set the needle to zero vith 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). 
F i l l a tedlar bag vith a gas standard (e.g. 100 ppm methane in air) 
that is National Institute of Standards and Technology (NIST) 
traceable. Use this tedlar bag only for calibration. 
Attach clean 3/16" Tygon tubing from bag to probe. Don't use this 
tubing for any other purpose. 
Open the valve on the tedlar bag. 
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 78 ppm calibration gas). 
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. 
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6.4.3 Calibration To A Gas Other Than Methane 

The OVA may be calibrated to any certified hydrocarbon calibration 
gas. This procedure is provided special applications such as vinyl 
chloride monitoring. 

a. Perform the start up procedure (Section 6.3). 
b. Set range svitch on XIO. 
c. Set the needle to zero vith 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. F i l l and flush a tedlar bag vith a gas standard (e.g. 10 ppm vinyl 
chloride in air) that is National Institute of Standards and 
Technology (NIST) traceable. F i l l i t and flush i t again. Use this 
tedlar bag only for this gas standard. 

e. F i l l the bag vith tvo 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 flov-regulated gas cylinder vith a traceable 
calibration gas to calibrate the OVA, especially i f the gas is toxic 
(e.g., vinyl chloride), 

f. Attach clean 3/16" Tygon tubing "from the bag (or cylinder) to the 
OVA probe. Don't use this tubing for any other purpose. 

g. Open the valve on the tedlar bag (or cylinder). 
h. Unlock the Gas Select Knob by sliding the Lock Control Lever to the 

tvelve o'clock position on the knob. 
i . 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). 
j . Lock the Gas Select knob. 
k. Record the calibration gas, i t s concentration, and the Gas Select 

setting in the site safety log book or on the data sheet. 
1. Attach a nev calibration sticker to the OVA. Make certain that the 

instrument is clearly marked as to the gas for vhich i t is 
calibrated. A l l subsequent instrument readings must be expressed as 
ppm of the gas used (e.g., 20 ppm benzene equivalent). 

6.5 FIELD MEASUREMENTS 

6.5.1 Health and Safety Heasureaent 

a. Perform the start up procedure (Section 6.3). 
b. Perform the calibration procedure (6.4.2). 
c. Set the needle to 1 vith the Adjust Knob. 
d. Start investigations of ambient air vith the Range Svitch in the XI 

position. Svitch the range setting as needed to the lovest range 
that yields a reading belov f u l l scale. 

e. 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. 

f. Perform the operational check [Section 6.3 (u)] with a marking pen 
whenever you are unsure the OVA is working. 

g. 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 dovn 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. 
c. 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 XlOO. 
g. You may pre-test the gas bag for methane with the HPK as described 

in Section 1.6.9. 
h. Methane levels above 0.2% vill surely svamp the OVA's detector. 
i . Attach the OVA probe-to the vapor source or gas sample bag vith a 

short piece of Tygon tubing. Do not attach the HNu to a source 
that varies from atmospheric pressure by more than 5" of vater 
pressure. 

j. Open the valve on the bag. 
k. Change the range setting to the lovest range that yields a reading 

belov 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 vith the measurements, follov the shut dovn 

procedure (Section 6.6.1). 

6.5.3 "Clean" Soil F i l l - Off-Site Analysis 

a. Transport the OVA to the f i l l location. 
b. If there are no holes in the f i l l , 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 i l l dirt pile. 
Record the readings. 

g. Reject the f i l l if any reading exceeds 500 ppm methane. 
h. Perform the shut down procedure (Section 6.6.1) vhen 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 

Knob. 
e. Place the probe near the lines, flanges, and fittings where leaks 

are suspected. Move the probe slowly over suspected leak points. 
f. 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. 

g. When you are finished taking measurements, perform the shut down 
procedure (Section 6.6.1) 

6.5.5 Environmental Factors that Affect Measurements 

a. The OVA is designed to seunple air or vapors only. Do not allow any 
liquids or solids to get into the probe or meter assembly. 

b. Temperature can effect the efficiency of the detector. Record the 
temperature at vhich you are vorking. 

c. 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. 

6.6 STORAGE AND CLEANING 

6.6.1 Shut Dovn Procedure 

a. Close the Ĥ  TANK Valve. 
b. Close the HZ SUPPLY Valve. 
c. Move the Instrument Svitch to OFF. 
d. Wait 5 seconds. 
e. Move Pump Svitch to OFF. 
f. Carefully clean the outside of the OVA vith a damp (not dripping 

vet) paper tovel to remove any visible dirt. 

6.6.2 Active Storage 

Betveen uses during the day, the OVA must be kept as listed belov. The OVA 
is in "active storage" vhen you drive i t betveen locations on a monitoring 
circuit. 

a. Perform the shut dovn procedure (Section 6.6.1) before storing i t . 
b. 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. 
c. 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 i t from rain, mud, and direct sun. 
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When the OVA is stored overnight, or during a day on vhich i t v i l l not be 
used, i t must be kept as listed below. 

a. Perform the shut down procedure (Section 6.6.1). 
b. The OVA should be stored in the equipment trailer vhen i t 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 significeuit leak in the 
hydrogen supply system. 

6.7 TROUBLE-SHOOTING AND SERVICING 

6.7.1 Indicators of Instrument Malfunction 

SYMPTOM PROBABLE CAUSE 

Low sample flov rate Plugged probe tube 

Clogged dust filters 

Clogged flame arrestor 

Broken pump 

Problems in sidepack 

Scuaple flov too lov 

Glov plug defective 

Hydrogen line frozen 

Fuel jet is misaligned 

Flame vill not light 

Flame-out alarm does not Volume too lov 
sound vhen flame dies. 

CORRECTIVE ACTION 

Clean tube (Section 6.7.6) 

Replace or clean filters 
(Section 6.7.4). 

Replace or clean filters 
(Section 6.7.4). 

Send OVA to Foxboro 
(Section 6.8). 

Send OVA to Foxboro 
(Section 6.8). 

See above 

Send OVA to Foxboro 
(Section 6.8). 

Warm unit. Use dry 
hydrogen gas in cold 
temperatures. 

Remove flame arrestor. 
Re-insert it. 

Screv Mixer/Burner 
Assembly in or out. 

Turn Volume Knob 
clockvise. 
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r 

False flame-out alarm 

OVA out of calibration 

Dirty flame chamber 

Defective electronics 

Instrument "zeroed" 
to high ambient level 

Re-calibrate (Section 
6.4.2, 6.4.3 

Clean chamber using a swab 
and methyl alcohol (6.7.6) 

Send OVA to Foxboro 
(Section 6.8). 

In XI range, adjust 
meter to 1 ppm 

Zero to "lowest expected 
ambient level". 

Meter responds slovly 
or doesn't respond 

Meter recovers slovly in 
clean air 

Leaks in sample line 

Mechanical or 
electrical problems 

Dirty sample lines 

Dirty Particle filters 

Check for leaks 
(Section 6.7.5) 

Send OVA to Foxboro 
(Section 6.8). 

Clean sample lines by 
bloving out vith clean air 
from SCBA (Section 6.7.7) 

Flushing vith high purity 
air from SCBA or bake at 
250°F. 

False high background 
reading 

Dirty Flame Arrestor 

Dirty flame chamber 

Dirty hydrogen 

Flushing vith high purity 
air from SC or bake at 
250°F. 

Clean chamber using a svab 
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 vire 
brush or a knife blade. 

Dirty sample input 
lines 

Flush with clean air 
from SCBA. 
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Dirty particle filters 

Date: 8/2/89 

Flush with clean air from 
SCBA or bake at 250°?. 

Dirty flame arrestor Flush with clean air from 

Dirty flame chamber 

Pump runs without Pump Short circuit in pump 
Switch on 

No power to pump or 
electronics 

Weak battery 

Hydrogen pressure drops Leaky H2 valve stems 
when valves are shut 

Other problems 

H2 SUPPLY Gauge reads too mis-set pressure 
lov or too high reducers 

Can't Calibrate OVA vith mis-set internal 
GAS SELECT Knob reducers 

SCBA or bake at 250 F. 

Clean chamber using a swab 
and methyl alcohol (6.7.6) 

Send OVA to Foxboro 
(Section 6.8) 

Recharge battery pack. 

Replace battery pack. 

Tighten packing nuts 

Send OVA to Foxboro 
(Section 6.8) 

Send OVA to Foxboro 
(Section 6.8) 

Send OVA to Foxboro 
(Section 6.8) 

6.7.2 Battery Charging 

Perform the following procedure in the equipment trailer. 

a. Remove RECHARGER Connector cap by pressing dovn and tvisting 
counter-clockvise. 

b. Set battery charger svitch to Off. 
c. Attach the connector from the charger to the RECHARGER Connector on 

the BATTERY PACK cover. 
d. Insert the charger's AC plug into a standard 115 v AC vai l outlet. 
e. Move the battery charger svitch to the On position. The light above 

the svitch should light. 
f. The needle on the charger's meter indicates current flov vhen i t is 

fully deflected to the lef t . When the meter pointer is over the 
charged marker, the battery has a f u l l charge. 

g. 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. 

h. When the OVA is needed, turn the battery charger svitch to OFF and 
disconnect the charger from the battery assembly. 

i . Once every 6 months, the instrument should be alloved to completely 
run dovn, and then fully recharged. 
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6.7.3 Hydrogen Refilling 

If the H2 TANK pressure falls belov 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. 

a. Lift and move the Instrument Switch to OFF. 
b. Attach the hydrogen f i l l i n g hose securely to the cylinder of zero 

grade hydrogen vith the 15/16" vrench. 
c. Remove the OVA f i l l cap cover (belov the H- REFILL Valve). 
d. Attach the f i l l i n g hose to the instrument t i l l connection with the 

3/8" box wrench. 
e. Check to ensure that a l l of the valves on the instrument are closed. 
f. Open the supply valve on the hydrogen cylinder. 
g. Check for hydrogen leaks in the hose and fittings. Tighten the 

connections i f necessary. 
h. Turn the FILL/BLEED Valve on the hose to BLEED for five seconds. 
i . Turn the PILL/BLEED Valve to OFF. 
j . Open the H- REFILL Valve on the instrument slightly. 
k. Check for hydrogen leaks. Tighten the connections i f necessary. 
1. Open the Ĥ  TANK Valve on the instrument pauiel. 
m. Turn the FILL/BLEED Valve to FILL. 
n. It takes about tvo minutes to f i l l the hydrogen tank. 
0. After the hydrogen tank is f i l l e d , close the cylinder and OVA 

valves. 
p. Set the f i l l i n g hose to BLEED. 
q. Disconnect the hose from the instrument using the 3/8" box vrench. 
r. Disconnect the hose from the hydrogen cylinder. 

6.7.4 Particle Filter Cleaning 

6.7.4.1 Probe Inlet Filter Cleaning 

a. Tvist the compression nut on the close area sampler clockvise and 
remove the sampler from its socket in the probe. 

b. Unscrev the joint in the sampler body that is marked vith Teflon 
tape. 

c. Drop the f i l t e r out on your hand. 
d. Look at a light source through the sampler tube. If the tube is 

clogged, clean i t (Section 6.7.6) 
e. Tap the f i l t e r , hollov side dovn, on a clean tabletop. 
f. Scrub the surface of the f i l t e r vith the vire brush from the OVA 

tool kit. 
g. If the f i l t e r is contaminated vith organics, you may soak them off 

vith methyl alcohol, or bake them off at 250^F. 
h. If you use solvent on the f i l t e r , blov i t out vith clean air from a 

compressed air cylinder. Dry the f i l t e r completely before placing 
i t back in the sampler. 

1. Place the spring in the fat part of the sampler. 
j . Place the f i l t e r in the fat part of the sampler. The hollov side 

must face out, so that air flows into the f i l t e r cup. 
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k. Screv the sampler body back together. If the Teflon tape dope is 
worn, replace it. 

1. Perform the start-up (Section 6.3) and calibration procedures 
(Section 6.4.2). 

6.7.4.2 Sidepack Inlet Filter Cleaning 

a. Remove the probe's electronic and sample line connections from the 
sidepack. 

b. Unscrew the sample line coupling from the sidepack with a 7/16" 
wrench. 

c. Remove the filter and spring by tilting the sidepack. 
d. Clean the filter as described in Section 6.7.4.1 (e-h). 
e. Reinsert the filter; spring first and cup side out. 
f. Check that the 0-ring on the coupling is intact. If it is not, 

replace with a spare from the OVA tool kit. 
g. Screw the coupling back in. 
h. Re-calibrate (Section 6.4.2). 

6.7.4.3 Combustion Chamber Flame Arrestor Cleaning 

a. Turn the OVA off (Section 6.6.1). 
b. Remove the black safety cover from the exhaust port at the bottom of 

the OVA vith a hex key. 
c. Unscrev the flame arrestor in a counter-clockvise direction. Use 

channel-locks only if you can't remove the flame arrestor by hand. 
d. Clean the filter as described in Section 6.7.4.1 (e-h). 
e. Screv the fleune arrestor back into its socket. Do not use tools to 

tighten the flame arrestor. 
f. Replace the safety cover. The hex screvs on the cover should barely 

feel tight. 

