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Executive Summary

The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in operation
since the 1950s. Past inspections by State [New Mexico Environment Department (NMED)] and
federal environmental inspectors have identified locations where releases to the environment may
have occurred. These locations are generally referred to as Solid Waste Management Units
(SWMUs). Pursuant to the terms and conditions of the facility Resource Conservation and Recovery
Act (RCRA) Post-Closure Care Permit and 20.4.1.500 New Mexico Administrative Code, this
Investigation Work Plan has been prepared for the SWMU No. 9 - Drainage Ditch and Inactive
Landfarm. Attachment G of the facility’s Post-Closure Care Permit provides a list of designated
SWMUs and Areas of Concern (AOCs).

An initial investigation of the SWMU was conducted in 1990 with seven soil borings completed with
four soil samples collected from each boring at depths of 0-0.5",3-3.5",5-5.5"and 7-7.5". The
samples were analyzed for Skinner List volatile organic compounds (VOCs) and semi-volatile organic
compounds (SVOCs) and metals. One VOC and two SVOCs were detected all at concentrations below
current residential soil screening levels (NMED, 2017). One metal (chromium) was detected at a
concentration above the residential soil screening level, but below the lowest non-residential soil

screening level.

The purpose of this investigation is to determine using recently collected samples if constituents
remain in the area of the Inactive Landfarm or the adjacent Drainage Ditch at concentrations above
the applicable screening levels. This will be accomplished through the collection of soil and possibly
groundwater samples. The samples will be analyzed for VOCs, SVOCs, Skinner List Metals,

hexavalent chromium, and Gasoline, Diesel, and Motor Oil Range Organics.
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Section 1
Introduction

The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the north
side of Interstate Highway I-40 in McKinley County. The physical address is I-40, Exit #39
Jamestown, New Mexico 87347. The Gallup Refinery is located on 810 acres. Figure 1 presents the

refinery location and the regional vicinity.

The Gallup Refinery generally processes crude oil from the Four Corners area transported to the
facility by pipeline or tanker truck. Various process units are operated at the facility, including crude
distillation, reforming, fluidized catalytic cracking, alkylation, sulfur recovery, merox treater, and
hydrotreating. Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene,

propane, butane, and residual fuel.

On October 31, 2013, the NMED issued a RCRA Post-Closure Care Permit (“Permit”) to Western,
which was subsequently modified in September 2017. The Permit authorizes post-closure care at a
hazardous waste land treatment unit and also includes corrective action provisions. Section
IV.H.5.a.i requires the Permittee to prepare and submit RCRA Facility Investigation Work Plans to the
NMED in accordance with the schedule set forth in Permit Attachment E. The investigation work plan
for SWMU No. 9 (Drainage Ditch and Inactive Landfarm) was due December 31, 2018.

The location of SWMU No. 9 is shown on Figure 2. Photographs of the SWMU and the surrounding
area are included in Appendix A. The purpose of the site investigation is to determine and evaluate
the presence, nature, and extent of releases of contaminants in accordance with 20.4.1.500 New
Mexico Administrative Code (NMAC) incorporating 40 Code of Federal Regulations (CFR) Section
264.101.
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Section 2
Background

This section presents background information for SWMU No. 9, including a review of historical waste

management activities to identity the following;:

¢ Type and characteristics of waste and contaminants handled in the subject areas;
e Known and possible sources of contamination;
e History of operations; and

e Priorinvestigations.

SWMU No. 9 is located north of the main Tank Farm and consists of a small drainage ditch, which
collects stormwater in the immediate area of the Inactive Landfarm. In the Inventory of Solid Waste
Management Units prepared in June 1985, the Inactive Landfarm, is referred to as Land Treatment
Area #1. It was described as being closed prior to November 19, 1980 and received no wastes after
1975 (Geoscience Consultants, Ltd, 1985). Although not clearly documented, it is believed to have
been used as early as 1958. It was reported to have received typical refinery waste (e.g., API
separator sludge, tank bottoms, waste oil, etc.). The dimensions are described as 300 feet by 80
feet and was located north of the process area (Figure 2). The adjacent drainage ditch is first
described in the 1987 RCRA Facility Assessment (RFA) Report (Black and Veatch, 1987). A survey
plat of the Inactive Landfill showing the adjacent drainage ditch is included in Appendix B. It is noted
that the source and contents were unknown at the time, but a hydrocarbon sheen and a yellow

suspension were visible during the visual site inspection.

In 1990, the “Inactive Land treatment Area and Associated Drainage Ditch” were identified as a
SWMU targeted for investigation in the SWMU Site-Specific Facility Investigation Workplan (Applied
Earth Sciences, Inc., 1990). Seven soil borings (three within the ditch and four within the landfarm
area) to a depth of 7.5’ with samples collected at 0-0.5’,3-3.5’,5-5.5"and 7 - 7.5" were
proposed in the Investigation Workplan. The proposed analyses included background metals and
Methods 8240 and 8270 priority pollutants.

During the Phase | RCRA Facility Investigation (RFI) conducted in 1990, seven soil borings (RFI 0901
through RFI 0907) were completed with four soil samples collected from each boring as proposed in

the Investigation Workplan. The samples were analyzed for Skinner List VOCs and SVOCs and
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metals. Constituents that had detected results summarized in Table 1. A copy of the original data
summary table from the 1990 RFI Report is included in Appendix B. Only chromium was detected at
a concentration above the residential soil screening level. This occurred in one soil sample collected
at boring RFI1 0907 in the surface interval collected from O - 0.5 feet with a concentration of 102
mg/kg vs. the screening level of 96.6 mg/kg. It was a common practice in the past to use chromium
VI as a corrosion inhibitor in cooling tower operations and chromate is reported to have been used at
the cooling towers (EPA, 1987a). A site map showing the location of the seven soil borings and
copies of the boring logs are included in Appendix B. It is noted that the site map includes a north
arrow that is believed to be reversed on the figure. The survey plat in Appendix B provides the

correct orientation.

Practical Environmental Services, Inc. (PES) was hired in 1998 by Giant Industries to perform a visual
inspection, data evaluation, and status assessment of SMWU 9 - Land Treatment Area and SWMU
14 - Associated Drainage Ditch. The area now identified as only SWMU No. 9, was originally

identified as two separate SWMUs (i.e., No. 9 and No. 14). Their finding are summarized below:

e The inactive land treatment area and drainage ditch were both described as inactive and
vacant;

e The area was naturally revegetating with no stressed vegetation observed;

e Soil beneath the unit were described at bentonitic clays and silts with a very low hydraulic
conductivity;

® Previous soil sampling had identified trace organic constituents below corrective action
levels and the site had been recommended for No Further Action; and

e The SWMUs had been investigated in accordance with current regulations and the data

indicated that no significant environmental impact or migration had occurred.

In August 2001, Giant Industries prepared a No Further Action Report to summarize previous
activities at SWMU No. 9. Based on the earlier sampling conducted in the Phase | RFl and more
recent evaluation by PES, Giant proposed no further action for SWMU No. 9. NMED responded to
Giant’s request for no further action via letter dated November 2, 2001 and a response letter
prepared by PES was submitted October 2, 2002. Items specific to SWMU No. 9 are discussed

below.

e NMED requested copies of survey plats submitted to EPA prior to 1997
o It was noted by PES that the requested survey plats were on-file in the NMED library.
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e NMED requested a site plan to show boring locations from the original Phase | RFI.
o The requested site plan was provided and was noted as also being current on-file in
the NMED library.
e NMED requested copies of the boring logs, sampling dates, and laboratory analyses for the
original Phase | RFI.
o The requested information was provided and was noted as also being currently on-
file in the NMED library.

After submission of the requested information to NMED on October 2, 2002, the next
correspondence on SMWU No. 9 that is found in the available records is a letter from Western
Refining Southwest, Inc. (dated June 24, 2013) requesting that NMED proceed with review of
information previously submitted in the 2001 Petition for No Further Action and the Supplementary
Information submitted on October 2, 2002. NMED replied to the request on November 18, 2014
stating they would proceed with the requested review and on April 13, 2015 a request for additional
information was issued. Comments 16 through 19 were specific to SWMU 9. Western provided a
response on June 15, 2015. Copies of NMED'’s letter and Western’s response, including relevant

enclosures are included in Appendix C.

The responses provided additional information on the size of the drainage ditch with a width
approximately 12 to 22 feet and depth of 2 to 3 feet) and purpose (transmit stormwater from
locations outside the containment areas on the northeast end of the main tank farm to the north and
northwest). It was noted that three of the seven soil borings (RFIO901, RFI 0902, and RFI 0903)
were located within the drainage ditch. The waste materials were placed on the land surface and
tilling extended to a depth of 12 inches. The width of the drainage ditch provided in the June 15,
2015 response was based on new measurements made along a larger drainage that is west of the
Inactive Landfarm. In the 2001 No Further Action Request, the drainage ditch was described as
being on the west side of the Inactive Landfarm; however, further review of the survey plat and other
early RFl documents and field reconnaissance confirms the drainage ditch is actually on the east
side of the Inactive Landfarm and is a much smaller feature. In addition, the aerial photos from
1977 included in Appendix B show disturbance of the land surface in the area represented in the
site survey plat, while there is no visible disturbance of the land surface along the east side of the
much larger drainage ditch to the west. The ditch is two to three feet wide and up to two feet deep,

running south to north along the east side of the Inactive Landfarm (Figures 2 and 5).
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As described above, the Inactive Landfarm Area measured approximately 300 feet north to south.
The SWMU No. 9 Drainage Ditch, which runs along the east side of the Inactive Landfarm Area,
becomes less well defined to the north, but potentially surface water could reach the much larger
drainage ditch to the west that crosses beneath a dirt road and then bifurcates with the predominant
flow direction to the northwest, then westerly. A portion of the drainage ditch to the west was
recently investigated under a separate Investigation Work Plan and a report documenting the
findings, Investigation Report North Drainage Ditch and OW-29 and OW-30 Areas, was submitted in
August 2018 (DiSorbo, 2018). The conclusions of that report suggest the soil and groundwater
contamination observed along that western section of the North Drainage Ditch were the result of
lateral transport of contaminated groundwater and not transport of contaminated surface water
along the drainage ditch from potential up-gradient sources. The eastern most soil
borings/temporary wells (NDD-4, NDD-5 and NDD-6) are shown on Figure 2. The analytical results
for soil samples collected at NDD-4, NDD-5 and NDD-6 are summarized in Table 2 and the
groundwater analyses from samples collected at NDD-4, NDD-6, OW-14, OW-54, OW-55, and OW-56
are provided in Tables 3-1 and 3-2. Both the soil and groundwater analyses from these locations
along the North Drainage Ditch show increasing concentrations of constituents to the west, where

shallow contaminated groundwater discharges to the land surface.
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Section 3
Site Conditions

3.1 Surface Conditions

A topographic map of the area surrounding SWMU 9 is included as Figure 3 and a second
topographic map focused on SWMU 9 is included as Figure 3A. Site topographic features include
high ground in the southeast gradually decreasing to a lowland fluvial plain to the northwest.
Elevations on the refinery property range from 7,040 feet to 6,860 feet. The area of the site near

SWMU 9 is at an approximate elevation of 6,826 feet above mean sea level (msl).

The soils in the vicinity of SWMU 9 include two soil types. Surface soils where the drainage ditch and
most of the area of where the inactive landfill is located are primarily Simitarg-Celavar sandy loams.
To east are the bordering Aquima-Hawaikuh silt loams. The Simitarg-Celavar soils are well drained
with a conservative permeability of 0.20 inches/hour and minimal salinity. Simitarq soils have nearly
neutral pH values ranging from 7.2 to 7.4 standard units. The Aquima-Hawaikuh soils are well
drained with a conservative permeability of 0.20 inches/hour and are considered nonsaline (approx.
2 mmhos/cm). Both soil types geomorphic position is described as stream terraces on valley floors

and alluvial fans on valley sides with parent materials of siltstone, sandstone, and shale.

Regional surface water features include the refinery evaporation ponds and a number of small ponds
(one cattle water pond and two small unnamed spring fed ponds). The site is located in the Puerco
River Valley, north of the Zuni Uplift with overland flows directed northward to the tributaries of the
Puerco River. The Puerco River continues to the west to the confluence with the Little Colorado
River. The South Fork of the Puerco River is intermittent and retains flow only during and

immediately following precipitation events.

3.2  Subsurface Conditions

The shallow subsurface soils consist of fluvial and alluvial deposits comprised of clay and silt with
minor inter-bedded sand layers. Very low permeability bedrock (e.g., claystones and siltstones)
underlie the surface soils and effectively form an aquitard. The Chinle Group, which is Upper
Triassic, crops out over a large area on the southern margin of the San Juan Basin. The uppermost
recognized local formation is the Petrified Forest Formation and the Sonsela Sandstone Bed is the

uppermost recognized regional aquifer. Aquifer test of the Sonsela Bed northeast of Prewitt
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indicated a transmissivity of greater than 100 ft°>/day (Stone and others, 1983). The Sonsela
Sandstone’s highest point occurs southeast of the site and slopes downward to the northwest as it
passes under the refinery. The Sonsela Sandstone forms a water-bearing reservoir with artesian

conditions throughout the central and western portions of the refinery property.

The diverse properties and complex, irregular stratigraphy of the surface soils across the site cause a
wide range of hydraulic conductivity ranging from less than 102 cm/sec for gravel like sands
immediately overlying the Petrified Forest Formation to 10-8 cm/sec in the clay soils located near the
surface (Western, 2009). Generally, shallow groundwater at the refinery follows the upper contact of
the Petrified Forest Formation with prevailing flow from the southeast to the northwest, although

localized areas may have varying flow directions (Figure 4).
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Section 4
Scope of Services

The site investigation of soils will be conducted to define the nature and extent of impacts to the
environment and facilitate remedy selection, as necessary. A groundwater investigation is not
proposed as the area already has monitoring wells in the immediate area (e.g., OW-14 and OW-55)
documenting groundwater impacts in the area from up-gradient sources. If groundwater is
encountered during drilling of the soil borings, then a temporary well will be installed and
groundwater samples will be collected. The investigation will commence upon approval of this

investigation work plan by NMED.

4.1 Investigation

An investigation of soils throughout the area of the Inactive Land Farm and along the drainage ditch
will be conducted to characterize current concentrations of constituents associated with historical
refinery operations and define the extent of any such impacts. Five soil borings will be located in the
area of the Inactive Land Farm and four along the Drainage Ditch. The soil borings will be located

along the center line of the drainage ditch.

All soil borings will be drilled to a minimum depth of 6 feet, five feet below the reported depth of
tilling. If there is field evidence of impacts at depths greater than 6 feet, then soil borings will be
drilled deeper to achieve full vertical delineation. Examples of field evidence that could result in
deeper borings include elevated readings of organic vapors in soil with a photoionization detector
(PID), staining of soils suggesting potential contamination (e.g., petroleum hydrocarbons, sulfur or
cyanide), or unnatural odors (e.g., petroleum or chemical odors). If saturation is encountered, then
the boring will be extended to five feet below the depth of saturation. The proposed locations for soil
borings are shown on Figure 5. As necessary, additional investigation of soils will be conducted to
define the lateral extent of any identified releases after conferring with NMED as to placement of any

additional soil borings.

4.1.1 Soil Sample Field Screening and Logging

All soil borings will be drilled to a minimum depth of 6 feet and continuously logged and samples
field screened. Samples obtained from the soil borings will be screened in the field on 2.0 foot

intervals for evidence of contaminants. Field screening results will be recorded on the exploratory

4-1



boring logs. Field screening results will be used to aid in selection of soil samples for laboratory
analysis. The primary screening methods include: (1) visual examination, (2) olfactory examination,
and (3) headspace vapor screening for volatile organic compounds. Additional screening for site- or
release-specific characteristics such as pH or for specific compounds using field test kits may be

conducted where appropriate.

Visual screening includes examination of soil samples for evidence of staining caused by petroleum-
related compounds or other substances that may cause staining of natural soils such as elemental
sulfur or cyanide compounds. Headspace vapor screening targets volatile organic compounds and
involves placing a soil sample in a plastic sample bag or a foil sealed container allowing space for
ambient air. The container will be sealed and then shaken gently to expose the soil to the air
trapped in the container. The sealed container will be allowed to rest for a minimum of 5 minutes
while vapors equilibrate. Vapors present within the sample bag's headspace will then be measured
by inserting the probe of the instrument in a small opening in the bag or through the foil. The
maximum value and the ambient air temperature will be recorded on the field boring or test pit log

for each sample.

The monitoring instruments will be calibrated each day to the manufacturer’s standard for
instrument operation. A PID equipped with a 10.6 or higher electron volt (eV) lamp or a combustible
gas indicator will be used for VOC field screening. Field screening results may be site- and boring-
specific and the results may vary with instrument type, the media screened, weather conditions,
moisture content, soil type, and type of contaminant, therefore, all conditions capable of influencing

the results of field screening will be recorded on the field logs.
Discrete soil samples will be retained for laboratory analysis from within the following intervals:

e From the upper 0.5 to 1.5 foot interval of the ground surface;

e From the 1.5 to 2.0 foot interval;

e From the upper 0.5 foot interval of native soils (e.g., below any fill material or tilled soils);

e From the interval in each soil boring with the greatest apparent degree of contamination
in the vadose zone, based on field observations and field screening;

e From the bottom of each borehole;

¢ From the 0.5 foot interval at the top of saturation, if encountered; and

e Anyadditional intervals as determined based on field screening results.
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The physical characteristics of the samples (such as mineralogy, ASTM soil classification, moisture
content, texture, color, presence of stains or odors, and/or field screening results), depth where each
sample was obtained, method of sample collection, and other observations will be recorded in the
field log by a qualified geologist or engineer. Detailed logs of each boring will be completed in the
field by a qualified engineer or geologist. Additional information, such as the presence of water-
bearing zones and any unusual or noticeable conditions encountered during drilling, will be recorded
on the logs. The distinction between native soils and “non-native soils” may be based on a variety of
factors, including but not limited to the degree of soil compaction, lithology, moisture content, and

soil color.

Quality Assurance/Quality Control (QA/QC) samples will be collected to monitor the validity of the soil

sample collection procedures as follows:

e Field duplicates will be collected at a rate of 10 percent; and
e Equipment blanks will be collected from all sampling apparatus at a frequency of one

per day.

4.1.2 Drilling Activities

Soil borings will be drilled using hollow-stem augers. The drilling equipment will be properly
decontaminated before drilling each boring. The NMED will be notified as early as practicable if
conditions arise or are encountered that do not allow the advancement of borings to the specified
depths or at planned sampling locations. Appropriate actions (e.g., installation of protective surface
casing or relocation of borings to a less threatening location) will be taken to minimize any negative
impacts from investigative borings. Slotted (0.01 inch) rigid polyvinyl chloride (PVC) well screen will
be placed at the bottom of soil borings completed as a temporary well completion, if any, and will
extend for 10 to 15 feet bgs to ensure that the well is screened across the water table, where water
table conditions exist, and to the extent possible the entire saturated zone is open to the well. A
10/20 sand filter pack will be installed to two feet over the top of the well screen. The temporary
well completion will be left open for a minimum of seven days to allow for the possible entry of
phase-separated hydrocarbons into the well, if present. After groundwater samples are collected
from the temporary well completion, the well screen will be pulled and all borings will be grouted to
the ground surface unless separate-phase hydrocarbon (SPH) is detected in the temporary wells.
NMED will be contacted to discuss the possible completion of any such borings as permanent wells

to monitor SPH.
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413 Groundwater Sample Collection

Groundwater samples will be collected from any temporary well completions. Groundwater samples
will be collected within 24 hours of the completion of well purging using disposal bailers.
Alternatively, well sampling may also be conducted in accordance with the NMED’s Position Paper
Use of Low-Flow and other Non-Traditional Sampling Techniques for RCRA Compliant Groundwater
Monitoring (October 30, 2001, as updated). Sample collection methods will be documented in the
field monitoring reports. The samples will be transferred to the appropriate, clean, laboratory-
prepared containers provided by the analytical laboratory. Sample handling and chain-of-custody

procedures will be in accordance with the procedures presented below in Section 4.1.4.

Groundwater samples intended for metals analysis will be submitted to the laboratory as both total
and dissolved metals samples. QA/QC samples will be collected to monitor the validity of the

groundwater sample collection procedures as follows:

¢ Field duplicate water samples will be obtained at a frequency of ten percent, with a minimum,
of one duplicate sample per sampling event;

e Equipmentrinsate blanks will be obtained for chemical analysis at the rate of ten percent ora
minimum of one rinsate blank per sampling day. Equipment rinsate blanks will be collected
at a rate of one per sampling day if disposable sampling equipment is used. Rinsate samples
will be generated by rinsing deionized water through unused or decontaminated sampling
equipment. The rinsate sample will be placed in the appropriate sample container and
submitted with the groundwater samples to the analytical laboratory for the appropriate
analyses; and

e Trip blanks will accompany laboratory sample bottles and shipping and storage containers
intended for VOC analyses. Trip blanks will consist of a sample of analyte-free deionized
water prepared by the laboratory and placed in an appropriate sample container. The trip
blank will be prepared by the analytical laboratory prior to the sampling event and will be kept
with the shipping containers and placed with other water samples obtained from the site each
day. Trip blanks will be analyzed at a frequency of one for each shipping container of

groundwater samples to be analyzed for VOCs.

4.1.4 Sample Handling

At a minimum, the following procedures will be used at all times when collecting samples during

investigation, corrective action, and monitoring activities:
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1.

Neoprene, nitrile, or other protective gloves will be worn when collecting samples. New
disposable gloves will be used to collect each sample;

All samples collected of each medium for chemical analysis will be transferred into clean
sample containers supplied by the project analytical laboratory with the exception of soil,
rock, and sediment samples obtained in Encore® samplers. Sample container volumes
and preservation methods will be in accordance with the most recent standard EPA and
industry accepted practices for use by accredited analytical laboratories. Sufficient
sample volume will be obtained for the laboratory to complete the method-specific QC
analyses on a laboratory-batch basis; and

Sample labels and documentation will be completed for each sample following
procedures discussed below. Immediately after the samples are collected, they will be
stored in a cooler with ice or other appropriate storage method until they are delivered to
the analytical laboratory. Standard chain-of-custody procedures, as described below, will
be followed for all samples collected. All samples will be submitted to the laboratory
soon enough to allow the laboratory to conduct the analyses within the method holding

times.

Chain-of-custody and shipment procedures will include the following;:

1.

Chain-of-custody forms will be completed at the end of each sampling day, prior to the
transfer of samples off site.

Individual sample containers will be packed to prevent breakage and transported in a
sealed cooler with ice or other suitable coolant or other EPA or industry-wide accepted
method. The drainage hole at the bottom of the cooler will be sealed and secured in
case of sample container leakage. Temperature blanks will be included with each
shipping container.

Each cooler or other container will be delivered directly to the analytical laboratory.
Glass bottles will be separated in the shipping container by cushioning material to prevent
breakage.

Plastic containers will be protected from possible puncture during shipping using
cushioning material.

The chain-of-custody form and sample request form will be shipped inside the sealed

storage container to be delivered to the laboratory.
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7. Chain-of-custody seals will be used to seal the sample-shipping container in conformance
with EPA protocol.

8. Signed and dated chain-of-custody seals will be applied to each cooler prior to transport
of samples from the site.

9. Upon receipt of the samples at the laboratory, the custody seals will be broken, the chain-
of-custody form will be signed as received by the laboratory, and the conditions of the
samples will be recorded on the form. The original chain-of-custody form will remain with
the laboratory and copies will be returned to the relinquishing party.

10. Copies of all chain-of-custody forms generated as part of sampling activities will be

maintained on-site.

4.15 Collection and Management of Investigation Derived Waste

Drill cuttings, excess sample material and decontamination fluids, and all other investigation derived
waste (IDW) associated with soil borings will be contained and characterized using methods based
on the boring location, boring depth, drilling method, and type of contaminants suspected or
encountered. All purged groundwater and decontamination water will be characterized prior to
disposal unless it is disposed in the refinery wastewater treatment system upstream of the API

Separator. An IDW management plan is included as Appendix D.

Field equipment requiring calibration will be calibrated to known standards, in accordance with the
manufacturers' recommended schedules and procedures. At a minimum, calibration checks will be
conducted daily, or at other intervals approved by the Department, and the instruments will be
recalibrated, if necessary. Calibration measurements will be recorded in the daily field logs. If field
equipment becomes inoperable, its use will be discontinued until the necessary repairs are made. In

the interim, a properly calibrated replacement instrument will be used.

4.1.6 Documentation of Field Activities

Daily field activities, including observations and field procedures, will be recorded in a field log book.
Copies of the completed forms will be maintained in a bound and sequentially numbered field file for
reference during field activities. Indelible ink will be used to record all field activities. Photographic

documentation of field activities will be performed, as appropriate. The daily record of field activities

will include the following:

1. Site or unit designation;
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Date;

Time of arrival and departure;

Field investigation team members including subcontractors and visitors;
Weather conditions;

Daily activities and times conducted;

Observations;

Record of samples collected with sample designations and locations specified;

© ® N o o wDN

Photographic log, as appropriate;

10. Field monitoring data, including health and safety monitoring;

11. Equipment used and calibration records, if appropriate;

12. List of additional data sheets and maps completed;

13. An inventory of the waste generated and the method of storage or disposal; and

14. Signature of personnel completing the field record.

4.1.7 Chemical Analyses

All samples collected for laboratory analysis will be submitted to an accredited laboratory. The
laboratory will use the most recent standard EPA and industry-accepted analytical methods for target
analytes as the testing methods for each medium sampled. Chemical analyses will be performed in

accordance with the most recent EPA standard analytical methodologies and extraction methods.
Groundwater and soil samples will be analyzed by the following methods:

e SW-846 Method 8260 for volatile organic compounds;

e SW-846 Method 8270 for semi-volatile organic compounds; and

e SW-846 Method 8015B gasoline range (C5-C10), diesel range (>C10-C28), and motor oil
range (>C28-C36) organics.

Groundwater and soil samples will also be analyzed for the following Skinner List metals and iron
and manganese using the indicated analytical methods shown. The groundwater samples collected
for metals analysis will be analyzed for total and dissolved concentrations. Groundwater samples

will also be analyzed for chloride, fluoride, and sulfate.
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Inorganic Analytical Methods

Analyte Analytical Method
Antimony SW-846 method 6010/6020
Arsenic SW-846 method 6010/6020
Barium SW-846 method 6010/6020
Beryllium SW-846 method 6010/6020
Cadmium SW-846 method 6010/6020
Chromium SW-846 method 6010/6020
Chromium VI SW-846 method 3060A
Cobalt SW-846 method 6010/6020
Cyanide SW-846 method 335.4/335.2 mod
Lead SW-846 method 6010/6020
Mercury SW-846 method 7470/7471
Nickel SW-846 method 6010/6020
Selenium SW-846 method 6010/6020
Silver SW-846 method 6010/6020
Vanadium SW-846 method 6010/6020
Zinc SW-846 method 6010/6020
Iron SW-846 method 6010/6020
Manganese SW-846 method 6010/6020

Groundwater field measurements will be obtained for pH, specific conductance, dissolved oxygen
concentrations, oxidation-reduction potential, turbidity, and temperature. If separate-phase
hydrocarbon (SPH) is present in any of the temporary well completions, then a sample of the SPH will
be collected instead of a groundwater sample and the SPH sample will be submitted to an off-site

laboratory for hydrocarbon fingerprinting analysis.

4.1.8 Data Quality Objectives

The Data Quality Objectives (DQQOs) were developed to ensure that newly collected data are of
sufficient quality and quantity to address the project goals, including Quality Assurance/Quality
Control (QA/QC) issues (EPA, 2006). The project goals are established to determine and evaluate
the presence, nature, and extent of releases of contaminants at specified SWMUs. The type of data
required to meet the project goals includes chemical analyses of soil and groundwater to determine

if there has been a release of contaminants.
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The quantity of data is location specific and is based on the historical operations at individual
locations. Method detection limits should be 20% or less of the applicable background levels,

cleanup standards and screening levels.

Additional DQOs include precision, accuracy, representativeness, completeness, and comparability.
Precision is a measurement of the reproducibility of measurements under a given set of
circumstances and is commonly stated in terms of standard deviation or coefficient of variation (EPA,
1987b). Precision is also specific to sampling activities and analytical performance. Sampling
precision will be evaluated through the analyses of duplicate field samples and laboratory replicates

will be utilized to assess laboratory precision.

Accuracy is a measurement in the bias of a measurement system and may include many sources of
potential error, including the sampling process, field contamination, preservation, handling, sample
matrix, sample preparation, and analysis techniques (EPA, 1987b). An evaluation of the accuracy
will be performed by reviewing the results of field/trip blanks, matrix spikes, and laboratory QC

samples.

Representativeness is an expression of the degree to which the data accurately and precisely
represent the true environmental conditions. Sample locations and the number of samples have
been selected to ensure the data is representative of actual environmental conditions. Based on
SWMU specific conditions, this may include either biased (i.e., judgmental) locations/depths or
unbiased (systematic grid samples) locations. In addition, sample collection techniques (e.g,, field
monitoring and decontamination of sampling equipment) will be utilized to help ensure

representative results.

Completeness is defined as the percentage of measurements taken that are actually valid
measurements, considering field QA and laboratory QC problems. EPA Contract Laboratory Program
(CLP) data has been found to be 80-85% complete on a nationwide basis and this has been
extrapolated to indicate that Level lll, IV, and V analytical techniques will generate data that are
approximately 80% complete (EPA, 1987b). As an overall project goal, the completeness goal is
85%; however, some samples may be critical based on location or field screening results and thus a
sample-by-sample evaluation will be performed to determine if the completeness goals have been

obtained.
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Comparability is a qualitative parameter, which expresses the confidence with which one data set
can be compared to another. Industry standard sample collection techniques and routine EPA
analytical methods will be utilized to help ensure data are comparable to historical and future data.
Analytical results will be reported in appropriate units for comparison to historical data and cleanup

levels.
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Figures

Figure1  Site Location Map

Figure 2 Site Map

Figure 3 Topographic Map

Figure 3A Topographic Map

Figure 4 Potentiometric Surface Alluvium/Chinle GP Interface
Figure 5 Sample Location Map
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Map Source: Compiled by Photogrammetric Methods from Photography
Acquired on March 1, 1998.
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Appendix A
Photographs
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Looking north across SWMU No. 9 from southeast corner of SWMU, near OW-14. Drainage ditch to
right (east) of the Inactive Landfarm Area.



Looking north from south end across Inactive Landfarm portion of SWMU No. 9.



Looking south across SWMU No. 9 from north end of SWMU No. 9.



