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ACRONYMS AND ABBREVIATIONS

6C degrees Celsius

ng/L ‘ micrograms per liter
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K hydraulic conductivity
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SECTION 1
INTRODUCTION

This work plan presents the scope of work required to conduct a field application for
enhanced in-situ bioremediation of chlorinated .solvents via vegetable oil injection in
Anoka County Park (ACP) near the Naval Industrial Reserve Ordnance Plant (NIROP),
Fridley, Minnesota. This work plan has been prepared for Southern Division, Naval
Facilities Engineering Command by Parsons Engineering Science, Inc. (Parsons ES).

This work plan was developed based on review of the 1999 Annual Monitoring
Report, Naval Industrial Reserve Ordnance Plant (NIROP), Fridley, Minnesota (Tetra
‘Tech NUS, Inc., 2000a) and the Field Investigation Report at the NIROP and Anoka
County Riverfront Park, Naval Industrial Reserve Ordnance Plant (NIROP), Fridley,
Minnesota (Tetra Tech NUS, 2000b) and discussions between Parsons ES, CH2M Hill
Constructors, Inc., the United States Environmental Protection Agency (USEPA), the
Minnesota Pollution Control Agency (MPCA), Anoka County Parks, TechLaw, Tetra
Tech NUS, the Minnesota Department of Health (MDH), and Southern Division, Naval
Facilities Engineering Command.

1.1 SCOPE OF WORK

This project is being conducted by Parsons ES and Southern Division, Naval Facilities
Engineering Command to document the enhanced bioremediation of chlorinated solvents
dissolved in groundwater and sorbed to the aquifer matrix by injecting vegetable oil into
the subsurface below the water table. Specifically, the objective of this field application
is to determine if vegetable oil injection is a viable treatment option for volatile organic
compounds (VOCs) in groundwater at the NIROP facility and adjacent areas including
the Anoka County Park. The approximate location of the vegetable oil injection test is
shown on Figure 1.1. Site-specific activities in support of the enhanced bioremediation
field application will include:

¢ Installation of 1 new background monitoring well in the vicinity of existing
monitoring well MS-46S, 3 vegetable oil injection wells, 9 groundwater monitoring
wells, and 3 contingency monitoring wells;

¢ Baseline (i.e., pre-injection) sampling of groundwater at the newly installed
injection wells, groundwater monitoring wells, contingency monitoring wells, and
existing wells MS-46S, 27S, and MS-47S in accordance with the Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Groundwater (USEPA, 1998);
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’ Figure 1.1 Location of Vegetable Oil Injection Pilot Test
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¢ Pre-injection aquifer testing (hydraulic conductivity) of the 3 injection wells and 6
monitoring wells;

¢ Plumbing of the injection wells and injection of up to 3,600 gallons of food-grade
vegetable oil (1,200 gallons per well);

¢ Post-injection aquifer testing (hydraulic conductivity) of the previously-tested 3
injection wells;

¢ Surveying of the newly installed injection and monitoring wells;

¢ Post-injection sampling of groundwater and vegetable oil (if present) at the newly
installed monitoring and injection wells, in accordance with the Technical Protocol
SJor Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater
(USEPA, 1998) at 2, 5, 8, and 12 months after injection; and

¢ Preparation of a report detailing the results of the field application.

The materials and methodologies to accomplish these activities are described in
- Section 4.

This work plan consists of eight sections, including this introduction (Section 1), and
four appendices. Section 2 presents a review and analysis of available, previously
reported, site-specific data. Section 3 provides an overview of biodegradation of
chlorinated solvents. Section 4 describes system installation and the procedures to be
followed for data collection. Section 5 describes the quality assurance/quality control
(QA/QC) measures to be used during this project. Section 6 discusses a contingency
plan. Section 7 describes the data analysis report, and Section 8 contains the references
used in preparing this document. Appendix A contains an addendum to the NIROP
Fridley Project Health and Safety Plan (CH2M Hill Constructors, Inc. 2000b) which will
address health and safety aspects particular to vegetable oil injection activities. Appendix
B contains a listing of containers, preservatives, packaging, and shipping requirements for
soil and groundwater analytical samples. Appendix C lists examples of field forms to be
used during the field work. Appendix D contains the USEPA Region S-approved Quality
Assurance Project Plan (QAPP) developed to address the data needs of this project.
Appendix E contains the laboratory Quality Assurance Plan that will be used during
analysis of samples collected during this program (En Chem, 2001). Appendix F contains
standard operating procedures that will be in effect when samples collected during this
program are analyzed by Enchem, Inc. Appendix G contains the MPCA-approved
sampling standard operating procedure.

1.2 BACKGROUND

The NIROP Facility and ACP is located in Fridley, Minnesota in the southern most tip
of Anoka County, just east of the Mississippi River. In September 1990 the Record of
Decision (ROD) for the NIROP facility was signed by representatives of the U.S. Navy,
USEPA Region 5, and the MPCA. The ROD specified hydraulic containment and
recovery of all future migration of groundwater from the NIROP facility and the recovery,
to the extent feasible, of contamination downgradient of the NIROP facility. To achieve
this, groundwater extraction wells were installed. The initial extraction system began
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operating in September 1992. Two additional extraction wells were constructed and
placed into operation in June 1995. Another upgrade of the extraction system is expected
in May 2001. Treatment of extracted groundwater involved a two-phased plan: Phase 1
involved discharging groundwater from the extraction system to an existing sanitary
sewer with treatment provided at a local wastewater treatment facility; Phase II involved
construction and operation of a groundwater treatment facility to provide long-term
groundwater treatment. Groundwater treated by the Phase II treatment system is being
discharged to the Mississippi River via a National Pollutant Discharge Elimination
System (NPDES)/Metropolitan Council Environmental Services (MCES) State Disposal
System (SDS) storm sewer discharge permit. The Phase II treatment system began
_ operating in December 1998. Under Phase II, the combined discharge from the extraction
system is fed through a feed system and air stripping units for treatment before the
effluent is discharged to the Mississippi River through outfall 020 (NPDES/SDS Permit
MNO0000710).



SECTION 2
SITE-SPECIFIC DATA REVIEW

Site-specific data were reviewed to evaluate groundwater flow and contaminant
transport and to determine locations for the installation of injection and groundwater
monitoring wells. Section 2.1 presents a synopsis of hydrogeologic data made available
to Parsons ES. Section 2.2 presents the distribution of contamination at the site.

The following sections are based upon a review and summary of data from the
following sources:

¢ 1999 Annual Monitoring Report, Naval Industrial Reserve Ordnance Plant
(NIROP), Fridley, Minnesota (Tetra Tech NUS, Inc., 2000a);

¢ April 2000 Field Investigation Report at the NIROP and Anoka County Riverfront
Park, Naval Industrial Reserve Ordnance Plant (NIROP), Fridley, Minnesota
(Tetra Tech NUS, Inc., 2000b);

¢ Technical Memorandum to the 1999 Annual Monitoring Report and Field
Investigation Report, Naval Industrial Reserve Ordnance Plant (NIROP), Fridley,
Minnesota (Tetra Tech NUS, Inc., 2001).

The reader is referred to these documents for a more detailed review of site-specific data.
Additional sources are referenced within the text. Based on review of available data, the
pilot test will be conducted in the vicinity of well MS-46S located in ACP. Because of
this, much of the discussion in the section focuses on the area around this well.

2.1 HYDROGEOLOGY

This section provides a brief discussion of the hydrogeology and hydraulic monitoring
data at the NIROP facility and ACP in the vicinity of well MS-46S. A summary of the
local hydrogeology at the facility is discussed including a description of the groundwater
flow and the interaction between the aquifer system and the adjacent Mississippi River.

The hydrogeology within the vicinity of the NIROP facility is consistent with the
regional hydrogeology where four aquifers or aquifer zones govern groundwater
movement through the subsurface. These aquifers are, from. shallow to deep, the
unconsolidated Quaternary aquifer zone, the Prairie du Chien/Jordan aquifer (PC), the
Franconia/Ironton/Galesville (FIG) aquifer, and the Mount Simon/Hinckley/Fond du Lac
(MHF) aquifer. The relationship between the unconsolidated aquifer zone and the PC
aquifer are illustrated in Table 2.1. More detailed descriptions can be found in the OU3
RI (Tetra Tech NUS, 1999) and the Field Investigation Report (Tetra Tech NUS, 2000b).
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Table 2.1 Stratigraphic Information
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Because the vegetable oil injection pildt test will be conducted near well MS-46S in the
shallow interval of the Quaternary aqulfer system, the remainder of this section will focus
on this stratigraphic interval.

The unconsolidated Quaternary aquifer zone consists of glacial dnift (i.e., glacial
outwash and till deposits) overlain by glacial-fluvial deposits. It is referred to as an
aquifer zone because it consists of two poorly defined aquifers, a shallow unconfined
aquifer (shallow drift aquifer) and a deep confined or semi-confined aquifer (deep drift
aquifer). These aquifers consist of sand and gravel and they are separated by a silt or clay
layer that ranges in thickness from 0 to 47 feet in the NIROP area. These two aquifers
vary significantly in thickness and hydraulic connection throughout the site. The shallow
unconfined aquifer ranges in thickness from 41 to 93 feet, and the deep confined or semi-
confined aquifer ranges in thickness from 19 to 55 feet across the site. Although
monitoring wells at the site have been designated as shallow and intermediate there
appears to be no or very little hydraulic separation between these monitored intervals.
Hence, both of these zones make up the shallow unconfined aquifer at the site. Cross-
Section A-A' (Figure 2.1) illustrates the stratigraphic relationship of the shallow drift and
deep drift aquifers in the pilot-study area.

"~ 2.1.1 Groundwater Flow Under Pumping Conditions

Under current pumping conditions the general horizontal groundwater flow direction
across the NIROP site in the Quaternary aquifer zone is generally toward the southwest.
Groundwater from the Quaternary aquifer zone discharges into the Mississippi River and
underlying alluvium.

Groundwater flow in the far southwestern portion of the NIROP site (i.e., south end of
ACP and western portion of the UDLP) does not follow these general trends in the
Quaternary aquifer zone. A groundwater ridge is present near well MS-46S in ACP as
shown on the potentiometric surface contour map for pumping conditions (November 30,
1999) for the shallow Quaternary aquifer (Figure 2.2). As-a result of this ridge,
groundwater flows in a radially outward pattern in the ACP.

2.1.2 Non-Pumping Conditions and Effect of Extraction Wells

The potentiometric surface contour map for non-pumping conditions (January 4, 2000)
for the shallow Quaternary aquifers is presented in Figure 2.3. The entire extraction
system was shutdown December 23, 1999. The aquifer system was allowed to recover
for 13 days to reach static non-pumping water level conditions. Under static (i.e., non-
pumping) conditions, the groundwater flow direction across the site is generally the same
for the unconsolidated aquifers and the underlying PC bedrock aquifer as under pumping
conditions.

As expected, water levels in the extraction wells recovered significantly (as much as
36.9 feet in well AT- 5B). The water level recovery in monitoring wells was much less
ranging from 0.30 to 4.59 feet, 0.54 to 5.31 feet, and 1.69 to 5.73 feet in the shallow,
intermediate and deep monitored intervals. A visual comparison of the head differences
under pumping and non-pumping conditions (Figures 2.2 and Figure 2.3) reveals that the
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Figure 2.1 Cross-Section A-A'
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Figure 2.2 Potentiometric Surface Map of Pumping Conditions

PLEASE DISCARD THIS SHEET AND INSERT THE FIGURE 2.2 FROM YOUR
HARD COPY

2.5



Figure 2.3 Potentiometric Surface Map of Non-Pumping Conditions
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groundwater ridge remained in the ACP under static aquifer conditions indicating that the
ridge is a result of natural conditions and is only accentuated by the groundwater
extraction system.

2.1.3 Interaction Between the Aquifer System and the Mississippi River

The Mississippi River borders Anoka County Park to the west. It is expected that the
Mississippi River and the underlying alluvium are hydraulically connected. The alluvium
consists of sand and gravel (Schoenberg, 1994) and is estimated to be as much as 60 feet
thick under the river (Lindgren 1990). To evaluate the interaction between the
unconsolidated aquifer system and the Mississippi River, pressure transducers and data
loggers were installed to record the rise and fall of the water levels in the aquifers in
relation to the rise and fall of the river stage of the Mississippi River (Tetra Tech NUS,
2000b).

The hydraulic heads in the aquifer were found to be higher in all wells within 500 feet
of the river compared to the river stage even during rapid changes in the river level. This
head difference indicates that throughout the entire year (i.e., during all seasons) water in
the aquifer system flows towards and discharges into the Mississippi River. This
indicates that there were no bank storage effects, even at high river stages, during the data
collection period. Thus, the Mississippi River is a gaining stream at all times of the year.
(Tetra Tech NUS, 2000b). '

2.2 GROUNDWATER QUALITY

Groundwater samples were collected and analyzed in the Spring (April 19-22) and Fall
(November 2-5) of 1999. The results of these sampling events are described in more
detail in the 1999 Annual Monitoring Report (Tetra Tech NUS, 2000a). Consistent with
historical observations, TCE is the most extensive contaminant encountered in
groundwater at the NIROP and adjacent ACP site. TCE was detected in 99 of 101 wells
sampled in the fall 1999 sampling event. Detected concentrations of TCE ranged from
0.59 to 18,000 I'k/L in the fall 1999 sampling round. Dissolved TCE is present at
generally higher concentrations in the unconfined aquifer (concentrations range from 0.59
to 18,000 I'k/L in the shallow and intermediate monitoring intervals) than the deep semi-
confined aquifer (concentrations range from 1.8 to 5,200 I['k/L) (Tetra Tech NUS, 2000a).
TCE in the PC aquifer is significantly lower than in shallow intervals (concentrations
ranged from non-detect to 7.9 ['B/L in 1999) (Tetra Tech NUS, 2000a). Generally, TCE
in groundwater extends from north of the NIROP's northern boundary to the southwest,
along the direction of groundwater flow to the Mississippi River in the shallow,
intermediate, and deep monitored intervals.

Based upon the results of the NIROP/ACP field investigation results (Tetra Tech NUS,
2000a, 2000b) TCE is present at elevated levels in the shallow aquifer in the
southwestern portion of the NIROP and in ACP. A plan view isoconcentration map of
the spatial distribution of TCE contamination in the shallow groundwater interval in the
pilot study area near MS-46S is shown on Figure 2.4, based on groundwater samples
collected in the fall of 1999. The concentrations are significantly lower northeast of East
River Road (ranging from 170 to 730 I'k/L) than the concentrations present in the ACP
(42 to 18,000 I'k/L) (See Figure 4-19 of Tetra Tech NUS, 2000a). More specifically, the
concentrations in the central portion of the ACP are locally elevated ranging from 1,100
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Figure 2.4 Trichloroethene (TCE) Concentrations
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to 18,000 I'k/L at well MS-46S. This zone of elevated concentrations generally
corresponds with the location of the groundwater ridge (Figure 2.2) which may represent
a stagnation zone. This groundwater stagnation zone may allow elevated concentrations
to exist in this area. The primary reason for implementing the pilot scale vegetable oil
injection test near well MS-46S is because this well exhibited the highest TCE
concentration in the Fall of 1999.

2-9:



SECTION 3

ENHANCED BIOREMEDIATION OF CHLORINATED SOLVENTS
USING VEGETABLE OIL

3.1 BIODEGRADATION OF CHLORINATED SOLVENTS

Chlorinated solvents can be transformed, directly or indirectly, by biological processes
(e.g., Bouwer ef al., 1981; Miller and Guengerich, 1982; Reineke and Knackmuss, 1984;
Wilson and Wilson, 1985; de Bont et al., 1986; Nelson et al., 1986; Spain and Nishino,
1987; Bouwer and Wright, 1988; Little et al., 1988; Mayer et al., 1988; Arciero et al.,
1989; Cline and Delfino, 1989; Freedman and Gossett, 1989; Folsom et al., 1990; Harker
- and Kim, 1990; Alvarez-Cohen and McCarty, 1991a, 1991b; DeStefano et al., 1991,
Henry, 1991; Sander et al., 1991; McCarty et al., 1992; Hartmans and de Bont, 1992;
Chapelle, 1993; McCarty and Semprini, 1994; Vogel, 1994, Suflita and Townsend, 1995;
Bradley and Chapelle, 1996; Bradley and Chapelle, 1998; Spain, 1996). Biodegradation
of chlorinated solvents, also termed chlorinated aliphatic hydrocarbons (CAHs), and
chlorinated benzenes results from the same general processes that bring about
biodegradation of fuel hydrocarbons. However, a more complex series of processes often
is involved, as CAHs and chlorinated benzenes may act either as substrates (electron
donors) or electron acceptors depending upon the prevailing geochemical conditions.

Chlorinated solvents may undergo biodegradation through three different pathways:
(1) use as an electron acceptor, (2) use as an electron donor, or (3) cometabolism, which
is degradation resulting from exposure to a catalytic enzyme fortuitously produced during
an unrelated process. At a given site, one or all of these processes may be operating,

although at many sites the use of CAHs as electron acceptors appears to be the most
likely.

In a pristine aquifer, native organic carbon is utilized as an electron donor and
dissolved oxygen (DO) is utilized first as the prime electron acceptor. Where
anthropogenic carbon (e.g., vegetable oil, fuel hydrocarbons, landfill leachate, less-
chlorinated CAHs, or.chlorinated benzenes with four or fewer chlorines) is present, it also
may be utilized as an electron donor. Most chlorinated solvents that can act as electron
donors have thus far only been demonstrated to do so under aerobic conditions, with the
notable exception of vinyl chloride (VC) (Bradley and Chapelle, 1996 and 1998). After
the DO is consumed, anaerobic microorganisms typically use native electron acceptors
(as available) in the following order of preference: nitrate, manganese oxide, ferric iron
oxyhydroxide, sulfate, and finally carbon dioxide. Evaluation of the distribution of these
electron acceptors can provide evidence of where and how biodegradation of chlorinated
solvents is occurring.
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Under anaerobic conditions, biodegradation of chlorinated solvents usually proceeds
through a process called reductive dehalogenation. This is the only biological reaction
known to degrade PCE, TCE, TCA, carbon tetrachloride, and chlorinated benzenes with
more than four chlorines. During reductive dehalogenation, the halogenated hydrocarbon
is used as an electron acceptor, not as a source of carbon, and a halogen atom is removed
and replaced with a hydrogen atom. Figure 3.1 illustrates the transformation of
chlorinated ethenes via reductive dehalogenation. In general, reductive dehalogenation
occurs by sequential dechlorination. For the chlorinated ethenes, dechlorination
progresses from PCE to TCE to DCE to VC to ethene.

Likewise, for the chlorinated methanes, dechlorination progresses from carbon
tetrachloride to chloroform to methylene chloride to chloromethane to methane.
Depending upon environmental conditions, these dechlorination sequences may be
interrupted, with other processes then acting upon the products. During reductive
dehalogenation of TCE, all three isomers of DCE theoretically can be produced; however,
Bouwer (1994) reports that under the influence of biodegradation, cis-1,2-DCE is a more
common intermediate than trans-1,2-DCE, and that 1,1-DCE is the least prevalent
“intermediate of the three DCE isomers. Reductive dehalogenation of chlorinated solvent
compounds is associated with the accumulation of daughter products and an increase in
chloride.

Reductive dehalogenation affects each of the chlorinated solvents differently. PCE,
TCE, and carbon tetrachloride are the most susceptible of these compounds to reductive
dehalogenation because they are the most oxidized. Conversely, VC and chloromethane
are the least susceptible to reductive dehalogenation because they are the least oxidized of
these compounds. Reductive dehalogenation has been demonstrated under nitrate- and
sulfate-reducing conditions, but the most rapid biodegradation rates, affecting the widest
range of CAHs, occur under methanogenic conditions (Bouwer, 1994).

Because CAH compounds are used as electron acceptors, there must be an appropriate
source of carbon for microbial growth in order for reductive dehalogenation to occur.
Potential carbon sources include vegetable oil, fuel hydrocarbons, low-molecular-weight
compounds (e.g., lactate, acetate, methanol, or glucose) present in natural organic matter
or less-chlorinated compounds such as VC, DCE, chloroethane, or DCA. An evaluation
of chlorinated ethene groundwater data suggests that the natural biodegradation of
chlorinated ethenes near the NIROP facility is electron-donor limited. Innocuous, food-
grade vegetable oil will be used to remediate a portion of the solvent plume beneath ACP
by overcoming the observed electron donor limitation.

The most common approach utilized to date to stimulate reductive dehalogenation has
been addition of a carbon source dissolved in groundwater. This approach may prove
-effective in some applications, but in many cases may have difficulty competing with
pump-and-treat remedial systems because the carbon source must be continuously
injected. Other approaches involving the emplacement of solid materials that release
carbon are promising, but the cost of the solid carbon addition will be high. The separate
phase nature of vegetable oil allows for slow dissolution into groundwater, thus making it
a slow-release carbon source. Thus, the carbon substrate will only be injected one time,
which will significantly reduce overall costs. Vegetable oil is an inexpensive, innocuous,
food-or feed-grade carbon source that is not regulated as a contaminant by the USEPA.
Because vegetable oil is a non-aqueous phase liquid (NAPL), the potential exists that a
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Figure 3.1 Anaerobic Reductive Dehalogenation

PLEASE DISCARD THIS SHEET AND INSERT THE FIGURE 3.1 FROM YOUR
HARD COPY '



single, low-cost injection could provide sufficient carbon to drive reductive
dechlorination for many years.

Vegetable oil will be injected to create the reduction-oxidation (redox) and electron
donor conditions necessary to promote the microbial reductive dehalogenation of the
chlorinated solvents found beneath ACP. A secondary benefit is partitioning of the
dissolved chlorinated solvents into the vegetable oil NAPL. This is beneficial because
aqueous-phase chlorinated solvent concentrations will be lowered until steady-state
(equilibrium) conditions are reached.

3.2 EVIDENCE FOR BIODEGRADATION AT ANOKA COUNTY PARK

TCE detected at the NIROP facility is assumed to be the parent compound.
Degradation daughter products detected in groundwater at the site that are not considered
to have been released but are a product of biodegradation include 1,2-DCE and VC.

The presence of 1,2-DCE and low concentrations of VC suggests that reductive
dehalogenation is occurring at NIROP and beneath ACP. Based on the low
concentrations of 1,2-DCE and VC at these sites it appears that complete bioremediation
is limited by a lack of oxidizable organic carbon. '
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SECTION 4

SYSTEM INSTALLATION AND ADDITIONAL DATA
‘ COLLECTION

4.1 FIELD APPLICATION ACTIVITIES

Field activities to be completed for this investigation include initial system installation,
baseline sampling, aquifer testing, vegetable oil injection, and groundwater monitoring.
Site-specific activities for the initial field event are summarized in Table 4.1, and will
include:

3

Installation of 1 new background monitoring well in the vicinity of existing
monitoring well MS-468S, 3 vegetable oil injection wells, 9 groundwater monitoring
wells, and 3 contingency monitoring wells using the hollow stem auger drilling
technology (see Section 4.3);

Background (i.e., pre-injection) sampling of groundwater at the newly installed
injection wells, groundwater monitoring wells, contingency monitoring wells, and
existing monitoring wells MS-46S, 27S, and MS-47S. in accordance with the
Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Groundwater (USEPA, 1998) as specified in Table 4.1 (see Section 4.4);

Pre-injection aquifer testing (hydraulic conductivity) of the 3 injection wells, 6
groundwater monitoring wells, and one contingency well, if needed (see Section
4.5);

Plumbing of the vegetéble oil injection wells and injection of up to 3,600 gallons of
food-grade vegetable oil (see Section 4.6);

Post-injection aquifer testing (hydraulic conductivity) of the previously-tested 3
injection wells (see Section 4.5); and

Surveying of the newly installed injection and monitoring wells (see Section
4.3.3.7). '

Performance monitoring activities are summarized in Table 4.2, and involve post-
injection sampling of groundwater and vegetable oil (if present) at the newly installed
injection wells, groundwater monitoring, and contingency monitoring wells and existing
monitoring wells MS-46S, 27S, and MS-478S, in accordance with the Technical Protocol
for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (USEPA,
1998) at 2, 5, 8, and 12 months after vegetable oil injection. '



¥ VOCs to include aromatic and chlorinated aliphatic hydrocarbons.