6.7.4.4 Combustion Chaaber Inlet Filter Cleaning 

a. Turn the OVA off (Section 6.6.1). 
b. Remove the flame arrestor [Section 6.7.4.3 (b-c)] 
c. Locate the final filter, a porous metal surface deep in the 

combustion chaaber. 
d. Scrub the final filter in place vith the vire brush from the OVA 

tool kit. 

e. Replace the flame arrestor and safety cap [Section 6.7.4.3 (e-f)] 

6.7.5 Repair Gas and Air Leaks 

6.7.5.1 Hydrogen System Leaks 
a. Vith the OVA turned off (Section 6.6.1), and the H- TANK Valve open, 

observe the level on the Hj TANK Gauge. If the reading the next 
morning is significantly lower (drops more than 350 psi), there is a 
leak in the hydrogen system. 

b. With the pump off and the H2 valves open, listen for leaking gas. 
c. Apply a soap bubble solution to the hydrogen valve stems, the GC 
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fittings, and the hydrogen r e f i l l cap. Bubbling solution indicates 
leaking gas. 

d. 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 l i t t l e bit a time. 

e. 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. Perform a leak check [Section 6.3 (j ) ] . 
b. After each of the following steps, perform a leak check. If the 

pump stops, or rotameter drops to zero, no further steps are needed. 
c. Moisten your thumb and repeat the leak check. 
d. Tvist the compression nut on the close area sampler clockwise and 

remove the sampler from it s socket in the probe. 
e. Hold the base of the close-area sampler firmly against the red 

gasket at the base of its socket. Tighten the compression nut. 
f. If the system s t i l l leaks, remove the sample line at the sidepack 

coupling. 
g. Place your thumb over the coupling. If the leak does not stop, 

tighten the coupling vith a 7/16" vrench. 
h. If the above steps do not correct the leak, send the unit to Foxboro 

for repair (Section 6.8). 

6.7.6 Clean Plugged Saapling Probes 

a. Dismantle the close area sampler [Section 6.7.4.1 (a-d)]. 
b. Push visible blockages out of the sampler tube vith a length of 

st i f f vire. 
c. Blov loose particles out vith clean compressed air. 
d. Clean the outside of the probe vith a detergent solution and a paper 

tovel. 
e. Vash the probe vith organic solvent only i f i t has heavy organic 

contaaination. 
f. If solvent is used, vash the probe vith detergent and vater, then 

bake i t in the sun for an hour to eliminate residual hydrocarbons 
before reassembly. 

g. Reassemble the sampler [Section 6.7.4.1 (i-k)]. 
h. Perfora the start-up (Section 6.3) and calibration procedures 

(Section 6.4.2). 

6.7.7 Replace Charcoal Filter 

a. Loosen the end caps on the charcoal f i l t e r holder, a silver cylinder 
on the face of the OVA, vith a set of channel lock pliers. 

. Withdrav the charcoal cartridge from the holder and dispose of the 
charcoal. 

. Re f i l l the cartridge vith fresh charcoal Foxboro P/N CSC004 or 
equivalent. F i l l 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 vith detergent vater [Section 

6.5.1 (c-d)]. 

6.7.8 Replace Igniter Plug 

. Perform the shut dovn procedure (Section 6.6.1) 

. Turn the four screvs on the face of the OVA 1/4 turn 
counterclockvise to release i t from the case. 

. Remove the igniter button shield by rotating i t clockvise. 

. Remove the OVA from its case by l i f t i n g the face plate vhile pulling 
the plastic case out to allov 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 glov on plug vhen the Ignite button is depressed. 

. If plug does not glov, unscrev i t vith the 5/16" open end vrench 
only Do not use a crescent vrench, since stripped threads require 
major repair. 

. Screv a nev glov plug in the socket - tighten slightly snug only, 
to avoid stripping threads. 

. Check for glov on nev plug. Look for evidence of Ignition [Section 
6.3 (p)]. If the plug glovs, but the flame does not ignite, see 
Section 6.7.1. 

. Perform the shut dovn procedure (Section 6.6.1) 

. Place the OVA back in its case. 

. Tighten the four case screvs. 

6.7.9 Clean (k)abustion Chaaber 

a. Perfora the shut dovn procedure (Section 6.6.1). 
b. Remove the flame arrestor [Section 6.7.4.3 (b-c)]. 
c. Moisten a cotton svab vith one or tvo drops of vater only. 
d. Svab around the electrode and the chaaber to reaove visible 

particles. 
e. Run the OVA pump for 5-10 ainutes to dry the chamber. 
f. Replace the flame arrestor [Section 6.7.4.3 (e-f)]. 

6.8 OTHER TYPES OF SERVICE 

Vhile the OVA often requires types of service not addressed in this 
manual, the procedures needed should not be conducted by personnel 
vho have not been trained by Foxboro. When the methods listed in 
this manual f a i l to make the OVA operate satisfactorily, send the 
OVA for repair to: 

Foxboro Company 
P.O. Box 5449 

151 Voodvard Avenue 
South Norvalk, CT 06856 

Call Foxboro ahead of time for a return authorization at (203) 853 
-1616 or (800) 321 0322. 

Page: 13 
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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 a l l 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 a l l work can be maintained at the highest 

possible levels. 

The complex nature and p i t f a l l s of the analytical 

procedures require a set of b u i l t - i n controls to 

prevent or detect incorrect results. In a legal action 

i t i s not unusual that the testimony of the analyst 

is evaluated on the strength or weakness of the 

operating quality control program. 
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LABORATORY 

APPL, Inc. i s l o c a t e d i n Fresno, C a l i f o r n i a and i s 

housed i n an 8,000 square foot b u i l d i n g . The f a c i l i t y 

was designed and b u i l t f o r the s p e c i f i c needs of a 

a n a l y t i c a l l a b o r a t o r y . The s e r v i c e s o f f e r e d i n c l u d e 

GCMS, LCK3, GC, ICAP and V o l a t i l e a n a l y s i s . 

APPL, Inc. i s c e r t i f i e d by the State of C a l i f o r n i a 

Department of Health Services Hazardous Waste Te s t i n g 

Laboratory, Department of P u b l i c Health L a b o r a t o r i e s 

S e r v i c e s S a n i t a t i o n and Ra d i a t i o n Laboratory-Approved 

VJater Laboratory and the C a l i f o r n i a Department of Food 

and A g r i c u l t u r e p e s t i c i d e residue a n a l y s i s . 

The l a b o r a t o r y i s broken down i n t o 7 areas. Each 

of these areas are on t h e i r own separate p o s i t i v e a i r 

flow systems from one another. The areas are as 

f o l l o w s : Sample Receiving, Organic E x t r a c t i o n , Inorganic 

E x t r a c t i o n , Organic Instrumentation, Inorganic 

Instrumentation, V o l a t i l e Organic A n a l y s i s and GC/MS. 

Sample r e c e i v i n g i s lo c a t e d f o r easy access from 

the entrance of the l a b o r a t o r y . This room has the 

ca p a c i t y of s t o r i n g l a r g e numbers of samples. The 
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sample tracking 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, Macintosh 

Plus System, Omnis III software. 

The organic extraction laboratory 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 ful l ti.me and three part 

part time, with one f u l l time supervisor. 

The inorganic extraction laboratory houses a l l the 

equipment for inorganic analysis; hot plates, analytical 

balances, pH meters, ion chromatograph and specific 

glassware for inorganic needs. Five employees work in 

this section two fu l l time, three part time and one fu l l 

time inorganic section supervisor. 

The volatile laboratory has gas chromatographs 

equipped with purge and trap units a l l with auto samples. 

All sample analyses performed in this section are 
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performed by a laboratory automation system. Two f u l l 

time employees work i n t h i s 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 run by two full 

time employees fully trained for LCMS analysis. Four 

full time employees also work in this section, three 

fu l l 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 fu l l 

time employees. 

The reception area, offices, f i l e 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 to day operation of the 

laboratory is smooth and efficient. 

Quality Control Director - Reviews a l l organic and 

inorganic analysis to insure compliance with QC guide 

lines, analytical data validation and reduction, 

monitors EPA perfomance programs, performs in-house 

audits. Also is assistant project manager for specific 

clients. 

Health and Safety Officer - Institutes and monitors 

programs and training, tracks a l l 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 i s the r e s p o n s i b i l i t y of 

the supervisor or senior analyst i n that section. 

Summaries of on the job t r a i n i n g and outside education 

and technical experience information are kept i n the 

personnel f i l e s . These f i l e s are maintained by the 

manager. 

Annual reviews are done on a l l employees. These 

reviews are done by the supervisors or the laboratory 

d i r e c t o r which ever i s 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 i s discussed to see i f goals have been met or 

changed. 

When an employee attends special t r a i n i n g or 

education seminars a b r i e f summary i s written by the 

employee and f i l e d i n t h e i r personnel f i l e . 
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shipping of a l l samples. 

Organic Supervisor - Oversees a l l operation of 

organic section; extraction procedures, instrumentation, 

and personnel. Trouble shooter for section and the 

Laboratory Automation System manager. 

Inorganic Supervisor - Oversees a l l 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. i n c l u d e 2 

Hewlett-Packard Gas Chromatograph/Mass spectrometers, 

one dedicated t o v o l a t i l e a n a l y s i s and the second 

dedicated t o s e m i - v o l a t i l e a n a l y s i s . The f i r s t GC/MS 

was i n s t a l l e d i n October 1985 and ran bcth v o l a t i l e and 

s e m i - v o l a t i l e a n a l y s i s . A Tekmar auto sampler was 

added i n December 1986. The second GC/MS was i n s t a l l e d 

i n A p r i l 1987. 

Calibration is done daily in accordance with EPA 

approved methodology and instrument manufactures 

instructions prior to any analysis. 

I n i t i a l calibration consists of injecting a l l TCL 

compounds at 5 concentrations. Concentration of 

standards used are li s t e d in the CLP. Average response 

factors are generated using the internal standards 

specified in the CLP. Relative standard deviation in 

the response factors for a l l TCL compounds must be less 

than or equal to 30%. 

Once the i n i t i a l calibration c r i t e r i a i s met, a 

daily calibration check is performed every 12 hours or 
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once per day. A l l TCL compounds are i n j e c t e d and the 

response f a c t o r s are c a l c u l a t e d . The response f a c t o r s 

are compared to the %RSD of the i n i t i a l check and must 

be w i t h i n p l u s or minus 10%. The response of the 

i n t e r n a l standards and the surrogate compounds are 

p l o t t e d d a i l y on Shewart C o n t r o l Charts and must remain 

w i t h i n 95% confidence l e v e l s . 

The mass spectrometers are tuned every 12 hours or 

once per day. The tuning parameters have been s p e c i f i e d 

by the EPA u s i n g l-bromo-4-fluorobenzene (BFB) f o r 

v o l a t i l e s and Decafluorotriphenylphosphine (DFTPP) f o r 

s e m i - v o l a t i l e s . The c r i t e r i a f o r t u n i n g parameters i s 

presented i n Table 1. 

The 2 GC/MS instruments have f u l l maintenance and 

s e r v i c e agreements. In house maintenance and s e r v i c i n g 

records are kept i n a bound la b book found next t o each 

instrument. Spare p a r t s are keep on hand i n case of 

equipment f a i l u r e . Downtime w i l l be minimized by proper 

use and maintenance of the equipment. 

Located i n the organic i n s t r u m e n t a t i o n l a b o r t o r y are 

9i gas chromatographs equipped w i t h 10 e l e c t r o n capture 
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detectors, 4 nitrogen-phosphorus detectors and 4 flame 

ionization detectors. 8 GCs are Hewlett-Packard 5890A 

gas chromatographs and 1 is a Hewlett-Packard 5880 gas 

chromatograph. The 5880 GC was installed in February 

1983. The 5890 GCs were installed from December 1984 

through June 1989. Two 5890A GCs are dedicated to 

organochlorinated 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 hydrocarbons 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 c a l i b r a t i o n i s done 

using a stock c a l i b r a t i o n standard consisting of a l d r i n , 

d i e l d r i n , DDT and a surrogate standard, Deca PCB. I t i s 

prepared at 3 concentration l e v e l s . To each c a l i b r a t i o n 
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standard c o n c e n t r a t i o n a known amount of i n t e r n a l 

standard, Tetrachloro-m-xylene, i s added. The response 

f a c t o r s are c a l c u l a t e d according t o CLP and the present 

r e l a t i v e standard d e v i a t i o n must be l e s s than or equal 

to 20% f o r a l d r i n , . d i e l d r i n , DDT and Deca-PCB. This 

c a l i b r a t i o n i s done every 72 hours. I f the %RSD i s 

gr e a t e r than 10% a f r e s h c a l i b r a t i o n standard i s made 

and the c a l i b r a t i o n i s repeated according t o APPL 

standard o p e r a t i n g procedures. Two standard mixes 

c o n t a i n i n g the TRCL p e s t i c i d e s are i n j e c t e d every 15 

samples a l t e r n a t i n g between the 2 mixes. 

Organophosphorus pesticides calibration i s done 

using stock calibration standard consisting of 

t r i f l u r a l i n , methyl 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 t r i f l u r a l i n , methyl parathion, DEF and 

terbuthylazine. This calibration i s done every 72 
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hours. I f the %RSD i s greater than 25% a fresh 

c a l i b r a t i o n standard i s made and the c a l i b r a t i o n i s 

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 factors are 

calculated and must be less than or equal to 25%. 

Also located in the organic instrumentation laboratory 

is a Hewlett-Packard 5988A Thermospray 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 i s optimized over the expected mass range of 

the samples. 