Appendix B

Historical Documentation
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Simple roint number
Darth of samrle

Paramecter

Hothed 8240

Chloromethane
Bromemethane

Yinyl chloride
Chloroothane
Methvlene chloride
1, 1-Dichloroethenc
1. 1-Bichlcroethane

1,2-Dichloroethene {cis/trans)

Chlorcform
1,2-Dichlorocthane

1,1 1-Trichlorocthane
Carbon tetrachloride
Hromedichloromethane

1, 2-Dichlororroprane
trans-1,3-Dichlorepropene
Trichlorocthene
Bibromochloromethane
1,1.2-Trichloroethene
Benzene
cis-1.3-Dichlorarrorene
2-Chlorocthy) vinyl ether
Broacform

1, 1,2,2-Tetrachlorocthane,
Tetrachloroethene
Toluene

Chlorobenzene
Ethvibenzene

Acetone

ficrolein

Acrylonitrile

Carbon diculfide
Bibromomethane
trans~1,4-Dichloro-2-hutene
Dichlarodiflysromethane
trans-1.2-Dichloroethene
Ethanol

Todomethane

2-Butanone (KEK)
A-Mcthrl-2-pentanone (MIBK)
Styreone
Trichlorofluoromethane
1,2,3-Trichlororropans
Viny! acetate

Ethvl methacrylate
Irlenes (total)
2-Hexanone

Units

ua/ks
us/ke
ua/ka
ug/ks
uga/ka
ua/ks
ug/ks
ua/ko
us/ks
ua/ka
us/ke
ug/¥a
un/ks
uz/ks
us/ks
uz/ks
ua/ka
uslka
us/ks
us’/ke
us/ka
ug/ks
uc/ka
ua/ks
us/ko
ua/ka
us/ka
us/ks
us/ke
us/ka
ua/ka
ug/ke
us/ke
us/ks
un/ks
w2/k3
ua/ks
us/ks
ue/ke
uz/ke
ua/ke
ug/ks
ug/ke
us/ks
ua/ke
uz/ks

RFI09 - Inactive Land Traatment Area and Drainage Ditch
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Samele point number
Derth of cample

Parameter
Method 9270

Acenarthene
Acenarhthylene
ficetorhenone
A-Mminebirhenyl
finitine
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{m: hsiltrerylene
Benzola)eryrene
Benzy! alcoho!
bis{2-Chieroethoxr)-methane
bis{2-Chlsrocthvl} cther
bis{2-Chloroisorroryl)-cther
bis(2-Ethylhexyl} phthalate
4~Bromorheny! rhenyl ether
Buty! benzyl phthalate
§-Chlorocniline
1-Chloro-3-acthylrhens!
2-Chleromarhthalene
2-Chlarorheno!
4-Chlorgrheny! phenyl ether
o-Lresol
2 & r~Cresol (s}
Chrysene
Dibenz(a,h)anthracene
Di-n-butyl rhthalate
1,2-Dichlorobenzene
1,3-Bichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzene
2;4-Dichlororheno) -
2,6-Dichlararhens!
Diethv! rhthalate
e~Dimethylamincazobenzene
7:12-Dimethylbenz(a)-
anthracene
a,a-Dimethylrhenethyl-amine
2,4-Dimethylehenol
Dimethvl phthalate
1,3-Binitrobenzene
4,6-Dinitro~o-creso!
2,4-Dinitrorhenot
2,4-Dinitrotoluene
2,5-Dinitrotoluene
Di-n-octy! ehthalzte
Dirhenylamine

Units

ua/ke
us/ke
us/ks
us/ke
ua/ks
ua/ks
ue/ka
us/ka
un/ke

uafks .

us/ks
ug/ks
us/ks
u3/k2
ua/ks
un/ke
ua/ks
ua/ks
us/ks
uz/ke
ua/ke
uz/ks
ua/ke
ua/ke
us/ko
us/ks
ua/ka
un/ks
ya/ks
ug/ke
ug/ka
ua/ks
ug/ks
uz/ke
ua/ke
ug/ks
ya/ks
ua/ka
u3/ks
us/ks
us/k9
ua/kg
ua/ks
ug/ka
uc/ks
ug/ks
ua/ko
ug/ks

RFI09 - Inactive Land Treatment frea and Drainase Ditch
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Samrle peint number
lepth of samplc

Parameter

Method 8270 {con‘t)

Ethy! methanesulfonate
Fluoranthene

Sluorene
Hexachlarobenzane
Hexachlorobutadiene
Hexachlerocyclorentadiene
Hexachloroethane
Indeno(1,2,3-cd}rrrene
Iserhorone
3-Methylcholanthrone
Methv] methanesulfonate
2-Mathyinarhthalene
Narhthalene
1-Marhthrlasine
2-Narhthrlamine
2-Nitroaniline
3-Nitroaniltine
4-Nitroaniline
Nitrobenzene
2-Nitrophensl
A-Nitropheno!
N-Nitroso-di-n-butylamine
N-Nitrosodizcthrlamine
N-Nitrosodirhenylamine

© M-Nitroco-di-n-proprlamine

N-Hitrosorireridine
Pentachlorobenzene
Pentachloronitrobenzens
Pentachlororheno!
Phenacetin

Phenanthrene

Phenol

2-Picoline

Pronamide

Pyrene
1,2:4,5-Tetrachloro-benzene
2:2:A,6-Tetrachlorcrheno!
1,2,4-Trichlorobenzene
2,4, 5Trichlororhenol
2:4,6~Trichlaroprheno!
Benzidine

Benzoic acid
1-Chloronzphthalene
1,2-Birhenvlhvdrazine

Units

ua/ks
ug/ks
ug/ka
ua/ks
ue/ks
ya/ka
ua/ke
ug/ke
us/ks
ua/ks
ug/ks
ug/k9
ua/ks
ug/ks
ug/ko
ug/ks
us/ks
ug/ks
ug/ks
u3/ks
ua/ks
ug/k3
ug/k9
ua/ks
ua/ka
ug/kg
us/ke
ua/ks
ua/ks
ua/ks
ug/ks
ug/ke
uz/ks
us/k3
ug/ke
ua/ksg
ua/ks
ua/ks
us/k9
u3/ke
ug/ks
ug/ks
ug/ka
ug/ks

RF109 - Inactive Land Treatment Area and Drainase Ditch
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Samprle point nuaber
Yerth of sample

Paraneter
Total Metals

Antimony
Arsenic
Sarium
Soervllica
Codmium
Chromium
Cobalt
Coprer
Lead
Mercury
Micks]
Potassium
Selenium
Vanadium
linc

Units

mefks
3/l
ma/ko
nalka
ma/ka
ma/ke
23/ ke
melkn
ma/ka
na/ke
ra/lke
no/ks
ma/lie
ae/ks
ne/ke

RFI0O - Inactive Land Treatment frea and Drainase Ditch
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RFI09 - Inactive Land Tréatment Area and Drainase Ditch

Samrle roint aumber 03 03 03 02 04 04 on 04
Dorth of zamele Y9 V3. Ve VI W0 VL0 VRe YILe
Parameter Unite  Pesult Result Result Recult Rosult Result Result Result

Method 9240

Chloromethane ue/ke NI MD ND ND ND MR ND ND
Bromonaethane ua/ks MD ND ND MD ND ND ND MD
inyl chloride ua/ke N ND ND ND ND ND N2 ND
Chloracthane ye/ka ND MD ND NI ND i} NG MD
Methylene chloride ua/ka NDB ND ND ND ND ND MD ND
{:1-Dichicroethene us/kg HD D MD M M ND HD MD
1. 1-Dichlorocthane ua/ke ND ND HD ND NI HD ND M
1,2-Dichloroethene {cis/trans) uz/ky ND ND ND ND MD N MD D
Chioroform u9/ks ND ND ND ND ND ND ND N
1,2-Dichloroethane ug/ka ND MD 1] ND MB ND ND MD
1,1:1-Trichloroethane ua/ks ND MD ND ND ND ND ND ND
Carton totrachloride y3/ke MD ND ND MD MD Mb MD MD
bromodichloroncthane us/ke MD HD MD il ND NI HD ND
1,2-Dichlororrorans ua/ks MD ND ND MD MD HD ND ND
tranc-1,2-Dichlororropene ug/ke ND ND ND ND ND ND ND ND
Trichloroethene uz/ks t}1] MD Mb ND ND MD ND ND
Dibromochloromethane ya/ka MR ND ND ND ND ND ND ND
1,1,2-Trichlorecthene uz/k3 ND MD ND ND ND MR MD MD
Benzene us/ke ND ND NU ND ND ND ND ND
cis-1,3-Dichlororropens ur/ka ND MD MD ND MD oD ND ND
2-Chloroethyl viny! ether ug/ke ND ND N ND ND ND ND ND
Sromofora ug/ka MD MD ND MD MD ND MD
1,1,2,2-Tetrachloroethane ua/ko ND WD ND ND MD ND ND
Tetrachloroethene ua/ks ND ND ND MD ND ND ND
Toluene ‘ ua/ks ND ND ND ND M ND ND ND
Chlorobenzene us/ke MD ND ND ND ND ND MD MD
Ethribenzene ua/k9 ND ND ND ND ND ND ND ND
Acatone us/ks MD ND ND N \D MD MD MO
ficrolein ua/ks ND ND ND ND ND ND NI ND
Acrylonitrile us/ka MD MD MD ND ND MD MD MD
Carbon disulfide ug/ka ND ND WD ND ND MD ND ND
Pibromomothane us/k3 M M MD ND ND MD MD ND
trans-1,4-Dichlore-2-butene  us/ks ND ND ND L H ND ND HD ND
Dichloredifiuoromethane ug/k3 MD ND MD MD ND MD ND MD
trans-1,2-Dichloroethene us/ko ND ND MD ND ND ND ND ND
Ethanol ua/ke MD MD ND MD ND 20000 22000 12000
Iodomethane ve/ks ND ND ND ND ND ND ND ND
2-Butanene (MEK) ug/ka ND ND ND MD ND ND ND ND
4-Methyl-2-rentancne (MIBK)  ws/ko MD ND ND ND ND ND ND ND
Styrene ua/ks MND ND NDB ND ND MD MD MD
Trichlorofluoromcthane ua/ks ND N ND ND MD ND ND ND
1,2,3-Trichloroprorane us/ks ND MD MD ND NI ‘b ND ]
Yinyl acetate us/ks ND ND ND ND NDB ND ND
Ethvl methacrylate ug/ks ND ND N MND ND ND ND ND
Irlenes (total) us/ke ND MD ND ND ND ND ND NR
2-Hexanone ua/ka ND ND ND ND MD ND M MD




Cample point number
Depth of sample

Parameter

Method 8270

ficenarthent

Acenaphthylene

Acetophenone
A-fArinobirhenyl

finiline

finthracene
Benzo{a)anthracene
Benzo{b)fluoranthene
Benzolk)€luoranthene
Benzefa.h.i)rervlene
Benzo(a)ryrene

Benzyl alcoho!
bic(2-Chloroethoxy)-nethane
bis{2-Chloroothyl) 2ther
bis{2-Chlorcisopropyl)~-ether
bis(2-Ethylhexyl) ohthalate
A-Bromerheny} rhenyl cther
Butyl bonzyl phthatlate
4-Chloroaniline
A-Chloro~3-nethyirhenol
2-Chlorezarhthalene
2-Chlororheno}
A-Chlororhenyl rhenyl ether
o-Lresel

nk P-Cresolfs)

Chrysene
Dibenz{a,h)anthracene
Di-n-butyl phthalate
1,2-Dichlorcbenzene
1,3~Dichlorobenzens
{.8~Dichlorobenzene
3,3-Dichlorobenzene
2,4-Dichlororhenol
2,6-Dichloropheno)
Diethyl phthalate
r-Dimethvlaminoazobenzens
7,12-Dimethrlbenz{a)-
anthracene
a+a-Dimethyirhenethyl-amine
2:4-Dimethvinrhencl
Dimethyl rhthalate
1,3-Dinitrebenzane
4,6-Dinitro-o-cresol
2,4-Dinitrorhenci
2;"-Dinitrotolucne
2:4-Dinitrotolucne
Di-n-octyl rhthalcte
Rirkonviasine

Units

ug/ka
ug/ks
ue/ka
us/k3
ua/ks
uz/k3
ua/kz
uz/ks
ua/ka
ug/ka
ua’ks
ug/ks
ua/ks
us/ke
ya/ka
ug/ks
us/ke
ug/ks
ug/ks
yg/ks
us/ke
ua’ks
ug/ka
ug/ko
ug/ks
us/ks
us/k9
us/ks
ug/k9
uz/ka
ua/ka
u3/ks
va/ks
ua/ks
ua‘ks
us/ko
ua/ks
us/ks
us/ks
ualks
ug/ke
ua/ks
us/ka
ug/ks
us/kg
ua/k3
us/ke
u/ka
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RF109 - Inactive Land Treatment Area and Drainase Ditch

Samplz point number 03 03 03 03 04 04 04 04
Depth of ccmrle V.0 V3.0 V5.0 VIL0 V0.0 VA0 VB0 V7.0
Parameter Units  Result Resuit Result Result Result Result Result Result

Hethod 2270 {con’t}

Ethyl methanesul fonate ue/ka ND ND ND ND KD ND ND ND
Fluoranthene ua/ke MD HD ND ND MD ND ND ND
Fluorene us/ka ND ND ND ND ND MD ND ND
Hexachlorobenzene ua/ks ND D MD ND L] ND MD ND
Hexachlorcbutadiene ug/ks ND ND ND ND ND ND ND ND
Hexachlorocyclopentadiene us/k3 ND ND ND MD MD MD ND il
Hexachloroethane ua/ks ND ND ND ND ND ND ND ND
Indena(1,2,3-cd)ryrene ug/ka ND ND ND MD ND ND ND ¥D
Isorhorone ua/ks ND HD ND ND ND ND ND ND
3-Methvlcholanthrene ug/k7 ND ND MD ND ND MB MD ND
Hethvl methanesul fonate us/ke ND ND ND ND ND ND ND ND
2-Methylnarhthalene ug/ks ND MD ND ND ND ND MD ND
Narhthalene ua/ks ND ND ND ND ND ND ND ND
{-Narhthylamine ug/ke MD HD ND ND ND ND ND ND
2-Naphthrlamine ug/ko ND ND ND ND MD ND ND ND
2-Nitroaniline ug/ke MD HD MD ND MD HD HD HD
3-Nitroaniline us/ks ND ND ND ND ND ND NI ND
ANitroaniline u3/ka MD ND ND ND ND M MD MD
Nitrobenzene ug/ke ND ND ND ND ND ND HD ND
2-Nitroprhenol ua/ks MD MD MB MD ND ND ND MD
A-Nitrorhenol ug/ka MD ND ND ND ND ND ND ND
N-Mitroso-di-n-butylamine ua/ks MR MND ND MD ND ND MD MD
N-Mitrosodimethylamine ug/ke MD ND ND ND ND ND ND ND
N-Nitrosodirhenvlamine ua/kg MD ND ND ND ND MD MD MD
¥-Nitroso-di-n-rropylamine ya/ks ND ND ND ND ND ND ND ND
N-Nitrosoriperidine ug/ke MD MD ND MD ND ND MD ND
Pentachlorobenzene u9/ke ND ND ND Nb  ND ND ND ND
Pentachloronitrobenzone us/k3 MD ND ND ND Nb MD ND ND
Pentachlororheno!) ue/ka ND NI ND ND \D ND ND ND
Phenacetin ug/ks ND in} MD i ND ND MD ND
Phenanthrene uo/ke ND ND ND ND ND ND ND ND
Phene! u3/ke MD ND MD ND il HD MD ND
2-Picoline ua/kae ND ND ND ND ND ND ND ND
Pronamide uz/ka ND MD MD MD MD ND MR MD
Pyrene ua/ka ND ND ND ND ND ND ND ND
1,2, 4,5 Tetrachloro-benzene  uoa/ke ND ND ND ND ND ND ND ND
2,3:4,6~Tetrachlororhenol ua/ko ND ND ND ND ND ND ND ND
1,2,4-Trichlorobenzene ug/k3 ND MD MD ND MD ND MD ND
2,4, 5-Trichlororheno} ye/ks ND ND ND ND ND ND ND ND
2,%,6-Trichlororhenol ya/ka ND ND ND ND ND MD ND MD
Benzidine ug/ka ND ND N ND ND ND ND ND
Benzoic acid ua/ks MD ND ND ND ND MD MD MD
1-Chlioronarhthalene ua/ks ND ND ND ND ND ND ND ND
1,2-Dirhenylhvdrazine us/ks MD ND MD HD ND MD ND MD
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Sample reint number
Derth of zamels

Pirameter
Teta! Metals

Antimony
firseniz
Yarium
Borvltium
Cadmium
Chromium
Cobalt
Corpep
Lead
Mercupy
Nickel
Potassium
Sclenium
Vanadium
Zinc

Units

ma/kse
n3lke
m3/ka
mafkeo
ma/ka
ma/ks
na/ks
ns/kz
na/ka
n3/ke
ma/ke
n9/kg
ma/ko
n9/ke
malke

BFI09 - Inactive Land Trcatment frea and Drainace Ditch

02 02 03 03 04 04 04 04
V0.0 Y30 YS.0 YT Y00 VRO YS.0 W7,

Pesylt Bosylt Result Result PRasult FResult PReselt PResy

0

It

MD ND i ND NE \D ND ND
ND b ND 2,58 21 WD ND ND
214 207 33 224 406 275 309 2%
0.73 L% 1.2 1.1 ) S W 1.1 1.4
Mo ND H ND L il D ND
1.9 EA 7.5 6 .3 5.7 5.2 3.1
.t 2.1 44 2.2 4.4 1.1 2.4 4.8
4.5 4,2 2.5 2 139 £.5 3.2 7.2
£.0 2.0 2.9 .2 %7 128 12,4 164
D MD i ND ND ND ND ND
5.1 &7 2.1 2.2 10,0 7.4 5. 7.2
291 95 1300 1840 1250 1130 93 158¢
ND ND KD HD HD ND ND MD
w2 s 14?0 154 164 12,3 1801
8.7 2.6 134 133 888 i 2.1 140
8.25




Samele reint number
Derth of zamplc

Parameter

Method 9210

Choromethane
Bromomathane

Vinyl chloride
Chloraethans

Methvlenc chloride
1,1-Dichloroethone
1.1-Dichlorccthane
1,2-Dichlorocthene (cis/trans)
Chloroforn
1,2-Richloroethans
1,1,1-Trichlorocthane
Carbon tetrachloride
Bromodichioromethane
1:2-Dichloroprorane
trans-1,3-Dichlororrorene
Trichloroathene
Dibromochicromethane
1:1.2-Trichlareethene
Renzene
cis-1,3-Dichlororrorene
2-Chlorcethy! vinyl ether
Bromofora
1,1,2,2-Tetrachloroethane
Tetrachlorcethene

Toluene

Chlerobenzene
Ethvlbenzene

ficotona

ficrolein

Acrvlonitrile

Carbon disulfide
Dibromosethane
trans-1,4-Dichlero-2-butene
Dichlorodiflucromethane
trans~1,2-Dichloroethene
Ethanol

Todomethane

2-Butanone {(MEX)
4-Methvi-2-rentanone (MIBK)
Styrene
Trichloroflucromethane
1,2,3-Trichlororrorane
Vinr]l acotate

Ethyl methacrvlate
Yylencs (total)
2-Hexanono

Units

ya/ks
u3lke
ug/ka
ua'ka
ua/ke
ug/ks
ua/ko
us/lks
ue/ko
ug/ka
us/ka
us/ko
ug/ka
ua/ke
us/ka
uz/ke
us/ks
us/kg
uo/ks
ug/ka
us/ks
ug/g
vg/k9
ualks
us/ka
uaz/ks
us/ks
u3/ks
ug/ke
ua/ks
ua/ka
ua/k2
ua/ks
ua/ks
us/ks
ua/ks
ug/ks
ua/k3
us/ks
Ug/kg
us/ko
u3/ks
us/ke
ua/ks
uz/ko
u3/%s

RFI09 - Inactive Land Treatment Area and Drainase Ditch

0s
V0.2

05
V.0

05
V3.0

03
03.0

oS

V7.0

Result Result Pesult Result Recult

Hp
HD
MD
ND
ND
ND
ND
ND

55886

E 8856565565665 556885658686566858586585

5556568588855 6565555685885 585E85558558&8888

EEE886565558558588

&8

R EEEEEEEEEEEEEEEEEEEEEEEEE

EE 5850558865565 55658650665586566085888

EEE8858585888685

R EEEEEEEEE EEEEEEEEEEEEEEEEEE EEEE EEELE
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Sample point number
Derth of samrle

Parameter

Method 8270

Acenarthene
Acznarhthylene
ficetorhenone
i-Aminsbirheny]
fniline
Anthracone
Benzo(alanthracene
Benzo(b)flueranthene
Benzo(k)fluoranthene
Benze{s.h,i}rerylene
Benzofalryrenc
Benzyl alcohol
bic{2-Chloroethoxy)-methane
bist2-Chlaroothyl) ethar
bis{2-Chloroisorroryl)-cther
bis{2-Ethvlhexyl) rhthalate
A-Bromorheny! phenyl ether
Buty! benzyl phthalate
4-Chloroaniline
4-Chloro-3-methyirheno!
2-Chloromarhthalene
2-Chlororhensl
4-Chlororhenyl ehenyl ether
o-Cresel
n & rCressl(c)
Chrysene
Dibenz(z.hlanthracene
Di-n-buty! rhthalate
{,2-Dichlorobenzene
1,3-Dichlersbenzene
1,4-Dichlorobenzenc
3,3-Dichlorobenzene
2;4-Dichlororheno)
2,6-Dichlororheno!
NDiethy! phthalate
r~Oimethvlaminoazobenzene
7:12-Dimethyibenz(a)-
anthracene
a,a-Dimethrirhenethyl-zmine
2,4-Dimethvicheno!l
Dimethy! phthalate
1,3-Dinitrobenzene
A, 6-Dinitro-o-cresol
2,4-Dinitrorhenol
2,4-Dinitrotoluene
2,6-Dinitroteluzne
Di-n-octyl phthalate
Dirhenvlamine

Unite

ua/ks
ug/ka
ug/ka
ua/ka
va/ks
n3/k3
ua/ke
LI
ua/lks
ug/ke
ug/ks
ug/k3
na/ks
ua/ka
ya/ka
ug/ks
ue/ke

ua/k9-

ua/ks
ug/ks
ua/ke
ua/kse
ug/ks
ng/ls
ua/ke
ug/ks
ug/ks
u3/ka
ua/ks
us/ka
ug/ke
us/ks
ua/ke
ug/ks
ua/ka
ug/kse
ua/ks
ug/ka
ua/ks
us/ks
us/ks
us/ka
us/ks
u3/ks
ug/ks
us/k3
ug/ke
ug/ks

RFI09 - Inactive Land Treatment Area and Drainase Ditch

65 0 05 05 05
¥0.0 Y0 V5.0 ID5.0 V7.0

Result Result Result Result Rasult

il ND 0
Gl D ND
ND ND MD
MD ND
D ND
MD ND
ND ND
MD ¥D

ND

D

ND

ND

ND

ND

ND

MD

ND

ND

ND

MD

Mp

EE55855555555555558558585 EE5565556655865658585555658858
5565565558855 56855555585855585688558556586858635588
5555555655855 58585555685&8555655685565885655885586868

R EEEEEEEEEEEEEEEEEEEEEEEEEEEE EEEEE L

5555855855555 865555555585885a865
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Samprle roint number
Derth of sample

Parameter
Method 8270 (con’t)

Ethyl methancsulfonate
Flueranthens

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocvclorentadiene
Hexachlorcethane
Indeno(1,2,3-cd}pyrens
Iserhorone
2-Methylcholanthrene
Methv1 methanesulfonate
2-Hethylnarhthalena
Narhthalene
{-Marhthrlamine
2-Narhthylamine
2-Nitroaniline
3-Mitroaniline
4-Nitroaniline
Nitrcbenzene
2-Nitrorhenol
4-Nitrorhenol
M-Nitroso-di-n~butvlamine
M-Nitrosodimethviamine
N-Mitrozodirhenylamine
N-Nitroco-di-n-rrepylamine
M-Nitrosoriperidine
Pentachlcrobenzene
Pentachloronitrobenzene
Pentachlororhenol
Phenacetin

Phenanthrene

Phenol

2-Picoline

Prenamide

Pyrene
1,2:4,5-Tetrachloro-banzene
2,3, 4,6-Tetrachlororhenol
1,2,4-Trichlorobenzene
2,4, 5-Trichlororhenol
2:4,6~Trichlaroprheno)
Benzidine

Benzoic acid
1-Chloronarhthalene
1:2-Diphenvlhydrazine

Units

ua/ka
ua/ke
va/ka
ug/ke
ya/ke
uz/yn
uz/ka
ua/k3
ve/ks
ua/ke
ue/ka
ug/ke
us/ls
y3/ka
ua/ka
ua/ke
ua/ka
ua/ks
ve/ke
na/ks
ua/ke
ug/ks
uc/ks
ug/ka
ug/ke
us/k3
ug/ks
uz/ka
ua/ks
us/ka
ua/ks
ua/ks
ua/ks
uz/ks
ua/ka
ua/ks
ug/ka
us/ks
ug/ke
ua/ke
us/ke
ua/ks
ua/ka
ug/ks

RFIO? - Inactive Land Treatment Arez and Drainace Ditch

a]
oL e

Besult Result Recult Result Rasult

MD
ND
MD
MNP

ND
ND
MB

EE8555855568585555588558558585

55838835

5858

05
Va0

S55

ND
ND
ND
ND
ND
NI

BESE 5558555555565 55655686885

05

Ve

EE EEEEEEEEEEEEEEEEEEEEEEEEE E EEEEEEEE E EEEE R

EE55 5555555568856 5858

05
5.0

5
V7.0

ND
ND
ND
ND
ND

ND

ND

EE555535

B85 5 6855555555585 558558883875
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Samrle roint nupber
ferth of camplo

Parameter
Total Metats

OMntimeny
Arsonic
Yarium
Berv1lium
Cadmium
Chromiom
Cobalt
Corpep
Lead
Mzroury
Mickel
Potassium
Selenium
Vanadive
linc

RFI09 - Inactive Land Treatmert Area and Drainase Ditch

NI

=
(=]

. b
Py L]
£ — A
.
ra

(o]
-

-
R BT .

vn

fo—y
-2

03 03 03 05
.0 V50 S0 V7.0

Result Begyl+ Rzsult Rezylt

ND ND ND Np
NQ N N Mo

412 kX 273 Nz
EZAN N1 B KT
il ND Mo L
1.2 5.1 5,8 [
3.0 2.8 3.9 4.5
1.9 3.5 4.2 .4
AL AT 140 12.4
Ll MO ND MD
a.7 5E L9 .2
Lo 223 22 159
MD ND N NI
189 15,5 14,4 19.2
S &4 101 12

8 29




Sample point number
Derth of camele

Parameter

Method 2240

Chloromethane
Branmemethane

Yinyl chloride
Chloroethane
Methvlene chloride
1, 1-Dichlerscthene
1:1-Dichlorocthane

.2-Dichlorccthene (cis/trans}

Chlorofora
»2-Hchloreethane
1,1 1-Trichloroethane
Carbon tetrachloride
Bromedichiceremethane
1,2-Richlorarrorane
tranc-1,2-Dichlororrorens
Trichloroethene
Dibromochloromcthane
1,1,2-Trichlorsethene
Henzene
cis-1,3-Dichlerorrorenc
2-Chloroethy! vinyl ether
Bremofora
1,1,2,2-Tetrachlorsethane
Tetrachlorcothene
Toluene
Chlorobenzene
Ethvlbenzene
fcetone
Acrolein
Acrylonitrile
Carbon disulfide
Dibromomethane
trans-1.£-Dichloro-2-butene
Dichlorodiflusromethane
trans-1,2-Dichlorcethene
Ethanol
Todomethane
2-Butanonz (MEK)
A-Mothvl-2-rentanone (MIBK)
Styrene
Trichlorofluoromethane
1,2,3-Trichlororrorans
Yinvl acetate
Ethv] methazrylate
Yvlenes (total)
2-Hoxanone

Units

ua/ka
ug/lsg
ua/ko
ue/ks
ya/ks
ua/ks
ua/ks
ua/ka
uz/ka
us/ks
ua/ke
valks
ue/ke
us/ks
yg/ke
ug/ks
ue/kn
ya/ke
yg/k3
ya/ks
ua/ka
ug/ka
ug/ka
uz/ks
ug/k3
u3/ka
us/ke
va/k3
ye/ke
us/ks
ya/ke
uz/ke
ug/ko
ua/ks
ve/ks
uz/ke

" uctke

us/ks
ug/ks
ug/ka
us/ke
ug/ks
va/ke
ua/ko
ua/ks
ug/ks

RFIN? - Inactive Land Treatment Area and Drainaze Ditch

]

‘ﬂ-}-g

Pecylt

MR
N

ND
ND
ND
ND
ND
ND
ND
ND
MD

MD

ND

ND

MD

5556558555855 58555855885

0
V3.2

Result

M
NI

ND

E6858

Pt
2

%5%55%%5555%%%%%%5E%%EEE%%%%'

04
;.0

Result

ND

NI

555558

=
[o=]

5588555865555 5655688558555 8668585885

(418
Nwd

V5.8

Resylt Recult

BiE5

EE55856060685865556565588 E§'E§ 5558558585658 568855563

1
v7.0

EE6 5858555858885

Pz
Lo~

CE R EEE R R EEEE R EEEEEEEE

58
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Samrle reint number
Derth of scaple

Parameter
Method 8270

Acenarthene
Neenarhthylone
ficetorhencne
A-7minobirheny!
Aniline
Anthracene
Benzola)anthracene
Senzo(b)¢luaranthens
Renzo(k) fluoranthene
Benzela,hi1lpervlene
Renze(2)eyrene
Benav!l alcehel
bie{2-Chlorocthoxy)-methane
bis{2-Chlorocthyl) ether
bic{2-Chloroisopropyl)-ether
bis{2-Ethrihexyl) rhthalate
A-Bromorheny! rheny! ether
Buty! banzy! rhthalate
A-Chleroaniline
4-Chloro-3-pethvirheno!
2-Chloronarhthalens
2-Chlorcehenol
A-Chlorerheny! chenyl ether
o—Cresol
m & p-Crezel(s)
Chrysene
Bibenz(a,h)anthracene
Di-n-butvl rhthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlerobenzene
3:3-Dichlorobenzene
2,4-Dichtoroprhenol
2:6-Dichlorophenol
Diethr! rhthzlate
r-Dimethriaminsazobenzene
7,12-Dimethrlbenz{(a}-
anthracene
a;2-Dimethrlrhenethyl-amine
2,4-Dimethv1pheno]
Dimethyl phthalate
1,3-Dinitrobenzens
4, 6-Dinitro-o-crecol
2,A-Dinitrophenol
2,A-Dinitrotoluenc
2.8-Dinitrcteluene
Di-n-octy! phthalate
Dirhenylamine

Units

va/ka
uo/ka
ya/ka
ug/ka
ya/la
ya/ks
ua/ka
nalke
uz/ke
va/ks
ua/ka
ug/ka
va/ke
ug/ka
va/ke
ua/ka
un/ka
na/k3
va/ke
ug/ke
ua/ks
uz/ke
ve/ke
ug/ks
va/ke
ua/ke
va/ks
ya/ks
ve/ko
us/ke
ug/ke
un/ks
uc/ke
u3/ka
ug/ka
us/ka
va/ke
us/ks
uc/ka
us/ke
uo/ka
uz/ka
ua/ks
ug/ke
ua/ks
ua/ks
ua/ka
ug/ka

PFI109 - Inactive Land Treatment Area and Drainase Ditch

04 0% 05 05 0%
Y0.0 V.0 D20 W.e V.o

Recult Result Resylt Rasylt Pesult
M ND ND ND ND
MD ND MD ND ND
ND ND ND ND ND
MD MR ND MD ]
ND ND ND ND ND
MD MD HD MD ND
M OND M ND ND
MD ND ND ND N
ND ND WD RD ND
ND ND MD MD ND
WD NI ND ND ND
ND MD MD HD ND
MD ND MD ND ND
ND MD MD ND D
ND ND ND ND ND
MD MD ND MD MO
ND ND ND ND ND
ND ND MD ND 1]
Nb ND ND ND ND
MD ND MD MO MD
ND MD ND NB ND
ND MD ND MD ND
ND ND WD HD N
MD ND ND ND ND
ND ND ND ND ND

25000 MD ND MO MD
NR ND ND ND ND-
MD MD ND M MD
ND ND ND- D ND
ND ND MDD ND ND
ND ND ND ND ND
MD MD MD ND ND
ND ND MD ND HD
HD MD MD ND MD
ND ND MD ND ND
ND ND ND ND 1]
ND ND ND ND ND
ND ND ND MD ND
ND ND ND ND ND
Mb ND MD ND MD
ND Nk ND ND ND
ND MD ND MD ND
ND ND ND ND ND
ND M ND MD ND
ND NI ND ND ND
ND ND ND ND ND
ND ND ND HD ND
i} MD MD ND ND
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Samrle point number
Depth of cample

. Parameter

Methed 9270 (con’t)

Ethvl methznesulfongte
Fluoranthene

Fluorene
Haxachlerchenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlorocthane
Indeno{1,2:3-cd)pyrenc
Isophorone
3-Methvicholanthrene
Methyl methanesulfonate
2-MethyInarhthalene
Narhthalene
t-Narhthvlamine
2-Narhthylzmine
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrerhenel
A-Nitrorheno!
M-Mitroso-di-n-butylamine
N-Nitrosodimethylamine
N-Nitrosedirhenvlamine
N-Nitreso~di-n-rrorvlamine
N-Mitroserireridine
Pentachlorobenzene
Pentachloronitrobenzane
Pentachlororhenol
Phenacetin

Phenanthrene

Phenetl

2-Picoline

Pronamide

Prrene
1,2:4,3-Tetrachloro-benzene
2:3:4,6-Tetrachlororhenol
1,2, 4-Tricklorobenzene
2.4,5-Trichlorephens)
2.4, 5-Trichlorophenol
Benzidine

Benzoic acid
1-Chloronzrhthalene
1,2-Dirhenvlhydrasine

Units

uz/ke
ua/ka
ua/ka
ua/ka
uz/ka
ua/ka
ua/ks
ue/ka
us/ka
ya/ka
ua/ka
ua/ke
va/ks
ug/ka
us/k3
ua/ks
ua/ke
ya/ka
ua/kg
ug/ks
ua/ka
ya/ke
va/lig
ug/ka
ua/ka
ua/ks
uc/ka
us/ka
ug/ka
ug/ks
us/ka
u2/ka
uc/ks
u3/ks
us/ke
1311 ! kg
ug/ks
us/ke
ua/ks
ug/ke
va/ks
ug/ks
ua/ks
ya/ka

RF109 - Inactive Land Treatment Arez and Drainaze Ditch

06
0.0

Result Result Recelt Resylt Result

ND
ND
MD

ND
ND

ND
ND

ND
L

5535585

§§§5§§§§§§§§§§é§5§§§§

04
V2.0

ND
ND
MD

Z 5555558555555 5555535555855855

04
3.0

ND
ND
ND

ND
MD
ND

ND

55558565888

04
V5.0

5858

EE 5585586665655 8585555855585555555555555858555

04
V7.0

5665565566855 5856585556858555855558885
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BFICY - Inactive Land Treatment Area and Drairasne Ditch

N

Sample point number 04 04 0L 04
Dopth of camrle Yoo Y30 M. V59 v

Farzmeter Units  Besylt Beosult Pooolt Beoelt Bosult
Tetal Metals .