¥ Well head anslyses include dissolved oxygen, axidation-red ial, pH,

¢ Mobile lab analyses include chloride, carbon dioxide, alkalinity, sulfate,

E - Methods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020. (EPA, 1983)
SW - Test Methods for Evaluating Solid Wastes, SW846, Third Edition, (EPA, 1995b)

ASTM - American Socisty for Testing Materials

P , and conductivity.
ferrous iron, hydrogen sulfide, and manganese.

TABLE 4.1
- SUMMARY OF PROPOSED INITIAL SITE ACTIVITIES (PRE OIL INJECTION)
NIROP FRIDLEY, MINNESOTA
Vegetable Oil
Soil Analyses Analyses v Groundwater Analyses
Slug Water Total Methane, Nitrate + | Total Organic
Well Test Level Organic Carbon| Bulk Density VOCs - vocs"” VOCs Ethane, Nitrite Carbon Well Head | Mobile Lab
Location Installation | Analysis | Measurement E415.1 ASTM - D2937] SW8260B SW8260B SW8260B Ethene (E300.1) (SW9060) | Analyses ¢ Analyses ¢

ExistingMonitoring Well '
MS-46S X X 1 1 1 1 i 1
New Monitoring Wells
VG-MW-1 X X X 3 1 1 1 1 1 1 1 1
VG-MW-2 X X 1 1 1 1 1 1
VG-MW-3 X X X 1 1 1 1 1 1 1 1 1
VG-MW-4 X X X 1 ] 1 1 1 1 1 1 1
VG-MW-§ X X X 1 1 1 1 1 i 1 1 1
VG-MW-6 X X 1 1 1 1 1 1
VG-MW.7 X X 1 1 1 1 1 1
VG-MW-8 X X X 1 1 1 1 1 1
VG-MW-9 X X 1 1 1 | i 1
Existing Contingency Wells
27S X 1 1 1 1 1 1
MS-47S . X 1 1 1 1 1 i
New Contingency Welis
VG-CW-1 | X X 1 1 1 1 1 1
VG-CW-2 X X X 1 1 1 1 1 1
VG-CW-3 X X 1 1 1 1 1 1
Injection Wells
VG-INJ-1 X X X 1 1 1 1 1 1 1 1 1
VG-INJ-2 X X X 1 1 1 1 1 1 1 1 1 !
VG-INJ-3 X X X 1 1 1 1 1 1 1 1 i

SUBTOTALS 15 10 18 7 7 7 1 18 18 i8 18 18 18
QA/QC
Duplicates 1 1 2 2 2 2 3
MS/MSD 1 1 1
Trip Blanks 1 s
Rinseates 1 1 :

TASK TOTAL: 7 7 10 3 27 20 20 20 18 21

7 Basoline vegetable oil sample will be collectod from ol delivered to the site, prior to injection.
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TABLE 4.2
- SUMMARY OF PROPOSED PERFORMANCE MONITORING ACTIVITIES (Per Sampling Event)
NIROP FRIDLEY, MINNESOTA
Oil Analyses Groundwater Analyses
Water Slug - Methane, Nitrate + Total Organic
Level Test vocsY . VOCs Ethane, Nitrite Carbon Well Head Mobile Lab
Location Measurement |  Analyses SW8260B | SW8260B Ethene (E300.1) (SW9060) Analyses” | -Analyses®
Existing Monitoring Well .
MS-46S X 1 1 1 1 1
New Monitoring Wells
VG-MW-1 X 1 1 1 1 1 1
VG-MW-2 X 1 1 1 1 1 1
VG-MW-3 X 1 1 1 1 1 1
VG-MW4 X 1 1 1 1 1 1
VG-MW-5 X 1 1 1 1 1 1
VG-MW-6 X 1 1 1 1 1 1
VG-MW-7 X 1 1 1 1 1 i
VG-MW-8 X 1 1 1 1 1 1
VG-MW-9 X 1 1 1 1 1 1
Existing Contingency Wells ! :
278 X 1 1 1 1 1 1
MS47S X 1 1 1 1 1 1
New Contingency Wells : .
VG-CW-1 X ) 1 1 1 1 1 1
VG-CW-2 X 1 1 | 1 1 1
VG-CW-3 X 1 1 1 1 ' 1 1
Injection Wells
VG-INJ-1 X X 1 1 1 1 1 1 1
VG-INJ-2 X X 1 1 1 1 1 1 1
VG-INJ-3 X X 1 1 1 1 1 1 1
SUBTOTALS 18 3 3 18 18 18 17 18 18
QA/QC
Duplicates 1 2 2 2 2 2
MS/MSD 1 2
Trip Blanks 5
Rinseates 1
SUBTOTAL PER EVENT: 3 s 28 20 20 19 18 20
TASK TOTAL: 3 20 12 80 80 3 n 80

¥ VOCs to include aromatic and chiorinated aliphatic hydrocarbons. These samples will be collected only if vegetable oil is present in the injection well.

¥ Well head analyses include dissolved oxygen, oxidation-reduction potential, pH, temperature, and conductivity.
dMobﬂchbmzlymhdudcdﬂoﬁdc,wbondioxide,dkaﬁnity,wlfatc,:mn\onia,fcrrousimn,hydmgmmlﬁdc,mdnmtganm.

Note: HydmgenwiﬂbewnplédalMS-%Sdminaaﬂpelfonnmcemmﬁwﬁngcvmu,md&nﬁrgﬂanﬂlzmmevmuwdyhdwmuindﬂofﬂuweﬂs.
E - Mcthods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020. (EPA, 1983)

SW - Test Mcthods for Evaluating Solid Wastes, SW846, Third Edition, (EPA, 1995b)
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4.2 SITE MANAGEMENT

The following paragraphs outline site management issues pertaining to the field
activities to be conducted at ACP. All field activities will be performed by CH2M Hill
Constructors, Inc. or their subcontractor. A representative from Parsons ES will be
present at the site during system installation, vegetable oil injection, and process
monitoring to help CH2M Hill Constructors, Inc. accomplish the field application. Two
weeks prior to the commencement of field work related to this program, Paul Estuesta
(MPCA On Site Inspector) will be informed of the upcoming field work.

4.2.1 NIROP Support
NIROP will provide the following support during field activities:

& Assign Accumulation Points. Any purge fluids and decontamination
rinsate/solvents or drill cuttings generated during site work will be properly
contained as specified in the Waste Management Plan (CH2M Hill
Constructors, Inc, 2000a). The location for the storage of containerized waste
at NIROP will be coordinated through UDLP. Waste handling procedures are
outlined in Section 4.2.4.

£ Underground Utility Clearances. Before any field work is conducted, each
proposed intrusive sampling location at ACP will be checked for underground
utilities. Underground utilities clearances will be obtained through the Gopher
State One Call program and clearance will be documented. Any available
utility maps will be obtained from Anoka County Park and kept at the site
where drilling work will be conducted.

¢ Badge and Vehicle Passes. Personnel badges and vehicle passes will be
issued as necessary for field personnel to access equipment staging and
decontamination areas at NIROP.
4.2.2 Anoka County Support
£ Access. Anoka County Park will allow field teams to enter the park and conduct
work for the various stages of the project (installation, oil injection, aquifer testing,
and monitoring (for the baseline, 2 month, 6 month, and 12 month events).

4.2.3 Contingency Plans

This subsection describes steps that will be taken by CH2M Hill Constructors, Inc. to
minimize delays during the investigations. Potential problems that could be encountered
during the field effort include:

£ Access and coordination difficulties;

‘¢ Equipment breakdowns;
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¢ Conflicts with planned sampling locations;
£ Abnormal site conditions (e.g.,-severe‘ weather); and/or
¢ Monitoring or injection well permit delays.

4.2.3.1 Access and Coordination Contingencies

Anticipated support needs are outlined in Sections 4.2.1 and 4.2.2. In the event that site
access difficulties arise, Anoka County Park (ACP) personnel will be contacted to resolve the

~ problem. The site manager and field team leader for CH2M Hill Constructors, Inc. will be

responsible for notifying ACP personnel of access or coordination difficulties and working with
ACP personnel to rectify any problems that may arise.

4.2.3.2 Equipment Contingencies

In the event of operation problems with field equipment or testing instruments, the
following actions will be taken:

¢ Contact the field team leader;
& Refer to the instrument's instruction book for troubleshooting procedures; and
¢ Contact the manufacturer and/or supplier.

If necessary, backup instruments will be obtained. However, any such decisions will
be made by the site manager for CH2M Hill Constructors, Inc. after consideration of
other potential solutions. Equipment will be maintained and extra batteries and other
standard replacement parts will be carried in order to avoid downtime due to minor
problems.

4.2.3.3 Sampling Location Contingencies

During the field effort, certain chosen sampling locations may be inaccessible due to
site conditions. When the conditions can be adjusted the CH2M Hill Constructors, Inc.
site manager and/or field team leader will arrange for access to the sampling location.
Significant changes in well locations will be approved by MPCA/USEPA before drilling
commences. '

4.2.3.4 Monitoring and Injection Well Permit Delays

Well construction and underground injection control (UIC) permits (for vegetable oil)
will be obtained by CH2M Hill Constructors, Inc. Drilling operations will not begin until
these permits are approved. The well and UIC permits will be effective only for the time
period indicated by the final signature authority. Reauthorization from all organizations
and the technical representative shall be required for any additional time required after
expiration of the original permitting period. ‘
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4.2.3.5 Project Health and Safety Plan

A site-specific Project Health and Safety Plan Addendum (Appendix A) has been
prepared for field activities to be conducted at ACP. The Plan Addendum is designed to
augment Health and Safety Plan Naval Industrial Reserve Ordnance Plant Fridley,
Minnesota (CH2M Hill Constructors, Inc., 2000b) by adding sections pertaining to
hazards specific to this pilot-scale study. '

4.2.4 Waste Handling

Investigation-derived waste (IDW) will include soil from drilling, groundwater
removed from monitoring and injection wells during development or purging, small
quantities of solvent contaminated vegetable oil, water and solvents used for
decontamination, and some personal protective equipment. CH2M Hill Constructors, Inc.
will be responsible for containerizing and arranging for disposal of all IDW generated
during the field application. IDW generated during this pilot study will be handled in
accordance with waste management requirements presented in Work Plan Addendum 01,
Modification to the Extraction System and Abandonment of Production Wells, Naval
Industrial Reserve Ordnance Plant Fridley, Minnesota (CH2M Hill Constructors, Inc.,
2000a). Tim Ruda (UDLP) will be contacted prior to the start of field work related to this
program to ascertain existing waste management protocols.

Purge water that is visibly contaminated with vegetable oil will be containerized
separately and characterized prior shipped off site to an approved waste disposal facility.

4.3 INITIAL SYSTEM INSTALLATION

The procedures for installing the injection and monitoring wells for the pilot study are
discussed in the following subsections ‘

4.3.1 Injection Well and Groundwater Monitoring Well Layout

The proposed well layout consists of 1 new background monitoring well in the vicinity
of existing monitoring well MS-46S, 3 injection wells, 9 groundwater monitoring wells,
and 3 contingency monitoring wells as shown in Figure 4.1. A cross-sectional view of
the proposed wells also is shown in Figure 4.1. These locations were determined from a
review of available site data as described in Section 2 and discussions with personnel
from CH2M Hill Constructors, Inc., the USEPA, the MPCA, Anoka County Parks,
TechLaw, Tetra Tech NUS, the Minnesota Department of Health, and Southern Division,
Naval Facilities Engineering Command. The injection well locations were selected to
provide distribution of oil in the portion of the plume with the highest TCE
concentrations. The 3 injection wells will be located 15 feet apart and centered 20 feet
downgradient of existing monitoring well MS-46S. The final well layout may vary
significantly from what is shown in Figure 2 as a result of information discovered during
the field program. For example, the direction of groundwater flow may be modified
when the new extraction wells are placed on-line in Spring 2001, and the well layout may
need to be adjusted to accommodate for these changes. The vegetable oil injection pilot
testing system will not be installed until after the new extraction wells are brought online
and the effects of these wells on the groundwater flow regime is assessed.
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The proposed well construction details and screened intervals are listed in Table 4.3.
It is important to note that the total depths, screened intervals, and feet of riser listed in
Table 4.3 are approximations. Actual depths and length specifications will be determined
in the field. The most important completion detail is that the top of the screen for
injection wells, groundwater monitoring wells, and contingency monitoring wells will be
located 4 feet below the observed groundwater table. The volume of oil to be injected
was calculated assuming an even distribution of vegetable oil over a vertical distance of
10 feet and a radius of S feet assuming isotropic, homogeneous conditions and an
effective porosity of 20 percent. It is anticipated that the radius of influence of the
injected vegetable oil will be somewhat greater than the assumed 5 feet (horizontally).

Monitoring wells will be located at distances of 15, 30, 50, 80 and 140 feet along the
flowpath downgradient from injection well 2, and additional groundwater monitoring
wells are located downgradient from injection wells 1 and 3 as shown in Figure 4.1
Monitoring well locations are intended to monitor the groundwater system immediately
downgradient of the injection zone over a period of 12 months. One upgradient well MS-
46S is located to monitor. background groundwater geochemistry. The three new
contingency monitoring wells are to be located approximately 200 feet downgradient
from the injection wells. In addition two existing monitoring wells will be utilized as
contingency monitoring wells (wells 27S and MS-47S); these wells and the proposed new
wells are shown on the potentiometric map in Figure 2.2.

The wells will be installed in stages in order to collect water level elevation data from
the first few wells installed to more accurately define the direction of groundwater flow
and to better locate the remaining wells hydraulically downgradient.

All well installation and development activities will be performed by a driller licensed
in Minnesota.

4.3.2 Drilling and Soil Sampling Procedures

Drilling in unconsolidated soils will be accomplished using the hollow stem auger
drilling method to approximate depths specified in Table 4.3. All wells are to be
completed with the top of the well screen located approximately 4 feet below the
observed groundwater table. A field scientist for CH2M Hill Constructors, Inc. will be
responsible for collecting soil samples, maintaining a detailed descriptive log of all
subsurface materials recovered during drilling (see Appendix C for an example Geologic
Log Form), and properly labeling and storing samples. During borehole advancement,
soil samples for visual description will be collected at a frequency sufficient to identify
the depths of significant stratigraphic contacts or other soil properties. Soil samples will
be collected from drilling cores obtained by hollow stem auger drilling method using a
24-inch long, 2-inch diameter split spoon sampler. Procedures will be modified, if
necessary, to ensure good sample recovery. '

As each boring is advanced one soil sample will be collected from close vertical
proximity to the center of the screened interval to be installed. Aliquots of this soil
sample from selected boring locations identified in Table 4.1 will be analyzed for VOCs,
bulk density via ASTM Method D2937-94 , and total organic carbon (TOC) via method
E415.1 (combustion/oxidation) at an off-site laboratory. Additional aliquots of soil
samples
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Figure 4.1 Vegetable Oil Injection Pilot Test System Layout

PLEASE DISCARD THIS SHEET AND INSERT THE FIGURE 4.1 FROM YOUR
HARD COPY ' :
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TABLE 4.3
PROPOSED MONITORING WELL CONSTRUCTION SUMMARY
NIROP FRIDLEY, MINNESOTA

Well Total Screened Feet of Feet of
Diameter Depth Interval Riser Screen
Identification (inches) | (feetbgs)” | (feetbgs) (feet) (feet) Interval
New Background Well
PES-BG-1 3.0 70 30-40 63 10 Shallow Drift
Injection Wells -
PES-INJ-1 3.0 70 30-40 63 10 Shallow Drift
PES-INJ-2 3.0 70 3040 63 10 Shallow Drift
PES-INJ-3 3.0 70 30-40 63 10 Shallow Drift
Monitoring Wells _
PES-MW-1 3.0 70 30-40 63 . 10 Shallow Drift
PES-MW-Z | 3.0 70 30-40 63 10 Shallow Drift
PES-MW-3 3.0 40 3040 33 10 Shallow Drift
PES-MW-4 3.0 40 30-40 33 10 Shallow Drift
PES-MW-5 3.0 40 30-40 33 10 Shallow Drift
PES-MW-6 3.0 70 30-40 63 10 Shallow Drift
PES-MW-7 3.0 70 30-40 63 10 Shallow Drift
PES-MW-8 3.0 : 40 3040 33 , 10 Shallow Drift
PES-MW-9 3.0 40 30-40 33 ' 10 Shallow Drnift
Contingency Wells
PES-CW-1 2.0 40 30-40 33 10 Shallow Drift
PES-CW-2 2.0 40 3040 33 10 Shallow Drift
PES-CW-3 2.0 40 3040 33 10 Shallow Drift

Y feet bgs indicates approximate depth in feet below ground surface. All wells will be installed approximately 4 feet
below the water table and have 3 feet of riser exposed above ground surface.
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will be collected and provided to USGS for microbial analysis, soil isotherm sorption
tests and bio-available iron analysis.

After drilling is complete, garﬁma log geophysical data will be collected from the
entire boring at each location.

Detailed geologic logs for each boring and Fence Diagrams or detailed geologic cross
sections for the site will be prepared by CH2M Hill or a designated subcontractor for the
results report.

Drilling and soil sampling equipment will be decontaminated in accordance with
procedures discussed in Section 4.3.3.6.

4.3.3 Injection Well and Groundwater Monitoring Well Installation

This section describes the procedures to be used for installation of the injection and
monitoring wells.

* 4.3.3.1 Pre-Installation Activities

All necessary monitoring and injection well permits will be obtained prior to
mobilizing to the field by CH2M Hill Constructors, Inc. In addition, all utility lines will
be located, and proposed drilling locations will be cleared prior to any intrusive activities.
Responsibilities for these permits and clearances are discussed in Section 4.2.

Water to be used in well installation and equipment cleaning will be obtained by the well
drilling Subcontractor from an off-site source. The field scientist will make the final
determination as to the suitability of water for these activities.

4.3.3.2 Materials Decontamination

All completion materials will be inspected by the field scientist and determined to be
clean and acceptable prior to use. If not factory sealed, casing, screen, end caps, and
surface plugs will be cleaned prior to use with a high-pressure, steam/hot-water cleaner
using approved water. Materials that cannot be cleaned to the satisfaction of the field
scientist will not be used.

4.3.3.3 Screen and Casing

Injection and monitoring wells will be installed through the drill rig drive casing using
2-inch or 3-inch-diameter PVC casing and screen as listed in Table 4.3. Well installation
activities will be supervised by CH2M Hill Constructors, Inc. and under the observation
of Parsons ES personnel. Injection and monitoring well screens will be constructed of 10
feet of flush-threaded, Schedule 40 PVC with an ID of 2.0-inch or 3.0-inch as listed in
Table 4.3. The screens will be factory slotted with 0.020-inch openings. Screens will be
installed beneath the water table at the approximate intervals listed on Table 4.3. The
casing at each well will be fitted with a PVC bottom cap and a locking top cap.

The field scientist will verify and record the total depth of the injection wells and
monitoring wells, the lengths of all casing sections, and the depth to the top of all
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completion materials (filter pack, bentonite seal, etc.). All lengths and depths will be
measured to the nearest 0.1 foot.

4.3.3.4 Injection and Monitoring Well Completion

One well will be installed in each borehole. A graded sand filter pack will be installed
around the screened interval and will extend at least 2 feet above the top of the screen.
The sand filter pack will consist of clean 10-20 silica sand. A filter pack seal will be
installed above the filter pack using sodium bentonite pellets. The pellet seal will be a
minimum of 3 feet thick and will be hydrated in place with potable water if the seal is
. installed above the water table. The pellet seal will be overlain by a neat cement grout
(non-rapid setting cement) that will extend from the top of the pellet seal to
approximately 2 feet below the ground surface. The neat cement grout will be overlain
by a concrete surface collar that will extend to the ground surface. Each injection and
groundwater monitoring well casing will be completed above grade, with a steel
protective casing to protect the well. Three two-inch steel ballard posts will be installed
around each monitoring well completion to protect the well head.

. 4.3.3.5 Injection and Monitoring Well Development

The injection wells, groundwater monitoring, and contingency monitoring wells will
be developed prior to sampling by CH2M Hill Constructors, Inc. All development
activities will be performed by, or overseen by, a Minnesota Licensed driller.
Development removes sediment from inside the well casing and flushes fines from the
portion of the formation adjacent to the screen. Development will be accomplished using
a submersible pump. The pump will be regularly raised and lowered through the
screened interval while development is underway so that fines are agitated and removed
from the entire screened interval.

Development will continue until a minimum 10 casing volumes of water have been
removed from the well and until pH, temperature, specific conductance, DO, and water
clarity (turbidity) stabilize. If the water remains turbid, development will continue until
the turbidity of the water produced has been stable after the removal of several additional
casing volumes.

Development water will be collected in portable poly-tanks. The tanks will be staged
in a designated hazardous-waste collection area and disposed of in accordance with the
waste management plan (Section 4.2.4). A development record will be maintained for
each injection and monitoring well on a form similar to the example in Appendix C. The
development record will be completed in the field by the field scientist. Development
records will include:

¢ Injection or groundwater monitoring well number;

¢ Date and time of development; |

¢ Development method;

¢ Predevelopment water level and well depth;
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¢ Volume of water produced,;
g .Description of water produced;
¢ Post development water level and well depth; and

¢ Field analytical measurements, including pH specific conductance, turbidity,
‘temperature, and DO.

4.3.3.6 Equipment Decontamination Procedures

Prior to arriving at the site, and between drilling of each borehole, drill bits, drill pipe,
drill casing, instrumented probes, samplers, tools, and other downhole equipment will be
decontaminated using a high-pressure, steam/hot water wash. Only potable water will be
used for decontamination. All rinsate will be collected in portable tanks or 55-gallon
drums and will be staged in a designated location at NIROP. The location for the storage
of containerized waste at NIROP will be coordinated through UDLP.

Potable water to be used in equipment cleaning, decontamination, or grouting will be
obtained from an offsite water source by the well drilling Subcontractor. Precautions will
be taken to minimize any impact to the surrounding area that might result from
decontamination operations.

4.3.3.7 Datum Survey

The locations and elevations of the newly installed background, injection and
groundwater monitoring wells will be surveyed by a registered surveyor. Horizontal
locations will be measured relative to established coordinates. Horizontal coordinates
will be measured to the nearest 0.1 foot. The elevation of the ground surface adjacent to
the well casing and the measurement datum (top of the casing) will be measured relative
to an existing benchmark location. Vertical elevations will be measured with respect to
the National Vertical Datum (NAVD) of 1998 to the nearest 0.01 foot. Surveying
activities will be coordinated by CH2M Hill Constructors, Inc. The field team may elect
to survey the wells in stages, in order to collect water level elevation data from the first
few wells installed to more accurately define the direction of groundwater flow and to
better locate the remaining wells hydraulically downgradient.