Located in the Volatile organic analysis (VOA) 

laboratory are 3 Hewlett-Packard 5890 gas chromographs. 

One GC is equipped v;ith a Tekmar LSC 2 purge and trap and a 

Tekmar ALS 10 stage autosampler. The second GC is 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 1986. The third 

VOA instrument was installed in July 1983. All VOA 

instruments have service agreements. In house 

maintenance is logged in bound log books located beside 

each of t:he 3 instruments. This maintenance log book is 

referenced in APPL standard operating procedures. 

Initial calibration for external standard is done 

by preparing a minimum of 3 concentration levels for 

each parameter of interest by adding 20 /xL of one or 

more secondary dilution standards to 100 mL of reagent 

water. Each calibration standard is analyzed and area 
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response versus the concen t r a t i o n i s t a b u l a t e d . The 

r a t i o of response t o concent r a t i o n ( c a l i b r a t i o n f a c t o r ) 

i s a constant over the working range, l e s s than or 

equal to 10% r e l a t i v e standard d e v i a t i o n . 

The i n o r g a n i c instrumentation i n c l u d e s a Thermo 

J a r r e l Ash i n d u c t i v e l y coupled argon plasma simultaneous 

spectrophotometer (ICAP) and a Varian 1475 atomic 

absorption spectrophotometer (AA). The AA was i n s t a l l e d 

i n September 1983 and the ICAP was i n s t a l l e d i n December 

1987. 

The instruments are calibrated according to CLP 

standards are prepared by diluting stock solutions. 

They are prepared fresh each time an analysis is to be 

made. At least 3 concentrations are prepared in an 

appropriate range. After i n i t i a l calibration a 

continuing calibration verification is analyzed at least 

10% frequency or every 2 hours. The same continuing 

calibration standard is used throughout the analysis 

run. Control limits for i n i t i a l and continuing 

calibration verification and li s t e d in Table 2. 

To verify linearity an ICAP standard at least 2 
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times the detection l i m i t i s analyzed at the beginning 

and at the end of each sample analysis run. 

A c a l i b r a t i o n blank i s analyzed at each wavelength 

af t e r every i n i t i a l and continuing c a l i b r a t i o n 

v e r i f i c a t i o n , at a frequency of 10% or every 2 hours 

during a run. 
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TEST METHODS 

APPL i s capable of a n a l y z i n g a wide v a r i e t y of 

matrices f o r v a r i o u s p e s t i c i d e s , h e r b i c i d e s and 

i n o r g a n i c parameters. Several t e s t methods are used. 

They are found i n the f o l l o w i n g references: 

"Test Methods f o r E v a l u a t i n g S o l i d Waste" (SW-846), 2nd 
e d i t i o n . Update I (1984), Update I I (1985), 3rd e d i t i o n 
(1986), USEPA 

"Guidelined E s t a b l i s h e d Test Procedures f o r A n a l y s i s of 
P o l l u t a n t s Under the Clean Water Act" 40 CFR, Par t 13 6, 
(1984). 

"Methods f o r the Determination of Organic Compounds i n 
D r i n k i n g Water" EPA/600/4-88/39 (1988), USEPA. 

"Standard Methods f o r the Examination of Water and 
Wastewater", 16th e d i t i o n , American P u b l i c Health 
A s s o c i a t i o n , American Water Works A s s o c i a t i o n , Water 
P o l l u t i o n C o n t r o l Federation, Washington D.C. (1985). 

"Recommended Methods of A n a l y s i s f o r the Organic 
Compounds Requested f o r AB 1803", 5th e d i t i o n (1986). 

A l l procedures t h a t take place at APPL are covered 

by the above mentioned references or by APPL standard 

oper a t i n g procedures. Standard o p e r a t i n g procedures 

(SOP) cover q u a l i t y c o n t r o l , s h i p p i n g & r e c e i v i n g , 

organic and i n o r g a n i c t r a i n i n g , methods, s p e c i a l 

p r o j e c t s and o f f i c e management. A l l SOPs are w r i t t e n i n 
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three parts. Introduction - contains a b r i e f summary of 

what the SOP i s a l l about. Instructions - contains 

detailed i n s t r u c t i o n s on how to do the s p e c i f i c task so 

that a q u a l i f i e d person could do that procedure by 

following the SOP. Salutation - describes persons 

q u a l i f i e d to perform the SOP procedures, .All SOPs 

contain a minimum of 2 signatures. A copy of every 

SOP i s kept on the main bookshelf i n the laboratory 

and are available to any employee at any time. A copy of 

section s p e c i f i c SOPs are kept i n 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 VJater P o l l u t i o n Laboratory Performance Evaluation 

Study (WP) from Cincinnati. The f i r s t one provides 

water samples for organochlorine and organophophorus 

pesticides along with herbicides, carbamates, v o l a t i l e s , 

and inorganic parameters. The analysis i s performed using 

the EPA 500 series methods for drinking water. The second 

provides water samples for organochlorine pesticides, 

v o l a t i l e halocarbons, v o l a t i l e aromatics, herbicides and 

inorganic parameters. The analysis i s performed using the 

EPA 600 series methods. Both programs are biannual. 

I t i s the QC Directors r e s p o n s i b i l i t y to see that 

samples are handled on a timely basis. After the 

re s u l t s have been turned i n to the agencies and a 

report has been issued to APPL, Inc. i t i s the QC 

Directors r e s p o n s i b i l i t y to n o t i f y each analyst of h i s 

or her performance. I f the results are not within the 

specified l i m i t s , the QC data run at that time i s 

extensively reviewed. 
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I n t e r n a l performance e v a l u a t i o n s a u d i t s i n c l u d e 

s p l i t samples, f i e l d d u p l i c a t e s and f i e l d blanks which 

are run on every 10th sample. The i d e n t i t i e s of these 

a u d i t s w i l l be know a f t e r the a n a l y s i s has been completed 

and reported. EPA QC checks are a l s o used as i n t e r n a l 

performance a u d i t s and are run on a q u a r t e r l y b a s i s . 

I n t e r n a l a u d i t checks are done once per month or a t 

i n t e r v a l s adequate t o assure the i n t e g r i t y of the p r o j e c t . 

These a u d i t s w i l l show the data of the a u d i t , who performed 

the a u d i t , the p r o j e c t audited, type of a n a l y s i s , f i n d i n g s 

and problem.s, c o r r e c t i v e a c t i o n taken and the a n t i c i p a t e d 

date f o r r e - i n s p e c t i o n . A sample i s chosen at random. 

This sample can be at any p o i n t of completion. The QC 

d i r e c t o r w i l l perform these i n t e r n a l a u d i t s . I f the 

QC d i r e c t o r i s u n a v a i l a b l e the p r o j e c t manager w i l l 

perform the a u d i t s . 
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STATISTICAL ASSESSMENT OF DATA QUALITY 

Routine procedures taken from EPA methodology w i l l 

be used to assess a l l data generated i n terms of 

accuracy, precision and completeness. 

Accuracy i s the nearness of a r e s u l t or the mean 

of a set of results to the true value. Accuracy i s 

expressed i n 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 i n i t i a l l y plotted using 

at least 5 spike recoveries. The mean percent recovery 

(X) and the standard deviation (s) i s calculated. 

Upper and lower control l i m i t s (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. 

Precision refers to the agreement or 

re p r o d u c i b i l i t y of a set of re p l i c a t e matrix spike 

r e s u l t s . Precision i s usually expressed as the 
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r e l a t i v e percent difference, 

% difference = 2(A-B) x 100 
(A+B) 

Since the least difference between a p a i r of duplicates 

can be zero, that value forms the baseline of the 

control chart. The control l i m i t w i l l be 3 times the 

standard deviation. 

Completeness i s tha r a t i o of acceptable 

laboratory r e s u l t s to the t o t a l number of analysis 

performed. 

C = (1- number of defective results) x 100 
t o t a l number of requested analysis 

Completeness value w i l l be at least 95%. 
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CORRECTIVE ACTION 

Corrective action w i l l be i n i t i a t e d when the 

following problems aris e : 

1) Any data point beyond the UCL or LCL 
on a control chart. 

2) 7 successive points on the same side of the 
mean on a control chart. 

3) Less than 50% of the data points f a l l within 
plus or minus one r e l a t i v e standard deviation 
of the mean. 

4) Unacceptable r e s u l t s on performance evaluation 
audits 

5) Unacceptable r e s u l t s on inter/intralaboratory 
comparision studies 

The f i r s t step i s to repeat the analysis on the 

spike/spike duplicate which f a i l e d , i f t h i s set of 

data doesn't f a i l then the analysis may be treated as 

a random error and disregarded. I f the repeated analysis 

continues to show error a laboratory control spike/spike 

duplicate i s analyzed. I f t h i s analysis i s i n control 

then the out of control matrix/matrix spike duplicate can 

be attributed to matrix interference. I f the laboratory 
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control spike/spike duplicate i s out of control the 

following measurements are to be taken: 

a) Stop analysis 

b) Check calculations 
c) Check instruments for proper performance 

through accuracy and precision 

d) V e r i f y standards 

e) Assure the purity of reagent water 

f) Identify and resolve the problem 

g) Increase frequency of q u a l i t y assurance checks 
to ensure analysis i s back i n conrrol 

h) Document the problem and so l u t i o n 

i ) Discard a l l analysis since the l a s t in-control 
data point. 
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QUALITY ASSURANCE REPORT TO MANAGEMENT 

Monthly reports w i l l be submitted i n wri t i n g to 

the Laboratory Director from the Quality Control 

Director. The monthly report w i l l contain an assesment 

of the data accuracy, precision and completeness. 

S i g n i f i c a n t quality assurance problems and 

recommendations w i l l be reported verbally as they 

aris e . 
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SOURCES AND PREPARATION OF STANDARDS 

The reagents, standards and reference material 

required for the methods used at APPL are kept i n 

s p e c i f i c locations for each section. A l l orgainc 

standards are located i n a r e f r i g e r a t o r that contain 

only standards. A standard r e f r i g e r a t o r log i s used to 

record when a standard i s removed from the r e f r i g e r a t o r 

for use and when i t i s replaced and who the user was. 

The section head i s responsible for the standards, to 

make sure they do not go past an expiration date and to 

make sure that there i s enough standard. 

A l l VOA standards are stored i n a VOA s p e c i f i c 

r e f r i g e r a t o r located i n the VOA room. A log i s kept of 

which standards are on hand. 

A l l GC/MS standards are stored i n a r e f r i g e r a t o r 

located i n the mass spectrometer room. A log i s kept of 

which standards are on hand and t h e i r use. 

A l l inorganic standards and reagents are stored i n 

the inorganic extraction room. Shelf l i f e i s recorded 

to show when reordering i s necessary. The inorganic 

supervisor i s responsible for the standards and 
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reagents. 

A l l standards that are received at the laboratory 

are recorded i n a bound lab book located at the quality 

control director's desk. An SOP outlines the steps to 

take v/hen recording a standard. The QC director d i s t r i b u t e s - ̂  

the standards to the appropriate section head. 

Preparation of working standards i s done by the 

section head. The procedure for preparing and 

documenting standards i s covered i n APPL SOPs. 



S e c t i o n : #8 
R e v i s i o n : #3 

D a t e : 0 9 / 1 2 / 9 0 , 
Page : 21 o f 41 

SAMPLE CUSTODY PROCEDURES 

Upon a r r i v a l , a l l samples are inspected for damage. 

Any sample container found leaking, broken or damaged i n 

any way i s immediately reported to the sample custodian. 

Samples i n containers not appropriately preserved or i n 

containers other than those,recommended by the EPA w i l l be 

noted on receiving documentation. The c l i e n t w i l l be informed 

by the laboratory. 

A l l samples, a f t e r inspection are issued a unique 

APPL, Inc. mimber. The numbers are numeric and are 

logged i n the "Sample Receiving Book". The lab number 

i s a f f i x e d to the sample container. A sample analysis 

sheet i s then f i l l e d out for each set of samples. See 

Appendix 1. The information contained on the analysis 

sheet i s entered into the laboratory tracking system, 

Macintosh Plus System, Omnis I I I software. A d a i l y 

printout i s used i n a l l sections to keep track of the 

sample load. Each section head i s responsible to 

follow the sample tracking i n t h e i r section. This 

information i s also entered into the "Sample Analysis 

Required" log book. The information contained i n t h i s 
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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 a l l pertinent 

sections. Once the sample has been properly received 

i t is cooled to 4''C. 

Insuring the integrity of the chain-of-custody for 

a sample is of the utmost importance. 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 

f i l e . 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 
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sample i s programmed with the laboratory number to insure 

proper reporting for each sample. 

A l l samples are logged into and out of the 

re f r i g e r a t o r s . The date, time and the persons i n i t i a l s 

are recorded i n t h i s log book located i n the sample 

receiving area. The only exception to t h i s procedure i s 

that v o l a t i l e samples are stored separately from a l l 

other samples. A l l r e f r i g e r a t o r s are on a temperature 

monitoring system which i s checked d a i l y . 

A l l samples are kept up to a maximum of 60 days 

a f t e r the f i n a l reports are sent to the c l i e n t . Samples 

w i l l be returned to the c l i e n t when ever possible. 

Samples that are not returned w i l l be disposed of 

properly, to the correct waste disposal s i t e as 

determined by the maximum contaminant l e v e l s found. 

A l l procedures in sample receiving, handling and 

shipping are covered in APPL SOPs for that section. 