Antimony ra/kn M0 NI MR Mk NI
freonic ma/lks 1.7 .2 ND N 0.52
Karium rafka 739 242 RS 28 319
Borv¥liug relke ] t.1 t.1 0T 097
Cadmium re/lka HD HD ND NI ME
Chromium za/kz 1.2 L2 £.2 .4 .1
Cebalt na/ka 2.1 2.5 2.5 1.9 1.7
Correr malla 1.2 3.4 34 4.5 4,9
Lead ma/ka 2.1 9.2 et 7.2 .1
Mercury nalks ND MD N )il ND
Nickel n3/¥a 11.4 7.0 7.2 5.2 .0
Potassium na/k9 239 {10 1120 997 228
Selenivm za/k3 Hp KD ND Nk NIt
Yanadium me/kg 1.5 1.5 14,2 125 2,0
ling pa/ke 22,8 10,5 10,4 2.4 7.2

8.33




RFI0? - Inactive Land Treatment Arca and Drainaze Ditch

Samrle peint number a7 07 07 a7 0f
Depth of samrle Ve Y30 VS0 I ES.0
Parameter Unitz  PResult Result Rasylt Result Units  Resylt

Methed 9240

Chloromethane ua/ks ND ND MR i) us/L ND
Bromomethane yalka ND MR NI ND saft il
Yinvl chieride ya/ke MD ND NI MO va/l M
Chlarozthans y2/ks MD NR MD ND u3/L ND
Hothylene chloride ya/ka ND MD NI ND ua/t Np
1,1-Dichlorszthene na/ks ND ND ND MD ua/L ND
1. 1-Dichlorcathane ua/ks NI ND h MD ya/L ND
1,2-Dichloroethone (cis/trans) un/ks MD MD ND NB ua/L MD
Chloroform ua/ls NI ND ND ND ug/L ND
1,2-Dickloroethane uz/is ND ND ND MD us/L ND
1,1, 1-Trichlorocthane uo/ka ND MD ND ND ua/L ND
Carben tetrachloride u3/ks ND ND ND MD ug/L ND
Bromedichloromethane ya/ka ND ND ND ND uz/l NI
1,2-Dichlororrorans ug/ke ND MD ND MD ua/L ND
trans-1.3-DichleroProrene uz/ks ND ND ND ND us/L ND
Trichlorsethena ua/ks MD ND ] MD us/L ND
Dibromochloromcthane ue/ke ND N NI Nl va/t N
1.1,2-Trichloroethene ua/ks ND ND ND MD us/L ND
Benzenc ug/ka NI ND ND ND ug/L MD
cis-1,3-Dichlerarropens ua/kn MD ND \D N u3/L MG
2-Chloroethrl vinvl ether ua/ks MD ND HD ND u3/L ND
Bromoform ug/ko MD ND MD M ug/L MD
1.1:2,2-Tetrachlorcethane us/ks ND KD ND ND ua/L ND
Tatrachioroothene ug/ka ND ND MD MD ug/L MD
Toluene ua/ka ND NI MD ND ua/L ND
Chlorobenzene un/ks ND ND ND MD us/L ND
Ethrlbenzene us/ka HD ND MD ND ua/L MD
Acctone ug/ke ND MD i) ND us/L 2
fcrolein ya/ks ND ND NIO ND ue/L ND
Acrvlonitrile ua/ke MD ND ND MD us/L ND
Carbon diculfide ug/ka N ND ND NI na/l ND
Dibramomethana ua/ks MD ND ] ND ua/L NI
tranc-1,4-Dichloro-2-butene us/ka HD ND ND ND ua/L HD
Dichlerodifluoromethane yg/ks ND MD MD ND us/L ND
tranc-1,2-Dichloroethene us/ks ND NI ND ND ua/L il
Ethanel ua/ks ND ND ND ND ua/L MD
Iodomethane va/ks HD ND ND ND ua/L ND
2-Butanone (MEK) ug/ko ND MD ND N ua/L ND
A-Methr1-2-rentanone (MIRK) ua/ks NI NR ND ND us/L MD
Styrens ua/ks ND ND ND MD w3/t MD
Trichlorofluoromethane us/ke N ND ND ND us/L ND
1.2,3-Trichlororrorane ug/ka ND ND ND M ug/L MB
Yinvl acetate ua/ka ND M ND ND va/L N
Ethyl mothacrylate ua/ke ND MD M eld] ua/L M
Iylenes (total) us/ka ND ND NI ND

2-Hexanone ua/ko MD MD ND ND us/L ND
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Simrle point number
Derth of cample

Parametor
Methed 8270
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2, 4-Dinitrotoluene
2,5-Dinitrotoluene
Di-n-octy! rhthalate
Dirhenvlamine
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l RFI09 - Inactive Land Treatment Arex and Drainase Ditch
1 Samele roint number 07 07 07 07 )
! ' Depth of sample vo.0 w30 5.0 VL0 ES.0
Parameter Units  Result Resylt Result Result Units  Result
l Method £270 (con‘t)
: Ethvi methanesulfonate ug/ks ND ND ND ND va/L ND
} l Flusranthene ug/ks MD MD MD ND us/L ND
i Fluorene ua/ka NI NG NI NI va/L NIt
Hexachlorohenzene ug/ke ND ND N MD us/L MD
‘ ' Hexachlorobutadiene us/ks NO ND N NI ua/L ND
| Hexachlorecvclorentadiens ua/ka ND NP MD ND uo/L MNT
1 Hexachlorozthane ya/ka ND ND NI ND ga/L ND
‘ l Indeno(l,2,3-cd}pyrene ua/kg ND ND ND ND ua/L MD
Isophorone us/ks ND ND ND NP ve/L ND
! 3-Methvicholanthrene us/ka ND ND ND MD ua/L XD
Methyl methanesulfonate ua/ke ND ND ND ND ug/L ND
l 2-Methyinarhthalene ug/ka ND MD ND ND yafL MD
Marhthalene ue/ke ND ND ND ND ua/L ND
t-Narhthvlamine ug/kg MD ND ND MD ua/L ND
‘ l 2-Narhthvlamine ug/ka ND ND ND NIt va/l ND
‘ 2-Nitroaniline uglko ND MD ND ND ua/L ND
3-Nitroaniline uc/ke ND ND ND Hp va/L ND
| l A-Mitreaniline ua/kg ND D ND ND uasL MD
1 Mitrcbenzene ue/ke ND ND ND MD us/L N
! 2-Nitrorhene! ua/ks  ND ND ND ND ow/L N
A-Nitrorhenol ua/ke ND HD ND ND ua/L ND
| l M-Nitroso-di-n-butylamine ua/ks ND HD MD ND us/L Al
HNitrosodimethylamine ug/ka ND HD ] hil ua/L ND
| M-Nitrosodirhenvianine ug/kse MD i) ND ND ug/L D
l N-Nitroso-di-n-rropyiamine uc/ks ND ND ND ND ug/L ND
N-Nitrosoriperidine us ks ND ND MD ND ug/L  ND
“ Pentachlorobenzene us/ko D ND ND ND us/L ND
| Pentachloronitrobenzene ua/ke ND ND ND ND - wo/L ND
‘ ' Pentachlororhenol ua/ke ND ND ND ND ua/L ND
; Phenacetin ug/ks ND ND MD Mo ua/L ND
; Phenanthrene us/ke MD ND ND ND ug/L ND
‘ l Phenol ua/ka ND L] ND ND ua/L ND
! 2-Picoline uc/ks.  MD ¥D NI ND ua/L ND
Pronazide ug/ks ND ND ND MD ug/L ND
| l Pyrene us/ks N0 N N ND u/lL ND
‘ 1,2:4,5Tetrachlero-benzene ug/ke ND MD ND ND ug/L ND
i 2,34, 6-Tetrachlorophens] ug/ka MD ND ND ND us/L ND
l 1,2,4-Trichlorobenzene ua/ks ND MD ND ND us/L ND
2,4,5-Trichlorophensl ue/ks ND ND ND ND ua/L ND
2,1, 5-Trichlororhenst uz/ke ND ND ND HD yg/L MD
: Benzidine va/ks ND ND ND ND uz/L M
‘ l Benzoic acid w/ks N MD ND ND  uw/L ND
‘ 1-Chlorenarhthalene va/ka ND ND ND ND ug/L ND
1 2-Dirhenvlhvdrazine ug/ks ND ND ND MD ua/L NI
g |
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OFI0e - Inactive Land Treatment Ared and Drainze

Sample point number 07 ©7 07 07 N
Darth of camrl: W R s, V7.9 E5.0
Barametar Units  Result Result Recult Result Units Resglt
Total Metale
fintimany w/ka MD D MO MO ma/L ND
Arconic me/ko 1.4 0,85 0,41 0.32 =/ ND
Barium ma/ke 447 22 200 240 me/L 1D
Borvllium ma/ka a9 097 LTS 1.0 ne/L i
Cadmium mafks N[ MD NI N ma/l NG
Chromium 12/he 192 2,5 16,2 7.5 me/L M
Cobalt 23/ks 1.2 2.¢ 1.5 45 me/L N
Cappor el 37 19,8 .5 4,1 Sl omit N
fead ma/ke 14,0 9.1 7.2 7.5 ma/l HD
Mercury ng/ka MR ND NG MD az/l i
Micked na/ke L0 7.7 4.7 L2 ma/L ND
Potascium za/kn @3 e 77 1394 nafl HD
Selenium as/kz NI _ND M ND ma/L Np
Yanadium n3/ks 4.6 13 10,2 12,7 @il D
linc ma/lka 157 14,2 1.8 12,4 ma/L MD
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RFI 0901
Personnel: Chris, Philbert, Mark, Corrie, Danny, Claud, Mike¥*
Weather: High thin clouds

Wind O-5 mph
Temperature 75

Terrain: A few small bushes and weeds
Sampling: 07-02-90 Background PID 0.75
7:53 took sample at 0-3', soil was very sandy and dry
PID 0.75
7:54 took sample at 3-33%', so0il was still sandy and brown
PID 0.75
7:56 sample of the rinse water was taken
8:03 took sample at 5-53%', soil was like clay PID 0.75
8:10 sample of the rinse water was taken
8:17 took sample at 7-73', soil was a moist clay
PID 0.75

Sampling Method:
The first sample was taken with an open end auger.
The backhoe dug down to 3' where we took the next
sample with the closed end auger. Then the backhoe
dug to 5' where we sampled with an open end auger.
Again the backhoe dug down to 7' where we took a
sample with open end auger.

6.53




RFI 0902
Personnel: Danny, Chris, Mark, Corrie, Philbert, Mike¥®
Weather: High thin clouds
Wind 0-5 mph
Temperature 82
Terrain: A few small weeds
Sampling: 07-02-90 Background PID 0.75
9:10 took sample 0-3', the soil was like clean sand
PID 0.75
9:20 took sample at 3-33', the soil was brown and moist
PID 0.75

1

9:28 took sample at 5-53', the soil was clay PID 0.75
9:43 took sample at 7-73', the soil was a hard clay
PID 0.75

Sampling Method:
The first sample was taken with an open end auger.
Then the backhoe dug down to 3' where the 2nd sample
was taken with a closed end auger. The 3rd sample
vas dug down to 5' with the backhoe and sampled
with an open end auger. The 4th sample point was
dug down to 7' with the backhoe and extracted with
the closed end auger.
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RFI 0903
Personnel: Mark, Danny, Corrie, Chris, Mike®*, Philbert
Weather: High thin clouds
Wind 0-5 mph
Temperature 85
Terrain: A few small weeds and bushes
Sampling: 07-02-90 Background PID 0.5
10:29 took sample at 0-3', the sample was dry and sandy
PID 0.5
10:38 took sample at 3-33', the sample was clay like and
dry PID 0.5
10:50 took sample at 5-5%', the soil was dry clay
PID 0.5
11:00 took sample at 7-73', the soil was dry clay
PID 0.5
Sampling Method:

The first sample was taken with the open end auger.
The backhoe dug down to 3' where the closed end
auger was used to sample. Then the backhoe dug
down to 5' and the sample was collected with the
open end auger. The last sample was dug down to

7' with the backhoe then sampled with the closed
end auger.
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RFI 0904
Personnel: Danny, Chris,‘Mark, Corrie, Philbert, Mike¥®
Weather: High thin clouds
Wind 0-5 mph
Temperature 78
Terrain: A few small weeds
Sampling: 07-02-90 Background PID 0.75
8:25 took sample at 0-3', the soil was dark brown sand
with black asphalt chunks PID 0.75
8:40 took sample at 3-33', the soil was moist and
like soft clay PID 0.75
8:52 took sample at 5-53', the soil was like clean hard

clay PID 1.5
9:03 took sample at 7-7%', the soil was like hard clay
PID 0.75

Sampling Method:
The first sample was taken with an open end auger.
Then the backhoe dug down to 3' where the 2nd sample
was taken with a closed end auger. The 3rd sample
was dug down to S5' with the backhoe and sampled
with an open end auger. The 4th sample point was
dug down to 7' with the backhoe and extracted with
the closed end auger.
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RFI 0905
Personnel: Mark, Danny, Corrie, Chris, Mike¥*, Philbert
Weather: High thin clouds
Wind O0-5 mph
Temperature 83
Terrain: 07-02-90 Background PID 0.75
9:50 took sample at 0-3', the soil was dark brown with
a touch of black PID 0.75
9:58 took sample at 3-3%', the soil was clean and dry
PID 0.75
10:05 took sample at 5-53', the soil was clean dry clay
PID 0.75
10:05 took duplicate of sample at 5-5%'
10:13 took sample at 7-7%', the soil was like clay
PID 0.75
Sampling Method:

The first sample was taken with the open end auger.
Then the backhoe dug down to 3' where the 2nd sample
was taken with the closed end auger. The 3rd sample
was dug down to 5' with the backhoe then sampled
with closed end auger. Then the backhoe dug down

to 7' where we sampled with the closed end auger.
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Personnel:

Weather:

Terrain:

Sampling:

12

12

12:

12:

Sampling

RFI 0906
Mark, Danny,. Corrie, Philbert, Chris, Mike¥®
Very few high clouds
Wind 0-5 mph
Temperature 90
A.few small scattered weeds and bushes
07-02-90 Background PID 0.5
:03 took sample at O-%', the soil was dark brown and
black looking sand
:06 took sample at 3-3%' and split it into two samples
one as a duplicate. Soil was brown and sandy
PID 0.5
13 took sample at 5-5%', the soil was dark brown and
sandy PID 0.5
18 took sample at 7-7%', the soil was a dry clay
PID 0.5
Method:

The first sample was taken with an open end auger.
The backhoe then dug down 3' for the next sample
with the closed end auger. The 3rd sample was dug
down to 5' with the backhoe then sampled with the
open end auger. The last sample was dug down to
7' with the backhoe then sampled with the closed
end auger.

6.58




RFI 0907
Personnel: Philbert, Danny, Chris, Mike¥*, Mark, Corrie
Weather: Clear
Wind O0-5 mph
Temperature 92
Terrain: A few scattered weeds and bushes
Sampling: 07-02-90 Background PID 1.0
12:22 took sample at 0-3', the soil looked brown and dry
PID 3.5
12:42 took sample at 3-33', the soil was sandy and dry
PID 1.0
12:46 took sample at 5-5%', the soil was sandy and dry
PID 1.0
12:58 took sample at 7-73', the soil was a dry clay
PID 1.0

Sampling Method:
The first sample was taken with an open end auger.
The backhoe then dug down to the 3' level for the

next sample with the closed end auger. After the
backhoe dug down again to S5' the sample was taken
with an open end auger. The last sample was dug

down to 7' with the backhoe then sampled with the
closed end auger.

6.59
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Appendix D

Investigation Derived Waste Management Plan




Investigation Derived Waste (IDW) Management Plan

All IDW will be properly characterized and disposed of in accordance with all federal, State, and local
rules and regulations for storage, labeling, handling, transport, and disposal of waste. The IDW may
be characterized for disposal based on the known or suspected contaminants potentially present in

the waste.

A dedicated decontamination area will be setup prior to any sample collection activities. The
decontamination pad will be constructed so as to capture and contain all decontamination fluids
(e.g., wash water and rinse water) and foreign materials washed off the sampling equipment. The
fluids will be pumped directly into suitable storage containers (e.g., labeled 55-gallon drums), which
will be located at satellite accumulation areas until the fluids are disposed in the refinery wastewater
treatment system upstream of the APl separator. The solids captured in the decontamination pad
will be shoveled into 55-gallon drums and stored at the designated satellite accumulation area

pending proper waste characterization for off-site disposal.

Drill cuttings generated during installation of soil borings will be placed directly into 55-gallon drums
and staged in the satellite accumulation area pending results of the waste characterization
sampling. The portion of soil cores, which are not retained for analytical testing, will be placed into

the same 55-gallon drums used to store the associated drill cuttings.

The solids (e.g., drill cuttings and used soil cores) will be characterized by testing to determine if
there are any hazardous characteristics in accordance with 40 Code of Federal Regulations (CFR)
Part 261. This includes tests for ignitability, corrosivity, reactivity, and toxicity. If the materials are
not characteristically hazardous, then further testing will be performed pursuant to the requirements
of the facility to which the materials will be transported. Depending upon the results of analyses for
individual investigation soil samples, additional analyses may include VOCs, TPH and polynuclear

aromatic hydrocarbons (PAHSs).
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1.0 INTRODUCTION

It 1is essential to assure that data generated during
the Giant Refinery RCRA Facilities Investigation (RFI) are
valid. For data to be wvalid, it must be supported by
documented procedures so that it can be used with the
appropriate level of confidence to support decisions
regarding the need for, and design of, subsequent monitoring

and remediation activities.

Through the development and implementation of a
comprehensive sample collection plan, all parties involved
can consisténtly strive to achieve data of known and
acceptable quality. In order to achieve the data quality
objective, the generic sampling plan includes specific
Quality Assurance (QA) and Quality Control (QC) procedures

to:

° Define responsibilities

° Define sampling and analytical techniques

° Confirm and document correct sample identity

° Establish precision and accuracy of reported data

° Establish detection 1limits for constituents of
concern
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° Establish any bias arising from sampling or
analytical activities
° Documentation of all analytical steps in

determining constituent concentrations

The QA/QC program outlined in this manual must be
adhered to during all data collection activities. Before
initiating any sample collection activities which are not
specifically mentioned in this document, it is imperative to
verify that the level of data quality sought (especially in
regard to sampling and analytical techniques) is sufficient

for its intended use.

It is important to remember that QA/QC 1is a dynamic
process, therefore this plan is subject to periodic updates.
One must also remember that data quality needs may vary,
depending upon the intended use. This document outlines
QA/QC procedures designed to meet or exceed US EPA and Now
Mexico Environmental Improvements Division guidelines for

monitoring at RCRA facilities.

In addition, an important use of this document is in
the area of training new personnel in order to maintain a
constant high level of data quality. Appendix A contains

useful information.
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2.0 RESPONSIBILITIES

The importance of defining responsibilities for the
implementation of the procedures cannot be stressed enough.
Each individual involved with the RFI program must clearly
understand her/his responsibilities so the procedures
detailed 1in this document will be conducted successfully and

efficiently.
2.1 RFI Project Manager

° Maintain information for the data collection
program .

° Set up sampling program that complies with

regulatory requirements

Schedule all sampling events

° Review analytical results and submit to proper

agencies

Interact with contractors involved in RFI

QA/QC report to management

Determine need to re-sample
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2.2 QA/QC Manager

° Notify contract lab of sampling schedule
° Review all data for validity

Determine analytical methods

2.3 RFI Sampling Personnel

2.3.1 General

° Follow all procedures in this manual to prevent
contamination of samples or sampling locations

° Collect samples as prescribed in the site

specific sampling plan

Inventory sample bottles and preservatives

° Affix labels to sample bottles

° Notify QA/QC manager if there are any problems

with bottle order

Maintain all sampling equipment

Calibrate field instruments

2.3.2 Ground Water Sampling

Inspect all wells for integrity and notify

project manager of any problems.
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° Perform field measurements, pH, conductivity,
temperature

Determine water level elevations

Check wells for immiscible layers

° Evacuate wells and collect samples

° Field filter samples as required

Check that samples are properly labeled

Follow prescribed decontamination procedures

Prepare equipment and field blanks

2.3.3 Soil Sampling

Collect site specific soil samples

Check that samples are properly labeled

Follow prescribed decontamination procedures

2.3.4 Surface Water

Collect site specific surface water samples

Check that samples are properly labeled

Follow prescribed decontamination procedures
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2.3.5 Air Sampling

2.3.6

Collect site specific air samples
Check that samples are properly labeled

Follow prescribed decontamination procedures

Sample Transfer

Complete chain of custody form

Make sure samples are packed securely and are
maintained at 4°C prior to sample pick-up by
laboratory

Relinquish samples to the contract laboratory

Input sample results into RFI data base

Contract Laboratory

Provide high quality analytical services in
conjunction with the RFI sampling program

Assure that all data generated 1is supported by
adequate documentation and QA/QC procedures that
meet EID and EPA requirements for RCRA analyses
Provide sample containers and coolers upon request
Maintain Standard Operating Procedures (S.0.P.'s)

for all analytical methods performed
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Utilize only EPA approved methods for all analyses
Assure that technical personnel performing
analyses are qualified and adequately trained
Provide feedback to Giant regarding analytical
method limitations and quality control data

pertinent to the program
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3.0 SAMPLING PROCEDURES

Sampling can be divided into four distinct stages:
Preparation, Pre-Sampling Operations, Sampling, and

Post-Sampling Operations.

3.1 Preparation

Preparation for a sample collection event should be
initiated two weeks prior to the anticipated sample
collection date whenever possible. This will assure that
the sample collection can proceed in an organized and
efficient manner. Preparation is one of the most important

steps since it defines the scope of the sampling event.

The contract laboratory will be notified of the
proposed sampling schedule at the beginning of each RFI
investigation. The purpose of sharing the sampling schedule
with the contract laboratory 1is to allow the laboratory to
adjust its personnel needs to meet the demands of the
sampling requirements. Sampling frequencies for specific

sites will be contained in the site specific RFI work plans.

Two weeks prior to sampling, the sample collector will

arrange for delivery of sample bottles from the contract
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laboratory.

The laboratory will sort the bottles into sets prior
to placing them into the coolers. The bottles will be
delivered to Giant and stored in a secure area prior to the

sampling event.

The sampling personnel will inventory the bottles to
verify receipt of all bottles. Sampling personnel will
notify the laboratory of any discrepancies between the
requested bottles and the contents received. Labels will be
affixed to each bottle. It 1is 1imperative that the
preservative 1listed on the 1label match the preservative

label placed on the sample bottle by the contract lab.

The day before sampling, the sampling personnel should
review the pertinent field checklist (Table 1 for surface
and ground water, Table 2 for soil and sludge, and Table 3
for air) to assure all equipment is available, operational,
and calibrated if necessary. All rechargeable batteries are
to be fully charged. Any other battery operated equipment
should be checked for adequate power level and the batteries
replaced if necessary. Decontamination supplies (gloves,

distilled water, etc.) should be inventoried.
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TABLE 1

Field Equipment Checklist

Surface and Ground Water Sampling

ITEM REMARKS
pH Meter Calibrated
pH Buffers
Conductivity Meter Calibrated
Conductivity Standard
Thermometer
Water Level Indicator Battery Checked
PID Meter Calibrated
Bailers
2" wWell Decontaminated
4" Well Decontaminated

Hand Calculator

Site Map With Well Locations

Well Keys

Sample Bottles and Additional Preservatives
Ice Chests

Trip Blanks

Methanol

Deionized Water

Squeeze Bottles

Personal Protective Equipment

Chain of Custody and Sample Record Forms
Tape Measure (0.01 feet increments)
Plastic Bags (to provide clean surfaces) (1 per well)
Watch With Second Hand

(2) 5 Gallon Buckets

Disposable Gloves

Paper Towels

Tape (for labels and dispenser)

Sharpie, Pens, Pencils

Blue Ice or Ice

Zip-Lock Bags, 1 Gallon
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TABLE 2

Field Equipment Checklist
Soil and Sludge Sampling

ITEM REMARKS

PID Meter Calibrated
Site Specific SWMU Work Plan

Generic Sampling Plan

Site Map With Sample Locations

Sample Bottles

Ice Chests

Trip Blanks

Methanol

Deionized Water

Squeeze Bottles

Personal Protective Equipment

Chain of Custody and Sample Record Forms
Plastic Bags (to provide clean surfaces)
Disposable Gloves

Paper Towels

Tape (for labels and dispenser)

Sharpie, Pens, Pencils

Blue Ice or Ice

Zip-Lock Bags, 1 gallon
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TABLE 3

Field Equipment Checklist
Air Monitoring

ITEM REMARKS

Tenax

Tubing

Pumps (+ spare)

Sampler mounting

Batteries

Timer (with alarm)

Record Log Book

Labels

Chain-of~-custody certificates
Wind monitoring system

Wind system mounting bracket
Wind recording system
Connector cables

Tripod mount for wind system - with anchor stakes
Compass

Level

Sling psychrometer

Ice Bath
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3.2 Pre-Sampling Operations

This section describes the activities which occur

prior to the actual collection of the sample.

3.2.1 Calibration of Field Instruments

Before the start of water sampling, calibrate pH and
conductivity meters according to procedures described in
Section 8. Take pH and conductivity standards along for
calibration verification and field re-calibration as
required. Obtain a copy of the monitoring well sample

record and chain of custody record from the files.

If Blue Ice is unavailable, ice should be obtained and
placed in 1l=-gallon Zip-Lock bags, and placed in the
cooler(s) before departing the lab. If Blue Ice is used,

remove it from the freezer and place in the ice chest(s).

3.2.3 Sample Record

A sample record 1is needed for each sampling event.

The following information should be recorded in the field

13
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Location of sampling
Sample identification
Date and time of sampling
Sample collection method
Field measurements

Other comments and ocbservations

It is important that during each sampling event that

specific

recorded.

observations regarding site conditions be

These observations include:

Weather conditions and wind direction

Physical surroundings (high weeds, standing
water, nearby activities)

Evidence of external contamination

Odors or color abnormalities

Fluid Sample Collection

3.3.1 Field Observations and Measurements

All

ground water sampling information is to be

14
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recorded on the monitoring well sampling form (Figure 1).

3.3.1.1 Well Condition

Observations regarding the well condition include:

° Condition of well identification markings
° Condition of lock
° Condition of well cap

° Condition of concrete pad
° Sediment in the well

Obstructions

The ground water sampling personnel should notify the
RFI manager of any deficiencies noted in the well
integrity. If the well is damaged, it will be repaired. If
the damage is so extensive that the well integrity cannot be
restored, the well will be plugged and a new well
installed. If the well screen 1is found to be blocked or
partially blocked with sediment, the well will be

redeveloped prior to any sampling activities,

3.3.1.2 Fluid Level Measurements

Upon arrival at the unit to be sampled, obtain static

15
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fluld level measurement for each well to bhe gampled priaxr to

any evacuatiloan. Remove each well cap and perform the

folloving =steps:

1

4

Ailr in the well head will bhe msampled for organic
vapors. The well cap will be partially removed
and a PID reading will be taken of the air
egoapling the well head.

Between each well, decantaminate the probe of the
wvater level indicator Ffolloving the procedures
listed in Section &§.0.

Slowly lower the probe into the well untill the
light comes on.

By moving the probe up and down (light on, light
offy, 1t ls passible to accurately locate the alr-
fluid dinteriface.

The water level will he 1lndicated by a constant
light.

With a finger, mark this posgition on the cable,
uslng the surveved elevation mark at the tap of

the casing (T.0.C. ) ag the measurement polnt .

17



Original Date 05/31/89
Revision Date 12/15/89

° Record the measurement on the ground water

monitoring sample record to the nearest 0.01 foot.

3.3.1.3 Depth of Well Measurements

Measure the total depth of the well by dropping the

weighted probe to the bottom of the well.

° After the static water level measurement is
obtained, 1lower the probe until it reaches the
bottom of the well.

° Slowly pull up the probe until the slack 1is gone
and a slight tension is felt.

° Raise the probe up and down slowly until a "feel"
for the bottom of the well is established.

° Measure the depth of the well from the cable at
the same elevation point as the water level
measurement.

° All measurements should be to the nearest 0.01
foot.

° Record measurement on the ground water monitoring
sample record.

° After each well reading is completed, thoroughly
decontaminate the probe following the procedures

listed in Section 5.0.

18
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3.3.1.4 Purge Volume Calculations

In order to assure that the sample collected is indeed
representative of actual aquifer conditions, it 1is necessary
to purge the well of stagnant water in the casing. This is
accomplished by bailing or evacuating three casing volumes
of water from the well or until it is bailed dry, whichever
comes first. If a well can be bailed dry, it requires
sufficient time to elapse for an adequate volume of water to

accumulate for the sampling event.

