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PRE-DESIGN SAMPLING AND 
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1.0 INTRODUCTION 

Section No.: 1.0 
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This document presents Canonie Environmental Services Corp.'s (Canonie) 
Work Plan for Pre-Design Sampling and Remedial Design for the Pollution 
Abatement Services (PAS) Clothier Disposal site in Granby, New York. The 
general site location is shown on Figure 1. The plan identifies the ac­
tivities which will be performed consistent with Appendix 2 - Scope of Work 
of the Consent Decree between the United States Environmental Protection 
Agency (EPA) and the site's Potentially Responsible Parties. 

The primary components of the remedy include: 

1. Placing a 1-foot clean soil cover over contaminated areas deter­
mined by sampling and analyzing soil samples; 

2. Regrading and revegetating the site to prevent soil erosion and 
control surface water runoff; 

3. Installing riprap as needed in selected areas to prevent soil 
erosion; 

4. Performing long-term soil, sediment, and ground/surface water 
monitoring; and 

5. Performing construction and post-construction air monitoring. 

This Work Plan describes the manner in which pre-design sampling will be 
performed and the remedial design will be completed. 

CanonieEnvironmental 



Section No.: 2.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 2 of 16 

2.0 PRE-DESIGN SAMPLING PLAN 

Prior to preparation of the design plans, sampling of the site soils will 
be necessary to delineate the contaminated area which will be covered with 
1 foot of clean soils. In addition, air samples will be obtained to pro­
vide air quality information for site health and safety protocol during 
remedial construction. 

Field work associated with these objectives will consist of the following: 

1. Site surveying; 

2. Surface soil/sediment sampling and analyses; 

3. Air sampling and analyses; 

4. Borrow-soil sampling; and 

5. Monitoring well inspection and evaluation. 

Details of these proposed field activities are discussed in the following 
sections. (Proposed on-site sampling locations are shown on Figure 2.) 

2.1 Site Surveying 

Site surveying will be performed to: 

1. Locate the five areas identified in the Remedial Investigation 
(RI) and the Record of Decision (ROD) which contain contaminant 
concentrations above ROD-specified remediation levels; 

2. Locate 20 soil-sampling locations to delineate the areal extent of 
elevated contaminant levels; 
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3. Set a bench-mark near the center of the site for use in sampling 
and later remedial construction; and 

4. Provide detailed topographic mapping (contour interval 1 foot, 
scale 1 inch= 25 feet) of the contaminated area of the site and 
adjacent areas for use in the design plan and remedial construc­
tion. The New York State Division of Fish and Wildlife will be 
contacted and asked for assistance in delineating the wetlands 
boundary adjacent to the site. 

Figure 2 shows the five previously identified contaminant areas, the cen­
ters of which will be located in the field by land-surveying methods. The 
approximate boundary of the contaminant cluster area will be used to estab­
lish initial surface soil-sampling locations, also shown on Figure 2. 

Ten sample locations will be established by land survey methods approxi­
mately 20 feet outside of the five-point contaminant area boundary. An 
additional ten sample locations will be established 50 feet from the bound­
ary area. The proposed sampling points will provide a representative 
evaluation of the extent of surface soil contamination. These locations 
will be surveyed and staked in the field prior to sampling. The survey 
will provide actual location coordinates and surface elevations for the 20 
points shown on Figure 2. If conditions warrant sampling in other loca­
tions, the new locations will also be surveyed upon completion of the field 
exploration program. 

A bench-mark will be established on-site near the location shown on Fig­
ure 2. The bench-mark will be established near the center of the site in 
an area that will not be disturbed by remedial construction activities and 
will consist of a steel pin set in concrete. The bench-mark will be used 
to determine pre- and post-remediation ground surface elevations to assist 
in verifying that 1 foot of soil cover was placed over contaminated areas 
as part of the remedy. 
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Finally, in addition to establishing the proposed sampling locations, site 
survey data will be collected to allow preparation of a detailed topo­
graphic map for use in the design plans, during remedial construction, and 
to serve as the basis for as-built drawings which will illustrate pre- and 
post-closure site contours. (The map will be generated with a contour 
interval of 1 foot and at a scale of 1 inch• 25 feet.) 

2.2 Surface Soil/Sediment Sampling and Analyses 

Following the site survey, soil or sediment samples will be collected at 
the 20 approximate locations shown on Figure 2. The soil or sediment 
samples will be collected and analyzed for polychlorinated biphenyls (PCBs) 
and carcinogenic polynuclear aromatic hydrocarbons (CPAHs) concentrations 
to determine which samples exceed ROD-specified cleanup levels. 

Samples will be collected with a decontaminated stainless steel spade and 
scoop and mixed in a stainless steel bowl with a stainless steel spatula. 
Decontamination of sample collection and mixing equipment will consist of 
the following procedure: 

1. Wash with nonphosphate detergent and potable water; 

2. Rinse with potable water; 

3. Rinse with acetone or methanol followed by hexane (solvents will 
be pesticide grade or better); 

4. Rinse with demonstrated analyte-free deionized water; 

5. Air dry; and 

6. Wrap in aluminum foil until use. 
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Field rinse blanks (demonstrated analyte-free deionized water) will be 
taken at the rate of one per sampling day. The field blank will be ana­
lyzed for the same parameters as the soil samples. Field blanks will be 
analyzed as water samples. 

The deionized water used as the final rinse will be demonstrated analyte­
free for all parameters and at the detection limits required for this 
project (see Table 1). The deionized water to be used for final rinse will 
be analyzed before sampling operations commence. The results of the anal­
ysis will be sent at least two weeks before field sampling commences to: 

U.S. Environmental Protection Agency 
Monitoring and Management Branch 
Attention: Laura Scalise 
Building 209 
Edison, New Jersey 08837 

Sampling procedures are as follows: 

1. Remove the top 6 inches of soil or sediment with a precleaned 
spade and scoop. The soil or sediment will be placed in a bowl 
and mixed with a spatula. The spade, scoop, bowl, and spatula 
will be made of stainless steel. The soil will be thoroughly 
mixed in the bowl and any sticks or stones will be removed. 

2. Completely fill an 8-ounce prepared glass jar with soil or sedi­
ment for extractable organics and PCB analyses. 

3. Secure the cap tightly and store the sample at 4 degrees Celsius 
(°C) until shipped to the laboratory via overnight courier for 
analyses. 

4. Label the sample with the following information: 
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o Sample location 

o Depth 

o Date 

o Project number 
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5. Clean the sampling equipment according to the previously described 
procedure after sampling at each location. 

Sample bottles for field blanks and soil or sediment samples will be veri­
fied as clean in accordance with the Contract Laboratory Program Sample 
Bottle Repository Statement of Work. Container and cleaning specifications 
from this Statement of Work are included in Appendix A for reference. 
Proof of bottle cleanliness will be provided with verification documenta­
tion sent to the EPA monitoring and management branch at the address pre­
sented above. 

All 20 samples (and one duplicate sample per 10 samples for quality control 
purposes) will be analyzed by Canonie's in-house laboratory. Canonie's 
laboratory is certified by the State of New York Department of Health for 
organic and inorganic analyses of potable and nonpotable water and environ­
mental analyses of solid and hazardous wastes and soils. In addition to 
routine performance evaluations by the state of New York to maintain 
Canonie's certification, Canonie also participates in the EPA's Water 
Pollution and Water Supply performance evaluations every six months through 
the Environmental Monitoring Systems Laboratory in Cincinnati, Ohio. A 
copy of the results of the most recent evaluation are included in Appen­
dix B. 

Testing will be performed in accordance with the Contract laboratory Pro­
gram (CLP) Statement of Work (SOW) for Organics Analysis, revision February 
1988. The soil samples will be tested for the specific analytes 
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indicated in Table 1. An additional 10 percent of the samples taken (ie, 
two duplicate samples) will also be obtained and analyzed according to 
these test methods for quality control purposes. The detection limits for 
these tests will be 330 micrograms per kilogram (ug/kg) for the polynuclear 
aromatic hydrocarbons and 80 ug/kg for the PCBs. The EPA Region II Stan­
dard Operating Procedures (SOP) for QA/QC reports for the analyses will be 
included with reported results. (A copy of the SOP is included in Appen­
dix D.) Table 2 provides an overview of the sampling activities. 

2.3 Air Quality Sampling and Analyses 

Air sampling will be performed to provide air quality information for pre­
design sampling activities and to establish site health and safety proto­
cols for remedial construction at the site. Air sampling will consist of 
perimeter sampling and personal sampling using both direct reading in­
strumentation and laboratory analyses of sorbent test media. 

2.3.1 Perimeter Monitoring and Sampling 

Perimeter air monitoring will be performed for air particulates and vola­
tile organic compounds (VOCs). Action levels which will dictate the type, 
frequency, and location of air sampling and site personnel safety protec­
tion requirements are as follows: 

1. Particulates - Continuous air monitoring using a Real-Time Aerosol 
Monitor {RAM) for particulate air sampling at a downwind location. 

o Action Level - 150 micrograms per cubic meter (ug/m3). 

o Required Action - Measure the upwind location with the RAM. 
If the particulate measurement is greater than 100 ug/m3 

above the background level, implement additional dust sup­
pression techniques such as reducing vehicle travel on-site. 
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2. Total VOCs - Continuous air monitoring using an organic vapor 
analyzer and HNu. 

o Action Level 1 - Sustained readings of 2.5 parts per million 
(ppm) above background. 

o Required Action - Increase monitoring frequency to include 
continuous upwind monitoring with the OVA and HNu to substan­
tiate that the sampling location is the source of the 
emissions . 

o Action Level 2 - Sustained readings of 5.0 ppm above back­
ground. 

o Required Action - Upgrade site personnel to Level C personnel 
protective equipment. Attempt to locate source of emissions 
and either containerize or provide temporary cover over 
source. 

o Action Level 3 - Sustained readings of 10.0 ppm above back­
ground. 

o Required Action - Conduct specific voe analyses. Complete 
analyses within one working day. 

For VOC Action Levels 1 and 2 above, air monitoring will be performed on a 
continuous basis using both an organic vapor analyzer and a HNu. The 
instruments will be located at a downwind location from sampling activ­
ities. It is assumed that the downwind sampling point will be at or near 
the location identified on Figure 2. The actual sample location(s) will be 
established during field activities based on wind conditions. 

In addition to the real-time monitoring described above, perimeter monitor­
ing will also be performed by sample collection and analyses of sorbent 
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test media. One set of analytical ambient air samples will be obtained at 
the downwind and upwind site perimeter at the approximate locations shown 
on Figure 2 for both VOCs and particulates. At a minimum, this sampling 
will be performed if action Level 3 above is exceeded. Even if action 
Level 3 is not exceeded, an analytical sample will be obtained to verify 
continuous direct reading air monitoring results. Sampling will consist of 
one eight-hour continuous sample obtained in charcoal tube media for voes 
and polyvinyl chloride filter for particulates, and one duplicate sample 
and one blank sample for quality control purposes at the downwind location. 
Climatological data, including wind speed and direction, will be obtained 
on a minimum hourly basis during the eight-hour sampling period. (Sample 
collection and analyses will be performed by Galson Technical Services, 
Inc.'s laboratory located in East Syracuse, New York.) 

2.3.2 Personal Monitoring 

Personal monitoring will consist of one 8-hour sample collected each day 
that field activities are in progress. One worker, subject to the greatest 
potential exposure, will be outfitted with a calibrated air sample pump. 
The personal monitoring samples will be analyzed for VOCs listed in Table 3 
to verify direct reading air monitoring results in the inwnediate work area. 

2.3.3 Sample Collection and Analyses 

Air samples for voe analyses will be collected on solid sorbent carbon 
cartridges. Air samples for particulates will be collected on polyvinyl 
chloride filters. A Gilian pump or equivalent will be used for air sample 
collection. The pump will be calibrated to draw a volume of 100 cubic 
centimeters per minute (cc/min) for voes and 2,000 cc/min for particulates. 
Personal monitors will be calibrated to draw 1,000 cc/min. The collection 
tube for VOCs will include a backup section to detect breakthrough or 
excessive vapor migration. Calibration of the pump will be accomplished 
using a primary standard of volume displacement. Acceptable accuracy of 
the flow rate shall be within± 10 percent. 

CanonieEnvironmental 



Section No.: 2.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 10 of 16 

A "blank" from the same lot as the sample tubes and the duplicate sample 
will be submitted to the laboratory for quality control . The samples will 
be capped, labeled, and chilled (4°C) at the site. The chilled samples 
will then be submitted to the analytical laboratory for testing immediately 
following the 8-hour sampling period. The air samples will be analyzed in 
accordance with NIOSH Methods 1003, 1500 and 1501 for the voes and NIOSH 
Method 0500 for particulates in Table 3. Table 2 provides an overview of 
the sampling activities. 

Air quality analyses will be used to establish the time-weighted, average 
contaminant concentrations for the site. Such monitoring will be used to 
establish appropriate health and safety protocol for the site during reme­
dial construction. Sample results will be compared to applicable Occu­
pational Safety and Health Administration permissible exposure limit for 
detected VOCs to confirm that concentrations are below levels at which 
extraordinary protective measures may be required. 

2.4 Soil Borrow 

Off-site, clean soil borrow sources will be located and sampled during pre­
design sampling for nutrient analyses. The samples will be analyzed for 
pH, total nitrogen, potassium, total phosphorous, iron, manganese, and 
bicarbonate/carbonate. The analyses will be performed to determine the 
suitability of the borrow for .use as plant growth medium and fertilizer 
requirements, if needed. Based on this information and discussions with 
local U.S. Department of Agriculture personnel, a revegetation seeding 
program will be specified. 

In addition, a representative sample of the proposed borrow will be ana­
lyzed for the parameters specified in the Superfund Target Compound List. 
This testing will be performed to verify that the borrow material does not 
contain undesirable constituents. 
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Each of the nine existing monitoring wells at the PAS Clothier site shown 
in plan on Figure 3 will be evaluated to determine its condition for post­
closure monitoring. The wells will first be visually examined for any 
damage near the surface. The depth to the bottom of the well and depth to 
the water surface will be measured. The depth to the bottom of the well 
will be compared to the well completion details presented in the RI to 
determine if silt or debris has filled the bottom of the well casing within 
the screened section. Water level data will be used to verify the ground 
water gradient at the site and determine if wells are located in approp­
riate upgradient and downgradient areas for post-closure ground water 
quality monitoring. If the well is damaged, filled with silt, or foreign 
materials are observed within the well casing, appropriate corrective 
measures, such as well repair or replacement, will be included as part of 
the design plan. 

CanonieEnvirmmental 



Section No.: 3.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 12 of 16 

3.0 REMEDIAL DESIGN PLAN 

Following completion of the pre-design sampling and analyses, a design plan 
will be prepared su11111arizing results of the pre-design sampling. The 
document will include the results of the soil and air sampling, identifica­
tion of affected soils within the Ox Creek floodplain (Figure 2) which will 
be excavated, delineation of the area requiring soil cover, and an evalua­
tion of the current ground water monitoring wells. This information will 
then be used to develop the plan drawings, specifications, and schedule for 
implementation of the remedy . 

3.1 Design Plan 

The design plan will be based on information contained in the RI/Feasibil­
ity Study, the requirements set forth in the ROD and additional data col­
lected during pre-design sampling. The basic approach to site remediation 
is presented in the ROD and will only be refined based on data collected 
during pre-design sampling. The design plan will provide the plans and 
specifications needed to implement the remedy. 

The design plan will include: 

1. A drawing depicting the areal extent of the soil cover and lo­
cat ion(s) of riprap placement for erosion control; 

2. A site grading plan (1-foot contours, 1 inch= 25 feet); 

3. Monitoring well locations; 

4. Construction details; 

5. Technical specifications; and 

6. Implementation schedule . 
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The drawing(s} will depict the areal extent of contamination and the limits 
of the soil cover. The minimum limit of surface soils will be established 
by lines connecting the sampling point locations which show CPAH and PCB 
concentrations above ROD-specified cleanup levels. This delineation of 
contamination will be integrated with topographic considerations to main­
tain surface water control in developing the site grading plan. 

The design plan drawings will indicate the limits of contaminated soils 
within the Ox Creek 100-year floodplain, the excavation requirements for 
these soils, and placement of those materials in the upland area. Finally, 
the drawings will indicate the limits of the proposed soil cover. The soil 
cover limits will coincide with the limits of contamination with the excep­
tion of the Ox Creek floodplain area. In this area, the soil cover limits 
will extend only to the upland edge of the floodplain excavation. 

The grading plan will indicate the limits of clearing and grubbing, exist­
ing and final ground contours, and the location of erosion-protection 
materials. The grading plan will illustrate construction of the I-foot 
soil cover over contaminated areas while maintaining appropriate site 
drainage. Erosion protection (ie, riprap} will be sized based on runoff 
created by the 100-year, 24-hour storm event to preclude gully erosion. 
The grading plan will also delineate areas to be revegetated as part of 
erosion protection. 

Drawings showing the location and construction details of new monitoring 
wells will be included if the pre-design evaluation indicates their current 
condition needs repair or replacement. The drawings will identify cons­
truction/installation details necessary for the modifications or replace­
ment of wells to be used for post-closure monitoring. 

Technical specifications will be prepared which specify the soil cover 
characteristics (ie, thickness and placement tolerances), erosion protec­
tion (ie, riprap}, size and durability requirements, excavation and grading 
tolerances, revegetation seed types and placement methods, and post-closure 
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monitoring requirements for existing wells {or new wells, if required). 
Air monitoring requirements during remedial construction, along with modi­
fications to the health and safety plan contained herein, if appropriate, 
will be included. 

Specific requirements regarding sampling protocols for post-closure moni­
toring of ground water, Ox Creek sediments and Ox Creek surface water, will 
be included as part of the technical specifications of the design plan. 
The monitoring will include annual sampling of water samples from up to 
eight wells for a period of five years after initiation of the remedial 
action at which point an evaluation regarding the necessity for continued 
monitoring will be made. If the evaluation confirms that the chemical 
constituents of concern identified in the ROD do not exceed ROD-specified 
acceptance levels, then sampling will be terminated. 

Each water sample, one duplicate, and one blank {up to 10 samples total) 
will be analyzed for purgeable halocarbons in accordance with EPA Test 
Method 601, CPAHs in accordance with EPA Test Method 610, and PCBs in 
accordance with EPA Test Method 608. Specific test methods and analytes 
are presented in Table 4. The specific analytes will include those iden­
tified in the ROD as chemicals of concern {see Table 4) including PCBs and 
CPAHs. One sample of Ox Creek surface water obtained invnediately down­
gradient and west of the site will be included with the ground water sam­
ples and analyzed for the same constituents employing the test methods 
identified above. 

Finally, one sample of Ox Creek sediments, similarly obtained downgradient 
and west of the site, will be analyzed for purgeable halocarbons in accord­
ance with EPA Test Method 8010, CPAHs in accordance with EPA Test Method 
8100, and PCBs in accordance with EPA Test Method 8080 for the analytes 
identified above and in Table 4. Appropriate blank and duplicate samples 
are discussed in the Project Quality Assurance Plan, Appendix C. Table 2 
sunvnarizes the sampling requirements. 
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EPA CLP-SOW will not be required for these analyses. The results of this 
testing will be used to verify trends in water quality and to detect deg­
radation or improvement of water quality at the site with time. Since this 
data will not be used for verification of limits of contamination, such as 
is needed for site soils, the detailed QA/QC and data packages required by 
the CLP-SOW are not necessary. Should trends in the water quality data 
indicate water quality degradation, then the CLP-SOW procedures would be 
implemented, as stringent QA/QC and analytical procedures are warranted. 

An implementation schedule will be prepared which identifies the various 
tasks and time required to implement the remedy. The schedule will il­
lustrate the estimated time required to complete each task and the total 
time required to complete construction. The schedule will be used to track 
the progress of construction and will indicate the projected date at which 
construction will be initiated and then be completed. 

Drawings will be developed using Canonie's in-house Computer Aided Drafting 
(CAD) system. The CAD system produces quality drawings which can be repro­
duced in various sizes (for either report use or construction sets), have 
high resolution for detail, and can be easily revised to illustrate as­
built conditions. 
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Activities will initiate following the EPA's approval of the pre-design 
work plan and once the soils have thawed at the site to permit sampling. 
It is expected that soil sampling will be performed in the spring of 1990. 
Testing will be expedited to obtain analytical results within two weeks of 
sampling. As indicated by the schedule, the design plan will be submitted 
within 30 days of completion of soil sample analyses. Figure 4 illustrates 
the proposed schedule of pre-design sampling activities. 
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TABLE 1 

SOIL SAMPLE ANALYSES 

Contract 
Required 

Quantitation 
Number of Limits 

Analyte Analyses Method (uq/kg} 

PCB-Aroclor 1242 20 EPA 8080 80 .0 
Benzo (a) Anthracene 20 EPA 8270 330 
Benzo (b) Fluoranthene 20 EPA 8270 330 
Benzo (k) Fluoranthene 20 EPA 8270 330 
Benzo (a) Pyrene 20 EPA 8270 330 
Chrysene 20 EPA 8270 330 

Notes : 

1. Analytical methods in accordance with the "Contract Laboratory Program 
Statement of Work for Organic Analyses," revision February 1988 . 

2. For a summary of the number of QA/QC samples, preservatives, sample 
containers, sample volumes, and sample holding times~ see Table 2. 
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TABLE 2 

OVERVIEW OF SAMPLING ACTIVITIES 

Number 
of Number Number Number 

Repre- Number of of of Sample Sample 
sentative of Rinseate Trip Field Container Holding 

Analyses Matrix Samples Duplicates Blanks_ Blanks Blanks Preservatives Volume _ Time 

Pre-design EPA 8270 Soil 20 2 - - - Cool, 4°C 1-8 oz. 10 days 
Soil/ glass jar 
Sediment EPA 625 Water - - 1/day - - Cool, 4°C 1-4 1 amber 5 days 
Sampling glass bottle 

EPA 8080 Soil 20 2 - - - Cool, 4°C 1-8 oz. 10 days 
glass jar 

EPA 608 Water - - 1/day - - Cool, 4°C 1-4 1 amber 5 days 
glass bottle 

Pre-design EPA 8270 Soil 1 1 - - - Cool, 4°C 1-8 oz. 10 days 
Borrow glass jar 
Soil EPA 8080 Soil 1 1 - - - Cool, 4°C 1-8 oz. 10 days 
Sampling glass jar 

Pre-design NIOSH 0500 Air 2 1 - - 1 Cool, 4°C PVC filter 28 days 
Air NIOSH 1003 Air 3 1 - - 1 Cool, 4°C Carbon Mole- 28 days 
Sampling NIOSH 1500 cular sieve 

NIOSH 1501 cartridge 

Post-closure EPA 8240 Soil 1 1 - 1/day - Cool, 4°C 2-120 ml 14 days 
Sediment glass vials 
Sampling EPA 624 Water - - 1/day - - Cool, 4°C, 2-40 ml 7 days 

Hydrochloric glass vials 
Acid 

EPA 8270 Soil 1 1 - - - Cool, 4°C 1-8 oz. 14 days 
glass jar 

EPA 625 Water - - 1/day - - Cool, 4°C 1-4 l amber 7 days 
glass bottle 

EPA 6010 Soil 1 1 - - - Cool, 4°C 1-8 oz. 14 days 
glass jar 
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TABLE 2 

OVERVIEW OF SAMPLING ACTIVITIES 
(Continued) 

Number 
of Number Number Number 

Repre- Number of of of Sample Sample 
sentative of Rinseate Trip Field Container Holding 

Analyses Matrix Samples Duplicates Blanks Blanks Blanks Preservatives Volume -1irne 

EPA 200.7 Water - - 1/day - - Cool, 4 °C, 1-500 ml 7 days 
Hydrochloric polyethylene 
Acid bottle 

EPA 8010 Soil 1 1 - 1/day - Cool, 4°C 2-120 ml 14 days 
glass vials 

EPA 601 Water -- - 1/day - - Cool, 4°C, 3-40 ml 7 days 
Hydrochloric glass vials 
Acid 

Post-closure EPA 601 Water 9 1 1/day 1/day 1/day Cool, 4°C, 3-40 ml 14 days 
Ground Water Hydrochloric glass vials 
and Surface Acid 
Water EPA 2500 Water 9 1 1/day - 1/day Cool, 4°C 3-40 ml 14 days 
Sampling glass vials 

EPA 608 Water 9 1 1/day - 1/day Cool, 4°C 3-1 l amber 7 days 
glass 
bottles 

EPA 610 Water 9 1 1/day - 1/day Cool, 4°C 3-1 l amber 14 days 
glass 
bottles 

EPA 200.7 Water 9 1 1/day - 1/day Cool, 4°C, 1-500 ml 40 days 
Hydrochloric polyethylene 
Acid bottles 
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TABLE 3 

AIR SAMPLE ANALYSES 

Number of 
Analyte Analyses Method 

Nuisance Dusts 2 NIOSH 0500 
Calcium Carbonate 2 NIOSH 0500 
Ce 11 ul ose 2 NIOSH 0500 
Glycerin Mist 2 NIOSH 0500 
Limestone 2 NIOSH 0500 
Benzyl chloride 3 NIOSH 1003 
Bromoform 3 NIOSH 1003 
Carbon tetrachloride 3 NIOSH 1003 
Chlorobenzene 3 NIOSH 1003 
Chlorobromomethane 3 NIOSH 1003 
Chloroform 3 NIOSH 1003 
Q-dichlorobenzene 3 NIOSH 1003 
Q-dichlorobenzene 3 NIOSH 1003 
1,1-dichloroethane 3 NIOSH 1003 
1,2-dichloroethylene 3 NIOSH 1003 
Ethylene dichloride 3 NIOSH 1003 
Hexachloroethane 3 NIOSH 1003 
Methylchloroform probylene 

dichloride 3 NIOSH 1003 
Tetrachloroethylene 3 NIOSH 1003 
1,1,2-trichloroethane 3 NIOSH 1003 
1,2,3-trichloropropane 3 NIOSH 1003 
Cyclohexane 3 NIOSH 1500 
Cyclohexene 3 NIOSH 1500 
n-heptane 3 NIOSH 1500 
n-hexane 3 NIOSH 1500 
Methylcyclohexane 3 NIOSH 1500 
n-octane 3 NIOSH 1500 
n-pentane 3 NIOSH 1500 
Benzene 3 NIOSH 1501 
P-tert-butyltoluene 3 NIOSH 1501 
Cumene 3 NIOSH 1501 
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TABLE 3 

AIR SAMPLE ANALYSES 
(Continued) 

Number of 
Analyte Analyses Method 

Ethyl benzene 3 NIOSH 1501 
Methyl styrene 3 NIOSH 1501 
Napthalene 3 NIOSH 1501 
Styrene 3 NIOSH 1501 

Notes: 

1. Analyses for Methods NIOSH 1003, 1500, and 1501 include two perimeter 
air samples and one personal air sample. Analyses for Method NIOSH 
0500 include two perimeter air samples. 

2. For a su1T111ary of the number of QA/QC samples, preservatives, sample 
containers, sample volumes, and sample holding times, see Table 2. 
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TABLE 4 

POST-CLOSURE MONITORING 
SEDIMENT, GROUND WATER, AND SURFACE WATER ANALYSES 

Analyte 

Soils - Ox Creek Sediment 

Acetone 
Bis(2-ethylhexyl)phthalate 
2-butanone 
Carcinogenic PAHs 
4-chloro-3-methylphenol 
2,4-dimethylphenol 
Di-n-butylphthalate 
Di-n-octylphthalate 
Methyl phenols 
N-nitrosodiphenylamine 
Non-carcinogenic PAHs 
PCB Aroclor 1242 
Phenol 
Tetrachloroethene 
Toluene 
Xylenes 
Cadmium 
Selenium 
Silver 
Thallium 
1,2-dichloroethene (trans) 
Methylene chloride 
1,1,1-trichloroethane 

Method 

EPA 8240 
EPA 8270 
EPA 8240 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8270 
EPA 8080 
EPA 8270 
EPA 8010 
EPA 8240 
EPA 8240 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 8010 
EPA 8010 
EPA 8010 

Quantitation 
Limits 
(mg/kg} 

0 .125 
0.330 
0.125 
0.330 
0.330 
0.330 
0.330 
0.330 
1.65 
0.330 
0.330 
0.05 
0.330 
0.02 
0 .125 
0.125 
1.0 
1.0 
5.0 
5.0 
0.02 
0.02 
0.02 
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TABLE 4 

POST-CLOSURE MONITORING 
SEDIMENT, GROUND WATER, AND SURFACE WATER ANALYSES 

(Continued} 

Analyte 

Ground Water and Ox Creek 
Surface Water 

Bis(2-ethylhexyl}phthalate 
1,2-dichloroethene (trans} 
1,1,1-trichloroethane 
Trichloroethene 
Tetrachloroethene 
Xylenes 
Cadmium 
Chromium 
Manganese 
Carcinogenic PAHs 
PCB Aroclor 1242 

Method 

EPA 610 
EPA 601 
EPA 601 
EPA 601 
EPA 601 
EPA 2500 
EPA 200.7 
EPA 200.7 
EPA 200.7 
EPA 610 
EPA 608 

Quantitation 
Limits 
(mg/1) 

0.01 
0.0005 
0.0005 
0.0005 
0.0005 
0.005 
0.005 
0.005 
0.05 
0.01 
0.50 

Note: For a sun111ary of the number of QA/QC samples, preservatives, sample 
containers, sample volumes, and sample holding times, See Table 2. 
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I 
• 

Con t:l iner 
T ype 

A 

B 

C 

D 

E 

F 

SAMPLE BOTTLE REPOSITORY 

SUPIRFUND CONTAINER SPECIFICATIONS 

Specifications 

Contajncr: 80 ou•cc amber aiass,, ring 
handle bottle / jua, ;a anm neck finish . 

Closure: black phenolic, baked polyethylene 
cap, 38-430 size, .015 mm reflon liner. 

Total Wejght: 2.45 lbs. 

Container: 40 ml alass vial, 24 mm neck 
finish. 

CJosure: black phenolic, open-top, screw 
cap, JS cm openin1, 24-400 size. 

Recommended 
No. 

Per Case 

6 

72 

Septum: 22 m.m disc of .00S inch tenon bondr.1 
to .120 inch silicon for total th ickness of .125 
inch. 

Total Weight: .72 oz. 

Container: 1 liter natural hi&h-density 
polyethylene, cylinder-round bottle, 28 mm 
neck finish. 
Closure: white polyethylene, white ribbed, 
28-410 size; f217 polyethylene liner. 

Total We ight: 1.89 oz. 

Container: 120 ml. wide mouth, &lass vial, 
48 mm neck finish. 
Closure: white polypropylene cap, 48-400 
size; .015 mm teflon liner. 

Total Weiabt: 4.41 oL 

Container, 16 ounce tall, wide mouth, 
straight-sided, flint &lass jar, 63 mm neck 
finish. 
Closure: black phenolic, baked polyethylene 
cap, 63-i00 size, .OlS mm teflon liner. 

Total Wcicbt: 9.9s oL 

Container: a ounce short, wide mouth, 
straight-sided, flint &lass jar, 70 mm neck 
finish. 
Closure: black phenolic, baked polyethylene 
cap, S&-400 size, .030 mm teflon liner. 

Total Weiabt: 1.ss oL 

42 

72 

48 

96 

Recommended 
No. Per 

Case Lot 

16 

2 

2 

Fi1ure 9-1 - Container/Component Material Specifications 
39 
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Container 
Type 

G 

H 

] 

K 

L 

Specifications 

Container: 4 ounce tall, wide mouth, 
straight-sided, flint &lass jar, 48 mm neck 
finish. 
ctosure: black phenolic, baked polyethylene 
cap, 48-400 size, .015 mm teflon liner. 
Total Wejght: 4.70 oz. 

Contajner: 1 liter amber. Boston round, 
glass bottle, 33 mm pour-out neck finish. 

Ciosure: black phenolic, baked polyethylene 
cap. 33-430 size, .015 mm teflon liner. 

Total Wejght: 1.1 I lb. 

Cont3jner: 32 ounce tall, wide mouth, 
straight-sided paragon, flint glass jar, 89 mm 
neck finish. 
Closure: black phenolic, baked polyethylene 
cap, 89-400 size, .015 mm teflon liner. 

Total Wejght: 1.06 lb. 

Contajner: 4 liter amber glass. ring handle 
bottle/ jug. 38 mm neck finish. 

Closure: black phenolic, baked polyethylene 
cap, 38-430 size, .015 mm teflon liner. 

Total w~ight: 2.88 lb. 

Container: 500 mt high density 
polyethylene, cylinder-round bottle, 28 mm 
neck finish. 
Closure: white polypropylene cap, 28-410 
size; F2 l 7 polyethylene liner. 

Total Wejght: 1.20 oz. 

Recommended 
No. 

Per Case 

120 

30 

36 

4 

48 

Recommended 
No. Per 

Case Lot 

3 

3 

25 

2 

Ficure 9-1 (coat'd) - Coatalaer/Compoaeat Material Specifications 
40 
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II. SVPERFU1'D ASD NON-SUPERFUND CO?'iT AIN!:.R CL!ANING 

The Contractor shall clean and prepare containers and component materials accord ing 
to the following procedures specified by container type . 

A. Super( und Containers 

cor-;T AINER TYPE A: 

C01'.'T AINER TYPE E: 

CONTAINER TYPE F: 

CONT A INER TYPE. G: 

CONT A INER TYPE H: 

CO~"T AIN£R TYPE J: 

CONTAINER TYPE K: 

10 ounce amber glass bott\e 

16 ounce -..ide-mouth glass jar 

8 ounce wide-mouth rJass jar 

4 ounce wide-mouth glass jar 

1 liter amber glass bottle 

32 ounce wide-mo'..lth glass jar 

4 liter amber glass bottle 

SAMPLE TYPE: £.xtractable Oraanics (Types A, E, F, G H, J and 
K); and Metais (Types E, F, G and J) in Soils 
and Medium/High Concentration Water 

CLEANING PROCEDURE: 

o Wash glass bottles, teflon liners, and caps in hot tap water with 
laboratory grade non-phosphate detergent. 

o Rinse three times with tap water. 

o Rinse with 1:1 nitric acid (metals-grade HN03, ASTM Type I 
deionized water). 

o Rinse three times with American Society for Testing and Materials 
(ASTM) Type I organic-free water. 

o Oven dry at 12s0c for one hour. 

o Rinse with pesticide grade hexane using: 20 mL for 1 /2 gallon 
container; 10 ml for 32-oz and 16-oz containers; and 5 mL for 8-oz 
and 4-oz containers. 

o Oven dry at 12s0c for one hour. Allow to cool to room temperature 
in an enclosed contaminant-free environment. 

o Place linen in lids and cap containers. 

o Label each container with Lot Number and pack in case. 

o Label exterior of each case in Lot with Lot Number. 

o Store in contaminant-free area. (Amber glass containers shall not be 
exposed to sunlight.) 

CONTAINER TYPE B: 

CONTAINER TYPE D: 

SAMPLE TYPE: 

40 mL glass vial 

120 mL glass vial 

Purgeable (Volatile) Organics 

8/87 Rev. 
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CLEANING PROCEDURE: 

o Wash glass vials, teflon-backed septa, teflon liners, and caps in hot 
tap v.-ater using laboratory grade non-phosphate detergent . 

o Rinse three times with tap v.-ater . 

o Rinse three times with ASTM Type l organic-free water. 

o Oven dry vials, caps, septa. and liners at 1os0c for one hour. 

o Allow vials, c:aps, septa, and linen to cool to room temperature in an 
enclosed contaminant-free environment. 

o Seat 40 mL vials with septa (teflon side down) and cap. 

o Place liners in lids and cap J 20 mL vials. 

o Label each vial with Lor Number and pack in case. 

o Label exterior of each case with Lot Number. 

o Store in contaminant-free area. 