4.4 MEASUREMENT OF BASELINE GEOCHEMICAL CONDITIONS AND
CONTAMINANT PROFILES

After installation of the injection, groundwater monitoring, and contingency
monitoring wells, CH2M Hill Constructors, Inc., under the observation of Parsons ES,
will characterize initial (baseline) site-specific geochemical and contaminant conditions
in accordance with the Technical Protocol for Evaluating Natural Attenuation of
Chlorinated Solvents in Groundwater (USEPA, 1998). Parsons ES shall evaluate
geochemical, metabolic byproduct, and contaminant breakdown product data to evaluate
the potential for existing reductive dehalogenation future enhanced reductive
dehalogenation, and any expected changes in the above profile as a result of substrate
addition.
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TABLE 4.4

ANALYTICAL PROTOCOLS FOR

GROUNDWATER SAMPLES
NIROP FRIDLEY, MINNESOTA
‘ FIELD (F) OR
MATRIX METHOD ANALYTICAL
Analyte LABORATORY (L)

WATER

Redox Potential Direct-reading meter F

Dissolved Oxygen Direct-reading meter F

pH Direct-reading meter F

Specific Conductance * Direct-reading meter F

Temperature Direct-reading meter F

Ferrous Iron Colorimetric, Hach Method 8146 (or similar) F

Manganese Colorimetric, Hach Method 8034 (or similar) F

Hydrogen Sulfide Colorimetric, Hach Method 8131 (or similar) F

Sulfate Colorimetric, Hach Method 8051 (or similar) F

Ammonia Colorimetric, Hach Method 8155 (or similar) F

Alkalinity (Carbonate [CO;'Z] Titrimetric, Hach Method 8221 (or similar) F

and Bicarbonate [HCO;'])

Chloride Titrimetric, Hach Kit 8P (or similar) F

Carbon Dioxide Titrimetric, CHEMetrics Method 4500 (or similar) F

Nitrate + Nitrite E300.1 L

[as Nitrogen (N)]

Hydrogen AM-20-GAX (modified SW8015) L

Methane, Ethane, Ethene - SW5021 L

Total Organic Carbon SW9060 L

voCs¥ SW8260B L
SOIL

Total Organic Carbon E415.1 L

VOCs SW8260B L

Bulk Density ASTM D2937 L
VEGETABLE OIL

VOCs SW8260B L

¥ VOCs = volatile organic compounds.

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

SW - Test Methods for Evaluating Solid Wastes, SW846, Third Edition, (EPA, 1995b)
ASTM - American Society for Testing Materials '

Analytical laboratory is EnChem for all parameters identified with L; except hydrogen test

will be analyzed at Microsceps

08//03/01; Rev. 1



Groundwater samples collected from the monitoring locations will be analyzed for
oxidation-reduction potential (ORP), DO, pH, specific conductance, temperature, ferrous
iron, manganese, hydrogen sulfide, sulfate, alkalinity, carbon dioxide, nitrate + nitrite (as
nitrogen [N]), chloride, methane, ethane, ethene, total organic carbon (TOC), and VOCs
(Table 4.4).

4.4.1 Groundwater Sampling

Collection of groundwater quality samples will be conducted by qualified scientists and
technicians from CH2M Hill Constructors who are trained and experienced in the
performance of groundwater sampling, records documentation, and chain-of-custody
procedures. One representative from Parsons ES will be onsite during groundwater
sample collection and analysis activities. In addition, sampling personnel will have
thoroughly reviewed this work plan prior to sample collection and will have a copy of the
work plan available onsite for reference. Groundwater samples will be collected from
previously installed monitoring wells MS-46S, 27S, and MS-47S and from all newly
installed injection, monitoring, and contingency monitoring wells. Groundwater samples
collected during this program will be collected using MPCA-approved groundwater
_ sampling techniques (Refer to Appendix G). Well locations that will be sampled during
this program are shown on Figure 2.2. Prior to sampling, the injection and monitoring
wells will be developed as described in Section 4.3.2.5. In order to maintain a high
degree of quality control (QC) during this sampling event, the procedures described in the
following sections will be followed.

4.4.2 Preparation for Sampling

All equipment to be used for sampling will be assembled and properly cleaned and
calibrated (if required) prior to arriving in the field. In addition, all record-keeping
materials will be gathered prior to mobilizing to the field. Sample field log forms are
provided in Appendix C.
4.4.2.1 Equipment Cleaning

All portions of sampling and test equipment that will contact the sample matrix will be
thoroughly cleaned before each use. This includes the water-level probe and cable, test
equipment for onsite use, and other equipment or portions thereof that will contact the
samples. Based on the types of sample analyses to be conducted, the following cleaning
protocol will be used: ,

¢ Wash with potable water and phosphate-free labdratory detergent (Alconox®);

¢ Rinse with potable water;

¢ Rinse with isopropyl alcohol;

¢ Rinse with distilled or deionized water; and

¢ Air dry the equipment prior to use (to the extent practical).



Any deviations from these procedures will be documented in the field scientist's field
notebook and on the groundwater sampling record.

Laboratory-supplied sample containers will be cleaned and sealed by the laboratory.
The type of container provided and the method of container decontamination will be
documented in the laboratory’s permanent record of the sampling event.

4.4.2.2 Equipment Calibration

As required, field analytical equipment will be calibrated according to the
manufacturers’ specifications prior to field use. This applies to equipment used for onsite
measurements of DO, pH, specific conductance, ORP, sulfate, ferrous iron, and other
field parameters listed in Table 4.4. All field calibration activities will be documented
and all calibration documentation will be included as an appendix in the final results
report.

4.4.3 Groundwater Sampling Procedures

Special care will be taken to prevent contamination of the groundwater and extracted
samples. The primary way in which sample contamination can occur is through cross-
contamination due to insufficient cleaning of equipment between wells. To prevent such
contamination, the water-level probe and cable used to determine static water levels and
total well depths will be thoroughly cleaned before and after field use and between uses at
different sampling locations according to the procedures presented in Section 4.4.2.1. A
decontaminated submersible pump and/or bladder pumps will. be used for purging and
sampling each groundwater sampling location.

A clean pair of new, disposable nitrile or latex gloves will be worn by field personnel
each time a different monitoring location is sampled. The following paragraphs present
the procedures to be followed for groundwater sample collection. These activities will be
performed in the order presented below. Exceptions to this procedure will be noted in the
. sampler's field notebook and on the groundwater sampling form.

4.4.3.1 Preparation of Location

Prior to starting the sampling procedure, the area around the existing and new
monitoring wells will be cleared of foreign materials, such as brush, rocks, and debris.
These procedures will prevent sampling equipment from inadvertently contacting debris
and potentially becoming contaminated. In addition, the sampling location will be
inspected for the integrity of the protective cover, lock, external surface seal, concrete
pad, cap, datum reference, and internal surface seal.

4.4.3.2 Water Level and Total Depth Measurements

Prior to removing any water from the sampling well, the static water level will be
measured. An electric water-level probe (or oil/water interface probe) will be used to
measure the depth to groundwater below the datum to the nearest 0.01 foot. After
measuring the static water level, the water-level probe will be slowly lowered to the
bottom of the well if the well depth is not known, and the depth will be measured to the
nearest 0.01 foot. Based on these measurements, the volume of water to be purged from
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the monitoring well will be calculated. Otherwise, previously recorded well depths will
be used to calculate purge volumes.

4.4.3.3 Purging Before Sampling

The volume of water contained within the monitoring well casing at the time of
sampling will be calculated. Groundwater will be purged from the well until a minimum
of 3 well casing volumes are removed and water quality parameters have stabilized.
Techniques specified in Appendix G will be used for well purging. Water quality
stabilization is defined in Section 4.4.4. Purge waters will be handled in accordance with
the procedures outlined in Section 4.2.4.

4.4.3.4 Sample Extraction

Sampling technique specified in Appendix G will be used for sample collection. A
submersible and/or bladder pump will be used to extract groundwater samples from the
injection and monitoring wells. The sample will be transferred directly into the
appropriate sample container. The water will be carefully poured down the inner walls of
the sample bottle to minimize aeration of the sample.

Unless other instructions are given by the analytical laboratory, sample containers will
be completely filled so that no air space remains in the container. Excess water collected
during sampling will be handled according to the procedures outlined in Section 4.2.4.

If a monitoring well is evacuated to a dry state during purging, the monitoring well
will be allowed to recharge, and the sample will be collected as soon as sufficient water is
present to obtain the necessary sample quantity. Sample compositing or sampling over a
lengthy period by accumulating small volumes of water at different times to obtain a
sample of sufficient volume will not be allowed.

4.4.4 Onsite Groundwater Parameter Measurement

As indicated on Table 4.4, many of the groundwater chemical parameters will be
measured onsite by personnel from CH2M Hill Constructors Inc. under the auspices of
Parsons ES personnel. Some of the measurements will be made with direct-reading
meters, while others will be made using a Hach or CHEMetrics portable colorimeter or
titration kit in accordance with manufacturer-specified procedures. These procedures are
described in the following subsections.

Samples will be collected after stable conditions have been reached. Stability will be
determined between successive purge volumes equal to one calculated saturated casing
volume. Stability is obtained when the temperature, specific conductance, pH, dissolved
oxygen, and turbidity fall within the following acceptable ranges: +0.1 degrees Celsius
(°C), £5 %, +0.1 pH units, 2%, and less than 5 ntu respectively.

All glassware or plasticware used in the analyses will have been cleaned prior to
sample collection by thoroughly washing with a solution of Alconox and water, and
rinsing with distilled water and isopropyl alcohol to prevent interference or cross
contamination between measurements. If concentrations of an analyte are greater than the
range detectable by the titrimetric method, the analysis will be repeated by diluting the
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groundwater sample with distilled water until the analyte concentration falls to a level
within the range of the method. All rinsate and sample reagents accumulated during
groundwater analysis will be collected in glass containers fitted with screw caps. These
waste containers will be clearly labeled as to their contents and carefully stored for later
transfer to the approved disposal facility.

4.4.4.1 Dissolved Oxygen Measurements

DO measurements will be made using a meter with a sensor in a flow-through cell or a
downhole oxygen sensor. Multiple measurements will be taken before groundwater
_ sample acquisition during well purging, with the final measurement made immediately
prior to completion of the well purge. When DO measurements are taken in monitoring
wells that have not yet been sampled, the existing monitoring wells will be purged until
DO levels stabilize. DO measurements will be recorded on the groundwater sampling
record.

4.4.4.2 pH, Temperature, and Specific Conductance

Because the pH, temperature, and specific conductance of a groundwater sample can
~ change significantly within a short time following sample acquisition, these parameters
will be measured in the field in a flow-through cell during the purging process as
described for DO in Section 4.4.4.1. The measured values will be recorded in the
groundwater sampling record.

4.4.4.3 Carbon Dioxide Measurements

Carbon dioxide is a byproduct of biological reactions and can be used to evaluate the
bioactivity of the groundwater system. Carbon dioxide concentrations in groundwater
will be measured in the field by experienced personnel from CH2M Hill Constructors Inc.
under the auspices of Parsons ES personnel via titrimetric analysis using CHEMetrics
Method 4500 [0 to 250 mg/L], or equivalent.

4.4.4.4 Alkalinity Measurements

Alkalinity in groundwater helps buffer the groundwater system against acids generated
through both aerobic and anaerobic biodegradation processes. Alkalinity of the
groundwater sample will be measured in the field by experienced personnel from CH2M
Hill Constructors Inc. under the auspices of Parsons ES personnel via titrimetric analysis
using USEPA-approved Hach Method 8221 (0 to 5,000 mg/L as calcium carbonate), or
equivalent.

4.4.4.5 Nitrate + Nitrite (as Nitrogen) Measurements

Nitrate + nitrite (as N) concentrations are of interest because nitrate can act as an
electron acceptor during hydrocarbon biodegradation under anaerobic soil or groundwater
conditions. Nitrate is also a potential nitrogen source for hydrocarbon-degrading bacteria
biomass formation. Nitrite is an intermediate byproduct in both ammonia nitrification
and in nitrate reduction in anaerobic environments.
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Nitrate + nitrite (as N) concentrations in groundwater will be measured in the
laboratory (Table 4.4). In addition, nitrate and nitrite may be measured in the field by
experienced Parsons ES scientists via colorimetric analysis using a Hach DR/700
Portable Colorimeter. Nitrate concentrations in groundwater samples will be analyzed
after preparation with Hach Method 8039 (0 to 30.0 mg/L nitrate), or equivalent. Nitrite
concentrations in groundwater samples will be analyzed after preparation with USEPA-
approved Hach Method 8507 (0 to 0.35 mg/L nitrite), or equivalent.

4.4.4.6 Sulfate and Hydrogen Sulfide Measurements

Sulfate in groundwater is a potential electron acceptor for fuel-hydrocarbon
biodegradation in anaerobic environments, and sulfide is produced during sulfate
reduction. . Sulfate will be measured in the laboratory (Table 4.4), or personnel from
CH2M Hill Constructors Inc. under the auspices of Parsons ES personnel may measure
sulfate and hydrogen sulfide concentrations via colorimetric analysis with a Hach
DR/700 Portable Colorimeter after appropriate sample preparation. USEPA-approved
Hach Methods 8051 (0 to 70.0 mg/L sulfate) and 8131 (0.60 mg/L hydrogen sulfide) or
equivalent will be used to prepare samples and analyze sulfate and hydrogen sulfide
concentrations, respectively.

4.4.4.7 Ferrous Iron Measurements

Iron is an important trace nutrient for bacterial growth, and different states of iron can
affect the ORP of the groundwater and act as an electron acceptor for biological
metabolism under anaerobic conditions. Ferrous iron concentrations will be measured in
the field via colorimetric analysis with a Hach DR/700 Portable Colorimeter after
appropriate sample preparation. Hach Method 8146, or equivalent, for ferrous iron (0 to
3.0 mg/L) will be used to prepare and quantitate the samples.

4.4.4.8 Manganese Measurements

Manganese is a potential electron acceptor in anaerobic environments. Manganese
concentrations will be quantified in the field using colorimetric analysis with a Hach
DR/700 Portable Colorimeter. USEPA-approved Hach Method 8034 (0 to 20.0 mg/L),
or equivalent, will be used to prepare the samples for analysis of manganese
concentrations.

4.4.4.9 Oxidation/Reduction Potential

The ORP of groundwater is an indicator of the relative tendency of a solution to accept
or transfer electrons. Redox reactions in groundwater are usually biologically mediated;
therefore, the ORP of a groundwater system depends upon and influences rates of
biodegradation. ORPs can be used to provide real-time data on the location of the
contaminant plume, especially in areas undergoing anaerobic biodegradation. The ORP of
a groundwater sample taken inside the contaminant plume should be somewhat lower
than that of a sample taken in an upgradient location.

The ORP of a groundwater sample can change significantly within a short time

following sample acquisition and exposure to atmospheric oxygen. Therefore, this
parameter will be measured in a flow-through cell as described for DO in Section 4.4.4.1.
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4.4.4.10 Chloride Measurements

During biodegradation of chlorinated solvents dissolved in groundwater, chloride is
released into the groundwater, resulting in accumulations of biogenic chloride. This
results on chloride concentrations in groundwater in the contaminant plume that are

‘elevated relative to background concentrations. In aquifers with relatively low

background concentrations of inorganic constituents, the concentration of chloride in the
aquifer can be seen to increase as chlorinated solvents are degraded. Chloride
concentrations in groundwater will be measured in the field via titrimetric analysis using
USEPA-approved Hach Kit 8P or equivalent.

4.4.4.11 Ammonia Measurements

The concentration of ammonia concentration is used as indicator of groundwater
chemistry. Often a significant percentage of bioavailable nitrogen in a groundwater
system is present as ammonia (NH;3). In addition, as discussed above (Section 6.3.4.5)
nitrogen is an important reductive dechlorination byproduct. Nitrogen commonly in the
form- of ammonia is consumed during reductive dechlorination if the predominant
groundwater geochemical conditions are such that denitrification is the dominant
dechlorination process present. In the case where denitrification is occurring, nitrogen
concentrations in groundwater in the source area will be significantly lower than
background concentrations. Ammonia concentrations in groundwater shall be measured
in the field using colorimetric analysis with a Hach DR/700 Portable Colorimeter.
USEPA-approved Hach Method 8155 or equivalent, will be used to prepare the samples
for analysis of ammonia concentrations. ‘

4.4.5 Handling of Samples for Laboratory Analysis

This section describes the handling of samples from the time of sampling until the
samples are delivered to the laboratory.

4.4.5.1 Sample Preservation

The laboratory will add any necessary chemical preservatives prior to shipping the
sample containers to the field. Samples will be prepared for transportation to the
analytical laboratory by placing the samples in a cooler containing ice to maintain a
maximum shipping temperature of 4 6C.

4.4.5.2 Sample Container and Labels

Sample‘containers and appropriate container lids will be provided by the laboratory
(Appendix B). The sample containers will be filled as described in Section 4.4.3.4, and
the container lids will be tightly closed. The sample label will be firmly attached to the

container side, and the following information will be legibly and indelibly written on the
label:

¢ Facility name;

¢ Sample station identification;
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¢ Sample type (e.g., groundwater, -soil, surface water, sediment);
g Sampling date; -
¢ Sampling time;
¢ Preservatives added;
¢ Sample collector's initials; and
£ Analyses requested.
4.4.5.3 Sample Shipment
After the samples are sealed and labeled, they will be packaged for transport via an

overnight carrier to the laboratory. The packaged samples will be delivered to the
laboratory as soon as possible (well within holding limits) after sample collection.

The following packaging and labeling procedures will be followed:
¢ Package sample so that it will not leak, spill, or vaporize from its container;
¢ Cushion samples to avoid breakage; and

5 Add ice to container to keep samples cool for the duration of the trip to the
laboratory.

4.4.5.4 Chain-of-Custody Control

Chain-of-custody documentation for the shipment of samples from the field to the
laboratory will be completed.

4.4.5.5 Sampling Records

In order to provide complete documentation of the sampling event, detailed records
will be maintained by the field scientist. At a minimum, these records will include the
following information:

¢ Sample location (facility name);

¢ Sample station identification;

¢ Date and time of sampling;

¢ Sampling method;

¢ Field observations of sample appearance and odor;

¢ Weather conditions;

¢ Water level prior to purging (groundwater samples only);
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¢ Total monitoring well/well depth (groundWater samples only);
¢ Purge volume (groundwater samples only);

¢ Monitoring well/well condition (groundwater samples only);

3 Sampler;s identiﬁcatioh;

¢ Field measurements of pH, temperature, DO, ORP, and specific conductance
(groundwater samples only); and

£ Any other relevant information.

Groundwater sampling information will be recorded on a groundwater sampling form.
Sample collection data such as collection location, sample identification number,

collection time, and final collection field parameters will be recorded in the project field
book. ‘

4.4.5.6 Laboratory Analyses

Laboratory analyses will be performed on all groundwater and soil samples as well as
the QA/QC samples described in Section 5. The analytical methods for these sampling
events are listed in Table 4.4. Prior to sampling, the laboratory will provide a sufficient
number of analyte-specific sample containers for the samples to be collected. All
containers, preservatives, and shipping requirements will be consistent with USEPA
protocol or those listed in Appendix B of this plan.

Laboratory personnel will specify the necessary QC samples and prepare appropriate
QC sample containers. For samples requiring chemical preservation, preservatives will
be added to containers by the laboratory. Containers and ice chests with adequate
padding will be provided by laboratory personnel. Sampling personnel will fill the
sample containers and return the samples to the field laboratory. '

4.5 PRE-OIL INJECTION AQUIFER TESTING

Slug tests will be conducted before and after oil injection on the three newly installed
injection wells to estimate the hydraulic conductivity of unconsolidated deposits at the
site and to estimate the impact of oil injection. In addition, slug tests will be conducted
prior to oil injection on seven monitoring wells. Slug testing will be preformed after the
baseline geochemical and contaminant sampling.

A slug test is a single-well hydraulic test used to determine the hydraulic conductivity
of an aquifer in the immediate vicinity of screened interval of the tested well. Slug tests
can be used for both confined and unconfined aquifers that have a transmissivity of less
than 7,000 square feet per day (ft?/day). Slug testing can be performed using either a
rising head or a falling head test; at this site, both methods will be used in sequence.
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‘ 4.5.1 Definitions

g

Hydraulic Conductivity (K). A quantitative measure of the ability of porous
material to transmit water; defined as the volume of water that will flow through a
unit cross-sectional area of porous or fractured material per unit time under a unit
hydraulic gradient.

Transmissivity (T). A quantitative measure of the ability of an aquifer to transmit
water. It is the product of the hydraulic conductivity and the saturated thickness of
the water-bearing zone.

Slug Test. Two types of tests are possible: rising head and falling head. A slug
test consists of adding a slug of water or a solid cylinder of known volume to the
well to be tested or removing a known volume of water or cylinder and measuring
the rate of recovery of water level inside the well. The slug of a known volume acts
to raise or lower the water level in the well.

Rising Head Test. A test used in an individual well within the saturated zone to
estimate the hydraulic conductivity of the surrounding formation adjacent to the
screened interval by lowering the water level in the well and measuring the rate of
recovery of the water level. The water level may be lowered by pumping, bailing,
or removing a submerged slug from the well.

Falling Head Test. A test used in an individual well to estimate the hydraulic
conductivity of the surrounding formation adjacent to the screened interval by
raising the water level in the well by insertion of a slug or quantity of water, and
then measuring the rate of drop in the water level.

4.5.2 Equipment

The following equipment will be used to conduct a slug test:

3

3

Teflon®, PVC, or stainless steel slugs;
Nylon or polypropylene rope;

Electric water-level indicator;
Pressure transducer/sensor;

Field logbook/forms; and

Automatic data recording instrument (such as the Hermit Environmental Data
Logger®, In-Situ, Inc. Model SE3000, or equivalent).

4.5.3 General Test Methods

Aquifer hydraulic conductivity tests (slug tests) are accomplished by either removal of
a slug or quantity of water (rising head) or introduction of a slug (falling head), and then
‘ allowing the water level to stabilize while taking water-level measurements at closely
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spaced time intervals. Both rising and falling head slug tests will be performed at each
well by qualified and experienced CH2M Hill Constructors Inc. personnel.

Because hydraulic testing will be completed on existing wells, it will be assumed that
the wells were properly developed and that water levels have stabilized. Slug testing will
proceed only after multiple water-level measurements over time show that static water
levels are in equilibrium. During the slug test, the water level change should be
influenced only by the introduction (or removal) of the slug volume. Other factors, such
as inadequate well development or extended pumping, may lead to inaccurate results; in
addition, slug tests will not be performed on wells with free product. The field scientist

~ will determine when static equilibrium has been reached in the well.  The pressure

transducer, slugs, and any other downhole equipment will be decontaminated prior to and
immediately after the performance of each slug test using the procedures described in
Section 4.4.2.1.

4.5.4 Falling Head Test

The falling head test is the first step in the two-step slug testing procedure. The
following steps describe procedures to be followed during performance of the falling head

~ test.

1. Decontaminate all downhole eqﬁipment prior to initiating the test.

2. Open the well. Where wells are equipped with water-tight caps, the well should
be unsealed at least 24 hours prior to testing to allow the water level to stabilize.
The protective casing will remain locked during this time to prevent vandalism.

3. Prepare the aquifer slug test data form (see Appendix C) with entries for:
¢ Borehole/well number,
¢ Project number,
¢ Project name,
¢ Aquifer testing team,
¢ Climatic data,
¢ Top of well casing elevation,
¢ Identification of measuring equipment being used,
¢ Static water level, and
¢ Date.

4. Measure the static water level in the well to the nearest 0.01 foot.

5. Lower the decontaminated pressure transducer into the well and allow the
displaced water to return to its static level. This can be determined by periodic
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water-level measurements until the static water level in the well is within 0.01
foot of the original static water level.

6. Lower the decontaminated slug into the well to just above the static water level
in the well.

7. Turn on the data logger and quickly lower the slug below the water table, being
careful not to disturb the pressure transducer. Follow the owner’s manual for
proper operation of the data logger.

8. Terminate data recording when water level stabilizes in the well. The well will
be considered stabilized for termination purposes when it has recovered 80 to 90
percent from the initial displacement.

4.5.5 Rising Head Test

After completion of the falling head test, the rising head test will be performed. The
following steps describe the rising head slug test procedure:

1. Measure the water level in the well to the nearest 0.01 foot to ensure that it has
returned to the static water level. -

2. Initiate data recording and quickly withdraw the slug from the well. Follow the
owner’s manual for proper operation of the data logger.