A sample flow chart in shown in Table 2. 
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DATA VALIDATION 

Validity of a l l 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 consist of data 

generation, reduction and two levels of review. The data 

reduction and validation process is documented and 

initialed by the analyst. The following points are 

reviewed: Sample preparation, analysis information, QC 

samples are within the correct limits 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 i s used to analyze 

v o l a t i l e samples, organochlorinated pesticides, 

organophosphorus pesticides and herbicides. To make 
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sure the LAS i s working properly, c a l i b r a t i o n of the 

instruments as specified i n the methods i s done every 7 2 

hours. The laboratory automation system manager runs 

checks to make sure the system i s functioning properly. 



S e c t i o n : #10 
Re v i s i o n : #3 

Date: 03/12/90 
Page: 2 6 of 41 

INTERNAL QUALITY CONTROL CHECKS & FREQUENCY 

Minimum l a b o r a t o r y q u a l i t y c o n t r o l checks w i l l 

i n c l u d e : blanks, s p i k e s , spike d u p l i c a t e s , standards, 

i n t e r n a l standards, QC Check samples, reagent checks, 

surrogate standards as s p e c i f i e d by methodology and 

c o n t r o l c h a r t s . 

Method blanks w i l l c o n s i s t of l a b o r a t o r y pure 

de i o n i z e d water. For v o l a t i l e a n a l y s i s the deionized 

water w i l l be b o i l e d 15 minutes. The method blanks 

w i l l be c a r r i e d through the e n t i r e a n a l y t i c a l scheme. 

The method volume w i l l be approximately equal to the 

sample volume. Method blanks w i l l be run every 10th 

sample or once w i t h every batch of samples. 

Matrix spikes and matrix spike duplicates w i l l be 

run every 10th sample or once with every batch of 

samples. This data w i l l be documented as precision on 

control charts. If spikes exceed control limits 

increased precision data i s produced until analysis is 

back in control. If matrix spike and spike duplicates 
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f a i l QC requirments a laboratory control spike/spike 

duplicate w i l l be analyzed. This i s to check the 

extraction procedure and the instrumentation. 

Control charts are maintained d a i l y on each 

instrument for standards used. Standards which do not 

f a l l v;ithin 2 standard deviations of the mean w i l l 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 control samples from the EPA are analyzed 

quarterly. Along with EPA check samples APPL, Inc 

p a r t i c i p a t e s i n two EPA sponsored programs; Water 

Supply Study, EMSL-Cincinnati and the Water P o l l u t i o n 

Laboratory Performance Evaluation, EMSL-Cincinnati. 

Both the above programs are twice yearly. 

A l l 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 l i f e i s n ' t 

exceeded. Reagents are tested p e r i o d i c a l l y to insure 

against laboratory interference. 
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Surrogate standards w i l l be spiked into each 

blank, sample and matrix spike according to EPA 

methodology. 

QC documentation following the Shewhart Control 

Chart format w i l l be maintained for precision and 

accuracy. 



TABLE 1 

BFB KEY ABUNDANCE CRITERIA 

Mass Abundance C r i t e r i a 

50 15 to 40% of mass 95 
75 30 to 60% of mass 95 
95 Base peak, 100% r e l a t i v e 

abundance 
96 5 to 9% of mass 95 

173 <2% of mass 174 
174 >50% of mass 95 
175 5 t o 9% of mass 174 
176 >95% but < 101% of mass 

174 
177 5 to 9% of mass 176 

DFTPP KEY MASSES AND ABUNDANCE CRITERIA 

Mass Abundance C r i t e r i a 

51 30 to 60% of mass 19-3 
63 <2% of mass 69 
70 <2% of mass 69 

127 40 t o 60% of mass 198 
197 <1% of mass 198 
198 Base peak, 100% r e l a t i v e 

abundance 
199 5 to 9% of mass 198 
275 10 t o 30% of mass 198 
365 >1% of mass 198 
441 Present but l e s s than mass 

433 
442 >40% of mass 198 
443 17 t o 43% of mass 442 



TABLE 2 

SAMPLE FLOW CHAR'] 

Sample Receiving Check and document p h y s i c a l 
c o n d i t i o n of sample upon r e c e i p t 
V e r i f y sample documentation 
Log i n t o sample i n f o r m a t i o n 
system 
D i s t r i b u t e p e r t i n e n t i n f o r m a t i o n 
to a n a l y t i c a l s e c t i o n s 

Sample Storage Sample i s stored i n accordance to 
standard EPA g u i d e l i n e s c r s p e c i f i c 
c l i e n t i n s t r u c t i o n s 
Monitor a l l storage areas 
Maintain documentation f o r sample 
d i s t r i b u t i o n / s a m p l e r e t u r n 

A n a l y t i c a l Sections Reqiaested a n a l y s i s are v e r i f i e d and 
performed w i t h a l l work docuir,ented 
Unused sample i s returned t o 
sample r e c e i v i n g 

Sample A r c h i v i n g Sample i s a r c h i v e d 60 days from 
f i n a l i z e d r e p o r t date, then returnee 
to c l i e n t or arranged f o r d i s p o s a l 



Compound 

V o l a t i l e cone, 
waste samples 

V o l a t i l e water 
samples 

V o l a t i l e sludge, 
s o i l samples 

S e i r . i v o l a t i l e 
ccnc. waste 
samoles 

S e i r . i v o l a t i l e 
water samples 

S e m i v o l a t i l e 
sludge, s o i l 

TABLE 3 

Container 

Widemouth g l a s s 
w i t h T e f l o n 
l i n e r 8-oz. 

P r e s e r v a t i v e 

None 

Holding Time 

14 days 

2-40mL v i a l s 4 drops ccnc 14 days 
w i t h T e f l o n l i n e d HCI Cool, 
seotum caps 4°C 

Widenouth g l a s s 
w i t h T e f l o n 
l i n e r 4--oz. 

Widemouth g l a s s 
w i t h T e f l o n 
l i n e r 8-oz. 

Cool, 4°C 14 davs 

None 14 days 

1 g a l amber g l a s s Cool, 4°C 
wi t h T e f l o n l i n e r 

Widemouth g l a s s Cool, 4''C 
w i t h T e f l o n l i n e r 
8-oz. 

E x t r a c t e d v/ithin 
7 days and analy 
w i t h i n 40 days 

14 days 



Appendix 1 

Rece ived 3y 

SAMPLE AJ.'ALYSIS SHEET R-

Client: 

.-.ddress 

Citv: 

Attention:_ 

?hone#: 

:lient Job, Pro j ect# , 
cr Location: 

?0= (If a v a i l a b l e ) 

Client ID 

Samole Date: 

Date Received; 

Delivered Bv: 

DUE D.ATZ: 

EXTRACT NO LATER: 

Time I n / C o l o r : 

Time: 

(In RED Ink) 

_Chain of Custody: yes_ 

APPL ID A . n a l v s i s P.ecuestec. 

Sar^ples remained c h i l l e d i n s h i p p i n g c o n t a i n e r s u n t i l 
r e ce ived & p l a c e d i n r e f r i g e r a t o r / f r e e z e r : yes no_ 

Additional copies or comments: 

rharges: Invoice^ 

^ of Sanples to vhoa: 



A p p e n d i x 2 

SAMPLERS; (S/gntturt) 

CHAIN OF CUSTODY RECORD 

Phone; . 

S H I P T O ; 

A T T E N T I O N ; 

Phone No 

SHIPPING I N F O R M A T I O N 

S h i p p e r . 

Address 

Date Shipped 

Shipment Serv ice. 

Airbi l l No 

Coo le r No 

Relii-iOuished oy: (Signtmre) ReceiveC Dy: iSignaiurei Da ie 'T ime 

Relinquished Dy; {Signtiurej Receivea oy: iS'gnatwe/ Date Time 

Relinquished by; (Signature) Received by: iSignaiurej Date/ Time 1 

Relinquished by: (Signtturt) Receive lor laboratory i}-/' .iSignaiure) Date Time • 

'Analys is laooratorv shou ld complete, "sample condi t ion upon receipt", section below, sign and return top copy tc 

A P P L , I N C . 4 2 0 3 WEST S W I F T , F R E S N O . C A L I F O R N I A 9 3 7 2 2 

Sample 
.Number 

Site 
Identif ication 

•a te 
Sampled 

Analys is 
•/Requested 

Sample Condu ion • 
Upon Receipt 

."orm A-3S2 (Rev. 7/62) 



APPENDIX 

ORGANIZATION CHART 

PROJECT 
MANAGER 

Q U A L I T Y CONTROL 
I-IAiNAGER 

SUPERVISING 
CHEMIST 

HEALTH & SAFETY 
OFFICER 

SAMPLE 
COORDINATOR 

0) 

0) 
0) 

0) 
0) 

0) 

0) 
0) 
C) 
0) 

0) 
0) 
0) 

0) 
0) 

0) 

0) 

0) 

0) 
0) 

0) 

0) 

Authorizes f i n a l r eport a f t e r q u a l i t y c o n t r o l 
s u p e r v i s o r approval 
Monitors p r o j e c t s t a t u s 
Coordinates sample l o g i s t i c s between lab and 
c l i e n t 
Consults with c l i e n t on a n a l y t i c a l procedures 
Check d a i l y GC/MS c a l i b r a t i o n r e p o r t s 

Reviews a l l organic analysis to insure com
pliance with quality control guidelines 
Implements quality control check programs 
Analytical data validation and reduction 
Prepares and circulate in-house blind spikes 
Updates certifications with various goverment 
agencies 

Supervise sectional chemists and technicians 
Initiate and m.onitor quality control programs 
Insure sectional instrumentation maintenance 
programs 
Generate instrument c a l i b r a t i o n r e p o r t s 
Monitor a n a l y s i s of f i e l d and q u a l i t y c c n t r c l 
samples, matrix s p i k e s , and d u p l i c a t e s 

Institutes and monitors safety programs 
and training 
Tracks a l l h a z a r d o u s / p o t e n t i a l l y 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 a l l samples 
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SECTION 1.0 - PROJECT DESCRIPTION 

Coast-to-Coast A n a l y t i c a l Services, Inc. (CCAS) proposes to supply 
a n a l y t i c a l support for projects dealing with environmental sampling 
and analysis of a i r , water, s o i l , wastewater, and petroleum prod
ucts. Projects which CCAS i s capable of supporting may include, 
but are not limited to the following general descriptions: 

1. Buried Tank Investigations 

2. C a l i f o r n i a AB 2588 A i r Studies 

3. Wastewater P i l o t Studies 

4. Toxicity Bioassay Studies 

5. Groundwater Monitoring 

6. Hazardous Waste Investigations 

7. S o i l Gas Studies 

8. BTU Value of Gas Determination 

9. Compliance Monitoring 

10. Expert Testimony 

EPA-style or other pr o j e c t - s p e c i f i c data reporting formats can be 
developed i n support of your i n d i v i d u a l work orders. However, i t 
i s our experience that these are generally not necessary. 

SECTION 2.0 - PROJECT ORGANIZATION & RESPONSIBILITY 

CCAS employs a Project Manager system to assure that a l l work 
performed by the laboratory i s properly managed and otherwise 
attended to. Qualified Project Managers are selected from among 
the senior technical o f f i c e r s of the company according to the 
nature of the job i t s e l f . The Project Manager i s responsible for 
the review of the i n i t i a l work requests, the assignment of 
resources and the review of both the q u a l i t y assurance data and the 
data used to generate the reports. 

For example, when a t y p i c a l request to provide a n a l y t i c a l services 
i s delivered to the laboratory, the Sample Control O f f i c e r selects 
a Project Manager. Large c l i e n t s are often served by preselected 
Project Managers such as Dr. Mary Havlicek, Dr. Stephen Havlicek 
or Dr. Laurence Hi l p e r t . A copy of the work order developed from 
the chain of custody document i s sent to the Project Manager for 
his/her immediate review. Any changes noted as a r e s u l t of t h i s 
review are sent back to both the Sample Control O f f i c e r and the 
departments within which the analyses are to be performed. If 



questions a r i s e , the c l i e n t i s call e d . An acknowledgement that 
describes the work to ho performed i s returned to the c l i e n t . The 
Project Manager i s responsible for p o l l i n g the Laboratory Informa
t i o n Management System (LIMS) i n order to v e r i f y that the work i s 
being executed i n timely fashion. The Group Leaders and Department 
Heads are responsible for n o t i f y i n g the Project Managers regarding 
any d i f f i c u l t i e s which may be complicating the analyses themselves 
( i . e . . a special matrix problem) or which might delay the delivery 
of the r e s u l t s . The analysts are responsible for performing the 
analysis, performing the necessary qu a l i t y assurance work and 
maintaining the "paper t r a i l " which serves to v e r i f y that a l l 
procedures were i n control while a set of samples were being 
analyzed. The analyst i s also required to inform his/her Group 
Leader i f problems or delays are l i k e l y . Thus i t can be seen that 
project performance i s a team e f f o r t at CCAS. This system provides 
for q u a l i t y review at the following four l e v e l s . 

1. The Analyst - f i r s t l e v e l review 

2. The Group Leader/Department Head - second l e v e l review 

3. The Project Manager - t h i r d l e v e l review 

4. Signature Review - fourth line review 

A diagram showing each of these levels, the typical CCAS project 
organization and the levels of responsibility within a typical 
project is provided as Exhibit 1. 