19
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The casing volume is calculated according to the

following formula:

One Casing Volume = L x F where

L = Length of water column = Total Depth - Depth to
Water
F = Gallons/Foot based upon well casing diameter

|
i

For 2" wells, 0.2 gallons/foot

For 4" wells, F

0.7 gallons/foot

For 5" wells, F

1.0 gallons/foot

The volume to be purged from each well is calculated

as follows:

Purge Volume = Casing Volume x 3
Example:

Total Depth, T.0.C., = 25.01 ft

Depth to Water, T.0.C. = 15.01 ft

Length of Water Column = 25.01-15.01 = 10.00 ft
Casing Diameter = 4" = 0.7 gallons/foot

Casing Volume = 0.7 gal./ft x 10 ft = 7 gal.

Purge Volume = 7 x 3 = 21 gallons

20



3.3.1.5 Well Evacuation

Before sample collectlion can begln, the water
collected from the monitoring well must be Ifresh aquifer
water. Hell evacuatlion replaces gtagnant well water with
repregentative aqulifer wvater. An interface probe will be
used to measure the wvater level in the well, the total depth
of the well, and weasure the thickness of floating product,
17 present. A baller may be used to check Ifor the visual
presence and measure the thickness of floating product. Iix
product 1lg pregent, a ground water gample 1sg typlcally nat

abtained,

Hells are evacuated by handbeailing or by pumping.
The actual method of evacustion is based upon silte

condilitions, FEach of the methods are discussed belowv.

In low yvielding wells, the standing water will be
removed until the well 1l esgentlally dry. The water level
in the well will be allowved to recover untilil a sufirficlent

volume lg present (o obtaln a samnple.

The first sample should be tested For pH,
temperature, and specliic conductance. HSamples should then
bhe collected and contalinerilzed in the ocder of the

parameter @

21



valatllization gengltivity (See Section 3.3.Z.4). The well
should be retested for pH, temperature and specliic
conductance afteyr sampling asg a measure of purgling
efflciencey and as a check on the gtablllty aof the water
samples over time, ALl well evacuation information should
bhe recorded on the Ground Water Honltoring Sample Recoard

(Figure 1).

2.3.1.8.1

Hand bailing 1s conducted by lowering a Teiflon{TH) or
stainless sgteel bailler slovly into the well, allowing water
to enter the baller, and 1lifting the collected water out of
the well. The baller is positilianed Just below the top of
the mstanding water in the well, so that the balled wvater 1=
remaoved fram the top of the water column. A minlmum oif

three standing well volumes are removed.

When using a baller to evacuate a well, place a new trash
can liner in a J-gallon bucket go that ag the bailer is

lowered and raised, the rope stays 1in the bucket and does

not contact the ground.

22



1} Hew roape should be used at each well when using

non—~dedicated ballers.

B
~

New digpomsable gloves ghould bhe worn at each well.

3 The bailer wmhould be emptled intao a S-gallon
bucket each time 1t 1ls railsged go that the volume
aif water evacuated can be measured.

4y Lower the bailler glowly into the well until it

contactse the water,

Allow the baller to fi1ll and ralse 1t,

[
~

(= Empty the beller into the S-gallon bucket,

3.8.1.8.2 Pumping

A Well Wilizard is a pneumatic pump used to remave wvater
from the well. During sample collectlon a maximum Llow
rate of 100 milliliters/minute (0,03 gal/miny should be
used, The actual flow rate should he measured uslng &
graduated contalner and timed uging a watch with a
second hand. This rate can change asg the water level

in the well droaps,

23
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The flow rate can be calculated by:

Flow Rate, gpm = Volume Collected (gallons) x 60 sec
# seconds to fill container

° If a gasoline generated engine is used, place the
engine at least 10 feet downwind from the well to
eliminate sample contamination from the exhaust.

° Wells MW-1, 2, 4, 5 and OW-11 will be evacuated

using a well wizard pump.

3.3.2 Monitor Well Sampling

3.3.2.1 Collection of Light Immiscible Layers
(Floaters)
The floater must be collected prior to any purging
activities. TIf the thickness of the floater is two feet or

greater, a bottom valve bailer will be used.

When the thickness of the floating layer is less than
two feet, then the bailer will be modified to allow filling
only from the top. The bottom check valve will be
disassembled and modified to allow filling only from the
top. A TeflonT™ sheet is placed between the ball and ball
seat to seal off the bottom value. The ball from the top

check valve 1is removed to allow the samples to enter from

24



the top. To overcome bucancy a stailnless steel plpe 1=
placed uon the retrieval line above the bailler. The bailer
ghould bhe lowered tao one-halif thickness of the floating

layer and the sample collected,.

3.2.4. % Collection of Heavy Immiscibles (Slinker’

The baller will he lawvered to the bottom of the well and

remaln there foar a few minutes berfore removing the baller

out of the well.

3.3.Z.,3 Bottle Fllliing Procedure

If the well was not balled dey and the water level i1g
recavering to provide guificlent water to 41l all of the
sample bottles, then gamples should be collected
tmmedlately. I¥ the well was completely evacuated and /sor
recovery lg slovw, wvalt for a gufflclent volume of wvater to
recaver in the well to fill all of the gample bottles hefore

heginning to collect samples.

o not aver f£low the bottles when fllling them g this

will dilute the premervative,

25




When filling VOA and TO¥ containers, slowvly fill the
contalner until the menimcusg 1s just abave the lip of the

container. Fliace the cap (Teflon (TH) side taowards sample)’
aon the contailner and tighten. Check for alr bubbles by
Inverting the container and tapping gently. There should be
no headppace (alr) in the cantainer. I¥ headsgpace 1m
present the sample ghould be discarded and the container

refilled. (Hote: If the sample ils discarded, additional

preservative will need tao be added to the contailner.)

Do nat touch the insgide of the baottle cap. Cape should
never be placed on the ground. 1f a cap l1g accidentally
drapped, 1t should be rinsed with delonlized water followed
by a ringe with the samnple prior to beilng placed on the

bottle. Note in the fleld notes 1f thilis occurs.

Keplace the well cap and lock the well,

26



d4.03.2. 4 Ordexr

of Callection

Sample hottles should be filled in the order listed

below:

metals analysils.

0. 45

metals,
metals,

analvzing faor

Parameter

Volatile Organloces

TOH
TOd, Phenols, Nitrate,
Ammonia

Extractable Urganilcs

Chlaride and Sulfate

Cynade
fladlonuclides
Hetals

3. 3.2.5 Flltration

Ground water

micron filter

paper

The

metals.,

when
The sample is not flltered 1f analyzing for

lliguld 1s preserved wilth

27

YOa viale/s

Teflon (TH) materlal

Pint amber glass/Septa
cap, HZ504

Guart glass HZ504

GQuart glass/TFERE

Guart plastic, none

Buart glass, NaOH

Guart plagtic, HHNO3

Fint plastic

gamplesg may require Ifiltering prior

anelyzing for dilissolved

to

nitric acilid wvhen

Bepta cap of

to

The filtering of samples ls performed with

tal



B.3.2.6 Dispaogiltion of Flulds

BExcess sample water (with the bailed water) willl be
retailned in drumg on the site until the analytical results
determine 1¥ the water i1s contaminated. If the analytical
regults indicate that the waters need no special handling,
the wvater willl be discharged into the wastewvater treatment
sgystem onslte. ¥hen the purged water is deemed a hazardous
material, it will be drummed and disposed properly. The
amount of water from the decontamination effort isg expected
to he relatilively small. Thig water will be dispoged af in

the Giant Reflnery wastewater treatment plant system.
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3.4 Soil Sampling

3.4.1 Soil Sampling Locations and Techniques

The purpose of the soil sampling plan is to initially
determine if a release has occurred at a particular Solid
Waste Management Unit (SWMU). If the soil sample results
indicate a significant release, then additional soil
sampling locations and/or the installation of wells adjacent

to the particular SWMU will be required.

Soil sampling locations will be selected in order to
adequately determine if a release has occurred. The number
and depth of each soil sampling location will be specified

in each SWMU Site-Specific Facility Investigation Work Plan.

The choice of which sampling technique to be used will
be determined on the basis of a number of factors; such as
depth of the sample to be collected and the composition of

the material to be sampled.

3.4.2 Surficial Sampling
3.4.2.1 Shovels, Spatulas and Scoops
Surface grab samples may be obtained with shovels,

spatulas, or scoops. These implements will be of stainless

29



gteele congtruction 1T available, Grab samples are an
efflclent collection technique and the mamples may be

Indlcative of the range of contamlination at the glte.

3.4.%Z,.2 Hand Augers

flanual soll probes, referred ta as hand augers, may be
used to collect smamples up to several feet in depth,
depending upon soil conditiaone. The soll sampler tube will
he of stalnless steel constructlan, The tube hasg a T-shaped
handle which i1g uged tao push or auger the tube into the
ground. When the tube hag been filled with msoll ta the
desired depth of sampling, it 1s removed and the golil gample
extruded from the tube. The sample 1sg placed in the

appraoprlate sample bottles for delilvery to the laboratory.

Samples may be collected by using the combination of a
backhoe and hand auger. Thig will be accomplished by usilng
the backhoe to excavate the area where samples will be
collected, A hand auger will then be ugsed to bhore
horizontal so0il cores at the desired mample depths.
Verticle gamples may also be collected from the bhottom of

the excavated area.
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3.4.3 Boreholeg/Core Samples

Boreholes for gamples will be advanced by a drilling
rig employing hollow stem augerd. There will be no

caompaglting of soil samplilng.

Core wamplers are uged in conjunctlion with hollow-atem
augers to collect soll samples Ifrom depths which cannot be
reached by a goll probe. Samples are collected by remaving
the stem of the auger and ilnserting a core sampler. three
types of core samples which may be umed 1in the RFI are

described bhelow,

3.4,.3.1 Shelby Tube

A Bhelhy tube 1 8 metal cylinder with sgharpened ends
for cutting into the soll. The tube ig pushed into the goil
by applying downward pressure Ifrom a drilliing rig or other
apparatus. Shelby tubes will be of gtelnless steel
caongstruction. Shelby tubes will not be used in loose solls
because the golil will fall out of the tube during removal of
the tube. The so0il will be extruded from the tube and a
sample collected at the desired point af the core. The
gample will be placed into a wide-mouth Jar for chemical
analysils. Alternatively, the endsg aof the tube may be capped
and the entire core transported intact, depending upon the

nature of the analvees to be periformed.
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3.4,3.2 3Bplit-Spoon Jamplers

A Bpllit spoon conslsgts of a hollaw steel cylinder split
in hali and screwved into an aouter tube and tip. The spllic-
spoon i1s typlcally “hammered” into the soll. After the tube
im pulled from the soll, the goill cylinder 1g removed Lrom
the drill rod and opened to remove the soil core. Split-
spoons will bhe used for obtalning samples af unconsolidated

soll and may also be uged to penetrate some types of rocl.

3.4, 3.3 “Flve Foot CHE TubesY

A Tive Foaot CHE tube 1 & 3-1/% inch diameter split
core barrel wvhich is placed into the lead auger. The tube
iz pushed Into the soll at the game drilling rate as the
augers. After the tube is pulled Irom the goll, it 1g
detached from the driil rod and opened to remove the soll
care, CHE tubes will be used for obtalining samples of
congollidated soil and used to penetrate some types of rock.

&7 o

B.4.4 Soll Sampling Screening Technlgues

Fleld instruments are ugeiul tao provide g limited
degres of onsgilte characterizetion of goll contaminatlan. A
phato-ionlzation detectlon meter (PID) willl be used to

The PID weter will be calibrated o

soresen Lor
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henxene. Otner methods for soill soreening will include

visual eilgne of contamination and/ or notilceable adors.

2.4.89 Lithologlc Logoaling

Petalled logs will be maintalned for each boring.

Lilsted below 1s a general degcription of solls to be uged to

describe thelr physilcal characterilstice:

iy Lithalagy

2% Calor ladjectives -light, dark, mottled, mixed)

3) Slze (fine, wmedlum, coarse!’
4% Holsture (dry, molst, wet)
55 Odor (or no odor)y
&) Other descriptive terms:
a. Lensg = 1 dinch
b, f.ayer » 1 i1nch
G Interbedded
d. Slickengided-so0ills having inclined planes of

wveakness, glossgy 1in appearance

3.4,6 Dispoglition of Soils

ALl drill cuttings generated by borehole advancement
for soll gamples will be placed back in the hole or
collected and containerized at each SWHU. fallowing recelpt
oF the analytlcael results Ifrom each SWHU the containerized

sgolls will be transparted to the land trestment area at
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Glant Refinery. Foills placed back 1in the bore holes or
excavated area must bhe campacted wilth a probe or the
backhoe unit uged for excavatdon. If the drill cuttings
must be taken to anocther regulated facllity, appropriate
laboratory samples of cuttings fLfrom borings will be

collected.,

3.8 Surface Water Sampling

3.%G.1 Sampling Criteria and HMethods

Samples will be collected f£rom locatlons which will
adequately define 1f a release has occourred from a
particular SWHU. The locationg for each sampllng event will
be speciliiied in each SWHY Silte Speciiic Faclllty

Investligation Work Flan.

Beakers, jars or dippers may be used to obtaln a
suriface wvater sanmnple. They can be attached to a rod or pole
to extend the reach of the samplesm away $raom the bank (this
type of pampling device 1lg commonly called a pond sample’.
The mample collectlion container should be constructed of
glags, linear paolyethylene (LFE), Teflon (TH}, or stalnless

wteel,

Welghted bottles may be uged to collect a water zsamnple at

depth, These devices

are Daglcally a jar wilth & cork or
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plug ;1in the maouth that can be opened after the bottle 1z
lowvered on a rope ar chain to a desired depth; once the
Bample ¥ills the Jar, the appeaeratus 1s ralsed to the
suriace.

If a multiple phaee contamlinant (for erxapmlie,
dmmiscible organlc liguids) or stratified water layersg are
suspected, a sampler such ag the Coliwvasa Sampler may be
uzed to obtaln composite water samples in the vertical
profile. This sampler ls a tube with a stopper at the
hottom connected through the tube to a locking handle at the
toap. The stopper 1ig locked into lts open pogltion before
the gampler lg lowvered through the water. A the gampler 1s
slowvly lowered into the water the layers of contaminants ar
ather flulds encountered will enter the tube. After the
sanpler reaches bottom (or the desired depth), the etopper
i1z pulled upwvard and locked into a8 seal with the bottom of
the tube. The sampler 1s removed from the water and idts
contents transferred to a sample bottle or multiliple bottlies

1% samples of the stratifled layers are degired.

Descriptions of the desilgn, congtruaction and usge of
the welghted bottle and Coliwasa samplers are contalned in
Era publication 600/2-30-018, “YSBamplers and Sampling
Frocedures for Hazardous Waste Streams, * by B, R. deVera, et
wl, January 1980; this document ls presented as an Appendilx

to "Test Methods for Bvaluating Solid Waste, Y EPA

publilcation SW-846, 1980,
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J. 8. @ Running Water

The Gilant Refinery facllity is located 1in an arid
degert enviranment, with no perennial gtreams. Intermittent
gurface vater ilow occurs during and immedliately arfter
infreqguent railnfall events and sgnowv melts. Because of the
infrequent surface water flowe, no discussions are included

on gampling techniques of running weaters.

1f a low flow rate or shallow channel prohibit direct
use of a dipper, a gtalnless steel shovel can be uged to dig
a gmall hole into which water can collect. Sufflcient tilime
zhould be allowed for distrubed gediments to settle before

the sample lg abtailned.

3.6 Alr HMonltoring

Aly monitoring may be requilred in later sampling
evernts, i¥ thig le necesgary, maonitoring for the
hydrocarbone will be done using Tenax tubes. This approach
allowse for genslitive detectlon levels and compound analyses.
Samples can be obtalned from the tubes for detalled gas
chromatograph analyeils of sgpecliic compounds. A diaphragm
type pump will be used to draw the ailr through the tube with
a fliow meter to check the flow rates. The sampling helght
will be approximately 1.9 meters. With the avallability of
pergonnel ongite, the wampling will be done with manual

gtarts and atops,
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A meteorcologlcal gystem, conglgting of wind direction,
wvind speed, and temperature will be installed for the sample
period on a tripod appraoxdimately three meters above ground
surface. The reilnery already collects precipiltation and
these data will be avallable for the study. Stapility will
be calculated by the data collection gystem and recorded.
If a strip chart data collectiaon sygtem 1ls used, the
stablllity will be calculated from the fluctuations of wind
direction combined with the wind speed and time of day
following »eﬁtahliﬂhed EPA procedures. Appendlx B cantaines
data on wind direction and speed, temperature,

precipitation, and mtability for Gallup, New Hexlco.
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4.0 SAMPLE LABELING

As soon as all sample containers have been

properly

filled with sample, the bottle 1labels should be completed

with the following information:

° Sample identification or well number
° Location
° Date/Time of collection

° Collector's initials

° Sample preservation techniques

° Analytical parameters

° Comments

The label will be filled out with waterproof,

indelible ink. All information except sample

ID or well

number and date/time of collection shall be completed prior

to going into the field. The sample ID and date/time of

collection will be handwritten on the 1label by the
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collector. After filling out the 1labels, they should be
sealed with a piece of two inch wide clear tape. Make sure
that the tape 1is 1long enough to go completely around the

container so that it sticks to itself.
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5.0 DECONTAMINATION PROCEDURES

The following procedures are applicable to

decontamination of:

° Drilling equipment and vehicles

a

Sampling equipment

5.1 Drilling Equipment and Vehicles

Decontamination of large drilling equipment and
vehicles 1is required to prevent cross contamination of
boreholes from which soil samples will be retrieved for
chemical analysis. This procedure also provides for the
protection of personnel subsequent to demobilization from

restricted areas.

° Steam or water rinse with potable water if needed

to remove mud or dirt.

° Rinse with clean, potable water.

During decontamination of drilling equipment and

accessories, it is especially critical to <clean the inside
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of hollow-stem augers flights, drill rods and drill bits
(particularly roller bits), as well as all couplings and
threads. As a general rule, decontamination can be limited
to the back portion of the drill rig and those parts which
come in direct contact with samples or casing, or drilling

equipment that is placed into the borehole.

5.2 Sampling Equipment

Sampling equipment includes all sampling devices and
containers which are wused to collect or contain a sample
prior to final sample analysis. Before its initial use, all
sampling equipment which may contribute to the contamination
of a sample must be thoroughly decontaminated. Unless
specific documentation exists that sample equipment has been
decontaminated, decontamination should be conducted before

use.
Sampling equipment can generally be cleaned by hand.
The following procedure is given as a sequence which should
be modified to be consistent with onsite conditions.
° Scrub with potable water to remove mud and

residue.
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Scrub with a non-phosphate detergent if necessary

to remove mud and residue.

Rinse with clean potable water.

Rinse with an approved organic solvent (i.e.

isoproyl or methanol alcohols).

Allow the equipment to air dry as long as

practical.

Wrap in plastic bags or other appropriate

containers if necessary to prevent

recontamination.
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HAMPLE CUSTODY

aAgEuring the ilntegrity of a gample from the time of

callection to data reporting 1s esmgential. Chain of custody

pracedures are ilntended to dooument sample possession Lrom

the time af collection of final digpogltian.

A mample 1g consldered to be under a persan‘s cugtody

1f it 1s 1n a persan’s physlcoal posgesgsilon, 1in view of the

pergson after takilng paossession, secured by that person =o

that no one may tamper with 1t, or secured by that person 1in

an area that 1lg regtricted to authorized personnel.

65,1 Chailn of Custody Record

The chain of custody record shall include the following

information:

1) Facility name

2y Type and anumber of smamples

3 Sample location and (D

47 Collectlon date(sr and timel(s)
5y Analyges required
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53 Number of contalners for each sgsample

7 Additional remarks or comments as needed

a8y SBample team leaders slgnature

9 Signatures of all individuals invaolved 1ln the
chain of posgesslio

10y Inclusive dates and time of possegsalon

A gample form 1g shown 1in Flgure 2, The ariginal chaln

of custody form must accaompeny the samples, One copy of the

chaln of custody form should be kept in the project files.

6,2 Trangfer of Cusgtoady

This smectlion describes the digpogltion of the sampleg

after collectiaon.

6,2.,1 Unglte Cugtody

The mample collectors will prepare the requested

performance check samples and place the ganples In a cooler.

The information regarding date and time aX

A
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control sample preparation will be recorded on the chain

of custody form at this time.

6.2.2 Contract Laboratory Custody

The delivery person will relinquish the samples to the
contract laboratory. The contract lab will notify Giant of

samples receipt and condition.

The contract 1lab will be responsible for documenting
custody within their laboratory and documenting custody of
samples transferred to their subcontractors for analysis.
This documentation is to be made available to Giant wupon

request.
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7.0 ANALYTICAL PROCEDURES

7.1 Methods

In order to adequately evaluate analytical data,
consistency of methodologies is crucial. EPA~-approved
methodologies, such as those identified in the third edition

of Test Methods for Evaluating Solid Wastes or equivalent,

should be wutilized when available. Any and all method
modifications of the analytical procedures should be clearly
defined and justifiable based upon the nature of the samples
being submitted. The following factors are to be considered

when selecting methodologies:

Scope and application of procedure
Sample matrix

Potential interferences

Precision and accuracy

° Method detection limits

A list of methods currently utilized by Giant in the
RFI program 1is listed in Table 4 for ground water sampling,
and Table 5 for soil sampling. Appendix C 1lists analytes
and methodologies for Appendix IX. Appendix VIII is a list

of approximately 375 constituents, some of which cannot be
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EPA Method

Parameter SW-846 600
pH 9040  150.1
Specific
Conductivity 9050 120.1
Tac 415.1
TOX 9020
Chloride 9252 325.3
Iron 6010 200.7
Manganese 6010 200.7
Sodium 6010 200.7
Phenols 9065  420.1
Sul fate -~ 375.4
Arsenic 7061 206.3

206.2
Barium 6010  200.7
Cadmium 6010  200.7
Chromium 6010 200.7

TABLE 4

GROUND WATER SAMPLING AND ANALYSIS PLAN
AHALYTICAL PROCEDURES

Description

Electrode

Wheatstone Bridge
Combustion or
Oxidation

Microcoulometric

Titration

1cp

ICP

ICP

Colorimetric, 4-AAP
Distillation, Solvent
Extraction

Turbidimetric

AA/Hydride
GFAA

Icp
1cp

Ice

*All units in mg/L unless otherwise noted.

P - Plastic, G - Glass, A -

Amber, T -

Teflon

Holding Detection
Container Preservative Time, Days Limit*
P None on-Site NA
Analysis
P None On-Site NA
Analysis
G/T H5S0, 28 1.0
G/A/T H5S0,, 7 0.010
Septa Seal
P None 28 1-5
P HNO3 180 0.02
P HNO3 180 0.01
P HNOz 180 0.02
G HyS0,, 28 0.005
P None 28 1.0
P HNOz 180 0.005
0.005
P HNO3 180 0.05
P HNOz 180 0.01
P HNO3 180 0.02



TABLE 4 (Continued)

GROUND HATER SAMPLING AND ANALYSIS PLAM
AMALYTICAL PROCEDURES

EPA Method Holding Detection
Parameter SW-846 600 Description Container Preservative Time, Days Limit*
Lead 7621 239.2 GFAA P HNOz 180 0.005
Mercury 7470 245.1 Cold Vapor P HNOz 180 0.0005
Selenium 7741 270.3 AA/Hydr ide P HNOz 180 0.002
' 270.2 GFAA 0.005
Silver 6010  200.7 Icp [ HNOz 180 0.01
Fluoride ---- 340.2 Electrode P None 28 0.10
===~ 340.1 SPADNS (Distillation P None 28 0.10
Required)
{
Nitrate ---- 352.1 Colorimetric P H2S0, 14 0.10
Endrin 8080 608 GC/EC G/T None 7 0.0002
Lindane 8080 608 GC/EC G/T None 7 0.004
Methoxychlor 8080 608 GC/EC G/T None 7 0.10
Toxaphene 8080 608 GC/EC G/T None 7 0.005
2,4-D 8150 --- GC/EC G/T None 7 0.10
2,4,5-TP 8150 .- GC/EC G/T None 7 0.01
Silvex
Radium SM 705 Precipitation P HNOz 180 1pCi/L
Gross Alpha SM 703 [ None 180 2pCi/L
Gross Beta SM 703 P None 180 3pCi/L
Total
Coliform 9132 Membrane Filtration Sterilized NasS,03 0.25-1 1/100ml
Vanadium 6010 00.7 Icp P HNOz 180 0.02

*All units in mg/L unless otherwise noted.

P - Plastic, G - Glass, T - Teflon



TABLE 4 (Continued)

GROUMD WATER SAMPLING AND ANALYSIS PLAH
AMALYTICAL PROCEDURES

EPA Method Holding Detection
Parameter SW-846 600 Description Container Preservative Time, Days Limit*
Mol ybdenum 6010  200. Icp P HNO3 180 0.05
Calcium 6010  200. Icp P HNO3 180 0.05
Potassium 6010  200. 1CP P HNO3 180 Variable
Magnesium 6010 200, 1cp P HNO3 180 0.030
Nickel 6010 200, Icp P HNO3 180 0.05
Copper 6010  200. Icp P HNO3 180 0.01
Bicarbonate Titration P None 1714 1
Carbonate Titration P None 1/14 1
Cyanide 9010  335. Colorimetric G NaOH 14 0.02
Ammonia 350. Nesslerization P H,S0, 28 0.05

Distillation

VOA's 8240 624 GC/MS VOA HCl 14 0.005
Semi-VOA's 8250 625

or 8270 GC/Ms VOA HCl 14 0.010

*All units in mg/L unless otherwise noted.

P - Plastic, G -

Glass, VOA - 40 ml of glass container with Septa seal



TABLE 5

Soil Saspling and Analysis Plan
Analytical Procedures

Original Date 05/31/89
Revision Date 12/15/89

EPA Method Holding Detection(1)
Parameter SW-846 Description Container Preservative Time, Days Limit
TPH Modified
8015 GC-FID G 4°C 28 25
oil &
Grease 9071 Gravimetric G 4°C 28 100
Background
Metals:
Antmony 6010 1cp P,G 4°C 180 0.05
Arsenic 7061 GFAA P,G 4°C 180 0.005
Barium 6010 Icp P,G 4°C 180 0.01
Beryllium 6010 Icp P,G 4°C 180 0.001
Cadmium 6010 1cp P,G 4°C 180 0.005
Chromium 6010 Icp P,G 4°C 180 0.01
Copper 6010 Icp P,G 4°C 180 0.01
Lead 6010 Icp P,G 4°C 180 0.05
Mercury 7470 Cold Vapor P,G 4°C 28 0.0002
Nickel 6010 Icp P,G 4°C 180 0.001
Potassium 6010 Icp P,G 4°C 180 5.00
Selenium 7710 GFAA P,G 4°C 180 0.005
Vanadium 6010 Icp P,G 4°C 180 0.002
Zinc 6010 IcP - P,G 4°C 180 0.01
pH 9045 Electrode P,G 4°C 14 NA
ToC 9060 Combustion/ G 4°C 28 0.02 percent
Oxidation
Benzene 8020 GC/PID G 4°C 14 0.005
Toluene 8020 GC/PIC G 4°C 14 0.005
Ethyl-
Benzene 8020 GC/PID G 4°C 14 0.005
Xylenes 8020 GC/PID G 4°C 14 0.005
Phenolics 9065 Colorimetric G 4°C 14 1.0
Cyanide 9010 Colorimetric P,G 4°C 28 0.5
Asbestos 600 - Phase P,G None 180 Particles/
Interim Contrast Volume
Microscopy

*AlL units in mg/kg unless otherwise noted.
() petection limits in soil may vary depending upon the matrix of the individual samples.

P - Plastic
G - Glass
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measured. The Appendix IX 1list contains those analytes in

Appendix VIII which can be quantified.

7.2 Detection Limits

It is imperative that the analytical procedures chosen
have method detection 1limits appropriate for the intended
use of the data. Ideally, procedures should be selected
which have a Method Detection Limit (MDL) that is five times
lower than the regulatory threshold limit. The detection
limits for ground water samples for the procedures are
listed in Table 4. Table 5 lists detection limits for soil
samples. Appendix C lists detection limits for soil samples

for Appendix IX constituents.

7.3 Sample Container, Preservation and Holding Times

Sample container selection, preservation techniques
and holding times (length of time between sample collection
and analyses) must be addressed for every sampling
activity. This is necessary to assure that the sample does
not deteriorate or become contaminated. Sample
deterioration can occur through processes such as biological
degradation or chemical precipitation. Sample contamination

or alteration can occur due to adsorption, absorption, or
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leaching effects due to the interaction of the sample and
the container material. Appropriate sample containers,
preservation, and holding times are 1listed in Table 4 for
ground water samples and Table 5 for soil samples. Appendix
C lists sample containers, preservation, and holding times
for Appendix IX analytes. Additionally, all samples except
trace metals preserved with nitric acid should be maintained

at 4©C from the time of collection until analyses.

Note: Nitric acid for trace metal preservation must
be of wultra-trace grade dquality. Samples preserved with
acids should be at pH <2, Samples preserved with sodium

hydroxide should be at pH >12.

7.4 Sample Preparation

Proper sample preparation is an integral part of any
analytical program. Sample preparation techniques irclude
filtration, digestion, and distillation. These steps may
not be omitted from the various methodologies unless
approval is obtained from the Giant RFI Project Manager.
Any additional preparation above and beyond normal standard
operating procedures should be documented and confirmed by

the QA/QC manager.
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7.5 Laboratory QA/QC

The laboratory's QA/QC program is included as Appendix

D of the Generic Sampling Plan.
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 Field Instruments

8.1.1 pH Meter

The pH meter should be calibrated before 1leaving the
lab using a two point calibration method. Normally, the
meter will be calibrated with pH 7 and pH 10 buffers. At
each well, pH calibration should be verified using the pH 7
buffer solution. If the result of this calibration does not
agree within + 0.05 units, the meter should be recalibrated
as above. Results of all calibration verification and
recalibration must be recorded in the field notes for a

given sampling event.

8.1.2 Conductivity Meter

The conductivity meter calibration should be checked
according to manufacturer's specifications. The
conductivity reading should be within 5% of the expected
value of the standard. Calibration should be checked at the
lab before going into the field and every four hours
thereafter. Results of the calibration verifications made

in the lab and in the field must be recorded in the field
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notes for a particular sampling event.

8.1.3 PID Meter

The PID meter should be calibrated each day it is used

in the field. Three steps need to be taken in order to

calibrate the PID meter:

° Check the battery

° Set the zero point

° Use calibration gas according to manufacture's
instructions.

Results of all calibration verification must be recorded in

the field notes during a particular sampling event.

8.2 Laboratory Instrumentation

It is recognized that instrument calibration
procedures vary from instrument to instrument.
Manufacturers' guidelines should be followed. The frequency

of calibration for a number of instruments is addressed

below. This information 1is obtained from SW-846, third
edition, Test Methods for Evaluating Solid Waste. This
section is not intended to be comprehensive 1in nature. The
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contract laboratory is responsible for detailing
QA/QC protocol in addition to the items listed here.
8.2.1 ICP
° Calibrate the instrument according

manufacturer's recommended procedures.

its own

to

° Two types of blanks are required: calibration

blank and reagent blank.

° Check calibration using a blank and two standards.

end of each run by analyzing blank and check
standard. Standard should be within
expected value; if not, terminate analysis,
correct problem, and recalibrate.

calibration blank should agree within

standard deviations of the mean blank.

Verify calibration every 10 samples and

at the

10% of

The

three

If not,

terminate analysis, coriect problem, recalibrate,

and reanalyze the previous 10 samples.