CONT AJNER TYPE C: 

CONT A INER TYPE L: 

SAMPLE TYPE: 

J L polyethylene bottle 

500 ml polyethylene bottle 

Metals, Cyanide, Sulfide 

CLEANING PROCEDURE: 

o Wash polyethylene bottles and caps in hot tap water with laboratory­
grade non-phosphate detergent. 

o Rinse with l:J nitric acid (metals-grade HNO3, ASTM deionized 
water). 

o Rinse three times with ASTM Type I deionized water. 

o Invert and air dry in contaminant-free environment. 

o Cap bottles. 

o Label each container with Lot Number and pack in case. 

o Label exterior of each case with Lot Number. 

o Store in contaminant-free area. 

7/87 Rev. 
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I. SLP[RFUJ'<,;D A~D NOs-sun::RFUND QUALITY ASSURANCE CHECKP011'TS 

The key quality assurance/quality control (QA/QC) activities of the Contractor sha ll 
be: incoming materials inspection and QC testing of cleaned Lots of containers. 
including monitoring of QC container storage area. Written records of results of all 
QC inspections (signifying acceptance or rejection) shall be maintained as part of the 
permanent Repository files . AJJ QA/QC records (i.e ., preparation/QC logboo k, 
ar:2 '. y\ical data, data tapes, storage 10&) shall be kept in the Repository in a cen tral 
lOC:ltion . 

Following is a descripuon of the two primary QC checkpoints. 

A. lncomi■e Materials lnspectloa 

The Contractor shall inspect a representative item from each case/ carton of 
containers and component materials received from a vendor, to check for 
conformance with contract specifications. Any deviation shall be considered 
unaccei,uble, UIJ materials shall immediately be returned to the vendor for 
replacement. The Contractor shall maintain a log of iucoming shipments (see 
Figure 17, Incoming Materials Inspection Log), in which cases/cartons shall be 
identified by material type, vendor purchase order number and delivery date . 
The Contractor shall indicate on this Jog the date of incoming inspection and 
acceptance or rejection of the material. 

B. Quality Control Inspection or Cleaned Lots or Containers 

J. Superf uftd Conttiners 

Following container cleaning and labeling, the Contractor shal l 
randomly select two containers from each container Lot to be used for 
quality control purposes. A notice, as shown in Figure 11, shall be 
placed in each case from which QC containers have been removed . 
The two categories of QC containers are: Analysis QC Containers and 
Storage QC Containers. 

a. Analysis QC Containers 

One sele~ed QC container per Lot shall be designated as the 
Analysis QC Container. The Analysis QC Container(s) shall be 
analyzed by the Contractor to check for contamination, prior to 
releasina the container Lot for shipment. The QC analyses 
procedures to be used by the Contractor for determination of 
extractable organics, pesticides, volatiles, metals, and cyanide 
are specified in Part II of this section. This series of analyses 
shall constitute the QC check for Superfund Analysis QC 
Containers. 

so 8/87 Rev. 
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I . QC Clearance 

If the representative Analysis QC Container(s) passes the 
QC check, the related Lot of containers shall be assigned 
the appropriate QC number (see 2., b., follow ing ) and 
released from Inventory Control Poiot No. 3 - Prepared 
and Awaiting QC Clearance. The Contractor sh.ill labe l 
ont face (excluding top and bottom faces) of each case 
of the Lot v.-ith the QC Clearance number and move the 
Lot to Inventory Control Point No. 4 - Cleared for 
Sbjpment. Tbe appropriate QC number shall then be 
entered in the prepu2tion/QC Jogbook (see Figure 20) 
to indicate clearance or rejection of the Lot for 
shipment. 

2. QC Clearance/Rejection Number 

, The QC number shall be a six-digit n1..mber sequentially 
assigned to Lots that have undergone QC analysis . The 
first alphabetical character shall be the container type 
lttter (from Figure 9). the next four digits shall be 
assigned seQuentially in numerical order (starting with 
•0001• for the first Lot to undergo QC analyses), and the 
last chancter shall be either a •c- to indicate clearance , 
or an •R• to indicate rejection (see c .• below). 

SI 4/87 

A-6 



3. QC Rejection 

If the Analysis QC Container is found to be 
contaminated per the specified QC analysis procedures , 
the appropriate QC Rejection Number shall be ass igne d 
and entered in the preparation/QC Loa (see Figure 20}. 
The Contractor ,ball then reclean/reprepare and rerun 
QC on the entire Lot of containers from which the 
contaminated container originated, at no additional cost 
to the aovernment. Container labels shall be either 
removed or obscured and the entire Lot returned to 
Inventory Control Point No. 1 for reprocessing under a 
new Lot Number. In this event, the Storage QC 
Container for that Lot shall be removed from the 
storage area and returned with the Lot for reprocessing . 

A laboratory standard and a blank shall be run with 
each QC analysis. All QC analysis results shall be kept 
in chronological order by QC report numbers in a 
central QC file. As specified, the QC numbers assigned 
shall be documented in the preparation logbook, 
indicatina acceptance or rejection, and date of analysis , 
as shown in Figure 20. 

The Contractor shall not, under any circumstances, 
release a container Lot for shipment prior to QC analysis 
and clearance. Once the containers have cleared QC, 
the Contractor shall store the containers in a 
contaminant-free area until packaging and shipment. 

b. Storage QC Containen 

One selected QC container per Lot shall be designated as the 
Storage QC Container. The Storage QC Container shall be 
separated from the Lot after cleanin& and labeling and stored 
by the Contractor in a desianated contaminant-free storage 
area, which shall be continuously monitored for volatile 
contaminants. The date the. storaae container is placed in the 
storage area shall be entered into the Storage QC Container 
logbook (see Fiaure 19). 

Upon EPA Project Officer request, the Contractor shall remove 
the Storaae QC container from the storaae area and analyze the 
container usin& the QC analysis procedures specified for that 
container type. Such analysis shall be completed and data 
reported to the Project Officer within ten (10) days following 
the analysis request. Analysis of the Storaae QC Container will 
be indicated if contamination of the particular container Lot 
comes into question at any time punuant to Contractor 
shipment. Upon removal, containen shall be togaed out of the 
storage area. 

Sl 4/87 
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~ : QC Storage Container analyses are considered part of 
the contract QA / QC requirements and shall be performed bv 
the Contractor as required at DO add itional cost to th~ 
government. 

Tht designated storage area for the Storage QC Containers shall 
be monitored continuously. A pre-c:l~ned, QC cleared 40 ml 
vial filled with ASTM Type I organic-free water shall be placed 
in the storage area. These vials shall be changed at one-wee k 
intervals . The removed vial shall be subjected to the volat ile 
organics QC check procedure described in Part II of this 
Section. Any peaks shall indicate contamination . 
Contaminants, if present, shall then be identified and the results 
included in the monthly report. In the event that contaminants 
are detected, the Contractor shall notify the EPA Project 
Officer immediately. 
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II. St:PERFVND AND NON-SUPERFUND QUALITY CONTROL TESTING 
PROCEDURES 

The type(s) of QC tests applied correlates with the type of container being tested and 
its future use in sample collection. The required QC tests are for determination of: 
extractable organics, pesticides, volatile organics, metals, cyanide, and conductivity. 
Quality control tests shall be run according to the container type and related sample 
type utilizing rhe specified Method(s), as described following. 

A. Determination of Extnctable Organics/Pesticides - Quality Control Procedure 
for Superfund Container Types A, E, F, G, H, J, and K. 

1. Sample Preparation 

o Add sixty (60) ml of pesticide-grade methylene chloride to the 
container and shake for two minutes. 

o Transfer the solvent to a Kuderna-Danish (KO) apparatus 
equipped with a three-ball Snyder column. Concentrate to less 
than IO ml on a steam bath. 

o Add 50 ml of pesticide-grade hexane to the KO apparatus by 
slowly pourin1 down throuah the Snyder column. Concentrate to 
less than 10 ml to effect solvent replacement of hexane for 
methylene chloride. 

ss 8/87 Rev. 
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o Concentrate the so!\'ent to I mL usicg a micro-Snyder colurr:n . 

o Prepare a solvent blank by adding 60 mL of pest icide-grJce 
hexane directly to a KO apparatus and proceed as above . 

Extractable Organics QC Check 

o Inject 3 ut of solvent into a gas chromatograph mass spectrome ter 
(GC/ MS). 

o GC(MS operating conditions are listed in Figure I 3. NOTE: As 
an alternative to the column specified in Figure 13, the follow ing 
column may be used. 

Co!umn - 30 m x 0.25 mm ID (or 0.32 mm) bonded-phase 
silicone-~t~ fused silica capillary column (J&.W Scientific DB-5 
or equivalent). A film thic.kJless of 0.25 micron may be used . 

o An;- peaks found in the container solvent that are not found in the 
solvent blank or with peak hei&hts or areas not within ± 50% of 
the blank peak heiaht or area shall be cause for rejection. 

o Perform tentative identification and tentative quantitation of an y 
contaminant(s) that cause rejection of a container Lot. 

o A standard mixture of the JO semivolatile organic compounds 
listed in Figure 12 with concentrations in the 20-50 ppb range 
must be analyzed to ensure that the required sensitivities are 
achieved. 

o A blank shall be run with each analysis. 

3. Pesticides QC Check 

o Inject 1 uL of solvent into a aas chromatoaraph (GC) equipped 
with an electron capture detector (ECO). 

o GC/ECD opentin& conditions are listed in Figure 14. 

o Any peaks found in the container solvent that are not found in the 
solve11t blank or with peak heiahts or areu not within ± 50% of 
the blank peak height or area shall be cause for rejection. 

o A standard mixture of the 5 pesticide organic compounds listed in 
Figure 12 with concentrations in the 0.10 to 1 ppb range must be 
analyzed to ensure that the required sensitivities are achieved. 

o A blank shall be run with each analysis. 

S6 8/87 Rev. 



B. Determination of Volatile Organics - Quality Control Procedure for Superf und 
Container Type B (including 40-mL QC storage monitoring vials ) and 
Container Type D. 

\ 
o Fill the container with A3TM Type I organic-free water. 

o Ana\y~e for v0Ja1ilt 0flllics by EPA Method 624 (44 FR 69464 . 
December 3. 1979) using GC/MS with the operating conditions specified 
fo Figurt J5. 

o Any pnb not found in the blank, or with peak heights or areas not 
within ± SO% of the blank peak height or area shall be cause for rejection . 

o Perform tentative identification and tentative quantitation of any 
contaminant(s) that cause rejection of a container Lot. 

o A sundzrd mixture of die S volatile Oflanics listed in Figure 12 with 
concentrations in the 20-50 ppb range shall be analyzed to ensure that the 
required sensitivities are achieved. 

o A blank shall be run with each analysis. 

C. Determination of Metals - Quality Control Procedures for Superfund Container 
Types C, E, F, G, J, and L. 

o Add 50 ml of ASTM Type I deionized water to the container and acidify 
with 0.5 ml metals-grade HNO3. Cap and shake well. 

o Treat the sample as a dissolved metals sample. Analyze the undigested 
water by applying the EPA method specified in Figure 16. The detection 
limits must not exceed the detection limits shown in Figure 16. 

o Concentration at or above the detection limit for each parameter (listed in 
Figure 16) will be cause for rejection of the Lot of containers. 

o A set of standards in the expected working range and · a blank must be 
analyzed with each analytic run. The acid matrix of the standards and 
blank must match that of the samples. 

D. Determination of Cyanide - Quality Control Procedures for Superfund 
Container Types C and L 

0 Cyanide is to be determined by EPA Method 335.1, 335.2, or 335.3 1 by 
placing 250 ml of ASTM Type I deionized water in the container. Add 
1.25 ml of 6N NaOH. Cap the container and shake vigorously for two 
minutes. Analyze an aliquot by the EPA method selected. The detection 
limit must be 10 ppb or lower. 

1 U.S. EPA. 1979, Methods for Chemical Analysis of Water and Wastes EPA-600/4-79-020, 
Washington, D.C. 

51 8/87 Rev. 
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o A blank must be run by analyzing an aliquot of the ASTM Tyre I w3 1er 
used above. 

o A set of standards in the expected working range must be anal yzed with 
each run along with the blank. 

o The detection of contaminants of 10 ppb cyanide • ·irl be cause for 
rejection of the Lot of containers. (Note: Conaimination could be due to 
the containet. lhe cap. or the NaOH). 
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Compoucds Analyzed To Demonstrate Sensitivity 

Vola ti le -

Mer1'ylent- Chloride 
Acetone 
Toluene 
2-Butanone 
Trjchlor~thrne 

Semivolatiles -

Benzoic Acid 
Pentachlorophenol 
.Bis(2-ethylhexyl) phthalate 
Di-n-butyl phthllate 
Nitro benzene 
Diethyl phthalate 
Hexacblorobe02~ne 
2,6-Dinitroto\uene 
4-Bromophenyl phenyl ether 
4-Chloroaniline 

Pesticides -

Endrin 
4-4'DDT 
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Eltmtnt 

Alum inum 

Antimon y 

Arsenic 

Barium 

Beryllium 

Cadmium 

Cal:ium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
. . 

Zinc 

A~AL \iICAL METHODS FOR 
MET AL ANALYSIS 

Methods I 

200.7 

204.2 

206.2 

200.7 

200.7 or 210.2 

213.2 

200. 7 or 21 S .1 

200.7 or 21!.2 

200.7 

200.7 

200.7 

239.2 

200. 7 or 242.1 

200.7 

245.1 

200.7 

200. 7 or 251.1 

270.2 

200. 7 or 272.2 

200.7 or 273.1 

279.2 

200.7 

200.7 

Ftaure H 

Metals QC Anal,·sis Re11uiremeat1 

Detection 
Limit. ui ' L 

80 

5 

5 

50 

1 

500 

10 

20 

10 

50 

4 

100 

10 

0.2 

20 

1000 

2 

s 
1000 

5 

10 

10 

1u.s. EPA, 1979, Methods for Chemical Analysis of Water and Wastes EPA-600/4-79-020, 
Washinaton, D.C. 
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mt UID: 31 
w1, : 1me LAI IWIE: Cnnit ln9inttH tat MD: t-3-1--lM 

Malyt, Alpul Ntln ltsult. Satt1taet.ory Liait., Mar1ir.al Liait.l Scort ............... -......... --· 
lllNnd Alpul 

Ch11ical Oxy91ft DNlnd 1300 80,201 83,4000 67,240 • 93.162 63.173 • 9'1.229 4 
CMl1e11 Oxn,nDtNnd 1301 140.038 154,0000 122,119 - 157,lS? 117,285 - 162.191 • 

Jlnidut AlpiJl 

Solids, fo~l lffi 226,68! 202,0000 ~01.~o • m.ao 1'3,243 - ~.1'7 • Solids, total l~i 535.111 41J6.0000 496,162 - 574.060 · 483,941 .. 586.281 3 

SoliQI, Tot-11 DissolYtd 1137 200.892 173.0000 1?1,3'4 - 230.390 162.138 • 239.646 4 
_Solid,, Tot-11 Dittolvtd lffi 466.336 m.0000 432.459 • 500.213 421,830 - Sl0,8G 3 

Waste wattr Hydrogen Ion Mpul 

Hydro,en Ion <pH> 12'2 9.146 9,1500 ,.o:. - 9,264 a.m - 9,301 • Mydra,en 101'1 (pk) 1293 4,511 4.5000 4,431 - 4.SSS 4.413 - 4.609 4 

total Alkalinity AIP',11 

Alt.1linity 1320 4'6.084 503,0000 46,,1u - 522,426 461,416 - S30.6~ 4 
Ab.alil'lit.y 13,1 ~1.lZI ~.0000 303.016 • 339.228 :l9?.334 • 344.910 4 

?ot1l M.rdntss Aapul 

Kvdntss, tot.al 1322 ,1.8'3 ?0.5000 61.3'1 - 14.3SS 59,335 • ,,.391 4 
Mu<Nu, Tc\.11 1324 113,W 120.0000 lOS.611 - 122.245 103.071 • 124.845 4 

Inor,anic: lirt.ritnt. Aapul 

Or\hophospna\t (H P) 1327 4,998 4,8800 4,SS7 - 5,431 4.419 • 5.5'1? 4 
Or~pho1,nau <as P> 1328 1,681 1.6500 1,SOS - 1.8'9 1.448 .. 1,926 4 • 

I 

Wnt.t IAt.tt Kintnl Alpul 

Chloride 3306 m.073 2'2,0000 257.805 • 211,Ml 253,014 • m.1:n 4 
Chloride 4306 128,162 122,0000 11,.r,o3 - 136,721 11,.,1, - 13',407 • I 

~ --' 
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IWIIGllllffAL tMOU!GIY AmDYN. W 

8•POHILI IMm am.mu PIOIICIKT mt IIPOlt 

!ISt NWD: 31 
LAIID ; 10'198 WM: Cnnit En,inttrs tlBr M'tE: t-J~1119 

, 

INlyw M9tJl lltll'I Inuit 1at11tctory Li■i\1 lllrtinal Li1it1 ac.w, - --- ,. .... ___________ ......, 
---

Pluotidl, total 3306 2,441 2,4100 2,112 • 2,'86 2,00i - 2.892 4 
Fluoridl, totll U06 S.155 S,2500 4,442 • S.868 4.218 • 6.092 4 

Potnsiia, tot.al 3306 133,18' 131.0000 111,298 - 149,074 112.313 - 154.059 4 
Pot.Hsiia, tot.al 4306 500,193 t38,0000 436.140 • 5'4,246 416,0.U • 584,344 4 

Sodiia, tot.al 3306 171.'58 180.0000 161,ffl - 198,ffl 19',171 • 203,738 4 
Sodiia, tot.al 4306 n.m 87.6000 7',782 • 91.'82 16.770 - 101,9'4 4 

Sultat.t (H 504) 3306 1'3.118 161,0000 145.674 - 180.~ uo.201 • 186.036 4 
Sulh~ (n 804> 4306 6af>.086 56~.0000 548,433 • 703,749 524.054 • '28,118 • 

flat.all Kiimrt tl Alpul 

Cadai1a. !ml 1319 49.915 41,iOOO 43,020 - 56.110 40.~ - 58,974 4 
Cdita, Tot.11 2319 It.SOI 80.8000 1'.93S - 92,081 74,551 • k,t58 4 

Copper, total 1319 135,093 136,0000 123,339 • 146.847 111.~1 - l~.sz 4 
Copper, tot.al 2319 21,4,914 287,0000 264,804 • 305,024 ~.495 • 311,334 4 

Lt.ad, toul 131CJ 1'5.478 111.0000 144.045 - 186.911 137,320 - 193,636 4 
Ll~d, tohl 2319 349,866 36~.oooo no.tu - 379.501 310,932 .. 388,800 4 

16al'lgft1t, total 1311 149.'32 U?.0000 137.431 - 162.433 133,509 - 166.~5 • ftlntintst, to"l 231, US.926 410.0000 381,011 - 450.175 370,lt3 • 4'1.710 4 

Nieul, Tot.al 1319 m.m 233.0000 212.428 ffi,126 aos.101 2",453 ' 4 
Niek1l, Tot.al 2311 140.372 331.0000 316,899 • 3'3,8C 309,534 • 111.:no 4 

Zint, !at.al 1319 ffl,153 780.0000 132.S82 - ffl,124 112,721 • 878.ffl 4 
'line, Toul 2319 1660,0l4 1'40.0000 1512,03? - 1808,131 1465,SM • 1154.$84 4 

I 
;._ 



WlD : 10798 

W lllt.111 llixtuu t2 AlpiJl 

Al1J1iN, Total 
Alua1MJ1, to~l 

ArHl\iC, total 
AtHl'lic, toul 

Chr01iU1, toul 
Chr01i1J1, to"l 

Iron, tot.al 
ItOfl, toul 

"'rcury, tot.-11 
l'ltr~uri, tohl 

Stleni~, Tot.11 
Stltraiua, tot.il 

W lllt.lls Ki>c\urt t3 Aap1,1l 

Anti1ony, to"l 
Antia:,ny, tot.il 

'81r1111ua, loial 
t,ryll11.1a, Tot.al 

Cobaltt !0hl 
Cobia, ro"l 

Kolybdtfg, lo\al 
' ·· l'lcltbdt!'IUI, tot.al 

IMDllmN Cllffll D WGWOIUS • BIWCH 
• • nm IINmllft • NMLtll 

INUIICNIIN!M. WOIAtalY APPIML PIOIIM 

IJN·PO!Alt.l IIATD QIDlll'flY PIOf ltllltY TIS! IIPOtt 

LAB NM! : Cnni1 lft1iMtH 

Alpul lttult. htitflCiory Li■its 

1312 203.941 193.0000 169.541 • 238,335 
2312 410.698 453.0000 402,0U - 539.:e 

1312 178.114 180.0000 14,.m - 206.m 
2312 441.049 456.0000 366.106 - 515.392 

1312 215.40? 209.0000 191.101 • ffl,713 
231~ 38$.024 m.0000 345.414 - 424.634 

1312 517.182 499,0000 412,931 - S&l.427 
2312 236.621 237.0000 212.Z25 - 2&1.011 

1312 6,326 6.3800 .. ~ - 1.894 
2312 4,164 4,2200 3,006 -- s.m 

1312 l~~m 172,0000 133,911 - 197,599 
2312. 11,.aoo 118.~ 91.861 • 141,733 

2m 388.617 31&,0000 320.338 - .56.896 
2328 618.0U &07.0000 ~io.101 - 71S.221 

2327 15.131 17,5000 11.913 • 18,361 
ms 49.323 50.4000 43.908 - 54.7a 

232'1 5',251 52S.OOOO 506.2'14 • 602,228 
2328 201,ffl 190,0000 183,381 - 221,773 

~m m.a 737.000C ~,.202 - s1,,314 
~ ffl.5,U m.0000 2'10.637 - 328.~ 
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tlst NIND: 31 
mt DAR: 9-Jan-1989 

llar9inal Li1ib ------

158.755 • 249.121 4 
380,4g9 - 5'0.898 4 

140,625 - 215.123 4 
343,37' - S38.719 4 

183,474 • :47.340 4 
332.986 - 437.062 4 

459.054 - 515.310 4 
204,510 • 268,672 4 

4,266 - 8.386 4 
2.k2 - 5.68& 4 

123,,n • 20?.591 4 
84.043 - 149,ffl 4 

138.914 - 418.320 4 
490.ffl - 1-IS.723 • 
10,901 • 19.373 4 
43,208 .- 56.438 4 

491.210 .. '17.282 4 
177.357 . -m.m • 
634,074 - Mt.503 • 261.5'7 - 331.515 4 
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I NON·POTW IMtEI amtIITl't PIOllCIICY tES1 molt ..... 

nst NUNBH: 31 
Wlll : 101'8 UINME: Cnnit ln9in11n TEST DAtE: 9•J~·l'843 

Anll)'W Alpul tltll'I lttult S.ti,tKt.ory Liaits lllr9in1l Li■ih Score -.---- -------------- --------------

Vwdiia, total 2327 5,803 855.0000 766.851 - 946,149 ~.634 • 9?4.'12 4 
Vif'lldi~, !cbl 2328 219,086 216.0000 18',384 - 248,788 190,064 - 258.lot 4 

Pur911blt Ara11titt 

1,3-0iehlOroetnllnt 133' 19.4:58 20.0000 14,048 - 24,8'8 12.~1 - ~6.565 ~ 
1,3-Dienloratltnttnt 2336 '4.7~ 10.0000 46,084 - 83.406 40~~8 · 89.36: 4 

l,4-Dieh1oroblt'lltrtt 1336 24.01, 25,4000 18,192 • 2',5 16.351 - 31.667 4 
1,4-Dictilorobtnztnt 233b 49,l:rl 53.6000 3'.&01 . 61.'53 32.670 • 65.584 4 

Tolutnt 1336 16.761 18.300C 13.249 - ~O.:r73 12.141 - 21.m 4 
tolutnt 2336 41.296 4?,0000 32,280 ,0,31, 2',451 53.141 

a-Xyltnt 1336 20,466 24.8000 14,729 • 26,203 12.929 - 28.003 • 1•lyl1n1 2336 32,811 U.4000 24,048 • 41,i0£ 21.294 - 44.~C ~ 

PW!fal:ilt Kllocvbons 

9roaofon 1341 20,351 23,6000 H.665 - 26,037 12,181 . 27.821 ~ 

lr0t0for1 2341 57,681 67.4000 40,312 • 75,066 34,IS9 .. &0.51, ~ 

Dibr01ochloro11th.ar,t 1341 11,819 lCJ,6OO0 7,783 - 15,ISS 6.51? • 1?. l~l ~ 
Dibr090Chloroae\hant 2~1 37.53, 57,0000 :M,,405 • 48.'61 22,913 - 5Z.159 ' ... .. 

l,l·Dichlorottherlt 1341 24,m ~.4000 16,606 • 31.850 14.214 - 34.242 ~ 

1,l•Dichlorott.hltlt 2341 47,618 42.0000 3:.157 • '3.199 2',287 - 68.0iCJ ~ 

ci 1• l ,3•Dichlo:oproperw 1341 blank 0.9910 Lt 5.000 Lt 10.000 l c11-113-Dichloropropen1 l341 blri. 0,8340 Lt s.ooo LT 10,000 

tr i ehl0t0tthtrit 1341 la,957 30,3000 20.183 - 35.331 18.501 - 31.613 ~ 

(_ tr ichloroethtt'le 2341 62.524 61.3000 45,151 - 1',8'1 39.6'9 ~.34c; 4 
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Anllyte Alpul ,._an lnuU ~1tist1et.ar1 Li1it1 ~r9ir11l L11its S· ·~-- - ---------- ---------···----

trichloratluor011t.n.it 1~41 r, .a,1 22.8000 16.386 .. 39.396 14,116 - 43.006 
?richlorofluoroeetnw ~u 38.m 28.8000 24.~? • 53.567 19.809 - 58,145 

Chlor in1t1~ Hydrocarbon, 

~-Chloronaphthiltnt 1306 23,SC5 30,5000 11.65, - 35.351 7.942 - 31.068 
2-Chlororiaphil\alw 2306 sa.m 81.3000 29.974 • W..880 21.046 - 95,808 

Htxachlototienunt 1306 20,148 %8.4000 10,668 - 30.828 ,.~ - 33.rn 
Mtxachlctob«ant '306 ~.592 113.0000 45.937 - 113.247 3S.3?1 - 123,807 

Ktx~lOTotthw 1306 19,380 21,6000 6.473 - 3!.036 2.423 - 39.949 
Htx~lorot~ 2306 40.357 5,7000 13.4?8 - 7l.31S 5.045 - 81,02' 

1,2,4-trichloroblnltnt 1306 l~.8~ 34.8000 7.~32 - 31,796 4,181 . 35.541 
l,2,t-trichlor;btnatnt ~ S0.794 81.4000 21.602 - 19,986 12.442 - 8'.14' 

PolynudHr Aroaatic Hydrocarborrt 

AetMphthlt'lt ~o l?,169 16.0000 9.002 • 25.336 6,439 - 21.899 
Actnapht.htnt 3300 60.7', 59,5000 33.431 - N,053 24.862 - 96.622 

Bt~:o<~>tluoranttllnt 2300 26,000 Sl,4000 8,683 - 44,177 3."° .. 49.881 
8lnlo ti.> t1 ucunthtnt 3300 36,ilCJ 56.6000 12,230 • 62.158 t.sn - 70.111 

~; , 

Btn:o<ghi>p1ryltl'lt l300 31.184 20.0000 7.343 - 31,948 2,748 • 42.'57 
hn&0(9hi)perylent 3300 47.013 27.4000 15.101 . ao.ot, 5.1?7 - 90.415 

nuorn 2300 41.962 40.4000 22.464 - '1,UO 16,346 • 67.578 
Fluorene 3300 25.051 22,6000 11.915 .. 38,181 1.1'3 .. U,309 

°"'iority Polluiant Phenol, 
~ 

4-Chloto-3·11tt.hylphtnal 2322 43,967 22,8000 20.523 - 67,411 13,167 - 74.167 
4·Chloro-3-..t.hy1phtnol 332~ 78.415 3t.4000 33,8'9 • 123.091 l9.'°6 - 137,084 
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tmllNa: 
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hlytl Alpi.,l ,... llsuU. Satist1dory Li1i\1 1111'9in1l J.i1ii1 SC : . ........ .. __ 
-----------------. 

................... 

2-Qlotophtrial m2 51.446 40.4000 27.632 • ~.260 20,160 • a2.m 
2-thlorophtno l 3322 72,551 53.l~ 37,887 • 107,:Z, 21,008 - 118.106 

2,4-0ichlorophtf.ol l3~2 53,601 36.9000 27.~88 • 1',826 19,lU - 88,053 
:,4-D1chloropro1nol 33~ 87,068 5'.5000 45.336 - l:S.800 n.:u - Ul.895 

l-tU t.topl'llflol 2322 58,'°9 9-4.1000 "25,614 - ,1.204 15.324 - 101,494 
l·iiitrophenol 3322 83.598 lU,QOOO 33.398 • 133.7'8 17,641 - 149.54, 

Polychlorinatfd liphtnylt 

PCl-1016 4,337 4,8600 2,149 - S,ffl ,.~ - 6.400 

PCl•l354 ffl1 3,402 3.1300 1.,.,. - s.osa l.~ • 5.~78 

Chlorinatld Hydrocarbon Pn~icidn 

Aldrin 1308 44.259 52.2000 24.'45 - 63.513 18.SZ - 69.,33 
Aldrin 2308 25,878 30.6000 15,16& - 35.990 U,5,t • 3',162 

dllt.1-K 1308 10,930 84.0000 35,374 - 106.486 24.217 - 111,643 
dllt.f-K 2308 33.200 39,SOOO 18,690 - 47,710 U,137 - 52.263 

4,4'-DDt 1308 $3.243 .U,0000 21,424 • 85.062 11,440 - .S.046 
4,4'-DDT 2308 31 • .S2 32.20QQ 1,.193 • tfi.711 U.406 - Sl,498 

Di1ldrin 1308 eo.n• 81.4000 38.ffl - 122,519 25,115 • 135.633 
Dieldrin 2308 26,613 21.8000 14,t12 • 38.714 10,715 .. 42,511 

Chlordane Alpul 

Chlordant 12'4 ,., .. , ,.noo 4,4$4 - 11.044 3.420 - 12.078 
ChlordW 2294 17,S'll 20,9000 9.780 • 2$,362 7,335 • %1.807 

,._ 
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hl~loribftld 11~11 PCl-1016 
Pol,chlll'iM\ld ,1;.nv1t PCl-1354 
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PROJECT QUALITY ASSURANCE PLAN 
PAS CLOTHIER SITE 

GRANBY, NEW YORK 

1.0 INTRODUCTION 

The purpose of the Quality Assurance Plan (QAP) is to specify Quality Assur­
ance (QA) and Quality Control (QC) procedures to ensure that technical data 
generated during the site investigation are accurate, precise, and repre­
sentative of actual field conditions. QA is defined as an integrated program 
designed for assuring reliability of monitoring and measuring data. QC is 
defined as the routine application of procedures for obtaining prescribed 
standards of performance in the monitoring and measuring process. The QAP is 
based on, and is consistent with, the following Environmental Protection 
Agency (EPA) regulations: 

1. EPA, National Contingency Plan, 40 Code of Federal Regulations (CFR) 
300, 50 Federal Register 47912 (November 20, 1985); 

2. EPA guidance documents, as follows: "Test Methods for Evaluating 
Solid Wastes, Section 10, SW-846" dated July 1982; "Guidance for 
Preparation of Combined Work/Quality Assurance Project Plans for 
Environmental Monitoring," EPA, Hay 1984; "User's Guide to the Con­
tract Laboratory Program," EPA, December 1986; "Interim Guidelines 
and Specifications for Preparing Quality Assurance Project Plans," 
QAHS-005/80," dated December 29, 1980; and "Draft Supplement to: 
Interim Guidelines and Specifications for Preparing Quality Assurance 
Project Plans, QAHS-005/80," dated January, 1986. 

CanonieEnvirmmental 



2.0 PROJECT DESCRIPTION 

Appendix: C 
Section No.: 2.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 2 of 46 

The QAP will govern the activities specified in Pollution Abatement Services 
(PAS) Clothier design sampling and Remedial Action/Remedial Design (RA/RD) 
Work Plan. (Analytic Laboratory QA/QC protocol is provided under separate 
cover.) The purpose of this QAP is to ensure that the data generated as a 
result of work outlined in the Work Plan are precise, accurate, comparable, 
complete, and representative of actual conditions existing on- and off-site. 

The general scope of work will include the following: 

1. Collection of near-surface soil samples for physical characteriza­
tion; and 

2. Collection of ambient air samples. 

Installation of new ground water monitoring wells will not be required as a 
part of pre-design sampling work. Existing wells will be evaluated and a 
determination made as to whether replacement of any wells will be required. 
Since it is possible that new well(s) may have to be installed as a part of 
remedial action activities, this QAP presents well installation and ground 
water sampling procedures. In addition, ground water sampling procedures are 
presented for use during post~cJosure monitoring. 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

The project team for QA aspects of this Work Plan will consist of Canonie 
Environmental Services Corp.'s (Canonie) project manager, QA director, health 
and safety director, field engineer, and analytical laboratory director (see 
Laboratory Quality Assurance/Quality Control Plan). The responsibilities of 
key individuals are as follows: 

I. Project Manager: Responsible for coordinating the overall project 
between the Potentially Responsible Parties (PRPs), the EPA and its 
representatives, and providing technical guidance for the project. 
He has direct overview of QA issues brought to his attention by the 
QA director; 

2. Quality Assurance Director (QAD): Responsible for reviewing, mon­
itoring, auditing, and evaluating the performance of the QA/QC pro­
gram, relating to both field and laboratory QA/QC procedures and the 
application of field protocols; 

3. Health and Safety Director: Responsible for reviewing performance of 
the work to ensure that it complies with the health and safety pro­
gram developed for the Work Plan. The health and safety director 
will not be present on the site during site activities and will vest 
the coordinator with the authority to enforce compliance with health 
and safety requirements; 

4. Field Engineer: Responsible for all of the field activities related 
to soil and air sampling, monitoring well installation and sampling, 
field testing, and preparing the field report. The field manager 
will report directly to the project manager. 

5. Analytical Laboratory Director: Responsible for performance of all 
laboratory analyses and ensuring that testing is performed in accord­
ance with industry standard protocol and QC procedures. 
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3.1 QA/QC Implementation 

The QAD will report results of the QA activities directly to the project 
manager. The QAD is responsible for ongoing surveillance of project activ­
ities to ensure conformance with QC protocol and this plan and to evaluate the 
effectiveness of its requirements. He will have access to any Canonie person­
nel, PAS Clothier PRP personnel, or project consultants as necessary to re­
solve QA/QC problems. He has authority to reco11111end to the project manager 
that work be stopped when the manner in which the work is being conducted 
appears to jeopardize project quality. As part of this responsibility, he 
wi 11: 

1. Monitor the correction of QC problems and alert other task leaders 
where similar problems may exist or might occur; 

2. Report to the project manager concerning the quality of the work, the 
procedures utilized, and the services provided, according to the 
stated objectives of the project; 

3. Provide for retention of QA/QC records; 

4. Participate in QA/QC audits; 

5. Reco11111end changes where appropriate to improve the effectiveness of 
project procedures or the procedures identified in this QAP; and 

6. Review proposed additions and/or changes to this plan. 

The QAD is also responsible for evaluating and approving this plan, scheduling 
and conducting QA/QC audits, providing QA/QC reports to the project manager on 
the results of audits, advising preventive or corrective actions where neces­
sary, and developing and initiating preventive and corrective actions as 
required in conjunction with the project manager. 