3. Terminate data recording when the water level stabilizes in the well, and
- remove the pressure transducer from the well and decontaminate. The well will
be considered stabilized for termination purposes when it has recovered 80 to

90 percent from the initial displacement.

4.5.6 Slug Test Data Analysis

Data obtained during slug testing will be analyzed using the computer code
AQTESOLV  (Geraghty & Miller, 1994) or similar, and the method of Cooper et al.
(1967) for confined aquifers or the method of Bouwer and Rice (1976) and Bouwer
(1989) for unconfined conditions.

4.6 OIL INJECTION

After the background geochemical and contaminant sampling and slug testing have
been completed, an emulsion of 3,600 gallons of food-grade soybean oil/lecithin and
7,200 gallons (total) of native water will be injected into the three new injection wells as
specified by below.

The injection system and each injection point will be filled with groundwater to
remove entrapped air and to pressure-test the system. Water with similar geochemical
characteristics (native) to the site groundwater will be used for the injection to promote
the development of a healthy microbial population and avoid adverse changes to site
geochemistry. An in-line mixer will be used to emulsify a total of 3,600 gallons of food
grade vegetable oil/lecithin mixture with a total of 7,200 gallons of native groundwater
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previously extracted from a groundwater extraction well in close proximity to the newly
installed injection wells. The oil-lecithin-water emulsion will be pumped into the
injection wells until a total of 10,800 gallons of emulsion have been injected into the
shallow unconfined aquifer (i.e., 3,600 gallons of oil-lecithin-water emulsion into each
well). The in-line mixer will be operated with water for a period after injection is
complete to flush that portion of the system. Native groundwater will continue to be
injected at ~3.0 gpm until ~60 gallons of native groundwater per well has been injected.
This post injection water push will serve to distribute the emulsion further into the aquifer
in the immediate vicinity of the injection wells. After the process has been completed,
the presence of phase-separated oil emulsion in the injection points and the impact on the
groundwater table elevation will be measured with an oil-water interface probe.

The vegetable/lecithin will be purchased from Central Soya Company or other
equivalent vendor. The quantity of lecithin added will be determined by Parsons ES
personnel.

A temporary mechanical packer will be installed in the injection wells below the
screened interval prior to injecting oil+lecithin+water emulsion. The packers will be
removed after the emulsion is injected.

4.7 PROCESS MONITORING

In order to monitor system performance over time, personnel from CH2M Hill
Constructors Inc. under the auspices of Parsons ES personnel will sample the 3 injection
“wells, the 9 newly installed groundwater monitoring wells, the 3 newly installed
contingency monitoring wells and wells MS-46S, 27S, and MS-47S for the parameters
listed in Table 4.4 at 2, 5, 8, and 12 months after oil injection. Based upon the results of
- the field application, continued monitoring and further injection of vegetable oil will be
evaluated. The procedures listed in Section 4.4 will be used for all sampling events.
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SECTION 5
QUALITY ASSURANCE/QUALITY CONTROL

Quality assurance/quality control procedures are described in a site-specific QAPP that
was developed to address the data needs of this project (Appendix D). The following is a
brief discussion of the field QC samples to be collected, the laboratory QC samples
required, and the data review procedures that will be performed. '

5.1 Field QA/QC Procedures

Field QA/QC procedures will include collection of field duplicates/replicates and
. rinsate, field, and trip blanks; decontamination of all equipment that contacts the sample
medium before and after each use; use of analyte-appropriate containers; and chain-of-
custody procedures for sample handling and tracking. All samples to be transferred to the
laboratory for analysis will be clearly labeled to indicate sample number, location, matrix
. (e.g., groundwater), and analyses requested. Samples will be preserved in accordance
with the analytical methods to be used, and water sample containers will be packaged in
coolers with ice to maintain a temperature of 4 degrees Celsius (6C) or less.

All field sampling activities will be recorded in a bound, sequentially-paginated field
notebook in permanent ink. All sample collection entries will include the date, time,
sample locations and numbers, notations of field observations, and the sampler's name
and signature. Field QC samples will be collected in accordance with the program
described below, and as summarized in Table 5.1.

QA/QC sampling will include collection and analysis of duplicate groundwater
samples, rinsate blanks, field/trip blanks, and matrix spike samples. Internal laboratory
QC procedures will involve the analysis of laboratory control samples (LCSs) and
laboratory method blanks (LMBs). QA/QC objectives for each of these samples, blanks,
and spikes are described below.

Duplicate groundwater samples will be collected at a frequency of one for every 10 or
fewer samples of similar matrix. Each duplicate water sample will be collected
concurrently with, and by the same method as, the primary sample. Duplicate water
samples will be analyzed for VOCs and geochemical parameters.

One rinsate sample will be collected for every 20 or fewer groundwater samples
collected. The rinsate sample will consist of a sample of distilled water poured into or
through the sampling device and subsequently transferred into a sample container
provided by the laboratory. If dedicated sampling equipment is used, then only one
rinsate sample will be collected per sampling device type to document the cleanliness of
the dedicated equipment. Rinsate samples will be analyzed for VOCs only.
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TABLE 5.1

QA/QC SAMPLING PROGRAM
NIROP FRIDLEY, MINNESOTA

Analytes

QA/QC Sample Type . Minimum Frequency to be Collected and Analyzed v

Duplicates 1 every 10 or fewer samples of similar matrix VOCs, methane, ethane, ethene, geochemical
Rinseate Blanks | 1 per day on re-usable equipment VOCs

Field Blanks 1 every 20 or fewer groundwater samples VOCs

Trip Blanks One per sample shipment containing VOC samples VOCs

Matrix Spike Samples S percent of groundwater and soil samples VOCs

Laboratory Control Sample One per method per medium per analytical batch Laboratory control charts (Method Specific)
Laboratory Method Blanks One per method per medium per analytical batch Laboratory control charts (Method Specific)

¥ Actual frequency of QA/QC samples may be altered by CCI field scientist, but will not be less than minimum QA/QC sampling frequency.
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One field blank will be collected for every 20 or fewer groundwater samples to assess
the effects of ambient conditions in the field. The field blank will consist of a sample of
distilled water poured into a laboratory-supplied sample container at the well while
sampling activities are underway. The field blank will be analyzed for VOCs only.

A trip blank will be analyzed to assess the effects of ambient conditions on sampling
results during the transportation of samples. The trip blank will be prepared by the
laboratory, and will be transported inside each sample shipment containing samples for
VOC analysis. Trip blanks will be analyzed for VOCs only.

5.2 Laboratory QC Procedures

Matrix spikes will be prepared in the laboratory and used to establish matrix effects for
samples analyzed for VOCs. Sufficient extra sample volume will be submitted to the
laboratory to allow matrix spike preparation and analysis. LCSs and LMBs will be
prepared internally by the laboratory and will be analyzed each day samples from the sites
are analyzed. Samples will be reanalyzed in cases where the LCS or LMB are out of the
control limits. Control charts for LCSs and LMBs will be developed by the laboratory

and monitored for the analytical methods used (Table 4.4).

5.3 Data Review Prpcedures

Upon receipt of the data report(s) from the laboratory, 10 percent of the analytical data
will be validated by experienced personnel against predetermined criteria to determine
whether data quality meets project requirements. The laboratory QC data and the field
QC data will be evaluated to objectively ascertain the total level of data quality. Any
issues requiring clarification by the laboratory or the samplers will be identified and
pursued at this point. Data quality will then be compared to project requirements. If
problems are found, qualification of the affected data points will be recommended. After
the quality level for each data point is confirmed, data interpretation and evaluation of site
contamination will be performed.

The objective of evaluating the quality of the chemical data is to determine if data
qualification is necessary. Evaluation will be based upon assessment of the laboratory
QC data, the field QC data, and the project DQOs presented in the QAPP. The first step
will be to perform an evaluation of the laboratory QC data, a process often termed “data
validation.” This will provide a rating of the quality of each data point produced by the
laboratory. Then the evaluation will compare the quality of the data acquired (determined
in the first two steps) to the project’s DQOs to determine whether the data are useful.
Each step will be completely documented. The overall goal of the data quality evaluation
process is to determine whether the data can be used to satisfy project objectives.
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SECTION 6
CONTINGENCY PLAN

Refer to the project-specific DQO Notes (Attachment 2 of Appendix D) for specific
decision rules, action levels, and criteria for implementing a contingency remedy.

The NIROP partnering team will be consulted to determine if the implementation of a
contingency remedy is necessary. If a contingency plan must be implemented, the remedy
will likely utilize both the contingency wells installed under this program as well as
additional wells installed for the contingency remedy. This remedy will be designed to
insure that the discharge of VC to the Mississippi River does not exceed current
- regulatory guidelines. The final contingency remedy will be designed based upon
discussions with the appropriate regulatory personnel. It is anticipated that the selected
contingency remedy will involve addition of oxygen to the aquifer to stimulate oxidation
of VC. This could be achieved by injecting an oxygen releasing compound (ORC) into
selected wells, air sparging, or other oxygenation methods.
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SECTION 7
DATA ANALYSIS AND REPORT

Parsons ES will compile, analyze, and interpret field test data in a Field Application
Results Report, which will be consistent with the DQOs established for the project (Refer
to the project-specific DQO Notes - Attachment 2 of Appendix D). Parsons ES will
provide defensible conclusions regarding, but not limited to: the efficiency of electron
donor utilization for reductive dehalogenation as compared to metabolic (e.g. methane
production) and anabolic (i.e. biomass) processes; contributions or effects of any reagent
added to the system (e.g. vegetable oil); extent and uniformity of reagent distribution (e.g.
vegetable oil); loss of electron donor and tracer compounds; effective radii of influence;
apparent electron donor requirements; observed changes in site-geochemistry;
actual/significant changes in contaminant concentrations and mass (considering
volatilization, dilution, degradation, and daughter product formation and persistence);
reaction kinetics and contact time; feasibility and relative cost-effectiveness of expanded-
scale implementation. Based upon the results of the field application, continued
monitoring and further injection of vegetable oil will be evaluated.
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1.0 INTRODUCTION

This addendum modifies the existing health and safety plan (HASP) entitled Health
and Safety Plan, Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota (CH2M
Hill Constructors, Inc., 2000) developed for activities related to the modification of the
extraction system at the Naval Industrial Reserve Plant (NIROP), Fridley, Minnesota.

This addendum to the CH2M Hill health and safety plan was prepared to address
upcoming tasks at Anoka County Park, Fridley, Minnesota. Included or referenced in
this addendum are the scope of services, site-specific description and history, project
team organization, hazard evaluation of known or suspected chemicals, evaluation of
physical hazards, emergency contact information, personal protection levels and
equipment, frequency and types of air monitoring equipment, and site control measures.
All other applicable portions of the CH2M Hill HASP remain in effect by the CH2M Hill
field team leader or health and safety officer.

Site-specific health and safety briefings will be conducted daily prior to' the
commencement of field activities to communicate the site-specific hazards, activities, and
procedures to all field personnel. Documentation of training and briefings, including
agenda and signatures of attending personnel, will be maintained onsite by the CH2M
Hill field team leader or health and safety officer.

2.0 SCOPE OF SERVICES

Work to be performed includes the installation of vegetable oil injection wells,
groundwater monitoring wells, and contingency monitoring wells using a hollow-stem
auger drilling rig; aquifer testing; vegetable oil injection into the injection wells; and the
collection of soil and groundwater samples by CH2M Hill. Parsons ES will provide field
oversight of well drilling and installation, vegetable oil injection, and sampling.

3.0 SITE DESCRIPTION AND HISTORY

The description and history of the site are outlined in the work plan entitled Work Plan
for Field Application to Enhance In-Situ Bioremediation of Chlorinated Solvents via
Vegetable Qil Injection at the Naval Industrial Reserve Ordnance Plant (NIROP),
Fridley, Minnesota (Parsons ES, 2001).

4.0 PROJECT TEAM ORGANIZATION
The site health and safety office for CH2M Hill will be responsible for the
implementation of the health and safety activities at the site. Dan Griffiths, or another

qualified Parsons ES employee, will provide Parsons ES oversight on this project and
will function as the Parsons ES site health and safety officer.

5.0 HAZARD EVALUATION
5.1 Chemical Hazards

Potential chemical hazards are addressed in the program HASP. Site-specific hazards
are identified below.

-1-
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Trichloroethene (TCE) is the primary contaminant of concern at Anoka County Park.
Other chlorinated solvents such as 1,1-dichloroethene (1,1-DCE), vinyl chloride, and
tetrachloroethene (PCE) are also of concern.

Health hazard qualities for each of the compounds listed above are presented in Table
1 of this addendum. If additional compounds are discovered during the course of field
activities, this health and safety plan addendum shall be amended and pertinent
information about the compounds will be communicated to all field personnel. Material
Safety Data Sheets (MSDSs) for calibration gases for air monitoring instruments will be
filed and maintained onsite by CH2M Hill for reference to safety hazards and storage
criteria.

5.2 Physical Hazards

Potential physical hazards at this site include risks associated with the hollow-stem
auger drilling rig; soil and groundwater sampling activities; motor vehicles; slip, trip, and
fall hazards; noise; and cold exposure. Safe work practices related to the site physical
hazards are contained in the CH2M Hill HASP and below.

5.2.1 Drilling Rigs

Working with large motor vehicles could be a major hazard at these sites. Injuries can
result from equipment dislodging and striking unsuspecting personnel, and impacts from
flying objects or overturning of vehicles. Vehicles and heavy equipment design and
operation will be in accordance with 29 CFR, Subpart O, 1926.600 through 1926.602. In
particular, the following precautions will be used to help prevent injuries and accidents:

« Because the drilling activities will occur in a public park, the working area around
the drill rig will be barricaded with caution tape, or other suitable barriers, to
restrict access to the working area.

« Daily vehicle inspections will be conducted and documented.

« Do not back up large motor vehicles unless the vehicle has backup warning lights
and a reverse signal alarm audible above the surrounding noise level, or an observer
signals it s safe to do so.

« Motor vehicle cabs will be kept free of all nonessential items and all loose items
will be secured.

o Drilling rig masts will be lowered to the ground and parkmg brakes will be set
before shutting off the vehicle.

» Drilling rig brakes, cables, kill switches, hydraulic lines, light signals, fire
extinguishers, fluid levels, steering, tires, horn, and other safety devices will be
inspected daily.

o All personnel working at and around the drilling rig must be informed of the
locations of the kill switches.

« Only qualified operators will be allowed to (;perate heavy equipment.

2-
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. . : . Revised
. : . 02/14/96

TABLE 1 HEALTH HAZARD QUALITIES OF HAZARDOUS SUBSTANCES OF CONCERN

Odor Ionization Physical
Compound PEL ¥ TLV IDLH ¢ Threshold”  Potential® Description/Health
(ppm) {(ppm) (ppm) (ppm) (eV) Effects/Symptoms
1,1-Dichloroethane (DCA) 100 100 3,000 120 11.06  Colorless, oily liquid with chloroform-like odor and hot saccharine taste.
Irritates skin. Causes CNS depression and kidney, lung, and liver damage.
Experimental teratogen and questionable carcinogen.
o
1,1-Dichloroethene (DCE) 1 ) 5 NA NA 10.00  Colorless liquid or gas (>89°F) with a mild, sweet, chloroform-like odor.
(Vinylidene Chloride) Irritates eyes, skin, and throat. Causes dizziness, headaches, nausea,
shortness of breath, liver and kidney dysfunctions, and lung inflammation.
Mutagen and carcinogen.
1,2-Dichloroethene (DCE) 200 200 1,000 0.085-500 9.65 Colorless liquid (usually a mixture of cis- and trans- isomers), with a
(cis- and trans-isomers) slightly acrid, chloroform-like odor. Irritates eyes and respiratory
system. CNS depressant. Cis- isomer is a mutagen.
4-Methyl 2-pentanone 50 50 500 0.28-8 9.30 Colorless liquid with a fruity, ethereal odor. Irritates eyes, skin, and
[Methyl Isobutyl Ketone (MIBK), : mucous membranes. Causes dermatitis, headaches, narcosis, and coma.
Hexone] In animals, causes liver and kidney damage. Experimental teratogen.
Tetrachloroethene (PCE) 25 ¢ 25 150 5-50 9.32 Colorless liquid with a mild chioroform odor. Eye, nose, skin and
(Perchlorethylene) throat irritant. Causes nausea, flushed face and neck, vertigo,
dizziness, headaches, hallucinations, incoordination, drowsiness,
coma, pulmonary changes, and skin redness. Cumulative liver, kidney,
and CNS damage. In animals, causes liver tumors. Mutagen,
experimental teratogen, and carcinogen.
y .
Toluene 100 50 500 0.240 ' 8.82 Colorless liquid with sweet, pungent, benzene-like odor. Irritates eyes
(skin) ™ and nose. Causes fatigue, weakness, dizziness, headaches,
hallucinations or distorted perceptions, confusion, euphoria, dilated
pupils, nervousness, tearing, muscle fatigue, insomnia, skin tingling,
dermatitis, bone marrow changes, and liver and kidney damage.
Mutagen and experimental teratogen.
1,1,1-Trichloroethane (TCA) 350 350 700 . 20-500 11.00  Colorless liquid with a mild chloroform-like odor. Irritates eyes and skin.

Causes headaches, exhaustion, CNS depression, poor equilibrium,
dermatitis, liver damage, cardiac arrhythmia, hallucinations or distorted
perceptions, motor activity changes, aggression, diarrhea, and nausea or
vomiting. Mutagen, experimental teratogen, and questionable
carcinogen.

(Methy! Chloroform)
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. . l . Revised
02/14/96

TABLE 1 HEALTH HAZARD QUALITIES OF HAZARDOUS SUBSTANCES OF CONCERN

Odor Ionization ' Physical
Compound PEL ¥ TLV Y IDLH ¢ Threshold”  Potential® Description/Health
(ppm) - (ppm) (ppm) (ppm) V) Effects/Symptoms
Trichloroethene (TCE) 50 50 1,000 21.4-400 9.45 Clear, colorless or blue liquid with chloroform-like odor. Irritates skin

and eyes. Causes fatigue, giddiness, headaches, vertigo, visual
disturbances, tremors, nausea, vomiting, drowsiness, dermatitis, skin
tingling, cardiac arrhythmia, and liver injury. In animals, causes liver and
kidney cancer. Mutagen, experimental teratogen, and carcinogen.

Vinyl Chloride 1 ‘ 5 NA 260 9.99  Colorless gas (liquid <7°F) with a pleasant odor at high concentrations.
(29 CFR 1910.1017) v Severe irritant to skin, eyes, and mucous membranes. Causes
weakness, abdominal pain, gastrointestinal bleeding, enlarged liver,
pallor or blue skin on the extremities, liver cancer, and frostbite (liquid).
Also attacks lymphatic system. Mutagen, experimental teratogen, and
carcinogen.

al PEL = Permissible Exposure Limit. OSHA-enforced average air concentration to which a worker may be exposed for an 8-hour workday without harm.
Expressed as parts per million (ppm) unless noted otherwise. PELs are published in the NIOSH Pocket Guide to Chemical Hazards, 1997. Some states (such as
" California) may have more restrictive PELs. Check state regulations.

b/ TLV = Threshold Limit Value - Time-Weighted Average. Average air concentration (same definition as PEL, above) recommended by the American
Conference of Governmental Industrial Hygienists (ACGIH), TVLs ®and BEIs® 1999.

¢/ IDLH = Immediately Dangerous to Life or Health. Air concentration at which an unprotected worker can escape without debilitating injury or health
effects. Expressed as ppm unless noted otherwise. IDLH values are published in the NIOSH Pocket Guide to Chemical Hazards, 1997.

d
e

~

When a range is given, use the highest concentration.

Tonization Potential, measured in electron volts (eV), used to determine if field air monitoring equipment can detect substance. Values are published
in the NIOSH Pocket Guide to Chemical Hazards, June 1997.

f/ NA = Not available.

g/ NIOSH recommends reducing exposure to the lowest feasible concentration, and limiting the number of workers exposed.

h/ (skin) = Refers to the potential contribution to the overall exposure by the cutaneous route.

i/ Olfactory fatigue has been reported for the compound and odor may not serve as an adequate warning property.

j/ Refer to expanded rules for this compound.

~
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« When heavy equipment is left unattended, loads must be lowered, controls
neutralized, power shut off, and brakes set. Wheels must be chocked if a vehicle is
parked on an incline.

When working near a drill rig, personnel shall be aware of snag hazards from rotating

~tools and pinch and crush hazards from suspended tools. No loose, dangling clothing will

be allowed. Personnel will also be aware of falling object hazards and wear hard hats at
all times. Personnel will be aware of slip, trip, and fall hazards from drilling equipment,
tools, and well construction materials that may be lying on the ground in the vicinity of
the drill rig. To reduce the threat of slip, trip, and fall hazards, the area immediately
around the drill rig will be kept clear of equipment and supplies. Use of a downhole
hammer will require the use of an air compressor. The compressor air hoses will be
checked daily prior to startup for cracks or other defects that could result in injuries.

5.2.2 Noise-Induced Hearing Loss

Noise levels in the area of the drilling rig will be presumed in exceedance of the
OSHA time-weighted average (TWA) limit of 85 decibels (dB), and hearing protection
will be required. Foam earplugs will generally provide adequate protection. Ear muffs or
disposable foam earplugs will be made available to, and used by, all personnel in the
vicinity of the drilling rig or other sources of high intensity noise.

6.0 EMERGENCY RESPONSE PLAN
6.1 Emergency Information

The names and telephone numbers for medical and emergency services in the event of
any situation or unplanned occurrence requiring assistance are located in the CH2M Hill
HASP. For emergency situations, telephone or radio contact should be made with the site
point of contact or site emergency personnel who will then contact the appropriate
response team. Parsons ES contacts are listed below. A list of emergency contacts must
be posted at the site.

Parsons ES Contacts Telephone Number
Mary Stauffer (303) 831-8100 or (303) 764-8717 (W)
Project Manager (303) 804-0609 (H)
Dr. Frank L. Mitchell (800) 874-4676 (Phone)
Medical Director, Qualisys (888) 926-1500 (Fax)
Timothy Mustard, C.I.H. (303) 831-8100 or (303) 764-8810 (W)
Program Health and (303) 450-9778 (H)
Safety Manager (Denver)
Ed Grunwald, C.I.H. (678) 969-2394 (W)
Corporate Health and Safety (404) 299-9970 (H)
Manager (Atlanta)
-5-
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Judy Blakemore (303) 831-8100 or (303) 764-8861 (W)
Asst. Program Health and (303) 828-4028 (H)
Safety Manager (Denver) (303) 817-9743 (M)

7.0 LEVELS OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT
REQUIRED FOR SITE ACTIVITIES

The personal protection level prescribed for field activities at NIROP is OSHA Level
D. Currently, according to the CH2M Hill HASP, Levels B and C are not approved for
activities related to this scope of work. However, Parsons protocol for ppe evaluation and
upgrade is as follows.

While there is a Drédger® tube for vinyl chloride, there is no Driger® tube for 1,1-
DCE. Therefore the following will occur. If sustained air monitoring readings in the
worker breathing zone indicate vapor concentrations greater than or equal to 1 part per
million (ppm) above background for 30 seconds or longer, the field crew will be forced to
evacuate and ventilate the area until readings are less than 1 ppm in the worker breathing
zone. ' If ventilation is inadequate, air samples will be taken to confirm or deny the
existence of the contaminants of concern and/or the crew will upgrade to Level B
respiratory protection. These air samples will be sent to a lab to be analyzed by
Environmental Protection Agency (EPA) Compendium Method TO-14 or the equivalent.
Method TO-14 will also analyze for the other volatile contaminants of concern at the site
as listed in Table 1 of this addendum.