° Analyze interference check sample

the

beginning and end of an analytical run or twice

during every 8-hour work shift.
Replicate samples and spiked samples

run at a frequency of 10%.
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° Duplicate spiked samples must be run at a
frequency of 20%. The Relative Percent
Difference (RPD) shall be + 20% for sample values
greater than 10 times the detection 1limit. Spike
recovery is to be + 20% of the actual value.

° Serial dilution checks where applicable.

° Detection limit verification on a quarterly basis.

8.2.2 Atomic Absorption Spectrophotometer

° Calibrate each run using a blank and three
standards.
° Verify calibration by running blank, and

mid-point standard every 10 samples and at the
end of each run. Results must be + 10% of true
result or terminate analysis, correct problen,
recalibrate, and reanalyze samples.

Replicate and spikes must be run every 10 samples
or with each matrix type, whichever 1is more
frequent.

° Method of standard additions should be employed

as required.
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TOC Analyzer

Calibrate according to instrument manufacturer's
recommendations each run.
Verify calibration by analyzing blank and check

standard every 10 samples. If results are not +

10% of expected value, terminate analysis,
correct problem, recalibrate, and reanalyze

previous 10 samples.

Quadruplicate analyses are required for most
ground water samples.

Replicates and spikes must be analyzed at a
frequency of 10%, or at least one in each

analytical batch.

8.2.4 Gas Chromatographs

Initial demonstration of capability.

QA/QC as per individual methods in SW=846, 3rd
edition.

Five point calibration curve for each compound.
Blank and calibration verification every 8 hours.
Internal standard added to all blanks, standards,

and samples.
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8.2.5 Gas Chromatography/Mass Spectrometry

Initial demonstration of capability.

Meet tuning criteria as per SW=846, 3rd edition
Internal and surrogate standards added to blanks,
standards, samples.

Blank and standard calibration verification each

run.

8.2.6 UV-Vis Spectrophotometer

8.2.7

Multi-point calibration as specified in
individual methods in SW-846, 3rd edition.
Calibration verification as per individual
methods in SW-846.

Replicates and spikes will be analyzed at a
frequency of 10% or at least one in every

analytical batch.

TOX Analyzer

All samples will be analyzed in replicate at a

minimum. Most ground water samples are to be

analyzed in quadruplicate.
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Check absorption efficiency of each newly
prepared batch of carbon.

Run at least two nitrate wash blanks at the
beginning of the day and one nitrate wash blank
after every eight pyrolysis determinations.

Run duplicate instrument calibration standards at
the beginning of each day and after every eight
pyrolysis determinations.

Verify calibration with an independently prepared
check standard every fifteen samples.

Analyze duplicate spiked samples every ten

samples.
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9.0 STATISTICAL METHODOLOGY

In order to determine if a release of metallic
constituents has occurred from a unit, a One-Way Parametric
Analysis of Variance will be calculated at specific SWMU's.
These data will be compared with the background metals data
obtained during the Land Treatment Demonstration. One
sampling interval with four independent samples per boring
and at least three borings will fulfill the minimum sample

requirements.

9.1 Statistical Comparison of Background Metals Data

Based on the Demonstration Permit (NMD000333211-1) and
the Permit Application Report (June 1986, Appendix A), a
Land Treatment Demonstration was conducted to show treatment
capabilities for refinery waste generated by Giant Refinery
Company. The demonstration period lasted from April 1987
through March 1988, The following table 1lists the
background metallic data, which was collected from a plot of

land adjacent to the land treatment demonstration.
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Background Metals, Statistical Information

Background
Metal Mean Variance N
Sb 0 0 18
As 3.0 9.0 18
Ba 258 2147 18
Be 1.06 0.1 18
cd 0.04 0.02 18
Cr 4.41 1.74 18
Cu 4.82 0.68 18
Pb 5.25 28.4 18
Hg 0 0 18
Ni 7.75 2.2 18
K 1325 78540 18
Se 0 0 18
v 12.6 3.26 18
Zn 11.2 4.14 18

The statistical methodology as outlined in the
"Statistical Analysis of Ground Water Monitoring Data at
RCRA (Resource Conservation and Recovery Act) Facilities,

Interim Final Guidance, February 1989 follows:

9.2 One-Way Parametric Analysis of Variance

In order to apply a parametric one-way analysis of

variance, a minimum number observations 1is needed to give

meaningful results. At least p > 2 dgroups are to be
compared (i.e., two or more borings). It is recommended
that each group (here, borings) have at least three

observations and that the total sample size, N, be large

enough so that N-p > 5. A variety of combinations of groups
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and number of observations in groups will fulfill this
minimum. One sampling interval with four independent
samples per boring and at least three borings would fulfill
the minimum sample size requirements. The borings should be
spaced so as to maximize the probability of intercepting a

plume of contamination.

9.2.1 Purpose

One~way analysis of variance is a statistical
procedure to determine whether differences in mean
concentrations among borings, or groups of borings, are
statistically significant. For example, is there
significant contamination of metals at a SWMU compared to

background conditions.

9.2.2 Procedure

Suppose the regulated unit has p borings and that nj
data points (concentrations of a constituent) are available
for the 1ith boring. These data can be from either a single
sampling period or from more than one. In the latter case,
the wuser could check for seasonality before proceeding by
plotting the data over time. Usually the computation will

be done on a computer using a commerically available

64



Original Date 05/31/89
Revision Date 12/15/89

program. However, the procedure 1is presented so that
computations can be done using a desk calculator, if
necessary.
P
Step 1. Arrange the N = £ nj data points in a data

i=1

as follows:

(N is the total sample size at this specific regulated
unit):

Boring Total Boring Mean

(from (from
Observations Step 1) Step 2)
_ | | o _
Boring No. 1 | X717 « . . « - « X1n | X1, | X1,
| i | I
2 | | |
3 | l |
| I | —
u | Xy1 | Xu | Xu
I I |
o | | _
p | Xp1 Xpn | Xp. | Xp.
l p__| |
I I | —
I I X, I X,
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Step 2. Compute boring totals and boring means as
follows:
Xi, = nj
£ Xjj . total of all nj observations at boring i
L1
_ 1
Xj. = nj Xj. , average of all nj observations at boring i
X,.=p nj
£ £ Xjj , grand total of all nj observations
i=1 j=1
_ 1
X,. = N X_, , grand mean of all observations.

These totals and means are shown in the last two colunns
of the table above.

Step 3. Compute the sum of squares of differences
between boring means and the grand mean:

SSyells = P _ _ p 5
£ng (X4, - X, )%= £ 1 X% -
1=1 1=

1 x2

N

(The formula on the far right is usually most convenient for
calculation.) This sum of squares has (p-1l) degrees of
freedom associated with it and 1is a measure of the

variability between borings.

Step 4. Compute the corrected total sum of squares
SSrotal = P nj _ P nj
£ £ (Xiy - X, )2 =¢£ £ X239 = (X2../N)
i-1 j=1 i=1 j=1
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(The formula on the far right is usually most convenient for
calculation.) This sum of squares has (N-1) degrees of
freedom associlated with it and 1is a measure of the

variability in the whole data set.

Step 5. Compute the sum of squares of differences of
observations within borings from the borings
means. This is the sum of squares due to

error and 1is obtained by subtraction:

SSError = SSTotal ~ SSBorings

It has associated with it (N-p) degrees of freedom and is a

measure of the variability within borings.

Step 6. Set up the ANOVA tables as shown below. The
sums of squares and their degree of freedom
were obtained from Steps 3 through 5. The
mean square quantities are simply obtained
by dividing each sum of squares by its

corresponding degrees of freedom.
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ONE-WAY PARAMETRIC ANOVA TABLE

Source of Sums of Degrees of Mean F
Variation Squares Freedom Squares
Between
borings SSBorings p-1 MSBorings F = MSporings
= SSBorings/ (p-1) MSgrror
Error
(within
borings) SSError N-p MSError
= SSError/ (N-p)
Total SS7otal N-1
Step 7. To test the hypothesis of equal means for
all p borings, compute F = MSBorings/MSError (last
column in above table). Compare this statistic to the

tabulated F statistic with (p-1) and (N-p) degrees of
freedom at the 5% significance level. If the
calulated F value exceeds the tabulated value, reject
the hypothesis of equal boring means. Otherwise,
conclude that there is no significant difference
between the concentrations at the p borings and thus

no evidence of boring contamination.

In the case of a significant F (calculated F greater than
tabulated F in Step 7), the user will conduct the next few
steps to determine which compliance boring(s) 1is (are)
contaminated. This will be done by comparing each
compliance boring with the background boring(s).

Concentration differences between a pair of background
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borings and compliance borings or between a compliance
boring and a set of background borings are called contrasts

in the ANOVA and multiple comparisons framework.

Step 8. Determine if the significant F is due to
differences between background and compliance borings

(computation of Bonferroni t-statistics)

Assume that of the p borings, u are background
borings and m are compliance borings (thus u + m =
p) . The m differences--m compliance borings each
compared with the average of the background
borings--need to be computed and tested for
statistical significance. If there are more than five
downgradient borings, the individual comparisons are
done at the comparisonwise significance level of one
percent, which may make the experiment-wise

significance level greater than five percent.

° Obtain the total sample size of all u background
borings.

Nyp = U
£ nj
i=1

Compute the average concentration from the u
background borings.

— u —
Xup = 1 £ X3
nup 1=1

°

Compute the m differences between the average
concentrations from each compliance boring and
the average background borings.

Xin"s(‘up, i=l,.,..,m
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° Compute the standard error of each difference as

SEj = [MSgrror (1/nyp + 1/nj)/1/ny)11/2

where MSgprror 1s determined from the ANOVA table
and ni is the number of observations at boring i.

° Obtain the t-statistic t = T (N-p), (1- c/m) from
Bonferroni's t-table with ¢ = 0.05 and (N-p)
degrees of freedom).

° Compute the m quantities Dj = SEj x t for each
compliance boring i. If m > 5 use the entry for
t(N--p), (1-0.01). That 1is, use the entry at m =
5.

9.2.3 Interpretation

If the difference Xj,K - iup exceeds the value Dj,

conclude that the ith compliance boring has significantly
higher concentrations than the average background borings.
Otherwise conclude that the boring 1is not contaminated.
This exercise needs to be performed for each of the m
compliance borings individually. The test 1is designed so
that the overall experminent-wise error is five percent if

there are no more than five compliance borings.

9.2.4 Cautionary Note

Should the regulated unit consist of more than five

compliance borings, then the Bonferroni t-test should be

70



Original Date 05/31/89
Revision Date 12/15/89

modified by doing the individual comparisons at the one
percent level so that the Part 264 Subpart F regulatory
requirement pursuant to §264.97 (1) (2) will be met.
Alternately, a difference analysis of contrasts, such as

Scheffe's, may be used.
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10.0 DATA REDUCTION, VALIDATION AND REPORTING

The contract lab will send the analytical results to
the project manager who will process the report for
purchasing. The project manager will review the report for
completeness, making sure sample analyses reported
correspond exactly with analyses requested on the chain of
custody form. If the report is incomplete, the laboratory
will be notified immediately of any discrepancies. After
the report has been reviewed for completeness, the report
will be submitted to the QA/QC manager for technical

review. This should be done the day the report is received.

10.1 QA/QC Manager

The OQA/QC manager will review the report and assess
validity based on:

° Methodology

° Detection limits

° Results of internal quality control checks

° Holding times

° Comparison with historical data base
Review of precision and accuracy data reported by

lab
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The QA/QC manager should notify the outside lab of any
suspected quality problems within one week of data receipt.
The contract laboratory should implement corrective action
regarding data quality within one week of notification by
the OQA/QC manager that a problem exists. After the data has
been reviewed and validated by the QA/QC manager, a cover
sheet containing the following information will be placed in

the project file.

° Summary of internal quality control check samples
° List of invalid data points based upon review of
methodology, detection limits, holding time,

precision and accuracy review
e List of outliers as compared to historical data

base

10.2 RFI Project Manager

The RFI Project Manager will review the report

received from the QA/QC manager and will make the decision

to resample if necessary due to invalid data or outliers

associated with the sampling event.

After data from a particular sampling event is

approved, the data will be 1input into the project data

73



Original Date 05/31/89
Revision Date 12/15/89

base. The project manager will incorporate the results into
a report or submit the results to the appropriate regulatory

agencies.
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1i.0 INTERNAL QUALITY CONTRUOL CHECKS

1i.1 Equipment Blanke

Eguipment blanks will be analyzed to check Ifor
contamination due to ilmproper/insusifiicient decontamination
procedures, These blanks will be taken only when non-

dedicated egquipment 1s used.

To assure that the baller hasg been surfficiently
decontaminated (in the laboratory or in the fileld), £1i1l the
baller with delonired water and pour thisg water into a set
of sample bottlesm and submit to the laboratory for analysils,

Sufficient equilpment blanks will be collected to assure

praoper egqulpment decontaminatilan,

ii.2 Trip Blanks

Trip blanks wlll be analyvzed to check for contalner
cantamination. Trip blanks will be prepared and labeled by
the contract laborataory. Une battle of each type will be
filled with Type I1I reagent grade water, transported ta the

gite with the empty sample bottles, carcvied with the samnple

hattles durdng all sampling actilvitiles, and returned to the
copntract laboratory Jor analyvels, Trip blanks mhould not be
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opened at any time prior to analysis. They should be Xkept
with the sample bottles with which they are associated at
all times. One trip blank will be used per sampling event.
Analyze only if the field blank contained detectable
concentrations of a constituent which would indicate cross

contamination.
11.3 Field Duplicates

To measure the precision of the sampling activities,
duplicate samples will be collected and analyzed.
Duplicates will be collected at a frequency of 5% or one
with each sample set, whichever is more.' For example, 1if
two samples are taken, then one duplicate is needed. 1If 10

samples are collected, then one duplicate is needed.

The duplicates will be assigned a fictitious
identification number and submitted to the laboratory as a
blind duplicate. Record the ID number of the real well name
and fictitious number on the ground water well information

form.

In order to evaluate the precision of the analysis, it
is necessary to calculate the relative percent deviation

(RPD) between the two results of the duplicate analysis.
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Calculate Relative Percent Deviation, RPD =

RPD = (S1-S82)
(S1+S2)/2 % 100% where

S1 = Sample Result 1
52 = Sample Result 2
Example: The sulfate result reported for MW=-999 is 1000

mg/l. The result for the duplicate sample of MW-999 is 1050

mg/1.

The RPD

(1050 - 1000) X 100
(1050 + 1000/2)

= 50 x 100%
1025

= 4.9%

RPD should be 1less than or equal to 10% for wvalues
five times greater than ‘the MDL and plus or minus the

detection limit for values less than five times the MDL.
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12.0 SYSTEM AUDITS

A system audit is a qualitative evaluation in order to
determine whether the guidelines set forth in this manual
are being followed. A system audit will be conducted on a

annual basis by the QA/QC manager.

The completed audit results will be given to the
project manager so that it may be used as a guide for
additional training and continual improvement objectives.
It is important that all parties involved recognize that
this system audit is NOT to be utilized in a punitive or
negative manner, but that it be viewed as a tool to be used

to achieve the data quality objectives.
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Helpful Information



Source: Test Methods for Evaluating Solid Waste - Physical/Chemical Methods,
SW-846 (3rd edition, 1986). *

TABLE 11-1

SAMPLING AND PRESERVATION PROCEDURES FOR DETECTION MONTTORING.

Minimm Volume
Recam:erxiﬁd Madmom Required for
Parameter Container Preservative Holding Time Analysis
GROUP I: Indicators of Ground Water Contamination® (Quadruplicate Analyses)
pH ) T, P, G * Field determined None 25 mL
Specific conductance T, P, G Field determined None 100 mL
TOC G, Teflon-lined Cool 4°C, H2S04 to 28 days 100 mL
cap pH <
TX G, amber, Teflon- Cool 4°C, H2S04 to 28 days 250 mL
lined Septa Cap pH< 2
GROUP_IT: . Ground Water Quality Characteristics
Chloride T, P, G 4°C 28 days 50 mlL
Iron T, P Field acidified 6 months 200 mL
Manganese ‘ to pH < with
Sodium Hm3
Phenols G 4°C/H2$O4 to pH Q2 . 28 days 500 mL
Sulfate T, P, G Cool, 4°C = 28 days 0 mL
GROUP IIT: EPA Interim Drinking Water characteristics
Arsenic T, P Total Metals 6 months 500 mL
Barium Field acidified to
Cadmium PH Q2 with HYO,
Chrovdum 6 months 500 oL
Lead Dissolved Metals
Mercury 1. Field filtration
Selenium (045 wicron)
Silver 2. Acidify to pH Q
with HNO
3
Fluoride T, P Cool, 4°C 28 days 300 oL
Nitrate T, P, G - 4°c/}{zsoa to pH < 14 days 100 mL

(Continued)



TABLE 11-]1 (Continued)

SAMPLDGAMJPRESERVAIICNPRO(E]JRESPORDEIECHCNKNHORDGa

Minimm Volune

Maxc{mum Required for
Paraeter Container Preservative Holding Time Analysis
Bndrin T, G Cool, 4°C 7 days 2,000 mL
Lindane
Methoxychlor
Toxaphene
2,6 D
2,4,5 TP Silvex
Radium P, G Field acidified to 6 months 1 Quart
Gross Alpha pH <2 with HI\K)3
Gross Beta
Oliform bacteria PP, G (sterilized) Cool, 4°C 6 bours 100 mL
Other Ground Water Characteristics of Interest
Cyanide P, G Cool, 4°C, NaCH to 14 days 500 mlL
pH 12
01l and Grease G only Cool, 4°C HZSO to 28 days 1000 aL
4
pH Q
Semivolatile, T, G Cool, 4°C 7 days 2000 oL

volatile organics

+ 2 VOA vials

References: Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846 (3rd edition,

1986).

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.

Standard Methods for the Examination of Water and Wastewater, 16th edition (1985).

bContainer Types:

P = Plastic (polyethylene)

G = Glass
T = Teflon

PP = Polypropylene

“Based on the requirements for detection monitoring ( 265.93), the owner/operator must collect a sufficient
volume of ground water to allow for the analysis of four separate replicates.
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Original Date 05/31/89
Revision Date 12/15/89

13.0 CORRECTIVE ACTION

Corrective action may be indicated based upon the
results of the system audit, performance audit, or normal QC
procedures. Corrective action consists of the following

steps:

Identify and define problem

Assign responsibility to investigate problem
Investigate and identify cause of problem

Determine responsibility for implementing
corrective action

Implement and assess effectiveness of corrective
action

Confirm that the problem has been eliminated

Corrective action may be initiated at all levels of
responsibility and at all stages of the ground water
sampling program. The QA/QC manager 'is responsible for
assuring that the above steps are taken and that the problem

initiating corrective action is solved.
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14.0

Original Date 05/31/89
Revision Date 12/15/89

QA/QC REPORTS TO MANAGEMENT

The QA/QC manager and project manager will provide

reports to management on a quarterly basis which include:

Results of System Audit

Review of problems encountered and solutions
obtained

Review of any unresolved problems

Recommendations to achieve continual improvements

in the sampling program
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VOLATILE ORGANIC COMPOUNDS - EXAMPLES

Practical
Quantitation
Limits

Ground water Low Soil/Sediment

Volatiles CAS Number ug/L ug/Kg
1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4. Chloroethane 75-00-3 10 10
5. Methylene Chloride 75-09-2 5 5
6. Acetone 67-64-1 100 100
7. Carbon Disulfide 75-15-0 5 5
8. 1,1-Dichloroethene 75-35-4 5 5
9. 1,1-Dichloroethane 75-35-3 5 5
10. trans-1,2-Dichloroethene 156-60-5 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-bDichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 100 100
14. 1,1,1-Trichloroethane 71-55-6 5 5
15, Carbon Tetrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 50 50
17. Bromodichloromethane 75-27-4 5 5
18. 1,1,2,2-Tetrachloroethane 79-34-5 5 5
19. 1,2-Dichloropropane 78-87-5 5 5
20. trans-1,3-Dichloropropene 10061-02-6 5 5
21. Trichloroethene 79-01-6 5 5
22. Dibromochloromethane 124-48-1 5 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24. Benzene 71-43-2 5 5
25. cis-1,3-Dichloropropene 10061-01-5 5 5
26. 2-Chloroethyl Vinyl Ether 110-75-8 10 10
27. Bromoform 75-25-2 5 5
28. 2-Hexanone 591-78-6 50 50
29. 4-Methyl-2-pentanone 108-10-1 50 50
30. Tetrachloroethene 127-18-4 5 5
31. Toluene 108-88-3 5
32. Chlorobenzene 108-90-7 5 5
33. Ethyl Benzene 100-41-4 5 5
34, Styrene 100-42-5 5 5
35. Total Xylenes 5 5

dsample PQLs are highly matrix-dependent. The PQLs listed herein are provided
for guidance and may not always be achieveable. See the following information
for further guidance on matrix-dependent PQLs.

bPQLs listed for soil/sediment are based on wet weight. Normally data is
reported on a dry weight basis; therefore, PQLs will be higher, based on the
% moisture in each sample.

QOther Matrices: Factor!
Water miscible 1iquid waste 50
High-level soil & sludges 125
Non-water miscible waste 500

IpqL = [PQL for ground water (Table 2)] X [Factor]. For non-aqueous
samples, the factor is on a wet-weight basis,



SEMI-VOLATILE ORGANIC COMPOUNDS - EXAMPLES

Base/Neutral Extractables

Parameter CAS No.
Acenaphthene o 83-32-9
Acenaphthylene 208-96-8
Anthracene 120-12-7
Aldrin 309-00-2
Benzofalanthracene 56-55-3
Benzofb)fluoranthene 205-99-2
Benzotklfluoranthene 207-08-9
Benzofalpyrene 50-32-8
Benzolghilperylene 191-24-2
Benzyl butyl phthalate 85-68-7
f-8HC 319-85-7
4-8BHC 319-86-8
Bis{2-chloroethyllether 111-44-4
Bis{2-chloroethoxy)methane 111-91-1
Bis(2-ethylhexyllphthalate 117-81-7
Bis(2-chloroisopropyl)ether 108-60-1
4-Bromophenyl phenyl ether 101-55-3
Chlordane 57-74-9
2-Chloronaphthalene 91-58-7
4-Chlorophenyl phenyl ether 7005-72-3
Chrysene 218-01-9
4,4°-000 72-54-8
4,4'-DDE 72-55-9
4,4'-00T 50-29-3
Dibenzo(a,hlanthracene 53-70-3
Di-n-butylphthalate 84-74-2
1,3-Dichlorobenzene 541-73-1
1,2-Dichlorobenzene 95-50-1
1,4-Dichlorobenzene 106-46-7
3,3"-Dichlorobenzidine 91-34-1
Dieldnn 60-57-1
Diethyl phthalate 84-66-2
Dimethyl phthalate 131-11-3
2,4-Dinitrotoluene 121-14-2
2,6-Dinitrotoluene 606-20-2
Di-n-octylphthalate 117-84-0
Endosulfan sulfate 1031-07-8
Endrin aldehyde 7421-93-4
Fluoranthene 206-44-0
Fluorene 86-73-7
Heptachlor 76-44-8
Heptachlor epoxide 1024-57-3
Hexachlorobenzene 118-74-1
Hexachlorobutadiena 87-68-3
Hexachloroathane 67-72-1
Indeno(1,2,3-cdlpyrene 193-39-5
Isophorone 78-59-1
Naphthalane 91-20-3
Nitrobenzene 98-95-3
N-Nitrosodi-n-propylamine 621-64-7
PCB-1016 12674-11-2
PCB-1221 11104-28-2
PCB-1232 11141-16-5
PCB-1242 53469-21-9
PCB-1248 12672-29-6
PCB-1254 11097-69-1
PCB-1260 11096-82-5
Phenanthrene 85-01-8
Pyrene 129-00-0
Toxaphene 8001-35-2
1,2,4-Trichlorobenzene 120-82-1
Acid Extractables
Parameter ) CAS No.
4-Chloro-3-methyiphenol 59-50-7
2-Chlorophenol 95-57-8
2,4-Dichlorophenol 120-83-2
2,4-Dimethylphenol 105-67-9
2,4-Dinitrophenol 51-28-5
2-Methyl-4, 6-dinitrophenol 534-52-1
2-Nitrophenol 88-75-5
4-Nitrophenol 100-02-7
Pentachlorophenol 87-86-5
Phenol 108-95-2
2,4,6-Trichlorophenaol 88-06-2



REGULATORY LIMITS - DRINKING WATER

Contaminant Unit MCL
Primary regulations®
Inorganics
Arsenic mg/L 0.05
Barium mg/l. 1.0
Cadmium mg/L 0.01
Chromium mg/L 0.05
Fluoride mg/L 4.0
Lead mg/L 0.05
Mercury mg/L 0.002
Nitrate (as N) mg/L " 100
Selenium mg/L 0.01
Silver mg/L 0.05
Microbials
Coaliforms 17100 mL
Turbidity ntu 1-5
Organics
24-D mg/L 0.1
Endrin mg/L 0.0002
Lindane mg/l. 0.0004
Methoxychlor mg/L 0.1
Toxaphene mg/L 0.005
2,4,5-TP silvex mg/L 0.01
Trihalomethanes (chloroform,
bromoform, bromodichlo- .
romethane, dibromochloromethane) 0.10
Radionuclides
Beta particle and
photon radioactivity mrem 4 (annual dose
equivalent)
Gross alpha particle
activity pCi’L 15
Radium-226 + radium-228 pCi/L 5
Volatile organic chemicals
Benzene mg/L 0.005
Carbon tetrachloride mg/L 0.005
1,2-Dichloroethane mg/L 0.005
1.1-Dichloroethylene mg/L 0.007
1,1,1-Trichlorcethane mg/L 0.20
para-Dichlorobenzene mg/L 0.075
Trichloroethylene mg/L 0.005
Vinyl chloride mg/L 0.002
Secondary regulationst
Chloride mg/L 250
Color color units 15
Copper mg/L 1
Carrosivity noncorrosive
Fluoride mg/L 2
Foaming agents mg/L 0.5
Iron mg/L 0.3
Manganese mg’L 0.05
Odor TON - 3
pH 6.5-8.5
Sulfate mg/L 250
Total dissolved solids mgsl. 50
Zinc mg/L 3
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APPENDIX C

Appendix IX - Analyses and Methodology






| VOLATILE COMPOUNDS (cont.)

TEST PARAMETERS BY REGULATIONS

CWA RCRA SUPERFUND

ANALYTE NPDES 624 APPENDIX IX 8240 SKINNER TCLP cLp
Toxicity | Land ban

Chlorobenzene v v v v
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane

Chloropropene %

—-
-
<
—-

ANANENESNANEN
AN NANANIANAN
<
ANANENENENEN

D
1,2 Dichlorobenzene v v
1,3 Dichlorobenzene v
1,4 Dichlorobenzene v v
1,2-Dibromo-3-chloropropane v
Dibromomethane Ve
1,2-Dibromoethane . . -
1,4-Dichloro-2-butane
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans-1,2-dichloroethylene
1,2-Dichloropropane .
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,4 Dioxane;

<

<

vh

<

AN N NN N N

AN N N NN N

AN NN NN N NN NN
<

AN RN N NN N

AN N NN NN N NN N

E
Ethanol %
Ethyl acetate v
Ethyl benzene v v v v v v v
Ethyl ether v
Ethyl methacrylate % v

H
2-Hexanone v % v

'Listed as dibromochloromethane
* Listed as methylene dibromide
h Listed as ethylene dibromide
'Listed as methyl iodide

(cont &)




VOLATILE COMPOUNDS (cont.)

TEST PARAMETERS BY REGULATIONS

CWA RCRA SUPERFUND

ANALYTE HPDES 624 APPENDIX IX 8240 SKINNER TCLP cLp
Toxicity | Land ban

|
Iodomethane Vi v
Isobutanol v v

Methacrylonitrile v
Methanol
Methylene chloride v v v v v
Methyl ethyl ketone vV v v v
Methyl isobutyl ketone vk vk
Methy! methacrylate v

AN N N N

P
Propionitrile v

S
Styréné:: » % % % %

T
1,1,1,2Tetrachloroethane
1,1,2,2Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1Trichloroethane
1,1,2Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,3Trichloropropane
1,1,2Trichloro-2,2,1-trifluoroethane 4

<
AR SANA SR NAN
AN N N
AN NN AN RN

ANERSANANASAN
ANRNANEANENE NN

ASENYRNANANRANENANEN
AN RN NN NN AN RN

v
Vinyl acetate v % 4
Vinyl chloride v v v v v v

X
Xylenes v V- v v v

iListed as 2-butatone
kListed as 4-methyl-2-pentanone




. PRy
RPN Y .

1-Aceyl-2-thiourea
5-(Aminomethyl)-3~isoxazolgl
Amitrole
Auramine
Benz(c)acridine
Benzene, Dichloremethyl
Benzo(J) fluoroanthene
p-Benzoquinane
‘Benzetrichloride
Benzyl chloride
3—Ch10ropropxon1tri1e .
i2=Cyclaohexyl-4, 6-d1n1troph noT
-Dibenz(a, h{acr1d1ne el
WDibenzo(a J)aeridine
‘7H-Dibenzo(c, g)carbazole
“iDibenzo(a, e)pyrene
. Dibenzoa(a, h)pyrene
;leenzo(a i)pyrene .
o 33,3 -D1methoxybenzwd1ne‘
41,2-Dinitrobenzene .
5 11 4-Dinjtrobenzene
< :mEthyl carbamate
. Ethylenethiourea
- "Malanonitrile
Methomyl
Methyleholanthrene
&,4' -Methylenebis(2- ch]orQan111ne) '
2-Methyl-2-(methylithio) proplonaldehyde
Methylthiouracil
~.1-Naphthyl-2-thiourea ’
- Nicotine l
gl
!

:i%:,
N
l

‘N-nitrosodiethanolamine

~ N-nitroso-n-ethylurea
N-nitroso-n-methylurea
N-nitrosa-n- methylurethang
N-nitrosomethylvinylamine
N-nitrosonornicotine
N-nitrososarcosine

- 1,3-Propane sulfone
N-propylamine
Resorcinol

290 3Hyd

APPENDIX VITI MASS SPECTRA LIBRARY

e

Saccharin
2,4-Toluene diamine
2,3-Toluene diamine
" 2,6-Toluene diamine
3,4-Toluene diamne
Trichloromethanethiol
Tris(1-azridinyl)phosphine sulfide
Tris-(2,3 DBP)phosphate
* Warfarin.
.. Ally?l alcohol
oo N N=bis(2- ch]oroethy])-2-naphthy1am1ne
= Bruaine B L
"2-Butanone peroxide
- Dihydrosafrole
Zg 1,1-Dimethylhydrazine . =~ . .
v-1,2-Dimethylhydrazine - - . =
;D1methy] sulfate e s

‘Hydrazxne R AL SRS A
. lsesafrole L T e e
"+ Maleic anhydride R
© ‘Maleic hydrazine =~ A
- 2-Methylaziridine
7 2-Methyllactonitrile
Phthalic anhydride
Propylthiouracil
" 2-Propyn-1-ol
'““Safrole .
w Urac11 mustard R

PPiS1 B8. 62 NON
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|
|
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IHDUSTR’I]AL INORGANIC CHEMISTRY
METALS DEPARTHENT

ICP INSTRUMENT DETECTION LIMITS

ELEMENT

Aluminum
Antimony
Barium
Beryllium
Cadmium
Calecium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
--Manganese
Holybdenum
Nickel
Potassium
- $ilver

- Sodium
© VYanadium

Zinc

Additional analy%as and

Arsenic

Boron

Lithium
Phosphorus
Selenium

Silica as $102
Strantium
Thallium |
Tin f
Titanium !