CanonieEnvirmmental 



Appendix: C 
Section No.: 4.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 5 of 46 

4.0 QUALITY ASSURANCE OBJECTIVES 

4.1 General 

The quality of measurements made and data acquired during the pre-design 
process will be determined by the following characteristics: accuracy, preci­
sion, representativeness, completeness, and comparability. Specific objec­
tives for each characteristic are established to develop sampling protocols 
and identify applicable documentation, sample handling procedures, and meas­
urement system procedures. These objectives are established based on site 
conditions, objectives of the project, and knowledge of available measurement 
systems. The subsequent use of these measurements in calculations and evalua­
tions is also subject to aspects of this Work Plan as described in the follow­
ing sections. 

Canonie will collect all samples and direct all field measurements in complet­
ing the work presented in this Work Plan. Sample collection and field han­
dling will be in accordance with the sampling and sample handling protocols 
established in this Work Plan. All soil and water samples will be analyzed 
through Canonie's environmental laboratory, located at 212 Frank West Circle, 
Suite A, Stockton, California. Analytical laboratory QA/QC information is 
specified for all anticipated analyses in Appendix E. Recent analysis of EPA 
QC check samples containing the parameters of interest to this project, using 
reagent grade water as the sample matrix, and completed by Canonie's labora­
tory are presented in Appendix B. Galson's laboratory in East Syracuse, New 
York will analyze all air samples. 

4.2 Representativeness 

Measurements will be made so that analytical results are as representative of 
the actual field conditions as possible. Sampling protocols will be utilized 
to assure that samples collected are representative of the media present in 
the field. Sample handling protocols, including such tasks as storage, trans­
portation, and preservation, will be used to protect the representativeness of 
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the sample gathered during the project. Proper documentation in the field and 
the laboratory will establish that protocols have been followed and that 
sample identification as well as integrity have been preserved. 

The sampling plan, presented in this Work Plan, describes the samples which 
are currently planned for collection, the location of the sampling stations, 
the types of samples to be collected, and the types and number of analyses to 
be performed on the samples. The execution of the sampling plan should result 
in the collection of sufficient samples to determine the nature and extent of 
chemical constituents in the soils and the potential for release of contamin­
ants to the air. 

4.3 Precision and Accuracy 

Precision is the characteristic which reflects the ability to replicate a 
previously obtained value using identical testing procedures, while accuracy 
is the characteristic which reflects the ability to obtain a value which 
equals, or approaches within certain predetermined limits, the true value of a 
certain phenomenon. Each of these two characteristics is addressed in all 
data gathering and reporting conducted by Canonie. Data quality objectives 
for precision and accuracy are established for each major parameter to be 
measured during the project. These objectives are based upon prior experience 
in executing remedial investigations or remedial activities for wastes similar 
to those present or anticipated at this site, on prior knowledge of the cap­
abilities of the measurement system to be employed during activity at the 
site, and on the limitations which are presented in execution of the task. 
The precision and accuracy requirements for certain data gathering and report­
ing activities may vary based upon the anticipated use of the information. 
For example, the precision and accuracy requirements of data gathered during 
surveying to locate ground water monitoring wells will not be as strict as the 
requirements imposed on analytical data, which is used to establish the later­
al extent of impacted soils. To illustrate, it is unlikely that an inaccuracy 
or a lack of precision in acquiring horizontal distances or angles will mate­
rially alter the ultimate decisions on remediation. However, an inaccuracy or 
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imprec1s1on in soil quality could change the scope of the Work Plan and 
remediation. 

In general, the precision and accuracy requirements for the pre-design program 
will be met by assuring that at least 10 percent of the samples gathered for 
analytical evaluation in each matrix type (ie, soil and air) during each 
sampling episode are duplicates, so that field precision may be evaluated. 
Since standard sampling procedures are stipulated for all sampling episodes, 
no additional duplicates are required due to changes in sampling team composi­
tion. In the laboratory, 10 percent of the samples of each matrix will be 
analyzed as replicates to evaluate laboratory precision. Duplicate and repli­
cate samples will be chosen at random, unless the criticalness of the sampling 
would suggest duplicate sampling or replicate sampling to be appropriate. 
Appendix E discusses the use of approved methodologies, and Tables 1 and 4 
within the text identify detection limits typically achievable in the analysis 
of samples with low concentrations of chemical constituents. The analysis of 
data toward establishment of accuracy and precision levels obtained in the 
analytical work is discussed in Appendix E. 

Calculations performed with the data gathered or generated during the project 
are also checked for accuracy by the task leader or his designee, and preci­
sion, ie, the comparabilty of calculation techniques between various tasks, is 
assured through review by the QA team. 

Portable field instruments, such as the organic vapor analyzers (0VAs), will 
be calibrated daily with standardized methane [standardization concentration 
to be within the range of 5 to 10 parts per million (ppm)] to establish the 
accuracy of the data collected. 

Accuracy of field measured pH, if evaluated, will be evaluated through com­
parison of instrument readings taken on standard buffer solutions. Accuracy 
will be established by obtaining readings which do not vary from the standard­
ized solution value by± 0.05 pH units. Field measurements will be recorded 
to the nearest 0.05 pH units. 
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Accuracy of the conductivity meter, if used, will be assured by daily calibra­
tion verification with a standardized solution of potassium chloride, pur­
chased from the manufacturer of the meter or from a laboratory chemical supply 
house . If instrument readings vary from the standardized value by more than 5 
percent, the conductivity meter will be recalibrated or replaced. 

Instruments which are factory calibrated will be considered accurate if the 
most recent calibration occurred within the previous 12-month period and the 
instrument readings do not appear to be in obvious error. Periodic checks, 
such as monthly control checks, of the instruments against samples containing 
known concentrations will allow personnel to detect calibration drifting. 
Measurement precision for all field instrumentation will be estimated by 
periodically (1 per 10 samples) completing duplicate testing of samples in the 
field. 

4.4 Completeness 

The characteristic of completeness is a measure of the amount of valid data 
obtained compared to the amount that was specified to be obtained under normal 
conditions. The amount of valid data specified is established based on the 
measurements required to accomplish project objectives. The extent of com­
pleteness must be reviewed on a relative basis for sample collection activ­
ities, since the required amount of valid data anticipated prior to sampling 
episodes may not accurately define the amount of data necessary to render a 
correct decision. 

4.5 Comparability 

The characteristic of comparability reflects both internal consistency of data 
collected with regard to a single parameter and an expression of data in units 
which are consistent with the units in which data, gathered by other organiza­
tions measuring the same parameter, are presented. Comparability of data 
gathering and measuring procedures should also be addressed if data gathered 
is to be reliably compared. Thus, the characteristic of comparability implies 
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the personnel involved in data acquisition and reduction must operate measure­
ment systems within the calibrated range of the particular instrument as well 
as utilize analytical methodologies which produce comparable results. 

When comparison of data sets indicates certain values within one or more sets 
are not consistent with the totality of the data acquired, these values, known 
as "outliers", must be reassessed prior to utilization in the decision-making 
process. Utilization of statistical analysis is often required to define 
whether the "outliers" represent significant values which require recognition 
in the decision-making process. Analysis methodologies which will be con­
sidered in reviewing data will include the three approved statistical proce­
dures presented in 40 CFR 264. Since the number of verifiable sampling data 
points for the soil sampling will be few, it may not be possible, however, to 
complete a timely statistical analysis of data for all constituents at all 
locations. 

4.6 OA/OC Objectives 

The QA/QC objectives for the pre-design activity contemplated in this Work 
Plan includes the following: 

1. To collect sufficient field, sample blank, and trip blank samples as 
well as field duplicates to allow assessment of sample representa­
tiveness and sample collection protocol precision; 

2. To analyze sufficient internal duplicates, blanks, reference stan­
dards, and matrix spike samples to allow an assessment of analytical 
precision and accuracy. Sufficiency of analytical QA/QC procedures 
is specified by the referenced methods in Section 10.0; and 
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3. To produce documented, consistent, and technically defensible data 
and reports which accurately and completely define the nature and 
extent of chemical constituents of concern at the site for use in the 
development of the RA/RD, and the concentration and distribution of 
any organic emissions which may impact adjacent property. 
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Routine sampling procedures described in this section are designed to assure 
that: 

1. Samples are properly collected; 

2. Samples are identified, preserved, and transported in a manner so 
that they are representative of field conditions; and 

3. Sample results are reproducible. 

The types, locations, and numbers of samples to be collected are specified in 
the Work Plan. 

5.1 Soil Sample Collection 

Near-surface soil samples will be collected for chemical analyses. Samples 
will be collected by hand excavation methods and at the locations as described 
in the Work Plan. 

5.2 Ground Water Monitoring Well Installation and Sampling 

Ground water sampling will be performed only as part of post-closure monitor­
ing. If the pre-design evaluation indicates that new wells will need to be 
constructed as part of the RA, then they will be constructed and developed as 
indicated below during the RA. Post-closure ground water sampling will be 
performed as described below. 

5.2.1 Cleaning of Equipment and Materials 

The drill rig shall be in good condition, capable of efficiently accomplishing 
the designated work, and properly maintained so that chemical constituents are 
not introduced into the soil or the borehole during the construction of the 
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well. Leaking seals or leaking tanks containing fluids other than approved 
drilling water shall not be permitted. 

All equipment to be used in the construction of wells at the site shall be 
cleaned within the decontamination area designated in the health and safety 
plan. All drill rods, augers, samplers, and any other equipment necessary for 
the construction of the well shall be removed from the rig and steam cleaned 
utilizing water from a source approved by the project manager. 

In addition to the cleaning of the equipment noted above, water tanks, pumps, 
mud pans, hoses, and transfer vessels shall be periodically cleaned to prevent 
the introduction of chemical constituents which would compromise the quality, 
representativeness, or use of the new well. Precautions shall be taken to 
prevent contamination of the well with petroleum oils and greases. Lubricants 
shall not be used on the drilling and sampling tools and fittings. 

Only new materials shall be used in the construction of wells on the site. 
Well casings and screens shall, prior to cleaning, bear the manufacturer's 
label indicating the type of material and specification to which the material 
element was made. Grout, cement, bentonite, or other material to be used in 
construction of the well shall be brought to the site in unopened bags, pails, 
or other containers, and shall be clearly labeled as to type, manufacturer, 
and specification compliance . . 

Only threaded casing and accessories shall be used. The factory threading 
operation for the casing shall be completed without the use of oils, and all 
burrs and shavings shall be cleaned from the casing. Casings with ink mark­
ings shall be sanded with fine sand paper until all ink has been removed from 
the entire casing. After steam cleaning the casings, workers shall always use 
clean cotton gloves when handling the casing. 
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All pumps to be used in development, purging, or pumping of wells shall be 
constructed of stainless steel with polyethylene or Teflon~ fittings. Pumps 
which leak or otherwise may introduce chemical constituents into the well, 
sampled water, or aquifer shall not be used. Electrical lines to submersible 
pumps shall meet all applicable code standards. Electrical lines to submer­
sible pumps may be attached to the discharge pipe or hose of the pump by 
stainless steel or plastic fasteners which grip by means of a mechanical 
action only. No electrical tape shall be used to attach electrical lines to 
the discharge pipe or hose . Decontamination will be in accordance with the 
following procedures: 

1. Wash outside and flush inside with nonphosphate detergent and potable 
water; 

2. Rinse inside and outside with a 10 percent nitric acid rinse (when 
samples for metals analyses are collected); 

3. Rinse inside and outside with potable water; 

4. Rinse inside and outside with demonstrated analyte-free deionized 
water; and 

5. Dispose of tubing after each use. 

Compressors utilized in the development, purging, or pumping of wells at the 
site shall be equipped with an operable oil trap and in-line air filter . The 
oil trap and filter shall be checked by the supervising geologist, geotechni­
cal engineer, or technician prior to each day's use. The oil trap and filter 
must be capable of removing entrained oil from the compressed air to prevent 
introduction of chemical constituents into the sample water or the ground 
water. 

If bladder pumps are utilized and powered by compressed nitrogen, the nitrogen 
gas shall be pressure regulated at the tank and shall pass through an in-line 
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oil trap and filter before it enters the well or pump. The source of nitrogen 
gas shall be indicated in the daily log for the site activities. 

5.2.2 Drilling Procedure 

Hollow-stem augers will be utilized to drill and stabilize the well hole as 
was done during past well installation operations at the site. The inside 
diameter of the hollow-stem augers shall be at least 4.25 inches. Only 
hollow-stem augers with water-tight joints shall be utilized in constructing 
the well. 

If heaving soils are encountered during the advancement of the borehole, the 
drilling crew may attempt to salvage the borehole by filling the hollow-stem 
augers with water from the approved source, and then cleaning out the hollow­
stem auger using a clean split-spoon sampler or other tool. A roller bit 
shall not be used to remove the soil from within the auger, nor shall the 
augers be cleaned by jetting. 

The borehole shall be advanced to the pre-determined depth or soil strata. 
Sampling of the soil formation during advancement of the borehole shall con­
form to the procedures set forth in Section 5.2.3 of this Appendix. 

5.2.3 Sampling of the Formation 

The sampling of the formation is required to establish the nature of the soils 
at the location of the monitoring wells. Geologic samples, retrieved through 
split-spoon sampling or thin-walled tube sampling, are required to determine 
the strata thickness and soil type present at depth, and to provide the infor­
mation necessary to develop an accurate log of the well hole. All monitoring 
wells shall be properly logged, to provide a permanent record of the lithology 
encountered and the well constructed. The soils log for the well shall follow 
the format established in the Unified Soil Classification System (USCS). The 
field geologist or geotechnical engineer shall be responsible for obtaining 

CanonieEnvirmmental 



Appendix: C 
Section No.: 5.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 15 of 46 

all required information to fully and completely detail the lithology and well 
construction for each monitoring well installed at the site. 

Soils within the borehole shall be sampled at regular intervals, not to exceed 
5 feet. At a minimum, two samples shall be retrieved from the soil strata in 
which a monitoring well screen is to be set. Sampling shall be performed in 
accordance with American Society for Testing and Materials (ASTM) 01586, 
split-spoon sampling, or ASTM 01587, thin-walled tube sampling. Soil samples 
to be analyzed off-site for physical parameters shall be placed in 8-ounce 
paragon jars, sealed, and labeled. Labels shall include the name of the 
sampler, the date and time of collection, the borehole or well designation, 
the site name, and the preliminary classification of the soil under the uses. 
Soils examined for logging of the hole, but not retained for subsequent 
analysis, will be discarded with the cuttings. 

5.2.4 Well Construction Materials 

All materials utilized or incorporated into the construction of ground water 
monitoring wells shall be new, of sound condition, and free of hazardous or 
toxic chemical constituents which may leach into the ground water. All paint, 
coatings, or inks shall be removed prior to installation . 

Well screens shall be continuously wound type 304 stainless steel wire screens 
as manufactured by Johnson Well Screen, or equivalent. The diameter of the 
well screen shall be two inches. Well screen shall be furnished in 5-foot­
long sections, or longer. The bottom of each section shall be designed to 
accept a threaded bottom plug, which shall be designed to withstand all 
installation and well development pressures without becoming dislodged or 
damaged. 

Slot size for the screen shall be 0.10 inches as has been used in past mon­
itoring well installations. 
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Riser pipe shall consist of type 304 stainless steel pipe with flush-joint 
threads. Schedule 40 pipe shall be utilized. Riser pipe shall be furnished 
in appropriate lengths, with all riser pipe having a minimum length of 5 feet 
and a maximum length of 20 feet. Threads shall be cut in accordance with 
Drilling Contractors and Drilling Manufacturers Association standards. 

Grout shall be mixed on-site, or delivered in ready-mix trucks where the 
volume of grout required exceeds the practical capability of portable mixing 
equipment or weather conditions prohibit effective mixing and temporary stor­
age of the grout. Grout shall be composed of five to six gallons of water 
mixed with one bag of Portland cement. Hydrated lime may be substituted for 
up to 10 percent of the cement required. Bentonite shall be added to the mix 
at a rate of two to four pounds of bentonite powder per bag of cement. 

Gravel pack is the material placed in the annular space around the well 
screen. The pack shall be uniformly graded sand or gravel, comprised of hard, 
durable particles which have been washed and screened. The sizing of the 
particles shall be determined by the soil type encountered in the zone to be 
monitored. The gravel pack shall be free of all organic matter and shall not 
contain detectable concentrations of any chemical constituents. The gravel 
pack shall be furnished in unopened bags or pails. 

The seal between the filter and the borehole grout shall be constructed of 
sodium bentonite pellets and sand. The diameter of the bentonite pellets 
shall be less than one-half the width of the annular space into which they are 
placed. The pellets shall be furnished in unopened bags or pails and stored 
in a dry location prior to use. 

5.2.5 Well Installation 

Prior to installation of any material in a borehole, the supervising geologist 
or geotechnical engineer shall verify that the borehole is stable, vertical, 
unobstructed, and advanced to the depth indicated in the work plan. If the 
borehole tends to cave in or heave, the drill crew shall be instructed to take 
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the necessary steps, consistent with the procedures described herein, to 
stabilize the borehole. Well installation shall not be permitted by driving 
or jetting the well screen. 

The installation of the components of the well shall be as follows. The well 
screen and riser pipe shall be assembled by inserting and tightening the 
components by hand. The bottom plug shall be inserted into the bottom of the 
last section of well screen. If more than one section of well screen is 
required, each section shall be joined and hand tightened. If necessary to 
assure a tight joint, pipe or chain wrenches may be utilized only if the 
wrenches have been thoroughly cleaned. To avoid possible contamination, no 
tape will be used to connect the riser pipe or screen sections. 

The final depth of the well screen will be dependent upon the circumstances 
for which the monitoring well is installed. Since installation of new mon­
itoring wells will either be based on an evaluation of the existing wells or 
revised monitoring needs based on post-closure evaluations, it is not possible 
to determine the depth of the screened intervals at this time. 

Once the string has been lowered to the depth of the zone to be monitored, the 
string shall be suspended in place, if necessary, and the screen and riser 
sections positioned in the center of the borehole and vertically aligned. The 
riser pipe sha 11 extend at 1 e~s.t 2 feet above grade. The final trin111i ng of 
the riser above grade shall occur after the grout is in place around the well. 

After the string has been placed into the borehole, the volume of the gravel 
pack shall be computed and carefully measured. The gravel pack shall typi­
cally extend at least 2 feet above the uppermost row of slots in the well 
screen, except where relatively impermeable zones separating permeable strata 
of soil are thin and require that the gravel pack construction be limited to a 
shorter rise. The level of the gravel pack within the borehole will be con­
firmed by sounding with a weighted tape, and appropriate notations shall be 
recorded in the well log with other well construction data. When using 
hollow-stem augers, the gravel pack shall be placed by pouring the material 
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into the annulus between the auger and the riser pipe using a tremie. The 
auger shall be raised periodically, and an auger flight removed, to allow the 
gravel pack to fill the annulus between the well screen and the borehole wall. 

After the gravel pack has been placed and sounded, a bentonite pellet seal 
shall be constructed above the gravel pack. Prior to placing the seal, the 
volume of pellets required to construct the seal shall be calculated and 
carefully measured. The seal shall be 2 feet in thickness, and the pellets 
shall be placed by tremie and sounded in the same manner as the gravel pack. 
If the bentonite seal is constructed above the water table, approximately five 
gallons of clean water shall be poured into the annulus between the riser pipe 
and borehole to wet the bentonite pellets. A seal tamper shall then be low­
ered down the borehole and the wetted pellets shall be tamped into a cohesive 
mass. 

After the bentonite seal has been placed, the borehole shall be grouted. The 
volume of grout required to fill the borehole shall be calculated and a volume 
shall be added to that calculated to account for losses. Grout shall be 
prepared in accordance with the procedure presented in Section 5.2.4 of this 
Plan, and then injected into the borehole via a tremie pipe. The discharge 
end of the tremie pipe shall be placed initially on the top of the bentonite 
seal. As the borehole is filled with the grout, the tremie pipe may be 
raised. The grout shall be pumped through the tremie pipe into the borehole 
until the grout flows out of the borehole at the surface. After the grout has 
been placed, the temporary casing shall be removed. Additional grout shall be 
added to maintain a continuous column of grout within the borehole which is 
filled completely to the surface. After the grout has set (approximately 48 
hours), the riser pipe may be tri11111ed. Tri11111ing of the riser shall proceed in 
a manner to prevent pipe cuttings from entering the well. 

A steel pipe, having an inside diameter of at least 1.33 times the outside 
diameter of the riser pipe, shall be set concentrically around the riser pipe 
and into the plastic grout. The bottom of the well protector shall be sub­
merged at least 3 feet into the grout, and shall extend at least six inches 
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above the top of the riser pipe. The well protective casing shall be in­
stalled so that the bottom of the casing is terminated below the frost line, 
to prevent heaving of the casing and riser pipe. The grout which is forced 
out of the borehole due to the placement of the well protector shall be care­
fully removed so as to prevent "mushrooming" of the grout, which tends to 
promote heaving of the well casing and the well protector during frost 
conditions. 

5.2.6 Well Development and Sampling 

All new monitoring wells shall be developed, by pumping or other means of 
evacuating the well casing, in order to remove trapped soil fines in the 
gravel pack and soil formation just outside the pack and to produce a repre­
sentative sample of the water in the formation. Well development shall be 
completed as soon as possible after the well construction has been completed 
and prior to sampling for any water quality characteristics. 

Well development may be accomplished through the use of submersible, bladder, 
jet, or suction pumps. Pumps must be fully operational, be stainless steel 
with Teflonni or polyethylene fittings and tubing, meet applicable electrical 
or other code provisions, and must be thoroughly cleaned. Pump capacity shall 
generally be rated at three to five gallons per minute. Pumps shall be 
operated to remove water from the well casing continuously for at least five 
minutes without pumping the well dry. Where the nature of the formation makes 
development of the well infeasible using pumps, bailers may be utilized. 

Well development shall continue until representative formation water, free of 
the effects of well construction, is obtained. Representative formation water 
shall be defined as water which is generally free of sediment, and has stable 
pH, temperature, and conductivity readings when measured during a period of 
ten minutes. In general, well development shall proceed for at least four 
hours, unless prior experience suggests that a shorter well development period 
results in the production of formation water which is representative. Well 
development water will be discharged onto the ground near the well. 
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Initial well sampling procedures shall be as follows: 

1. Check the well for proper identification and location; 

2. Measure and record the height of protective casing; 

3. Measure and record the ambient and well-mouth organic vapor levels 
using organic vapor direct reading instrumentation; 

4. Using the electronic water level meter, measure and record the static 
water level in the well and the depth to the well bottom. Upon 
removing the water level wire, rinse with isopropyl alcohol followed 
by deionized water; 

5. Using a TeflonTK bailer, retrieve enough liquid to fill a small 
beaker . Measure hydrogen ion activity (pH) to the nearest tenth 
using an Orion Model 231 meter with temperature-calibrated accuracy 
and repeatability of± 0.01 pH (the TeflonTK bailer will be decon­
taminated prior to use and following each well sampling, in accord­
ance with the procedure described in Section 2.2 of the Work Plan); 
and 

6. Measure conductivity and temperature using a YSI Model 33 
Conductivity/Salinity Meter with a conductivity accuracy of± 3 
percent over ranges from Oto 500, Oto 5,000, or Oto 50,000 
11111hos/cm and a temperature accuracy better than± 1 degrees Celsius 
(°C) over a range from +2°C to+ 50°C. 

Following the initial monitoring as part of each sampling event, the sample 
will be retrieved. Sampling procedures are su11111arized as follows: 

1. Transport the sample bottles and preservatives to the site as pro­
vided by the analytical laboratory and complete sample labels. 
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2. If possible, the well purging/sampling sequence will proceed from the 
least impacted sampling sites to the most impacted site. Decontam­
inate tubing, pump, and electrical and support cords, before begin­
ning the sequence to avoid contamination. Decontamination will be in 
accordance with the following procedure: 

o Wash outside and flush inside with nonphosphate detergent and 
potable water; 

o Rinse inside and out with potable water; 

o Rinse inside and out with a 10 percent nitric acid rinse; 

o Rinse inside and out with potable water; 

o Rinse inside and out with demonstrated analyte-free deionized 
water; and 

o Dispose of tubing after each use. 

3. Measure in-situ water level to the nearest 0.01 foot, using the 
electronic water level indicator from the reference point on top of 
the casing. Using either a bladder pump or a Teflonna bailer, remove 
a minimum of three casing volumes from the well prior to sampling. 
{A casing volume is determined by subtracting the water table depth 
from the depth of the well, then calculating the volume within that 
length of casing.) If a pump is used to purge the well, it shall be 
constructed of stainless steel with polyethylene or Teflonna fittings. 
The tubing will also consist of polyethylene or Teflonna. Record 
water temperatures, pH, and electrical conductivity of the water at 
the start of pumping or bailing and after every well volume of water 
has been removed. Purge at least 3 well volumes and begin sampling 
only when pH, temperature, and conductivity readings have stabilized. 
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4. Collect samples using a TeflonTII bailer. Samples shall be collected 
within three hours of purging. Follow sample custody procedures 
thoroughly (eg, type of bottle, quantity of sample, and preservative) 
as specified by the analytical method. 

5. Fill VOA bottles first, ensuring that no air is trapped in the VOA 
containers. Transfer the water directly from the bailer to the 
sample bottle. VOA samples will be acidified to pH <2 with 1:1 
hydrochloric acid (HCL). The following procedure, adapted from the 
drinking water methods, should be used for acidification of VOA 
samples with HCl to a pH less than 2: 

o Adjust the pH of the sample to <2 by carefully adding 1:1 HCl, 
drop by drop, to the required 2 [40 milliliter (ml)] VOA sample 
vials. The number of drops of 1:1 HCl required should be deter­
mined on a third portion of sample water of equal volume. 

It should be noted that if acidification of the sample causes effer­
vescence, the sample should be submitted without preservation except 
for cooling to 4°C. This sample property should be appropriately 
noted when present. 

6. Ground water samples .w.ill be analyzed for total metals. Samples 
intended for a total metals analysis do not require filtration. If 
samples for a dissolved metals analysis are obtained, they must first 
be filtered with a 45-micron filter as described below: 

o When filtering aqueous metals samples for a dissolved metals 
analysis, a device made of polyethylene, polypropylene, or 
borosilicate glass should be used. The apparatus should be pre­
cleaned by rinsing with a 10 percent nitric acid solution, 
followed by a demonstrated analyte-free deionized water rinse, 
and should be cleaned in the same manner between samples. 

CanonieEnvirmmental 



Appendix: C 
Section No.: 5.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 23 of 46 

o The filter used should be a cellulose-based membrane filter of 
0.45 um nominal pore size. Samples must be filtered immediately 
after their collection to minimize changes in the concentration 
of the substances of interest. Samples are only passed through 
the filtration apparatus once, they are not to be passed through 
repeatedly until they are free of turbidity. 

Samples are then preserved immediately with undiluted ultrapure 
nitric acid to a pH less than 2. 

7. Sample volumes for ground water will be as follows: 

o Volatile organics - Three 40 ml glass vials, open hole caps with 
TeflonTl(-lined septa; 

o Semivolatile organics and polychlorinated biphenyls (PCB) -
Three 1-liter amber glass bottles with TeflonTl(-lined caps; 

o Total metals - One 500 ml polyethylene bottle with TeflonTl(-lined 
caps; and 

o Dissolved metals (optional) - One 500 ml polyethylene bottle 
with TeflonTl(-lined cap. 

8. Record final temperature, pH, and conductivity. Label each sample 
with the information presented in Section 7.1. Samples receiving 
acidification will be acidified immediately following sampling. All 
samples will be cooled to 4°C immediately following sampling. 

9. Document, in gallons per minute, the pump operating time prior to 
collecting the sample plus the pumping rate at the well. Alterna­
tively, document the casing volumes evacuated from the well prior to 
sampling. 
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Duplicate samples will be included for each analysis. A minimum of one sample 
or 10 percent of the samples obtained (whichever is greater) will be dupli­
cates. One equipment blank (equipment rinseate) sample will be taken per day 
from the pump and/or bailer, whichever is used for sample collection. Equip­
ment blanks will be obtained for all parameters being analyzed. Appropriate 
sampling procedures will be followed as discussed above. When VOA samples are 
collected, one 40 ml analyte-free deionized water trip blank will be prepared 
per day for shipment with VOA samples. The sample will be acidified and 
sealed. 

5.3 Air Monitoring Samples 

Ambient air samples will be obtained at the site to evaluate ambient air 
quality. Samples will be obtained at the location specified within the Work 
Plan. In addition, some field air analyses will be performed during sampling 
activities using a Century OVA. 

5.3.1 Gilian Constant Flow Pumps with Tenax and Carbon Molecular Sieve {CMS) 
Cartridges 

Ambient air samples will be collected using calibrated Gilian constant flow 
pumps which utilize a compensating, self-correcting electronic control system 
to provide a constant flow (within± 10 percent) at any preset flow rate from 
1 to 5,000 cubic centimeters per minute {cc/min). Sample flow rates will be 
calibrated prior to and following sample collection. Samples will be col­
lected over a continuous eight-hour period within CMS cartridges. The sample 
flow rate will be 100 cc/min for voes, 2,000 cc/min for particulates, and 
1,000 cc/min for personal air samples. 

A backup cartridge will be taken for each VOA sample in order to detect break­
through. One duplicate CMS sample will be collected. One CMS field blank 
will also be included for analyses. 
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Field data will be collected during various sampling and monitoring activities 
during pre-design sampling and post-closure. This section describes routine 
procedures to be followed by personnel performing field measurements. The 
methods presented below are intended to ensure that procedures used in taking 
field measurements are consistent and there is no variance when performed by 
various individuals. 

6.1 Water Level Surveys 

Water levels will be measured using an electrical sounder. The following 
protocols will be employed when collecting water-level measurements. 

Electrical Sounder 

1. A battery-powered sounder will be used for water-level measurements. 
The sounder will have firmly affixed or permanent marks on the sound­
er line at regular intervals of 5 feet or less; and 

2. Sounders will be maintained in a clean and functional condition. 

Field personnel conducting the water level surveys will be responsible for 
ensuring that the electrical sounder was calibrated prior to its use. All 
water-level readings will be obtained within an eight-hour period to ensure 
comparability. 

6.2 Conductivity, Temperature, and pH 

Specific conductance, water temperature, and pH measurements will be obtained 
when a water sample is collected. A representative water sample will be 
placed in a container used solely for field parameter determinations. A pH 
meter with a combination electrode will be used for field pH measurements. A 
conventional conductivity meter will be used for field-specific conductance 
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measurements. Temperature measurements will be performed using standard 
thermometers or equivalent temperature meters. Combination instruments cap­
able of measuring two, or all three, of the parameters may also be used. 

All instruments will be calibrated in accordance with procedures described in 
Section 8.0. The values for conductivity standards and pH buffers used in 
calibration will be recorded daily. All probes will be thoroughly cleaned and 
rinsed with distilled water prior to any measurements taken and between mon­
itoring events. 
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This section describes standard operating procedures for sample custody during 
the site investigation. Sample custody procedures will be followed through 
sample collection, transfer, analysis, and ultimate disposal. The purpose of 
these procedures is to assure that: 

1. All samples scheduled for collection, as appropriate for the data 
required, are uniquely identified; 

2. The integrity of samples is maintained during their collection, 
transportation, and storage prior to analysis; 

3. The correct samples are analyzed and are traceable to their records; 

4. Samples are protected from loss or damage; 

5. Any alteration of samples (eg, filtration, preservation) is docu­
mented; and 

6. A record of sample integrity is established for legal purposes. 

Sample custody is divided intQ .field procedures and laboratory procedures, 
described as follows: 

7.1 Field Documentation 

Inrnediately after collection, each sample will be labeled and sealed properly. 
Sample tracking documents will be prepared so that identification and chain­
of-custody records are maintained and sample disposition is controlled. Forms 
will be printed legibly with waterproof ink. The following are sample iden­
tification documents used during the site investigation: 
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1. Sample label; 

2. Daily Activity log; and 

3. Chain-of-Custody form. 

Sample Labels 
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Sample labels are necessary to ensure proper sample identification. Each 
sample label will contain the following information: 

1. Name of collector; 

2. Date and time of collection; 

3. Location of collection; 

4. Site identification; and 

5. Sample identification number. 

Field Logs 

Information pertinent to a field survey, measurements, and sampling will be 
recorded on the Daily Activity Log form, an example of which is presented at 
the end of this Plan. Entries in the log will contain the following, as 
appropriate: 

1. Name and title of author, date and time of entry, and physical/ 
environmental conditions during field activity; 

2. Location of sampling or measurement activity; 

3. Name(s) and title(s) of field crew; 
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4. Type of sample or measured media {eg, soil, sediment, ground water, 
etc); 

5. Sample collection or measurement method{s); 

6. Number and volume of sample{s) taken; 

7. Description of sampling point{s); 

8. Date and time of collection or measurement; 

9. Sample identification number(s); 

10 . Sample preservation; 

11. Sample distribution (eg, laboratory); 

12. Field observation/cormients; and 

13. Field measurement data (pH, etc). 

Chain-of-Custody Form 

Every sample will be listed on the chain-of-custody form. The form will 
accompany every sample and every shipment of samples to the analytical labora­
tory in order to establish the documentation necessary to trace sample posses­
sion. An example of the chain-of-custody form to be used is presented at the 
end of this Plan. The record will contain the following information: 

1. Sample identification number; 

2. Signature of collector; 
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3. Date of collection; 

4. Place of collection; 

5. Sample type; 
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6. Signatures of persons involved in chain of possession; 

7. Inclusive dates of possession; 

8. Name of person receiving the sample; 

9. Date of sample receipt; 

10. Analyses requested; and 

11. Sample condition and temperature (recorded in miscellaneous remarks). 

Sample Transfer and Shipment 

Sample bottles will be sealed in plastic bags and packed in ice to achieve and 
maintain a temperature of 4°C for shipment. Sample coolers will be secured 
with nylon strapping tape, and custody seals placed on the coolers in such a 
way that if the coolers are opened, the seal will be broken. Samples will be 
shipped within 24 hours of collection via overnight courier. 

Each cooler will always be accompanied by a chain-of-custody record. When 
transferring samples, the individuals relinquishing and receiving the samples 
will sign, date, and note the time on the chain-of-custody record. Samples 
will be packaged properly for shipment and dispatched to the appropriate 
laboratory for analysis. The chain-of-custody record will be contained in 
each shipment. The method of shipment and courier name(s) will be entered in 
the chain-of-custody record. 
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A designated sample custodian accepts custody of the shipped samples and 
verifies the information on the chain-of-custody record(s). Pertinent infor­
mation as to shipment, pickup, and courier will also be noted on the chain-of­
custody record(s). The custodian will then enter the appropriate data into 
the laboratory sample tracking system and sign the chain-of-custody form. The 
laboratory custodian will assign a unique laboratory number to each sample. 
The custodian will then transfer the sample(s) to the proper analyst(s) or 
store the sample(s) in the appropriate secure area. 

Laboratory personnel are responsible for the care and custody of samples from 
the time they are received until the sample is exhausted. All data sheets and 
laboratory records (including sample chromatograms) are retained as part of 
the permanent documentation. 

7.3 Corrections to Documentation 

Original data recorded in field logs, chain-of-custody records, and other 
forms will be written in waterproof ink. None of these documents should be 
destroyed or discarded, even if they are illegible or contain inaccuracies 
that require a replacement document. 