If vinyl chloride and/or 1,1-DCE are found to exist in the worker-breathing zone at
concentrations above 1 ppm above background, additional work must be performed in
OSHA Level B PPE due to the inadequate warning properties of the compounds. If other
volatile compounds listed in Table 1 are present as indicated by the TO-14 analytical
results, the following will be used to check for the additional compounds.

If sustained air monitoring readings in the worker breathing zone persist at or above 25
ppm, Driger® tubes or the equivalent must be used to confirm or deny the presence of

-PCE. Due to the inadequate warning properties of PCE, Level B protection must be used

if concentrations of PCE exceed 25 ppm above background in the worker-breathing zone.

If PCE is not present, continue to monitor the air in the worker-breathing zone. If
concentrations in the worker-breathing zone persist above 25 ppm above background as
indicated by the PID, periodic use of the PCE Driager® tubes must be used to confirm the
absence of PCE.

If the PID indicates concentrations at or above 50 ppm above background in the
worker-breathing zone, the screening process must be repeated with trichloroethene

~ Dréger® tubes to confirm or deny the presence of trichloroethene. There is not currently

a Driager® tube for 4-methyl-2-pentanone (PEL = 50 ppm). However, EPA Method TO-
14, described above will report the compound.

8.0 FREQUENCY AND TYPES OF AIR MONITORING

Personal exposure monitoring in the worker-breathing zone will be conducted using a
PID equipped with an 11.7 electron volt (eV) lamp, based on the ionization potential of

-6-
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the contaminants of concern. The CH2M Hill HASP specifies a 10.6 €V or equivalent
‘ lamp, but this will not be sufficient to detect 1,1-DCA or 1,1,1-trichloroethane.

Driger® tubes will be used when necessary as described above.

.
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APPENDIX B
ANALYTICAL METHODS, DATA USE, AND PACKAGING REQUIREMENTS FOR SOIL AND GROUNDWATER
SAMPLES
Recommended | Sample Volume, Field or
Frequency of Sample Container, Fixed-Base
Matrix Analy5|s Method/Reference Comments Data Use Sample Preservation Laboratory

Analysis

Ferrous (Fe*?)

Water Chloride

Colorimetric
HACH Method # 8146

Mevrcunc nitrate
titration A4500-Cl" C

Dissolved oxygen meter

Alternate method;
field onl

Ion chromatography
(IC) method E300
or method SW9050

may also be used

A Refér to
method A4500

for a comparable
laboratory
procedure

Same as above.

Each sampling
round

General water quality
parameter used as a marker
to verify that site samples
are obtained from the same
groundwater system

The oxygen concentration
is a data input to the
Bioplume model;
concentrations less than

1 mg/L generally indicate
an anaerobic pathway.

Each sampling
round

Each sampling
round

"Collect 250 mL of

water in a glass
container

' Field

Collect 300 mL of
water in biochemical
oxygen demand bottles;
analyze immediately; ,
or measure
continuously through a
flow through cell.
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AP IX B

FOR GROUNDWATER

ANALYTICAL METHODS, DATA USE, AND PACKAGING REQUIREMENTS
SAMPLES
Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory

Water Alkalinity

Nitrate (NOJ‘
and Nitrite
(NOz"1)

T

HACH Alkalinity test
kit model AL AP MG-

L, method 8221

IC method E300 or
method SW9056;
colorimetric,
method E353.2

Phenolphthalein
method

Method E300 is a

Handbook method;
method SW9056 is
an equivalent

dure

Colorimetric

SAES\WP\PROJECTS\739484\APPEND-B.DOC

General water quality
parameter used (1) as a
marker to verify that all site
samples are obtained from
the same groundwater
system and (2) to measure
the buffering capacity of
groundwater.
S: abo

round

Substrate for microbial
respiration if oxygen is
depleted.

round

Substrate for microbial
respiration if oxygen is.
depleted.

Each sampling

Each safﬁplmg

e

PRI LA AR

Collect 100mL of water
in glass container

LY. our
Collect up to 40 mL of
water in a glass or
plastic container; cool
to 4°C; analyze within

Each sampling

B-2

Collect 100mL of water
in a glass container

‘ Fixed-Base

7

Field

Laboratory




APP

IXB

ANALYTICAL METHODS, DATA USE, AND PACKAGING REQUIREMENTS FOR GROUNDWATER

Water

Carbon dioxide

HACH test kit model
CA-23, method 8223 or
CHEMetrics Method R-
1910

Titrimetric; alternate
method

The presence of free carbon
dioxide dissolved in
groundwater is unlikely
because of the carbonate
buffering system of water,
but if detected, the carbon
dioxide concentrations
should be compared with
background to determine
whether they are elevated;
elevated concentrations of
carbon dioxide could
indicate biodegradation of
BTEX

round

Each sampling
round

water in a glass or
plastic container; cool

Collect 100 mL of
water in a glass
container

SAMPLES
Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory
Water Sulfate (SO,?) HACH method # 8051 Colorimetric Same as above. Each sampling Collect up to 40 mL of | Field

Field
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AXQNDIX B

ANALYTICAL METHODS, DATA USE, AND PACKAGING REQUIREMENTS FOR GROUNDWATER

SAMPLES '
Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory
Water VOCs SW8260B Handbook method; | Method of analysis for Each sampling Collect water samples Fixed-Base
(including analysis may be chlorinated solvents and round ’ in 2-40 mL VOA vials; | Laboratory
aromatic and extended to higher byproducts, which are the cool to 4°C; add
chlorinated molecular weight primary target analytes for hydrochloric acid to
aliphatic alkyl benzenes monitoring natural pH2
hydrocarbons) ‘ attenuation; method can be
extended to higher
molecular weight alkyl
benzenes; trimethylben-
zenes are used to monitor
plume dilution if
degradation is primarily
anaerobic.
VOCs SW8260B To document baseline Once, Sample | Collect water samples Fixed-Base
Vegetable (including concentrations of VOCs in | will be collected | in 2-40 mL VOA vials; | Laboratory
Oil aromatic and the vegetable oil. upon delivery of | cool to 4°C; add
chlorinated vegetable oil to | hydrochloric acid to
aliphatic the site and prior | pH 2
hydrocarbons) to injection.
Water Total organic SW9060 Used to classify the plume Each sampling Collect 100 mL of Fixed-Base
Carbon (TOC) and to measure the round water in an amber glass | Laboratory
dissolution and spread of container with Teflon- '
the vegetable oil. lined cap; preserve with
sulfuric acid to pH less
than 2; cool to 4°C

SAES\WP\PROJECTS\739484\APPEND-B.DOC
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. . AP DIX B ‘

ANALYTICAL METHODS, DATA USE, AND PACKAGING REQUIREMENTS FOR GROUNDWATER

SAMPLES
Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory
Water Temperature E170.1 Field only Well development. Each sampling Collect 100-250 mL of | Field
round water in a glass or

plastic container;
analyze immédiatcly, or
measure continuously
through a flow through
11

NOTES:

“HACH?” refers to the HACH Company catalog, 1990.

“A” refers to Standard Methods for the Examination of Water and Wastewater, 18th edition, 1992.

“E” refers to Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency, March 1979.

“Protocols” refers to the AFCEE Environmental Chemistry Function Installation Restoration Program Analytical Protocols, 11 June 1992,

“Handbook” refers to the AFCEE Handbook to Support the Installation Restoration Program (IRP) Remedial Investigations and Feasibility Studies (RI/FS), September
1993.

“SW? refers to the Test Methods for Evaluating Solid Waste, Physical, and Chemical Methods, SW-846, U.S. Environmental Protection Agency, 3rd edition, 1986.
“ASTM?” refers to the American Society for Testing and Materials, current edition.

“RSKSOP” refers to Robert S. Kerr (Environmental Protection Agency Laboratory) Standard Operating Procedure.

International Journal of Environmental Analytical Chemistry, Volume 36, pp. 249-257, “Dissolved Oxygen and Methane in Water by a Gas Chromatography Headspace
Equilibration Technique,” by D. H. Kampbell, J. T. Wilson, and S. A. Vandegrift.
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GEOLOGIC LOG DATE STARTED: LOGGER: HOLE NO.:
DATE COMPLETED:
1. COMPANY NAME: 2. DRILLING SUBCONTRACTOR:
PARSONS ENGINEERING SCIENCE, INC. .
3. PROJECT: 4. DRILLER/DRILL RIG TYPE:
uscs DEPTH DESCRIPTION OF MATERIALS ANALYTICAL PID WELL COMMENTS
CODE SAMPLE NO. (ppm) COMPLETION
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GEOLOGIC LOG DATE STARTED: LOGGER: HOLE NO.:

. DATE COMPLETED:

1. COMPANY NAME: 2. DRILLING SUBCONTRACTOR:

PARSONS ENGINEERING SCIENCE, INC.

3. PROJECT: 4. DRILLER/DRILL RIG TYPE:

UsCs DEPTH DESCRIPTION OF MATERIALS ANALYTICAL PID WELL COMMENTS
CODE SAMPLE NO. {(ppm) COMPLETION
16|
17
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20
217
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26|
27|
28|
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GEOLOGIC LOG DATE STARTED: LOGGER: HOLE NO.:
DATE COMPLETED:
1. COMPANY NAME: 2. DRILLING SUBCONTRACTOR:
PARSONS ENGINEERING SCIENCE, INC.
3. PROJECT: 4. DRILLER/DRILL RIG TYPE:
Uscs DEPTH DESCRIPTION OF MATERIALS ANALYTICAL PID WELL COMMENTS
CODE SAMPLE NQ. (ppm) COMPLETION
3]
32|
33 ]
34|
35 |
36 |
37|
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39
40
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4
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‘ GEOLOGIC LOG DATE STARTED: LOGGER: HOLE NO.:
DATE COMPLETED:
1. COMPANY NAME: 2. DRILLING SUBCONT:RACTOR:
PARSONS ENGINEERING SCIENCE, INC.
3. PROJECT: 4. DRILLER/DRILL RIG TYPE:
USCSs DEPTH DESCRIPTION OF MATERIALS ANALYTICAL PID WELL COMMENTS
CODE SAMPLE NO. (ppm) COMPLETION
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GEOLOGIC LOG DATE STARTED: LOGGER: HOLE NO.:
DATE COMPLETED:

1. COMPANY NAME: 2. DRILLING SUBCONTRACTOR:

PARSONS ENGINEERING SCIENCE, INC.

3. PROJECT: 4. DRILLER/DRILL RIG TYPE:

uscs DEPTH DESCRIPTION OF MATERIALS ANALYTICAL PID WELL COMMENTS
CODE SAMPLENO. | (ppm) | COMPLETION
61
67
63 ]
64
65 ]
. 66"
67 ]
68
69
70
C ]

72
73]
74 |
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WELL DEVELOPMENT REPORT

i! Parsons ES WELL #:
DATE:

PROJECT : '

LOCATION: PROJECT NO. :
DRILLING METHOD (s): INSPECTOR:
PUMP METHOD (s): CONTRACTOR:
SURGE METHOD (s): CREW:
INSTALLATION DATE: START DEVELOPMENT DATE:

END DEVELOPMENT DATE:
WATER DEPTH (TOC): ft INSTALLED POW DEPTH(TOC): ft
WELL DIA. (ID CASING): ft MEASURED POW DEPTH(TOC): ft
BORING DIAMETER: ft SILT THICKNESS: ft
) POW AFTER DEVELOPMENT: ft

DIAMETER FACTORS (GAL/FT):

DIAMETER (IN): 2 3 4 5 6 7 8 9 10 11 12

GALLONS/FT: 0.163 0.367 0.654 1.02 1.47 2.00 2.61 3.30 4.08 4.93 5.87

CASING VOLUME INSIDE WELL = WATER COLUMN LENGTH X WELL DIAMETER FACTOR
. GAL. (A)

MINIMUM VOLUME TO BE REMOVED = 10X A

GALS.
START | END |ELAPSED GALLONS
ACTIVITY TIME | TIME | TIME REMOVED pH CONDUCTIVITY | TEMP | coOLOR OTHER

TOTALS/FINAL

iCOMMENTs:

S:\es\shared\griffiths\forms\well_develop_2.xls




Slug Test Report

Parsons Engineering Science WELL #:
PROJECT: INSPECTOR:
LOCATION: TEST DATE:
DRILLING METHOD(S): INSTALLATION DATE:
DEVELOPMENT DATE:
(data from well completion and development reports)
WELL INFORMATION
BORING DIAMETER: SLOT SIZE:
SCREEN DIAMETER: SAND SIZE:
DEPTH TOP OF SCREEN: PRODUCT PRESENT (Y/N?)
DEPTH BOTTOM OF SCREEN: STATIC WATER LEVEL.:
DEPTH POW (INSTALLED): STATIC PRODUCT LEVEL:
DEPTH POW (MEASURED):
(all depths measured from TOC, or taken from installation detail)
TEST EQUIPMENT
DATA RECORDING METHOD: TRANSDUCER RATING:
INSTRUMENT BRAND/MODEL: SLUG/BAILER DIMENSIONS:
TEST INFORMATION
TYPE: TIME INTERVAL:
START TIME: END STATIC WATER LEVEL:
END TIME: MAX/MIN WATER LEVEL:
DATA FILE NAME: TEST TIME-MAX/MIN:
TRANSDUCER DEPTH:
MANUAL TESTING
TIME DEPTH TO TIME DEPTH TO
(SEC) WATER (FT) DRAWDOWN (SEC) WATER (FT) DRAWDOWN
0
COMMENTS:

S:\es\shared\griffiths\forms




- PAGE 1 OF 2

) CONSULTANT ' PARSONSES - WELL #
‘ PROJECT: o ) _ L : L | paTE:
LOCATION: o o : N : . - INSPECTORS:
. . - ' __|| rump#:
WEATHER / FIELD CONDITIONS CHECKLIST’ (RECORD ‘MAJOR CHANGES) . !l BLADDER #:
REL. . WIND (FROM) “ GROUND/SITE . i v
TIME TEMP WEATHER HUMIDITY VELOCITY DIRECTION SURFACE - MONITORING
(24 HR) (APPRX) - (APPRX) . (GEN) ___(APPRX) _(0-360) CONDITIONS - INSTRUMENT " DECTECTOR .
! .
. WELL DIAMETER FACTORS - S B STANDING WATER VOLUME = °
DIAMETER (INCHES): } 1.5 2 3 4 5 6 7 8 9 10 WELL DIAMETER FACTOR * WATER COLUMN
GALLONS / FOOT: 0.041 0.092° 0.163 0367 0654 102 147 200 26] . 330 5.87 : T :
LITERS/FOOT 0155 0348 0617 1389 2475 3861 5564 757 9879 1249 - 2222 -
DEPTH DEPTH : - WELL . . WELL . ' WELL .
POW ) . TOP OF ; - “DEV. DEV. - DEV. -
HISTORIC DATA (TOC) . SCREEN ©_ TURBIDITY. : R - SPEC. COND
: ’ VOLUME OF WATER : . .
DATA COLLECTED AT HEADSPACE READING METALS TURBIDITY ~ ADDEDTOHOLE © SAMPLENUMBER(S) |. SAMPLEINTERVAL
WELL SITE . - - . - (UNIT) L - R
RADIATION SCREENING PUMP PRIOR TO PUMP AFTER
DATA SAMPLING (cgs) - SAMPLING (cgs)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS .
TIME PUMPING CUMULATIVE VOL TEMP SPEC. COND DO. OXD-RED POTENTIAL TURBIDITY . -
| __tmin) RATE (L/min) (GALLONSALITERS) C) {umhos) (PPM) _pH__. . Eh(mV) . (NTU)
.Sample Result Duplicate Result .
Field Analysis: .
Field Analysis: -
Field Analysis:
Field Analysis:
Field Analysis:
Field Analysis:
‘lﬁzld Analysis:

ver.2/05/06/99 - ' SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS ~  °  SAGWSPLI1.WKI



SAMPLING RECORD: GROUNDWATER - GEOPROBE
| SIKORSKY AIRCRAFT . | CONSULTANT:. ~ PARSONSES ~ | WELL # o
S _: SAMPLING appx| TAL:| PRESERV. BOTTLES SAMPLE TIME CHECKED BY/
. . ORDER IX TCL ‘ __couNT/ VOLUME TYPE . NUMBER ‘ : mﬁz |
1 ' .VOA' | |
I B7 4'"80[0/;50'2(.) '
. 2 _ svoe '
2A _TPH
3 ~___HERB.
el PESTPCB
5 ..DIOX./F‘UIiAN
6 _ METALS 'fiSﬁ TAL
I I T
g
: 9
.10
. u
.‘ 12
13 aNons
14
15
COMN[ENTS “BOTTLE éoﬁNTs Akl; TRIPLED IF MS/MSD SAMPLE.SA ARE COLLECTED
* Justification for Filtration: ' '
SAMPLE LABELS
oL
ver. 2//05/06/99 SEE MASTER ACRONYM LIST FOR COMPLETE LISTING OF ABBREVIATIONS 'SAGWSPL1.WKI



VEGETABLE OIL INJECTION REPORT

2.61 3.30 4.08 493

Parsons ES WELL #:
DATE:

PROJECT : )

LOCATION: PROJECT NO. :
DRILLING METHOD (s): INSPECTOR:
PUMP METHOD (s): CONTRACTOR:
SURGE METHOD (s): CREW:
INSTALLATION DATE: INJECTION DATE:
DEVELOPMENT DATE:
WATER DEPTH (TOC): ft INSTALLED POW DEPTH(TOC):
WELL DIA. (ID CASING): ft
BORING DIAMETER: ft

DIAMETER FACTORS (GAL/FT):

DIAMETER (IN): 2 3 4 6 8 9 10 11 12

GALLONS/ FT: 0.163 0.367 0.654 1.47 5.87

CASING VOLUME INSIDE WELL = WATER COLUMN X WELL DIAMETER FACTOR

GAL.
STANDING WATER IN SAND PACK =
WATER COL. BELOW SEAL(ft) X (BORING DIAM. FACTOR - WELL DIAM. FACTOR) X 0.3
GAL.
SINGLE STANDING WATER VOLUME=A +B =
GAL.
START | END |ELAPSED Injection Volume Injected (Gal) [Injection | Injection
ACTIVITY TIME | TIME | TIME Material/Tracers oit | Water | Pressure | Rate Coments
TOTALS/FINAL
COMMENTS:

S:\es\shared\griffiths\forms\well_decvelop.xls




APPENDIX D.

QUALITY ASSURANCE PROJECT PLAN



FINAL

QUALITY ASSURANCE PROJECT PLAN FOR FIELD
APPLICATION TO ENHANCE IN-SITU BIOREMEDIATION OF
CHLORINATED SOLVENTS VIA VEGETABLE OIL INJECTION
AT THE NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
(NIROP), FRIDLEY, MINNESOTA

SEPTEMBER 17, 2001

REVISION 4

Prepared for:

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHERN DIVISION
NORTH CHARLESTON, SOUTH CAROLINA

Prepared by:

Parsons Engineering Science, Inc.
1700 Broadway, Suite 900
Denver, Colorado 80290
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DQA Data quality assessment
DQO Data quality objective

EDB 1,2-dibromoethane

EDD Electronic data deliverable
EICP Extracted ion current profile
EPA United States Environmental Protection Agency
FID Flame ionization detector

G Glass

GC/MS  Gas chromatograph/mass spectrometer
gm Gram
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H2SO4  Sulfuric acid

ICAL Initial calibration
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ICV Initial calibration verification
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LCL Lower control limit

LCS Laboratory control sample

LCSD Laboratory control sample duplicate
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SECTION 1

PROJECT MANAGEMENT

This Quality Assurance Project Plan (QAPP) has been developed for use in
conjunction with sampling activities for the in-situ bioremediation of chlorinated solvents
via vegetable oil injection at the Naval Industrial Reserve Ordnance Plant (NIROP),
Fridley, Minnesota to ensure appropriate sample collection and analysis.

This document outlines the objectives and quality assurance and quality control (QA/QC)
activities necessary to achieve the desired data quality goals.

This QAPP has been prepared using the following documents as guidance:

¢ U.S. Environmental Protection Agency (EPA), 1999, EPA Requirements for
Quality Assurance Project Plans. EPA QA/R-5, Washington D.C. November 1999.

¢ Region 5, U.S. Environmental Protection Agency (EPA), 2000, Instructions on the
Preparation of a Superfund Division Quality Assurance Project Plan. Revision 0,
June.

¢ EPA, 1994, Guidance for the Data Quality Objectives Process. EPA QA/G-4.
Washington, D.C. September 1994.

g EPA. 1994 Contract Laboratory Program National Functional Guidelines for
Organic Data Review.

¢ EPA. 1994 Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review.

¢ EPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, Third
Edition, SW 846 (November 1986, 1995 update).

¢ American National Standards Institute/American Society of Quality Control
(ANSI/ASQC E-4-1994), “Specifications and Guidelines for Quality Systems for
Environmental Data Collection and Environmental Technology Programs,” July
1994, (Draft).

1.1 PROJECT ORGANIZATION

Quality is as important as cost and schedule, and therefore receives an equal amount of
management attention and effort. The primary responsibility for meeting the quality
objectives of a project remains with the operational personnel. The QA staff is
responsible for achievement and documentation of product or service quality. The QA
staff is charged with verifying the achievement of quality as well as providing assistance
to the project organization in developing and implementing viable QA methods. They
will perform their work in accordance with the standards of their profession, accepted
practices, and applicable regulations. In the absence of specific guidelines, they will
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follow best scientific or technical judgment. The project organization chart is presented
on Figure 1.1.

Regularly scheduled briefings will be conducted with both regulatory and AFCEE
personnel. These briefings will aid in defining project goals and scope as well as
redefining objectives, as needed, and addressing current issues as the projects progress.
These meetings will allow for the coordination of field work, sampling and analysis, and
feedback to contractors regarding what risks are indicated by the data.

1.1.1 Management Responsibilities

1.1.1.1 Project Manager/Technical Manager/Principle Investigator — Todd
Wiedemeier

Responsibility for contract management activities and direct liaison with CH2M Hill.
Prepares and negotiates contract modifications and fulfills CH2M Hill subcontract
requirements. Responsibility for completing the requirements of the statement of work
and for day-to-day communications with CH2M Hill and Parsons ES staff. Organizes
personnel and resources to accomplish individual tasks. Responsible for the following

“ specific activities under this work order:

¢ Tracking, scheduling, and reviewing project deliverables (work plans and results
reports) authored by task managers to insure proper QA/QC is performed and
deliverables are produced in a timely manner.

¢ Develops the scope of work and organizational approach to complete the work.

¢ Provide technical direction and management for technical protocols, all work
scopes, data compilation, and results reports.

¢ Reviews all project deliverables. Directs correspondence and interacts with
technical resources.

1.1.1.2 U.S. EPA Region 5 Remedial Project Manager - Thomas Bloom

The EPA Remedial Project is responsible for directing and/or overseeing and
coordinating all project activities. He is responsible for submitting QAPP and QAPP
revisions and amendments to appropriate personnel within EPA Region 5 for review and
approval. .

1.1.1.3 CH2M Hill Pfoject Manager - Venky Venkatesh
Responsible for the following specific activities under this project:
¢ Tracking and scheduling all project deliverables and field work,

¢ Management and technical direction of all work performed by subcontractors,
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FIGURE 1.1 PROJECT ORGANIZATION CHART
NIROP FRIDLEY, MN
ANOKA COUNTY PARK VEGETABLE OIL INJECTION PILOT-SCALE STUDY
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¢ Communication and coordination with Navy RPM, U.S. EPA Region 5 RPM, and
MPCA staff,

¢ Review subcontractor performanc'e,
¢ Select field personnel and resources,
¢ Review all project deliverables
¢ Prepare and submit status reports to Navy, U.S EPA Region 5, and MPCA.
1.1.2 QA Responsibilities
1.1:2.1 Parsons ES Quality Assurance Officer — Lynelyn Fitzgerald

The Project QA Officer is responsible for ensuring that sufficient QA procedures are
developed for the project, that adequate quality controls are imposed to achieve the
required level of QC, that audits are conducted, if necessary, to verify the level of quality,
and that these procedures and controls are implemented properly. Also is responsible for
review and approval the project QAPP and completion of the data validation and data
quality assessment tasks. The Project QA Officer coordinates directly with the PM.