!ml.* vl
(mg/L)

0.03
0.0
08.002

'0.002
0.004
0.02
0.01
0.005
0.004
0.001
0.008
0.009
8.006
0.003
0.008
0.06

10,002

0.0l
0.003

6.02
0.001
0.008
0.05
0.08
0.04

0002
¢
0.08

4
0
0.001

L

£

ENSECO
REPORTING LIMIT

0.1
0.05
0.01

- <
et B PN o b e o

-

- @ L] - - - L] L] ° L)
oo (=] SO NQ OO

—d s

Tevels avatlable

NS

DONODDOOoOOo
. . e @« & e e » e
(3.

oo SN N OO e

o e
o

* IDL = Instrl ent Detection Limit
ILL = Instr‘1 ent Linear Limit

!

NOVEMBER 1939

AGWY 0035N3 WO 4

ILL*
(mg/L)

500
100
100

40
100
500
100
100
100
500
100
500
100
100
100
500

.. 100
800

100
100

100
100
500
400
100
500
100
100
100
100

gy

68 B2

MON



SEMIVOLATILE COMPOUNDS*

TEST PARAMETERS BY REGULATIONS

CWA RCRA SUPERFUND

ANALYTE NPDES 625' APPENOIX IX |  8270™ SKINNER TCLP cLp
Toxicity | Land ban

A
Acenaphthene v v
Acenaphthylene v v
Acetophenone
2-Acetylaminofiuorene
4-Aminobiphenyl
Aniline

Anthracene v %
Aramite

AN NN NN N
<

B
Benzenethiol:; v
Benzidine

Benzoic acid

<

AN AN AN
AN N AN N AN

g,, peryleﬁe

anyl alcohol

Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether v
Bis(2-ethylhexyl)phthalate v
4-Bromophenyl phenyl ether v
Butyl benzyl phthalate VP

AN N AN N NN

=]

AYANASESENANANENENANANENANRS
<
A SANANANANENESENANANANENAY

ASERNA SN AN RN
AN NN

c
4-Chloroaniline va
Chlorobenzilate 4
4-Chloro-3-methylphenol v v Vr
1-Chloronaphthane
2-Chloronaphthane % % 4
2-Chlorophenol v v v
4-Chlorophenyl phenyl ether v v v

<
<

AN N ANRNAN
<

*This list of compounds, which is a comparison of lists and methods as performed at Radian, is current as of publication date. It should not be used as
a substitute for consulting the most recent issue of 40 CFR or methods for any changes, Chromatographicable pesticides are excluded from this list,
140 CFR, Pt. 136, Appendix A.
™ SW-846, 3vd Edition
»Listed as 2,2oxybis(1-chloropropane)
“Listed as bis(2-chloro-1 methylethyl)ether
v Listed as benzyl butyl phthlate
9 Listed as p-chloraniline
*Listed as p-chloro-m-cresol (cont &)
e




SEMIVOLATILE COMPOUNDS (cont.)

TEST PARAMETERS BY REGULATIONS

ctwa RCRA SUPERFUND

ANALYTE NPDES 625 APPENDIX IX 8270 SKINNER TCLP cLpd
Toxicity | Land ban

, . v v v % % %
Cyclohexanone %
D
Diallate v
g S v
Dibenzo(a,j)acridine v
T 7 v v v Y Y 4
Dibenzofurans v v * v
tetrachloro
pentachloro
hexachloro
1,2-Dibromo-3-chloropropane %
‘ o % v v % % %
% v % % v % v %
% % v % v %
3,3-Dichlorobenzidine v v v v v
2,4-Dichlorophenol % % % % 4
2,6-Dichlorophenol v v v
- % v v % % %
p(Dimethylamino)azobenzene % %
7128 : D anin v % %
3-3:Dimethylbenzidine v
&,a-Dimethylphenethylamine %
% v % % % %
e v v v % %
m-Dinitrobenzene %
4,6-Dinitro-2-methylphenol % v Vs Vs v
s v v v v v v
2,4-Dinitrotoluene v v v v v v
2,6-Dinitrotoluene v v v v 4
v v v % v %
Dioxins *
tetrachlorodibenzo-p-
pentachlorodibenzo-p-
hexachlorodibenzo-p-
Diphenylamine v %
1,2-Diphenylhydrazine v v

s Listed as 4,6-dinitro-o-cresol

* Dioxin Wastes (F020, 021, 022, 023, 026, 027, 028) (cont )




e e )

SEMIVOLATILE COMPOUNDS (cont.)

TEST PARAMETERS BY REGULATIONS

CWA RCRA SUPERFUND

ANALYTE NPDES 625 APPENDIX IX 8270 SKINNER TCLP CLP

Toxicity Land ban

E
Ethyl methanesulfonate v %

% % % % % %
Fluorene v v v % v
H
Hexachlorobenzene v v v v % %
Hexachlorobutadiene % v % % % %
Hexachlorocyclopentadiene v v v %
Hexachloroethane v v v v % v
Hexachlorophene %

Hexachloropropene v
2-Hexanone v
I
g %

Indeno(1,2,3-cd)pyrene v v v v v

[sodrin %

[sophorone v v v v v
Isosafrole 4
M
Methapyrilene v
3-Methylcholanthrene % %

, - N %

Methyl methanesulfonate v v
2-Methylnaphthalene v v 4
' i vt % % vt vt %

vt v vt vt
vt % % vt vt %

N v v v % % v

1,4-Naphthoquinone v

‘Listed as o,m,p cresols
“L}sted as o,m,p nitroanilines
¢Listed as o nitrophenol

(cont &)




SEMIVOLATILE COMPOUNDS (cont.)
TEST PARAMETERS BY REGULATIONS
CwA RCRA SUPERFUND
ANALYTE NPDES 625 APPENDIX X 8270 SKINNER TCLP cLp
Toxicity | Land ban
1-Naphthylamine v v
2-Naphthylamine v v
2-Nitroaniline yu v v
3-Nitroaniline v'u v v
4-Nitroaniline v'u v v
Nitrobenzene v v v v v v v
5-Nitro-o-toluidine v
2-Nitrophenol v v vy v v
; % % v % % %
4-Nitroquinoline-1-oxide v
N-Nitrosodiethylamine v
N-Nitrosodimethylamine v v v
N-Nitroso-di-n-butylamine v v
N-Nitrosodi-n-propylamine v v v v v
N-Nitrosopiperidine v v
N-Nitrosodiphenylamine v v v v
N-Nitrosomethylethylamine v
N-Nitrosomorpholine v
N-Nitrosopyrrolidine v
P
Pentachlorobenzene v v
Pentachloroethane v
Pentachloronitrobenzene v v
Pentachlorophenol v v v v % * 4
Phenacetin v v
v % % v % %

% % v % v v %
p-Phenylenediamine v
2-Picoline 4 v
Polychlorinated dibenzofurans VX
Polychlorinated dioxins VX
Pronamide v v
: % % v % % 4

% % % %
%

v Listed as p-nitrophenot
* Listed as polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans by Method SW8280, SW-846, 3rd Edition
* Dioxin Wastes (F020, 021, 022, 023, 026, 027, 028) (cont &)




SEMIVOLATILE COMPOUNDS (cont.)

TEST PARAMETERS BY REGULATIONS

CWA RCRA SUPERFUND

ANALYTE NPDES? 625 APPENDIX IX 8270 SKINNER TCLP CLP
Toxicity | Land ban

Safrole v

T
1,2,4,5Tetrachlorobenzene
2,3,4,6Tetrachlorophenol
o-Toluidine
1,2,4Trichlorobenzene v %
2,4,5Trichlorophenol
2,4,6Trichlorophenol v v
sym-Trinitrobenzene

0,0,0 Triethylphosphorothlate

<

<
<

AN N NN NN N
<
<
3*
<

* Dioxin Wastes (F020, 021, 022, 023, 026, 027, 028)

coﬂoDn ATAION BULK RATE
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 Resource Conservation and Recovery Act (RCRA)

Appendix Vil

Appendix Vil is a list of lapproximatety 375 constituents, some of which cannot be measured. The
Appendix TX Tist contain analytes In Appendix VIl which can be measured, Additonal work
car bé performed upon request 1o address Appendix VIIT ConceTs on a pIajasEepecific basis. Due
10 the unique and custapized nature of this work, standard prices cannot be established.

Appendix IX

On July 9, 1987, the EPA finalized new groundwater monitoring requirements for TSD faciiiies. The
new requirements speciﬁ( monitoring for a list of 252 organie, metallic ang inorganic analytes con-
tained In Appendix IX of 40 CFR Part 264. Although the regulation is specific for groundwater
analyses, the analytes cé’n be determined in other matrices.
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Ti£1e; Volatile Qrganics - Appendix IX List

. Method 8240
( Coddl #VOAM-AP9-SW
Unii#: ug/kg (wet weight)
Matyix: Soil
Reporting
TCL #  Analyte| Limit
6.  Acetone | ‘ 5000
* Acetonitrile 5000
® AcroleinT 5000
it Aerylonitrile 5000
* Allyl Ch]oride (3=Chloroprene) 1000
!
23. Benzene | 500
17.  Bromodichloromethane 500
25. Bromoform 500
2. Bromomethane 1000
13, 2-Butancme (MEK) 5000
7.  Carbon Disulfide | 500
15.  Carbon Tetrachloride 500
31. Chlorobenzene 500
4. Chlorcethane 1000
(Nw 11.  Chloroform 500
. 1. Chloromethane : 1000
* Chloroprene (2-chloro=1,3butadiene) 500 .
21. Dibromochloromethane 500 -
* 1,2-Dibramo-3-chloropropane (DBCP) 1000
* 1,2-Dibromoethane (EDB) 1000 .
* Dibromométhane 500
* trans-1,4-Dichlaro-2-butene 500
* Dichlorodifluoromethane (Freon 12) 2000
9,  1,1-Dichloroethane 500
12. 1,2-Dichloroethane 500
!
8. I,I-Dichqoroethene §-ethy1ene) 500
10. 1,2-Dichloroethene (total) 500
18. 1,2-Dichleropropane 500
19. eis=1,3-O0ichloropropene . 500
24. trans-1,3-Dichloropropene 500
* 1,4-Dioxane 10000
32.  Ethyl Benzene 500
* lodomethane 500
#  Isebutangl 5000
27.  2-Hexanone 1000
. * Methylacrylonitrile 500
{ 5.  Methylene Chloride(dichloromethane) 2500
N 26.  4-Methyl-2-pentanone (MIBK) 1000
' ¥ Propionitrile (ethyl cyanide) 500

33.  Styrene | 500




i
E
!

Aor’"-i_

|
* 1,1,1,2-Tetrachloroethane 500
30. 1,1,2,2-Tetrachloroethane 500
28. Tetrachloroethene 500
14.  1,1,1-Trichloroethane 500
22. 1,1,2-Trjch]oroethane 500
20. Trichlorgethene 500
* Triehlorofluoromethane (Freon 11) 500
* 1,2,3=-Trichloropropane 500
29, Toluene 500
16.  Vinyl Acqtate 1000
3. Vinyl Chloride 1000
34, - Xylenes (total) 500

s2 4-Bromofluorobenzene (BFB)
S3 1,2-Dichloroethane-d4
S1 Toluene-d8

!
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" | . .
Bh: Chlorinated Pesticides and PCB's - Appendix IX List
|

TitT
) f Method 8080 |
{ o '
" Codell #OCPM-AP9-SHW F
Unjtl: ug/kg‘x (wet weight) |
Matrix: Soi |
I .
_ ! Reporting
CAS H TCL # An?]yte Limit
3094)0-2 105, Aldrin 60
12678-11-2 120, Araclor 1016 600
111082-28-2 121, Aroclor 1221 600
11144-16-5 122. Aroclor 1232 600
53463-21-9 123, Argclor 1242 600
1267g-29-6 124, Argclor 1243 600
1109§-69-1 125, Aroclor 1254 1200
11094-82-5 126, Aroclor 1260 1200
319-84-6 100. alpha-BHC 60
319-85-7 101. heta=-BHC 60
319-116-8 102. d:;;a«BHC 60
58-84-9 103, a=-BHC (Lindane) 60.
5103471-9 117, alpha=Chlordane 600
_ 5103474-2 118, gamma-Chlordane 600
C“ 510-15-6 * Chjorobenzi1ate 120
© 72-54-8 112. 4,4'-000 120
72-58-9 109. 4,4'-DDE 120
50-21-3 114. 4,1‘-ODT 120
2303{16-4  * Diallate 120
60-54-1 108. Dieldrin 120
959-28-8 107. EnJosu]fan 1 60
33295-65—9 111. Endosulfan 11 120
1031H07-8 113. Endosulfan Sulfate . 120
72-211-8 110. Endrin 120
7421H93-4 * En#rin Aldehyde 120
76-44-8 104. Heptachlor 60
10241457 -3 106. Heptachlor Epoxide 60
465-f3-6 * Isodrin 120
143-80-0 * Kepone 120
72-44-5 115. Methoxychlor 600
8001H35-2 119. Toxpphene 1200
Surrfigate: %
1770480-5  S1 Dibutyl Chlorendate (DEC)
‘ Notelf Deviation from TCL'1i;t - Endrin ketone is replaced with Endrin aldehyde.
(; The * compounds (except endrin aldehyde) can be analyzed as semivolatiles.
|
The chlordane isomers!are the major components of technical chlordane and
{ are reported instead 0f total chlordane as listed in Appendix IX.
41 EPA has stated the measurement of alpha- and gamma-chlordane is the more
é accurate and preferred method of determining chlordane in samples.
| |
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11/10/88

Title: Semivolatile Organies - Appendix IX List
Method 8270

Code: #BNAM-AP9=SHW
Units: ug/kg (wet weight)
Matrix: Soil -

A Reporting
CAS# TCL #  Analyte Limit
I
83-32-9 1 69. Acenaphthene 5000
208-96-8 2 66. Acenaphthylene 5000
98-86-1 3 * Acetaph?none 5000
53-96-3 4 * 2-Acety]laminafluorene -
92-67-1 6 * 4- Am1no?1pheny] am
62-53-3 7 An111ne| 5000
120-12-7 8 84, Anthrac?ne 5000
140-57-8 9 * Aramite -
56-55-3 18 90. Benzo(a)anthracene 5000
50-32-8 19 9. Benzo(a)pyrene 5000
205-99-2 20 94. Benzo(bjfluoranthene (1) 5000
191-24-2 21 99, Benzo(g&h ,1)perylene 5000
207-08-9 22 95. Benzo(k)fluoranthene (11) 5000
100-51-6 24 40. Benzyl A]coho] 5000
101-55-3 29 80. 4- Bromoﬁhenyl -phenylether 5000
85-68-7 30 88. Butylbenzy]phthalate £000
88-85-7 31 * 2-58C- Bqty]—4 §-dinitrophenol -
106-47-8 33 56. 4-Chloroaniline 5000
510-15-6 34 * Chlorchenzilate -
111-91-1 35 52. bis(2-C 1or0ethoxy)methane 5000
111-44-4 36 36. b1s€2 ~-Chloroethyl)ether 5000
108-60-1 37 43. his(2 Cgloroxsopropyl)ether 5000
59=50-7 38 58. 4-Chlorq=3-methylphenol 5000
91-58-7 40 63. 2-Chlorgnaphthalene 5000
95-57-8 41 37. 2-Chlor pheno] 5000
7005-72-3 42 75. 4- Ch]orqphenyl-pheny]ether 5000
218-01-9 43 *  Chrysene 330
84-74-2 47 85. Di-n- bugy]phthalate 5000
117-84-0 48 93. Di-n~-octylphthalate 5000
53-70-3 49 98. Dihenz( ,h?anthracene 5000
51 72. Dibenzofuran 5000
52 41. 1,2-Dichlorobenzene 5000
53 38. 1,3-Dichlorobenzene 5000
84 39. 1,4-Dichlorobenzene 5000
55 89. 3.3'-quhlorobenzidine 10000
56 53. 2,4-Dichlorophenol 5000
57 * 2,6-Dichlorophenol 5000
59 74. D1ethy1phtha]ate 5000
60 * Dimethoate : wo
61 * p- D1meﬁhy1aminoazobenzene 5000

|
|
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;"\

Page 2

203 3hd

#BNAM=AP9-SW
CAS# TCL
57-97-6 62
119-90-4 63
122-09-8 64
105-67-9 65
131-11-3 66
' 99-65-0 67
534-52-1 68
51-28-5 69
121-14-2 70
606-20-2 71
122-39-4 712
298-04-4 74
117-81-7 81
97-63-2 82
62-50-0 83
52-85-7 84
206-44-0 85
86-73-7 86
118-74-1 89
87-68-3 90
77-47-4 91
67-72-1 92
70-30-4 93
1888-71-7 94
193-39-5 95
78-59-1 96
120-58-1 97
91-80-5 98
56-49-5 100
66-27-3 102
80-62-6 104
91-57-6 105
208-00-0 106
95-48-7 107
108-39-4 108
106-44-5 109
91-20-3 110
130-15-4 111
134-32-7 112
91-59-8 113

#

W
*
¥

50.
5.

78.
70.

[
|
|
|

Ana]yt%

7,12- D1%ethy1benz(a)anthracene

3,3'-Dimethylbenzidine
a,a-Oi thylphenethylamine
2,4-Dimethyiphenol

Dimethyiphthalate

1,3-0initrobenzene
4 6=-Dinfitro-2-methylphenal
2,4-Dan1tropheno1

. 2,4=-Dinfitrotoluene
. 2,6=-Dinfitrotoluene

Diphenylamine (2)
Disulfton

. bis(2-Ethylhexyl)phthalate

Ethyl methacrylate
Ethyl methanesulfonate

Famphur

. Fluoranthene

Fluoren
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Hexachlerophene
Hexachloropropene

. Indeno(l 2,3-c, d)pyreﬁe

. ISOphorone

Isosaph ole
Methapy¥11ene
3-Methylcholanthrene
Methyl methane3u1fonate

Methy]methacry]ate

. 2-Methylnaphthalene

Methylparathion

. 2-Methylphenol

3- Methylphenol (14)

. b Methy}pheno] (14)
. Naphthal

ene
1,4=-Naphthoquinone
1-Naphthylamine
2-Naphthylamine

ke 023ISNIT WO

Reporting

Limit

5000

5000
5000
5000

25000
25000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000



#BNAM=-APY -SH !

| Reporting
CAS# TCL #  Analyte] Limit
88-74-4 114 64. 2-Nitrodniline 25000
99-09-2 115 68. 3-Nitroeaniline 25000
100-01-6 116 77. 4-Nitroaniline 25000
98-95-3 117 47. Nitrobenzene 5000
88-75=5 118 49. Z-Nitro%henol 5000

.100-02-7 119 71. 4-Nitrophenol 25000
56-57-5 - 120 * 4-Nitroquinoline-l-oxide -
924-92-2 121 *  N-Nitroso-di=-n-butylamine 5000
55-18-5 122 *  N-Nitrosodiethylamine -
62~75-9 123 *  N-Nitrosodimethylamine (4) 5000
86-30-6 124 79. N-Nitrogodiphenylamine 5000
621-64~7 125 45. N~Nitrojo-di-n-pr0p lamine 5000
10595-95-6 126 *  N-Nitrosomethylethylamine -
59-89-2 127 *  N-Nitrogomorpholine -
100-75-4 128 *  N-Nitrosopiperidine 5000
930-55-2 129 * N-Nitrosopyrrolidine “e
9-55-8 130 * 5-Nitro-o-toluidine -
56-38-2 131 * Parathign e
76-01-7 133 * Pentachloroethane .-

' 82-68-8 134 *  Ppentachloronitrobenzene 25000
87-86-5 135 82. Pentachlorophenol 25000
62-44-2 136 * Phenacetin 5000
85-01-8 137 83. Phenanthrene 5000
108-95-2- 138 35. Phenol 5000
106-50-3 139 * 4-Phenylenediamine -

. ]
298-02-2 140 *  Phorate | --
109-06~8 141 * 2-Picoline 5000
23950-58-5 142 *  Pronamide 5000
129-00-0 143 87. Pyrene 5000
110-86-1 144 *  Pyridine 10000

|

94-59-7 145 *  Safrole | -e
3689-24-5 146 *  Sulfotep -
95-94-3 147 * 1,2,4,5—§etrach1orobenzene 5000
58-80-2 148 * 2,3,4,6-Tetrachlorophenol 25000
95-53-4 149 * 2-Toluidiine : p
120-82~1 151 54, 1,2,4-Trichlorobenzene 5000
95-95-4 152 62. 2,4,5~-Trichlorophenol 25000
88-06-2 153 61. 2,4,6-Trichlorophenol 5000
126-68-1 154 * 0,0,0-Triethyl phosphorothiocate ==
99-35-4 155 * 1,3,5- e

Page 3
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‘; Rocky Mountain Analytical Laboratory—
{
|
TABLE M(-~7 - RlECOMMENDED CONTAINERS AND PRESERVATIVES
Techni(lmes and Holding Times for RMAL' Proposed

8270,8320,8330 extraction

jQuanﬁtaﬁve Analytieal Sereen (QAS)
: 1Jr Minimum Methods/ Recommended
' 'sylple Container esapvation Sample Size Parameters Holding Time
” :' A Ground Water Samples {i |
‘9% 40 ml glass (voayt l\ 4°c ) 40 ml ea, 8240 14 days
| '5~x 1 liter glass ‘\ 4°c 1000 ml ea. 8080,8140,8150, 7 days until

: :

!

40 days after
_ l - : extraction
| Polyethylene 2 m1 50% HNO,g 500 ml Metals 6 months
to pH<L 2 Meraeury 28 days
i - plastic 2 m] 50% NaOH 500 ml - Cyanide - 14 days
g : to ?an, 4°c |
 Plastic 1 mlin ZnAcetate 250 ml - Sulfide 7 days
: 1 ml 50% NaQH
to pH> 9, 4°C
Plastic L 1 4°¢c . 100 mI  Hexavelent chromium 24 hours
'1_3._ Waste Samples I8
‘1liter wide~-mouth . 500 g Organics exeept nd?
) glass - . volatiles; metals;
. T .. e inorganies
| 40 ml glass viall | 40 ml 8240 nd

Nates:

1. Duplicate samples are desirable.
% nd = Insufficient data to determine.

i 56 J
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Rocky Meuntain Analytical Laboratory

R ; o . TABLEZ '
% ENDIX VIII COMPOUNDS DETERMINED BY METHODS . - ,

5

041,

7051, 7421, 7470, 1740, 7841, 8010, S030, and 340 gee

ENS

Y

i : Aluminum

IR Barium

Berym.u;ﬁ

™ "h.«,
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-
INDUSTR}AL INORGANIC CHEMISTRY
[
ﬁETALS DEPARTMENT
|
GRAPHITE FURNACE AND COLD VAPOR AA
|

INSTRUMENT DETECTION LIMITS  NOVEMBER 1989
GFAA '
ELEMENT f 10L* ENSECO ILL*
(mg/L) REPORTING LIMIT  (mg/L)
Antimony 0.002 0.01 0.1
Arsenic 0.001 0.005 0.1
Cadmium - 10.0001 0.0005 0.005
Chromium 0.0006 ‘ 0.001 0.1
Lead 0.0002 ' 0.005 0.1
Selenium 0.001 _ 0.005 0.1
Silver 0.0001 .. 0,0005 0.005
Thallium 0.002 -, 7" 0,005 0.1
CYAA _
- Mercury 0.0001 0.0002 © o 0.002

. Arsenic and selenigm are analyzed using Zesman background
correction. An Iron lamp is used for background correction
in the mercury determination. A1l other elements are
determined using Deuterium arc background correction.

* IDL = Instrument| Detection Limit
ILL « Instrument| 1inear Limit
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APPENDIX D

Laboratory QA/QC Progran
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INTRODUCTION

Enseco Incorporated (Enseco) is the largest and most experienced
environmental testing laboratory in the United States. The environmental
component of Enseco consists of the combined resources of:

o Enseco-Erco Laboratory in Cambridge, Massachusetts,

o Enseco-Marblehead in Marblehead, Massachusetts,

o Enseco-East in Somerset, New Jersey,

° Enseco-Rocky Mountain Analytical Laboratory in Denver, Colorado,
o Enseco-Houston in Houston, Texas,

° Enseco-California Analytical Laboratory in Sacramento, California,
° Enseco-CRL in Garden Grove, California,

° Enseco-E1 Monte in E]l Monte, California,

° Enseco-Santa Maria in Santa Maria, California,

o Enseco-Ventura in Ventura, California, and

° Enseco~-Mobile Laboratories headquartered in Garden Grove,

California.

Addresses and telephone numbers for these Enseco laboratories are listed
in Table 1-1.

This document describes the Enseco Quality Assurance policies and
procedures related to chemical monitoring for environmental pollutants.
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TABLE 1-1

ENSECO LABORATORY LOCATIONS

Enseco-California Analytical
Laboratory

2544 Industrial Boulevard

West Sacramento, CA 95691

(916) 372-1393

Facsimile (916) 372-1059

Enseco-CRL

7440 Lincoln Way

Garden Grove, CA 92641
(714) 898-6370

Facsimile (714) 891-5917

Enseco-East

2200 Cottontail Lane
Somerset, NJ 08873
(201) 469-5800

Facsimile (201) 469-7516

Enseco-E1 Monte

9537 Telstar Avenue #118
ET Monte, CA 91731
(818) 442-8400

Facsimile (818) 442-3758

Enseco-Erco Laboratory
205 Alewife Brook Parkway
Cambridge, MA 02138
(617) 661-3111

Facsimile (617) 354-5258

Enseco-Houston

1420 East North Belt Suite 120
Houston, TX 77032

(713) 987-9767

Facsimile (713) 987-9769

Enseco-Marblehead

Doaks Lane at Little Harbor
Marblehead, Massachusetts 01945
(617) 639-2695

Facsimile (617) 639-2637

Enseco-Mobile Laboratories
7440 Lincoln Way

Garden Grove, CA 92641
(714) 898-6370

Facsimile (714) 891-5917

Enseco-Rocky Mountain Analytical
Laboratory

4955 Yarrow Street

Arvada, CO 80002

(303) 421-6611

Facsimile (303) 431-7171

Enseco-Santa Maria

2325 Skyway Drive, Suite K
Santa Maria, CA 93455
(805) 922-2776

Facsimile (805) 922-5897

Enseco-Ventura

2810 Bunsen Avenue, Unit A
Ventura, CA 93003

(805) 650-0546

Facsimile (805) 650-0756

Enseco, Inc. (Corporate Office)
2200 Cottontail Lane

Somerset, NJ 08873

(201). 469-5800

Facsimile (201) 469-7516
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2. QUALITY ASSURANCE POLICY

Enseco is committed to providing quality environmental analytical
services to both the public and private sectors. To ensure the
production of scientifically sound, legally defensible data of known and
documentable quality, an extensive Quality Assurance (QA) program has
been implemented within Enseco. This program relies on clearly defined
objectives, well-documented procedures, a comprehensive audit system, and
management support, both Corporate and Divisional, for its effectiveness.
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3. PURPOSE AND SCOPE OF DOCUMENT
Purpose

This QA Program Plan presents an overview of the essential elements of
the Enseco QA program. Enseco has modeled this plan along EPA guidelines
as outlined in "Interim Guidelines and Specifications for Preparing
Quality Assurance Program Plans," QAMS-004/80, December 29, 1980 and
“Interim Guidelines and Specifications for Preparing Quality Assurance
Project Plans," QAMS-005/80, February, 1983. Both of these documents
have been issued by the Office of Monitoring Systems and Quality
Assurance, Office of Research and Development, U.S. Environmental
Protection Agency (U.S. EPA). Elements above and beyond those specified
in these two documents have been included in this QA Program Plan in
order to completely describe the Enseco QA/QC system.

Scope

The Enseco QA program is designed to control and monitor the quality of
data generated in Enseco laboratories. The program has four key
elements.

° Demonstrating laboratory capability by providing information which
documents the overall qualifications of the laboratory to perform
environmental analyses;

° Controlling laboratory operations by establishing procedures which
measure the laboratory's performance on a daily basis;

° Measuring matrix effects to determine the effect of a specific
matrix on method performance, and

° Reporting appropriate QC information with the analytical results to
enable the end-user to assess the quality of the data.

The specific procedures involved in implementing each aspect of the

Enseco program are described in this document. An overview of these QC

procedures, along with the section number in which each is discussed, is

given in Table 3-1.
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The QA/QC policies and procedures described herein are designed to
eliminate systematic errors and minimize the occurrence of other errors.
However, no QA program, regardless of how elaborate, can eliminate all
errors which may occur during an analysis. The QA program forms the
framework for minimizing errors and identifying and correcting those
errors which do occasionally occur. These QA/QC policies and procedures
must be coupled with the professional judgement of the technical staff in
interpreting the events surrounding the generation of the final result to
ensure that quality data is consistently produced.
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ELEMENTS OF QA PROGRAM PLAN
Section of
Evaluation Criteria Operational Elements QA Plan
LABORATORY QUALIFICATIONS Facilities/equipment/staff......... R *
Written SOPs for all laboratory
procedures, including:..eeeeviveennsnnnnnes 15
Sample CUSTOdY.eeerrooeoonononsensnnsnns 5
Calibration procedures.....ccveeevenvonss 6
Analytical procedures....coveevveevnnenns 7
Data validation..eeeeeonennennrnnennnnns 8
Documented QA ProgramM...ceececescssssescnss 1-15
Laboratory certificationS.eeeceeeeerenrnnnes 10
LABORATORY PERFORMANCE Check sampPleS.ieceecercescnssessoscnssnsons 9
Method blanks..ceeeeseerenseneenrsecennnnns 9
Calibration dat@...eeeececeeseeroonsncnonns 6
Method detection limits
(determined on method blank)..... [ 12
MATRIX EFFECTS Matrix spike/matrix duplicate/
matrix spike duplicate analyses............ 9
Sample surrogate recoveries.....ciieeveaonn. 9
Standard additionS.eeieeeocescesenecnccnens 9
Field blanks..eeceeenceosesscocesnnccnnnnns 9
Method detection limits (determined
with specific sample matrix)..vieieseeennn. 12
DATA REPORTING Data reduction and validation.............. 10
Data reporting...ceeeecececvecececcanconaas 10
Reporting Limits..ieeeeieneaneneecnnannanns 12

* Described in a separate document available from Enseco.
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DEFINITION OF TERMS

Quality Assurance (QA): the total integrated program for assuring the
reliability of data generated in the laboratory.

Quality Control (QC): the routine application of specific, well-
documented procedures to ensure the generation of data of known and
accepted quality, thus fulfilling the objectives of the QA program.

Quality Assurance Program Plan (QAPP): an assemblage of management
policies, objectives, principles, and general procedures outlining the

techniques by which the laboratory produces data of known and accepted
quality.

Standard Operating Procedure (SOP): a detailed, written description of a

procedure designed to systematize and standardize the performance of the
procedure.

Quality Assurance Project Plan (QAPjP): an assemblage of detailed

procedures describing how the laboratory will generate data that meet the
Data Quality Objective (DQOs) of a specific project.

Holding Time: the period of time during which a sample can be stored
after collection and preservation without significantly affecting the
accuracy of the analysis.

Sample Delivery Acceptance: the point in time at which Enseco determines
that it can proceed with the analytical work. Sample delivery acceptance
follows receipt and inspection of the samples and complete definition of
analyses required.

Initiate Preparation: the point in time at which the separation of
organic extractable compounds or metals from the sample matrix by solvent
extraction or acid digestion is begun.
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Initiate Analysis: the point in time at which the sample, extract or

digestate is introduced into an instrument or process which complies with
the SOP for analysis of the parameter of interest.