SECTION 3.0 - QUALITY ASSURANCE OBJECTIVES 

The fi r s t 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 a l l 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 production of results which are accurate, valid and 
precise. This is reflected in the commitment CCAS'technical 
resources to the Quality Assurance Program. For example. Or. 
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 a l l 
departments at a l l branches of the Company. Prior to joining CCAS 
three years ago, Dr. Hilpert was employed by the National Bureau of 
Standards, now known aa the National Institute for Science and 
Technology (NIST), for 11 years where he was responsible for the 
certification of Standard Reference Materials for the Organic 
Analytical Research Division. Aspects of QA/QC programs utilized 

I 
I 
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at NBS are now being a p p l i e d at CCAS. In many cases, these 
c r i t e r i a exceed those s p e c i f i e d by EPA. 

While the l e v e l of Q u a l i t y Assurance a u t o m a t i c a l l y s u p p l i e d at 
Coast-to-Coast i s more than s u f f i c i e n t f o r most intended uses, 
a d d i t i o n a l documentation or s p e c i a l report formats can be provided 
upon request. Charges f o r a d d i t i o n a l documentation range from 
nominal f o r such records as i n j e c t i o n records, chromatograms and 
c a l i b r a t i o n curves to considerable f o r p r e s e n t a t i o n of r e s u l t s i n 
f u l l EPA CLP-style format. Q u a l i t y assurance data already s u p p l i e d 
at no a d d i t i o n a l charge i n c l u d e : 

1. Blanks 

2. Duplicates 

3. Spikes 

4. Surrogate Recoveries (when appropriate) 

SECTION 4.0 - SAMPLING PROCEDURES 

CCAS employs c e r t i f i e d sampling t e c h n i c i a n s and uses approved 
sampling methods and g u i d e l i n e s as described i n SW-846, t h i r d 
e d i t i o n , second r e v i s i o n (December 1988); i n the Handbook f o r 
A n a l y t i c a l Q u a l i t y C o n t r o l i n Water and Wastewater L a b o r a t o r i e s ; i n 
Standard Methods f o r the Examination of Water and Wastewater, 17th 
e d i t i o n ; i n the NIOSH manual and i n such i n d i v i d u a l methods as are 
separately provided by EPA ( i . e . the TO s e r i e s of a i r methods). 

CCAS i s able to provide both d i r e c t sampling as s i s t a n c e and free 
over-the-phone sampling c o n s u l t a t i o n whichever best meets the 
c l i e n t ' s needs. Our f i e l d sampling crew includes s i x OSHA-
c e r t i f i e d personnel w i t h considerable experience i n the c o l l e c t i o n 
of samples of a di v e r s e nature. Sampling equipment such as 
b a i l e r s , pumps, SUMMA e l e c t r o p o l i s h e d s t a i n l e s s s t e e l c a n i s t e r s , 
and even a me t e r o l o g i c a l s t a t i o n are a v a i l a b l e f o r r e n t a l to those 
c l i e n t s who wish to conduct t h e i r own sampling. 

In cases i n which one i s needed, CCAS i s able to develop a 
re p r e s e n t a t i v e sampling plan which might i n c l u d e such p r o v i s i o n s 
as: 

1. The s e l e c t i o n of appropriate sampling l o c a t i o n s 

2. The use of f i e l d screening protocols 

3. The measurement of important supporting data 

4. A s t a t i s t i c a l l y sound e s t i m a t i o n of the number of samples 
requi r e d . 

5. A l i s t i n g of acceptable conditions for sampling 



6. The selection of matrices/media to be sampled 

7. The selection of appropriate sample containers 

8. The selection of safe, e f f e c t i v e 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 f i e l d f i l t r a t i o n 

CCAS has been able to develop special sampli'ng 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 a l l 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 line 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 a l l 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 fi r s t . 



Documentation received with the sample i s then reviewed for 
accuracy and completeness of information regarding the c l i e n t , the 
sampler, the description of the samples, the date sampled, and any 
special request, such as turnaround time, detection l i m i t s 
required, etc. If the samples come to the lab with a chain of 
custody, as i s recommended, the chain of custody document i s signed 
by the Sample Control Officer after i t i s determined that a l l 
samples l i s t e d on that chain of custody have arrived. Notes 
regarding the condition of the samples, such as seals being i n t a c t , 
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 c a l l to the c l i e n t . 

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 
i s 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 
c l i e n t ' s name, the sampler's name, the description of the sample, 
the date and time sampled, the sample destination, each analysis 
requested, the i n i t i a l s of the person logging i n the sample, each 
type of container the sample i s i n , and any additional notes 
regarding that sample, such as a turnaround time. "RUSH" samples 
are highlighted and/or s p e c i a l l y designated so as to be 
conspicuous. 

Once the sample i s logged i n , the sample containers are c l e a r l y 
marked with the correlating sample number. The sample log numbers 
are also recorded on the chain of custody for future reference. In 
the near future, bar coding w i l l be brought on l i n e as a part of 
the LIMS system. 

A b i l l i n g sheet i s generated by the Sample Control Offi c e r which i s 
used for several purposes. The accounting department uses i t for 
invoicing, the project manager receives a copy for tracking 
purposes and the c l i e n t immediately receives a copy which serves as 
confirmation that his request has been properly understood. Later 
the o f f i c e personnel mark off the results which have been completed 
and reported. Any paperwork regarding the samples i s attached to 
the b i l l i n g sheet, including the o r i g i n a l chain of custody, any 
Work N o t i f i c a t i o n Notices, any Task Request Forms, any completed 
o r i g i n a l worksheets, a l l the computer-generated r e s u l t s , and a copy 
of the invoice. 

Worksheets are then prepared by Sample Control to n o t i f y various 
groups within the lab of the required analyses. The worksheet 
includes information such as the c l i e n t ' 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 loca t i o n . 
I f a sample i s a RUSH, the turnaround time i s highlighted to make 
sure i t i s noticed by lab personnel. The analysis requested, the 
holding time for that analysis, the EPA Method number, and the 



d e t e c t i o n l i m i t are a l s o l i s t e d as the work i s completed, both on 
the work order and by d i r e c t entry i n t o the LIMS system. The 
an a l y s t i n i t i a l s the work order, dates i t , and records the r e s u l t s 
obtained by en t e r i n g the in f o r m a t i o n i n t o the LIMS system. 

F o l l o w i n g l o g - i n , but p r i o r to a n a l y s i s , a proper l o c a t i o n f o r the 
storage of the sample i s then determined by the Sample C o n t r o l 
O f f i c e r . S i m i l a r sample types are stored i n the same locked 
r e f r i g e r a t o r s . When the samples are placed i n the r e f r i g e r a t o r , 
the sample numbers are logged i n t o the r e f r i g e r a t o r l o g book. This 
logbook includes i n f o r m a t i o n regarding the subsample number, the 
l o c a t i o n , the container type, the a n a l y s i s needed, the i n i t i a l s of 
the person logging them i n , and the date logged i n . Once the 
sample i s stored, the worksheets are d i s t r i b u t e d to the proper 
departments, and key personnel are n o t i f i e d of any unusual or 
important i n f o r m a t i o n such as rushes, unusual matrices, unusual 
analyses, samples approaching t h e i r h o l d i n g times, or e s p e c i a l l y 
hazardous samples. When an an a l y s t needs a sample, he/she r e f e r s 
to the l o g book and enters the date the sample i s checked out and 
hi s / h e r i n i t i a l s . Upon r e t u r n i n g the sample to the r e f r i g e r a t o r , 
he/she records the date returned. Again, t h i s f u n c t i o n w i l l be 
computerized and incorporated i n t o the LIMS system. 

Samples known to be extremely hazardous are i d e n t i f i e d by p l a c i n g 
f l u o r e s c e n t red "dots" on the sample co n t a i n e r , on the worksheets, 
on the b i l l i n g sheet, on the chain of custody, and i n the l o g book. 
A l l r e c e i v e d samples are thoroughly scanned by a r a d i a t i o n meter to 
detect p o s s i b l e l e v e l s of r a d i o a c t i v i t y . 

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 p r e s e r v a t i v e s which are provided i n c l u d e : 

B a c t e r i a - Disposable s t e r i l i z e d bag w i t h a t a b l e t of 
Sodium Thiosulfate or reusable st e r i l i z e d 
plastic jar with some Sodium Thiosulfate. 

Wet Lab work - A plastic bottle without preservative. 

COD, NH-,TKN - An 8 OZ. plastic bottle with Sulfuric Acid 
^ (2ml). 

O i l & Grease - A 1-L amber glass b o t t l e w i t h S u l f u r i c A c i d 
(5 ml). 

Phenols - An amber l i t e r glass bottle with Phosphoric 
Acid. 

MBAS 8 oz. plastic bottle with KĤ PÔ  solution, 



S i l v e r - A 4 oz. glass amber bottle with Sodium 
(High level) Hydroxide and Sodium Thiosulfate. 

Any Metals - A 500 ml amber bottle with N i t r i c Acid 
(5 ml). 
A 4 oz p l a s t i c bottle with N i t r i c Acid 
(2 ml). 

Chlorinated - Two glass v i a l s with septum seal & sodium 
Water for VOA thi o s u l f a t e . 

V o l a t i l e - Two glass v i a l s with septum seal. 
Organics 

inc. 602s - Two glass v i a l s with septum seal and sodium 
for non- sulfate (ASTM - recommended, cleared with 
s t e r i l e DOHS for use by CCAS, safer than HCI 
samples suggested by EPA). 

plus - Two p l a s t i c "guard bottles" with charcoal 
inside which the glass v i a l s are placed 
inside to prevent cross-contamination. 

TOC - A 40 ml glass v i a l 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 Soi l s - A glass "widemouth" jar with Teflon-lined 
l i d ; 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, i t 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, i f desired. 

See Exhibit 2 for holding times, preservatives and recommended 
container types. 



Exhib i t 2 
TABLE 2-16. REqUTRED CCNIAPERS, PRESER'/AIICN TEGMQ(JES, AND H3LDEC TL-^ 

.Container I Preservacicxi Haxiirm holding doe 

Bacterial Tests: 
Colifomi, fecal and total P, G 
Fecal streptococci P, G 

Inorganic Tests: 
Acidity P, G 
AlkalLiity P, G 
A'.in'ii'ca P, G 
Biocheniical oxygen denand P, G 
Brcraide P, G 
Biochemical oxygen demand, P, G 
carbonaceous 

Gianical oxygen demand P, G 
Chloride P, G 
(Jilorine, total residual P, G 
Color P, G 
Cyanide, total and amenable P, G 
to chlorination 

Fluoride P 
Hardness P, G 
Hydrogen ion (?S) ?, G 
Kjeldahl and organic P, G 
nitrogen 

Metals; 
Chraniun VI P, G 
Mercury P, G 
Metals, except chrosiin VI P, G 
and mercury 

Nitrate P, G 
Nitrate-nitrite p, G 
^ îtrite P, G 
Oil and grease G 
Organic carbon P, G 

Cool, 4'C, 0.008: Na,a,C 
Cool, 4»C, 0.0082 N̂ Ĉ 

Orrhophosphate 
Ocygen, Dtssolved Probe 
Winkler 
Hsnols 
Phosphorus (eloaental) 
Rxssphorus, total 
Residue, cocal 
Residue, Fllcenble 
Besldue, Ifanfllcerable (TSS) P, G 
Residue, Sectleable G 
Residue, volatile P, G 
Silica ? 
Specific conductance P, G 

P, G 
G Bottle and cop 

do 
G only 
G 
P. G 
P» G 
P, C 

Cool, 4'C 
Cool, ^'C 
Cool, SO. to pH<2 
Cool, k'C ^ " 
None required 
Cool, 4''C 

Cool, 4'C, H-SÔ  to pHa 
None required "* 
None required 
Cool, 4''C 
Cool, 4''C, NaOH to piW2, 
0.6g ascorbic acid 
None required 

HNQj to pH<2, ĤSÔ  to pH<2 

Cool, 4''C, ĤSÔ  to pH<2 

Cool, 4«C 
to p»2 

HNQJ to pa<2 
Cool, 4»C 
Cool, 4'C, ILSO. to pH<2 
Cool, 4'C ^ '* 
Cool, 4'C, H.S0 to pHC2 
Ox3l, 4'C, HQ or H,S0, to 
pH<2 ^ * 
Filter Imnediately, oool, 4'C 
None required 
Fix on site and score In daric 
Cool, 4'C, H,so, to paa 
Cool, 4'C ^ 
Cool, 4'C, H,so, CO paa 
Cool, 4'C ^ 
Cool, 4'C 
Cool, 4'C 
Cool, 4'C 
Cool, 4'C 
Cool, 4'C 
Cool, 4'C 

6 hours 
6 hours 

14 days 
14 days 
28 days 
43 hours 
28 days 
43 hours 

28 days 
28 days 
Analyze lurediately 
48 hours 
14 days 

lately 

28 days 
6 months 
Aiaiyze i 
28 days 

24 hours 
28 days 
6 months 

48 hours 
28 days 
48 hours 
28 days 
28 days 

48 hours 
Analyze Imnediately 
8 hours 
28 days 
48 hours 
28 days 
7 days 
7 days 
7 days 
48 hours 
7 days 
28 days 
28 d ^ 

Revision 0 
Date September 1986 
From SW-8A6 
Includes Revis ion 1 

December 1987 



Exhibi t 2 
TABLE 2-16. RBQUIBED CCNTAINERS, PRESEÎ VAnCN TSntaqJES, AND HDLDDC TDCS ((XNrLNUH)) 

Container 1 Preservation Msclmn holding else 

Sulfate 
Sulfide 

Sulfite 
Surfactants 
Tanperacure 
Tbrbldity 

Organic Tests; 
Purgeable Halocarbons 

Purgeable arcoatic 
biydrocarbons 
Acrolein sti acrylonitrile 

F̂ enols 

Benzidines 
Rithalate esters 

NLt.rosaiu.nes 

PCSs, acrylonitrile 
Nitroaromacics and 
Isophorone 
fblynuclear arooaclc 
hydrocarbons 
Haioethers 
Chlorinated hydrocarbons 
TCDD 
Total organic halogens 

Pesticides Tests; 
Pesticides 

Radiological Tests: 
Alpha, beta and radlun 

P. G 
P. G 

P, G 
P. G 
P. G 
P. G 

G, Teflon-lli«d 
aepDJtt 

G, Teflon-liMd 
sepcun 

G, Teflon-ll«d 
sepcuB 

G, Teflon-lined cap 

G, Teflon-lined cap 
G, Teflon-lined cap 

Cool, 4'C 
Cool, 4'C, add zinc acetate 
plus sodim hydroxide to p ^ 

None required 
Cool, 4'C 
None required 
Cool, 4'C 

Cool, 4'C, 0.008Z Na-S,0-
Cool, 4'C ^ ^ 

G, Tef loo-lined cap Cool, 4'C, store in darit. 