1.1.2.2 U.S.EPA Region 5 Quality Assurance Reviewer — Luba Finfelberg
¢ Reviewing and approving the QAPP.

¢ Conducting external Performance and System Audits of laboratory and Field
Activities.

¢ Reviewing and evaluating analytical ﬁeld and laboratory procedures.

1.1.2.3 Peer Review — Bruce Henry
¢ Provides technical guidance and oversight to meet the projects technical directives.
¢ Reviews project deliverables for technical accuracy.

1.1.3 Field Responsibilities - Parsons Field Oversite Manager — Dan Griffiths

Assists the Project Manager and Technical Director in day to day organization and
execution of the enhanced bioremediation field application test with the following
specific responsibilities:

¢ Assists project manager in tracking and scheduling project deliverables and with
communications with client.

¢ Reviews/approves monthly invoices and monthly progress reports. '
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& Participates in a site visit to select well locations.
£ Provides the primary line of communication with CH2M Hill field personnel.
& Provides the project manager with timely updates on task progress.

¢ Provides oversight of the field team in well installation, vegetable oil injection,
and performance monitoring. Communicates progress and concerns to the project
manager and technical director.

¢ Tracking of field and analytical data to insure report databases are complete.

¢ Identifies and documents nonconformance problems and subsequent corrective
actions.

1.1.4 Field Personnel

Field personnel will include CH2M Hill Site Superintendent, Site Safety Officer, Site
Quality Control Officer, and subcontractor staff with the following specific

- responsibilities:

¢ Responsible for all site activities;

¢ Provide direction to subcontractor personnel;

¢ Provide daily status reports to project manager;

¢ Conduct and participate in daily safety meeting;

¢ Stop work for unsafe condition or practices.‘
1.1.5 Laboratory Responsibilities

Enchem Inc. will be employed as the fixed based laboratory for sample analyses
performed under this project. Enchem Inc. must signify acceptance of this QAPP with
the appropriate Enchem project managers signature on the front cover. The signed QAPP
will be submitted to CH2M Hill.

1.1.5.1 Laboratory QA Officer — Michael C. Suha

The Laboratory QA Officer is responsible for ensuring that sufficient QA procedures
are applied to laboratory analyses. The Laboratory QA Officer is also responsible for
ensuring that adequate laboratory controls are utilized for a high level of data quality, and
that data program data quality objectives (DQOs) are met. Responsibilities of the
Laboratory QA Officer include the following:

¢ Initiating nonconformance reports and/or corrective actions as necessary;

¢ Verifying the completion of corrective actions for major nonconformances cited in
"~ audits;
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¢ Reviewing all statistical data to verify that the analytical laboratories are meeting
stated QC goals; and

¢ Coordinating with the project chemist and Laboratory PM, and participating in
system audits. '

1.1.5.2 Laboratory PM - Nils K. Melberg

The Laboratory PM is responsible for implementation of the QAPP and laboratory
subcontract at the laboratory level. The Laboratory PM ensures that project-required
~ QA/QC procedures are specified for field and laboratory activities, and works directly
with field personnel and the contractor’s PM to ensure that procedures are adequate for
the project-specified level of data quality. The Laboratory PM acts as the primary point
of contact between the subcontract laboratory and the contractor.

'1.2 PROBLEM DEFINITION/BACKGROUND INFORMATION

This project is being conducted by Parsons ES and Southern Division, Naval Facilities
. Engineering Command to document the enhanced bioremediation of chlorinated solvents
" dissolved in groundwater and sorbed to the aquifer matrix by injecting vegetable oil into
the subsurface below the water table. Specifically, the objective of this field application
is to determine if vegetable oil injection is a viable treatment option for VOCs in
groundwater at the NIROP facility and adjacent areas including the Anoka County Park.

The chronological history of the site, existing site conditions, past and current
chemical uses information, rationale for inclusion of chemical and non-chemical
analyses, and site maps are described in detail in the Work Plan and other project’
documents. Table 1.1 provides a cross-reference to the document, date, section and page
numbers for each QAPP requirement considered necessary to this section.
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TABLE 1.1
CROSS-REFERENCE TABLE FOR QAPP ELEMENTS IN OTHER PROJECT DOCUMENTS
NIROP :
FRIDLEY, MINNESOTA
QAPP Document Title " Date Section No. Page(s)

Requirement
Chronological Work Plan for Field Application to Enhance /n-Situ May 2001 | 1.2 -3
History of the Site Bioremediation of Chlorinated Solvents Via Vegetable Oil

Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota '

-~ . . — X 2-7t02-9
Existing Site Work Plan for Field Application to Enhance /n-Situ May 2001 2.2 .
Conditions Bioremediation of Chlorinated Solvents Via Vegetable Oil

: Injection at the Naval Industrial Reserve Ordnance Plant,

Fridley, Minnesota

Past and Current Field Investigation Report at the NIROP and Anoka County April 2000 1.0 I-1t01-3

Chemical Use Riverfront Park, Naval Industrial Reserve Ordnance Plant,

Information Fridley, Minnesota

Rationale for Work Plan for Field Application to Enhance /n-Situ May 2001 g? 2-7

Inclusion of | Bioremediation of Chlorinated Solvents Via Vegetable Oil ‘

Chemical and Non- | Injection at the Naval Industrial Reserve Ordnance Plant, 3-1

chemical Analyses Fridley, Minnesota '

Site Maps Work Plan for Field Application to Enhance /n-Situ May 2001 Figure 1.1 1-2
Bioremediation of Chlorinated Solvents Via Vegetable Oil :
Injection at the Naval Industrial Reserve Ordnance Plant, Figure 4.1 4-8
Fridley, Minnesota '

Field Mcthods Work Plan for Field Application to Enhance /u-Situ May 2001 Table 4.4 4-13
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Records/Reporting

Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota

QAPP Document Title Date Section No. Page(s)
Requirement )
Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota
Fixed Base Work Plan for Field Application to Enhance In-Situ May 2001 Table 4.4 4-13
Laboratory Methods | Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota
Rationale for Work Plan for Field Application to Enhance In-Situ May 2001 3.0 3-1t03-4
Sampling Matrices, | Bioremediation of Chlorinated Solvents Via Vegetable Oil
Concentration Injection at the Naval Industrial Reserve Ordnance Plant,
Levels, and Fridley, Minnesota
Analytical
Parameters
Sampling Rationale | Work Plan for Field Application to Enhance /n-Situ May 2001 43.1 4-6
Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota
-Project Documents | Work Plan for Field Application to Enhance /n-Situ Bio- May 2001 Section 7.0 7-1
remediation of Chlorinated Solvents Via Vegetable Oil Injection
at the Naval Industrial Reserve Ordnance Plant, Fridley, MN
Sample collection Work Plan for Field Application to Enhance fn-Situ May 2001 445 4-18 10 4-20
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Field Application to Enhance /n-Situ Bioremediation of

Chlorinated Solvents Via Vegetable Oil Injection at the Naval

QAPP Document Title Date Section No. Page(s)
Requirement
QC Sample Work Plan for Field Application to Enhance In-Situ May 2001 445 4-18 t0 4-20
Records/Reporting | Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant, 5.1 5-1t05-3
Fridley, Minnesota
Field Analysis Work Plan for Field Application to Enhance /n-Situ May 2001 445 4-18 to 4-20
Records/Reporting | Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant, 5.1 5-1t0 5-3
Fridley, Minnesota
Sampling Work Plan for Field Application to Enhance /In-Situ May 2001 44.5 4-18 10 4-20
Procedures Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota
Cleaning and Work Plan for Field Application to Enhance In-Situ May 2001 4336 4-11
Decontamination of | Bioremediation of Chlorinated Solvents Via Vegetable Oil
Equipment and Injection at the Naval Industrial Reserve Ordnance Plant, 4421 4-14
Samples Fridley, Minnesota
Field Equipment Work Plan for Field Application to Enhance In-Situ May 2001 4.4.2 4-14104-15
Maintenance, Bioremediation of Chlorinated Solvents Via Vegetable Oil
Testing, and Injection at the Naval Industrial Reserve Ordnance Plant,
Inspection Fridley, Minnesota
Requirements
Filing Structure Project Management Plan Appendix E E-1
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QAPP Document Title Date Section No. Page(s)
Requirement

Industrial Reserve Ordnance Plant, Fridley, Minnesota

Laboratory SOPs Work Plan for Field Application to Enhance /n-Situ May 2001 Appendix F F-1
Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota

Quantity and Types | Work Plan for Field Application to Enhance In-Situ May 2001 Table 5.1 5-2

of QC Samples

Bioremediation of Chlorinated Solvents Via Vegetable Oil
Injection at the Naval Industrial Reserve Ordnance Plant,
Fridley, Minnesota
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1.3 PROJECT DESCRIPTION AND SCHEDULE

The sampling program for groundwater is designed to establish a baseline level of
contaminants and then monitor the in-situ bioremediation of chlorinated solvents after
injection of vegetable oil. Field activities will include installation and sampling of
groundwater from newly installed monitoring wells, and soil sample collection for
analysis of volatile organic compounds (VOCs) and total organic carbon (TOC).

Site-specific activities in support of the enhanced bioremediation field application will
include:

¢ Installation of 1 new background monitoring well in the vicinity of existing
monitoring well MS-46S, 3 vegetable oil injection wells, 9 groundwater
monitoring wells, and 3 contingency monitoring wells;

¢ Baseline (i.e., pre-injection) sampling of groundwater at the newly installed
injection wells, groundwater monitoring wells, contingency monitoring wells, and
existing wells MS-46S, 27S, and MS-47S in accordance with the Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Groundwater (U.S. Environmental Protection Agency [USEPA], 1998);

¢ Pre-injection aquifer testing (hydraulic conductivity) of the 3 injection wells and 6
monitoring wells;

&, Plumbing of the injection wells and injection of up to 3,600 gallons of food-grade
vegetable oil (1,200 gallons per well);

¢ Post-injection aquifer testing (hydraulic conductivity) of the previously-tested 3
injection wells;

¢ Surveying of the newly installed injection and monitoring wells;

¢ Post-injection sampling of groundwater and vegetable oil (if present) at the newly
installed monitoring and injection wells, in accordance with the Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Groundwater (USEPA, 1998) at 2, S, 8, and 12 months after injection; and

&  Preparation of a report detailing the results of the field application.

A list of the project analytical methods by matrix is presented in Table 1.2. The target
compound list per analytical method with applicable target project quantitation limits,
laboratory method detection limits (MDLS) and MCL are presented in Table 1.3. Target
reporting limits were chosen based on risk-based target concentrations. The DQOs for this
project have been finalized based on discussions with USEPA, MPCA, and Navy.
Attachment 2 includes a discussion of the project-specific DQOs.

The following information is presented in the Work Plan (Table 1.1 provides the
specific reference):
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4_ 3 The rationale for sampling matrices, concentration levels, and analytical
R parameters; ' '

E The rationale for the sampling;

TABLE 1.2 ‘
FIXED-BASE LABORATORY ANALYTICAL METHODS
| NIROP
- FRIDLEY, MINNESOTA
Parameter . Analytical Method
Groundwater:
VOCs N SW8260B
Methane/Ethene/Ethane 5021
Total Organiq Carbon E415.1
: Nitrate/Nitrite E300.1
Hydrogen? AM-20-GAX (modified SW8013)
) Soils
VOCs SW8260B
- Total Organic Carbon SW846 Method 9060
| Bulk Density ASTM D2973
Vegetable Oil
9 VOCs SW8260B
Acronyms:

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

SW - Test Methods for Evaluating Solid Wastes, SW846, Third Edition, (EPA, 1995b)

VOCs - Volatile organic compounds :

¥ Test performed at Microseeps Laboratories. All other analyses will be performed by Enchem
Laboratories.
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TABLE 1.3
PROJECT QUANTITATION LIMITS,
LABORATORY METHOD DETECTION LIMITS AND MCLs

NIROP :
FRIDLEY, MINNESOTA
Water ' Vegetable Oil Soil
Parameter/ Analyte MCL Lab PQLY Units Lab PQLY Units Lab PQL" Units
Method mbpL" mpL" : mpL"
VOCs L1,1-TCA 200 0.53 1.0 pg/L 1.03 5.0 Ie/kg 1.03 50 Ik/kg
Sw8260B 1,122- 0.49 1.0 pg/l 0.83 5.0 kg 0.83 5.0 e/kg
Tetrachloroethane ’
1,1,2-TCA 5 0.44 1.0 pg/L 1.22 5.0 e/kg 1.22 5.0 Ii/kg
1,1-DCA 047 1.0 pg/L 1.05 5.0 Ik/kg 1.05 5.0 I'b/kg
1,1-DCE 7 0.47 1.0 pg/L 1.24 5.0 I/kg 1.24 5.0 T/kg
1,2-DCA 5 0.52 1.0 pg/L 1.21 5.0 Ie/kg 1.21 5.0 Ike/kg
cis-1,2-DCE 0.99 1.0 pe/L 1.10 5.0 Ie/kg 1.10 5.0 Ib/kyg
Trans-1,2-DCE 0.38 1.0 g/l 1.11 5.0 Me/kg 111 5.0 Mp/kg
1,2- S 0.46 1.0 pg/l 0.87 5.0 T/kg 0.87 5.0 I'b/kg
Dichloropropane
2-Hexanone 0.80 5.0 ng/L 1.93 10.0 I'/kg 1.93 10.0 Ie/ky
4-Methyl-2- 0.90 5.0 pg/L 1.79 10.0 Ik/kg 1.79 10.0 I'e/kg
pentanone
Acetone 700 1.64 5.0 pp/L 5.54 10.0 Ik 5.54 10.0 Ip/kg




Water Vegetable Oil Soil
Parameter/ Analyte MCL Lab PQL” Units Lab PQL" Units Lab PQLY Units
Method mpL mbpL mpL"
| Benzene 5 0.44 1.0 pg/L 0.94 5.0 ek 0.94 5.0 I/keg
Bromodichloromet 80 0.42 1.0 pg/L 0.95 5.0 Me/kg 0.95 5.0 Ik/kg
hane

Bromoform 80 0.52 1.0 pg/L 0.85 5.0 T/kg 0.85 5.0 Ip/kg
Bromomethane 0.69 2.0 png/L 1.14 i0.0 Ti/kg 1.14 10.0 Ie/kg
2-Butanone 1.03 5.0 ug/L 1.56 10.0 Ie/kg 1.56 10.0 MNekg
Carbon Disulfide 0.51 1.0 ug/L 1.18 5.0 Th/kg 1.18 5.0 Te/kg
Carbon 5 0.54 1.0 ng/L 1.21 5.0 ek 1.21 5.0 Me/ke

tetrachloride
Chlorobenzene 100 0.48 1.0 ng/L 0.77 5.0 Ie/kg 0.77 5.0 Ik
Chloroethane 0.69 2.0 pg/L 1.97 10.0 Ie/kg 1.97 10.0 Te/kg
Chloroform 80 0.47 1.0 ug/L 1.07 5.0 e/kg 1.07 50 I/kg
Chloromethane 0.83 2.0 pg/L 1.20 10.0 Te/kg 1.20 10.0 Te/kg
Dibromochloromet 80 0.51 1.0 pg/L 0.84 5.0 [k/kg 0.84 5.0 I/kg

hane

Ethylbenzene 700 0.39 .0 pg/l 2.5 5.0 e/kg 2.15 | 5.0 Ie/kg
Methyleiie chloride 5 0.69 1.0 pg/L 0.99 5.0 I/kg 0.99 5.0 Tk
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Water Vegetable Oil Soil
Parameter/ Analyte MCL | Lab | PQLY | Units Lab | PQLY | Units Lab | PQLY | Units
Method mMDLY mbpLY MDLY
| Xylenes (Total) 10000 0.71 5.0 ug/L 2.69 15.0 | I/kg 2.69 15.0 T/kg
Styrene 100 0.24 1.0 pg/L 0.97 5.0 Tk/kg 0.97 5.0 M/kg
TCE 5 0.44 1.0 ug/L 0.93 5.0 Ip/kg 0.93 5.0 Ib/kg
Tetrachloroethene 5 0.39 1.0 pg/L 1.14 5.0 Ip/kg 1.14 5.0 Ik/kg
Toluene 1000 0.42 1.0 pe/L 1.28 5.0 /ke 1.28 5.0 Ie/kg
Trans-1,3- 0.39 1.0 pe/L 1.07 5.0 Te/kg 1.07 5.0 p/kg
Dichloropropene
Vinyl chloride 2 0.17 20 pg/L 1.89 10.0 T/kg 1.89 10.0 Me/kg
SWs5021 Methane 2.00 2.8 ug/L NA NA NA- NA NA NA
Ethane 1.60 5.6 pg/L NA NA NA NA NA NA
Ethene 1.40 5.0 ug/L NA NA NA NA NA NA
E415.1 TOC 91.00 500.0 peg/L NA NA NA NA NA NA
SW 846 TOC NA NA NA NA NA NA 9i 500 Ie/kg
Method
9060
E300.1 Nitrate 0.15 0.20 pne/L NA NA NA NA NA NA
Nitrite 0.13 0.20 ne/L NA NA NA NA NA NA




Water Vegetable Oil Soil
Parameter/ Analyte MCL | Lab | PQLY | Units Lab | PQLY | Units Lab | PQLY | Uaits
Method MDLY mbpLY MDL"
AM-20- | Hydrogen 0.01 0.02 PPMV | NA NA NA NA NA NA
GAX
(modified
SW8015)

1/ Method detection limits provided by EnChem for analytes except hydrogen.
2/ Quantitation limits provided by EnChem were raised to accommodate a minimum of 3X multiplier between the MDL and PRL.
3/ Project specific accuracy and precision standards are presented in the laboratory SOPs and are summarized in Attachment 3 provided by Enchem, Inc.

Acronyms:

DCA - Dichloroethane

DCE - Dichloroethene

MCL - Maximum contaminant level
mg/kg — Milligrams per kilogram
mg/L - Milligrams per liter

NA - not applicable

PPMV - parts per million by volume
PQL — Practical quantitation limit
VOCs - Volatile organic compounds
TCA - Trichloroethane

TCE - Trichlorocthene

pe/kg — micrograms per kilogram
pg/L — micrograms per liter




3 Fixed-base laboratory and field analyses;
¢ - New or innovative techniques;

3 Specialized equipment or analysis;

E Project documents;

The laboratory review of definitive data is a four-step process involving an evaluation
by the analyst, a peer review, an administrative review, and a QA review. The contractor
data review process is performed in two phases. The initial phase, contract compliance
screening (CCS), consists of inspecting the laboratory data deliverables to determine if
the contract requirements were met. The second phase, data validation, includes a review
of data results to assess data usability and application of data qualifiers to the analytical
results based on adherence to method protocols and laboratory-specific QA/QC limits.

. Method SW8260B will undergo data validation.

Quality assurance assessments will not be performed during this scope of work unless
nonconformance problems or systematic errors become apparent during routine quality
assurance activities.

The contractor will assess the usability of analytical data. Any limitations on data use
will be expressed quantitatively to the extent practicable. This data usability review will
include a review of the analytical methods, quantitation limits, and other factors
important in determining the PARCC parameters.

The schedule for the current project is as follows:

¢ Present conceptual design to reviewers — February 1, 2001.

¢ Submit draft work plan to reviewers — February 28, 2001

¢ Reviewers submit comments on draft work plan — March 26, 2001

¢ Submit response to comments and final work plan revisions — approximét_ely one
- month or less after receiving comments on draft work plan.

¢ Finalize pilot test well locations — After groundwater levels have stabilized
following startup of new extraction wells in April 2001.

¢ Initiate field work — Anticipated in June 2001 (after regulatory approval of the
work plan and QAPP).

¢ Submit Results Report

The project was initiated on January 18, 2001, and the period of performance ends on
September 9, 2002.
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.av 1.4 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The data quality objectives (DQOs) for the analyses specified in this QAPP are
o described in the EPA, 1994a Guidance for the Data Quality Objectives Process, EPA
: QA/G-4. An effective QA program addresses DQOs for field sampling, field screening,
<~ and laboratory analytical methods. The contractor's field QA efforts will focus on
> ensuring that collected samples are representative of the conditions in the various
environmental media at the time of sampling, and that field screening analyses are
conducted in accordance with the QAPP and this work plan. Fixed-based laboratory QA

- efforts will be aimed primarily at ensuring that analytical procedures provide sufficient
5 - accuracy and precision to reliably quantify contaminant levels in environmental samples.
PR The contract laboratory will also ensure that analyzed portions are representative of each
5 sample, and that the results obtained from analysis of each sample are comparable to

those obtained from analysis of other similar samples.

1.4.1 Analytical Data Quality Levels

The analytical levels for this project’s DQOs will conform to the two EPA-defined
. categories of data. These data categories are defined below:

Screening Data with Definitive Confirmation - Screening data are generated by rapid,
L less precise methods of analysis with less rigorous sample preparation. Sample
w5l preparation steps may be restricted to simple procedures such as dilution with a solvent,

‘ . instead of elaborate extraction/digestion and cleanup. Screening data provide analyte
e identification and quantification, although the quantification may be relatively imprecise.
Screening data without associated confirmation data are not considered to be data of
B known quality. Results of field laboratory analyses conducted at NIROP will be

considered screening-category data.

= Definitive Data - Definitive data are generated using rigorous analytical methods, such
as approved EPA reference methods. Data are analyte-specific, with confirmation of
analyte. identity and concentration.  Methods produce tangible raw data (e.g.,

BV

5‘ chromatograms, spectra, and digital values) in the form of hard-copy printouts or
= computer-generated electronic files. Data may be generated at the site or at an offsite
- location, as long as the QA/QC requirements are satisfied. For the data to be definitive,
L QA/QC requirements must be met in either case. Results of fixed-based laboratory
B analyses of samples collected at NIROP will be considered definitive data.

Screening data with definitive confirmation and definitive data quality levels will be
LT used as indicated:

e

£ Screening-level analyses will include field analyses for pH, temperature, and
specific conductance, redox potential, dissolved oxygen, ferrous iron, manganese,
hydrogen sulfide, sulfate, alkalinity, chloride, and carbon dioxide. Data collected for
health and safety monitoring (if any) will also be screening level results.

¢ Definitive analyses will be used to satisfy the requirements for groundwater
monitoring of natural attenuation. Definitive data acquired during the investigation
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will be used to determine if vegetable oil injection is a viable treatment option for
'VOCs in groundwater. ‘ '

100% of the data analyzed by the subcontracting laboratory is definitive. Field
analyses (screening data) are not considered to be definitive data.

1.4.2 Integration of DQOs

The overall QA objectives for the evaluation must be appropriate to meet the project
DQOs. The QA/QC program will provide the basic guidelines for evaluating the analytical
results and field data for the site. These QA objectives are qualitative summaries of
qualitative and quantitative analyses requested for the project to ensure that the planned
quality and quantity of data are sufficient to support an evaluation of vegetable oil injection
as a viable groundwater treatment technology. QA/QC is ensured through appropnate
sample collection, preservation, and transport methods combined with an evaluation of
laboratory analytical performance through the analysis of QC samples.

When analytical data fail to meet the required QA 'objectives, the technical report will
discuss why the objectives were not met and any resultant effects on the project DQOs.
Two major categories of noncompliance with QC requirements need to be considered:

- & Requirements that are fully under the laboratory's control; and
¢ Requirements limited by the nature of the sample matrix.

Corrective action for noncompliance with QC standards that are fully under the
laboratory's control (e.g., laboratory blanks, calibration standards, tuning, and laboratory
check or control samples) will be addressed with a thorough reevaluation of the system and
all calculations and, where practical, re-analysis of noncompliant samples. Corrective action
for noncompliance with QC standards that are limited by the nature of the sample matrix
(e.g., field blanks, matrix spikes, and duplicates) will be addressed with a thorough check of
the system and all calculations, and the attachment of appropriate data qualifiers to
noncompliant data.