Enseco QA Program Plan Section No. 5

Revision No. 3.3
Date 5/89
Page 9 of 58

5.  RESPONSIBILITIES AND AUTHORITIES

Executing an effective QA program in a large and complex multi-laboratory
system demands the commitment and attention of both management and staff.
The QA effort at Enseco is directed by the Vice President of Quality
Assurance who manages the Corporate Quality Assurance Office. The VP of
QA reports directly to the Chief Executive Officer (CEQ) and has the
responsibility for overseeing and regulating all laboratory functions
(see Figure 5-1). The QA Office operates independently of all areas
generating analytical data to ensure complete objectivity in the
evaluation of laboratory operations.

The implementation of the QA program within each individual Enseco
laboratory is the responsibility of the Division QA Director. The QA
Director reports to both the VP of QA and to the Division Director, who
manages the Taboratory. In addition, all scientists within the
organization play a vital role in assuring the quality of their work. We
believe that the success of Enseco is dependent upon the continued
commitment of all within the organization to a strong and viable QA
Program. The responsibilities and levels of authority within the
organization are described below.

Corporate Quality Assurance Office
Members
The QA effort within Enseco is directed by the VP of QA who
reports directly to the CEO of Enseco. The Corporate QA Office

also includes a QA specialist who assists the VP in carrying
out the responsibilities of the department.
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Figure 5-1

ENSECO QA ORGANIZATIONAL CHART
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Responsibilities

The VP of QA is responsible for:

Developing and implementing a Corporate QA program that
ensures that all data generated in Enseco laboratories are
scientifically sound, Tegally defensible, and of known
precision and accuracy;

Monitoring the QA Plan to ensure compliance with QA
objectives in all Enseco laboratories;

Developing and implementing new QA procedures within the
corporation to improve data quality;

Conducting audits and inspections of all Enseco
laboratories on a regular basis, reporting the results of
those audits to management, and applying corrective

actions as needed to ensure compliance with the Enseco QA
Plan;

Coordinating the distribution of Performance Evaluation
(PE) samples to all Enseco laboratories on a routine
basis, evaluating the results of those samples, reporting
to management, and applying corrective actions as needed
to ensure that all Enseco laboratories are able to
generate data that meet the data quality objectives
defined in the QA Plan;

Establishing databases that accurately reflect the
performance of each of the Enseco laboratories;

Directing Division QA Directors in the implementation of
the Enseco QA Plan within individual facilities;

Chairing the Enseco QA Committee, a working committee
which includes all of the Division QA Directors and QA
Specialists and deals with QA issues on an ongoing basis;
Coordinating certification programs within Enseco;

Conducting seminars on QA issues for both clients and
laboratory staff; and

Promoting sound QA practices within the environmental
regulatory and analytical communities.
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Authority

The VP of QA is the final authority on all issues dealing with
data quality and has the authority to require that procedures
be amended or discontinued, or analyses suspended or repeated.
Also, the VP of QA has the authority to suspend or terminate
employees on the grounds of dishonesty, incompetence, or
repeated non-compliance with QA procedures. In addition, the
VP of QA has the authority to overrule decisions and actions of
the Division QA Directors and must approve the termination or
transfer of any Division QA Director. The authority of the VP
of QA comes directly from the CEO of Enseco.

Divisional Quality Assurance Departments

Members

Each Divisional QA Department is managed by a QA Director. The
QA Director reports directly to the Division Director and
indirectly to the Corporate VP of QA. The QA Director is
supported by a QA staff within the laboratory.

Responsibilities

The Division QA Director is responsible for:

J Implementing Enseco QA policies;

° Monitoring the implementation of the QA Plan within the
laboratory to ensure complete compliance with QA
objectives;

° Conducting in-house audits to identify potential problems
and ensure compliance with written SOPs;

° Performing statistical analyses of QC data and
establishing databases that accurately reflect the
performance of the laboratory;
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° Prescribing and monitoring corrective actions;

° Serving as the in-house client representative on all
project inquiries involving data quality issues;

° Monitoring the preparation and verification of analytical
standards;

J Assisting chemists in the writing of SOPs;

° Reporting the status of the laboratory QA program to the
Corporate VP of QA with formal and informal
communications;

° Maintaining records and archives of all QC data, PE
results, audit comments, and customer inquiries concerning
data quality;

° Assuring that the laboratory staff has access to current
SOPs;
° Monitoring laboratory performance in the areas of holding

times, turn-around times, and meeting contractual
obligations;

° Conducting seminars on QA issues for clients and
laboratory staff;

J Preparing QA Project Plans when needed;

° Assisting the Corporate QA office in the writing of QA
policies and procedures;

o Serving as a member of the Enseco QA Committee; and

° Auditing subcontractors.

Authority

The Division QA Director is the final authority within each
laboratory on all issues dealing with data quality. He/she has
the authority to require that procedures be amended or
discontinued or analyses suspended or repeated. He/she can
make recommendations to the Division Director and the Corporate
VP of QA regarding suspension or termination of employees for
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incompetence or non-compliance with QA procedures. The
authority of the Division QA Director comes directly from the
Corporate VP of QA.

Divisional Management

Members

The managers and supervisors who direct the analytical work at each
laboratory are directly responsible for ensuring that all employees
reporting to them are complying with the Enseco QA Plan.

Responsibilities

Laboratory management is responsible for:

° Actively supporting the implementation of the Enseco QA Plan
within the laboratory;

o Maintaining accurate SOPs and enforcing their use in the
laboratory;

o Maintaining a work environment that emphasizes the importance
of data quality; and

° Providing management support to the Corporate and Divisional QA
departments.

Authority

The managers and supervisors of the laboratory have the authority to
accept or reject databased on compliance with well-defined QC
criteria. In addition, managers and supervisors, with the approval
of the QA department, can accept or reject data that fall outside of
established QC guidelines if, in their judgment, there are technical
reasons which warrant the acceptance or rejection of the data.

These circumstances must be well documented and any need for
corrective action identified by the incident must be defined and
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initiated. The authority of the laboratory management comes
directly from the Corporate VP of Operations and the Division
Director.

Divisional Personnel

Members

Al11 laboratory personnel involved in the generation and reporting of

data have a responsibility to understand and follow the Enseco QA
Plan.

Responsibilities

Laboratory personnel are responsible for:

° Having a working knowledge of the Enseco QA Plan;

° Ensuring that all work is generated in compliance with the
Enseco QA Plan;

° Performing all work according to written SOPs;

° Ensuring that all documentation related to their work is
complete and accurate; and

° Providing management with immediate notification of quality
problems.

Authority

Laboratory personnel have the authority to accept or reject
databased on compliance with well-defined QC criteria. The
acceptance or rejection of data that fall outside of established QC
guidelines must be approved by laboratory management and the QA
department. The authority of the laboratory personnel flows from
the Division Director.
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SAMPLING PROCEDURES

The generation of quality data begins with the collection of the sample,
and therefore the integrity of the sample collection process is of
concern to the laboratory. Samples must be collected in such a way that
no foreign material is introduced into the sample and no material of
interest escapes from the sample prior to analysis. To ensure sample
integrity, the following must be considered:

° Samples must be collected in appropriate containers. In general,
glass containers are used for organic parameters and polyethylene
containers for inorganic/metal parameters (see Appendix I);

° The sample containers must be properly cleaned to ensure that the
sample is not contaminated during the collection process;

° Samples must be preserved appropriately to minimize the loss of
materials of interest due to adsorption, chemical or biological
degradation, or volatilization (see Appendix I);

° Appropriate volumes of sample must be collected to ensure that the
required detection 1imits can be met and quality control samples can
be analyzed (see Appendix I); and

° Samples must be properly shipped to the laboratory, in the
appropriate time frame, to ensure that holding times for the
analyses can be met (see Appendix I).

Sample Containers and Preservatives

Enseco can assist in the sample collection process by providing
consultation and assistance to clients designing sampling programs. Also
Enseco can make available to the client the Enseco "Sample Safe™," a set
of sample containers that are properly cleaned and preserved for use in
sample collection. Appropriate containers and preservatives, and minimum
sample volumes required for analyzing routine organic, metal, and
conventional parameters are listed in Appendix I.
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Holding Times

EPA has established holding time requirements for some analyses. These
holding time requirements are listed in Appendix I, along with container
and preservative requirements. As indicated in Appendix I, holding time
requirements differ depending on the regulatory program. Enseco follows
the holding times given in SW-846, Update I unless otherwise instructed
by the client. CLP holding times are followed when CLP protocols are
requested by the client. Other holding times can be honored if special
arrangements are made with the Taboratory.

Enseco is obligated to initiate preparation and/or analysis of the sample
within holding times if sample delivery acceptance occurs within 72 hours
of sampling or before one-half of the holding time period has expired,
whichever is less. (See Section 4 for definition of above terms.)

On occasion, a sample must be reanalyzed to comply with this QA Program
Plan. If this reanalysis is conducted outside of the holding time, the
laboratory will be considered to have fulfilled its obligation to meet
holding times if the first preparation and/or analysis was initiated
within the prescribed holding time.
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SAMPLE CUSTODY

Upon receipt by Enseco, samples proceed through an orderly processing
sequence specifically designed to ensure continuous integrity of both the
sample and its documentation.

A1l samples are received by Enseco's Sample Control Group and are
carefully checked for label identification, and completed, accurate
chain-of—custody records. Photographs document the condition of samples
and each sample is then assigned a unique laboratory identification
number through a computerized Laboratory Information Management System
(LIMS) that stores all identifications and essential information. The
LIMS system tracks the sample from storage through the laboratory system
until the analytical process is completed and the sample is returned to
the custody of the Sample Control Group for disposal. This process is
summarized in Figure 7-1. Access to all Enseco laboratories is
restricted to prevent any unauthorized contact with samples, extracts, or
documentation.

An example of the Enseco Chain-0f-Custody Record used to transmit samples
from the client to the laboratory is given in Figure 7-2. The Chain-0f-
Custody Record (Interlaboratory Analysis Form) used to transmit samples
between laboratories within Enseco is given in Figure 7-3.

Sample bottles provided to the client by Enseco are transmitted under
custody using the Enseco "Sample SafelM",
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Figure 7-1

ENSECO SAMPLE PROCESSING FLOW CHART
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FIGURE 7-3
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CALIBRATION PROCEDURES AND FREQUENCY

Standard/Reagent Preparation

A critical element in the generation of quality data is the
purity/quality and traceability of the standard solutions and
reagents used in the analytical operations. Enseco continually
monitors the quality of reagents and standard solutions through a
series of well-documented procedures.

To ensure the highest purity possible, all primary reference
standards and standard solutions used by Enseco are obtained from the
National Institue of Standards and Technology, the EPA Repository or
other reliable commercial sources. All standards and standard
solutions are logged into a database that identifies the supplier,
lot number, purity/concentration, receipt/preparation date,
preparer's name, method of preparation, expiration date, and all
other pertinent information.

Standard solutions are validated prior to use. Validation procedures
can range from a check for chromatographic purity to verification of
the concentration of the standard using a standard prepared at a
different time or obtained from a different source. Stock and
working standards are checked regularly for signs of deterioration,
such as discoloration, formation of precipitates, or change in
concentration. Care is exercised in the proper storage and handling
of standard solutions, and all containers are labeled as to compound,
concentration, solvent, expiration date, and preparation data
(initials of preparer/date of preparation).

Reagents are examined for purity by subjecting an aliquot or
subsample to the analytical method in which it will be used; for
example, every lot of dichloromethane (for organic extractables) is
analyzed for undesirable contaminants prior to use in the laboratory.
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A database is used to store essential information on specific
standards or reagents. The system is designed to serve various
functions (e.g., the system issues warnings on expiration dates and
allows chemists to obtain a 1ist of all working standard solutions
prepared from the same stock solution). The program also facilitates
the management and auditing of reagents and standards.

Instrument Calibration and Tuning

Calibration of instrumentation is required to ensure that the
analytical system is operating correctly and functioning at the
proper sensitivity to meet established reporting limits. Each
instrument is calibrated with standard solutions appropriate to the
type of instrument and the linear range established for the
analytical method. The frequency of calibration and the
concentration of calibration standards is determined by the
manufacturer's guidelines, the analytical method, or the requirements
of special contracts.

Gas Chromatography/Mass Spectrometry (GC/MS)

Each day prior to analysis of samples, the instrument is tuned with
bromofluorobenzene (BFB) for volatile compounds and
decafluorotriphenylphosphine (DFTPP) for semivolatile compounds
(according to the tuning criteria specified in the U.S. EPA Contract
Laboratory Program (CLP)). No samples are analyzed until the
instrument has met tuning criteria.

The instrument is then calibrated for all target compounds. An
initial calibration curve is produced and certain key compounds
referred to as System Performance Calibration Compounds (SPCC) and
Continuing Calibration Compounds (CCC) are evaluated on a daily basis
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to ensure that the system is within calibration. If the daily
standard does not meet the established criteria, the system is
recalibrated.

Chromatography

The field of chromatography involves a variety of instrumentation and
detection systems. While calibration standards and acceptance
criteria vary depending on the type of system and analytical
methodology required for a specific analysis, the general principles
of calibration apply uniformly. Each chromatographic system is
calibrated prior to performance of analyses. Initial calibration
consists of determining the linear range, establishing limits of
detection, and establishing retention time windows. The calibration
is checked on a daily basis to ensure that the system remains within
specifications. . If the daily calibration check does not meet
established criteria, the system is recalibrated and samples analyzed
since the Tast acceptable calibration check are reanalyzed.

Metals

Metals analysis basically involves two types of analytical
instrumentation: inductively coupled argon plasma emission
spectroscopy (ICP), and atomic absorption spectroscopy (AA).

Each ICP is calibrated prior to any analyses being performed using
criteria prescribed in the CLP protocol. The calibration is then
verified using standards from an independent source. The linear
range of the instrument is established once every quarter using a
Tinear range verification check standard. No values are reported
above this upper concentration value without dilution.
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A calibration curve is established daily by analyzing a minimum of
two standards, one of which is a calibration blank. The calibration
is monitored throughout the day by analyzing a Continuing Calibration
Blank (CCB) and a Continuing Calibration Verification standard (CCV).
The standard must meet established criteria or the system is
recalibrated and all samples analyzed since the last acceptable
calibration check are reanalyzed.

An interelement check standard is analyzed at the beginning and end
of each analytical run, and on a continuing basis, to verify that
interelement and background correction factors have remained
constant. Results outside of the established criteria trigger
reanalysis of samples.

Each AA unit is calibrated prior to any analyses being conducted. A
calibration curve is prepared with a minimum of a calibration blank
and three standards and then verified with a standard that has been
prepared from an independent source at a concentration near the
middle of the calibration range. The calibration is then verified on
an ongoing basis with a midpoint calibration standard. If the
ongoing calibration standard does not meet established acceptance
criteria, the system is recalibrated and all samples analyzed since
the last acceptable calibration check are reanalyzed. All samples
are spiked to verify the absence of matrix effects or interferences.
The method of standard additions is used when matrix interferences
are present. ‘

Conventional Analyses

The field of conventional, non-metals analysis involves a variety of
instrumental and wet chemical techniques. While calibration and
standardization procedures vary depending on the type of system and
analytical methodology required for a specific analysis, the general
principles of calibration apply universally. Each system is
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9.  ANALYTICAL PROCEDURES

Most analyses performed by Enseco are driven by regulatory concerns.
Therefore, methods used at Enseco predominantly originate from regulatory
agencies. Generally the methods used are those specified by the U.S. EPA
and other federal agencies, state agencies, and professional
organizations, as provided in the following references:

° Current EPA (CLP) protocols for the analysis of organic and inorganic
hazardous substances including chlorinated dioxins and furans.

° "Guidelines Establishing Test Procedures for the Analysis of
Pollutants Under the Clean Water Act," 40 CFR, Part 136.

° "Methods for Chemical Analysis of Water and Wastes," EPA-600/4-79-020
(revised March, 1983).

° "Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater," EPA-600/4-82-057 (July, 1982).

o "Test Methods for Evaluating Solid Waste" (SW-846), 2nd Edition
(revised), Update I (1984), Update II (1985), 3rd Edition (1986),
Update I (1989), Office of Solid Waste and Emergency Response, U.S.
EPA.

° "Standard Methods for the Examination of Water and Wastewater," 16th
Edition, American Public Health Association, American Water Works
Association, Water Pollution Control Federation, Washington, DC
(1985) .

° "Official Methods of Analysis," 14th Edition, Association of Official
Analytical Chemists, Arlington, VA (1984).

° "Methods for the Determination of Organic Compounds in Finished
Drinking Water and Raw Source Water," U.S. EPA, Environmental
Monitoring and Support Laboratory - Cincinnati (September, 1986).

o "Annual Book of ASTM Standards," Volumes 11.01 and 11.02, American
Society for Testing and Materials (ASTM), Philadelphia, PA (1987).

° "Techniques of Water Resources Investigations of the United States
Geological Survey (USGS), Book 5, Laboratory Analysis," USGS,
Washington, DC (1979).
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The choice of method is dependent on the objectives of the study in terms
of qualitative certainty, quantitative sensitivity, precision and
accuracy, and the type of matrix to be analyzed. Each method used
routinely is documented in the form of an SOP. The SOP contains detailed
instructions concerning both the use and the expected performance of the
method. Any deviations from published methodology are documented and
explained in the SOP. A complete description of the contents of
laboratory SOPs is given in Section 17.

Before any methods are routinely used to generate analytical data, the
method is validated. Validation criteria consist of:

° Method selection by a senior staff member;

° Documentation of the method in an SOP. This includes a summary of
the method, detailed description of the analytical procedure,
calculations, reporting formats, safety concerns, and special
remarks;

o Testing of the method to verify detection limits and linear range,
establish reporting limits and precision and accuracy criteria; and

o  Establishment of data acceptance criteria that must be approved by a
senjor staff member and the Divisional QA Director.
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10. DATA REDUCTION, VALIDATION, AND REPORTING
Data Reduction and Validation

A1l analytical data generated within Enseco laboratories are
extensively checked for accuracy and completeness. The data
validation process consists of data generation, reduction, and three
levels of review, as described below (also see Figure 10-1).

The analyst who generates the analytical data has the prime
responsibility for the correctness and completeness of the data. All
data are generated and reduced following protocols specified in
laboratory SOPs. Each analyst reviews the quality of his or her work
based on an established set of guidelines. The analyst reviews the
data package to ensure that:

° Sample preparation information is correct and complete;

o Analysis information is correct and complete;

° The appropriate SOPs have been followed;

o Analytical results are correct and complete;

° QC samples are within established control limits;

° Blanks are within appropriate QC limits;

° Special sample preparatfon and analytical requirements have been
met; and

o Documentation is complete (e.g., all anomalies in the

preparation and analysis have been documented, Out-of-Control
forms [if required] are complete; holding times are documented,
etc.).
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The data reduction and validation steps are documented, signed and
dated by the analyst. This initial review step, performed by the
analyst, is designated Level 1 review. The analyst then passes the
data package to an independent reviewer, who performs a Level 2
review.

Level 2 review is performed by a supervisor or data review specialist
whose function is to provide an independent review of the data
package. This review is also conducted according to an established
set of guidelines and is structured to ensure that:

° Calibration data are scientifically sound, appropriate to the
method, and completely documented;

° QC samples are within established guidelines;

° Qualitative identification of sample components is correct;

o Quantitative results are correct;

° Documentation is complete and correct (e.g., anomalies in the

preparation and analysis have been documented; Out-of-Control
forms [if required] are complete; holding times are documented,

etc.);
° The data are ready for incorporation into the final report; and
° The data package is complete and ready for data archive.

Level 2 review is structured so that all calibration data and QC
sample results are reviewed and all of the analytical results from 10%
of the samples are checked back to the bench sheet. If no problems
are found with the data package, the review is complete. If any
problems are found with the data package, an additional 10% of the
samples are checked to the bench sheet. The process continues until
no errors are found or until the data package has been reviewed in its
entirety. '
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An important element of Level 2 review is the documentation of any
errors that have been identified and corrected during the review
process. Enseco believes that the data package submitted by the
analyst for Level 2 review should be free of errors. Errors that are
found are documented and transmitted to the appropriate supervisor,
The cause of the errors is then addressed with additional training or
clarification of procedures to ensure that quality data will be
generated at the bench.

Level 2 data review is also documented and the signature of the
reviewer and the date of review recorded. The reviewed data are then
approved for release and a final report is prepared.

Before the report is released to the client, the Program Administrator
who is responsible for interfacing directly with the client reviews
the report to ensure that the data meet the overall objectives of the
client, as understood by the Program Administrator. This review is
labeled Level 3 review.

Each step of this review process involves evaluation of data quality
based on both the results of the QC data and the professional
judgement of those conducting the review. This application of
technical knowledge and experience to the evaluation of the data is
essential in ensuring that data of high quality are generated
consistently.

In addition to the three levels of review discussed above, the
Divisional QA department randomly audits 5% of all projects reported.
The QA audit includes verifying that holding times have been met,
calibration checks are adequate, qualitative and quantitative results
are correct, documentation is complete, and QC results are complete
and accurate. During the review, the QA department checks the data
from 20% of the samples back to the bench sheet. If no problems are
found with the data package, the review is complete. If any problems
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are found with the data package, an additional 10% of the samples are
checked to the bench sheet. The process continues until no errors are
found or until the data package has been reviewed in its entirety.

Data Reporting

A variety of reporting formats, from computerized data tables, to
complex reports discussing regulatory issues, to a CLP-deliverables
package, are available. In general, Enseco reports contain:

General Discussion: Description of samples types, tests performed,
any problems encountered and general comments are given.

Analytical Data: Data are reported by sample or by test. Pertinent
information including dates sampled, received, prepared, and extracted
are included on each results page. The Enseco reporting 1imit for
each analyte is also given.

QC Information: The results (Percent Recovery and Relative Percent
Difference) of the Laboratory Control Samples analyzed with the
project are listed, together with the control limits. Also, the
analytical results for method blanks generated during analysis of
organic and metals parameters are given.

Results of any matrix spikes, duplicates, matrix spike dup11cates or
other project-specific QC are also reported.

Methodology: Reference for analytical methodology used is cited.
Custom Services: Special services including data interpretation,

special consultation, and raw data packages (when requested) are
included.
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11. INTERNAL QC CHECKS

The Enseco QA/QC program monitors data quality with internal QC checks.
Internal QC checks are used to answer two questions:

1)  Are laboratory operations "in control,” (i.e., operating within
acceptable QC guidelines), during data generation?

2) What effect does the sample matrix have on the data being generated?

The first question is answered by Laboratory Performance QC. Laboratory
performance QC is based on the use of a standard, control matrix to
generate precision and accuracy data that are compared, on a daily basis,
to control limits. This information, in conjunction with method blank
data, is used to assess daily laboratory performance.

The second question is addressed with Matrix-Specific QC. Matrix-
Specific QC is based on the use of an actual environmental sample for

precision and accuracy determinations and commonly relies on the analysis
of matrix spikes, matrix duplicates, and matrix spike duplicates. This
information, supplemented with field blank results, is used to assess the
effect of the matrix and field conditions on analytical data.

Laboratory Performance QC is provided as a standard part of every routine
Enseco analysis. Matrix-Specific QC is available as an option to the
client and should be specified based on the types of matrices to be
analyzed and the Data Quality Objectives (DQOs) and regulatory
requirements of the project.

A complete discussion of the Enseco Internal QC Check program follows.
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Laboratory Performance QC Program

Laboratory Performance QC is provided as a standard part of every
routine Enseco analysis. The main elements of Laboratory
Performance QC are:

o The analysis of Laboratory Control Samples, which include
Duplicate Control Samples (DCS), Single Control Samples (SCS),
and method blanks, and

° The generation of daily calibration data.
The Laboratory Control Sample program is discussed below. Please
refer to Section 8 of this manual for a discussion of calibration

procedures.

Laboratory Control Samples (LCS)

Laboratory Control Samples (LCS) are well-characterized, laboratory
generated samples used to monitor the laboratory's day-to-day performance
of routine analytical methods. Certain LCS are used to monitor the
precision and accuracy of the analytical process, independent of matrix
effects. Other LCS are used to identify any background interference or
contamination of the analytical system which may lead to the reporting of
elevated concentration levels or false positive data.

The results of the LCS are compared to well-defined laboratory acceptance
criteria to determine whether the laboratory system is "in control."”
Controlling lab operations with LCS (as opposed to matrix spike/matrix
spike duplicate samples), offers the advantage of being able to
differentiate lTow recoveries due to procedural errors from those due to
matrix effects. As a result, procedural errors can be identified and
corrected by the analyst at the bench, without waiting for extensive
senior level review or costly and time-consuming reanalysis of the
sample. |




Enseco QA Program Plan Section No. 11

Revision No. 3.3
Date 5/89
Page 36 of 58

Three types of LCS are routinely analyzed: Duplicate Control Samples

(DCS), Single Control Samples (SCS), and Method Blanks. Each of these
LCS are described below.

Duplicate Control Samples (DCS)

Duplicate Control Samples (DCS) are used to monitor the precision and
accuracy of the analytical system on an on-going basis. Each DCS
consists of a standard, control matrix that is spiked with a group of'
target compounds representative of the method analytes. A DCS pair is
analyzed for every 20 samples processed by the method. DCS are analyzed
with environmental samples to provide evidence that the laboratory is

performing the method within accepted QC guidelines for accuracy and
precision.

Accuracy (average recovery of each analyte in the DCS pair) and precision
(Relative Percent Difference [RPD] between each analyte in the DCS pair)
data are compared to control limits that have been established for each
of the analytes contained in the DCS. 1Initially, control lTimits for
analytes spiked into the DCS are taken directly from the CLP program. If
CLP 1imits are not available, Enseco historical data are used to set the
control limits. As sufficient laboratory data become available, the
control limits are redefined based upon the most recent nine months of
DCS data. Control limits for accuracy for each analyte are based on the
historical average recovery (mean of the average recoveries of the DCS
pairs) plus or minus three standard deviation units. Control limits for
precision for each analyte are based on the historical RPD and range from
zero (no difference between DCS results) to the average RPD plus three
standard deviation units. Calculated control limits tend to be tighter
than CLP Timits because of the use of a control matrix. However, if the
calculated limits are broader than the CLP Timits, the CLP limits are
used to control the laboratory.
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Analytical data that are generated with a DCS pair which falls within the
established control Timits are judged to be in control. Data generated
with a DCS pair which falls outside of the control Timits are considered
suspect and are repeated or reported with qualifiers. The procedure used
to evaluate data from control samples is given in Figure 11-1. The
protocols include examination of instrument performance and preparation
and analysis information, consultation with the supervisor, and finally a
decision path for determining whether reanalysis is warranted.

DCS have been established for each routine analytical method. Reagent
water is used as the control matrix for the analysis of aqueous samples.
The DCS compounds are spiked into reagent water and carried through the
appropriate steps of the analysis. The control matrix for solids samples
is standard Ottawa sand, an ASTM approved material for use in highway
construction, due to its fine degree of homogenéity. The DCS compounds

are spiked into the Ottawa sand and carried through the appropriate steps
of the analysis.

As stated previously, DCS are analyzed at a frequency of no less than one
DCS pair per 20 samples. The DCS program is supplemented with the SCS
program to ensure that Laboratory Performance QC is available with each
batch of samples processed (see following subsection).

DCS precision and accuracy data are archived in the LIMS. In addition,
the associated DCS data are reported with each set of sample results to
enable the client to make a quality assessment of the data.
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Single Control Samples (SCS)

As stated above, a DCS pair is analyzed with every 20 samples to measure
the precision and accuracy of an analysis on an ongoing basis. However,
samples are often analyzed in lots of less than 20, due to holding time
or turn-around time requirements. Since it is necessary to have a
measure of laboratory performance with each batch of samples processed,
Enseco has instituted the SCS program.

An SCS consists of a control matrix that is spiked with surrogate
compounds appropriate to the method being used. In cases where no
surrogate is available, (e.g., metals or conventional analyses) a single
DCS serves as the control sample. An SCS is prepared for each sample lot
for which the DCS bair are not analyzed. Recovery data generated from
the SCS are compared to control Timits that have been established for
each of the compounds being monitored. Initially, CLP control limits or
Enseco historical data are used to set the control limits. When
sufficient SCS data are available, control limits are redefined based on
the most recent nine months of data. Control limits for SCS components
are based on the historical average recovery in the SCS plus or minus
three standard deviation units.

Analytical data that are generated with an SCS which falls within the
control limits are judged to be in control. Data that are generated with
an SCS which falls outside of acceptance criteria are considered suspect
and are reanalyzed or reported with qualifiers. The protocols for
evaluating SCS are identical to those established for DCS (see Figure
11-1).

SCS recovery (accuracy) data are archived in the LIMS. In addition, the
associated SCS data are reported with each set of sample results to
enable the client to make a quality assessment of the data.
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Method Blank

Method blanks, also known as reagent, analytical, or preparation blanks,
are analyzed to assess the level of background interference or

contamination which exists in the analytical system and which might lead
to the reporting of elevated concentration levels or false positive data.

As part of the standard Enseco QC program, a method blank is analyzed
with every batch of samples processed. A method blank consists of
reagents specific to the method which are carried through every aspect of
the procedure, including preparation, clean-up, and analysis. The
results of the method blank analysis are evaluated, in conjunction with
other QC information, to determine the acceptability of the data
generated for that batch of samples.

Ideally, the concentration of target analytes in the blank should be
below the Reporting Limit for that analyte. In practice, however, some
common laboratory solvents and metals are difficult to eliminate to the
parts-per-billion levels commonly reported in environmental analyses.
Therefore, criteria for determining blank acceptability must be based on
consideration of the analytical techniques used, analytes reported, and
Reporting Limits required.

For organic analyses, the concentration of target analytes in the blank
must be below the Reporting Limit for that analyte in order for the blank
to be considered acceptable. An exception is made for common laboratory
contaminants [methylene chloride, acetone, 2-butanone, toluene, and
bis(2-ethylhexyl)phthalate] which may be present in the blank at up to 5
times the Reporting Limit and still be considered acceptable. This
policy is consistent with the CLP policy and has been established in
recognition of the fact that these compounds are frequently found at low
levels in method blanks due to the materials used in the collection,
preparation, and analysis of samples for organic parameters.
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For metals analysis, where the Reporting Limits are typically near the
Instrument Detection Limit (IDL) and background levels for certain metals
are difficult to completely eliminate, the policy is that the
concentration of the target analytes in the blank must be below two times
the Reporting Limit. If the blank value for a target analyte lies below
the Reporting Limit, the Reporting Limit for that analyte in the
associated samples is unaffected. If the blank value lies between the
Reporting Limit and two times the Reporting Limit, the Reporting Limit
for that analyte in the associated samples is raised to the level found
in the blank. A blank containing an analyte(s) above two times the
Reporting Limit is considered unacceptable unless the lowest
concentration of the analyte in the associated samples is at Teast ten
times the blank concentration (as per CLP protocol).

For conventional inorganic tests, the method SOP directs how the blank is
treated. Generally, a reagent blank is used both to zero the equipment
and as one of the calibration standards. If a preparation step is
required for the analysis, then a prep blank is also analyzed to
determine the extent of contamination or background interference. In
most cases, the concentration found in the prep blank is subtracted from
the concentration found in any associated sample prior to calculating the
final result. Blanks have no application or significance for some
conventional inorganic parameters (e.g. pH).

If the blank does not meet acceptance criteria, the source of
contamination must be investigated and appropriate corrective action must
be taken and documented. Investigation includes an evaluation of the
data to determine the extent and effect of the contamination on the
sample results. Corrective actions may include reanalysis of the blank,
and/or repreparation and reanalysis of the blank and all associated
samples.