If an error is made on a document assigned to one individual, that individual 
should make corrections simply by drawing a line through the error, entering 
the correct information, and initialing and dating the change. The erroneous 
information should not be discarded. Any subsequent error(s) discovered on a 
document should be corrected by the person who made the entry. 
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8.0 CALIBRATION PROCEDURES ANO FREQUENCY 

Procedures described in this section pertain to the calibration of equipment 
and instrumentation to be used during pre-design sampling and post-closure 
activities. Included is a description of the procedure or reference to an 
applicable standard operating procedure, the calibration frequency, and the 
calibration standards to be used. 

8.1 Field Instruments, Calibration Procedures, and Fregyency 

A limited amount of field equipment and instrumentation will be required as 
part of sampling and monitoring activities. Equipment requiring calibration 
is expected to be limited to an organic vapor analyzer, a Gilian pump for 
sampling of air, a pH meter for measuring hydrogen ion concentration, and a 
water level indicator for ground water elevation determination. 

Field equipment will be calibrated prior to use each day. The procedures for 
calibrating each piece of equipment which Canonie anticipates will be used are 
described below. If the use of other instrumentation is required, the manu­
facturer's calibration procedures will be followed. 

The procedure for calibration of an OVA when the instrument is used in the 
survey mode is: 

I. Preset the "Gas Select" control to the desired dial indication prior 
to turning on the instrument. The instrument is factory-set to read 
out directly in terms of methane in the air; 

2. Move the INSTRUMENT switch to ON and allow five minutes for warm-up; 

CanonieErwironmental 



Appendix: C 
Section No.: 8.0 
Revision No.: 2 
Date: April 24, 1990 
Page: 33 of 46 

3. To set the audible alarm to a predetermined level, first turn the 
PUMP switch to ON, then adjust the meter pointer to the desired alarm 
level using the CALIBRATE ADJUST (zero) knob. Turn the alarm level 
adjust knob on the back of the readout assembly until the alarm is 
just audible. Adjust the speaker volume with the VOLUME knob. If 
the earphone is used, plug in and readjust the volume as desired. 
The instrument is then preset to activate the alarm when the level 
exceeds that of the setting; 

4. Move the CALIBRATE switch to XlO and adjust the meter reading to zero 
with the CALIBRATE ADJUST (zero) knob; 

5. Check that the PUMP switch is ON and observe the SAMPLE FLOW RATE 
indicator. Indication should be approximately two units; 

6. Open the H2 TANK valve one turn and observe the reading on the H2 
TANK PRESSURE indicator. (Approximately 150 pounds per square inch 
of pressure is required for each hour of operation.); 

7. Open the H2 SUPPLY valve one-half to one turn and observe the reading 
on the H2 SUPPLY PRESSURE indicator; 

8. Confirm that the meter is still reading zero. Readjust if necessary; 

9. Depress ignitor button. There will be a slight "pop" as the hydrogen 
ignites, and the meter pointer will move upscale of zero. l11111ediate­
ly after ignition, release the ignitor button. Do not depress ig­
nitor button for more than six seconds. If burner does not ignite, 
let the instrument run for several minutes and try again. After 
ignition, the meter pointer will indicate the background level of the 
organic vapor to which it is calibrated. This background level is 
nulled out using the CALIBRATE ADJUST (zero) knob; 
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10. Move the instrument to an area which represents the "lowest ambient 
background concentration" (cleanest air) to be surveyed. Move the 
CALIBRATE ADJUST (zero) knob. [Adjustment to 1 part per million 
(ppm) rather than zero is necessary in the XI range because of the 
sensitivity of the Century OVA. This permits minor downward fluctua­
tions in the normal background level without dropping below zero, 
which would actuate the flame-out alarm. It is important, therefore, 
to remember during subsequent surveys that 1 ppm must be subtracted 
from all readings.]; 

11. If the alarm is to be set above the normal background detection 
level, turn the alarm level adjust knob on the back of the readout 
assembly until it actuates slightly above background; 

12. The instrument is now ready for use in surveying organic vapors. 

The procedure for calibration of the OVA based upon organic vapors other than 
methane (ie, the factory setting) is: 

(Note: The instrument is factory-calibrated to the methane-in-air standard. 
However, it can be easily and rapidly calibrated to a variety of organic 
compounds. A GAS SELECT control is incorporated on the instrument panel which 
is used to set the electronic gain to a particular organic compound. However, 
the device may also be used to detect various hydrocarbons while leaving the 
factory-calibrated setting unchanged. Under this process, the relative re­
sponse of the OVA to a non-methane vapor, as compared to methane, is utilized 
to convert the organic vapor reading to that which the instrument would indic­
ate if the calibration had been altered. As an example, the relative response 
of benzene to methane is 150 percent. Thus, if the OVA is calibrated to 
methane and the vapor surveyed is benzene, the reading obtained must be 
divided by 1.5. Similarly, the relative response of trichloroethylene to 
methane is 70 percent. Thus, if the OVA is calibrated to methane and the 
vapor surveyed is trichloroethylene, the reading obtained must be divided by 
0.7.} 
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1. Calibration of a Century OVA to other organic vapors is accomplished 
by adjusting the setting of the GAS SELECT CONTROL knob. Primary 
calibration of the instrument under this procedure is accomplished 
using a known mixture of a specific organic vapor compound. After 
the instrument is in operation and the "normal background" is "zeroed 
out," a sample of the calibration gas must be drawn into the instru­
ment. The GAS SELECT knob on the panel is then used to shift the 
readout meter indication to correspond to the concentration of the 
calibration gas mixture. 

2. The instrument is then calibrated for the vapor mixture being used. 
After this adjustment, the setting on the "digital" (the GAS SELECT 
knob) is read and recorded for that particular organic vapor com­
pound. This exercise may be repeated for a large variety of com­
pounds, and when desiring to read a particular compound, the GAS 
SELECT control is turned to the predetermined setting for the 
compound. 

Gilian Pump for Organic Vapor Sampling 

A Gilian pump is calibrated by attaching the pump to a thin film flowmeter via 
a tygon tube. A small amount of test solution is placed in the test chamber, 
and the pump is started. The pump draws a thin film through the flowmeter, 
and the flowmeter electronically determines the flow rate at which the pump is 
operating. The pump rate is shown on a digital readout on the face of the 
flowmeter, and the flow rates obtained averaged for use in calculations con­
cerning the high volume pump. The pump rate is calibrated prior to and fol­
lowing sampling. 

Water level Indicator 

Check electrical sounder calibration against steel surveyor's tape prior to 
use. 
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The pH meter will be calibrated every two hours of active use using 4.00, 
7.00, and 10.00 buffer solutions. The procedure will conform to the manufac­
turer's specifications included with the unit. Temperature corrections will 
be applied during measurements. 

Electrical Conductivity Meter 

The meter is factory-calibrated annually. 
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9.0 CHEMICAL ANALYTICAL PROCEDURES 

Analyses of soil samples will be performed by Canonie's Stockton, California, 
laboratory. (Canonie's analytical laboratory QA/QC document is included as 
Appendix E.) Analyses of soil and sediment for carcinogenic polynuclear 
aromatic hydrocarbons (CPAHs) and PCBs will be performed in accordance with 
the Contract Laboratory Program - Scope of Work (CLP-SOW) for semivolatiles 
and PCBs. Analyses of ambient air samples will be performed by Galson Tech­
nical Services, Inc. (East Syracuse, New York). Analysis of air samples will 
be in accordance with National Institute for Occupational Safety and Health 
(NIOSH) Methods 0500, 1003, 1500, and 1501. 

Sampling of ground water monitoring wells will be performed as a part of post­
closure monitoring and during remedial action if pre-design studies indicate 
the need for new wells. Water samples collected at these times will be tested 
for CPAHs, PCBs, metals, and purgeable halocarbons. Specific test methods are 
presented in Table 4 of the Work Plan. 
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10.0 DATA REDUCTION, VALIDATION, AND REPORTING 

Data reduction is the process of converting measurement system outputs to an 
expression consistent with the comparability objective. Validation is a 

systematic process of reviewing data to provide assurance that the data are 
adequate for their intended use and consistent with project objectives. The 
quality of data will be assessed based on the precision, accuracy, consis­
tency, and completeness of the data that is measured or generated. The val­
idation process includes editing, screening, checking, auditing, verifying, 
certifying, and reviewing. 

Data validation will be performed by Mr. Thomas M. Kreutz of Canonie in ac­
cordance with EPA Region II standard operating procedures. Data validation 
su11111ary reports presented in Appendix D will be signed by the validator and 
submitted to the EPA at the address identified in Section 2.2 of the Work 
Plan. Flags on data restricting its usage will be observed. 

Reports, report tables, and other data presentations are initially edited by 
comparison with original field data sheets and/or calculations. Subsequent 
data tabulations are checked by comparing the reports with the tabulations. 
Similarly, other measurement and calculation data are edited and checked by 
comparing tabulations with original sources. 

Measurements, calculations, and work performed by other organizations will be 
verified and documentation placed in the file for the record. The project 
manager will screen, edit, and review important activities for adequacy of the 
methodology, obtained data, use, and presentation with respect to the project 
objectives. 
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11.0 INTERNAL QUALITY CONTROL 

Canonie routinely follows QC procedures established for all field activities, 
such as sample blank preparation, duplicate sample preparation, and field 
verification of measurements. In addition, a comparison of the number of 
samples submitted for analysis compared to the number indicated prior to the 
initiation of the sampling episode is performed in order to check sampling 
completeness. Calculations performed as part of data collection or data 
reduction are independently checked by a second qualified project staff 
member. 

QC procedures for laboratory activities are included in the Laboratory QA/QC 
Pl an. 

Field QC activities are primarily related to sampling activities associated 
with later chemical laboratory analyses. Special samples are routinely sent 
to the laboratory, including sample blanks and blind duplicates. These sam­
ples provide the quantitative basis for validating the data reported. These 
samples are explained in greater detail in the following subsections. 

11.1 Sample Blanks 

Sample blanks will be collected as follows: 

Equipment blanks - One per day for soil sampling equipment, consisting of 
rinseate from final deionized water rinse. 

One per day for ground water sampling equipment, 
consisting of rinseate from final deionized water 
rinse. 

Trip blanks - One per day for VOA water samples, consisting of acidified 
deionized water. 
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Blanks will be preserved, sealed, and shipped in the same manner as other 
samples . Blanks will be obtained and analyzed for the same parameters as the 
samples being collected. 

11.2 Duplicates 

Duplicates of soil, ground water, and ambient air samples will be submitted 
for analysis of all parameters specified for those samples. Unless otherwise 
indicated by analytical results or other factors, a minimum of 10 percent or 
at least one sample per sample media per sampling event will be duplicates. 
The identity of the duplicate samples will not be revealed to the laboratory 
until completion of the analyses. 
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QA audits are performed to assure and document that QC measures are being used 
to provide data of acceptable quality, and that subsequent calculations, 
interpretation, and other project outputs are checked and validated. Field 
system and performance audits will be conducted by the project manager at the 
site during the course of the field exploration. Project audits of calcula­
tions, interpretations, and reports, which are based on the measurement system 
outputs, will subsequently be performed in the office. Noted discrepancies in 
established QC procedures are iR111ediately corrected to the satisfaction of the 
project manager. 

12.1 Svstems Audit 

A system audit may be conducted on all components of measurement systems to 
confirm their proper selection and utilization. The systems audit includes 
evaluation of field and laboratory procedures . The laboratory system audit is 
more thoroughly described in the Laboratory QA/QC Plan. 

Organization and Personnel 

The project organization is reviewed for compliance with the proposed or­
ganization and for clarity of assigned responsibility. Personnel assigned to 
the project are evaluated with respect to their qualifications in order to 
determine that assigned responsibility, skill, and training of the personnel 
are properly matched to the requirements of the project. The project manager 
maintains firsthand knowledge of the team's capabilities and efficiency. 

Facilities and Equipment 

The audit confirms that field tools, monitoring instruments, and investigation 
equipment are selected and used to meet requirements specified by the project 
objectives stated in the Work Plan. Equipment and facilities provided for 
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personnel health and safety will also be evaluated. Calibration and documen­
tation procedures for instruments used in the field will receive special 
attention. 

Observation of analyst technique, data reduction, and record-keeping may be 
performed if determined necessary. Review of the precision and accuracy of 
data is routinely performed. 

Measurement and Data Handling 

During a system audit, the QA Director will review measurement and data-han­
dling procedures with the project manager and task leaders. Accuracy, consis­
tency, documentation, and appropriate selection of methodologies will be 
discussed . 

12.2 Performance Audit 

Performance audits are intended primarily for analytical and data generation 
systems. Canonie's analytical laboratory regularly participates in and suc­
cessfully completes EPA Performance Evaluations (WS and WP series). Ongoing 
performance evaluations include assessments of duplicates, matrix spikes, and 
QC check sample results. 

12.3 Project Audit 

Project audits encompass the aspects of both the systems audit and the perfor­
mance audit. The project audit typically occurs at least once for a short­
term project and more often during long-term projects. Timing is keyed to the 
systems involved and the project objectives. 

' 
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A written report of the QA audit may be prepared to include: 

1. An assessment of the task force's status in each of the major project 
areas; 

2. Clear statements of areas requ1r1ng improvement or problems to be 
corrected. Reco1T111endations and assistance will be provided regarding 
proposed corrective actions or system improvements. If no action is 
required, the report will state that the QA audit was satisfactorily 
completed; 

3. A timetable for any corrective action required; 

4. A follow-up to assure that reconvnendations have been implemented. 
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13.0 PREVENTIVE MAINTENANCE 

Preventive maintenance of all field equipment proceeds routinely before each 
sampling event; more extensive maintenance is performed on the basis of hours 
in use. 

Laboratory equipment is maintained on a regular, scheduled basis. This main­
tenance is documented in the laboratory records book for each instrument. 
Emergency repair or scheduled manufacturer's maintenance is provided under 
repair and maintenance contracts with factory representatives. 
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Corrective or preventive action is required when potential or existing condi­
tions are identified that may have an adverse impact on data quantity or 
quality. Corrective action could be i11111ediate (such as in the case of field 
investigation observed deficiencies) or long-term. In general, any member of 
the program staff who identifies a condition adversely affecting quality can 
initiate corrective action by notifying in writing his or her supervisor and 
the project manager. The written co11111unication will identify the condition 
and explain how it may affect data quality or quantity. Corrective action in 
the field is the responsibility of each member of the on-site staff, with 
review of procedures to be used prior to sampling episodes, and a check of the 
procedures implemented taking place after the sampling episode is completed. 
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The field sampling program will be of limited extent and duration. According­
ly, a su11111ary report will be prepared following field work which monitors the 
project status. The report will include: 

1. An assessment of measurement data accuracy, precision, and 
completeness; 

2. Results of performance audits and/or systems audits; 

3. Significant QA/QC problems and recommended/implemented solutions; 

4. Status of solutions to any problems previously identified. 

Additionally, any incidents requiring corrective action will be fully docu­
mented. Procedurally, the project manager will prepare the report to the vice 
president in charge of operations. The su11111ary of findings shall be factual, 
concise, and complete. Any required supporting information will be appended 
to the report. 
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1.0 Scope 

1.1 This procedure is applicable to inorganic data obtained from contractor 
laboratories working for Hazardous Waste Site Contract Laboratory 
Program (CLP). 

1.2 The data validation is based upon analytical and quality assurance 
requirements specified in Statement of Work (SOW) 7/87. 

2.0 Responsibilities - Data reviewers will complete the following tasks as assigned 
by the Data Review Coordinator: 

2.1. For a total review: 

2.1.1 Data Assessment - "Total Review-Inorganics" Checklist Appendix (A.I). 
The reviewer must answer every question on the checklist. 

2.1.2 Data Assessment - Data Assessment Narrative (Appendix A.2) 
The answer on the checklist must match the action in the narrative 
(appendix A.2) and on Form I's. 

2.1.3 Contract Non-Compliance - SMO Report (Appendix A.3) 
This report is to be completed only when a serious contract violation is 
encountered, or upon the request of the Data Review Manager or Deputy Project 
Officer (DPO). Forward 5 copies: one each for internal files, appropriate 
Regional DPO, Sample Management Office (SMO) and last two addresses of 
Mailing List for Data Reviewers (Appendix A.4). In other cases, all contract 
vioaltions should be appended to end of Data Assessment Narrative (Sec. A.2.2). 

2.1.4 Data Su111JD8ry Sheet - Summary of Inorganic Quality Control Data (Appendix A.S). 
Enter on Data Su111Ury Sheet all values from Forms I through IX. Circle 
all values out of control limits in red. 

2.1.5 CLP Data Assessment Summary Forms 

2.1.5.1 Appendix A.6 
Fill in the total nuaber of analytes analyzed by different analyses and 
the number of analytes rejected or flagged aa estimated due to corresponding 
quality control criteria. Place an "X" in boxes where analyses were not 
performed, or criteria do not apply. 

2.1.5.2 Appendix A.7 
Data reviewer is also required to fill out Inorganic Regional Data Assessment 
form (Appendix A.7) provided by EPA Headquarters. Codes listed on the form 
will be used to describe the Data Assessment Summary. 
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Title: Evaluation of Metals Data for the 
Contract Laboratory Program 

2.1.6 Data Review Log: Each data reviewer will maintain 
to include: a. date of start of case review 

b. date of completion of case review 
c. site 
d. case number 
e. contract laboratory 
f. number of samples 
g. matrix 
h. hours worked 
i. reviewer's initials 

The log is kept in HMB office. 
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a log of reviews completed 

2.1.7 Telephone Record Log - the data reviewer should enter the bare facts of 
inquiry, before initiating any phone conversation with CLP laboratory. 
After the case review has been completed, mail white copy of Telephone 
Record Log to the laboratory and pink copy to SMO. File yellow copy in 
the Telephone Record Log folder, and attach a xerox copy of the Telephone 
Record Log to the completed Data Assessment Narrative (Appendix A.2). 

2.1.8 Forwarded Paperwork 

2.1.8.1 Upon completion of review, the following are to be fowarded to the Regional 
Sa■ple Control Center (RSCC) located in the Surveillance and Monitoring Branch: 

a. data package 
b. completed data assessment checklist (Appendix A.l,original) 
c. SMO Contract Compliance Screening (CCS) 
d. Data Summary Sheet (Appendix A.5) along with completed Data Assessment 

Narrative (Appendix A.2) 
e. Record of Communication (copy) 
f. CLP Reanalysis Request/Approval Record (original+ 3 copies) 
g. Appendix A.7 (original). 

2.1.8.2 Forward 4 copies of completed Data Assessment Narrative (Appendix A.2) 
along with 2 copies of the Inorganic Data Assessment Form (Appendix A.7) and 
Telephone Record Log, if any,: one each for appropriate Regional DPO, 
Saaple Kanage•nt Office (SMO), and last two addressees of Mailing List 
for Data Reviewers (Appendix A.4) (the Inorganic Data Assessment form 
does not go to the last two addressees). 

2.1.9 Filed Paperwork - Upon co■pletion of review, the following are to be filed 
within MMB files: 
a. completed Data Assessment Narrative (Appendix A.2) 
b. Telephone llecord Log (copy) 
c. Data SWDJ18ry Sheet - Su11118ry of Inorganics Quality Control Data (copy) 

(Appendix A.5) 
d. Record of Communication (original) 
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e. SKO Report (copy) 
f. CLP Data Assessment Summary Form (Appendix A.6 and A.7). 
g. CLP Reanalysis Request/Approval Record (copy) 
h. checklist of Total Review (Appendix A.l). 

Data Completeness 

Indicate incomplete data package on the computer tracking sheet.Authorized 
contractor personnel may contact the laboratory contact after discovery of 
an incomplete data package. If a laboratory will not return phone calls or 
does not respond to requests, notify the DPO of the Region in which the 
laboratory is located. 

4.0 Rejection of Data - All values determined to be unacceptable on the Inorganic 
Analysis Data Sheet (Form I) must be lined over with a red pencil. As soon as 
any review criteria causes data to be rejected, that data can be eliminated 
from any further review or consideration. 

5.0 Acceptance Criteria - In order that reviews be consistent among reviewers, 
acceptance criteria as stated in Appendix A.l should be used. Additional 
guidance can be found in the National Inorganic Functional Guidelines. 

6.0 SKO Contract Compliance Screening (CCS) - This is intended to aid reviewer 
in locating any problems, both corrected and uncorrected. However, the 
validation should be carried out even if CCS is not present. Resubmittals 
received from laboratory in response to CCS must be used by the reviewer. 

7.0 Request for Reanalysis - Data reviewers must note all items of contract non­
coapliance within Data Assess•nt Narrative.If holding times and sample 
storage times have not been exceeded, DPO may request reanalysis if items 
of non-compliance are critical to data assessment. Requests are to be made 
on "CLP Re-Analysis Request/Approval Record". 

8.0 Record of Coaaunication - Provided by the Regional Sample Control Center 
(RSCC) to indicate which data packages have been received and are ready 
to be reviewed. 
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Title: Evaluation of Metals Data for the 
Contract Laboratory Program 
Appendix A.l: Data Assessment - Contract 
C011pliance (Total Review - lnorganics) 

A.1.1 Contract Compliance Screening Report (CCS) - Present? 

A.1.2 Record of Communication (from RSCC) - Present? 

ACTION: If no. request from RSCC. 

A.1.3 Saaple Traffic Report - Present or on file? 

Legible? 

ACTION: If no, request from Regional Sample Control 
Center (RSCC). 

A.1.4 Cover Page - Present? 

la cowr page properly filled in and signed by the 
unager or the unager'• designee? 

AcnON: If no, prepare Telephone Record Log, and 
contact laboratory. 

Do nuaben of samples correspond to numbers on Record 
of C011m1nication? 

Do aa■ple nuaben on cover page agree with aaaple 
numbers on: 

(a) Traffic Report Sheet? 

(b) Fora I 'a? 

ACTION: If no for any of the above. contact RSCC for 
clarification. 
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YES 

[_] 

[_] 

(_] 

(_] 

(_] 

(_] 

(_] 

(_] 

NO 

A.1.5 Fora I (Final Data) - Are all Fora l's present and coaplete? (_] 

AcnON: If no, prepare telephone record log and contact 
laboratory for aubaittal. 

Are correct units (ug/1 for waters and ■g/kg for 10111) 
indicated on Fora l'a? (_] 
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Are soil sample results for each parameter corrected for 
percent solids? 

Are EPA sample# sand corresponding laboratory 
ID# s the same as on the Cover Page, Fona I's 
in the raw data? 

sample 
and 

Are computation/transcription errors less than 10% 
of reported values? 

Are all "less than IDL" values properly coded with "U"? 

Was a brief physical description of samples given on 
For11 I's? 

Were the result qualifiers used correctly with final 

YES 

[_] 

[_] 

[_] 

[_] 

[_] 

data? [_] 

ACTION: If no for any of the above, prepare Telephone 
Record Log, and contract laboratory for 
corrected data. 

Were any samples diluted beyond requirements of contract? 

If yes, were dilutions noted on Form I's? 

ACTION: If no, note under contract -problea/non-c011pliance 
of the''Data Aa1eas•nt Narrative". 

A.1.6 Holding Times - (aqueous saaples) 

[_] 

(Examine saaple traffic reports and digestion/distillation logs.) 

. . . . . . • exceeded? Mercury (28 days) • • 

Cyanide (14 daya). . . . . . • •• exceeded? 

Other Metals (6 aonths). 

Soil suples 

. . . . • exceeded? 

Metals and Cyanide (6 aontha) •••••• exceeded? 

NOTE: Prepare a list of all saaples and analytes 
forvhich holding tiaes have been exceeded. Specify 
the nuaber of days froa date of collection to the 
date of analysis (froa raw data). Attach to checkliat. 

NO 

[_] 

[_] 

(_] 

[_] 

[_] 
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Appendix A.l: Data Assessment - Contract 
Coapliance (Total Review - Inorganics) 

ACTION: If yes, reject (red-line) values less than 
Instrument Detection Limit (IDL); flag as 
estimated (J) the values above IDL. 

law Data 

A.1.7.1 Digestion Log* for flameAA/ICP present? 

Digestion Log for furnace AA present? 

Digestion Log for mercury present? 

Digestion Log for cyanides present? 

Are pH values (pH(2 for all metals, pH)l2 for cyanide) 
present in Digestion/Distillation Logs? 

-AVeights, dilutions and volumes used to obtain values. 

Percent solids calculation present for soils/sediments? 

Are preparation dates present on Digestion Log? 

A.1.7.2 Measurement read out record present? ICP 

Flame AA 

Furnace AA 

Mercury 

Cyanides 

A.1.7.3 Are all raw data to support all sample analyses and 
QC operations present? 

Legible? 

Properly Labeled? 

ACTION: If no for any of the above, write Telephone 
Record Log and contact laboratory. 

~\ ~/~:{;:~_·>."'-;._,:·_:.~'. -;,;. '_· . .-__ ·. -t···: :· ... -~: ; 
. . - ... 

·:. •· -- ·-
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YES 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

(_] 

t_] 

[_] 

[_] 

[_] 

[_] 

(_] 

NO N/ A 
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A.l.8 

A.1.8.l 

A.l.8.1.1 

Data Validation and Verification 

Calibration 

Is record of at least 2 point calibration 
present for ICP analysis? 

Is record of 5 point calibration present for 
Hg analysis? 

ACTION: If no for any of the above, write in the 
contract problem/non-compliance section of 
the "Data Assessment Narrative". 

A.1.8.1.2 Is record of 4 point calibration present for: 
Flame AA? 

Furnace AA? 

Cyanides? 

YES 

[_] 

[_] 

[_] 

[_] 

[_] 

NOTE:l. If less than 4, other standards must be run immediately 
after calibration and be+ 5% of true value. 

2. For all AA and Cyanide analyses one calibration standard 
is at CRDL level. 

ACTION: Flag associated data a■ estimated if standards 
are not within +5% of true values (except CRDL 
calibration standard) • . 

A.1.8.1.3 Is correlation coefficient less than 0.995 for: 

Mercury Analy1i1? 

Cyanide Analysia? 

Atomic Absorption Analysis? 

. ACTION: If yes, flag the associated data u estiuted. 

A.1.8.2 Form 11 A (Initial and Continuing Calibration Verification)-

A.1.8.2.l Present and complete for every ■etal and cyanide? [_] 

NO 

[_] 

(_] 

(_] 

N/A 
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Present and complete for AA and ICP when both are 
used for same analyte? 

ACTION: If no for any of the above, prepare Telephone 
Record Log and contact laboratory. 

A.1.8.2.2 Circle all values on data summary sheet that are 
outside of contract windows. Are all calibration 
standards (initial and continuing) within control 
limits? 

Metals 90-110% 

Hg - 80-120% 

Cyanides 85-115% 

Are all calibration standards (initial and continuing) 
within 50-150%? 

ACTION: Flag as estimated (J) all positive data (not 
flagged with a "U") analyzed between a 
calibration standard of 75-89% (6S-79% for Hg; 
70-84% for CN) or 111-125% (121-135% for Hg; 

YES 

[_] 

[_] 

[_] 

[_] 

[_] 

116-130% for CN) recovery and nearest good calibration 
standard. Qualify results <IDL as estimated (UJ), 
if the ICV or CCV %R is 7S-89%(CN, 70-84%; HG, 6S-79%). 
Reject (red-line) as unacceptable data if recovery of 
the ICV or CCV %R is outside the range 75-125% 
(CN, 70-130%; Hg, 65-135%). 

Was continuing calibration performed every 10 samples 
or every 2 hours? 

ACTION: If no, flag the excess samples (eleventh and 
up) data as estimated (J). 

A.1.8.3 Form II B (CRDL Standards for AA and ICP) -

A.1.8.3.1 Was a CRDL standard (CRA) analyzed for all AA metals 

[_] 

(except Hg)? [_] 

* Was a mid-range calib. verification standard distilled 
and analyzed for cyanide analysis? [ __ ] 

Was a 2xCRDL or 2x1DL (when IDL)CRDL) analyzed (CRI) for 
each ICP run? [_] 
(Note: CRI for AL,Ba,Ca,Fe,Mg,Na,or K is not required.) 

* Find the results of ■id-range standard in the raw data. 

NO N/A 



STANDARD OPERATING PROCEDURE Page 9 of 30 

Title: Evaluation of Metals Data for the 
Contract Laboratory Program 

Date: Dec. 1988 
Number: HW-2 

Appendix A.l: Data Assessment - Contract 
Coapliance (Total Review - Inorganics) 

Revision: 8 

ACTION: If no for any of the above, flag as estimated 
positive data falling within the range 

YES 

*(true value+ CRDL). For CN, the range is 
*(true value-+ 0.5 x true value). 

A.1.8.3.2 Was CRI analyzed after ICV/ICB and before the final 
CCV/CCB, or every four hours of ICP run? 

ACTION: If no, write in Contract Problem/Non-Compliance 
Section of the ''Data Assessment Narrative". 

A.1.8.3.3 Are CRA and Clll standards within control limits: 

Metals 90 - 110? 

ls mid-range standard within control limits: 

Cyanide 85 - 115? 

ACTION: Flag the affected data within the range 
*(true value+ CRDL) as estimated (J) if recovery 
is leas than 90% (for CN (85%); flag the positive 
data within the range (true value+ CRDL), if 
recovery is greater than 110% (for-CN )115%). 

[_] 

(_] 

[_] 

The range for CN is *(true value+ 0.5 x true value). 

A. 1 .8.4 Form 111 (Initial and Continuing Calibration Blanks) 

A.1.8.4.1 Present and complete? 

For both AA and lCP when both are used for same analyte? 

ACTION: If no, prepare Telephone Record Log and 
contact laboratory. 

A.1.8.4.2 Circle all calibration blanlc. values on Data SW1111&ry Sheet 
that are above IDL. Are all calibration blanks 
(when IDL<CRDL) leas than or equal to Contract Required 

(_] 

(_] 

Detection-Liaita (CRDL)? (_] 

Are all calibration blanks leas than two tiees 
Instrument Detection Lim t (when IDL>CRDL)? 

ACTION: If no for any of the above, flag as estiuted (J) 
on fora I'• all data <5xIDL between calibration 
blank with value over CRDL or IDL and nearest 

[_] 

good calibration blank. Flag five samples on either 
side of the calibration blank.. 

* -True value of CltA, CRI or aid-range CN standard. 
-Substitute IDL for CRDL when IDL) CRDL. 

NO N/A 
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A.1.8.4.3 Was an initial calibration blank analyzed? 

Was a continuing calibration blank analyzed after 
every 10 sa■ples or every 2 hours {whichever is more 
frequent)? 

ACTION: If no, flag as estimated (J) all values <SxIDL 
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YES NO 

[_] 

[_] 

not analyzed within 5 samples of calibration blank. 

A.1.8.5 FORM 111 (Preparation Blank) --

( Note: The preparation blank for mercury is the same 
as the calibration blank.) 

A.1.8.5.1 Was one prep. blank analyzed for: each 20 samples? 

each batch? 

each matrix type? 

both AA and ICP when both are used for same analyte? 

[_] 

(_] 

(_] 

(_] 

ACTION: If no for any of the above, flag as estimated (J) 
all associated positive data (10 x IDL1 for which 
prep.blank was not analyzed. 

NOTE: If only one blank wu analyzed for ■ore 
than 20 1aaples, then first 20 samples analyzed 
do not have to be flagged u estiaated {J). 

A.1.8.5.2 Do concentrations of prep. blank fall below two times 
IDL when IDL is greater than CRDL? 

ACTION: If no, reject (red-line) all data that has 
a concentration less than 10 ti■es the prep. 
blank value, but not flagged vi th a "U" 
(leH than). 

A.1.8.5.3 Is concentration of prep. blank greater than CRDL 
when IDL 1• less than or equal to CRDL? 

If yes, is the concentration of the sample with the 
least concentrated analyte less than 10 tiaea the 
prep. blank value? 

[_] 

[_] 

(_] 

N/A 
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ACTION: If yes, reject (red-line) all associated 
data that has a concentration less than 
ten times the prep. blank value, but not 
flagged with a "U" (less than). 

A.1.8.5.4 ls concentration of prep. blank below the negative CRDL? 

A. 1.8.6 

ACTION: If yes, reject (red-line) all associated data 
that has a concentration less than lOxCRDL. 

For111 IV (lCP Interference Check Sample) 

A.1.8.6.1 Present and complete? 

(NOTE: Not required for furnace AA, flame AA, mercury, 
cyanide and Ca, Mg, Kand Na.) 

A.1.8.6.2 Circle all values on Data Summary Sheet that are more 
than+ 20% of true or established mean value. Are all 
Interference Check Sample results inside of control 
limits (_:t 20%)? 

If no, is concentration of Al, Ca, Fe, or Mg lower in 
sample than in ICS? 

ACTION: If no, flag as estimated (J) those positive 
results for which ICS recovery is between 
121-150%; flag all sample results as estimated 
if ICS recovery falls within SCr-79%; reject 
(red-line) those sample results for which ICS 
recovery is less than 50%; if ICS recovery is 
above 150%, reject positive results only (not 
flagged with a "U"). 

A.1.8.6.3 Was ICS analyzed at beginning and end of run 
(or at least twice every 8 hours)? 

ACTION: If no, flag as estimated (J) all ■amples for 
which AL, Ca, Fe, or Mg is higher than in ICS. 
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YES NO 

[_] 

[_] 

(_] 

[_] 

A.1.8.7 Form VA (Spiked sample •ecovery - Pre-Digestion/Pre-Distallation)-
( Note: Not required for Ca, Mg, K, and Na (both aatrices), Al, and Fe 
(soil only.) 

N/ A 
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A.1.8.7.1 Present and complete for: each 20 samples? 

each matrix type? 

each cone. range (i.e. low, med., high)? 

For both AA and ICP when both are used for same 
analyte? 

ACTION: If no for any of the above, flag as 
estiaated (J) all positive data less 
than four times spiking level for 
which spiked sample was not analyzed. 

\ 

NOTE: If one spiked sample was analyzed for more 
than 20 samples, then first 20 samples 
analyzed do not have to be flagged as 
estimated (J). 

A.1.8.7.2 Was field blank used for spiked sample? 

lf yes, was field blank described as such on Traffic 
Report? 

ACTION: lf yes, flag all positive data less than 
4 x spike added as estimated (J) for which 
field blank was used as spiked sample. 

A.1.8.7.3 Circle all values on Data Summary Sheet that are outside 
of control li11it ■ (75% to 125%). Are all recoveries 
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YES NO 

[ ] --
[ ] --
[ ] --
[ ] --

[_] 

[_] 

within control limits? [ __ ] 

If no, is •••ple concentration greater than or equal 
to four ti•• spike concentration? 

ACTION: lf yea, disregard spike recoveries for 
analyte■ whose concentrations are greater 
than or equal to four ti•es spike added. 
If no, circle those analytes on Form V for 
which ■ a•ple concentration is le11 than 
four times the spike concentration. 

Are result• outside the control li11its (75-125%) 
flagged with "N" on Form I's and Form VA? 

[_] 

[_] 

ACTION: If no, write in the contract problem/non compliance 
section of "Data Assessment Narrative". 

N/ A 
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A.1.8.7.4 Aqueous 

Are any spike recoveries: 
(a) less than 30%? 

(b) between 30-74%? 

(c) between 126-150%? 

(d) greater than 150%? 

ACTION: If less than 30%, reject all associated aqueous 
data; if between 30-74%, flag all associated 
aqueous data as estimated (J); if between 
126-150%, flag as estimated (J) all associated 
aqueous data not flagged with a "U"; if 
greater than 150%, reject (red-line) all 
associated aqueous data not flagged with a "U". 

YES 

NOTE: If pre- digestion spike result is rejectable due to 
coefficient of correlation of KSA, analytical spike 

NO 

[ ] --
[ -
[ ] --
[ --

recovery, or duplicate injections criteria, disregard spike 
recovery on Form V. Flag the associated data as estimated(J). 