An effective QA program addresses quality objectives for both sampling and laboratory
methodologies. Parsons ES's field QA efforts are aimed primarily at assuring that samples
are representative of the conditions in the various environmental media at the time of
sampling. Laboratory QA efforts are aimed primarily at assuring that analytical procedures
provide sufficient accuracy and precision to quantify contaminant levels in environmental
samples. The Enchem laboratory Quality Assurance Manual (QAM) Plan is provided in
Appendix E. The laboratory will also ensure that analyzed portions are representative of
each sample, and that the results obtained from analysis of each sample are comparable to
those obtained from analysis of other similar samples.

1.4.3 QA Objectives For Measurements

The QA objectives for all measurement data include considerations for precision,
accuracy, completeness, representativeness and comparability (PARCC). These data quality
assessment criteria will be used to evaluate the quality of the field sampling efforts, field-
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screening results, and fixed-based laboratory results for compliance with project DQOs.
Procedures used to assess data accuracy and precision are in accordance with the
respective analytical methods from the EPA’s (1995) Test Methods for Evaluating Solid
Waste: Physical/Chemical Methods, SW846.

1.4.3.1 Precision

Precision is the measure of variability among individual sample measurements under
prescribed conditions. The relative percent difference (RPD) between field duplicate
samples, laboratory sample duplicate (SD) pairs, and matrix spike/matrix spike duplicate
(MS/MSD) sample results demonstrate the precision of the sample matrix. During
collection of samples, precision can be affected by the spatial vanability of pollutant
concentrations. Collection of the of field duplicate samples, sample duplicate pairs and
MS/MSD pairs will enable a determination of variability due to sampling and laboratory
analysis practices. Because the concentration of analytes may be below detection limits in
many environmental samples, RPD data will be generated by preparing matrix spikes in
duplicate. The precision of the analytical method will thus be measured by calculating the
RPD between the duplicate spikes, rather than environmental samples. Levels of precision
will vary according to the sample matrix, the specific analytical method, and the analytical
" concentration relative to the method detection limit. For sample duplicate samples, the
target RPDs will be based on the lab-established limits based on laboratory control charts.
For field duplicate samples, the target RPDs are 25 percent for water and 35 percent soil
samples. Project specific precision standards are presented in the laboratory standard
operating procedures provided by Enchem, Inc.

When the laboratory control sample (LCS) results meet the accuracy criteria, results
are also believed to be precise, and represent the precision of the laboratory independent
from sample matrix. This is based on the LCS being within control limits in comparison
to LCS results from previous analytical batches of similar methods and matrices.

Precision will be expressed in terms of RPD between the values resulting from
primary and duplicate sample analyses. RPD is calculated as follows:

RPD = [(x] - x2)/X][100]

where:
xl. = analyte concentration in the primary sample,
x2 = analyte concentration in the duplicate sample, and
X = average analyte concentration in the primary and the

duplicate sample.

Acceptable levels of precision will vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the method detection limit
(MDL). For field duplicate samples, the target RPDs are = 35 percent for soil and 25
percent water samples. Precision criteria for the laboratory QC samples must be defined
by historical control limits developed through the use of control charts (Section 2.5.2.2).
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An RPD within the control limit indicates satisfactory precision in a measurement
system.

1.4.3.2 Accuracy

Accuracy is a measure of the closeness of a reported concentration to the true value.
Accuracy is expressed as a bias (high or low) and is determined by calculating percent
recovery (%R) from MS/MSD and surrogate spike recoveries indicate accuracy relevant
to a unique sample matrix. LCS recoveries indicate accuracy relevant to an analytical
batch lot, and are strictly a measure of analytical accuracy conditions independent of
~ samples and matrices. The %R of an analyte, and the resulting degree of accuracy
expected for the analysis of QC spiked samples, are dependent upon the sample matrix,
method of analysis, and the compound or element being measured. The concentration of
the analyte relative to the detection limit of the method is also a major factor in
determining the accuracy of the measurement. Project specific accuracy standards are
presented in the laboratory standard operating procedures provided by Enchem, Inc.

During field sampling and sample shipping, contamination may be introduced to the
" samples that could affect the accuracy of analysis results. Field and trip blanks will be
~ used during sample collection and shipment to detect field contamination. Contamination
affecting accuracy can also be introduced during laboratory analysis. Method blanks will
be used during laboratory procedures to assess laboratory-introduced contamination.
Laboratory results will be monitored, as they become available in order to identify
potential sources of field or laboratory contamination, and eliminate them.

Accuracy expressed as %R is calculated as follows:

%R = [(A-B)/C]x 100

where:
A = spiked sample concentration,
B = measured sample concentration (without spike), and
C = concentration of spike added.

Accuracy criteria for the laboratory must be defined by historical control limits developed
through the use of control charts (see Section 2.5.2.2).

Field measurements for parameters such as pH will be assessed for accuracy in the
field. Specifically, field instruments will be assessed for accuracy by the response to a
known calibration standard sample. The objective for accuracy of field measurements is
to achieve and maintain factory QC specifications for the field equipment.

1.4.3.3 Completeness
Completeness is defined as the percentage of laboratory measurements judged to be
valid on a method-by-method basis. Valid data are defined as all data and/or qualified

data considered to meet the DQOs for this project. Data completeness is expressed as
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percent complete (PC) and should be = 90 percent. The goal for meeting analytical
holding times is 100 percent. At the end of each sampling event, the completeness of the
data will be assessed. If any data omissions are apparent, the parameter in question will
be resampled and/or reanalyzed, if feasible. The laboratory results will be monitored, as
they become available to assess laboratory performance and its effect on data
completeness requirements. When appropriate, additional samples will be collected to
ensure that laboratory performance meets PC requirements.

PC is calculated as follows:

rc XAxi00
Ni

Where:

Na= Actual number of valid analytical results obtained, and

Ni= Theoretical number of results obtainable under ideal conditions.
1.4.3.4 Comparability

Comparability expresses the confidence with which data from one sample, sampling
round, site, laboratory, or project can be compared to those from another. Comparability
during sampling is dependent upon sampling program design and time periods.
Comparability during analysis is dependent upon analytical methods, detectxon limits,
laboratories, units of measure, and sample preparation procedures.

Comparability is determined on a qualitative rather than quantitative basis. For this
project, comparability of all data collected will be ensured by adherence to standard
sample collection procedures, standard field measurement procedures, and standard
reporting methods, including consistent units. For example, concentrations will be
reported in a manner consistent with general industry practice (e.g., soil data will be
reported on a dry-weight basis).

In addition, to support the comparability of fixed-base laboratory analytical results
with those obtained from previous or future testing, all samples will be analyzed by EPA-
approved methods, where available. The EPA-recommended maximum permissible
sample holding times for organic and inorganic parameters will not be exceeded. All
analytical standards will be traceable to standard reference materials. Instrument
calibrations will be performed in accordance with EPA method specifications, and will be
checked at the frequency specified for the methods. The results of these analyses can
then be compared to analyses by other laboratories and/or to analyses for other sites
addressed by this site investigation.

1.4.3.5 Representativeness
Representativeness expresses the extent to which collected data define site
contamination. Where appropriate, sample results will be statistically characterized to

determine the degree to which the data accurately and precisely represent a characteristic
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of a population, parameter variation at a sampling point, a process, or an environmental
condition. Sample collection, handling, and analytical procedures are designed to obtain
the most representative sample possible. The sample locations and procedures described in
the Work Plan were designed with the consideration of obtaining samples representative of
potentially contaminated areas. Sample handling and analytical procedures also incorporate
consideration of obtaining the most representative sample possible. Representative samples
will be achieved by the following:

£ Collection of samples from locations fully representing site conditions;

¢ Use of appropriate sampling procedures, including proper equipment and
equipment decontamination;

¢ Use of appropriate analytical methods for the required parameters and project
reporting limits; and

¢ Analysis of samples within the required holding times.

The portion of each sample chosen for analysis also affects sample representativeness.

" The laboratory will adequately homogenize all samples prior to taking aliquots for

analysis to ensure that the reported results are representative of the sample received.
Because many homogenization techniques may cause loss of contaminants through
volatilization, homogenization will not be performed on samples for VOC analyses.

The sample representativeness will be preserved by using correct field sample
collection and handling procedures, properly decontaminating sampling equipment, and
using field QC samples, where appropriate. Sample collection and equipment
decontamination procedures are discussed in Section 4.0 of the Work Plan. These
procedures will be followed to collect samples that are representative of onsite
environmental conditions.

1.4.3.6 Sensitivity

The concentration of any one target compound that can be detected and/or quantified
is a measure of sensitivity for that compound. Sensitivity is instrument-, compound-,
method-, and matrix-specific. The definitions of terms relating to sensitivity and DQOs
are presented in Section 2.5.2.4.

1.5 . DOCUMENTATION AND RECORDS

The following documents and records are also presented in the Work Plan (Table 1.1
provides the specific reference):

¢ Sample collection documentation
¢ QC sample records,
¢ Field analysis records,

- & Field data reporting
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Data deliverables required for the analytical results include both a hard copy and an
electronic copy. Hardcopy reporting of analytical results is defined in Table 1.4. The
laboratory will be required to provide two copies of each hard copy data-reporting
package.

To facilitate data handling and management, both field and laboratory data will be
entered into a computerized format. All data entered into the electronic data files will
correspond to the data contained in the original laboratory reports and other documents
associated with sampling and the laboratory hard copy data deliverable packages. The
subcontracting laboratories will provide all data and QC data in a standard electronic data

- deliverable (EDD) format that is provided as Attachment 1.

TABLE 1.4
REQUIRED HARDCOPY LABORATORY DELIVERABLES
NIROP
FRIDLEY, MINNESOTA

Laboratory Deliverables
Method Requirements ~ (Definitive Data)

Requirements for all methods:

Case narrative Project identification

Analytical method description and
reference citation
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TABLE 1.4 (Continued)

REQUIRED HARDCOPY LABORATORY DELIVERABLES

NIROP
FRIDLEY, MINNESOTA

Method Requirements

Laboratory Deliverables
(Definitive Data)

Requirements for all methods:

Discussion of unusual
circumstances, problems, and
nonconformances

Monthly quality assurance (QA) report

Any format to discuss issues which
may affect data quality

Chain-of-custody (COC) form

Signed and dated when samples
were received at laboratory

Dates of sample preparation and analysis (including first run and
subsequent runs).

Specific deliverable depends upon
type of analysis

Quantitation limits achieved.

Specific deliverable depends upon
type of analysis

Dilution or concentration factors.

Specific deliverable depends upon
type of analysis

Summary analytical batch report including analytical batch samples,
method of analysis, matrix description, date of sample collection and
receipt, laboratory identification number of each environmental
sample plus identification number of each batch quality control (QC)
sample (including matrix spike/matrix spike duplicate (MS/MSD),
calibration check, etc.).

Any format

Method reporting limits QC summary report
QC limits QC sumrﬁary report
Corrective action reports. "Any format
Laboratory data validation/review checklists Any format
Percent moisture for all soil samples Any format

Requirements for organic analytical methods:

Sample data sheets

Summary information only ¥

Surrogate recoveries

Summary information only

MS/MSD

Summary information only
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TABLE 1.4 (Continued)
REQUIRED HARDCOPY LABORATORY DELIVERABLES
. NIROP
FRIDLEY, MINNESOTA

Laboratory Deliverables
Method Requirements ~ (Definitive Data)

Requirements for organic analytical methods (Cont’d):

Method blank anélysis Summary information only

Laboratory control spike (LCS) Summary information only

Internal standard area and retention time summary data Summary information only
Analysis run log Any format

Requirements for inorganic analytical methods

Metals:

Sample data sheets » Summary information only *
Method blank, taken through sample preﬁaration. Summary information only
Laboratofy control spike/laboratory control spike duplicate Summary information only
Matrix spike/matrix spike duplicate Summary information only
Post-digestion spike sample recovery Summary information only
Method of standard additions ‘ Summary information only
Analysis run logs Any format

a8\ Summarized results can be in any format that provides the necessary data to completely
validate that QC parameter. Example formats are the forms equivalent to those defined
for the EPA Contract Laboratory Program or SW846 programs.
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SECTION 2

DATA GENERATION AND ACQUISITION
2.1  SAMPLING PROCESS DESIGN

Sampling rationale and site maps are described in detail in the Work Plan and other
project documents. Table 1.1 provides a cross-reference to the document, date, section
and page numbers for each QAPP requirement considered necessary to this section.

2.2 SAMPLING METHODS REQUIREMENTS
Sampling procedures are discussed in the Work Plan (see Table 1.1). These include:
¢ Cleaning and Decontamination of Equipment and Sample Containers
¢ Field Equipment Maintenance, Testing and Inspection Requirements
- .g Inspection and Acceptance Requifements for Supplies and Sample Containers
23 SAMPLE HANDLING AND CUSTODY REQUIREMENTS
2.3.1 Field sample Handling and Custody Procedures

Sample custody begins in the field at the time of collection and continues throughout
the laboratory analytical process. Proper sample custody procedures are needed to ensure
that samples have been obtained from the locations stated and that they have reached the
laboratory without alteration. All sample bottles shall be maintained onsite in a locked
storage area prior to use. Evidence of the sample traceability from collection to
shipment, laboratory receipt, and laboratory custody must be documented. A sample is
considered to be in a person's custody if the sample is:

¢ Ina person's actual possession,
¢ In view after being in a person's possession,

¢ Locked so that no one can tamper with it after having been in physical custody,
or ‘

¢ In a secured area, restricted to authorized personnel.

For samples to be submitted to the fixed-base laboratory, COC forms will be prepared
at the time of sample collection and will accompany the samples through the laboratory
sample processing. COC forms will be completed for each sample cooler for tracking
purposes and to provide a written record of all persons handling the samples. Samples
analyzed in the field will not require COC forms. The following information will be
documented on the COC form for each fixed-base laboratory sample:

¢ Unique sample identification;



& Date and time of sample collection;

é Source of sample (inéluding name, location, and sample type);
¢ Designation of MS/MSD;

¢ Preservative used;

¢ Analyses required;

¢ Name(s) of collector(s);

3 | Custody transfer signatures and dates and times of sample transfer from the
field to transporters and to the laboratory or laboratories; and

¢ Bill of lading or transporter tracking number (if applicable).

Shipments will be sent by common carrier for overnight delivery, and a bill of lading
will be prepared. The shipping bill number will be recorded on the COC form. Bills of
lading will be retained as part of the permanent project documentation and all sample
shipments will be regulated by the USDOT as described in 49 CFR 171 through 177.

In general, all documents will be completed in permanent black ink. Errors will be
corrected by crossing out with a single line and then dating and initialing the correction.
The use of correction fluid is not permissible. The documents used during the field
investigation will remain on site during the entire effort. Forms used will be organized in a
central file also located on site.

2.3.2 Sample Numbering Conventions

All environmental samples collected as part of the vegetable oil injection pilot test will
be numbered in strict accordance to the numbering scheme presented in this QAPP. All
samples will bear sample numbers with the following format.

MATRIX/LOCATION ID/SAMPLING ROUND/SAMPLE CODE

For environmental samples where the matrix is soil, groundwater, or vegetable oil, the
matrix identifier in the sample ID will consist of SL, GW, and VO respectively. The
Location identifier portion of the sample ID will consist of the monitoring well, injection
well, or soil boring where the sample was collected. In the instance where multiple
samples are collected in a single location during a single sampling event, a number will
be added to the location ID portion of the sample ID. The number will increase by one for
each successive sample collected at the location (e.g. SL/MWO01-1/1/SA, SL/MWO1-
2/1/SA, etc.). The sampling round portion of the sample ID will consist of a single digit
which will represent which round of sampling the sample was collect from. The first
round of sampling during installation of the pilot test well field will represent sampling
round 1, and each successive sampling round following installation will bear a
successively higher round number. The sample code portion of the sample ID will
represent the type of sample. The sample code will consist of: SA for primary samples,
TB for trip blanks, RB for rinsate blanks, EB for equipment blanks, MS for matrix
spikes, and MSD for matrix spike duplicates. The sample code for field duplicate
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samples will consist of SA in the sample code portion of the sample ID, but the location
ID will consist of a nonexistent sampling location. The first field duplicate to be collected
will bear the location ID MW900, and each successive field duplicate will be labeled
with a successively higher location ID (e.g. MW900, MW901, etc.). All sampling
information will be recorded in the field logbook at the time of sampling.

233 Laboratory Custody Procedures

To facilitate the documentation of sample custody, the laboratory will track the
progress of sample preparation, analysis, and report preparation. When the laboratory
receives the samples, custody information is checked against the samples received for
discrepancies. Laboratory receipt and handling procedures are presented in detail below.
Within one day of receipt of samples from the contractor, the laboratory will send signed
facsimile copies of all COCs and sample log-in receipt forms to the contractor. All
discrepancies and/or potential problems (e.g., lack of sample volume) will be discussed
immediately with the contractor’s project manager.

The laboratory sample custodian will be required to provide a report to the contractor

- of any problems observed with any of the samples received. This report will also

document the condition of samples, sample numbers received, corresponding laboratory
numbers, and the estimated date for completion of analysis. The laboratory must receive
written permission from the contractor before sending any samples (originally scheduled
to be analyzed at their facility) to another laboratory. Analysis will not be performed on
samples whose integrity have been compromised or is suspect.

2.3.3.1 Sample Receipt and Handling
Laboratory sample custody will be maintained using the following procedures:

1. The laboratory will designate a sample custodian responsible for maintaining
" custody of the samples and all associated paperwork documenting that custody.

2. Upon receipt of the samples, the sample custodian will sign the original COC
form and compare the analyses requested thereon with the label on each sample
container.

3. A visual assessment of each sample container will be performed to note any
anomalies such as broken or leaking bottles, lack of preservation (e.g., ice
melted en route) or air bubbles in VOC sample bottles. VOC sample bottles
should be shipped inverted. This assessment will be recorded as part of the
incoming COC procedure.

4. If the COC and samples correlate, and there has been no tampering with the
custody seals, the "received by laboratory” box on the COC form will be signed
and dated. :

5. Care will be exercised to document any labeling or descriptive errors. In the
event of discrepancies, breakage, or conditions that could compromise the
validity of analyses (i.e., cooler temperature), the laboratory project coordinator
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will immediately contact the laboratory PM as part of the corrective action
process. If there is a discrepancy on the COC form, the laboratory will call for
resolution. If the form requires changes, the laboratory will make changes by
drawing a single line through the item requiring correction and initial and date
it. If additional information is added to the form, the laboratory will initial as
date the changes and note “as per Project Manager”. If the cooler temperature
is above 4p26C, the Project Chemist will be notified and the impact to data
quality assessed. Samples will be appropriately qualified during the data
validation review.

Samples will be logged into the laboratory management computer system, which
includes a tracking system for extraction and analysis dates. The laboratory
will assign a laboratory work number to each sample for identification
purposes. The sample custodian will log the laboratory work number and the
field sample identification into a laboratory sample custody log. The laboratory
sample custody log may be either hard copy or computerized, depending on the
laboratory's system.

The samples will be stored in a secured area at a temperature of approximately
4 p2 degrees °C or cooler (as applicable) until analyses commence. The
laboratory log should also contain the laboratory storage cooler number (if
applicable) in which the sample will be stored while on the laboratory's
premises. Samples will be logged when they are removed from and returned to
storage for analysis. Samples must be stored in coolers separate from those
used to store analytical standards, reagents, and/or QC samples.

The samples will be distributed to the éppropriate analysts, with names of
individuals who receive samples recorded in internal laboratory records.

The original COC form will accompany the laboratory report submittal to the
contractor and will become a permanent part of the project records.

10. Data generated from the analysis of samples also will be kept under proper

custody by the laboratory.

Upon analysis, a laboratory lot control number will be assigned to the sample. All
samples within a given laboratory analysis group (e.g., samples sharing the same
laboratory QC measurement samples) will have identical laboratory lot control numbers.

Disposal of sample containers and remaining sample material will be the responsibility
of the laboratory. Samples should be disposed of appropriately when all analyses and
related QA/QC work are completed.

2.3.3.2 Laboratory Sample Identification

The laboratory conducting the analysis of the samples will provide the data user with
information on the laboratory sample identification system. With knowledge of this
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laboratory sample identification system, data generated at the laboratory can be tracked
by both the laboratory and field sample identification systems.

Each sample will be logged into the laboratory system by assigning it a unique sample
number. This laboratory number and the field sample identification number will be
recorded on the laboratory report.

2.3.3.3 Final Evidence Files

The file structure for this project is presented in the Project Management Plan. All
data files will be maintained for seven years.

24 ANALYTICAL METHODS REQUIREMENTS

The analytical methods by matrix are presented in Table 1.2. SOPs for the fixed based
laboratory methods are presented in Appendix E of the Work Plan (Table 1.1). The
quantities and types of samples for each analyte are presented in the Work Plan (table
1.1).

2.5 QUALITY CONTROL REQUIREMENTS
2.5.1 Field Sampling Quality Control

Table 2.1 presents the instructions for field measurement calibration, maintenance and
decontamination. Table 2.2 presents instructions for field measurement instrumentation,
control parameters, control limits, and corrective actions.



TABLE 2.1
INSTRUCTIONS FOR FIELD MEASUREMENT INSTRUMENTATION

CALIBRATION, MAINTENANCE, AND DECONTAMINATION

FRIDLEY, MINNESOTA

NIROP

Source of Equipment
. . Calibration Decontamination
Parameter Equipment Calibration Standards - Equipment
~* Maintenance
pH (Water) pH Meter, Immediately before a well is Commercially Store probe when not in use  |Rinse probe with
accurate to 0.01 |purged use pH 7, and either pH [available, in pH 7 or pH 4 butfer distilled water after each
pH units, 4 or pH 10 buffers depending  |premixed solution; replace batteries as |use and blot or shake to
beaker, extra on whether the pH is <7 or >7, [solutions. necessary. remove excess water.

batteries, and
extra probe

respectively.

Specific Electrical Daily according to Commercially Re-platinize probe according [Rinse probe with

Conductance [conductance manufacturer's instructions, available, to manufacturer's distilled water after each
meter, beaker, use two standard ps/cm premixed instructions if readings use and blot or shake to
extra batteries, [solutions that bracket expected |solution. become inaccurate; replace remove excess water.
and extra probe. [range of values. batteries as necessary.

Temperature Mercury Calibrated by manufacturer. Not applicable. Replace in case of Rinse tip with distilled
thermometer malfunction. water after each use and

blot or shake to remove
excess water.
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TABLE 2.2
INSTRUCTIONS FOR FIELD MEASUREMENT INSTRUMENTATION
CONTROL PARAMETERS, CONTROL LIMITS, AND CORRECTIVE

ACTIONS
NIROP
FRIDLEY, MINNESOTA
. Corrective Actions
Measurement Control Checks Control Limits (required if control
Parameter limits are not achieved)
pH Measure buffer pH | Buffer Re-calibrate pH meter;
at least following measurements check batteries and
every other within + 0.2 units of |probe condition.
measurement. actual values.
. | Specific Measure standard + 10 percent of Replace or re-platinize
. |conductance solution daily. actual value. probe; check
temperature and adjust,
if applicable; verify that
meter zeros and redlines
properly; check
batteries.
Temperature Check + 1 degree Celsius. |Replace thermometer or
measurement. ' correct temperature
readings.