For organic and metals analyses, and selected conventional inorganic
tests, method blank results are reported with each set of sample results.
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Sample results are not corrected for blank contamination. Occasionally,
due to limited sample volume or other constraints, the laboratory reports
data associated with an unacceptable blank. In these cases, the

Reporting Limit for the each analyte contained in the blank is raised to
the level found in the blank.

Matrix-Specific QC

Matrix;Specific QC is used to assess the effects of a sample matrix or
field conditions on the analytical data. The main elements of Matrix-
Specific QC are:

° The analysis of matrix spikes, matrix duplicates, and matrix spike
duplicates;

° Monitoring the recovery of surrogate compounds from environmental
samples; :

° Monitoring the results of standard additions in environmental
samples;

° The analysis of field blanks; and

o The determination of method detection Timits in a specific matrix.

Different regulatory programs have different requirements in terms of
Matrix-Specific QC. In order to ensure that the data generated meet all
Data Quality Objectives, Enseco encourages its clients to include Matrix-
Specific QC that fulfills the Data Quality Objectives and regulatory
requirements of the project. A discussion of the different elements of
Matrix-Specific QC follows.

Matrix Spikes, Matrix Duplicates, and Matrix Spike Duplicates

A Matrix Spike (MS) is an environmental sample to which known
concentrations of analytes have been added. The MS is taken through the
entire analytical procedure and the recovery of the analytes is
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calculated. Results are expressed as percent recovery. The MS is used
to evaluate the effect of the sample matrix on the accuracy of the
analysis.

A Matrix Duplicate (MD) is an environmental sample that is divided into
two separate aliquots. The aliquots are processed separately and the
results compared to determine the effects of the matrix on the precision
of the analysis. Results are expressed as RPD.

A Matrix Spike Duplicate (MSD) is an environmental sample that is divided
into two separate aliquots, each of which is spiked with known
concentrations of analytes. The two spiked aliquots are processed
separately and the results compared to determine the effects of the
matrix on the precision and accuracy of the analysis. Results are
expressed as RPD and percent recovery.

Surrogate Recoveries and Standard Additions

Surrogates are organic compounds which are similar to the analytes of
interest in chemical behavior, but which are not normally found in
environmental samples. Surrogates are added to samples to monitor the
effect of the matrix on the accuracy of the analysis. Results are
reported in terms of percent recovery.

Enseco routinely adds surrogates to samples requiring GC/MS analysis and
reports these surrogate recoveries to the client. The Taboratory does
not control its operations based on surrogate recoveries in environmental
samples. As discussed earlier in this section, Enseco controls its
operations based on the results of Laboratory Control Samples. The
surrogate recoveries are primarily used by the laboratory to assess
matrix effects. However, obvious problems with sample preparation and
analysis (e.g. evaporation to dryness, leaking septum, etc.) which can
lead to poor surrogate spike recoveries must be ruled out prior to
attributing low surrogate recoveries to matrix effects.,
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Standard Additions (SA) is the practice of adding a series of known
amounts of an analyte to an environmental sample. The fortified samples
are then analyzed and the recovery of the analytes calculated. The
practice of SA's is generally used with metal and conventional analyses

to determine the effect of the sample matrix on the accuracy of the
analyses.

Field Blanks

Field blanks are check samples that monitor contamination originating
from the collection, transport or storage of environmental samples. One
example of a field blank is an equipment blank. An equipment blank is
blank water that is poured through the sample collection device to check
the adequacy of the cleaning procedures for the sampling equipment.
Another type of field blank is a trip blank. A trip blank is a
laboratory control matrix (typically water) which is sent to the field in
an appropriate sample container, remains unopened in the field, and then
is sent back to the laboratory. The purpose of the trip blank is to
assess the impact of field and shipping conditions on the samples. The
results from field blanks are reported to the client as samples in the
same concentration units as the samples. No correction of the analytical
data is done in the laboratory based on the analysis of field blanks.

Matrix-Specific Detection Limits

Method Detection Limits (MDL's) determined on a specific sample matrix
are called Matrix-Specific Detection Limits. See Section 14 for a
discussion of detection and reporting limits.
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12.

PERFORMANCE AND SYSTEM AUDITS

Enseco laboratories participate in a variety of federal and state
certification programs, (including the U.S. EPA CLP), that subject each
of the laboratories to stringent system and performance audits on a
regular basis. A system audit is a review of laboratory operations
conducted to verify that the laboratory has the necessary facilities,
equipment, staff and procedures in place to generate acceptable data. A
performance audit verifies the ability of the laboratory to correctly

identify and quantitate compounds in blind check samples submitted by the
auditing agency. The purpose of these audits is to identify those
laboratories that are capable of generating scientifically sound data.
Enseco is certified to perform environmental analyses under programs
administered by the U.S. EPA, U.S. Army, U.S. Navy, and over 15 states.
The most current list of Enseco certifications is available upon request.

In addition to external audits conducted by certifying agencies or
clients, Enseco regularly conducts the following internal audits:

° Quarterly systems audits conducted by the Divisional QA Director.

° Periodic (at least yearly) audits conducted by the Corporate QA
Office.

° Special audits by the Divisional QA Director or Corporate QA Office
when a problem is suspected.

Enseco laboratories also routinely analyze check samples as described
below:

° Laboratory Control Samples (DCS, SCS, and method blanks) are
analyzed at a frequency equal to at least 10% of the total number of
samples analyzed (see Section 11).

° A11 Enseco laboratories participate in the analyses of EPA check
samples provided under the Water Supply (WS) and Water Pollution
(WP) Performance Evaluation Studies. The results of these PE
samples are tabulated by the Corporate QA Office to identify
performance trends within the Enseco lTaboratories.
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° The majority of the Enseco Taboratories are CLP Tabs and thus
analyze organic and/or inorganic CLP PE samples on a quarterly
basis. The results of these analyses are also tabulated and
evaluated by the Corporate QA Office.

° The laboratories participate in multiple state certification
programs (including New York, New Jersey and California) which
require that PE samples be analyzed periodically.

° Blind check samples from an independent commercial firm are sent to
the laboratories periodically by the Corporate QA Office. The
frequency and type of samples sent is based on problem areas
identified by evaluation of tabulated PE results.

The results of these check samples are used to identify areas where
additional training is needed or clarification of procedures is required.




Enseco QA Program Plan Section No. 13

Revision No. 3.3
Date 5/89
Page 47 of 58

13.

PREVENTIVE MAINTENANCE

To minimize downtime and interruption of analytical work, preventive
maintenance is routinely performed on each analytical instrument.
Designated laboratory personnel are trained in routine maintenance
procedures for all major instrumentation. When repairs are necessary,
they are performed by either trained staff or trained service engineers
employed by the instrument manufacturer.

Each laboratory has detailed SOPs on file that describe preventive
maintenance procedures and schedules. The laboratories also maintain
detailed logbooks documenting the preventive maintenance and repairs
performed on each analytical instrument.
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14.

SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA QUALITY AND DETERMINE
REPORTING LIMITS

Data Quality Assessment

The effectiveness of a QA program is measured by the quality of data
generated by the laboratory. Data quality is judged in terms of its
precision, accuracy, representativeness, completeness and comparability.
These terms are described as follows:

Precision is the degree to which the measurement is reproducible.
Precision can be assessed by replicate measurements of DCS, reference
materials, or environmental samples. Enseco routinely monitors precision
by comparing the RPD between DCS measurements with control limits
established at plus three standard deviations from the mean RPD of
historical DCS data.

Precision is frequently determined by comparison of replicates. The
standard deviation of "n" measurements of "x" is commonly used to

estimate precision,

Standard deviation (S) is calculated as follows:

—
[ 1

S = i=1 (X1 - X)2
n-1

where a quantity "x" (e.g., a concentration) is measured "n" times.

The relative standard deviation (or sample coefficient of variation, CV),
which expresses standard deviation as a percentage of the mean, is
generally useful in the comparison of three or more replicates (although
it may be applied in the case of n = 2).
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RSD = 100 (s/X)
or _
CV = 100 (s/X)
where: RSD = relative standard deviation

CV = coefficient of variation

S standard deviation

X

mean

In the case of duplicates, the RPD between the two samples may be used to
estimate precision.

|D1 - D2}
RPD = x 100
(D1 + D2)/2

where: RPD = relative percent difference

D1 = first sample value

Do = second sample value (duplicate)

Accuracy is a determination of how close the measurement is to the true
value. Accuracy can be assessed using LCS, standard reference materials,
or spiked environmental samples. Unless specified otherwise in special
contracts, Enseco monitors accuracy by comparing LCS results with control
Timits established at plus or minus three standard deviation units from
the mean of historical LCS results.

The determination of the accuracy of a measurement requires a knowledge

of the true or accepted value for the signal being measured. Accuracy
may be calculated in terms of percent recovery as follows:

X
Percent Recovery = T x 100

i

where: X = the observed value of measurement

—
I}

= "true" value




Enseco QA Program Plan Section No. 14
‘ Revision No, 3.3 -
Date 5/89
Page 50 of 58

Representativeness is the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a
sampling point, a process condition, or an environmental condition.
Analytical data should represent the sample analyzed regardless of the
heterogeneity of the original sample matrix. Enseco strives to
accommodate all sample matrices. Some samples may require analysis of
multiple phases to obtain representative results,

Completeness is a measure of the amount of valid data obtained from a
measurement system compared with the amount that was expected to be
obtained under normal conditions.

To be considered complete, the data set must contain all QC check
analyses verifying precision and accuracy for the analytical protocol.
In addition, all data are reviewed in terms of stated goals in order to
determine if the database is sufficient.

When possible, the percent completeness for each set of samples is
calculated as follows:

valid data obtained
Completeness = x 100%
total data planned

Comparability expresses the confidence with which one data set can be
compared to another data set measuring the same property. Comparability
is ensured through the use of established and approved analytical
methods, consistency in the basis of analysis (wet weight, volume, etc.),
consistency in reporting units (ppm, ppb, etc.), and analysis of standard
reference materials.

Reporting Limits

Assuring the validity of quantitative measurements at low concentrations
is an extremely difficult technical problem. With regulatory action
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levels being pushed lTower and lower, the validity of any given
measurement becomes even more important. The consequences of false
positive or false negative data can be significant.

A number of terms have been used, by the EPA and other technical groups,
to express the lowest concentration of an analyte which can be measured.
Some of these terms, their definitions, and sources are listed in Table
14-1. A graphical representation of these terms is given in Figure 14-1,

Enseco takes very seriously its responsibility to report technically
defensible data. Therefore, we have established a Reporting Limit (RL)
for each analyte in each method. The RL represents the value above which
we believe reliable data can be routinely obtained.

These Reporting Limits were established by collecting Method Detection
Limit (MDL) data for organic analyses and Instrument Detection Limit
(IDL) data for metals analyses from each Enseco laboratory. The MDL data
were collected using the procedures described in 40CFR136 Appendix B.

IDL data were calculated using the procedures outlined in the EPA
Contract Laboratory Program (CLP) Statement of Work dated 12/87. The
MDL/IDL data were then compared to various Timits published in EPA
methods and in the regulations. For example for Volatile Organics, the
MDL data generated in Enseco laboratories were compared to the Practical
Quantitation Limits (PQLs) published in SW-846 method 8240; the PQLs
contained in the July 9, 1987, Federal Register Final Rulemaking on
Appendix IX; the Contract Required Detection Limits (CRDLs) in the CLP
Method for Volatile Organics; and the MDLs in Method 624. Then a
Reporting Limit for each analyte was established which considered all of
this information. The RL was set at a lTevel above which we were
confident that our laboratories could detect and quantify the analyte
consistently. Using this procedure, the Reporting Limits established are
generally between 2 to 5 times the laboratory MDL/IDL. This range is
consistent with the American Chemical Society definition for the Limit of
Quantitation (LOQ). (See Table 14-1)
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FIGURE 14-1

Graphical Representation of Detection Limit Terms
(See Table 14-1 for Definitions)

LOD/IDL
DL MQL LOQ PQL
. . MDL . . .
032315 10 30
MULTIPLIER OF STANDARD DEVIATION OF REPLICATES
NOTE: The values along the horizontal "Standard Deviation (SD)" axis are

approximate values and are meant to show the relative, not absolute,
relationship between the terms.
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15.

CORRECTIVE ACTION

When errors, deficiencies, or out-of-control situations exist, the QA
program provides systematic procedures, called "corrective actions," to
resolve problems and restore proper functioning to the analytical system.

Laboratory personnel are alerted that corrective actions may be necessary
ife

° QC data are outside the acceptable windows for precision and
accuracy;

) Blanks, DCS or SCS contain contaminants above acceptable levels;

° Undesirable trends are detected in spike recoveries or RPD between
duplicates;

° There are unusual changes in detection limits;

e Deficiencies are detected by the QA department during internal or

external audits or from the results of performance evaluation
samples; or

° Inquiries concerning data quality are received from clients.

Corrective action procedures are often handled at the bench level by the
analyst, who reviews the preparation or extraction procedure for possible
errors, checks the instrument calibration, spike and calibration mixes,
instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the laboratory supervisor, manager
and/or QA department for further investigation. Once resolved, full
documentation of the corrective action procedure is filed with the QA
department. Corrective action documentation is routinely reviewed by the

VP of QA.
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Examples of anomalous situation include: formation of a precipitate in
an extract; formation of an emulsion during an extraction step; or
missed holding times. These situations are thoroughly documented to
enable a thorough review of the data to occur.

OQut-of-Control situations are also documented on Anomaly Forms. An Out-
of-Control situation occurs when QC data fall outside of established
control limits. The documentation associated with and Out-of-Control
situation is reviewed by the supervisor and the QA Department. OQut-of-
Control situations trigger Corrective Action. Corrective Actions taken
are also documented on the Anomaly Form.

Project Files

A project file is created for each project handled within the laboratory.
The project file contains all documents associated with the project.

This includes correspondence from the client, chain-of-custody records,
raw data, copies of laboratory notebook entries pertaining to the
project, and a copy of the final report. When a project is complete, all
records are passed to the Document Custodian who inventories the file,
checks for completeness, and puts the file into document archive.




APPENDIX I

MAXIMUM HOLDING TIMES AND
SAMPLE COLLECTION/PRESERVATION INFORMATION

Sources: Tables A-E:
Federal Register, October 26, 1984
SW-846, 3rd Edition, Update I
State of California Leaking Underground
Fuel Tank Field Manual, May 1988

Table F:

Contract Laboratory Program Statement of
Work for Organic Analysis dated 10/86
Contract Laboratory Program Statement of

Work for Inorganic Analysis dated 12/87

(QA Program Plan, Revision 3.3)
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10.

11.

12.

FORMAT FOR SQP - LABORATORY,
(cont.)

QA/QC Requirements

9.1 QC samples

ANALYTICAL METHOD

9.2 Acceptance criteria (precision and accuracy, % of multi-component QC
analytes which must be within windows)

9.3 Corrective action required (reference current QC manual)

‘Calculations

Reporting

11.1 Reporting units
11.2 Reporting limits

11.3 Significant figures and reporting values below detection Timit

11.4 LIMS data entry

References

12.1 Method source

12.2 Deviations from source method and rationale

AlI-2

(QA Program Plan, Revision 3.3)



FORMAT FOR SOP - LABORATORY, STANDARDS AND REAGENTS

Title

1. Reagent/Standard Name

2. Type (reagent, calibration standard, DCS, SCS, stock solution, etc.)
3. Constituents/concentration

4, Solvent

5. Safety Issues (specific to the reagent or standard)

6. Shelf Life

7. Procedure

7.1 Preparation

7.2 Documentation (purchase date, open date, labeling, etc.)
7.3 Verification

AII-3 (QA Program Plan, Revision 3.3)



FORMAT FOR SOP - LABORATORY, EQUIPMENT OPERATION,
CALIBRATION, AND MAINTENANCE

Title
1. Purpose

2. Safety Issues (applicable to the specific equipment)

3. Procedure
3.1 Initial start-up
3.2 Calibration and performance documentation
3.3 Example output
3.4 Shut-down
3.5 Maintenance and maintenance records
4, Responsibilities

5. Comments

6. Definitions

AII-4 (QA Program Plan, Revision 3.3)



FORMAT FOR SOP - LABORATORY, PROCEDURAL

Title

1. Purpose

2. Policies

3. Safety Issues

4., Procedure

5. Responsibilities
6. Comments

7. Definitions

AII-5 (QA Program Plan, Revision 3.3)



wedBouy
Kaogeuoqe-] 9d5eU43UO0)

sweuaBouyg wymas

Yy3u

uolalutjeqg SOV

8¥8-MS

weuaBouy
Kaojeuoqe] 9o5243U0)

sweaBouy dJogey yd3 4oy
uoiqiutjeg g€l ¥d4d o¢F

uoigziutjeqg SOV

seqsep

pue Jejepy jo sisfjeuy

{@21wey) Jo4 spoygep
333Nn0Ss

umouun

enjeA enJdjy

Y3 o %Pz ulyzim

eJde momLO&NLOnﬂ_
3o %@8 odeym enjep (Z

JAN ey3 sew(3 uey (1

uoijetAep

pJepueqs oyq sew(q uo|

uotj3eIAGpP puEBpUE,S
oyq soew!q ©AlJ4

uoije}A®p pJepuE]S
eyq sowiy eeuyy

(r1°e st oenjea eysy
‘soq8o1jdeu ueaes Joy)
“|eA®| ®duepijuod
peJisep ey3 38 ©onj|eA
-3 juepn3s oy3 sowij
uoijelAGp puepuUB]S ey]|

Uoij3BIAGp pJBPUBYS
9y3 sew(q eouay]

uoi1gjeiAep
pJepueys ©y3 Sewiy OMm|

NOILVYINDIVD

umouupn

sojdues
¥o2eyo> jo siskjeue
Kaogqedoqejdoejul

so|duwes
eqed1|deu jo siskjeuy

so|dues
eqed1|deu g0 sisk|euy

TRlut

uoigoej3ep eyy sewiy
g-¢ 40 suotjedqueduo>d
3e spJepueys ejedy|deud
eeuy3 jo sisk|suy

Tuwt g
uoi3o9j39p peioedxe oyjy
sewiq g 03 [ 38 pe)ids

sejedot jdeu ueaes jo
wnwiuiw 8 to siskjeuy

sojdues

eqeoijdeu jo sisk|eauy

spJepuess
eqedt jdeu go siskjeuy

NOILYNIRY3IL3Q

sSeiqt1Aat3doe pungaedng

o) Y43 eyq 09 3oedzuod
Jepun sae(Jdojedoqe| Jo0}
peijioseds qiwi| Butijzaodey

suoij31puod Buigqeaedo
Kaojedoqe| euiqnod Buianp
Aoedndooe pue uoisiosead jo
sjiwi| peljideds uiyzia
poeulwueqep Ajqet|ed oq
ued> 3eyy [©A8] 3Semo| oyj

@suept juod

4o eeubep peygi1oeds
84y3lim peuiegqqo eq

Aew sq|nseu @Alje3ijuenb
yoi1ym eAoqe |©AS| ey|

pejJoded pue peunsesw eq
ued gqey3 esue3sqns e Jo
UOI38U3UBDUOD WNWIUIW SY|

"Kkiqeijed

209030p uUeD JUOWNJU]SU]

ue 3ey3 esiou punouBioegq
eaoqe jsuBis qse|jews eyy

"ouez ueyy Jejeeul

S${ uoj138Uj3UBDUO0D ejzhk|BuUR
eyq 3BYy3 ©duepl juod

%66 Yy3tm peguodeu pue
peJsnseow ‘poijijuepi egq
ues 3e8Yyq Sd>uUE3SqNS B joO
UOI4BU3UEDUO0D WNWIUIW oY)

juejq B wod) jUOJSLLIP
Ajjed2i3si3e3s oq
03 peuilwusjep o9 ued jeyjy

UOI3BU3UGDUOD 3SOMO| ©Y|
*jue|q
® 09 ©S0[|D> 4qng ‘eAoqe

@jqe3degep A|3ouiysip s
yoiym uol3EU3UEDUO0D @Y

NOILINIJ3Q

SHY¥3L LINIT NOILD3L3Q 40 NOILINIJ3Q

T-%T 379v¥YL

(1Qy)) 31w uoigsereq
peJdinbey g92e4quc)

(9d) 21wiq
uolgjegiquenl [edsig3dea]

(B0
uogjezfjuen jo 1wWiT

(or)
Ftwi] voigegiyuenyy POYISH

(1g1) 3twi]
CO_#UQQQQ &c@EsgawﬁH

(Ian)
J1WIT) UoiI309326(Q POYLIOW

(go1) uoizdezeq jo Wi

(1) 21wi uoigde3eg




GENERIC SAMPLING PLAN
RCRA FACILITIES INVESTIGATIVE PROJECT

GIANT REFINERY

GALLUP, NEW MEXTICO

A REPORT PREPARED FOR
GIANT INDUSTRIES, INC.

ROUTE 3, BOX 7

GALIUP, NEW MEXICO 87301

//()
A -

/ T ririm T i
V(2L Seliin /202 8l

AT e -
/ ) - z
// 4/;4/6‘\5/:')45‘/:‘2‘{(:

Patricia Tardona
Project Hydrogeologist

K
A
e

—Pavid Bratbérg e

Associate Hydrogeologist



(€€ uoLstaay ‘ue|d weuaboud yh)

uotjoedlxs :uix2 (q)

*juawilsnlpe
Hd 03 Jotad uorjeay|ty suatnbad s|ejaw papuadsns 40 paAa|oSSLQ °S[e3aW [BI0} 40} SL dALIeALDsaAd Pa1sL] ()
b o1 Job Jel sse|b/aqny suo0d sAep gz 3]1SepM/ | LOS
lw 00T Job A1od skep gz 491BM  0T09/L°002 BILLLS
b 01 Jdot Jel sseyb/aqny suo0d (q) "UIX® sunoy yg d]1sepm/ | LoS
L6TL/921¢€
lw 001 Jobr Alod sanoy g 4938M /y°812/L°022  (IA/III) wniwoayy
b ot Job Jel sseyb/aqny su0d syjuow g 3]1Sem/LoS
0'¢ > Hd (vy-49)
(w001 03 EQONH Alod syjuou g J91BM  T2¥L/2°6€2 peot
b o1 Job Jel sse|b/aqny su0d syjuow g 91SeM/ | LoS
0°2 > Hd (¥y-49)
(@ 00T 03 £ONH Alod syjuouw g JA931BM  1¥8L/2°6/2 wntjeyl
D01 Job Jel sse|b/aqn3y su0d syjuouw g 9]SeM/ | LoS
0°¢ > Hd (vy-49)
[w 001 03 €ONH Alod syjuou g J91eM  Ov/L/2°0L2 wntua{ss
b 01 Jdob Jel sse|b/aqny auo0d sAep gz 931Ssepm/LoS
0°2 > Hd (¥¥=-A2)
lu 00T 03 €ONH ALod skep g2 J93BM  OLYL/1°GbZ Aan43)
b o1 Job Jefl sse|b/aqny 840D syjuow g 91sepm/|LoS
02 > Hd (¥y-49)
[w 00T 03 E0NH ALod syjuou g J4931eM  090£/2°902 JLuUsSJY
b o1 Job Jel sse|b/aqny au0d syjuow g 9]SeM/ [ Lo0S
0"z > Hd (d21)
Lw 00T 03 EONH Klod syjuou 9 493eH  0109/L°002 SEREN
9ZLS  (p)dALIRAUISAUY JauLeluo) | (pa dueg XLJ3eW 0N Jdajaueaed
9| dwes 33eQ wWoJy) poyi1ap
TULW aut] buipoy

SWIIK °d




(€°¢ uoLsiAaay 'uejd weaboud yd) G-1Y
2> Hd 0 . (201)
[w 00T VOSCH ‘Dot sse|9 skep gz NERL] 1°GTY uogde) stuebug
2 > Hd 0y puewag uabAxg
Lw Q0T YoSCH ‘Db sse|9 sAep gz J97epM AN |edtway)
puewag uabAxg
lw 002 Job Alod sanoy gy Jajep 1°60% [estwaysolg
ayIe/vyie
lw Qg Z > Hd 01 €onH Alod syjuow g J3repM /L7002 ssaupJaey
[w 0g Job A1od shep ¢ 497eM 1°01¢ Artut ey
lw QS Job Alod dvsy SERL-TY 1°0GT Hd
lw Qg Job Alod skep p1 J37eM 1°G0€ A3Lptoy
wu:mwuzﬁgog
lw Qg Job Alod sAep gz J37epM 17021 JLstoadg
2 > Hd 01 AR AN

[w Q00T YOSCH ‘Dot ssey sAep gz J31eM JAREAY; aseasy pue |1Q
LW QOT Yot Klod sanoy g NEPLTY 2 011 40{03
9Z1§ 9AL)RANISDU] JdsuLequo) (pa| dueg Xidlel *ON A233uweded

3| dute§ 3)e(q woJj) poylau

“ULW (e)2uwL] butp oy

STVNOILNIANOT "3




(£°€ uotstLAdy 'ue|d weabouad vh) 9-1v
spLios
lw 001 Job Alod skep ¢ Jajep 17091 paAjossig |e30l
spilos
L 00T Job ALod skep ¢ J3lep 27091 papuadsns {e30f
lw 001 Job ALod skep ¢ Jarem £°091 SpL{oS {e3ol
Z > Hd 01 31CJLLY
LW QS VOSCH ‘ot ssey skep gz NERIY 2" €5¢ snid 81L43LN
lw Qg Job Alod sanoy gy J91BM  (°00€/2° €S5S¢ CRR-NEATY
lw 05 Job Alod sanoy gy NERLT] (AT FLATLN
Z > Hd o1
LW QS V0oSeH ‘Dot sse|y skep gz Jajep 1°0S€ e Luouy
Z > Hd 01 uabouLn
LW 00T VoseH ‘dob sse|y skep gz Jajep 2°16¢ tyep{a0y (e3ol
Z > Hd
LW 001 01 ¥pSeH sse|y shep gz Jarep €°69¢  snaoydsoyd [e3of
Lw 001 Job Alod sanoy gy NERL-] £°69¢ ajeydsoydoylag
AZLS 2ALIRALISAU] dauieljuo) (pa| dueg Xid1eh *ON Jd3j9leded
3| duweg ajeQq wouy) poylan
ULy

(e)2Wil Butp|oH

(*3uoJ) STIVYNOILNIANGD

3




(€°¢ uoLsLAaY

"Ue|d weabouad yi) [-1V
[enpLsad
LW 00T Job Alod dvSy NERLT] 1°0€€ ‘sutsolyy
lw 0§ Job Alod shep gz NERLT] 0°00¢ aptuaoLy]
[w 0§ Job Kl1od shep gz NERL:T] xauolLg apLwoug
2606 (€324 ¥
[w 001 €ocsleN 'Job Alod ajt433s sJnoy 9 - Jorep /V606 [e10] ‘wa0iL|o]
2T < Hd 0} €°GEE/27GEE
lw 0S¢ HOBN ‘Dot A10d shep 1 NESLT /1°GEE aptuefy
2 (t0EHeD)uz
6 < Hd :

[w 00T  ©3 HOeN 'Job Alod skep / NERLL 2°9L€ SpL4|NS
lw 001 Job K1od dySY NCRLT T°LLE 2344(NS
tw 0§ Jo? Klod shep g2 NERLT] 0°00€ 23e4 (NS
[w 0§ Jdob A1od . sJnoy 8y Jarep 1°081 £3ipLgung
spt{os
(w001 Job A1od skep / JajeM 7091 3| 11B|OA [BI0L
9ZLS ALIPAUDSIU( Jdautequo) (pa| dues Xid1ep _ "ON Jojsueded

3| dweg 3jeq wouy)” poyisi

Ut (e)duwil burploH

(-1u0)) SIVNOILNIANGD I




(€ ¢ uoLsLAYy ‘ue|d weuabouy v0) -1V

“Adojeuoqe| syl uL 3disdad jo Aep Suo ULYILM PazA|euR BUB SANOY Gy pue pg UIIMIRQ SawL) Burpoy yiim
saajauweded -Adojedoqe| syl ul 3d1adsua jo Aep ayy uo pazA|eue aJue $S9| U0 SAnoy pz Jo sawll Buiploy YiLM sdajaueded (e

w0001 Job sse|g dvSy Jajey (R} 21 40pQ
2 > yd oy - GI€6 wnipey pue

LW 000¢ EONH Klod syjuow g NERL-T] /016 e31ag ‘eud|y ssouy

[w 001 Jdob K1od sanoy gy NERLY 1°G2h (SvgW) siueidejuns
2 >uyd 01 2°02h

(W 00T YOSCH 'Jot ssel9 skep g¢ J31eM /1702 soL|oualyd
2 > Hd o1 (xo1)

Lw 002 VOSCH ' Job sse(y sfep gz NENLI 0206 uabojel oruebuQ

lw 05 Jobr K104 skep g2 493eH xauorg spLpo]

(w09 Job A|od skep g¢ Jajep 2°0ve apLaon| 4

VAN 9ALIPAUDSAU] Jd3ulLeiuo) (pa| dues XLAe| *ON NERET M) P

3| dweg 91e(Q Wou4) poyIan

UL (e)yautl Buipioy

(-3u0)) SIYNOILNIANGD "I




(€°€ uotsLasy 'ue|d weaboad yD) 6-1V

QULJOLYD |enptsad jo aduasauad sy3 ut pasn Afug (2)

(9) sselb 40 (d) ausjAyisfhjod (q)

Aaojesoqe| ut 3dLadas jo ajep wouay paje|ndoed sawry burpiol ()

b o1 Job 9'd shep ¢1 LLoS
Job '2I< Hd 03 HQeN
W Q0T (o) 'PLoe diquodose 6 g7 9'd skep 1 NERL] spLued)
b o1 Jo¥ 9'd sAep 92 LL0S
Ju 0071 Z > Hd 01 £QNH 9°d shep 9z J91ep Aanousp
b o1 Job 9'd sAep 08T LLoS (Aandusy ueys
W 001 2 > Hd 03 €ONH (q) 9'd skep 081 1931eM 42410} s|e1sy
aqn} 340D 40 J3UL| - Leue sAep Op
b o5 Job uo| 43l yatm Jael sse|y *ulIXx3 sAep Q1 [LOS
daul| uo|jal *Leue sAep Oy
w 0001 Jdob yam sse|b aa31] 1 ‘ulxa shep g d9]1eM soLuebug a|qeideaix3
aqn} 3402 40 J3UlL]
b o1 Job uojjal yitm Jel ssely sAep 01 LLoS
sde2 pauL| uo|[43]
u O Job YILM S[eLA U QOf 2 shep 01 J33eH sotuebug ajt3e|op
9Z1L§ SALIRAUISIU dauLejuo) (paALaday XLael d3j2ueded
3| dweg 33e(Q wo4y)
“ULW (e)duwil butpjoy

SIWIL INIATOH d1J

Om.




APPENDIX II

FORMATS FOR STANDARD OPERATING PROCEDURES (SOP)

(QA Program Plan, Revision 3.3)



FORMAT FOR SOP - LABORATORY, ANALYTICAL METHOD

Title (includes method number)

1. Scope and Application

1.1 Analytes

1.2 Detection limit (instrument and method)

1.3 Applicable matrices

1.4 Dynamic range

1.5 Approximate analytical time (i.e., 5 minutes, 2 days)

2. Summary of Method

2.1 Generic description of method and chemistry behind it (i.e., extract
with solvent, convert to methyl ester, analyze by electron-capture
gas chromatography)

3. Comments

3.1 Interferences
3.2 Helpful hints

4, Safety Issues (specific to the method)

5. Sample Collection, Preservation, Containers, and Holding Times
6. Apparatus

7. Reagents and Standards

8. Procedure (detailed step-by-step)

8.1 Sample preparation
8.2 Calibration
8.3 Analysis

AII-1 (QA Program Plan, Revision 3.3)
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