A.1.8.7.5 Soil/Sediment 

A.1.8.8 

Are any spike recoveries: 
(a) less than 10%? 

(b) between 10-74%? 

(c) between 126-200%? 

(d) greater than 200%? 

ACTION: If less than 10%, reject all associated data; 
if between 10-74%, flag all associated data as 
estiuted; if between 126-200%, flag as estimated 
all associated data was not flagged with a "U"; 
if greater than 200%, reject all associated 
data not flagged with a "U". 

Form VI (Lab Duplicates) 

A.1.8.8.1 Present and c011plete for: each 20 samples? 

each aatrix type? 

[_] 

[_) 

[_) each concentration range (i.e. low, •d•, high)? 

[_] 

[_ 

[_] 

[_] 

N/A 
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both AA and ICP when both are used for same analyte? 

ACTION: If no for any the above, flag as estimated (J) 
all data >cRDL* for which duplicate aaaple was 
not analyzed. 

Note: If one duplicate ■ample was analyzed for aore 
than 20 samples, then first 20 samples do not 
have to be flagged as estiuted. 

A.1.8.8.2 Was field blank used for duplicate analysis? 

If yes, was field blank identified as such on 
Traffic l.eport? 

ACTION: If yes, flag all data )CRDL* as estiuted (J) 
for which field blank was used as duplicate. 

A.1.8.8.3 Circle all values on Data Suaury Sheet that are outside 
control limits: 

Aqueous Saaples (a) 20% I.PD or 
*(b)_! CRDL 

Soil Samples (a) 35% RPO or 
*(b)_! CRDL 

Are all values within control limits? 

If no, are all re1ults outside the control limits 
flagged with an* on Fora 1'1 and VI? 

YES 

(_] 

(_] 

(_) 

ACTION: If no, write in the contract probleu/non­
coapliance 1ection of "Data Aaaess•nt Narrative". 

1'0TE: 1. llPD i• not calculable for an analyte 
of the aaaple - duplicate pair when 
both value, are leis than IDL. 

2. If lab duplicate re1ult is rejectable due to coefficient 
of correlation of MSA, analytical ■pike recovery, or 
duplicate injections criteria, do not apply preciaion 
criteria. Flag the a1aociated data a, e1tiuted. 

A.1.8.8.4 Ia any value for 1aaple duplicate pair lea1 than CIDL* 
and other value greater than or equal to 10 x *CRDL? 

ACTION: If yea, flag the u1ociated data. 

* Substitute IDL for CRDL when IDL > CRDL. 

NO 

(_] 

(_] 

[_) 
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YES 

A.1.8.8.5 Aqueous 

Is any RPD greater than 50% where sample and duplicate 
are both greater than or equal to 5 times *CRDL? 

Is any difference between sample and duplicate greater 
than *CRDL where •ample and/or duplicate is leas than 
5 times *CRDL? 

ACTION: If yes, flag the associated data as estimated. 

A.1.8.8.6 Soil/Sediment 

A.1.8.9 

Is any RPD (where sample and duplicate are both 
greater than or equal to 5 times *CRDL) : 

> 100%? 

ls any difference between sample and duplicate 
(where sample aM/or duplicate is less than Sx*CRDL) 

)2x*CRDL? 

ACTION: If yes, flag the associated data as eatiaated. 

Field Duplicates 

A.1.8.9.1 Were field duplicate• analyzed? (_) 

ACTION: If yes, prepare a Form VI for each field duplicate 
pair, report concentrations of soils in ug/1 on vet 
wight basis and calculate RPDs. 

NOTE:1. Do not calculate RPD when both value• are le•• than IDL. 
2. Flag all associated data only for field duplicate. 

NO 

[_] 

[_] 

(_] 

(_] 

A.1.8.9.2 Circle all value• on Fora VI for field duplicates that are outside 
control liait•: 

Aqueou• Sample■ (a) 20% RPD or 
*(b)_:t CRDL 

Soil Samples (a) 35% RPD or 
*(b)_:t CRDL 

* Substitute IDL for CltDL when IDL > CRDL. 

N/A 
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Are all values within control limits? 

A.1.8.9.3 Is any value for sample duplicate pair less than *CRDL 
and other value greater than or equal to 10 x *CRDL? 

ACTION: If yea, flag the associated data as estimated. 

A.1.8.9.4 Aqueous 

Is any RPD greater than 50% where sample and duplicate 
are both greater than or equal to 5 times *CRDL? 

Is any difference between sample and duplicate greater 
than *CRDL where sample and/or duplicate is leas than 
5 times *CRDL? 

ACTION: If yea, flag the associated data as estimated. 

A.1.8.9.5 Soil/Sediment 

Is any RPO (where sample and duplicate are both 
greater than 5 times *CRDL) : 

)100%? 

Is any difference between sample and duplicate 
(where sample and/or duplicate is leas than Sx *CRDL ): 

)2x *CRDL? 

ACTION: If yea, flag the associated data aa eati .. ted. 

A.1.8.10 Fona VII (Laboratory Control Sample) (Note: LCS - not 
required for aqueous Hg and cyanide analyses.) 

A.1.8.10.1 Was one LCS prepared and analyzed for: 
every 20 water aaaplea? 

every 20 solid auplea? 

both AA and ICP when both are used for same analyte? 

* Substitute IDL for CIDL when IDL > CRDL. 
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YES 

(_] 

[_] 

[_] 

(_] 

NO 

(_] 

(_] 

(_] 

(_] 

(_] 

N/A 
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ACTION: If no for any of the above, prepare Telephone 
Record Log and contact laboratory for submittal 
of results of solid LCS. Flag as estimated(J) 
all data for which LCS was not analyzed. 

NOTE: If only one LCS was analyzed for 110re than 20 
samples, then first 20 samples close to LCS 
do not have to be flagged as estimated. 

A.1.8.10.2 Aqueous 

Circle all LCS values outside of control 
limits(80 - 120%- except aqueous Ag and Sb). 

Is any LCS recovery: less than 50%? 

between 50% and 79%? 

between 121% and 150%? 

greater than 150%? 

ACTION: Less than 50%, reject (red-line) all data; 
between 50% and 79%, flag all associated data 
as estimated (J); between 121% and 150%, flag 
all positive (not flagged with a "U") results 
as estimated; greater than 150%, reject all 
positive results. 

A.1.8.10.3 Solid LCS 

YES 

NOTE: 1. If IDL of an analyte is equal to or greater than 
True Value of LCS, disregard the following criteria. 

2. lf"Found"value of LCS is rejectable due to duplicate 
injectiona or analytical spike recovery criteria, 
diaregard LCS recovery; flag the associated data as 
estiaated(J). 

a. If the Solid LCS recovery for any analyte falls 
outside EPA control limits, qualify all sample 
results )IDL •• estiuted (J). 

b. If the LCS results are higher than the control 
limits and the sample results< IDL, the data 
are acceptable. 

c. If the LCS results are lower than the control 
li■its,qualify all sample reaults < IDL as 
estiuted(UJ). 

NO 

[_] 

[_] 

[_] 

[_] 
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Yes 

A. 1.8.11 Form IX (ICP Serial Dilution) -

A.1.8.11.l Was Serial Dilution analysis performed for: 
each 20 samples? 

each matrix type? 

each concentration range (i.e. low, med.)? 

[_] 

[_] 

[_] 

ACTION: If no for any of the above, flag all positive data 
greater than or equal to lOxIDLs as estimated (J) 
for which Serial Dilution Analysis was not performed, 
and summarize the deficiency on the DPO report. 

A.1.8.11.2 Was field blanlt(s) used for Serial Dilution Analysis? 

If yes, was field blank described as such on Traffic 
Report! 

ACTION: If yes, flag all associated data) 10 x IDL 
as estimated (J). 

A.1.8.11.3 Circle all values on Data Summary Sheet that are ouside 
of control liait (_!10 %). Are all values within+ 10 % ? [_] 

Are results outside control limit flagged 
with an "E" on Form I's and Form IX? [_] 

ACTION: If no, write in the contract problem/non-compliance 
■ect:ion of the''Data Assessment Narrative". 

A.1.8.11.4 Are any% Diff. values: 
> 10%? 

> 100%? 

ACTION: Flag as estimated (J) all associated sample results 
equal to or greater than lOxIDLs for which percent 
difference i• greater than 10% but le■ s than 100%. 
Reject (red-line) all associated sample results 
equal to or greater than lOxIDLs for which PD is 
greater than or equal to 100%. 

NO 

[_] 

[_] 

[_] 

[_] 

N/A 
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A.1.8.12 Furnace Atomic Absorbtion (AA) QC Analysis 

A.1.8.12.1 Are duplicate injections present in furnace raw data 
(except during full Method of Standard Addition) for 
each sample analyzed by GFAA? 

ACTION: If no, reject the data on Form I's for which 
duplicate injections were not performed. 

A.1.8.12.2 Do the duplicate injection readings agree within 20% 
Relative Standard Deviation (RSD) or Coefficient of 
Variation (CV) for concentration greater than CRDL? 

Was a dilution analyzed for sample with post digestion 

YES 

[_] 

[_] 

spike recovery less than 40%? [ __ ] 

ACTION: If no for any of the above, flag all the 
associated data as estimated (J). 

A~l.8.12.3 ls *post digestion spike recovery less than 10% or 
greater than 150% for any result? 

A.1.8.13 

A.1.8.13.1 

ACTION: If yes, reject (red-line) the affected data if 
recovery is (10%; reject data not flagged with "U" 
if spike recovery is )150%. 

NOTE Reject the data only if the affected sample was 
not subsequently analyzed by Method of Standard 
Addition. 

Form VIII (Method of Standard Addition Results) 

Present? 

If no, is any Form I result coded with "S" or a "+"? 

[_] 

ACTION: If yea, write request on Telephone Record Log and 
contact laboratory for submittal of Form VIII. 

A.1.8.13.2 ls coefficient of correlation for MSA leas than 0.990 for 
any saaple? 

ACTION: If yes, reject (red-line) affected data. 

NO 

[_] 

(_] 

[_] 

* Post digestion spike is not required on the pre-digestion spiked sample when pre­

digestion spike recovery is within control limits of 75-125% or when SR)4xSA. 

N/A 
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YES 

A.1.8.13.3 Was *MSA required for any sample but not performed? 

Is coefficient of correlation for MSA less than 0.995? 

Are MSA calculations outside the linear range of the 
calibration curve generated at the beginning of the 
analytical run? 

ACTION: If yes for any of the above, flag all 
the associated data as estimated (J). 

A.1.8.13.4 Was proper quantitation procedure followed correctly 
as outlined in the SOW on page E-16 through E-17? 

ACTION: If no, note exception under contract problem/non­
compliance of data assessment narrative, or 
prepare a seperate list. 

A.1.8.14 Dissolved/Total or Inorganic/Total Analytes -

A.1.8.14.1 Were any analyses performed for dissolved as well as 
total analytes on the same aample(s). 

Were any analyses performed for inorganic as well as total 
(organic+ inorganic) analytes on the same sample(s)? 

If yes, apply the following questions only if 
inorganic (or dissolved) results are (i) above 
ClU>L, and (ii) greater than total constituents. 

A.1.8.14.2 ls the concentration of any dissolved (or inorganic) 
analyte greater than its total concentration by 
aore than 10%? 

A.1.8.14.3 ls the concentration of any dissolved (or inorganic) 
analyte greater than its total concentration by 
aore than 50%? 

NOTE: Prepare a list coaparing differences 
between all dissolved (or inorganic) and 
total analytes.Compute the differences 
as a percent of the total analyte only 
when both are above CRDL. 

* MSA is not required on LCS and prep. blank. 

[_] 

NO 

[_] 

[_] 

[_ 

[_] 

[_] 

[_] 

[_] 

N/A 
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YES 

ACTION: If more than 10%, flag both dissolved (or inorganic) 
and total values as estimated (J); if more than 
50%, reject (red-line) the data for both valuse. 

A.1.8.15 Form I to IX 

A.1.8.15.1 Are all the Form I through Form IX labeled with: 
Laboratory name? 

Case number? 

EPA sample No.? 

SDG No.? 

Contract No.? 

Corre ct uni ts? 

Matrix? 

ACTION: If no for any of the above,note under 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

contract problem/non-compliance section of narrative. 
of the"Data Assessment Narrative". 

A.1.8.15.2 Do any computation/transcription errors exceed 10% of 
reported values on Forms I-IX for: 

(NOTE: Check all forms against raw data.) 

(a) all analytes analyzed by ICP? 

(b) all analytes analyzed by GFAA? 

(c) all analytes analyzed by AA Flame? 

(d) Mercury? 

(e) Cyanide? 

ACTION: If yes, prepare Telephone Log, contact laboratory 
for corrected data and correct errors with red 
pencil and initial. 

NO 

[_] 

(_] 

[_] 

[_] 

[_] 

N/A 
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YES 

A.1.8.16 Font I (Field Blank) -

A. 1.8. 17 

Circle all field blank values on Data Summary Sheet 
that are greater than 2xIDL. 
Do concentrations of field blank(s) fall below two 
times IDLs for all parameters of associated aqueous 
and soil samples? 

If no, was field blank value already rejected due to 
other QC criteria? 

ACTION: If no, reject (red line) all associated 
aqueous and soil/sediment data (except field 
blank) that has a concentration less than 
five times the field blank value not flagged 
with a "U" (less than). 

[_] 

[_] 

Fora XI, XII, XIII (Quarterly Verification of Instrumental 
Parameters). 

A.1.8.17.1 Is quarterly verification report present for: 

Instrument Detection Limits? 

ICP Interelement Correction Factors? 

ICP Linear Ranges? 

ACTION: If no, contact DPO of the lab. 

[_] 

[_] 

[_] 

A.1.8.17.2 Fora XI (Instruaent Detection Liaits) - (Note: IDL is not 
required for Cyanide.) 

Are IDLs present for: all the analytes? 

all the instruments used? 

For both AA and ICP when both are used for same 

[_] 

[_] 

analyte? [_] 

ACTION: If no for any of the above, prepare 
Telephone Record Log and contact laboratory. 

NO N/A 
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Is IDL greater than CRDL for any analyte? 

If yes, is the concentration of the sample analyzed on 
the instrument whose IDL exceeds CRDL, greater than 
5 x IDL? 

MMB ACTION: If no, reject (red-line) all values less than 
five times IDL of the instrument whose IDL 
exceeds CRDL. 

A.l.8.17.3 Form XII (Linear Ranges) 

Was any sample result higher than high linear range 
of ICP by more than 10%? 

Was any sample result higher than the highest 
calibration standard for non-ICP parameters? 

If yes for any of the above, was dilution performed 
on the sample to bring raw data in linear range or 
below the highest standard. 

MMB ACTION: If no, flag the result reported on Form I 
as estimated(J). 
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YES NO 

[_] 

[_] 

[_] 

[_] 

[_] 
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Case# Site -----------
Reviewer Lab 

Contractor 

A.2.1 

--------

All data are of acceptable quality? Yes ---
If no, exceptions are noted below with rea1on(s) for 
rejection or qualification as e1timated value (J). 

No 
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Matrix : Soil 

Water 

Other 

---
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A.2.1 (continuation) 

A.2.2 Contract Problems/Non-compliance 
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MMB Reviewer: Date: ---------------------- ----------Signature 

Contractor Reviewer: ______________________ Date: _________ _ 
Signature 

Verified by: Date: ---------------------- ----------
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(SMO REPORT) 

Regional Review of Uncontrolled Hazardous Waste 
Site Contract Laboratory Data Package 
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CASE NO. -------
The hardcopied (laboratory name) -""""'."."'-~-=--,----,------,----,----,-~--,--~~--------1 nor g an i c data package received at Region II has been reviewed and the quality assurance 
and performance data summarized. The data reviewed included: 

SMO Sample No.: --------------------------------------
Cone. & Matrix: --------------------------------------

- Contract No. WA87-K025,K026,K027(SOW787) requires that specific analytical work be done and 
that associated reports be provided by the contractor to the Regions, EMSL-LV, and SMO. The 
general criteria used to determine the performance were based on an examination of: 

0 Data Completeness 
0 Matrix Spike Results 
° Calibration Standards Results 

0 Duplicate Analysis Results 
0 Blank Analysis Results 
0 MSA Results 

Items of non-compliance with the above contract are described below. 

Comments: -----------------------------------------

Reviewer's Initial Date 
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JHMNIJHi tJST BR U47\ REVIDQS 

l. USEPA Regicn I (ESD) 
60 Westview Street 
I.aingt.an, Mt\ 02173 
Deb Szaro 
(617) 861-4312 
CT, 1£, Mt\, Ni, RI, vr 

3. USEPA Regicn lll (CE.) 
839 Best.gate ~ 
~lis, K> 21401 
01uc:Jc sands 
(301) 266-9180 
IE, K>, PA, VA, W, IX: 

5. USEPA Regicn V (ESD) 
536 5outh Clark Street 
Tenth Floor, an. 
Oticago, n. 60605 
Pat Chlrilla 
312-353-9087 
n., IN, MI, M-J, CJi, WI 

7. USEPA Regicn VII Laboratory 
25 runsta'l ~ 
Kansas City, KS 66115 
Debra M:>rey 
(913) 236-3881 
IO, KS, R3, M) 

9. USfP1' Regicn IX (ES>) 
ca. MilnagBTelt. secticn 
215 Flaratt Street 
san Francisco, CA 9'105 
ICalt Ki tc::hi.r9lan 
('15) 974-<>92,& 
1'Z, CA, HI, NV, Jllllerican Si!lrDa, 
Gan Trust Territories of Pacific 
Islams, Wike Is~ 

11. Simple MmagaNtt Office 
Viar am 0..ill,.8lly 
P.O. !DC 818 
Alexamria, VA 22313 

13. ruane Gen1er - (OS-230 > 
lJSD'A 
40 l "M" Street, S. W. 
washirJ3tm, IX: 20'60 

2. USEPA Region II (ESD) 
w::.::d>ridge Avenue 
Fmsai, New Jersey 08837 
Lisa Gattoo Vidllich 
(201) 321-6676 
NJ,NY,FR,VI 

,t. USEPA Regic:n IV (ESD) 
~ytical 9.JRX)rt Bran::h 
C:Ollege Staticn Road 
Athens , G\ 30613 
'Ian Bennett, Jr. 
(404) 546-3112 
AL, FL, G\, ICY, MS, N:, SC:, 'IN 

6. USEPA Regic:n VI (ESD) 
M::nterey Park Plaza, Bldg. C 
6608 HoITMXld Drive 
Housten, TX 77074 
David Stoc:ktCll 
(713) 953-3,&25 
AL, IA, Rit, TX, CIC 

8. USEPA Regic:n VIII Laboratory 
!DC 25366 
Da"IYer Federal center 
LaJcewood, CD 80225 
E\1a Hoffman 
(303) 236-7371 
CD, ?E, SD, ur, WY, Ml' 

10. USEPA Regic:n X Laboratory 
P.O. !DC 5,&9 
Mmr::hester, NJ\ 98353 
Gerald Mlth 
(206) «2-0370 

MC, m, ~. NJ\ 

12. m.,ar(1 Kantor 
USEPA 
!MSL-LV 
94.t E. Hanlal Awrue 
!DC 93478 
las Vegas, NV 89119 
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S'IJMMAAY or lJIORG.\JllCS QUALITY COlfTIOL DATA 

I.UOIATOU: ______ CAS! 10. _____ SCIII NO. ____ SAHPL! TYP!: _____ _ 

Slt!/STUDY D!SCJ.lPTlON: _________ SAKPL! 110S: _____________ _ 

Pield llau -~_.,r:--..,,..,r..:------
1U1J) DUI'. I'S: LU DOP. I'S: ll&Dl.l SPiri I: '-------- ------- ------
SDliL DlUJTlOI SAKPL! NO. _____ CGNPUTlON DAD: anzvus twlTULS: ____ _ 

n 1 IlA ID 111 ---- IV V VI V11 11 
Detection Calib. Ver. C1D1 Si.ct Calibration p I lCP ICS " s Lab Ser " Para- Liaiu PieU n. Ver.% I. Ilana I. L % I. t p Dup LCS DU e 

■et•r 'OG/L llnk I Continued I Continued EA r 1 t 
C1l>L lDL lllit 1 2 3 lllit 11n lllit 1 2 3 p. lllit 1111 s k U1) % I. % t) h 

Al 200 

Sb 60 

Aa 10 

-la 200 

le 5 
. 

Cd 5 

Ca 5000 

Cr 10 

Co 50 

Ca 25 

re 100 

,. 5 

• 5000 

Na 15 

·- 0.2 

It 40 

I. 5000 

Se 5 I 
.... 10 

■a 5000 

I Tl 10 
I 

V 50 I 

Zn 20 I 
I 

Cl 10 
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ea .. I: ype of levtev: ________________ _ ------------- -------ice: ________________________ _ wb ._.: ________________ _ 

eviever'• Wtiala: _________ _ lluaber of SuplH: ____________ _ 

Anal7te1 lejected Due to !sceedin1 leviev Criteria:• 

Holdiu1 Prep Pield Inter- Spike DuplicatH Detection Serial Total 
Ti•• Calibration llanll. Blank fere11cea lecoven L.b Pield Liaiu LCS Dilution MSA AllalYUI lejection 

~ . . -· 
ICP 

ill- AA 
Punace AA -

Mercu" 

Total 

Other 
. ::; _. · ... 

.' ..:.: , .. · ..:. .· ·~ 
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\ 
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Number: HW-2 
Revision: 8 

Region __ _ 

CASE NO. _______________ _ SITE. _______________ _ 

LABORATORY ______________ _ NO. OF SAMPLES/ 
MATRIX _______________ _ 

SDG# ________________ _ REVIEWER (IF NOT ESD) --------
SOWi _________________ _ REVIEWER'S NAME -----------
DPO: ACTION _____ FYI ________ _ COMPLETION DATE -----------

DATA ASSESSMENT SUMMARY 

ICP AA Hg 

1. HOLDING TIMES 
2. CALIBRATIONS 
3. BLANKS 
4. ICS 
5. LCS 
6. DUPLICATE ANALYSIS 
7. MATRIX SPIKE 
8. MSA 
9. SERIAL DILUTION 
10. SAMPLE VERIFICATION 
11. OTHER QC 
12. OVERALL ASSESSMENT 

O • Data has no problems/or qualified due to minor problems. 
K • Data qualified due to major problems. 
Z • Data unacceptable. 
X • Problems, but do not affect data. 

CYANIDE 

ACTION ITEMS: ________________________________ _ 

AREAS OF CONCERN: _____________________________ _ 

NOTABLE PERFORMANCE: ____________________________ _ 
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INIR:>CUCTICN 'ro Di\TA VALIDA.TIOO 

.. 1 'Ihis procedure is awlicable to organic data ciJtained fran contractor laboratories 
workirq for the caitract laboratory Program (CIP) • 

.• 2 '!he data validation is based upon analytical and quality assurance requirements 
specified in the Statement of Work (SCW) • 

J Responsibilities 

)ata reviewers will carplete the followin; tasks as assigned by the C'ata Review Coordinator: 

~ .1 C'ata Assessment - '!be reviewer J1llSt answer every question on the checklist. 
All response shall be in ink. 

2. 2 C'ata A.ssesCTeJ'lt Narrative (Attachment 1) - tata reviewer is required to use these 
forms an:i :mJSt match the action in the narrative with the action taken on the Form I(s). 

2.3 Rejection SUnrnary Form (Attachment 2) - Fill in the total number of analytes measured. by 
different analyses an:i the number of analytes rejected or flagged as estimated due to 
corre.sporrlirg quality control criteria. Place an "X'' in the boxes where analyses were 
not performed or criteria do not apply. 

2.4 Organic Regiaial Data Assessrrent - tata reviewer is also required to fill out Organic 
Regional Data Assessment Fenn (Attachment 3) • 

2.5 'Iele!ilone Record Log - 'Ihe data reviewer should enter the bare facts of inquiry before 
·--=nitiatirg arrt authorized tele!ilone conversation with a CLP laboratory. After the case 
review has been carplete1, mail the white <::Df7i of the Telep1one Record Log to the 
laboratory am the pink <::Df7i to st,t:>. File the yellow <::Df7i in the Telep1one Record I.og 
folder an:i attach a photocopy of the Telep1one Record Log to the carpleted 
Data Assesn:oent Narrative. 

2.6 Forwarded Paperwork - Up=>n carpletion of the review, the followin; are to be forwarded 
to the Regiaial ~le COntrol center (RSCC) located in the SUiveillance and M::>nitorirg 
Branch: 

a. data package 
b. catpleted assessment checklist 
c. SM:> Contract C,arpliance Screenin; (CCS) 

Forward four (4) cx.,pies of the carpleted Data Assessment Narrative alo~ with four (4) 
cx.,pies of the Organic D!lta Assessment Form: ale eadl for the awropriate Regional oro, 
the sarrple Management Office (st<>), am to the last two addresses of the tata Reviewers 
Mailirg List. 

2. 7 Filed Paper.erk - Upon carpletion of the review, the followin; are to be filed within 
the !t:>nitorin;J and Management Branch (I+m) files: 

a. Telephale record Log (copy) 
b. Rec:x)rd of Cc:mtllni.cation (original) 
c. Rejectioo SUnlnary Fenn 
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, Bejectia:, of prta - All values determined to be unacceptable on the organic Analysis tata 
Sheet (Form I) nust be flagged with an ''R". As soon as review criteria causes data to be 
rejected, that qata can be eliminated fran Mr/ further review or consideration. 

Acceptanoe Criteria - In order that the reviews be consistent~ reviewers , this 
standard ~ting Procedure (SOP) shoold be used. Additional guidarx:e can be fo.Jl"Xi in 
the r\metiaial Gitldel ines. 

SM:> Contract Q:m?liance Screenim CCCS} - '!his is interrjed to aid the reviewer in 
locating arrt proolems, both corrected an:i urx::orrecte1. However , the validation should 
be carried alt even if a:s is not present. Resubnittals received fran the l aboratory 
in respa,se to a:s nust be used by the reviewer. 
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:<:1ttGE a:MPIEI'ENESS AND OELIVERABIE.S CASE NllMBER: _______________ _ 

IAB: -------------------
SITE: __________________ _ 

D:lta Cgrpleteness arrl Deliverables 

1.1 Have aey missin; deliverables been received arxi added [_] 
to the data package. 

ACTION: call lab for explanation/ resul:Jnittal of aey 
missin; deliverables. If lab cannot provide them, 
note the effect on review of the package under 
the ''Contract Proble:ms/Non-ccmplian=e'' section 
of reviewer narrative. 

1.2 Was st-t:> CCS checklist incltx:ied with package? 

cover Letter/case Narrative 

2.1 Is the Narrative or caver letter present? 

2.2 Are case Nllnt>er and/or SAS number contained in the 
Narrative or caver letter? 

Data Validation O'lecklist 

'!he followin; checklist is divided into three parts. Part A 
is filled out if the data package contains any VOA analyses, 
Part B for aey ENA analyses arxi Part C for Pesticide/Fals. 

D:>es this package contain: 

VOA data? 

ENA data? 

Pesticide/PCB data? 

ACTION: <:arplete CX>rresponcli.n; parts of checklist. 

[_l 

[_] 

[_] 

NO N/A 
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PARl' A: VOA ANALYSES 

.. o Traffic Beports ·an:1 I wratory Narrative 

YES 

1.1 Are the Traffic Report Foms present for all sanples? (_] 

ACTICN: If no, ca1tact lab for replacement of missing 
or illegible cx:pies. 

1.2 tk:> the Traffic Reports or I.ab Nanative indicate any 
problems with sanple receipt, cordition of sanples, 
analytical problems or special notations affecting 
the quality of the data? 

ACTICN: Use professional juc.i;Jement to evaluate the 
effect on the q..iality of the data. 

ACI'ICN: If any sanple analyzed as a soil contains mre 
than 50% water, all data should be rejected. 

ACTION: If both VOA vials for a sarrple have air bubbles, 
flag all positive results "J" arx:l all non 
-detects "R" • 

~.o Holdim Tilnes 

2. l Have any VOA holdin;J times, detennined fran date of 
collectie11 to date of analysis, been exceEded? 

If unpreserved, aqueous aranatic volatiles nust be analyzed 
within 7 days of collection and non-aranatic volatiles m..ist 
be analyzed within 14 days. If preserved with hydrcchloric 
acid and stored at 4°C, then both aranatic an::1 non-aranatic 
volatiles nust be analyzed within 14 days. If urx::ertain 
about preservaticn, contact the sanpler to determine whether 
the saDples were preserved. 

A ten-day hol~ time for soil sanJ:)les is re:ameroed. 

Table of Holdirg Time Violations 

Sanple 
~trix Preserved? 

(See Traffic Report) 
Date Date I.ab 

Sairpled Received 
Date 

Analyzed 

ACTICN: If holdizq times are exceeded, flag all positive results as 
estimated ("J") and sanple quantitation limits as estimated 
('W''), ard document in the narrative that holdi.rg times 
were exceeded. 

NO 

[_] 

[_] 

N/A 
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'iES 

If analyses w.re done more than 14 days beyond hold.in; time, 
either al the first analysis or upon reanalysis, the reviewer 
1IL1St use professiooal ju::lgement to determine the reliability 
of the data an::l the effects of additional storage on the 
sanple results. 'lhe reviewer may detemine that non~ 
data are un.JSable ( "R") • 

3 • o sum:gate Recx,vezy <Form II} 

3 .1 Are the ~ surrogate Recovery SUnlnaries (Form II) present 
for eadl of the follcwin;J matrices: 

a. Lew water 

b. Med water 

c. Lew Soil 

d. Med Soil 

3.2 Are all the~ 5a11t>les listed on the appropriate SUrrogate 
Recovery SUirmaries for each of the followin; matrices: 

a. Lew Water 

b. Med water 

c. Lew Soil 

d. Med Soil 

ACI'ICN: call lab for explanation/ resul:Jnittals. If 
missin;J deliverables are unavailable, document 
effect al data under "Conclusions" section of 
reviewer narrative. 

3.3 Were rutliers marked correctly with an asterisk? 

ACl'ICN: Circle all outliers in red. 

3. 4 Was one or 110re ~ !:»w.tc:qat.e recovery ootside of contract 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

NO 

specificatioos for aey sanple or method blank? (_] 

If yes, were san:ples reanalyzed? [_] 

Were method blanks reanalyzed? [_] 

ACI'I~: If surrogate recx,veries are> 10% but all do mt 
meet Sa,J specifications: 

1. Flag all positive results as estimated ("J'"). 
2. Flag all no~tects as estimated detection 

limits (''UJ"). 

N/A 

I -



~ ~ PRXEnlRE 

If arrt surrogate has a recovery of <10%: 

1. Flag all p,si tive results as estimated ( "J'' > • 
2. Flag all n:n-detects as urrusable ("R"). 

Professional joogenent sl'nlld be used to qualify 
data that have method blank surrogate recoveries 
out of specificatim in ooth original arx1 r~ 
analyses. Oleck the internal starnard areas. 

3.5 Are there arrt transcriptiCl'l/caleulation errors bet\il'eE!n raw 
data arx1 Form II? 

~rn: If large errors exist, call lab for explanation/ 
resubnittal, make arrt necessary corrections arx1 
nJte errors urxier "COrX:lusions". 

- 4.o Matrix Spikes <Fonn III> 

4.1 Is the Matrix Spike l)]plicate/Recovery Form (Form III) 
presert:? 

4.2 Were matrix spikes analyzed at the required frequerx::y 
for each of the folloong matrices: 

.a. IDw water 

b. Med water 

c. IDw SOil 

d. Med SOil 

~rn: If arrt matrix spike data are missing, take 
the action specified in 3.2 aoove . 

4.3 Ho,,.r neny VCV\ spike recoveries are outside OC limits? 

Hater ~ 

rut of 10 --- ___ out of 10 

4. 4 Ho,,.r neny RFD' s for matrix spike arx1 matrix spike 
duplicate recoveries are outside OC limits? 

SQiJ.s 

rut of s --- ___ rut of 5 

~rn: If MS arx1 M3D l:loth have less than 10% r~ 
covery for an analyte, negative results for 
that analyte sl'nlld be rejected, arx1 
~sitive results soould be flagged "J". 
'!he aoove applies ally to the sal1l)le used 
for the MS/M3D analysis. Use professional 
joogenent in applying this criterion to other 
c:: ::mW"'I, oc:: ; T'I ~ ho T"Qf"lr::ano 
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s.o Blanks <Form IV> 

5.1 Is the Metb:>d Blank Slmmary (Form IV) present? 

5. 2 Frequerx::y of Analysis: for the analysis of~ 
'lt:L ~, has a reagent,lnetrod blank been 
analyze1 for each set of sartl)les or every 20 sarrples 
of similar matrix ( low water, med water, low soil, 
medi.un soil), whichever is nore frequett? 

5.3 Has a~ instrunent blank been analyzoo at least 
arx:e every blelve lx:Jurs for each OC/M5 systen used? 

N:.TICN: If aey neth:xl blank data are missing, call lab 
for explanation / resul:Jnittal. If mt available, 
reject all associatoo i:ositive data ("R"). 

5. 4 Om:1natograpiy: review the blank raw data - chrana.tograms 
(RICS), quant reports or data systen printoots and spectra. 

Is the chrana.tograptlc performan:e (baseline stability) 

Page: 7 of 36 
Date: March 1989 
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YE.5 

for each instn.Jnent acceptable for \U\.s? [ 

N:.TICN: Use professiaial ju:igenent to determine the 
effect on the data. 

6.o contamination 

IDIE: "Water blanks" and "distilled water blanks" are 
validated like arrt other sartl)le and are mt used 
to qualify data. n, mt confuse than with the 
other O: blanks discussed below. 

6 .1 n, aey rreth:>d/instn.Jnent/reagent blanks have i:osi ti ve 
results ('ICL am;or TIC) for \U\.s? When clR)lioo as 
described below, the ccmtaminant. ccn:entration in 
these blanks are nultiplied by the sartl)le Dilution 
Factor. 

6.2 n, aey field/trip/rinse blanks have J;X)Sitive ~ results 
(TCL and/Or TIC)? 

H:TICN: Prepare a list of the sarrples associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 

MJIE: Olly field/rinse blanks taken the same day 
as the satples are used to qualify data. Trip 
blanks are used to qualify only trose sartl)les 
with which they were shiR)E!d. Blanks may mt 
be qualified because of contamination in amt.her 
blank. Blanks may be qualified for surrogate, 
spectral, ttming or calibration O: problens. 
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AC'l'ICN: Follow the di.rectioos in the table below to qualify 
'la. results due to contamination. Use the largest 
value fran all the associated blanks. 

YES NO N/ A 

1Sanple cx:n: > CRQL1Salrple cone< CRQL &1Salrple ex>nc > CRQL 1 

lbut < lOx blank I is < lOx blank valueivalue & >lOx blank value I 

Methylene chloride 1
1
Flag sanple resu1t

1
1Reject sanple resultl

1

No qualification 1
1 .Acetone with a 'U'; cross arrl report CRQL; is needed 

Toluene I out 'B' flag I cross out 'B' flag I I 
2-rutanone I I I I --- _, _______ , ________ , __________ 1 

1Sanple conc > CRQL 15arrple cone< CRQL &15arrple cone> CRQL 
lbut < Sx blank lis < Sx blank value lvalue & > 5 blank value 

other IF~ag ~~e resultlReject sarrple resu1t[~o qualification 
Contaminants 

1
with a U ; cross 

1
an:1 report CRQL; 

1 
is needed 

out 'B' flag cross out 'B' flag I I I . _______ , ________ , _________ _ 
ACI'ICN: For TIC carpoun:1s, if the ex>ncentration in the sanple is 

less than five times the ex>ncentration in the nost ex>n­
taminated associated blank, flag the sanple data "R" 
(unusable) • 

6.3 Are there field/rinse/equipnent blanks associated with every 
. saq:>le? [_] 

ACI'ICN: For low level sanples, note in data assessment that 
there is no associated field/rinse/equipnent blank. 
Exception: sarrples taken fran a dri.nkin; water tap 
do not have associated field blanks. 