G, Teflon-lined cap 
G, Teflon-lined cap 

G, Teflon-lined cap 

G, Teflon-lined cap 
G, Tef Ion-lined cap 
G, Teflon-lined cap 
G, Teflon-lined cap 

G, Teflon-lined cap 

P, G 

0.008Z Ni,S,0. 
Cool, 4'C 
Cool, 4'C, 0.008Z Nâ S-03 
store in daric 

Cool, 4'C, 0.008Z Nâ S-O, 
score In dark 

Cool, 4'C, 0.008Z Na,S-0-
Cool, 4'C ^ ^ 

Cool, 4'C, o.ooaa: Nâ s,o-

Cool, 4'C, H2S0̂  to pĤ<2 

Cool, 4'C, pH 5-9 

CO pHC 

23 days 
7 days 

Analyze laaediately 
48 hours 
Analyze 
48 hours 

Cool, 4'C, 0.0082 Nâ Ŝ Ô  14 days 

Cool, 4'C, 0.008Z Na S 0 , 
HCI to pH2 •* 
Cbol, 4'C, 0.008Z NâS 0.,, 
Adjust pH CO 4-5 
Cool, 4'C, 0.0082 Nâ Ŝ Oj 

14 days 

14 days 

7 days until excraction, 
40 days after excraction 
7 days mtil extraction 
7 days until ectraction 
40 days after extraction 
4U days after extraction 

40 days after 
40 days after 

excraccion 
excracckxi 

40 days after excraccion 

40 days after 
40 d ^ after 
40 days after 
7 days 

40 days after 

6 nonchs 

excraccion 
eccracclon 
excraccion 

eccracclon 

^lyechylene (P) or Glass (C) 

Revision 0 
Dace September 1986 
From SW-8A6 
Includes Revis ion 1 

December 1987 



SECTION 6.0 - CALIBRATION PROCEDURES & FREQUENCY 

The c a l i b r a t i o n of l a b o r a t o r y instruments i s performed at the 
s p e c i f i e d frequency and w i t h i n acceptance l i m i t s p ublished by EP^ 
( i . e . the response f a c t o r s and r e l a t i v e percent d e v i a t i o n s f o r EPA 
methods 8240 & 8270). In cases i n which s p e c i f i c g u i d e l i n e s are 
not a v a i l a b l e , CCAS a p p l i e s e i t h e r the manufacturer's recommended 
g u i d e l i n e s or in-house g u i d e l i n e s . Where c a l i b r a t i o n frequencies^ 
are not s p e c i f i e d by the method i t s e l f , v e r i f i c a t i o n i s g e n e r a l l y 
e s t a b l i s h e d at l e a s t once d a i l y f o l l o w i n g the i n i t i a l development 
of a m u l t i p o i n t c a l i b r a t i o n curve. 

Where a v a i l a b l e , c a l i b r a t i o n s are c a r r i e d out using c e r t i f i e d 
reference m a t e r i a l s . Although these can be very expensive as i s 
the case f o r c e r t i f i e d N a t i o n a l Bureau of Standards t r a c e a b l e 
s p e c i a l t y gas standards, the a d d i t i o n a l accuracy and c r e d i b i l i t y 
are w e l l worth the cost. More importantly, CCAS a n a l y s t s are 
t r a i n e d to detect c a l i b r a t i o n problems at the bench and r e a l i z e 
t h a t these must be co r r e c t e d before c a r r y i n g on with any a d d i t i o n a l 
analyses. G u i d e l i n e s have been developed and a f f i x e d to such 
equipment as GC/MS systems s p e c i f i c a l l y to a s s i s t the a n a l y s t s i n 
d e t e c t i n g problems i n cases i n which data are t y p i c a l l y processed 
by persons other than those o p e r a t i n g 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, t h i r d e d i t i o n , second r e v i s i o n , 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 Analysis of Air, 1988 

6. AOAC O f f i c i a l 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 the 
absence of well-established methods (i.e. Proposition 65 and AB 
2588) are desired, CCAS i s uniquely well-qualified to develop them. 

8 



For example, CCAS i s presently under contract to the State A i r 
Resources Board to develop methods needed to quantitatively 
determine ethylene oxide at global background leve l s . As i s 
t y p i c a l i n such cases, CCAS begins, i f possible, with the modifica
t i o n of an e x i s t i n g EPA method. This step ensures a more accept
able reception when the documentation of the method i s presented to 
the regulators. As a member of EPA's Technical Assistance Team and 
EPA's A i r Toxics Workgroup, CCAS has added c r e d i b i l i t y even when 
there are no related EPA protocols to modify. 

Dr. Hi l p e r t , CCAS' Quality Assurance Of f i c e r , i s responsible for 
maintaining the company's Manual of Standard Operating Procedures 
(SOP). This manual i s a c o l l e c t i o n of published a n a l y t i c a l proto
cols , plus comments, cautions and equipment-specific instructions. 
Trainees are required to read and understand s p e c i f i c SOPs before 
being i n t e r n a l l y c e r t i f i e d to perform a given analysis. Analysts 
are regularly given updates of those SOPs r e l a t i n g to the analyses 
they are c e r t i f i e d to perform. Department heads maintain copies of 
a l l SOPs applying to t h e i r departments while the Laboratory 
Directors and higher ranking o f f i c e r s have complete copies of a l l 
SOPs. The SOP system ensures that a l l analyses are performed to 
the same high standards throughout the Company. More importantly, 
no analyst i s allowed to deviate from the approved SOP without the 
pr i o r approval of the Quality Assurance Officer. Failure to follow 
a SOP can be cause for dismissal. 

Procedures applied are always i d e n t i f i e d by reference to an EPA 
method or by reference to some other s p e c i f i c source on a l l CCAS 
an a l y t i c a l reports. Senior CCAS technical s t a f f are always 
available to a s s i s t c l i e n t s by discussing the merits of a l l methods 
performed by the laboratory. By guiding the c l i e n t i n the 
selection of an appropriate method, CCAS believes that we w i l l be 
able to provide a more complete and valuable service. 

SECTION 8.0 - DATA REDUCTION, VALIDATION 8e REPORTING 

The l i n e s of r e s p o n s i b i l i t y for data reduction, v a l i d a t i o n , and 
reporting are c l e a r l y delineated - everyone i s responsible for 
generating v a l i d data. An elaborate system of i n t e r n a l 
recordkeeping has been designed which allows the Quality Assurance 
Officer (Dr. Hilpert) to determine when the sample came in, how i t 
came in, who collected i t , who received i t , who prepared the work 
order, where and how the sample was stored, who had each sample, 
when he had i t , how much he used and what he did with i t . Sample 
preparation records are kept which show both the date of 
preparation and the person who prepared i t . 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 



s i m i l a r l y documented i n s p e c i a l departmental logbooks created f o r 
t h i s purpose. 

Thus, i t i s c l e a r t h a t everyone i s res p o n s i b l e f o r q u a l i t y at CCAS. 
The i r various r o l e s have already been explained i n Sec t i o n 2. 
Documentation of t h i s r e s p o n s i b i l i t y i s what makes the QA/QC system 
p a r t i c u l a r l y e f f e c t i v e . In a d d i t i o n to the wor k s t a t i o n and 
instrument logbook documentation, those p r o v i d i n g second and t h i r d 
l e v e l data review (group leaders/department heads and P r o j e c t 
Managers) must sig n and date t h e i r work. S i m i l a r l y , data r e d u c t i o n 
s t a f f such as the GC/MS data processing group l e d by Dr. Rafael 
Espinosa (formerly of the N a t i o n a l Bureau of Standards) must 
i n i t i a l t h e i r work i n order to maintain a c c o u n t a b i l i t y . Even the 
word processing t e c h n i c i a n who prepares the re p o r t must put h i s 
i n i t i a l s on the f i n a l r e p o r t ! U l t i m a t e l y the senior s c i e n t i s t 
s i g n i n g the re p o r t has f i n a l r e s p o n s i b i l i t y . The documentation of 
these r e s p o n s i b i l i t i e s i s a l s o being incorporated i n t o the LIMS 
system which w i l l c o l l e c t the records a l l i n one pl a c e , thereby 
f a c i l i t a t i n g r e t r i e v a l . 

Data c o l l e c t e d from s e v e r a l d i f f e r e n t departments are se p a r a t e l y 
evaluated f i r s t by the a n a l y s t , second by the department head, then 
c o l l e c t i v e l y by the P r o j e c t Manager, and f i n a l l y by the s i g n e r of 
the r e p o r t s . The c o l l e c t i v e review may i n c l u d e a check of the i o n 
balance, examination f o r compatible c o n s t i t u e n t s and whether or not 
the r e s u l t s make sense. The l a t t e r p a r t of the e v a l u a t i o n process, 
which might be described as c e r t i f i c a t i o n , i n c l u d e s the review of 
the q u a l i t y assurance data. Among the questions considered are: 

1. Is the f u l l method blank acceptable? 

2. Is the duplicate sufficiently precise? 

3. Is the calibration validated? 

4. Is an acceptable spike recovery obtained? 

5. Do the number of significant figures reflect the 
precision of the method? 

6. Is the method 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. Is an acceptable value obtained for the Certified 
Reference Material? 

12. Are surrogate recoveries acceptable? 
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Only after a l l questions have been s a t i s f a c t o r i l y answered are the 
data considered to be validated. At that point, the report i s 
signed and transmitted to the c l i e n t . For those elements of the 
evaluation involving the LIMS system, password protection further 
prevents the release of improperly reviewed data. 

Written acceptance c r i t e r i a for blanks, the CCAS spikes, d u p l i 
cates, and reference samples make i t easier for our analysts to 
i d e n t i f y and correct suspect data. Multiple person review 
increases the opportunity to eliminate data of suspect q u a l i t y . 
Ph.D./Senior S c i e n t i s t review applies experience regarding sensi
b i l i t y to detect suspect data. 

SECTION 9.0 - INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks include, but are not li m i t e d to 
those items which are discussed separately i n the paragraphs which 
follow. I t should be further noted that these are documented as 
part of the Company's record keeping practices and are therefore 
available for use i n vali d a t i n g the quality of a l l result s 
generated by CCAS laboratory f a c i l i t i e s . Furthermore, many of 
these quality control checks incorporate numerical acceptance 
c r i t e r i a which require corrective action i f exceeded. 

9.1 Instrument Performance C r i t e r i a - Where available, published 
instrument performance c r i t e r i a such as those developed by EPA for 
use i n connection with the methods for' v o l a t i l e and semivolatile 
organics analysis are employed to v e r i f y that instruments are 
performing according to spec i f i c a t i o n s . These method-specific 
c r i t e r i a are provided as Exhibits 3 and 4 respectively. In-house 
c r i t e r i a , serving the same purpose have been developed for other 
instrumentation and are generally based on the manufacturer's 
sp e c i f i c a t i o n s . 

9.2 Reasonableness - This highly significant criteria is often 
overlooked by regulatory documents - presumably because i t is 
subjective rather than quantitative in nature. Furthermore, since 
the assessment of reasonableness requires experience, not a l l 
laboratories are equally qualified to provide this form of internal 
quality 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, a l l 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 i t doesn't 
make sense, i t is probably WRONG!" 
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E x h i b i t 3 

TABLE 3. BFB KEY ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 

50 15 to 40!S 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 5.0% 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 A 

TABLE 3. DFTPP KEY IONS ANO ION ABUNDANCE CRITERIA* 

Mass Ion Abundance Criteria 

51 30-60X of mass 198 

68 <2% of mass 69 
70 <2% of mass 69 

127 40-60% of mass 198 

197 <1X of m'ass 198 
198 Base peak, 100% relative abundance 
199 5-9% of mass 198 

275 10-30% of mass 198 

365 >1X of mass 198 

441 Present but less than mass 443 
442 >40X of mass 198 
443 17-23% of mass 442 

*J.W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to 
Calibrate Ion Abundance Measurement in Gas Chromatography-Mass Spectrometry". 
Analytical Chemistry, 47, 995 (1975). • 



9.3 C o n t r o l Charts - Method-specific m a t r i x - s p e c i f i c q u a l i t y 
c o n t r o l charts have bean developed by each of our l a b o r a t o r i e s f o r 
each of the parameters they determine. These are updated on a 
monthly b a s i s and relea s e d to the a n a l y s t s , group l e a d e r s , 
department heads, p r o j e c t managers, t e c h n i c a l o f f i c e r s of the 
company and to the Q u a l i t y Assurance O f f i c e r . These g r a p h i c a l 
r e p r e s e n t a t i o n s a l l o w a n a l y s t s at the bench to immediately 
determine i f an a n a l y s i s i s out of c o n t r o l so tha t c o r r e c t i v e 
a c t i o n w i l l not be delayed. At higher l e v e l s of review, they serve 
to v a l i d a t e the data as i t i s being reviewed. A larg e number of 
example c o n t r o l charts may be found i n Appendix B. 