7.0 GC/MS 'l\min:; arrl Mass calibration {Fenn V) 

7 .1 Are the GC/MS '!\min; an:l Mass calibration Forms (Fenn V) 
present for Branofluord:>enzene (BFB) ? [_] 

7.2 Are the enhanced bar grai:n spectrum an:l mass/charge 
(m/Z) listin; for the BFB provided for each tv,.,elve 
boor shift? [_) 

7.3 Has a tlmi.rq performance c:arpoon:i been analyzed for every 
twl.ve hcurs of sanple analysis per instrument? [_] 

ACI'Ial: If aey t:1.min; data are missin;, take action 
specified in 3.2 above. 

ACI'Ial: List date, time, .instnment m, arrl sanple 
analyses for which no associated GC/MS tlmi.rq 
data are available. 
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YES 

DA.TE I TlME INS'lRJMENI' I SAMPLE NtJMBEFS 

I 
I 
I 
I 
I 
I 

ACTION: If lab cannot provide miss.in:J data, reject ("R") all data 
generated cutside an acceptable twelve hoor calibration 
inteival. 

7.4 Have the ion ablrmnce criteria been met for each 
instrument used? 

- ACTION: List all data lrw'hich do not meet ion ab.lrx3ance 
criteria (attach a separate sheet) • 

ACTION: If tun.in; calibration is in error, flag all 
associated sanple data as unusable ("R"). 
Hc:MeVer, if expan:ied ion criteria are met 
(See 1988 Functional Guidelines), the data 
reviewer may accept data with appropriate 
qualifiers. 

7.5 Are there arrt transcription/ calculation errors between 
mass lists an:i Form Vs? (Cleek at least two values rut 
if errors are found, check mre.) 

7.6 Have the a~rq,riate rn.nnber of significant figures (two) 
been reported? (Oleck at least two values, but if errors 
are found check mre values. ) 

ACTION: If large errors exist, call lab for explanation/ 
resul:mittal, make necessary corrections an:i note 
errors unjer "conclusions". 

7. 7 Are the spectra of the mass calibration carrpoun:l 
acceptable? 

ACTION: Use professional judgement to determine 
whether associated data should be 
acx::epted, cpalified, or rejected. 

a. o Target Ccm:x:yrrl IJ st CTCL) Analytes 

8.1 Are the organic Analysis Data Sheets (Form I VOA) 
present with required header information on each 
page, for each of the follow.in:f: 

a. Sanples and/or fractions as appropriate 

b. Matrix spilces an:i matrix sp.ilce duplicates 

c. Blanks 

[_] 

[_] 

[_] 

(_] 

(_] 

l -

NO 

[_] 

[_] 

N/A 



- 8. 2 Are the ~ Reconstructed Ion Olranatograms, the 
mass spectra for the identified c::arpa.um, arrl the 
data system printruts (Q,lant Rep:,rts) in::l\.Xied in 
the sanple package for each of the followin;J? 

a. Sanples and/or fractions as appropriate 

b. Matrix spikes arrl matrix spike duplicates 
(Mass spectra not required) 

c. Blanks 

ACTICN: If arrt data are missin;, take action 
specified in 3. 2 above. 

8.3 Are the response factors shewn in the Q.Jant Report? 

8.4 Is chranatographic performance acceptable with 
respect to: 

Baseline stability 

Resolution 

Peak shape 

FU.11-scale graµi (attenuation) 

other: -----------
ACI'ICN: Use professional judgement to determine the 

acceptability of the data. 

8. 5 Are the lab-generated standard mass spectra of the 
identified VOA carp:,uros present for each sanple? 

ACI'ICN: If arrt mass spectra are missin;, take action 
specified in 3.2 above. If Lab does not 
gene.rate their own standard spectra, make 
note in "Contract Problems/Non-o:::1Tpliance". 

8.6 Is the RRr of each reported catp:,I.Il"rl within 0.06 RRr 

Revision 6 

YES 

[_] 

(_] 

[_] 

[_] 

[_] 

[_ ] 

[_ ] 

[_) 

[_ ] 

[_ ] 

units of the standard RRI' in the continuin; calilJration? [_] 

8. 7 Are all ioos present in the standard mass spectrum at a 
relative intensity greater than 10% also present in the 
sanple mass spectrum? [_] 

8.8 D:) sanple an:i standard relative ion intensities agree 
within 20\? (_] 

ACI'ICN: Use professiooal judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, 
all such data shc:uld be rejected, flag;Jed 
"N" (presuirptive evidence of the presence of 
the o:mp:,und) or c:han;ed to not detected (at 
the calatlated detection limit). 

NO N/ A 
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9.0 Tentatively Identified CCllpcmrls <TIC} 

9.1 Are all Tentatively Identified CClrpaJn:i Forms (Form I, 
Part B) present; and do listed TICs include scan number 
or retention time, estimated concentration and "J'" 

'iES 

qualifier? [_] 

9.2 Are the mass spectra for the tentatively identified 
c::arp:,.ll'lds arx:l associated "best match" spectra included 
in the sanJ)le package for each of the followin;r: 

a. Scmples and/or fractions as a~ropriate 

b. Blanks 

ACTIOO: If any TIC data are mi..ssin;, take action 
specified in 3.2 alxwe. 

ACTIOO: Add "J" qualifier if missi.n; and "N" 
qualifier to all identified TIC carpourds 
on Form I, Part B. 

9.3 Are any TCL conpourds (frc.-:1 any fraction) listed as 
TIC carpourds (example: 1,2-dimethylbenzene is xylene-­
a VOA 'ICL-and should not be reported as a TIC)? 

ACTIOO: Flag with "R" any TCL carp:,un:i listed as a TIC. 

9.4 Are all ions present in the ref~ mass spectrum with a 
relative intensity greater than 10% also present in the 

[_) 

[_] 

sanple mass spectrum? [_] 

9.5 Do TIC arx:l ''best match" standard relative ion intensities 
agree within 20%? [_) 

ACTIOO: Use professiaal. ju:igement to determine 
acceptability of TIC identifications. If 
it is determined that an incorrect identi-
fication was made, ch.an;e identification to 
"unknown" or to sane less specific identi-
fication (~le: "CJ substituted benzene") 
as ~riate. 

10.0 Cgtpoun;i ouantitation and Reported Detection Limits 

10 .1 Are there aey transcription / calOllation errors in 
Fem I results? Oleck at least two positive values. 
Verify that the ex>rrect. internal standard, quantitation 
icm, and RRF were used to calOllate Form I result. 
Were any errors fourxl? 

10.2 Are the ~Is adjusted to reflect sazrple dilutions 
arx:l, for soils, sanple ncisture? 

I 
• 

NO 

[_] 

[_] 

[_] 

N/ A 
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ACI'ICN: . If errors are large, call lab for explanation/ 
resi 1l:Pni ttal, make aey necessary CX)rrections and 
note errors under "Conclusions". 

ACI'ICN: When a sanple is analyzed at m::>re than one 
dilution, the lowest CRQis are used (unless 
a QC exceedance dictates the use of the higher 
CRQL data fran t.he diluted sazrple analysis). 
Replace cx:>ncentratia,s that exceed the calibration 
range in the original analysis by crossin; rut 
the "E11 value on the original Fem I and substi­
tutin; it with data fran the analysis of diluted 
sanple. Specify which Fem I is to be used, 
then draw a red "X" across the entire page of 
all Fonn I's that shoold not be used, includin; 
any in the summary package. 

11. 0 Stan::lards I;»ta (GC/MS) 

11.1 Are the Reconstructed Ion Olratatogral'rs, and data 
system printouts (Q.Jant. Reports) present for initial 

YES 

and c:ontinuirg calibration? [_ ) 

ACTICN: If any calibration stardard data are missin;, 
take action specified in 3.2 above. 

12.0 GC/MS Initial calibration (Fonn VI) 

12.1 Are the Initial calibration Forms (Fem VI) present 
and carplete for the volatile fraction? [_] 

ACTICN: If any calibration stardard forms are 
missin;, take action specified in 3.2 above. 

12.2 Are response factors stable for volatiles aver the 
correntration ran;1e of the calibration (RSD <30%)? [_] 

ACTICN: Circle all rutliers in red. 

ACTICN: When RSO >301, non-detects may be qualified 
usin; professional judgement. Flag all 
positive results "J'". When RSO >90%, flag 
all non-detects as unusable ( ''R") • (Region 
II policy.) 

12.3 Do aey carp:urDS have a RRF < o.os? 

ACTICN: Circle all rutliers in red. 

ACTIOO: If arrt volatile carp::,un:i has an average 
RRF < o.os, flag positive results for that 
carp::,un:i as estimated ( "J'") , and flag non­
detects for that carp::,un:i as unusable (''R"). 

NO 

[_] 

N/ A 
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_ 12. 4 Are there aey transcription / calculation errors in 
the report.in; of average response factors (RRF) or 
IPSO? (Cleek at least tw values rut if errors are 
foond, dleCk mre.) 

ACTIOl: Circle errors in red. 

ACTIOl: If errors are large, call lab for explanation/ 
resPbnit:tal, make aey necessary corrections and 
note errors urder ''COnclusions''. 

13.0 GC/MS Continuirg calibration (form VII} 

13.l Are the ~ calibration Fonn.s (Form VII) present 

YES 

and c:aiplete for the volatile fraction? (_] 

13.2 Has a c::ontinwn;J calibration stardard been analyzed 
for every twelve hours of sairi)le analysis per 
instrument? 

ACTIOO: List below all sairi)le analyses that were 
not within twelve hours of the previous 
continuing calibration analysis. 

ACTIOO: If aey fonn.s are missing or no continu.irq 
calibration stardard has been analyzed within 
twelve hours of every sairi)le analysis, call lab 
for explanation / resu1:::mi. ttal. If continuing 
calibration data are not available, flag all 
associated sa?Iple data as unusable (''R"). 

13. 3 Do aey continuing calibration staroard catp:lUOOS have 
a RRF < 0.05? 

ACTIOO: Circle all outliers in red. 

ACl'ICN: If aey volatile carp:und has a RRF < 0.05, 
flag positive results for that carp:und as 
estimated ("J"), and flag naH:ietects for that 
carp:und as \mUSable ( "R") • 

13 •. 4 Do aey c:atpOUnds have a % cliffererx:e between initial and 
c:ootinui.n3' calibratioo RRF > 25%? 

ACTIOl: Circle all outliers in red and qualify associated 
sanple data as outline:i in the table below: 

i " .. . 

(_] 

NO N/A 

[_) 

[_) 

[_] 
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\ DllFERl:llCE 

I 

I 25-50 50-90 >90 

I 'J' positive 'J' positive 'J' positive 
I results, no action I results, 'UJ' lresu1ts, ''R" 

I
I for non detects I non detects I non detects 

I I , ________ , _____ , _____ _ 
13.5 Are there aey transcription/ calculation errors in the 

report.in; of average response factors (RRF) or difference 
(\D) between initial an:i continuin; RRFs? (Cleek at 
least two values b.It if errors are foun:i, check mre.) 

ACTICN: Circle errors in red. 

ACl'ICN: If errors are large, call lab for explanation / 
resutmittal, mke any necessary corrections arrl 
note errors urrler "Conclusions". 

14.0 Internal Staroards {Fenn VIII} 

14. 1 Are the internal starrlard areas (Fenn VIII) of e:ery 
5aitt=>le arrl blank within the upper arrl lower limits 

ITS 

for eadl continui.n:1 calibration? [_) 

ACTICN: Li.st all the outliers below. 

Internal Std Area Lower Limit Upper Limit 

(Attach additional sheets if necessary.) 

NO 

[_) 

ACTICN: If the internal starrlard area count is rut.side the ui:par or 
lower limit, flag with "J" all positive results arrl non­
detects {U values) quantitated with this internal stardard. 
If extremely low area counts are reporte:i, or if performance 
exhibits a major abrupt drq:> off, flag all associated non­
detects as unusable { ''R'') • 

14.2 Are the retentia1 times of the internal standards within 
30 secx::nis of the associated calibration stan:iard? [_) 

ACTICN: Professional judgement should be used to qualify 
data if the retention times differ by mre than 
30 sec:on:is. 

N/ A 



YES 
15.8 field l)lplicates 

15.1 Were aey field duplicates sumitted for VOA analysis? (_] 

ACTICN: CCllpare the reported results for field duplicates 
and calculate the relative percent difference. 

ACTICN: Any gross variation between field duplicate 
results mJSt be addressed in the reviewer 
narrative. However, if large dif f eren::es exist, 
identification of field duplicates should be 
ccnfi.med by contactin; the sanpler. 

NO N/ A 
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YES 
PARI' B: WA ANALYSES 

1.0 Traffic Reports an;:l Iaooz::atory Nan-ative 

1.1 Are the Traffic Report Forms present for all sanples? , [_] 

ACI'IOO: If no, cx:mtact lab for replacement of missing 
or illegil:>le ccpies. 

1.2 I):) the Traffic Reports or I.ab Narrative in:licate any 
problems with sanple receipt, corxtition of sanples, 
analytical prc:blems or special notations affecting 
the quality of the data? 

ACI'ICE: Use professional judgement to evaluate the 
effect a1 the quality of the data. 

ACI'ICN: If any sanple analyzed as a soil contains mre 
than 50% water, all data should be rejected. 

2.0 Holding Times 

2.1 Have any BNA hold.i.rq tires, determined fran date of 
collection to date of ex-.... -action, been exceeded? 

San\=>les for BNA analysis, both soils and waters, 
rrust be extracted within seven days of the date of 
collection. Extracts ImJSt be analyzed within 40 
days of the date of extraction. 

Table of Holding Time Violations 

5a:Jrple 
Matrix 

Date 
San'i)led 

(See Traffic Report) 
oate I.ab oate 
Received Extracted 

oate 
Analyzed 

ACI'ICE: If hold.i.rq times are exceeded, flag all positive results as 
estimated ( ".J") and sanple quanti tation limits as estimated 
( ''UJ") , and dcx::ument in the narrative that hold.i.rq times 
were exceeded. 

NO 

[_] 

[_] 

N/A 
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YES 

~f analyses~ done mre than 14 days beyorxi holding time, 
either a, the first analysis or upon reanalysis, the reviewer 
mJSt use professional jl.dgement to determine the reliability 
of the data am the effects of additional storage on the 
sanple results. 'Ihe reviewer may determine that non~etect 
data are unusable (''R"). 

3.o Sµrnx:Jate RecoyeIV {Fonn II} 

3 .1 Are the ~ S\.lrrcq!te Recovery Sl.mlnaries (Fonn II) present 
for each of the followirq matrices: 

a. Low water 

b. Med Water 

c. I.aw Soil 

d. Med Soil 

3.2 Are all the~ sanples listed on the appropriate SUrrogate 
Recovery SU?llnaries for each of the followin; matrices: 

a. I.aw water 

b. Med Water 

c. I.aw Soil 

d. Med Soil 

ACTION: call lab for explanation / resutmittals. If 
missin;J deliverables are unavailable, document 
effect oo data urxier "Conclusions" section of 
reviewer narrative. 

3.3 Were rutliers marked correctly with an asterisk? 

ACTIOO: Circle all cutliers in red. 

3. 4 Were two or more base-neutral OR acid surrogate recoveries 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

NO 

out of specification for arrJ sanple or method blank? [_] 

If yes, 'We%'e sanples reanalyzed? [_] 

Were method blanks reanalyzed? [_] 

ACTION: If all ~ Su.Ct~ate recoveries are > 10% but tw'O 
within the base-neutral or acid fraction do not 
meet SGl specifications, for the affected fraction 
ally [i.e. base-neutral OR acid cxmpourds): 

l. Flag all positive results as estimated ("J"). 
2. Flag all oon~etects as estimated detection 

limits (''UJ"). 

N/A 
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If any base-neutral Qr acid surrogate has a 
recovery of <10%: 
1. Flag all p:,sitive results for that fraction 

( i.e. al 1 acid Qr base-neutral carp:,tIJ')js ) "J" . 
2. Flag all ID1-detects for that fraction "R". 

Professional ju:lganent stx:,uld be used. to qualify 
data that have metmd blank surrogate recoveries 
out of specification in b:>th original am re-­
analyses. Oleck the internal starnard areas. 

3.5 Are there any transcription/Calculation errors bet\ol'E!el1 rav; 
data am Fonn II? 

N:TICN: If large errors exist, call lab for explanation/ 
resutrnittal, make any necessary corrections am 
rDte errors urner "C0rrlusions 11

• 

4. o Miitrix Spikes <Fonn III> 

4.1 Is the Matrix Spike Illplicate;Recovery Form (Form III) 
present? 

4.2 Were matrix spikes analyzed. at the required. frequency 
· for each of the following matrices: 

a. Low Water 

b. Med Water 

c . Low soil 

d. Med SOil 

N:TICN: If any natrix spike data are missing , take 
the actiai specified. in 3.2 aoove. 

4.3 How' many~ spike recoveries are outside~ limits? 

!zQils 

out of 22 --- ___ out of 22 

4. 4 How' many RFD' s for netrix spike am matrix spike 
duplicate recoveries are outside OC limits? 

!zQils 

out of 11 out of 11 --- ---
N:TICN: If MS arx1 MSD toth have less than 10% recovery 

for an analyte, negative results for that 
analyte striuld be rejected., am p,sitive 
results slnlld be flagged. "J". '!he aoove 
~lies only to the sarrple used for MS;M:iD 
analysis. use professional ju:lgetent in 
::imhrim t-hic: rrit-orinn t-r'\ t"\t-hor c:::nnnloc: 

YE.5 N) N/A 

[_] 



~ ~ mocElJJRE 

5.0 Blanks (Form IV> 

5.1 Is the Meth:ld Blank Sl.Jllnary (Form IV) present? 

5.2 Frequency of Analysis: for the analysis of~ 
'1CL cCJltX)t.IOOS, has a reagentjmeth:)d blank been 
analyzed for each set of sanples or every 20 sanples 
of similar matrix ( low water, med water, low soil, 
medit.mt soil), 'Whichever is m:>re frequent? 

5.3 OU-anatograpiy: review the blank raw data - chranatograms 
(RICS), quant rep:>rts or data systan printouts arxl spectra. 

Is the chranatograpric performarx::e (baSeline stability) 
for each instrument acceptable for \U\.s? 

1'CI'ICN: Use professional judgenent to determine the 
effect on the data. 

6.o contanination 

tUI'E: "Water blanks" arxl "distilled water blanks" are 
validated like any other sarrple arxl are mt used 
to qualify data. D.:> rot confuse then with the 
other OC blanks discussed below. 

6 .1 D.:> any metood/instrunett./reagent blanks have p:>si tive 
results ('!CL arxl/or TIC) for EN\s? When awlied as 
described below, the contaminant coocentration in 
these blanks are nultiplied by the sarrple Dilution 
Factor. 

6.2 D.:> any field/rinse blanks have p:>sitive ~ results 
('!CL arrj/or TIC)? 

1'CI'ICN: Prepare a list of the sarrples associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 

NJI'E: Cnly field/rinse blanks taken the same day 
as the sanples are used to qualify data. Blanks 
may rot be qualified because of contamination 
in aoother blank. Blanks may be qualified for 
surrogate, spectral, tuning or calibration OC 
problans. 
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ACTIOO: Follc::J1,i the directions in the table belc::J1,i to qualify 
TCL results due to contamination. Use the largest 
value fran all the associated blanks. 

'iES NO N/ A 

1saq,le cone> CRQL 15aq,le cone< CRQL &1Sanple cone > CRQL 1 

loot < lOx blank I is < lOx blank value lvalue & >lOx blank value I 
Ccmtal 
Fhthalate 
Esters 

IF~ag ~;e result lReject saJ'lt)le result l~o qualification I 

l
with a u; cross land report CRQL; ll.S needed I 
out 'B' flag cross out 'B' flag I I I I ______ , ________ 1 ________ 1 __________ , 

other 
Contaminants 

1Sanple cone> CRQL 15alrple cone< CRQL &1Sanple cone> CRQL 
loot< 5x blank lis < 5x blank value lvalue & > 5 blank value 

1

1

Flag sanple result l
1

Reject saJ'lt)le result l
1

No qualification 
with a 'U'; cross and report CRQL; is needed 

lout 'B' flag lcross out 'B' flag I 
I I I , ________ , ________ , _________ _ 

ACl'IOO: For TIC~, if the concentration in the saI!i)le is 
less than five times the concentration in the IrOSt con­
taminated associated blank, flag the saJ'lt)le data "R" 
(unusable). 

6.3 Are there field/rinse/equipnent blanks associated with every 
5ar1Fle? [_] 

ACl'IOO: For lo,: J evel sanples, note in data assessment that 
there is no associated field/rinse/equipnent blank. 
Exception: sanples taken from a drinkirq water tap 
do not have associated field blanks. 

7.0 GC/MS 'I\lnirg and Mass calibration {Form V) 

7 .1 Are the GC/MS 'I\m:in; and Mass calibration Forms (Fonn V) 
present for Oecafluorotri~l:(ilosph.ine (DFI'PP)? [_ ] 

7.2 Are the enharx::ed bar grain spectrum and mass/diarge 
(m/Z) listirg for the DFI'PP provided for each t\velve 
hour shift? [_] 

7.3 Has a tuninJ performance catpOUnd been analyzed for every 
twelve hours of saitple analysis per instrument? [_ ) 

ACl'IOO: If arrJ tuninJ data are missirg, take action 
specified in 3. 2 above. 

ACl'IOO: Li.st date, time , instrument ID, and sanple 
analyses for which no associated GC/?'5 tunirg 
data are available. 
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YES 

Ir\TE TD£ INS'mlMNI' SN-1PI.ENt.M3rnS 

N:.TICN: If lab canrDt provide missing data, reject ( "R") all data 
generated outside an acceptable o,,elve tx:,ur calibration 
interval. 

7.4 Have the ion atmmnce criteria been met for each 
instrunent used? 

1'CI'ICN: List all data which oo mt meet ion a1::J.lr'm0Ce 
criteria (attach a separate sheet). 

N:.TICN: If ti.ming calibration is in error, flag all 
associated satple data as i.musable ( "R") . 
Jb..rever, if expanded ion criteria are met 
( see 1988 Furrtional Guidelines) , the data 
reviewer may accept data with c!R)ropriate 
qualifiers. 

7.5 Are there any transcription/ calculation errors between 
mass lists an:1 Form Vs? (Oleck at least two values rut 
if errors are fCJUI'D, Check nore. ) 

7.6 Have the appropriate nunt>er of significant figures (two) 
been rep:>rted? (Oleck at least two values, rut if errors 
are fourn check nore values. ) 

N:.TICN: If large errors exist, call lab for explanation/ 
resubni.ttal, make necessary corrections am oot.e 
errors t11Der "ccn:lusions". 

7.7 Are the spectra of -the mass calibration~ 
acceptable? 

N:.TICN: Use professiooa.l ju:3genent to determine 
whether associated data sh:Ju..ld be 
accepted, qualified, or rejected. 

a.o Target CCm:Q.n1 List ('!CL> 1\l)alytes 

8.·1 Are the Organic Analysis Data Sheets (Form I EW\) 
present with required header information on each 
page, for each of the following: 

a. Sanples and/or fractions as c!R)ropriate 

b. Matrix spikes am matrix spike duplicates 

c. Blanks 

] 

N'.) 



_8. 2 Are the ~ Recanstructed Ion Olranatograms, the 
mass spectra for the identified~' an:! the 
data system printoots (Q.Jant Reports) included in 
the sairple package for each of the followin;? 

a. Sanples an:vor fractions as awropriate 

b. Matrix spikes an:! matrix spike duplicates 
(Mass spectra not required) 

c. Blanks 

ACTICN: If arrt data are missin;, take action 
specified in 3.2 above. 

8.3 Are the response factors shewn in the Q.Jant Report? 

8.4 Is chranatograliti.c performance acceptable with 
respect to: 

Baseline stability 

Resolution 

Peak s. ,ape 

Full-scale graph (attenuation) 

other: -----------
ACTICN: Use professional judgement to determine the 

acceptability of the data. 

8.5 Are the lab-generated stan::1ard mass spectra of the 
identified ENA caip:,ums present for each 5alti'le? 

ACTICN: If arrt mass spectra are missin;, take action 
specified in 3.2 above. If I.ab does not 
generate their own stan::1ard spectra, make 
note in "Contract ProblemsjNon-carpliance". 

8.6 Is the RR!' of each reported CCltpOlll'd within 0.06 RRI' 

Revis i on 6 

YES 

[_) 

[_] 

[_) 

[_) 

[_) 

[_] 

[_ ] 

[_ ) 

[_) 

[_) 

units of the stan::1ard RRI' in the continuin; calibration? [_) 

8. 7 Are all ialS present in the stan:3ard mass spectrum at a 
relative intensity greater than 10\ also present in the 
saI!l)le mass spectrum? [_] 

8.8 Do sairple and stan::1ard relative ion intensities agree 
within 20%? [_] 

ACTIOO: Use professional judgement to determine 
acx::eptability of data. If it is detennined 
that inc::orrect identifications were made, 
all such data should be rejected, flagged 
''N" (presunpti ve evidence of the presence of 
the catpOlll'd) or dlan;Jed to not detected (at 
the calo.ll.ated detection limit). 

NO N/ A 
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9.0 Tentatively Identified Cgrp::ytjs CTIC} 

9.1 Are all Tentatively Identified Cc1tpam:i Foz:ms (Form I, 
Part B) present; am do listed TICs incl'lrle scan number 
or retention time, estimated concentration am "J" 

YES 

qualifier? (_] 

9.2 Are the mass spectra for the tentatively identified 
cx::q:oJl'Xis am associated ''best match" spectra included 
in the sa11ple package for each of the followirq: 

a. Sanples an::3/or fractia,s as a_wrcpriate 

b. Blanks 

ACI'Ial: If any TIC data are miss.in;, take action 
specified in 3.2 above. 

ACI'ICN: Add "J" qualifier if missirq am ''N'' 
qualifier to all identified TIC carp:mds 
on Form I, Part B. 

· 9.3 Are any 'Icr. carp:,.m:is (fran any fraction) listed as 
TIC carp:,.m:is (exaITple: l,2~thylbenzene is xylene­
a VOA 'ICir-arrl sho.ild oot be reported as a TIC) ? 

ACl'ICN: Flag with ''R" any 'Icr, c::x:JtPOUm listed as a TIC. 

9.4 Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% also present in the 

(_] 

(_] 

sanple mass spectrum? (_] 

9.5 D:> TIC an:i "best match" staniard relative ion intensities 
agree within 20%? (_) 

ACI'IOO: Use professiooal jtn;Jement to determine 
acceptability of TIC identifications. If 
it is detennined that an incorrect identi-
fication was made, chan:;Je identification to 
"unknown" or to sane less specific identi-
fication (exa:nple: "CJ substituted benzene") 
as a_wrcpriate. 

10.0 0.itµ:,uod Q.Jantitation am Reported Detection Limits 

10. l Are there any transcriptioo / calculation errors in 
Fom I results? OleCk at least bvo positive values. 
Verify that the correct internal staniard, quantitatian 
ion, ard RRF -were used to calculate Form I result. 
Were any errors foord? 

10.2 Are the ~Is adjusted to reflect sanple dilutions 
ani, for soils, sanple n:>isture? 

NO 

(_] 

(_) 

(_] 

N/A 
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ACl'ICN: If errors are large, call lab for explanation/ 
·res11bnit:tal, make any necessary corrections and 
note errors un::ier ''Con=lusions''. 

ACl'ICN: When a 5cmple is analyzed at more than one 
dilution, the 1~ ~Is are used (unless 
a QC exceedance dictates the use of the higher 
~L data fran the diluted sant>le analysis). 
Replace c:anc:entration.s that exceed the calibration 
ran;e in the original analysis by crossing rut 
the "E" value on the original Form I and substi­
tutin; it with data fran the analysis of diluted 
sanple. Specify which Fonn I is to be used, 
then draw a red "X'' across the entire page of 
all Form I's that should not be used, incl\.XW'¥3 
any in the surmnaey package. 

11. 0 Starrlards Oita {GC/MS} 

11.1 Are the Reconstructed Ion Olromatograms, and data 
system printouts (<;µmt. Reports) present for initial 

YES 

and continuing calibration? [_) 

ACl'ICN: If any calibration staroard data are missing, 
take action specified in 3.2 above. 

12.0 GC/MS Initial calibration {Fonn YI} 

12.1 Are the Initial calibration Forms (Form VI) present 
and c:arplete for the BNA fraction? [_] 

ACl'ION: If any calibration staroard forms are 
missing, take action specified in 3.2 above. 

12.2 Are response factors stable for ENAs over the 
concentration ran;e of the calibration (RSD <30%)? (_] 

ACTICN: Circle all rutliers in red. 

ACTICN: When RSO >30%, non-detects my be qualified 
usin;J professional ju:igement. Flag all 
positive results "J'". When RSD >90%, flag 
all naH:3etects as unusable ( ''R") • (Region 
II policy.) 

12. 3 Ik> aey carpamds have a RRF < 0. 05? 

ACTICN: Circle all cutliers in red. 

ACTICN: If any BNA carp::,un::l has an average 
~ < o.os, flag positive results for that 
carp::,un::i as estimated ( "J'") , and flag non­
detects for that carp::,un::l as unusable ( "R") • 

NO 

[_] 

N/A 
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_ 12.4 Are there aey tnnscription / calculation errors in 
the report.in; of average response factors (RRF) or 
\RSO? (Oleck at least two values l::ut if errors are 
fami, check mre.) 

ACI'ICN: Circle errors in red. 

ACI'ICN: If errors are large, call lab for explanation/ 
resiit"JDittal, make aey necessary corrections and 
ncte errors urrler 11conclusions''· 

13. o GC/M;i cart:inuirg 9'] ibration <Form VII} 

13. l Are the ~ calibration Fonns (Form VII) present 
and carplete for the BNA fraction? (_] 

13.2 Has a continuin;J calibration stan:iard been analyzed 
for every tw.elve hems of saitple analysis per 
instrument? (_] 

ACI'ICN: List below all sazrple analyses that were 
not within twelve hours of the previous 
continui.n; calibration analysis. 

ACI'ICN: If aey forms are missin; or no continuing 
calibratiai stan:iard has been analyzed within 
twelve boors of every sarrple analysis, call lab 
for e>cplanation / resul:::mittal. If continuing 
calibration data are not available, flag all 
associated sarrple data as urrusable (''R"). 

13. 3 rx, aey conti.rui.n;J calibration stan:iard CC'ltpOOroS have 
a RRF < 0.05? 

ACI'ICN: Circle all outliers in red. 

ACI'ICN: If artj BNA t.Uii{o.m::l has a RRF < 0.05, 
flag positive results for that c:x:irp:,uni as 
estillated ("J"), and flag J'lOl'H:ietects for that 
o 111omd as unusable ( ''R") • 

13.4 rx, aey ~ have a\ difference between initial and 
c::ontinuirq calibration RRF > 25%? 

ACI'ICN: Circle all outliers in red and qualify associated 
sanple data as outline::! in the table below: 

NO 

[_) 

(_] 

[_] 

N/ A 



-

I DIFFERENCE 
I 

I 25-50 50-90 >90 

I 'J' positive I ,J, p::,sitive 'J' positive 
I resu1. ts, no actioo I results, •m' I resul. ts, ''R" 
1

1 

for non detects I non detects I non detects 
I I , ________ , _____ , _____ _ 

13.5 Are there a:ey transcription/ calculation errors in the 
repartin; of average response factors (RRF) or difference 
(%D) beb.'een initial am cont.imin; RRFs? (Oleck at 
least two values bJt if errors are faro, check ioore.) 

ACI'IOO: Circle errors in red. 

ACTIOO: If errors are large, call lab for explanation/ 
resutmittal, make a:ey necessacy corrections arrl 
note errors under "Conclusions". 

Revision 6 

'iE.S NO 

[_) 

14.0 Internal Starrlards (Form VIII} 

14.1 Are the internal starx:!ard areas (Form VIII) of every 
san-ple arrl blank within the ui:per arrl lower limits 
for eadl continuin; calibration? [_) 

ACI'IOO: List all the aitliers below. 

Semple # Internal std Area I.a,Jer Limit Upper Limit 

(Attach additiaial sheets if necessary.) 

ACI'ICN: If the internal standard area cnmt is outside the~ or 
lower limit, flag with "J" all positive results arrl non­
detects (U values) quantitated with this internal standard. 
If extxemel.y low area C0lUlts are reported, or if performance 
exhibits a major abrupt drq) off, flag all associated non­
detects as urusable ( ''R") • 

14. 2 Are the . retentiai tiJnes of the internal starx!ards within 
30 sec:oms of the asscciated calibration standard? [_] 

ACTICN: Professiooal jl.d;'ement shrul.d be used to qualify 
data if the retentioo times differ t,y more than 
30 secorxis. 

N/A 
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YES 
15.-0 Field DJplicates 

15.1 Were art/ field duplicates sul:mitted for~ analysis? (_] 

ACl'I~: carpare the reported results for field duplicates 
am. calo.ll.ate the relative percent difference. 

ACl'I~: 'Arff gross variation between field duplicate 
results JDJSt be addressed in the reviewer 
narrative. However, if large differences exist, 
identification of field duplicates should be 
con.finned by c:ontactin;J the sanpler. 

. . . .., 

NO N/A 



PARI' C: PESTICIDE/PCB ANALYSES 

l. 0 Traffic Reports am I a,mn,tmy Nanati ve 

l. l Are the Traffic Report Forms present for all ~les? 

ACI'ICN: If no, cx::ntact lab for replacement of missin:J 
or illegible ~ies. 

1.2 ~ the Traffic Reports or I.ab Narrative indicate arrt 
prti:>lems with sanple receipt, con:lition of ~les, 
analytical prti:>lems or special ootation.s affectin:J 
the quality of the data? 

ACI'ICN: Use professional ju:lge:ment to evaluate the 
effect oo the quality of the data. 

ACI'ICN: If arrt sa?ll)le analyzed as a soil contains more 
than 50% water, all data should be rejected. 

2.0 Holdirg Times 

\. 

_ 2 .1 Have arrt PfST/PCB holding times, determined fran date of 
collection to date of extraction, been exceeded? 

. Sanples for PEST/PCB analysis, both soils an:::l waters, 
nust be extracted within seven days of the date of 
collection. Extracts 1'11.lSt be analyzed within 40 
days of the date of extraction. 

3. o SUrrcgate Reccvezy <Form II} 

3.1 Are the PEST/PCB SUrrogate Fecovery surmaries (Form II) 
present for eadl of the followin:J matrices: 

a. ID,/ water 

b. Med Water 

c. ID,/ Soil 

d. Med Soil 

3.2 Are all the PEST/PCB sairples listed on the cq::propriate 
SUrrogate Je:::overy SUIImaries for eadl of the followin:J 
matrices: 

a. ID,/ Water 

b. Med water 

c. ID,/ Soil 

d. Med Soil 

-- -- . . - - . -- - -
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ITS 

[_) 

[_] 

(_] 

[_] 

[_] 

(_] 

(_] 

[_] 

[_) 

NO 

[_] 

[_] 

N/A 



~ ~ m:x:EOORE 

JtCI'ICN: can lab for explanation / resutmittals. If 
missing deliverables are unavailable, cb:I..Jnent 
effect an data urner "COrrlusions" section of 
reviewer narrative. 