9.4 Surrogate Spikes - Wherever p o s s i b l e , compounds c l o s e l y r e l a t e d 
to the analytes but not having commercial use are added to every 
sample p r i o r to sample preparation. The recovery of these 
m a t e r i a l s demonstrate that l o s s e s have not occurred during sample 
p r e p a r a t i o n and th a t analytes of a s i m i l a r nature could have been 
recovered from t h a t sample. Acceptance c r i t e r i a are posted on each 
instrument thereby promoting e a r l y problem d e t e c t i o n . 

9.5 R e p l i c a t e Samples - Results from r e p l i c a t e sample analyses are 
a measure of p r e c i s i o n . One sample i n ten i s s p l i t f o r d u p l i c a t e 
a n a l y s i s i n order to v e r i f y t h a t acceptable p r e c i s i o n i s achieved. 
I f more than one sample matrix i s i n v o l v e d , the above c r i t e r i a 
apply to each sample matrix. I f acceptable p r e c i s i o n i s not 
v e r i f i e d , f u r t h e r analyses are h a l t e d u n t i l a cause has been 
i d e n t i f i e d and c o r r e c t i v e a c t i o n taken. I f samples are expected to 
be c l e a n , d u p l i c a t e water spikes are performed i n order to evaluate 
p r e c i s i o n . 

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 c r i t e r i a 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. In 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, i f 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 
cert i f i e d 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 
performance evaluation samples from the California Department of 
Health Services. CCAS achieved a perfect score for a l l 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 i t 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 a l l of the analytes to be determined plus 
the internal standards, surrogates, and blank runs. Hard copies 
and computerized records of a l l 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 i t 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 Q u a l i t y Assurance O f f i c e r and/or other corporate executives 
conduct both performance and systems audi t s of the l a b o r a t o r y i n 
order to ensure that data of a d e f e n s i b l e q u a l i t y are produced at 
a l l times. As p a r t of i t s l a b o r a t o r y c e r t i f i c a t i o n program, the 
State of C a l i f o r n i a a l s o conducts both performance and systems 
a u d i t s . In a d d i t i o n , an independent a c c r e d i t a t i o n s e r v i c e , the 
American A s s o c i a t i o n f o r Laboratory A c c r e d i t a t i o n v i s i t e d CCAS i n 
the F a l l of 1989 and conducted a comprehensive systems aud i t p r i o r 
to i s s u i n g a c c r e d i t a t i o n . 

Performance a u d i t s are q u a n t i t a t i v e i n nature and are designed to 
evaluate s p e c i f i c a n a l y t i c a l measurement systems. They may be open 
or b l i n d and may o r i g i n a t e w i t h the l a b o r a t o r y , w i t h the c l i e n t or 
w i t h a r e g u l a t o r y agency. Samples of a known composition are 
obtained from EPA, the N a t i o n a l I n s t i t u t e of Science and Technology 
(NIST, formerly the N a t i o n a l Bureau of Standards), or from a com
me r c i a l source such as ERA. These are analyzed along w i t h our 
r e g u l a r sample workload. Results are co-npared with acceptance 
l i m i t s and communicated to the a n a l y s t s f o l l o w i n g the completion of 
the work. Correct r e s u l t s are acknowledged p u b l i c l y w i t h i n the 
l a b o r a t o r y to promote a general a p p r e c i a t i o n f o r q u a l i t y while 
i n c o r r e c t r e s u l t s are addressed by a formal n o t i c e with a request 
f o r c o r r e c t i v e a c t i o n . An example report generated by a " b l i n d " 
performance a u d i t i s provided as E x h i b i t 5. 

Systems a u d i t s are q u a l i t a t i v e reviews of the l a b o r a t o r y q u a l i t y 
c o n t r o l measurement system designed to v e r i f y t h a t these systems 
are being used a p p r o p r i a t e l y . A p a r t i a l systems a u d i t might be as 
simple as a short question and answer se s s i o n w i t h a group or 
department. These might r e v e a l procedural misunderstandings which 
could be c o r r e c t e d on the spot and/or by r e w r i t i n g the Standard 
Operating Procedure (SOP) w i t h improved c l a r i t y . 

Systems a u d i t s may be c a r r i e d out at any stage of an a n a l y t i c a l 
program. For example, CCAS c e r t i f i e s a n a l y s t s f o r p r o f i c i e n c y i n 
the procedures which th%y are to perform before a l l o w i n g them to 
perform them. This a c t i v i t y represents a k i n d of one-on-one 
systems a u d i t . A n a l y s t c e r t i f i c a t i o n s are reviewed annually, as 
i n d i v i d u a l procedures ar« r e v i s e d , or as new procedures are added. 
These are a l l examples of systems a u d i t s . 

Items addressed i n a t y p i c a l systems a u d i t i n c l u d e a comparison 
between a c t u a l l a b o r a t o r y p r a c t i c e and the p r o t o c o l as w r i t t e n i n 
the standard o p e r a t i n g procedure. While most such a u d i t s serve 
only to v e r i f y t h a t l a b o r a t o r y procedures are i n c o n t r o l , they are 
the best way to d i s c o v e r e v o l u t i o n a r y v a r i a t i o n s from the SOP t h a t 
need to be i n c o r p o r a t e d f o r m a l l y i n t o the SOP or e l i m i n a t e d . These 
reviews a l s o provide a n a l y s t s w i t h an opportunity to communicate 
problems a s s o c i a t e d w i t h the e x i s t i n g SOPs. 
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Exhibit 5 
Example Report 

Blind Performance Audit 

AIR, WATER and HAZARDOUS WASTE LABORATORY CERTIFIED by CALIFORNIA OEPT of HEALTH SERVICES 

Centpal 
Coast 
Analytical 
Services 

Central Coast 
Analytical Services 

141 Suburban Road , Suite C-4 
San Luis Obispo, C a l i f o r n i a 934B1 

(805) 543-2553 

Lab Number: 
Collected: 
Received: 
Tested: 

F-11135dup 
08/24/89 
08/24/89 
09/07/89 

Collected by: Unknown 
EPA METHOD 508/608/8080 - PESTICIDES AND PCB'S 

General Auto Supply SAMPLE DESCRIPTION: 
ERA Check Sample, Lot #522, 
Water, Submitted Blind as 
General Auto Supply 

Compound Analyzed 

Duplicate Analysis 

Detection Limit True Acceptance 
(PQL«) Cone. Value Range Percent 
(ug/L) (ug/L) (ug/L) (ug/L) Recovery 

Heptachlor 0.01 0.13 0.17 0.061-0.18 76. 

Aldrin 0.01 0.17 0.24 0.10-0.29 71 . 

p.p'DDE 0.01 0.22 0.23 0.071-0.32 96. 

p.p'DDT 0.01 0.47 0.47 0.17-0.68 100. 

• P r a c t i c a l Quantitation Limit 

Compounds l i s t e d as "not found" would hove been reported i f present 
at or above the l i s t e d detection l i m i t s . Sample was extracted 08/28/89 
by EPA Method 3510. 

Respectfully submitted, 
EC0#1 
09/18/89 
F11135du.wr1/74 
MH/ss/ss/ss 

Mary Havlicek, Ph.D. 
President 



SECTION 11.0 - PREVENTATIVE MAINTENANCE 

Coast-to-Coast A n a l y t i c a l Services, Inc. has opted to purchase 
service contracts on selected major instrumentation to ensure the 
a v a i l a b i l i t y of regularly-scheduled and periodic maintenance. 
Since even the t y p i c a l 72-hour guaranteed response time i s not 
s u f f i c i e n t for the modern laboratory, CCAS has begun to r e l y to a 
greater extent on expanded in-house supplies of spare parts, on 
improved in-house repair c a p a b i l i t i e s and on the a v a i l a b i l i t y of 
backup instrument instrumentation from the same manufacturer. For 
example, when one of the GC/MS systems develops a problem, CCAS i s 
generally able to quickly i s o l a t e the problem by swapping boards 
with one of the operating instruments. The malfunctioning part i s 
then ordered by overnight delivery service, thus often suffering 
only one day of downtime. 

In-house preventative maintenance such as f i l t e r changes, pump-oil 
replacement, cleaning of optics, etc. i s documented i n instrument-
s p e c i f i c maintenance logbooks kept with each instrument. Scheduled 
preventative maintenance i s s i m i l a r l y 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: 

a. Certified Reference Materials 
b. Commercial Performance Evaluation Samples 
c. Laboratory Control Samples 
d. Spikes 
e. Matrix Spike Duplicates (also measure precision) 
f. Sensibility 
g. Confirmation by an Independent Method 
h. Quality Control Charts (also measure precision) 

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, expressed 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 l e v e l , about 
5 percent of the tests f a i l EVEN WHEN THE SITUATION IS FUNCTIONING 
PROPERLY. Thus the QA target for completeness i s 95 percent. The 
actual percent of samples reported vs. samples received, of course 
w i l l be closer to 100 percent since the s t a t i s t i c a l 5 percent, plus 
the r e a l "out-of-control" resu l t s w i l l be repeated, i f 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. 

Typ i c a l l y CCAS'customer8 are concerned only with the f i r s t d e f i n i 
t i o n . 

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, i f a problem is discovered, for which 
corrective action is required. 

13.1 Calibrations/Instruttent 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 responsa, 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 a l l 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 limit may be 
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reported either as "not found" or^with a calculated value and a 
footnote explaining that such levels are reported only i n the 
blank. CCAS prefers the l a t t e r format since i t i s provides more 
information, but allows the c l i e n t to express a preference. 
Required actions t y p i c a l l y begin with a rerun under the same 
conditions. If the rerun i s acceptable, i t i s concluded that 
carryover was the cause and no further action i s required. If the 
rerun i s also unacceptable, i t i s concluded that the a n a l y t i c a l 
system i s 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 i s most often achieved by the analyst. 

13.3 Method Blanks - Method blanks d i f f e r from instrument blanks i n 
that they are brought through a l l sample preparation steps p r i o r to 
being introduced to the instrument. They therefore describe 
contamination which may originate i n the laboratory as well as 
within the instrument. The reporting options are the same as have 
already been described i n the previous subsection. Values at or 
above the p r a c t i c a l quantitation l i m i t require corrective action. 
In t h i s case, a comparison with the corresponding instrument blank 
may permit the problem to be isolated. If the instrument i s 
implicated, the corrective actions described i n the previous 
subsection apply. I f the sample preparation i s suspect, an 
immediate systems audit may pinpoint the source of the problem. If 
not, further i s o l a t i o n may be necessary. This i s 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 c l i e n t by the laboratory and sent back to the 
laboratory unopened. They serve to detect incidental contam
ina t i o n a r i s i n g from shipment and storage p r i o r to analysis. I f a 
comparison to the instrument and method blank indicate that the 
problem i s indeed due to shipment and storage, corrective actions 
might include the replacement of shipping containers, the cleaning 
of r e f r i g e r a t o r s , etc. 
13.5 F i e l d Blanks - These are employed to detect contamination 
a r i s i n g from contact with sampling equipment, during shipment or 
during storage. Since they also detect contamination o r i g i n a t i n g 
during sample preparation and analysis, an unacceptable r e s u l t 
requires i s o l a t i o n by comparison with the method blank, the t r a v e l 
blank and the instrument blank. I f these are clean, the c l i e n t i s 
advised that a sampling problem may e x i s t . Appropriate corrective 
actions include the use of properly cleaned samplers, pumps, 
b a i l e r s , etc. 

13.6 Spikes - Unacceptable spike data include a l l points beyond the 
upper or lower control l i m i t s on the Quality Control Charts or 
three points i n a row above or below the mean when at least one i s 
near the warning l i m i t . Potential corrective actions include a 
systems review between the analyst, the data processor, the person 
preparing the spike and the group leader. I f a surrogate of the 
same class as the analyte for which a poor recovery was noted i s 
present, i t may serve as an indicator of a matrix problem. When 
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such i s the case and a d u p l i c a t e spike provides a low recovery, the 
l i k e l y cause i s a matrix e f f e c t and analyses may be resumed. 
Otherwise, analyses are suspended while the issue i s r e s o l v e d . 

13.7 Duplicat e s - Unacceptable p r e c i s i o n may i n d i c a t e a non-homo
geneous sample, a d i r t y instrument, or an instrument malfunction 
t h a t compromises r e p r o d u c i b i l i t y . C o r r e c t i v e a c t i o n s again i n c l u d e 
a systems review with the a n a l y s t and group leader plus the 
p h y s i c a l reexamination of the sample. The s i g n a l - t o - n o i s e r a t i o of 
the instrument should be examined as i t s d e t e r i o r a t i o n i n d i c a t e s 
t h a t c l e a n i n g may be needed or tr o u b l e s h o o t i n g procedures 
undertaken. Analyses are to be suspended u n t i l the source of the 
problem has been i d e n t i f i e d and corrected. 

13.8 S e n s i b i l i t y - Unusual r e s u l t s are g e n e r a l l y detected by the 
P r o j e c t Manager or s i g n i n g Ph.D. chemist since a higher l e v e l of 
experience i s needed to make observations of t h i s type. Because 
these s e n i o r s t a f f have access to a l l of the a n a l y t i c a l data which 
r e l a t e to a p r o j e c t , they are a l s o able to develop an overview of 
the s i t u a t i o n that allows them to spot p o t e n t i a l i n c o n s i s t e n c i e s 
between separate a n a l y t i c a l t e s t s i n v o l v i n g the same an a l y t e s . 
Examples of data which don't make sense would i n c l u d e groundwater 
thought to be contaminated w i t h gasoline but having a s u s p i c i o u s l y 
low BTX (a p o s s i b l e i n d i c a t i o n of d i e s e l ) , or a narrow range 
petroleum d i s t i l l a t e d escribed as d i e s e l (probably Stoddard 
s o l v e n t ) . C o r r e c t i v e a c t i o n s u s u a l l y i n v o l v e reruns, d i s c u s s i o n s 
w i t h the c l i e n t , performing a d d i t i o n a l t e s t s , e t c . I f otherwise 
s e n s i b l e r e s u l t s are of a s e n s a t i o n a l nature, the above a c t i o n s may 
be supplemented by resampling, r e a n a l y s i s or even s p l i t t i n g samples 
w i t h another l a b o r a t o r y . In t h i s case, the concern i s t h a t any 
r e s u l t s which had the p o t e n t i a l to r e q u i r e c o s t l y remediative 
a c t i o n s by the c l i e n t should not be relea s e d without extremely 
thorough documentation. 

13.9 Other C o r r e c t i v e A c t i o n s - Instruments s u f f e r i n g from high 
problem r a t e s or f a i l i n g to meet performance c r i t e r i a may be sent 
back to the manufacturer. Trainees f a i l i n g to achieve p r o f i c i e n c y 
may be dismissed and a n a l y s t s repeatedly found to be the source of 
"out of c o n t r o l " s i t u a t i o n s are r e t r a i n e d or dismissed. Methods 
which are the subject of frequent "out of c o n t r o l " n o t i c e s may be 
r e v i s e d , replaced or abandoned. 

SECTION 14 - QA REPORTS TO MANAGEMENT 

W i t h i n CCAS, QA doesn't j u s t r e p o r t to management, QA IS 
management. Dr. H i l p e r t i s an O f f i c e r of the Company, holds the 
rank of V i c e P r e s i d e n t and r e p o r t s only to the P r e s i d e n t . He i s 
au t h o r i z e d to enter i n t o c o n t r a c t s f o r the company and as such i s 
one of the only three persons t o be empowered. He becomes h e a v i l y 
i n v o l v e d i n major p r o j e c t management as w e l l as i n the upgrading of 
s t a f f through in-house t r a i n i n g . 
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Exhibit 6 

COAST - TO • 
C O A S T 
ANALYTICAL 
SERVICES 

Air, Water & Hazardous Waste Sampling, Analysis it Consultation 
Certified Hazardous Waste, Chemistry, Bacteriology i Bioassay Laboratones 

141 Suburban Road 
751 S. Kellogg, Suite A-
1883 North Kelly Road 

9333 Tech Center Dr., Ste. 800 
2400 Cumberland Dr. 

San Luis Obispo, CA 93401 
Coleta, CA.93117 
Napa, CA 94353 

Sacramento, CA 95826 
Valparaiso, Indiana 46383 

(803) 543-2553 
(805) 964-7838 
(707) 257-7211 
(915) 368-1333 
(219) 464-2389 

Fax (805) 543-2685 
Fax (805) 967-4386 
Fax (707) 226-1001 
Fax (916) 362-2484 
Fax (219) 462-2953 

ANALYSIS OUT OF CONTROL FORM 

Department; 

Date: 

Technician: 

Symptoms/Problems! 

Samples Affected: 

Corrective Actions Taken: Date: By: 



In addition to reporting to our management, CCAS' Quality Assurance 
Program i s prepared to report to YOUR management. With every batch 
of reports'you w i l l receive: 

1. Blank Report (minimum one, cost zero) 

2. Spike Report (minimum one, cost zero) 

3. F u l l Duplicate Analysis (minimum one, cost zero) 

4. Travel Blank Report ( i f appropriate, cost 1/2) 

In addition, at nominal cost based on time and materials a c l i e n t 
can elect to receive an o v e r a l l monthly quality assurance report 
summarizing h i s qu a l i t y assurance result s for the month and 
including relevant instrument performance documentation, copies of 
the chain of custody documents, t a s k - s p e c i f i c 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 i t s interpretation since CCAS s t a f f 
members are analysts and would not wish to include l e g a l , medical 
or engineering conclusions. 

SECTION 15 - ANALYST CERTIFICATION 

A l l analysts at CCAS are c e r t i f i e d by t h e i r supervisor for p r o f i c i 
ency i n the a n a l y t i c a l procedures which they perform. Copies of 
a l l current analyst c e r t i f i c a t i o n s are maintained by department 
managers as wel l as i n the employee's personnel folder. CCAS 
requires that analysts know and adhere to a l l aspects of the 
a n a l y t i c a l methods as well as EPA recommended holding times and 
preservatives for constituents. Analysts are n o t i f i e d immediately 
of any changes i n a n a l y t i c a l procedures. C e r t i f i c a t i o n s are 
reviewed annually or whenever modifications or changes to 
procedures are implemented. CCAS reports the date of analysis and 
the analysts' i n i t i a l s as well as the extraction procedure and 
a n a l y t i c a l methods used on a l l a n a l y t i c a l reports. An example of 
the Analyst C e r t i f i c a t i o n form i s provided as Exhibit 7. 
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EXHIBIT 7 

ANALYST QUALIFICATION FORM 

NAME DATE 

L i s t EPA or SM Number or Description of Test or Job Below 

Attach photocopy of work done or else describe i t here. (Calibration curves end 
row data for procedures as well as results and QA/QC data must be included.) 

Analyst knows: sample prep holding time preservation interferences 

hazardous properties of reagents 4 samples proper disposal methods 

safety procedures calculations startup shutdown repair 

Instrument/Equipment Used 

Note any restrictions 

Signature of Supervisor Dote 

Copy must be given to: lob manager, lab director, department supervisor, analyst. 
Original must be placed in analyst's personnel fi l e . 



TRACER RESEARCH CORPORATION'S 
SAMPLLNG PROCEDURES 

AND 
QA/QC PROCEDURES 

PREPARED BY: 

TRACER RESEARCH CORPORATION 
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SOIL GAS SAMPLING PROCEDLTIE 

L Probe Placemeni 

A) A clean probe (pipe) is removed from the "clean" storage tube on top of the van. 

B) Tne 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. 

n. 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) Tne 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 sufQciem soil gas to collect 

a valid sample. 

in. Sample Collection 
A) With vacuum pump running, a hypodermic syringe, needle is inserted 

through the silicone rubber and down into the metal mbing of adaptor 
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(Figure 1). 

B) Gas samples should only contact metal surfaces and never contact 

pote.n:ially sorbing materials (i.e.. cubing, hose, pump diaphragm).. 

C) Tne syringe is purged with soil gas then, without removing syringe needle 

from adaptor, a 2-10 mL soil gas sample is collected. 

D) Tne syringe and needle are removed from the adaptor and ±e end of the 

needle is capped. 

E) If necessary, a second 10 mL sample is colleaed using the same 

procedure. 

rv. 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 ptiller 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. 

V. Log Book and U.S. EPA Field Sheet Notations For Sampling (Figures 2A-2D) 

A) Tune (military notation) 

B) Sample number (tise client's numbering system) 

C) Location (approximate description - i.e., street names) 

O) 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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I) Observations (i.e., ground conditions, concrete, asphalt, soil appearance, 
surface water, odors, vegetation, etc.) 

J) Bac.kfiil procedure and materials, if used. 

VI. Other Recordkeeping 

A) Client-provided data sheets are filled out, if required 
B) Sample location is marked on the site map 

Vn. Determination of Sampling Locations 

A) Initial 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 initial smdy, or 

2) Client and TRC Personnel 
a) Client and TRC personnel decide location of 
remaining sample locations based on results of 
initial sample locations. 
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ANALYTICAL PROCEDURES 

I. Varian 3300 Gas Chromatograph 

A) Equipped with Electron Capture Detectors (ECD), Flame Ionization 

Detectors (FID), Photo Ionization Detectors (PID) and/or Thermal 

Conductivity (TC) Detectors. 

B) The chromatographic column used by TRC for the analysis of halocarbons 

is a 1/8" diameter packed column containing Alltech OV-IOl. This nicely 

separates most of the tri-chloro and tetra-chloro compounds that are 

encountered in soil gas investigations. The di-chloro compounds tend to 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 panicular sample is needed, it will be analyzed on a SP-1000 column 

after the OV-101 analysis. 

n. 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 

concentratioa 

UL Chemical 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 e.xpiration date. All analytical standards are the highest grade available. 

Cenified purities are typically 99%. 

B) The Quality Assurance procedures used by ChemService were described 

by the Laboratory Supervisor, Dr. Lyle Phipher 
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1) The primary raeasureme.it equipment at ChemServices, the 

analytical balance, is serviced by the Mettler Balance Company 

on an aimual basis and recalibrated with .N'BS traceable weights. 

2) All chemicals purchased for use in making the standards are 

checked for purine 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 number. 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. 

rv. 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. 
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QA/QC PROCEDLTIES 

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 Tucson. The stock solution is 
prepared by pipetting the pure chemical into 250 mL of 
methanol in a volumetric flask at room temperanire. 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 density is obtained from 
the CRC Handbook of Physics and Chemistry. Once the stock 
solution is prepared, typically in concentration range of 50-1000 
mg/L, a working standard is prepared in water each day. The 
solute in the stock soiuuon has a strong affinity to remain in 
methanol so there is no need to refrigerate the stock solution. 
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 Teflon coated sepmm cap instead of in a volumetric flask in 

order to have the standard in a container with no air e.xposure. Tne VOA 

bottle permits mixing of the standard solution and subseque.nt syringe 

sampling all day long without opening the bottle or exposing it to air. The 

measurement uncenainty inherent in the use of a VOA bottle instead of a 

volumetric flask is approximately -r or - l^c. 

E) Tne 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 injeaed again after every fifth sample to check 
detector response and chromatographic performance of the instrument 
throuzhout the dav. 

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 
greater 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 staned 

with the new RFs and calibration data. 
% difference = A area - 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 significantiy in a 24 
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hour period. On numerous occasions the unrefrigerated 24 hour old 

standards have been compared \vith 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. 

K) Primary standards are kept in the hotel room when on a project. 

I) .A client may provide analytical standards for additional calibration and 

verirlcation. 

n. Svringe Blanks 

A) Each uL syringe is blanked before use. 

B) 2 cc (giass) 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. 

m System Blanks 

A) System blanks are ambient air drawn tiirough 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 componenL 

rv. .Ambient .Air Samples 

A) Ambient air samples 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 samples shall be documented (Figure 3). 

V. Samoles 

A) All unknown samples will be analyzed at least twice. 

B) More unknown samples will be run until 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 until two 

measurements are made that have a difference of 25 or less. Those two 
meastirements 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 attenuation for unknown samples is kept constant 

tiirough 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 docum.ented (Figure 3). 

I) Separate data sheets are used if chromatographic conditions change 

J) Eve.Tthing is labeled in ug/L, mg/L, etc. PPM and PPB notations are to 
be avoided. 

VI. Daily System Preparation (Figure 4). 

A) Integrators parameters are initialized 

L Pt. evaluation 

2. Attenuation 

3. Peak markers 

4. Auto zero 

5. Baseline offset (min. 10% of full scale) 
B) Tne baseline is checked for drift, noise, etc. 
C) System parameters are set. 

1. Gas flows (Note: N̂ , air, H, tank pressure on Page 1 of 
chromatograms). 
2. Temperatures 

a) Injeaor 
b) Column 
c) Detector 

D) After last analysis of tiie day conditioned septa are rotated into injection 
ports used during the day and replaced with fresh septa. 
E) Column and injeaor temperatures are run up to bake out residual 
contamination. 

F) Syringes are cleaned each day 

1. 2 and 10 cc syringes are cleaned with Alconox or equivalent 
detergent and brush 
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2. uL syringes are cleaned daily with IP.A 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. 

Vn. 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 colleaed 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 collection botties should be cleaned by 
purging with nitrogen at lOO'C for at least 30 minutes. Once clean, the 
botties should be stored filled with nitrogen at ambient pressure. 
2. Sample botties are filled by placing them in the sample 
stream between the probe and the vacuum pump. Five sample 
bottie volumes should be drawn through the container before 
the final sample is collected. 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 tiie aqueous standards or the metiianol standards used by TRC 
for instrument calibration may be analyzed by the party requesting sample 
splits. 
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Figures 1 through 4 
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