3.3 Were outliers narked correctly with an asterisk? 

JtCI'ICN: Circle all outliers in rerl. 

3.4 was surrogate (te::) recovery outside of the contract 
specification for any sanple or blank? 

Page: 29 o t Jb 
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YES 

N::TICN: N:> qualification is oone if surrogates are diluterl beyoro 
detectioo. If recovery is below contract limit (tut aoove 
zero), flag all results for that sanple "J". If recovery is 
zero, flag !X)Sitive results "J" an:i n::m-detects "R". If 
recovery for the blank is zero, flag l'rJJl-det.ects for all 
asscx:iaterl sanples "R". If recovery is atx,ve contract 
limit, flag all ix>sitive results for that sanple "J" , tmless 
in the reviewers professiaial judganent the high recovery 
is due to co-eluting interfererre (check the asscx:iated 
blank - if recovery is high there also, flag the sanple 
data). 

3. 5 Are there any transcription/calculation errors between raw 
data an:i Form II? 

N::TICN: If large errors exist, call lab for explanation/ 
resubni ttal, make any necessary corrections an:i 
rote errors un:ier "Ccn::lusions". 

4. 0 Matrix Spikes (Form III) 

4 .1 Is the Matrix Spike n.tplicate;Recovery Form ( Form III) 
present? 

4.2 were matrix spikes analyzed at the required fr~ 
for each of the following matrices: 

a. !DJ water 

b. Med water 

c. !DJ SOil 

d. Med SOil 

1tCI'ICN: If any matrix spike data are missing, take 
the actioo specified in 3.2 atx,ve. 

4.3 lbw many PEST/PCB spike recoveries are outside O: limits? 

out of 12 --- ___ out of 12 

[_} 

[_) 

[_) 
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~------------------------------ --------
4. 4 How many RPO' s for matrix spike am matrix spike 

duplicate recoveries are outside CC limits? 

SQils 

out of 6 out of 6 --- ---
N:TICN: If M3 am MID roth have less than zero recovery 

for an analyte, negative results for that 
analyte striuld be reja:ted, am p:,sitive 
results striuld be flaggoo "J". '!he aoove 
applies only to the sarrple used for M3,IMID 
analysis. Use professional j\rlgenent in 
ai:plying this cri terioo to other sanples. 

s.o Blanks <Form IV> 

5. l Is the Metlm Blank !ilmBry (Form IV) present? 

5.2 Frequerx:y of 1\nalysis: for the analysis of Pesticide 
'lCL coop:,unds , has a reagent;met.l'rd blank been 
analyzed for each set of sarrples or f!!lery 20 sanples 
of similar matrix (low water, med water, low soil, 
medium soil), whichever is 110re frequent? [ 

5.3 Orranatograµ1y: review the blank raw data -
chranatogram5, quant rep:,rts or data system printouts. 

Is the chranatograprlc performan:e (baseline stability) 
for each in.strunent acceptable for PFSI'/PCBS? [ 

N:TICN: Use professicnal ju:lgenent to determine the 
effect. an the data. 

6.o contamination 

NJI'E: "Water blanks" and "distilled water blanks" are 
validated like~ other sarrple am are mt used 
to qualify data. Ib :mt confuse then with the 
other CX: blanks diSOJSSErl below. 

6.1 D:> ~ netmd/instzunent/reagent blanks have p:,sitive 
results for PEST/PCBS? 5'llE!'l applied as described 
below, the cattaminant carentratian in these blanks 
are nultiplied by the sanple Dilution Factor. 

6.2 Ib ~ field/rinse blanks have p:,sitive PEST/FCB 
results? 

N:TICN: Prepare a list of the sarrples associated 
with each of the contaminated blanks. 
(Attach a sepirate sheet.) 

YES NJ N/A 

[_) 

[_] 
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NJI'E: cniy field/rinse blanks take1 the same day 
as the sanples are used to qualify data. Blanks 
may mt ·be qualified because of contamination 
in aoother blank. Blanks may be qualified for 
surrogate, spectral, tuning or calibration OC 
problens. 

1Cl'ICN: Follow the directioos in the table below to qualify 
'lU., results ci1e to contamination. use the largest 
value fran all the associated blanks. 

YE.5 

Sanple caoc > co.: Sanple corx: < ~ &: Sanple con::>~: 
tut< Sx blank : is< Sx blank value: & > Sx blank value: 

I I I 

--------•--,--------'--------' Flag sanple result: Reject sanple result: ?b qualification : 
with a "U"; cross : an:1 rep,rt CO.; : is needed : 
out "B" flag : cross out "B" flag : : 

I I I ________ 1 I I 

6.3 Me there field/rinse/~pnent blanks associated with every 
sanple? [ ] 

1>.CTICN: For low level sarrples, mte in data assessnent that 
there is oo associated field/rinse/~pte'lt blank. 
EKceptiai: sanples taken fran a drinking water tap 
ck> mt have associated field blanks. 

1.0 c;aJibraticn am oc Perforrrerx:e 

7 .1 Me the following Gas Olranatograms and Data Systan 
Printouts for ooth Primary and confirmation 
(confirmation starnards mt required if there 
are oo positive results alxJve OU.) colum present: 

a. Eval.uatial starmrd Mix A 

b. Evaluaticn st.armrd Mix B 

C. Eval.uaticn Starnard Mix C 

d. Imi vi dual Stamard Mix A 

e. Imi vidl.lal Starmrd Mix B 

f. M..ll.ti-catp:nerrt: Pesticides 'lbxaplene & Ollornane 

g. Aroclors 1016/1260 

h. 1'roclors 1221, 1232, 1242, 1248, and 1254 

1Cl'ICN: If oo, take acticn specified in 3.2 aoove 

[ 

[_] 

[_] 

[_] 

[_) 

[_] 

[ ] 
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-1. 2 Is Fom vrn Pest-1 prese."1t and carplete for each GC 
ex>lumn (primacy and confinnation) and each 72 ho.Jr 

Revision 6 

YES 

sequence of analyses? (_] 

ACTIOO: If no, take action specified in 3.2 above. 

NO 

7.3 Are there any transcription/calculation errors between raw 
data arxi Fom VIII? [_) 

ACTIOO: If large errors exist, call lab for explanation / 
resubnittal, make any necessary corrections and 
note errors under "COnclusions". 

7.4 Has the total breakdown on quantitation or confinnation 
ex>lumn exceeded 20% for DOI'? [_] 

- for Errlrin? [_] 

or if Endrin aldehyde Am 4,4'-DDO co-elute and there is a 
peak at their retention t:ilne, has the canbined oor and Ermin 
breakdown exceeded 20%? [_] 

ACTIOO: 
a. If wr breakdc:,,,m is greater than 20% on quantitation ex>lumn 

begi.nnin:J with the sa.--:ples follow.i.rq the last in ex>ntrol standard: 

1. Flag all positive oor results "J'". 
2. If IDI' was not detected but DOD and/or DOE are positive , 

flag the oor ncn-cetect "R" . 
3. Flag positive IXX> and OCIE results "JN''. 
4. If wr breakdown is> 20.\ on confinnation ex>lumn ~ DOI' 

is identified on quantitation ex>lumn rut oot on ex>nfimation 
ex>lumn, use professional judgement to determine whether oor 
shc:ul.d be reported on Form I (if reported, flag result "N"). 

b. If Erdrin breakdown is > 20% a, quantitatioo ex>lumn, begi.nnirg with 
the sanples followin;J the last in control standard: 

1. nag all positive Erm"in results "J'". 
2. If Ermin was not detected, tut Endrin Aldehyde aro;or Erdrin 

Ket.ale are positive, flag the Ermin non-detect "R". 
3. nag Erdrin Ketone positive results "J'N". 
4. If Erdrin breakdown is > 20.\ on confinnation ex>lumn .Am 

Erdrin is identified on quantitatioo column rut not on 
CXl'lfizmatioo ex>lumn, use professional judgement to 
detennine whether Ermin should be reported on Fo:an I 
(if reported, flag result ''N"). 

c. If the CXll'bined breakdown is used (it can aily be used 
if the o:n:litions in 7.4 above are met) and is> 20% on 
quantitatia, ex>lumn beginnin;J with the last in control 
standard, take the actions specified in 7.4 a and b above. 
If the cx:mbined breakdown is >20% on confirmation ex>lumn 
~ Erdrin or oor is identified on quantitation column 
rut IXJt on confirmation ex>lumn, use professional judgement 
to determine whether Ermin or DOI' should be reported on 
FoilD I (if reported, flag result "N"). 

N/ A 
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-7. 5 Is the linearity dleck RSD of all foor calibration factors 
<10\ for the quantitation column? 

YES 

[_) 

ACTIOO: If no, flag p:isitive hits for all pesticide an:l PCB 
analytes "J" for all associated sanples. Cb not flag 
toxaphene or oor if they are quantifie:i fran a 3-point 
calibration curve. 

7.6 Is the I differerO! between the EWu. A an:l each analysis 
(quantitation an:l confinnation) DBC retention time within 
QC lilllits (2% for packed column, 0.3% for capillary [I.D. 
< 0.32 mn], 11 for megabore (0.32 < I.D. < 2 mn]) ? [_) 

ACTIOO: IB: retention time cannot be evaluated if 
OB: is not detected. If it is present an:l 
has a retention tiJDe cut of QC lilllits, then 
use professional ju:igement to det:enni.ne the 
reliability of the analysis an:l flag results 
"R", if a_wrcpriate. 

7.7 Was the prcpar analytical sequence follawed for each 
72 hour period of analyses (page PEST D-36 in 8/87 500) • [_) 

ACTIOO: If no, use professional judgement to 
detemine the severity of the effect 
oo the data an:l accept or reject it 
accordin:Jly. Generally, the ef feet 
is negligible unless the sequence was 
grossly altered or the calibration was 
also rut of lilllits. 

8.0 Pesticide/PCB stamards Sl1mnary 

8.1 Is Fonn IX present an:l catplete for each GC column an:l 
72 hr sequence of analyses? [_) 

ACTIOO: If no, take action specifie:i in 3.2 above. 

8. 2 Are there aey transcriptiay'calculation errors between 
raw data am Form DC? 

ACTIOO: If large errors exist, call lab for eJq>lanation / 
:resuanit:tal, make arrt necessary corrections an:l 
note errors urxier "Conclusia,s". 

8. 3 Is 001' retention time for packed columns > 12 min 
c except ov-1 an:! ov-101 columns)? 

ACTIOO: If no, c:hecJc that there is adequate resolution 
between imi.vidual oatp:nents. If not, flag 
results for~ that interfere with each 
other (co-elute) ''R". 

8. 4 Do all stamard retention times fall within the wi.rrlows 
established for the first IND A an:l IND B analyses? [_] 

· •. .. 

NO 

[_) 

N/ A 



Beginnin;J with the sanples foll~ the 
last in control st:amard, check to see if 
the chranatoJians a:rrt:ain peaks within an 
expanded wimcw surroormn; the expected 
retentiai times. If no peaks are fo.un am, 
OBC is visible ncn-detects are valid. If 
peaks are present am cannot be identified 
thraql "pattern recognition" or a consistent 
shift in stan::1ard retentioo times, flag all 
affected catp:lll'U results ''R" • 

8.5 Are the CXl'ltin.tln; calibratioo stan::1ard calibration 
factors within 15-t (for guant.itation column) or 
20% (for catfiDnation a>lumn) of the initial (at 
begl.l'll'lin;J of 72 hr sequence) calibratia1 factors? 

AcrICN: If no, flag all associated positive results 
"J". Use professialal jl.Dlement to determine 
whether or not to flag nai-detects. 

9.0 Pesticide/PCB Identificatioo 

- 9. l Is Fenn X carplete for every sar:ple in w'hich a 
· pesticide or PCB was detected? 

ACTIOO: If no, take action specified in 3.2 above. 

9.2 Are there arrt transcription errors bebieen raw 
data an:l Fem X? 

AcrIOO': If large errors exist, call lab for explanation / 
resul::mittal, make arrt necessary corrections am 
note errors urxier "Conclusions". 

9.3 Are retentioo times of sanple c::x:qx111"lds within the 
calculated retention time w~ for both quantitation 

Late: Maren l:189 
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'iES NO 

[_] 

[_] 

[_] 

an:l confiDnatiai analyses? [_] 

Was GC/MS ccnfinnatiai provided w'hen required (w'hen 
caip:urd concentratiai is > 10 U3/ml in final extract)? (_] 

ACTICN: Reject (''R") all positive results (meetin; 
quantitatiai a>lumn criteria, Dlt missirq 
c:a,tirmation by a second column or GC/MS ( if 
awrcpriate). Also, reject (''R") all positive 
results not meeting retentioo time wimow 
criteria unless associated stan::1ard ~ 
are similarly biased (i.e. base on RRI' to OB:). 

9.4 Cleek chranato;Ians far false negatives, especially for 
the mlltiple peak c:arp:l1ents toxaJilene am PCB's. Were 
there arrt false negatives? 

ACTIOO: If a~riate PCB staroards were not analyzed, 
or if the lab performed no confirmation analysis, 
flag the apprq>riate data with an "R". 

[_] 

N/A 
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10.0 CgTp:yrtj Q,Jantitation am Reported Detection Linu.ts 

10.1 Are there Mrf transcription/ calculation errors in 
Form I results? QleCk at least~ positive values. 
Were aey enars fo.md? 

OOI'E: Sillple peak pesticide results can be checked for 
rcu;h agreement between quantitative results 
obtained on the~ GC columns. 'lhe revie,,.oer 
should use professiooal joogement to decide 
whether a mJC:h larger concentration obtained 
on one column versus the other in::licates the 
presence of an interferin; catp:,.m:i. If an 
interferiJxJ cx:mpoun:l is in::licated, the lower 
of the two values should be reported an::i 
qualified as presunptively present at an 
estimated quantity ("JN"). '!his necessitates 
a detemination of an estimated ccn::entration 
an the ca,,firmation column. '!he narrative 
shcw.d iniicate that the presence of interferences 
has c:tscured the atterpt at a second column 
confinna.tian. 

10.2 Are the ~ls adjusted to reflect Scm;)le dilutions 
an::i, for soils, sairple moisture? 

ACTIOO: If eums are large, call lab for explanation/ 
resut:rnittal, make aey necessary corrections an::i 
oote errors un:ier "Conclusions". 

ACTIOO: When a sanple is analyzed at mre than one 
dilution, the lowest CRQI.s are used (unless 
a QC exceedance dictates the use of the higher 
CRQL data fran the diluted saitple analysis). 
Replace coooentratians that exc.eed the calibration 
~ in the original analysis by crossin; out 
the "E" value a, the original Form I an::i substi­
tutirg it with data fran the analysis of diluted 
sanple. Specify which Fonn I is to be used, 
then draw a red "X'' across the entire page of 
all Fenn I's that should not be used, incluti.ng 
aey in the simma:ry package. 

11. 0 Oµ:aratcgram Q,1§) ity 

.. .. 

11.1 Were baselines stable? 

11.2 Were arrt electzqx:sitive displacement (negative 
peaks) or urnsi1aJ peaks seen? 

11.3 Were early elutin; peaks (for early el\.lt.in.1 
analytes) resolved to baseline? 

ACI'IOO: For 11.1 an::i 11.2, ocmnent only. For 11.3, 
reject {"R") those analytes that are not 
sufficiently resolved • 

YES NO 

[_] 

[_] 

[_] 

[_] 

[_] 

N/ A 
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12.0 Field Dmlicates 

12.1 Were arrt field duplicates sutmitted for PESI'/PCB 
analysis? 

ACI'IOO: o:mp:,re the reported results for field duplicates 
an:i ca.10.ll.ate the relative percent difference. 

ACTIOO: Mr/ gross variation between field duplicate 
results mJSt be addressed in the revier.er 
narrative. However, if large differences exist, 
identification of field duplicates should be 
oonfinned rrt c:ontactirq the sanpler. 

YES NO 

[_] 

N/A 



ATTACHMENT 1 
SOP NO. HW-6 

TOTAL REVIEW 

CLP DATA ASSESSMENT 

PAGE OF 

Functional Guidelines for Evaluating Organics Analysis 

Case No. SDG No. LABORATORY SITE ------ ----- ----- ------

DATA ASSESSMENT: 

The current functional guidelines ( 1988) for evaluating organic 
data have been applied. 

All data are valid and acceptable except those analytes which 
have been qualified with a "J" (estimated), "U" (non-detects), "R" 
(unusable) ,or "JN" (preswnptive evidence for the presence of the 
material at an estimated value). All action is detailed on the 
attached sheets. 

Two facts should be noted by all data users. First, the "R" 
flag means that the associated value is unusable. In other words, 
due to significant QC problems the analysis is invalid and provides 
no information as to whether the compound is present or not. "R" 
values should not appear on data tables because they cannot be 
relied upon, even as a last resort. The second fact to keep in 
mind is that no compound concentration, even if it has passed all 
QC tests, is guaranteed to be accurate. Strict QC serves to 
increase confidence in data but any value potentially contains 
error. 

Reviewer's 
Signature: _______________ Date: __ / __ /19 __ 

verified By: ______________ Date: __ ; ___ /19 __ 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

1. HOLDING TIME: 

PAGE OF 

The amount of an analyte in a sample can change with time due 
to chemical instability, degradation, volatilization, etc. If the 
specified holding time is exceeded, the data may not be valid. 
Those analytes detected in the samples whose holding time has been 
exceeded will be qualified as estimated, "J". The non-detects 
(sampJ.e quantitation limits) will be flagged as estimated, "J", or 
unusable, "R", if the holding times are grossly exceeded. 

The following action was taken in the samples and analytes 
shown due to excessive holding time. 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

2. BLANK CONTAMINATION: 

PAGE OF 

Quality assurance (QA) blanks, i.e., method, trip field, rinse 
and water blanks are prepared to identify any contamination which 
may have been introduced into the samples during sample preparation 
or field activity. Method blanks measure laboratory contamination. 
Trip blanks measure cross-contamination of samples during shipment. 
Field blanks measure cross- contamination of samples during field 
operations. If the concentration of the analyte is less than s 
times the blank contaminant level (10 times for the common 
contaminants) , the analytes are qualified as non- detects, "U". 
The following analytes in the samples shown were qualified with "U" 
for these reasons: 

A) Method blank contamination 

B) Field or rinse blank contamination ("water blanks" or 
"distilled water blanks" are validated like any other sample) 

C) Trip blank contamination 



ATTACHMENT 1 
SOP NO. HW-6 

\ 

DATA ASSESSMENT: 

3. MASS SPECTROMETER TUNING: 

PAGE OF 

TUning and performance criteria are established to ensure 
adequate mass resolution, proper identification of compounds, and 
to some degree, sufficient instrument sensitivity. These criteria 
are not sample specific. Instrument performance is determined 
using standard materials. Therefore, these criteria should be met 
in all circumstances. The tuning standard for volatile organics 
is bromofluorobenzene (BFB) and for semi-volatiles is 
decafluorotriphenyl- phosphine (DFTPP). 

If the mass calibration is in error, all associated data will 
be classified as unusable, "R". 



ATT'A.CHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

4. CALIBRATION: 

PAGE OF 

Satisfactory instrument calibration is established to ensure 
that the instrument is capable of producing acceptable quantitative 
data. 'A.n initial calibration demonstrates that the instrument is 
capable of giving acceptable performance at the beginning of an 
experimental sequence. The continuing calibration checks document 
that the instrument is giving satisfactory daily performance. 

A) RESPONSE FACTOR: 

The response factor measures the instrument's response to 
specific chemical compounds. The response factor for the Target 
Compound List (TCL) must be 2 0.05 in both the initial and 
continuing calibrations. A value < o. 05 indicates a serious 
detection and quantitation problem (poor sensitivity). 'A.nalytes 
detected in the sample will be qualified as estimated, "J". All 
non-detects for that compound will be rejected ("R"). 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

5. CALIBRATION: 

PAGE OF 

A) PERCENT RELATIVE STANDARD DEVIATION ( %RSD) AND PERCENT 
DIFFERENCE ( %D) : 

Percent RSD is calculated from the initial calibration and is 
used to indicate the stability of the specific compound response 
factor over increasing concentration. Percent D compares the 
response factor of the continuing calibration check to the mean 
response factor (RRF) from the initial calibration. Percent Dis 
a measure of the instrument's daily performance. Percent RSD must 
be <30% and %D must be <25%. A value outside of these limits 
indicates potential detection and quantitation errors. For these 
reasons, all positive results are flagged as estimated, "J" and 
non-detects are flagged "UJ" (if %Dor RSD >50%). If there is a 
gross deviation of %RSD and %D, the non~detects may be rejected 
("R"). 

For the PCB/PESTICIDE fraction, %RSD for aldrin, endrin, DDT, 
and dibuty lchlorendate must not exceed 10%. Percent D must be 
within 15% on the quantjtation column and 20% on the confirmation 
column. 



'A.TT'A.CHMENT 
SOP NO. HW-6 

DA.TA. 'A.SSESSMENT: 

6. SURROG'A.TES: 

PA.GE OF 

'A.11 samples are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and 
efficiency of the analytical technique. If the measured surrogate 
concentrations were outside contract specifications, qualifications 
were applied to the samples and analytes as shown below. 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

7. INTERNAL STANDARDS PERFORMANCE: 

PAGE OF 

Internal standard (IS) performance criteria ensure that the 
GC/MS sensitivity and response are stable during every experimental 
run. The internal standard area count must not vary by more than 
a factor of 2 (-50% to +100%) from the associated continuing 
calibration standard. The retention time of the internal standard 
must not vary more than ±30 seconds from the associated continuing 
calibration standard. If the area count is outside the (-50% to 
+100%) range of the associated standard, all of the positive 
results for compounds quantitated using that IS are qualified as 
estimated, "J", and all non-detects as "UJ", or "R" if there is a 
severe loss of sensitivity. 

If an internal standard retention time varies by more than 30 
seconds, the reviewer will use professional judgment to determine 
either partial or total rejection of the data for that sample 
fraction. 



ATTACHMENT l 
SOP NO. HW-6 

DATA ASSESSMENT: 

8. COMPOUND IDENTIFICATION: 

A) VOLATILE AND SEMI-VOLATILE FRACTIONS: 

PAGE OF 

TCL compounds are identified on the GC/MS by using the 
analyte's relative retention time (RRT) and by comparison to the 
ion spectra obtained from known standards. For the results to be 
a positive hit, the sample peak must be within± 0.06 RRT units of 
the standard compound and have an ion spectra which has a ratio of 
the primary and secondary m/e intensities within 20% of that in the 
standard compound. For the tentatively identified compounds (TIC) 
the ion spectra must match accurately. In the cases where there 
is not an adequate ion spectrum match, the laboratory may have 
provided false positive identifications. 

B) PESTICIDE FRACTION: 

The retention times of reported compounds must fall within the 
calculated retention time windows for the two chromatographic 
columns and a GC/MS confirmation is required if the concentration 
exceeds 10 ng/ml in the final sample extract. 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ~SESSMENT: 

9. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

PAGE_OF 

The MS/MSD data are generated to determine the long-term 
precision and accuracy of the analytical method in various 
matrices. The MS/MSD may be used in conjunction with other QC 
criteria for some additional qualification of the data. 



ATTACHMENT 1 
SOP NO. HW-6 

DATA ASSESSMENT: 

10. OTHER QC DATA OUT OF SPECIFICATION: 

PAGE OF 

11. SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued on next 
page if necessary): 

12. CONTRACT PROBLEMS NON-COMPLIANCE: 

13. This package contains re-extraction, re-analysis or 
dilution. Upon reviewing the QA results, the following form 
I(s) are identified to be used. 



"ATT"ACHMENT l 
SOP NO. HW-6 

DATA "ASSESSMENT: 
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11. SYSTEM PERFORMANCE "AND OVERALL "ASSESSMENT (continued): 
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LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 
PAS CLOTHIER SITE 
GRANBY, NEW YORK 

1.0 INTRODUCTION 

The purpose of the laboratory Quality Assurance/Quality Control (QA/QC) 
Plan is to ensure that data generated are accurate and precise. The QA/QC 
Plan utilized by Canonie is based on Environmental Protection Agency (EPA) 
Contract Laboratory Program (CLP) criteria. 

Canonie Environmental Services Corp.'s (Canonie) laboratory and any labora­
tories with which Canonie proposes to subcontract during the work are 
accessible by EPA personnel or the EPA's authorized representatives to 
ensure the accuracy of laboratory results related to the site. All testing 
is performed in accordance with EPA-accepted methods. All laboratories 
proposed for use in this project participate in EPA and EPA-equivalent QA 
programs. 

The QA program identified herein is designed to ensure reliability in the 
data. The QC program is designed to obtain prescribed standards of perfor­
mance in the identification and measurement of data. The above areas are 
discussed in detail along with sampling, collection and preservation, 
sample control (log-in and storage), instrument calibration and mainten­
ance, and analytical methodology in the following sections of this plan. 
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2.0 SAMPLES AND SAMPLE CUSTODY 

Laboratory results coinciding with time requirements for the project re­
quire careful coordination of the various activities of the laboratory. 
The main factors to be considered are: sample tracking from collection to 
the final report, sample preparation, and sample analysis time. 

Site personnel notify the laboratory prior to sampling to confirm that: 

1. By giving the laboratory prior notification of the number of 
samples and the sample matrix, the laboratory can schedule the 
work load accordingly. 

2. Sufficient quantity of the sample is taken to complete all 
testing. 

3. The appropriate sample containers are used. 

2.1 Notification of Analysis 

The following steps are followed in notifying the laboratory of forthcoming 
testing by site personnel: 

1. A laboratory project number is assigned to the work requested. 
The number of samples are indicated on a project form along with 
the sample matrix and the tests to be performed. Any other per­
tinent information that may assist in the handling of the samples 
is also noted. 

2. The bottle request section indicating the number, type of con­
tainer and where and when to send the requested containers is 
completed. 
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3. Along with the sample containers, a chain-of-custody form and 
sample labels are included as a complete package. 

2.2 Sampling 

Upon receipt of the sampling container package, field personnel follow 
procedures described as follows: 

1. Collection and preservation of the sample, in accordance with 
analysis protocol, is maintained. 

2. All information on the sample label is completed. 

3. Sample origin information is noted to eliminate questions regard­
ing sample origin. 

4. The chain-of-custody reflects the identification of the sample to 
appear on the final report. This identification may be up to 20 
characters per sample identification {ID). 

5. Any unusual observations noted or problems encountered during 
sampling are noted on the chain-of-custody form. 

2.3 Sample Receipt 

When samples arrive at the laboratory, the chain-of-custody form and the 
samples are removed from the shipping container. At this time, the sample 
custodian checks to ensure that all the samples listed on the chain-of­
custody are present and in good condition. The condition of the samples 
is recorded on the custody form. If improper preservation of the sample 
has been observed by the laboratory, the sampler is contacted by the labo­
ratory sample control department and notified which samples have been 
rejected and that resampling is required. A notation is placed on the 
chain-of-custody form to indicate which samples have been rejected. 
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Each sample container is given a unique six-digit laboratory ID number . 
The first number of the ID indicates the year in which the sample was 
received, ie, samples received in 1986 begin with the number 6. The sample 
custodian will then check to see that a laboratory project number has been 
assigned and that the initial work request matches the chain-of-custody 
analysis request. The samples are logged in via computer, and the sample 
tracking sheets and the accession page are generated. 

After completing all of the above, the appropriate section chief receives 
the complete project folder which includes: 

1. A copy of the laboratory project work request form; 

2. The chain-of-custody form; and 

3. The sample tracking sheets. 

The samples are then placed in a refrigerator and maintained at 4 degrees 
Celsius (°C), unless immediate analysis or preservation is required. 
Should the samples require any special preservation, the custodian contacts 
the appropriate chemist in order to properly preserve the samples. The 
preservation techniques performed on the samples are noted on the chain-of­
custody form. The sample custodian is responsible for the removal of all 
samples from storage and for noting the date they were removed in the 
sample control book. 

The chemist supervisor reviews the paperwork for accuracy and completeness, 
then divides the work according to analysis type. Each chemist is respon­
sible for ensuring that samples are extracted according to analysis pro­
tocol and in a timely fashion in order to complete the work by the project 
due date. 
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If improper preservation of a sample is observed by the laboratory upon 
receipt of a sample, the following actions are taken. The sampler is 
contacted by the laboratory sample control department and notified that the 
sample has been rejected and that resampling is required. A notation is 
placed on the chain-of-custody form to indicate which sample has been 
rejected. 
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All chemicals, solvents, and gases used are of a consistent purity. For 
general inorganic analyses, Analytical Reagent (AR) grade reagents are 
used. Metal analyses performed via Atomic Absorption Spectrophotometry use 
reagents and solvents of spectroquality . The minimum purity used for 
organic analysis is AR grade . For High Pressure Liquid Chromatography 
(HPLC), HPLC grade solvents are used. The standards used are traceable to 
the National Bureau of Standards (NBS) and certified by the manufacturer. 

3.1 Receipt of Standards, Reagents, and Solvents 

All standards, reagents, solvents, and chemicals received into the labora­
tory are logged in and given a unique code number . Depending on the chemi­
cal received, a prefix code is assigned to ease tracking. Volatile Organic 
Analyzer (VOA) standards are given a prefix code of l; pesticide standards, 
a prefix code of 2; inorganic standards, a prefix code of 3; dry chemicals 
are given a prefix code of 4; and solvents or liquid reagents (ie, acids) 
are given a prefix code of 5. Deionized water is given a code of 5-000. 
The date received, manufacturer, lot number, and expiration date are re­
corded in the log book. 

Recorded on the labels of the reagent and solvent bottles are the initials 
of the person opening the bottles and the date that the bottles are opened. 
For all analyses performed, the code number of the standards and reagents 
used are recorded . Solvents are prescreened for contamination prior to 
usage by taking 200 milliliter (ml) of the solvent and concentrating it to 
1 ml and testing by the various analytical techniques. If a reagent is 
found to contain contaminants above an acceptable level, then all reagents 
of that lot number can be pulled from usage to eliminate any further prob­
lems. Volatile standards are purchased by lots of 100. When a new lot 
number arrives, a QC check is performed . 
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When making up the parent solutions, a log book is maintained to record all 
the necessary information. A code number (prefixed with a "P") is assigned 
to the parent solution, the date it was made, analyst, code numbers of the 
standard and reagent used, and all weights and volumes used are recorded on 
the Parent Solution Preparation Log. A balance check is also performed at 
the same time. All parent solution bottles are labeled with the code 
number, exact contents, date made, solvent, analyst, expiration date, and a 
mark on the side of the label to indicate the solvent line. Each time a 
significant aliquot is removed, a new mark is placed on the label. This is 
done in order to determine if evaporation has occurred. 

3.3 Preparation of Stock Standards and QC Stock 

All compounds used in the preparation of stock standards or QC stock by the 
laboratory are of a certified purity by the manufacturer. A log book is 
maintained when preparing a stock solution. The date prepared, analyst, 
code numbers of all standards or parent solutions used, amounts added, 
final volume, solvent code number, etc, are entered into the log book. 
Commercially-certified stock mixtures are also utilized. These stock 
mixtures are checked by analyzing QA test samples obtained from the EPA. 

3.4 General Storage 

Proper storage of reference standards is an essential part of the analyti­
cal process. When a container is removed from storage, it is allowed to 
come to room temperature before opening. The bottle cap remains off only 
long enough to withdraw the amount needed. After use, the bottle is re­
turned to storage immediately. 
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Purified standards are placed in a container, preferably with desiccant, 
and stored in an explosion-proof refrigerator. 

3.4.2 Concentrated "Stock" Solutions 

Concentrated "stock" solutions are stored at approximately 4°C). Stable 
compounds such as organochlorines and triazines are replaced after six 
months or when degradation is apparent. Replacement of compounds that 
degrade only at ambient temperatures occurs after six months or sooner if 
degradation is apparent. Unstable compounds, such as butylate, CDED, and 
disulfoton, are replaced monthly. Degradation studies are performed on 
brand names of herbicide, insecticide, and Endrin according to CLP 
protocol. 

3.4.3 Dilute "Working" Solutions 

Stable compounds are stored in a refrigerator if not in daily use and re­
prepared by dilution of "stock" solution periodically. Replacement is 
sooner if solvent evaporation is evident. 

Stable solutions kept on lab benches are replaced with fresh dilutions of 
"stock" after three months or with unopened standards from refrigerator 
storage. Replacement is sooner if solvent loss is evident. 

Compounds known to be unstable at ambient temperatures are stored in a 
refrigerator between uses and replaced with fresh "stock" dilutions every 
two months. Replacement is sooner if solvent loss is evident. 

Unstable compounds are stored in a refrigerator between uses and replaced 
with fresh "stock" dilutions every week. 
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Deionized water is produced on the premises. The resistivity is checked 
and recorded each time water is produced. Every three months, the follow­
ing tests are performed on the deionized water: pH, conductivity, silica 
content, total solids, and total organic carbon. The results from these 
tests are kept in a log book. 
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4.0 CALIBRATION AND MAINTENANCE PROCEDURES 

To assure the performance of the instrum~nts used, records are kept on any 
maintenance done, both preventative and necessary, to assure the perfor­
mance of the instruments. The record contains the date, identity of the 
worker, problems (if any), maintenance performed, and the results. 

4.1 Gas and Liguid Chromatoqraphs 

The chromatographs are calibrated daily for each analysis to be performed. 
Calibration is done upon initial startup and is rechecked periodically 
during the day, depending on the number of samples run through the instru­
ment. Calibration is done using a standard in the middle of the linear 
range for the instrument. As a general rule, after ten samples are analy­
zed, the calibration curve is checked. Between calibrations, a QC sample 
is also monitored. 

Initial calibration of the instrument is based on a five-point curve. Once 
linearity has been demonstrated, a three-point curve is routinely analyzed . 
From the initial calibration, an average response factor (concentration/ 
area) is determined from the five points. This response factor is compared 
to the response factor generated from the daily calibration. The daily 
response factor should be withi~ ± 10 percent of the average response 
factor; if it lies outside these limits, a three-point curve is performed. 
If linearity is not achieved, then actions are taken to rectify the situa­
tion. Depending on the particular instrument and detector, a variety of 
routine maintenance is required. 

4.2 Atomic Absorption Spectrophotometer 

The atomic absorption spectrophotometer is calibrated using a minimum of 
three standards and a blank for each parameter to be analyzed. After ten 
samples have been tested, the intermediate standard is rechecked. As long 
as the value for the intermediate standard is within± 10 percent of the 
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known value, analysis continues. If the instrument has drifted, it is 
recalibrated using three standards, and the samples previously analyzed are 
checked against the new calibration curve. 

For each analyte tested by atomic absorption spectrophotometer, the re­
sponse factor (concentration/absorbance) for high and low levels are mon­
itored. If the response factors deviate from the typical factors recorded, 
a fresh standard is used. The physical adjustments are also checked, along 
with the lamp, and in the case of graphite work, a new tube is put into 
operation. If this does not bring the response factor in line with those 
previously recorded, maintenance is required. 

4.3 Analvtical Balances 

A single class S-weight, near the typical weighing range, is weighed and 
recorded in a bound notebook on a daily basis or with each use, whichever 
is less frequent. Should the weight deviate from the true value by 0.5 
percent, the balance is inspected and checked to see that the pan is clear 
of any obstructions. The weight is checked on a different balance to 
verify if the S-weight is in error. If the weight passes the check, the 
balance must be inspected by a certified technician. Annually, the bal­
ances are inspected and certified as to their accuracy. 

4.4 Refrigerators 

Since most of the samples received by the laboratory have required tempera­
tures for preservation, it is imperative that the true operating tempera­
ture is known. Therefore, the daily temperatures of the refrigerators are 
recorded in bound notebooks. Should the refrigerators not meet the re­
quired temperatures, corrective measures are taken. 
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A daily temperature check is performed on ovens used for total suspended 
solids and total dissolved solids analyses. Ovens not used for analysis 
purposes are monitored every six months to ensure that the temperature 
range is accurate. 

4.6 Thermometers 

All thermometers are calibrated against an NBS certified thermometer. Each 
thermometer has a unique identification tag in order to monitor its perfor­
mance. Annually, the thermometers are checked for their accuracy by sub­
merging them in three different temperature baths. Thermometers found to 
deviate more than l°C for a given range are used for noncritical work or 
discarded. 

4.7 pH Meters 

Before using the pH meter, the probe is carefully examined for any physical 
damage. The pH meter is calibrated on a pH 7.0 buffer solution and a pH 4.0 
or pH 10.0, depending on the range to be monitored. A log book is main­
tained for the pH meter. 

4.8 Conductivity Meter 

Before using the conductivity meter, the condition of the electrode is 
closely inspected for any physical wear or damage. If the coating appears 
damaged, the electrode is replationized according to the manufacturer's 
guidelines. 

Periodically, the conductivity cell is checked over a range of at least 
five concentrations of potassium chloride listed in Table 205.1, 16th 
edition of Standard Methods. 
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Daily or with each use, whichever is less frequent, a 4 Nephelametric 
Turbiditry Unit (NTU) and a 40 NTU formazin standards are measured and 
recorded. Periodically, the turbidimeter is calibrated according to the 
method described in Standard Methods (16th ed., 1985), Section 214a. 

4.10 Repeating Pipettes 

Before delivering precise volumes, the pipettes are checked for their 
accuracy by weighing water dispensed by five fill-and-dispense cycles. 
Based on the weight of the pure water, the mean dispensed volume can be 
determined for the pipette. 

4.11 Glassware 

Glassware is checked for damage, such as stars, cracks, or scratches. 
Before using, laboratory glassware is kept scrupulously clean to assure 
that there will be no contamination of samples or sample extracts. Depend­
ing on the eventual use of the glassware, several different cleaning 
methods are incorporated. 

1. VOA - Glassware used in VOA analysis is soaked in a tub of a 
cleaning solution containing no chlorines (ie, Palmolive soap). 
The glassware is then washed in a sink using a fresh portion of 
the same detergent, rinsed first with tap water and then with 
organic pure water. The glassware is then transferred into an 
oven and baked to ensure all volatile compounds are removed. 

2. Organic Analysis - The glassware is first soaked in a diluted 
solution of Palmolive soap, rinsed, and then washed in a fresh 
soap solution. Next, it is rinsed with tap water, then with 
deionized water. The glassware is placed on a drying rack until 
dry. It is then rinsed with acetone and allowed to dry. The 
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exposed ends are then wrapped with tin foil and put away for 
future use. 

3. Inorganic Analysis - The glassware is first rinsed with a 1 per­
cent solution of nitric acid. Next, it is washed using a phos­
phorous-free detergent (Alconox) and rinsed once using tap water. 
The glassware is then rinsed using deionized water, followed by a 
rinsing with 1 percent solution of nitric acid, and again rinsed 
with deionized water. It is then inverted on a rack until dry and 
stored in its proper storage area. 

4.12 All Other Equipment 

All other equipment is examined quarterly to determine its general condi­
tion and for any physical damage. If any problems are noted, corrective 
actions are taken. 

4.13 Instrument Log Book 

All major instrumentation has an analysis log book. For every day that 
analysis is performed on the instrument, the log book is filled in with the 
sample analysis list. This includes blanks, calibration standard, QC work, 
and the sample IDs. 
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Only analytical methods and procedures that are approved by the EPA or 
other appropriate agencies are employed in the analytical laboratory. Most 
procedures utilized come directly from EPA 600 4-79-020 "Methods for 
Chemical Analysis of Water and Wastewater," EPA SW-846 "Test Methods for 
Evaluating Solid Waste" (3rd ed. 1986), Standard Methods for the Examina­
tion of Water and Wastewater" (16th ed., 1985), "Contract Laboratory 
Program Statement of Work for Organic Analysis," revision February 1988 and 
"Contract Laboratory Statement of Work for Inorganics Analysis," revision 
July 1988. 
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6.0 DATA REVIEW AND REPORTING 

All data generated is reviewed by at least two chemists from each of the 
various areas. If a second chemist is unavailable to review the work, the 
QA Officer will perform the second review. The QA officer randomly reviews 
work from each section to verify the documentation and reported results. 

Areas checked when reviewing the work are: 

1. That the calculations, identification, and reported units are 
correct; 

2. That all the results obtained for the samples were within the 
working calibration range or the samples are diluted into the 
working calibration range; and 

3. The QC results meet acceptance criteria. 

If the data and QC results are unacceptable, then the cause for the results 
being unacceptable must be determined before the analysis can continue and 
results can be released. In the event that the QC results fall outside of 
the control limits, an out-of-control notice is issued that is signed by 
both the section head and the QA officer. 

If the data and the QC results are acceptable, the chemist initials the 
tracking sheets, bench sheets, and/or other generated data and gives the 
entire data package to a second chemist for review and approval. 

Once all of the various areas of analysis are completed, the entire report 
is reviewed by the laboratory supervisor to ensure that all information, 
data, and resulting conclusions for a particular project are properly 
documented, statistically valid, and meet the requirements of the client. 
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After approving the entire project, a typed report is generated, proofread 
by an administrator, signed by each analyst and each chemist who reviewed 
the work, and then sent to the client and to any county, state, or federal 
regulatory agencies, if required. 

The original report is submitted to the accounting department for posting 
and is subsequently filed in the project files. 
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The QC program is the most essential element to determining the performance 
of the analytical measurements. The QC program involves the analysis of a 
blank, duplicate, and spiked samples with every set of ten samples or with 
each matrix type. 

7.1 Analyses of Blanks 

Three types of blanks that can be prepared and analyzed are reagent blank, 
travel blank, or field blank. 

A reagent blank is prepared using deionized water, purified soil, solvents, 
acids, or other reagents used in the preparation and analysis of the sam­
ples. All analyses are run using a reagent blank in order to verify that 
any positive results are not due to contamination from the laboratory. 
Blanks showing contamination above minimal detectable levels indicates 
process contamination that must be corrected. 

A travel blank is prepared by and transported to the field along with the 
sample containers. The travel blank undergoes all of the same handling as 
a sample, ie, placed in the same cooler at the time of sampling, thus 
showing if any contamination was picked up during transportation. Travel 
blanks are used to assess the environment in which the bottles and samples 
are exposed during transportation. The results from the travel blank are 
used to assess contamination encountered during transportation. Should 
contamination occur, corrective measures must be taken (ie, monitoring, 
resampl ing). 

A field blank is prepared at the sampling site and returned to the labora­
tory with the sample. The field blank is exposed to the same environmental 
factors as the samples and provides a good test of whether contamination is 
picked up at the time of sampling. Field blanks are used to monitor sam­
pling techniques and are usually analyzed as a blind QC sample. 
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7.2 Analysis of Duplicates 

The preferred method of duplication is the analysis of a duplicate spike 
sample. A sample is chosen randomly, divided into equal aliquots, spiked 
with a known amount of the analyte, and prepared for analysis. Duplicate 
samples are analyzed to determine the precision of the preparation and 
analytical techniques. The relative percent difference (RPO) between the 
spike and duplicate spike are plotted daily. The RPO is calculated as: 

RPO= Amount in Spike 1 - Amount in Spike 2 x 100 Spike 1 + Spike 2 
2 

7.3 Analyses of Spiked Samples 

In order to assure the accuracy of the analytical procedure, a sample is 
randomly chosen and spiked with a known amount of the analyte to be tested. 
The increased value for a spiked sample resulting from the addition of the 
analyte at a known concentration compared to the value obtained for that 
same analyte in the unspiked sample determines the percent recovery. 

Daily control charts are plotted and kept by instrument specific, matrix 
specific, and analyte specific. The percent recovery for a spiked sample 
is calculated as follows: 

Percent Rec. = Amt. Found in Spiked Sample - Amt. Found in Sample x 100 Known Amount Added 

7.4 Measurement of Method Detection Limits (MDL) 

Periodically, MDLs are reevaluated for each matrix type and for each 
method. 

To determine the MDL, the methods prescribed by the EPA are employed. The 
MDL is defined as the minimum concentration of a substance that can be 
identified, measured, and reported with 99 percent confidence. 
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1. If the MDL is determined in water, a laboratory standard at a 
concentration one to five times that of the estimated MDL is 
analyzed. 

2. For other matrices, a standard five to ten times that of the 
estimated MDL is analyzed. 

3. The standard is analyzed seven times. 

4. The MDL is calculated by finding the standard deviation of the 
results for all seven analyses and multiplying the standard devia­
tion by a factor of 3.143. 
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8.0 ESTABLISHMENT OF ACCEPTABLE LIMITS 

A control chart is constructed on data produced in the laboratory for a 
specific analysis and instrument. It is a method of showing the precision 
of an analysis, based on common, simple statistical methods. 

When a QC sample of known concentration is analyzed a number of times, a 
series of analytical results are received which should bracket the known 
concentration in a Gaussian or normal distribution. The average (X) is the 
sum of the results divided by the number (n) of results. 

X = X 
n 

The estimated standard deviation (s) is an indication of the spread of the 
results from the mean, or the precision of the analysis. - This is defined 
as the square root of the sum of the differences between the average and 
each result, squared, divided by one less than the number of analysis. 

s = 
(xi - x) 2 
(N - 1) 

The proportion of results lying within any given range is related to the 
standard deviation. That is, 68 percent of the observations lie within X ± 
ls, 95 percent between X ± 2s, and 99 percent between X ± 3s, for large 
numbers of samples. This relationship becomes more precise as n increases, 
but is suitable for smaller populations (approximately 20). 

Once a QC sample has been analyzed at least 20 times and the mean and 
standard deviation established, it is possible to predict the limits into 
which any further analysis of the sample will fall, if the analysis is 
performed under identical conditions. For example, if a known QC sample is 
10.0 parts per billion, the analysis may produce an X of 9.9 and ans of 
1.0 for 20 results. Then 95 percent of the results of re-analysis will 
fall within 9.9 ± 2.0 or from 7.9 to 11.9. In like manner, 99 percent of 
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the results of re-analysis will fall within 9.9 ± 3.0, or from 6.9 to 12.9. 
These ranges are known as limits. The upper warning limits (UWL) and lower 
warning limits (LWL) are X ± 2s, and the upper control limits (UCL), and 
lower control limits (LCL) are X ± 3s 

These limits can be used to construct a chart defining when an analysis is 
"in control." 

The following steps are necessary in order to construct a control chart: 

1. Analyze the QC sample at least 20 times; 

2. Collate the results, finding the average (X) and the standard 
deviation (s); 

3. Set the UWL at X + 2s, the LWL at X - 2s; 

4. Set the UCL at X + 3s and the lower control limit LCL at X - 3s. 

5. Draw a control chart which delineates the average and the four 
limits; and 

6. Plot each subsequent QC result on the chart to demonstrate the 
precision of that analysis. 
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9.0 ACCEPTANCE CRITERIA AND PROBLEMS 

When an analysis is being performed, the analyst immediately verifies that 
the results generated for the QC samples fall within the acceptance limits 
for that analysis. 

The QC sample indicates acceptable analysis values when it falls between 
the LWL and the UWL. As long as the QC sample falls within these limits, 
the analysis will continue and results will be released. If the QC sample 
value falls between the control limit and warning limit (UCL and UWL or LCL 
and LWL), the analysis is scrutinized as being possibly out of control . 
The sample results are still acceptable at this point; however, if the 
control sample value remains between the control limit and warning limit 
for five consecutive days, the analysis is stopped, and no data is released 
until the problem is solved. 

If the QC sample value falls outside the control limits (UCL or LCL), this 
indicates an out-of-control situation. The analysis is stopped, and no 
data is released until the reason for the problem has been identifi ed and 
solved. When an out-of-control situation occurs, the analyst is required 
to fill out a QA/QC comment sheet and submit it to both the immediate 
supervisor and the QA officer. After the problem has been corrected and 
shown that acceptable results are once again produced, samples are again 
analyzed and data released. Depending on the type of problem encountered, 
the problem and its solution will be documented. 

Not only are the control charts used to monitor the performance of the 
laboratory, the QA officer also monitors the laboratory performance by 
releasing blind QA samples and by randomly reviewing a particular analysis. 
In the event that the QA officer spots unacceptable practices, a formal 
notice is issued to the laboratory manager and the section supervisor in 
which the corrective actions must be implemented . The section supervisor 
must respond to the formal notice and correct any deficiencies. 
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10.0 ANALYSIS OF EXTERNAL REFERENCE SAMPLES 

An outside control, or "referee" control sample is run at least every three 
months to independently verify the accuracy of the methods. Outside con­
trols may be supplied by some state laboratories, the EPA, or commercial QA 
suppliers. If necessary, the QA officer can provide a control which has 
been prepared as a "blind" control when no suitable referee controls exist. 
If the QA officer provides the "referee" control, it must be prepared from 
the analytes directly and not from prepared house standards. 
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11.0 REVIEW OF ANALYTICAL RESULTS BY THE QA OFFICER 

The function of the QA officer is to assure that the quality of the service 
meets the highest possible standard of quality through the control of 
handling and analytical procedures performed on the samples. Should the 
acquired data be of suspect quality, it is the duty of the QA officer to 
halt its release. 

Outlined are the functions to be performed by the QA officer: 

1. Coordinate proficiency testing for laboratory approval programs; 

2. Coordinate any on-site QA/QC inspections; 

3. Establish QC procedures; 

4. Inspect warning and action limits for all test parameters to 
verify that QC sample results fall between the LWL and the UWL. 
If samples fall between the action limit and warning limit, then 
the quality of the test parameter is held suspect and evaluated as 
described in Section 9.0; 

5. Prepare and update QA/QC plans; 

6. Assist the various sections in developing and implementing a QC 
program; 

7. Assist in developing new analytical methods and cleanup 
procedures; 

8. Assist engineers in planning QC document for various projects; and 
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9. Monitor the various sections for compliance to the QA/QC plan. 
This involves: 

o Daily review of instrument calibration and chromatographic 
procedures, 

o Daily review of QA/QC data for each section, 

o Review QC charts for timely completion, 

o Review QC documentation for completeness, 

o Ensure that the proper number of blanks, duplicates, and 
spikes are analyzed with each procedure, 

o Review standard preparation, 

o Review sample storage, and 

o Review instrument log books and monitoring books. 

10. Analyze data generated from in-house QC check samples; 

11. Advise personnel on laboratory procedures; 

12. Advise personnel when problems are encountered with an analysis; 
and 

13. Respond to inquiries made regarding laboratory QA/QC-related 
activities. 
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1. Identify any instances in which QC objectives are not being met 
and refer them to the section heads and laboratory manager for 
Remedial Action (RA); 

2. Assure that suspect data are excluded in laboratory reports; 

3. Follow up on the RA undertaken in response to the above referrals 
to assure that QC objectives are once again being met; 

4. Inspect corrective action reports for out-of-control events; and 

5. Prepare a monthly QA report summarizing any warning sheets issued, 
corrective actions taken, unresolved problems, and overall QC 
activities of the laboratory. 

A monthly report is then submitted to the organic and inorganic managers. 
They review the progress of the laboratory, make their recommendations and 
goals for the next month. The managers also review all finished reports 
before they are released to verify that the data are technically sound and 
the requirements of the client are met. A QA report is submitted semi- . 
annually to the executive vice president. 
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1.0 INTRODUCTION 
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This section outlines the Health and Safety (H&S) procedures which will be 
instituted for the field activities associated with the pre-design field 
activities at the Pollution Abatement Services (PAS) Clothier site. The 
plan is based on existing information regarding the site and upon past 
experience at other sites. 

Site conditions are expected to vary. Specific prov1s1ons of this plan 
will be upgraded/downgraded, as appropriate, depending upon actual field 
conditions. All changes in the plan must be approved by the site H&S 
officer prior to implementation. Such changes will be conveyed to all on­
site personnel. 

All visitors and regulatory personnel are expected to know and comply with 
all aspects of the H&S Plan. Anyone failing to comply with on-site protec­
tion requirements or other provisions of the plan will be excluded from all 
active work/exclusion areas, as deemed appropriate by the H&S officer or 
other designated on-site Canonie Environmental Services Corp. (Canonie) 
representative. 

Canonie will provide all protective equipment necessary for Canonie on-site 
personnel. Other personnel and visitors brought on-site by regulatory 
personnel are expected to provide their own protective equipment which 
meets or exceeds protective equipment standards required by this plan. 
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The key Canonie personnel and their respective responsibilities for the 
project are listed below: 

1. Project Manager: The project manager is responsible for oversee­
ing all aspects of the project, including H&S and all on-site 
activities. 

2. Site Engineer: The site engineer is responsible for on-site 
engineering activities including sampling, Quality Assurance, and 
other on-site activities. The site engineer also functions as the 
on-site safety officer and reports directly to the project 
manager. 

3. H&S Officer: The H&S officer is responsible for implementing this 
plan and overseeing the air monitoring program. All changes in 
this plan will be approved by the H&S officer. 
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The potential hazards associated with the site activities include exposure 
to both chemical and physical hazards. The chemical hazards include poten­
tial contact with contaminated soils and ground water. The physical haz­
ards include exposure to noise, heat, and possible injury from working 
around heavy machinery such as drill rigs and backhoes. 

3.1 Chemical Hazards 

The primary contaminants of concern identified at the PAS site include 
polychlorinated biphenyls (PCB), carcinogenic polynuclear aromatic hydro­
carbons (CPAH), volatile organics, and metals. 

The CPAHs consist of benzo (a) anthracene, benzo (b) fluoranthene, benzo 
(k) fluoranthene, benzo (a) pyrene and chrysene. For chemical hazard 
evaluation purposes, these particular CPAHs can be grouped into the class 
of compounds falling under coal tar pitch volatiles. The volatile organics 
consist primarily of acetone, 2-butanone, methylene chloride, 1-2 dichloro­
ethene, 1,1,1-trichloroethane, toluene, and xylene. The metals primarily 
consist of cadmium, selenium, silver, thallium, chromium, and manganese. 

Description of the health hazards associated with the above chemicals are 
as follows: 

PCB - This compound is a potential carcinogen and affects the eyes, ears, 
and skin. Routes of exposure include inhalation, ingestion, and skin 
contact. Symptoms include acne form eruptions, eye discharge, swelling of 
upper eyelids, hyperpigmentation, fever, hearing difficulties, limb spasms, 
headache, vomiting, and diarrhea. The National Institute for Occupational 
Safety and Health (NIOSH) TLV-TWA is 0.5 mg/m3. 
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Coal Tar Pitch Volatiles - These compounds are potential carcinogens and 
affect the lungs and kidneys. Routes of exposure include inhalation and 
skin contact. Symptoms include dermatitis and bronchitis. The NIOSH 
occupational exposure standard (TLV-TWA) is 0.2 mg/m3. 

Acetone - This compound is a colorless, volatile liquid moderately toxic by 
ingestion and inhalation, and flammable. The NI0SH TLV is 740 parts per 
million (ppm) in air. 

2-butanone - This compound is flammable and toxic by inhalation. The NI0SH 
TLV is 200 ppm in air. 

Methylene chloride - This compound is a colorless, volatile liquid that is 
a carcinogen. The NIOSH TLV is 100 ppm in air. 

1,2-dichloroethene - This compound is a colorless liquid that is flammable 
and toxic by ingestion, inhalation, and skin contact. The NIOSH TLV is 200 
ppm in air. 

1,1,1-trichloroethane - This compound is a colorless liquid that is an 
irritant to eyes and tissue. The NIOSH TLV is 350 ppm in air. 

Toluene - This compound is a colorless liquid that is flammable and is 
toxic by ingestion, inhalation, and skin absorption. The NIOSH TLV is 100 
ppm in air. 

Xylene - This compound is a clear liquid that is flammable and toxic by 
ingestion and inhalation. The NIOSH TLV is 100 ppm in air. 

Cadmium - This compound is a carcinogen toxic by inhalation of dust or 
fume. The NIOSH TLV for dust and soluble compounds is 0.05 mg/m3 of air. 
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Chromium - This compound is a carcinogen and corrosive on tissue resulting 
in ulcers and dermatitis on prolonged contact. The NI0SH TLV for dust and 
fume is 0.5 mg/m3 of ajr. 

Manganese - This compound is flammable as a dust or powder and toxic by 
inhalation. The NIOSH TLV as fume is 1 mg/m3 of air. 

Selenium - This compound is toxic by ingestion. The NI0SH TLV is 0.2 mg/m3 

of air. 

Silver - This compound is toxic. The NI0SH TLV of the metal is 0.1 mg/m3 

of air and 0.01 mg/m3 of air for soluble compounds as silver. 

Thallium - This compound forms toxic compounds on contact with moisture. 
The NIOSH TLV is 0.1 mg/m3 of air. 

3.2 Physical Hazards 

The anticipated physical hazards are due to the hazardous nature of the 
work involved as well as exposure to routine site activities and standard 
conditions. 

Heat stress is a possible consequence from work scheduled during summer 
months, the heavy physical workload associated with construction activ­
ities, and the use of personal protective clothing. When ambient tempera­
tures reach 70 degrees Fahrenheit and workers are wearing impervious cloth­
ing, work/rest cycles will be scheduled on a regular basis and liquids with 
electrolytes (such as Gatorade) will be available to replenish body fluids. 
Because heat stress results from a variety of factors, all workers, even 
those not wearing protective equipment, will be observed and encouraged to 
report any symptoms of heat stress. In addition, all personnel are in­
structed to take breaks as they see necessary. 
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The risks associated with the field activities are a consequence of poten­
tial hazards present and degree of control. Chemical risk is based on 
exposure to the body from inhalation or direct skin contact. Precautions 
against risks associated with on-site chemicals and occupational safety 
risks will be provided. 

4.1 Health Risks Associated With Inhalation 

Some of the chemicals identified as potential health hazards have the 
potential to volatilize from the soil samples. Of the chemicals previously 
identified, the reported soil contamination levels are less than 10 ppm. 
Therefore, minimal volatilization is expected. Air monitoring and the use 
of personal protective equipment will be provided to control and minimize 
the potential of injury from chemical inhalation. 

4.2 Health Risks Associated With Skin Contact 

All the chemicals identified as potential health hazards present a risk 
associated with skin contact. The contaminants identified are not readily 
absorbed through the skin, but can cause dermatitis. Handling chemical 
samples presents the greatest potential for skin contact. 

Using personal protective equipment provides the greatest protection 
against skin contact. Chemical-resistant gloves will be provided for 
obtaining chemical samples. 

4.3 Safety Risks Associated With Chemicals 

Although small, the only foreseen safety risk related to the chemicals on­
site is the potential fire hazard. Air monitoring will be used to control 
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this potential hazard. Due to the reported soil contamination concentra­
tions of less than 10 ppm, and by monitoring and maintaining concentrations 
in the air below 100 ppm, the potential fire hazard will be minimal. 

4.4 Safety Risks Associated With Physical Conditions 

Potential physical hazards from working with heavy machinery, heat, and 
noise are routine with any standard construction or industrial operations. 
Risks will be minimized by training and employing experienced personnel, 
using personal protective equipment, and scheduling frequent work/rest 
cycles. 
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Direct reading instrumentation for ambient air monitoring will be conducted 
during the initial site entry and as appropriate, based on the judgment of 
the H&S officer . Either an Organic Vapor Analyzer photo ionization detec­
tor, or flame ionization detector will be used for evaluating the airborne 
concentration of the chemical constituents. In addition, one worker, 
subject to the greatest potential exposure, will be outfitted with a cali­
brated, personal air sampling pump. One 8-hour sample will be collected 
each day that field activities are in progress during pre-design sampling. 
Samples will be collected on solid sorbent carbon cartridges. A Gilian 
pump or equivalent will be used for air sample collection. The pump will 
be calibrated to draw 1,000 cubic centimeters per minute . The collection 
tube will include a backup section to detect breakthrough or excessive 
vapor migration. Samples will be analyzed for the constituents listed in 
Table 3 of the Work Plan. 

Monitoring equipment will be maintained according to the manufacturer's 
recommendations. Battery-operated equipment will be kept fully charged. 
Monitoring equipment will be calibrated according to the manufacturer's 
specifications prior to each use, or more often as necessary. 

5.1 Work Area Action Levels 

The H&S officer will determine appropriate levels of protection, according 
to direct reading instrumentation. The action levels presented below are 
based on those levels being measured for a period of 15 minutes . 

Level D protection is appropriate for ambient conditions in which the 
sustained organic vapor readings obtained in the breathing zone are less 
than 5 ppm above background. 

Level C protection with a full-face air purifying respirator and organic 
vapor HEPA cartridges is appropriate when the sustained organic vapor 
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readings exceed 5 ppm above background or are less than 10 ppm above back­
ground. 

Deterioration of operating conditions above the 10 ppm limit specified 
above will result in the temporary cessation of activities and a re-evalua­
tion of the work practices. At such time, the H&S officer may decide to 
implement additional control measures, and when and under what conditions 
operations can be resumed. 
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Canonie has extensive experience in the area of waste site investigation. 
This experience demonstrates that drilling usually results in minimal 
levels of airborne volatile organics. 

The soil sampling will be carried out under a modified Level D protection. 
Protection equipment includes: 

1. Hardhats; 

2. Safety boots with optional dust booties or chemical-resistant 
boots with safety toes; 

3. Latex gloves for personnel handling soil and/or water samples; 

4. Cotton or leather work gloves for operators and laborers; 

5. Safety glasses or goggles; and 

6. Optional tyvek coveralls. 

If air monitoring results require increased protection, Level C equipment 
includes: 

1. Hardhat; 

2. Safety boots with dust booties or chemical-resistant boots with 
safety toe; 

3. Nitrile polyvinyl chloride or other chemical-resistant outer 
gloves; 

4. Latex inner gloves; 
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5. Cotton or leather outer work gloves for operators and laborers. 

6. Safety glasses or goggles; 

7. Tyvek or polytyvek coveralls; and 

8. Full-face respirators with organic vapor HEPA cartridges. 

All respirators used will meet criteria established by the NI0SH/Mine 
Safety and Health Act. 

All personnel entering the active work area will be required to wear equip­
ment satisfying the designated levels of protection for that area. 

All EPA personnel, EPA contractors and other visitors will be required to 
wear modified Level D protection as described above when entering the site 
during work activities. If monitoring results require increased protec­
tion, EPA personnel and contractors will be required to upgrade to Level C 
protection when entering the active work areas. 
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Only authorized personnel will be allowed in active working areas. An area 
of 50 feet will be maintained as designated active work areas around the 
soil-sampling activities and will be delineated with barricade tape. 

A decontamination area will be established adjacent to the active working 
areas. All employees leaving the designated active working location will 
comply with decontamination procedures. The decontamination area will also 
be delineated with barricade tape. 

The H&S officer or his designated representative will be responsible for 
ensuring that all personnel entering an active work area comply with the 
medical and training requirements for the site and have the required level 
of protective equipment. It is also the responsibility of the H&S officer 
to ensure that all personnel comply with decontamination procedures upon 
leaving an active work area. 
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All sampling equipment as well as nondisposable protective equipment coming 
in contact with potentially contaminated soils or ground water at the site 
will be decontaminated prior to being removed from the site or being 
reused. 

The sampling equipment, hardhat, and chemical-resistant boots will be 
washed in soapy water and rinsed in clear water. Respirators will be 
cleaned with sanitizing wipes. If necessary, respirators will be washed 
and rinsed before sanitizing. The wastewater will be disposed of on the 
ground. 

All disposable protective clothing will be collected on-site for subsequent 
disposal. 
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9.0 GENERAL SITE HEALTH AND SAFETY AND WORK RULES 

1. No drinking, gambling, or illegal drugs will be allowed on-site. 
Anyone reporting to work under the influence of alcohol and/or 
illegal drugs shall be subject to disciplinary action. Any site 
personnel under a physician's care and/or taking prescribed nar­
cotics must notify the designated site H&S officer. 

2. Personal protective equipment is required in designated areas. 
Such equipment may include, but is not limited to, respiratory 
protection, earplugs, hardhat, rainsuits, boots, gloves, and 
safety glasses. 

3. Eating, drinking, smoking, and chewing gum or tobacco are allowed 
only outside the active work area. 

4. Changes in work practices or work rules shall be implemented only 
after approval by the project manager and the designated site H&S 
officer. 

5. Construction equipment always has the right-of-way over regular 
vehicles. 

6. All site personnel must clean up at the end of their shift before 
leaving the site. 

7. All protective clothing required will be supplied by the desig­
nated site H&S officer. None of this equipment will be permitted 
to leave the site until the project is completed. 

8. Site personnel are responsible for cleaning and maintaining the 
protective equipment issued to them. Any defects noted in the 
equipment shall be reported immediately to the designated site H&S 
officer. 
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9. Site personnel shall listen and respond to warning signals on 
construction equipment and shall yield the right-of-way to con­
struction equipment. 

10. All equipment operators shall deliberately watch for and avoid 
workers on the ground who may be in their path and provide warn­
ings to these people before moving their equipment. 

11. All workers shall follow emergency procedures explicitly. 

12. Site personnel must report all injuries and/or illnesses to their 
supervisors. This includes minor or slight injuries. 

9.1 Conditions of Employment 

1. Although medical requirements for work at this site are minimal, 
all site personnel must have completed medical monitoring in 
accordance with 29 Code of Federal Regulations (CFR) 1910.120 (f) 
as outlined in Section 13.0 of Appendix F. 

2. All site personnel must participate in the air quality exposure 
monitoring program by wearing the personal monitors or sampling 
devices, if required and specified by the site H&S officer. Any 
site personnel who refuses to participate in the program or who 
tampers with a sample will be subject to disciplinary action. 

3. No beards or long sideburns shall be allowed since they interfere 
with respiratory protection. Trimmed sideburns and mustaches are 
acceptable. All site personnel must report to work clean-shaven 
when there is a potential need for the use of respiratory 
protection. 

4. All site personnel must complete a required training program prior 
to starting work. 
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5. All site personnel are required to use the personal protection 
specified for their work. This may include, but is not limited 
to, a cartridge respirator, rainsuit, gloves, boots, hardhat, 
hearing protection, and safety glasses. 

6. All site personnel must abide by all safety rules and procedures 
as described in the work rules and/or developed throughout the 
project. 

7. All site personnel will perform their job assignments according to 
the "buddy" system with a line of sight with co-workers being 
maintained at all times. 
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10.0 CONTINGENCY PLAN 
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If the organic vapor readings of the total volatile levels exceed 20 ppm in 
the breathing zone for five minutes, field activities will be stopped, and 
appropriate contingency measures implemented. If the reduction in activity 
does not decrease the detectable levels, additional measures will be con­
sidered. These measures include changing to an increased level of protec­
tion, or identification and control of the source creating the change in 
conditions. 

Emergency information in the event of injury is provided in Section 11.0. 
Injuries requiring minor first aid will be treated on-site by site person­
nel trained in first aid and cardiopulmonary resuscitation (CPR). Injuries 
requiring medical treatment beyond first aid will be treated at A. L. Lee 
Memorial Hospital. 

In the event emergency personnel have to enter the active work area, all 
work activity will cease. Appropriate measures to limit any potential 
emission of contaminated materials will be instituted. The supervisory 
personnel and the designated site H&S officer will coordinate the emergency 
measures and provide any information or assistance that the emergency 
personnel may require . 

A list of emergency numbers (police, ambulance, etc} and emergency routes 
will be posted at the jobsite and are included in Section 11.0. 
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11.0 EMERGENCY RESPONSE 

The on-site H&S officer will be responsible for coordinating emergency 
responses. Prior to the initiation of field activities, the H&S officer 
will notify any local services which may reasonably be expected to respond 
to emergency situations and review anticipated hazards and/or potential 
emergency situations. The local services to be contacted include the fire 
and police departments, ambulance service, and the local hospital. 

On-site emergencies are expected to be within the response capabilities of 
on-site personnel. In the event of a fire, accident, or injury, work 
activities in the active area will cease until the emergency is brought 
under control. 

The following list of emergency phone numbers and contacts will be posted 
at the job site. 

Local Services 

Fire Department 
Ambulance Service 
Police Department 
Hospital 

Canonie Contact 

Doug Graves 
Tamara Renkoski 

Route to A. L. Lee Memorial Hospital 

Phone Numbers 

(315) 592-9575 
(315) 592-4145 
(315) 598-2111 
(315) 592-2224 

(303) 790-1747 
(219) 926-8651 

Follow South Grandby Road east to State Road 48. Go north on State Road 48 
to Broadway. Go east on Broadway for approximately four blocks to Park 
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Street. Turn right (south) and go approximately four blocks. The hospital 
is on the 1 eft. 
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12.0 TRAINING 
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All personnel on-site will have training and/or prior experience which 
meets the requirements of 29 CFR 1910.120. The Canonie Corporate H&S 
Training Program includes a 40-hour course and annual eight-hour update 
training. All technical field personnel are included in the training 
program. The corporate program includes training in the following areas: 

1. Chemical hazards; 

2. Physical hazards (heat stress, noise, radiation, material han­
dling, etc); 

3. Hazard recognition; 

4. Toxicology; 

5. Permissible exposure limits; 

6. Personal protective equipment and protection levels; 

7. Respiratory protection (20 CFR 1910.134); 

8. Air monitoring; 

9. Confined space entry; 

10. Corporate policies and site management; 

11. Supervision of H&S; 

12. Site control; 

13. H&S Plans; 
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14. Medical monitoring; 

15. OSHA compliance; 

16. Personnel training; 

17. Decontamination; 

18. Drum handling; 

19. Hazardous material sampling; 

20. Practical exercises; 

21. Case histories; and 

22. First Aid/CPR. 
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All subcontractor personnel on-site must demonstrate compliance with the 
40-hour training provision specified in 29 CFR 1910.120. 

In addition, all on-site personnel must receive site-specific training 
which includes: 

1. Site chemical hazards (including acute and chronic effects); 

2. Site control and decontamination procedures; 

3. Contingency Plan; 

4. Protection levels and equipment; 
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5. Proper use and maintenance of protective equipment; and 

6. Review of H&S Plan. 

Periodic on-site safety meetings will be held to inform site personnel of 
changes in the H&S Plan, air monitoring results, and other related informa­
tion. Scheduling of these meetings will be at the discretion of the site 
H&S officer. 

All regulatory personnel and visitors requ1r1ng access to an active work 
area will be expected to demonstrate compliance with the applicable train­
ing requirements. 
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All on-site technical personnel are included in the Canonie corporate 
medical program and receive annual physical examinations which include: 

1. Medical history; 

2. Physical examination; 

3. Urinalysis (microscopic, morphology, and dipstick); 

4. Blood chemistry (SMAC18 or equivalent); 

5. Complete blood count, including platelets and differential; 

6. Pulmonary function test; 

7. Resting electrocardiogram; and 

8. Audiogram. 

All subcontractor personnel with the potential for chemical exposures are 
required to have medical monitoring which equals or exceeds requirements of 
the Canonie program. 

All personnel hired specifically for work on-site receive a pre-employment 
examination which includes a chest x-ray and back x-rays in addition to the 
examination described above. End-of-employment physicals will be conducted 
at the discretion of the H&S officer. 

All visitors and regulatory personnel who enter the active work areas are 
expected to demonstrate participation in a medical program which is equiv­
alent to or exceeds requirements of the Canonie program. 
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