2.5.2 Analytical Quality Control Checks

Application of a specific analytical method depends on the sample matrix and the
analytes to be identified. ENCHEM, Inc. of Green Bay, Wisconsin will be the fixed-base
laboratory for this project. Standard operating procedures (SOPs), updated MDLs and
reporting limits, and quality control limits will be obtained and kept on file for reference
during validation and data assessment. ENCHEM. Inc SOPs are provided in Appendix F.
Methods for each of the parameters likely to be included in the NIROP analytical
program are EPA-approved. Analytical procedures will follow the established EPA
methods wherever such methods exist for a specified analyte. All approved methods are
presented in Table 1.2. The referenced methods are defined in EPA (1995) Test Methods
for Evaluating Solid Waste, Physical and Chemical Methods, SW846, 3rd Edition,
Update Il and EPA (1983) Methods for Chemical Analysis of Water and
Wastes, EPA 600/4-79-020.
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2.5.2.1 Field QC Samples (Analyzed by Fixed-Based Laboratory)

As a chéck on field sampling, QA/QC samples will be collected for all fixed-based
laboratory analyses during each sampling event. Definitions of field QA/QC samples are
presented below.

Field Duglicates/Reglicates

A field duplicate or replicate is defined as two or more water (or soil) samples
collected independently at the same sampling location during a single act of sampling.
Soil samples are divided into two equal parts (replicates) for analysis. Field duplicates
will be indistinguishable from other samples by the laboratory. Each of the field
duplicates/replicates will be uniquely identified with a coded identifier in the same format
as other sample identifiers. Duplicate sample results are used to assess the precision of
the sample collection process. During the collection of VOC samples, compositing
should not be performed because of the potential for target compound loss. Ten percent
of all field samples will be field duplicates.

Trip Blanks

The trip blank is used to indicate potential contamination by VOCs during sample
shipping and handling. A trip blank consists of analyte-free laboratory reagent water (518
pu ohm-cm deionized water) in a 40-milliliter (ml) glass vial sealed with a Teflon®
septum. The blank accompanies the empty sample bottles to the field and is placed in
each shipping cooler containing VOC samples returning to the laboratory for analysis.
The trip blank is not opened until the corresponding site samples are analyzed. A trip
blank is required to accompany all water samples collected for VOC analysis.

Equipment Rinsate Blank

Equipment rinsate blanks consist of (§18 p ohm-cm deionized water (or equivalent)
poured into or pumped through the sampling device following decontamination. The
rinsate is transferred to a sample bottle appropriate for the analysis and transported to the
laboratory. The equipment rinsate samples are -analyzed for the same laboratory
parameters as the site samples. Equipment rinsate blanks are used to measure
contamination introduced to a sample set from improperly decontaminated sampling
equipment. Rinsate blanks will be collected daily on re-usable sampling equipment.

Tempg rature Blank

The temperature blank is used to indicate the temperature of the sample cooler upon
receipt at the laboratory. A temperature blank consists of laboratory reagent in a 40-ml
glass vial sealed with a Teflon® septum. Any cooler temperature exceeding the
allowable 4 p 2 degrees Celsius (°C) must be noted and the project chemist notified prior
to sample analyses. The impact to data quality assessed and a decision will be made to
proceed with analysis or resample. If the laboratory proceeds with analysxs samples will
be appropriately qualified during the data validation review.
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2.5.2.2 Laboratory QC Samples and Analytical Requirements

Laboratory QC samples are necessary to determine the precision and accuracy of the
analyses, confirm matrix interferences, and demonstrate target compound contamination
of sample results. QC samples will be analyzed routinely by the analytical laboratory as
part of the laboratory QC procedures. Contract laboratories performing definitive data
quality analyses require a more stringent QC program than those performing screening-
level data quality analyses do. Definitions of QC samples and analytical requirements are
presented below. Control limits for MS, MSD and LCS samples represent historically
established limits determined by control charts by the analytical laboratory. These
control limits will be requested from the laboratory.

Holding Time

Holding times for sample extraction and/or analysis as required by the methods will
be met for all samples. The holding time is calculated from the date and time of sample
collection to the time of sample preparation and/or analysis. All sample analyses to
- include dilutions and second-column confirmation will meet the required holding times.

" Table 2.3 defines applicable method-specific analytical holding times.

Method Blanks

Method blanks are designed to detect contamination of the field samples in the
laboratory environment. Method blanks verify that interferences caused by contaminants
in solvents, reagents, glassware, or in other sample processing hardware are known and
minimized. The method blank will be (818 pohm-cm deionized water (or equivalent) for
water samples, and a purified solid matrix (Ottawa sand or equivalent) for soil samples.
The concentration of target compounds in the blanks must be less than the project
reporting limit (PRL). Exceptions are not made for common laboratory contaminants. If
the blank contaminant concentration is not less than the specified limit, then the source of
contamination will be identified, and corrective action will be taken. Sample quantitation
limits (SQLs) and detection limits will not be raised because of blank contamination.
Analytical data will not be corrected for the presence of analytes in blanks.

Laboratory Control Samples

LCSs are blank spikes made from clean laboratory-simulated matrices (reference
method blank matrices) spiked with known concentrations of all target analytes of
interest. The LCS is carried through the complete sample preparation and analysis
procedure. - LCSs are designed to check the instrument and method accuracy. An LCS
will be analyzed with every analytical batch. Failure of the LCS to meet %R criteria
requires corrective action before any further analyses can continue. All sample results
associated with the out-of-control LCS must be re-extracted and reanalyzed after control
has been re-established. All re- extractlon and reanaly51s must be performed within the
sample holding times.
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Surrogate Spike Analyses

Surrogate spike analyses are used to determine the efficiency of analyte recovery in
sample preparation and analysis in relation to sample matrix. Calculated %R of the spike
is used to measure the accuracy of the analytical method for an individual sample matrix.
A surrogate spike is prepared by adding to an environmental sample (before extraction) a
known concentration of a compound similar in type to the target analytes (i.e., a surrogate
compound) to be analyzed. Surrogate compounds, as specified in the methods, will be -
added to all samples analyzed, including method blanks, MS/MSDs, LCSs, field samples,
. and duplicate samples. Failure of the surrogate to meet %R criteria requires corrective
action. All sample results associated with the out-of-control surrogates must be
reanalyzed. If the reanalysis does not provide an in control surrogate %R, the sample
must be re-extracted and reanalyzed. All re-extraction and reanalysis must be performed
within the sample holding time.

Matrix Spikes/Matrix Spike Duplicates

» MS samples are designed to check the accuracy of the sample matrix (matrix bias)
* with respect to analytical procedures by analyzing a field sample spiked in the laboratory
with a known standard solution containing all the target analytes. An MSD is the second
of a pair of laboratory MS samples. The MSDs are designed to check the precision of
sample matrix with respect to analytical procedures.

One MS/MSD pair will be collected for every group of 20 project samples of similar
matrix. Field blanks or duplicates are not to be used as MS/MSDs. If surrogate and/or
target compound concentrations are out of control in the MS or MSD, the out-of-control
MS or MSD must be reanalyzed. If the reanalysis does not provide an in-control %R,
and evidence of matrix interference is not apparent the MS/MSD pair must be re-
extracted and reanalyzed. All re-extraction and reanalysis must be performed within the
sample holding time. In cases where the concentration of a target compound in the parent
sample is greater than four times the spike concentration of the same compound in the
MS/MSD, no re-extraction or reanalysis is required. The MS/MSD results are considered
unusable.



TABLE 2.3
REQUIREMENTS FOR CONTAINERS, PRESERVATION TECHNIQUES,
SAMPLE VOLUMES, AND HOLDING TIMES

NIROP

FRIDLEY, MINNESOTA

Minimum Maxi di
Matrix Analytical » Sample Volume aximum Holding
Name Methods Container Preservation or Weight Time
Nitrate/Nitrite Water E300.1 4°C
P,G S50 mi 48 hours
Total organic carbon Water E415.1 P,G 4°C, HCl or H,SO, to pH <2 500 ml 28 days
DOC is filtered with glass fiber
filters
Total organic carbon Soil SW846 Method G, T 4°C 4 ounces 14 days
9060
Methane/ Ethane/ Ethene Water SWs5021 G, Teflon®- lined 4°C, HCl to pH <2, 0.008% 3x40mlor 7 days
septum Na,S,0," 4 ounces
Volatile Organics Water SW8260B G, Teflon®-lined HCl to pH<2, 4°C, 0.008% 3 x40 mi 14 days
septum Na,S,0,"”
Volatile Organics Soil SW8260B G, Teflon®-lined 4°C 4 ounces 14 days
septum
Volatile Organics Vegetable SW82608 G, Teflon®-lined 4°C 3 x40 ml 7 days
Oil septum
Hydrogen Water AM-20-GAX I-Evacuated 22¢c No preservation 22 cubic 14 days
{(modilied vial supplied by centimeters
SW38015) Microseeps
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2/ No pH adjustment for soil. »

b Ppreservation with 0.008 percent Na,S 0, is only required when residual chlorine is present.
Acronyms:

cc — Cubic centimeter

G - Glass

HCI - Hydrochloric acid

H,S0,4 — Sulturic acid

Na,S,0, - Sodium thiosulfate (if residual chlorine is present)
P — Polyethylene

cc — cubic centimeter

T - brass slceves in the sample barrel
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Analytical Batches

Analytical batches will be designated in the laboratory at a minimum of one batch per sample
delivery group (SDG). Each SDG will be composed of a maximum of 20 project samples of
-similar matrix collected within a 7-day period. Included in each SDG of 20 (or fewer) samples
per analytical method will be an analytical batch identification number. This identification
number will allow a reviewer to determine the association between field samples and QC
samples. Analytical batches also will be inclusive of preparation lots (for methods with
extraction processes) and calibration periods (for methods such as SW8260B where the
extraction and analysis are simultaneous). The laboratory will, at a minimum, analyze internal
QC samples at the frequency specified by the methods. These QC samples for each analytical
batch include calibration standards and checks, blanks, an LCS, and a MS/MSD pair (SD and
MS for inorganic analyses) per analytical batch. '

Internal Standards

. Internal standards (ISs) are compounds of known concentrations used to quantitate the
concentrations of target detections in field and QC samples. ISs are added to all samples
(analyzed for GC/MS methods only) after sample extraction or preparation. Because of this, [Ss
provide for the accurate quantitation of target detections by allowing for the effects of sample
loss through extraction, purging, and/or matrix effects. ISs are used for any method requiring an
IS calibration. Corrective action is required when ISs are out of control.

Control Limits

The acceptance criteria for the control limits associated with all methods will follow guidance
established in the SW846 methods and the laboratory's historical data. The laboratory must
specify historical accuracy and precision control limits for MS/MSDs, LCSs, and surrogate
spikes for each analytical method presented in Table 1.2. The laboratory established limits must
meet the DQOs for this project (Attachment 2). Each laboratory reviews and evaluates QC data
through the use of method-specific control charts. At least 20 measurements are required before
control limits can be established. Warning limits, when established, are set at two standard
deviations above and below the mean standard recovery and are used by the laboratory as an
indicator of potential impending analytical problems. Upper and lower control limits are defined
as three standard deviations above or below the mean standard recovery, respectively, and are
used to qualify data accordingly on the basis of out-of-control criteria. The control limits will be
historic lab-established limits specific for that laboratory.

Control limits must be carefully reviewed by regulators and the contractor to ensure that the
project DQOs will be met. Control limits established through the process described above can
provide laboratory historical limits that will not satisfy project DQOs. Site-specific DQOs are
presented in Attachment 2. For example, laboratory historical control limits with a low-end
acceptability equivalent to the limit of detection (i.e., the MDL) are possible and not uncommon.
Control limits at the limit of detection do not provide for acceptable data quality. In this
instance, a re-evaluation of the control limits or an agreed minimum acceptable control limit may
be required.
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Calibration Requirements

Analytical instruments will be calibrated in accordance with the analytical methods and in
accordance with the MDL as defined in Section 2.5.2.4. All analytes reported will be present in
the initial and continuing calibrations, and these calibrations must meet the acceptance criteria
specified in Table 2.4. The contract laboratory will maintain records of standard preparation and
instrument calibration. Records will unambiguously trace the preparation of standards and their
use in calibration and quantitation of sample results. Calibration standards will be traceable to
standard materials.

Analyte concentrations are determined with either calibration curves (linear regression) or
response factors (RFs). Calibration curves will be evaluated using a coefficient of determination
(%), of greater than 0.990 or correlation coefficient (r) of greater than 0.995 acceptability.
Calibration curves using the relative standard deviation (RSD) of RFs to determine linearity must
meet the acceptability criteria specified within the method. For gas chromatography/mass
spectrometer (GC/MS) methods, the average RF from the initial five-point calibration will be
used to determine analyte concentrations. The continuing calibration (CCAL) will not be used to

-update the RFs from the initial five-point calibration. GC/MS methods also will meet all
instrument performance and/or tuning criteria as specified by the methods.

Initial Calibration Verification

Initial calibration (ICAL) curves must be verified using a standard made from a source
independent of the one used to make the ICAL standards. All target compounds must be
included within the initial calibration verification (ICV), typically at a concentration around the
midpoint of the calibration curve. Failure of the ICV requires corrective action as defined in
Table 2.4.

Continuing Calibration and Verification

ICAL curves must be verified daily prior to sample analysis using a CCAL. All target
compounds must be included within the CCAL, typically at a concentration around the midpoint
of the calibration curve. CCALs are required at the beginning and end of each analytical
sequence and after every 10 samples analyzed (or as specified in each analytical method).
Failure of the CCAL requires corrective action as defined in Table 2.4.

Standard Reference Materials

Standard materials used in calibration and to prepare samples will be traceable to National
Institute of Standards and Technology (NIST), EPA, American Association of Laboratory
Accreditation (A2LLA), or other equivalent approved source, if available. The standard materials
will be current, in accordance with the following expiration policy: The expiration dates for
ampulated solutions will not exceed the manufacturer’s expiration date or 1 year from the date of
receipt, whichever occurs first. Expiration dates for laboratory-prepared stock and diluted
standards will be no later than the expiration date of the stock solution or material, or the date
calculated from the holding time allowed by the applicable analytical method, whichever occurs
first. The laboratory will label standard and QC materials with expiration dates.
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TABLE 2.4
SUMMARY OF CALIBRATION AND QC PROCEDURES
~ NIROP
FRIDLEY, MINNESOTA
Applicable Minimum Acceptance Corrective
" Parameter QC Check Frequency Criteria Action

Volatile At least five-point initial | Initial calibration prior to | SPCCs average RF t 0.30 (>0.10 } Correct problem then repeat initial
Organics calibration for all analytes sample analysis for bromoform and >0.01 for | calibration to obtain acceptable %RSD
SwW8260B chloromethane and 1,1- | and RFs

dichloroethane); and RSD for all
calibration analytes 6 30%

Performed at the beginning of

Daily BFB Tune each 12 hour period during BFB Tune must meet the | Modify the tune file again; if the BFB
which sample analyses are spectrum criteria defined in | or the autotune fails repeatedly, source
performed . Appendix C, Table | of En Chem | cleaning may be necessary

SOP - VOA-5

Continuing calibration check | Performed at the beginning of | Compare the daily response | Correct  problem  then  repeat

standard each 12 hour period during | factors with the average response | continuing calibration. Repeated
which sample analyses are | factors from the initial calibration. | failure to meet acceptance criteria is a
performed SPCCs average RF 1 0.30 (>0.10 | sign that the initial calibration is not
for bromoform and >0.01 for | valid and should be repeated.
chloromethane and -

dichloroethane). The  percent
| difterence  tor any CCC
compound may not be greater
than 20%. In addition, the RRT
for each analyte must compare
within + 0.06 RRT units.
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TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP
FRIDLEY, MINNESOTA
. Applicable . Minimum Acceptance Corrective
Parameter QC Check ‘ Frequency Criteria Action
IS Every sample, spiked sample, | Retention time p30 seconds: | Inspect mass spectrometer or GC for
standard, and method blank EICP area within -50% to +100% | malfunctions; mandatory reanalysis of
of last calibration verification (12 | samples analyzed while system was
hours) for each malfunctioning
Method blank Performed at the beginning of | 1. Non common solvent may be | Correct problem thenreprep and
each 12 hour period during present above 5 times the | analyze method blank and all samples
which sample analyses are EQL processed with the contaminated

performed ' _ 2. Target compound other than blank

common solvents should not
be greater than the reporting
limit

3. Non-target compound peaks
with areas greater than 10%
of the area of the nearest IS,
other than surrogates, must
not be present in the
chromatogram (if TICs are

requested)
LCS for all analytes Performed at the beginning of [ QC acceptance criteria based on | Correct  problem  then reprep  and
each 12 hour period during | CLP OLM3.0 analyze the LCS and all samples in the
which sample analyses are affected analytical batch

performed
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TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP
FRIDLEY, MINNESOTA
Applicable Minimum Acceptance Corrective
Parameter QC Check Frequency Criteria Action

Surrogate spike Every sample, spiked sample, | QC acceptance criteria Correct problem then reextract and
standard, and method blank | analyze sample

MS/MSD One MS/MSD per every 20 | QC acceptance criteria Re-extract and re-analyze the MS and
project samples per matrix MSD sample within holding time

MDL study Once per year Detection limits established shall | Re-establish MDL

meet QAPP-established criteria
Methane/ Initial calibration verification | Minimum of 5 levels; lowest Correlation co-efﬁciem >0.995 Correct problem then repeat initial
Ethane/ level near but above MDL. calibration
Ethene Continuing calibration Mid-level calibration Acceptable if recovery is 80- Correct problem then repeat initial
(SW5021) verification standards run every 10 120% calibration verification and reanalyze
samples and at the beginning all samples since last successtul
and end of each 12 hour time calibration verification '
clock.

Method Blank One per batch of samples, up | No analytes detected > PQLs, Correct problem then reprep and
to 20 environmental samples, analyze method blank and all samples
whichever is more frequent. processed  with  the  contaminated

blank

[\
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TABLE 2.4 (Continued)

SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP '
FRIDLEY, MINNESOTA
Applicable Minimum Acceptance Corrective
Parameter QC Check Frequency Criteria Action
Laboratory control spike and | One pair per batch of samples, | Acceptable if recovery is 70- | Correct problem then reprep and
duplicate up to 20 environmental | 130% and RPD is < 20% analyze the LCS and all samples in the
samples, whichever is more ‘ affected analytical batch
frequent. Fortify with all target
compounds.
Internal standards Not applicable Not applicable Not applicable
Surrogate standards Not applicable Not applicable Not applicable
MS/MSD One pair per batch of samples, | Acceptable if recovery is 70- Re-extract and analyze the MS and
up to 20 environmental 130% and RPD is < 20% MSD samptle within holding time

samples, whichever is more
frequent. Fortify with all target
compounds.
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TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES
: NIROP
FRIDLEY, MINNESOTA
Applicable Minimum Acceptance Corrective
Parameter QC Check Frequency Criteria Action
Nitrate/ Six point initial calibration Initial calibration prior to Correlation coefficient > 0.995 Correct problem then repeat initial
Nitrite E300.1 sample analysis for linear regression calibration

Initial calibration verification | Immediately after calibration | Analyte within p10% of true Correct problem then repeat initial

(ICV) value calibration

APG Check standard For each anion analyzed Analyte within p10% of true The separation column will be

weekly value replaced or taken out of service until it

can be cleaned. Record results in IC
.Daily Log

Initial calibration blank (ICB) | ICB analyzed after ICV Absolute value must be < EQL Recalibrate if ICB fails

Continuing calibration After every 10 samples Analyte within p10% of true Correct problem then repeat

verification (CCV) value calibration and reanalyze ail samples
between CCV and CCB

Continuing calibration blank | After every CCV Absolute value must be < EQL Correct problem then repeat

(CCB) . calibration and reanalyze all samples
between last CCB and CCV
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TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES

NIROP

FRIDLEY, MINNESOTA

Applicable Minimum Acceptance Corrective
Parameter QC Check Frequency Criteria Action
MS/MSD Frequency of 5% of similar % Recovery 90-110 If both spike recoveries are outside,

matrix

%RPD 4% max

the corresponding parent sample is to
be diluted and MS/MSD performed.

If only MS or MSD is out of control
for accuracy, then the corresponding
parent sample is flagged.

If the RPD is out of control, the
reported sample result is qualified
with * flag.

Method blank

Frequency of 5%

No analytes detected > EQL.

Correct problem then reprep and '
analyze method blank and all samples

| processed with the contaminated blank

LCS for the analyte

Frequency of 5%

% Recovery 90-110

Correct problem then reprep and
analyze the LCS and all samples in the
affected analytical batch




TABLE 2.4 (Continued)

SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP :
FRIDLEY, MINNESOTA
Applicable Minimum Acceptance Corrective
" Parameter QC Check Frequency Criteria Action
Total Organic | Calibration Initial calibration prior to All analytes within p10% of true | Correct problem then repeat initial
Carbon sample analysis value calibration
E415.1

(water) and
SW846

‘Method 9060
(soil)

Calibration check standard

Immediately after initial
calibration

All analytes within p10% of true
value

Correct problem then repeat initial
calibration a

Initial calibration verification

Immediately after calibration
check standard

All analytes within 10% of true
value

Correct problem then repeat initial
calibration

Initial calibration blank (ICB)

ICB analyzed afier ICV

Absolute value must be < EQL

Recalibrate if ICB fails

Continuing calibration
verification (CCV)

After every 10 samples

All analytes within 10% of true
value

Correct problem then repeat initial
calibration verification and reanalyze
all samples since last successtul
calibration verification '
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Applicable
Parameter

TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP
FRIDLEY, MINNESOTA
Minimum | Acceptance Corrective
QC Check Frequency Criteria Action
Continuing calibration blank | After every CCV Absolute value must be < EQL Correct problem then repeat
(CCB) calibration and reanalyze all samples
since last CCB
N lytes detected > EQL
Method blank Frequency of 5% ¢ analyles defecte Q If MB is > EQL reprep and analyze

method blank and all samples unless
the sample concentrations are > 20X
the method blank concentration.

If the MB concentration is between
MDL and EQL, all samples will be
qualified with A flag unless the
sample concentrations are > 20X the
method blank concentration.

LCS for all analytes

One LCS per analytical batch
of 20 samples

% Recovery 86-130

Correct problem then reprep and

analyze the LCS and all samples in the

affected analytical batch

MS/MSD

Frequency of 5% per matrix

% Recovery 35 - 155

%RPD 16% max

Flag results if either recovery or RPD
is out.

AT
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TABLE 2.4 (Continued)
SUMMARY OF CALIBRATION AND QC PROCEDURES
NIROP
FRIDLEY, MINNESOTA

Applicable Minimum Acceptance Corrective
Parameter QC Check Frequency Criteria Action

Hydrogen 4 point calibration curve with | Daily All analytes within 10% of Correct problem then repeat initial

laboratory manufactured expected value calibration
AM-20- standards.
GAX

(modified Demonstrate ability to Daily QC acceptance criteria, lab- Recalculate results; locate and fix
SW8015) generate acceptable accuracy established problem with system and then rerun

and precision using 1
replicate analyses of a QC
check sample

demonstration for those analytes that
did not meet criteria

Method blank

One per analytical batch, or
daily at minimum

No analytes detected > PQL,

Correct problem then reprep and
analyze method blank and all samples
processed with the contaminated
blank

Note: A)l corrective actions associated with project work will be documented, and all records will be maintained by the laboratory. If discrepancies exist between this table

and the laboratory SOPs, the laboratory SOPs take precedence.
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2.5.2.3 Reporting Units
The prescribed reporting units for all analytical methods are as follow:
¢ Soil samples - organics: micrograms per kilogram (ug/kg), dry-weight basis;

¢ Soil samples - inorganics/metals: milligrams per kilogram (mg/kg), dry-weight
basis; .

¢ Water samples - inorganics/métals: milligrams per liter (mg/L);

¢ Water samples - organics: micrograms per liter (pg/L), and

All analytical results for soils (both non-detected and detected) will be reported on a
dry-weight basis (i.e., corrected for moisture content). The moisture content for each soil
sample will be reported. The equation for moisture content given for the Method

SW3550 is as follows:

Initial Weight - Dried Weight x 100 = % moisture
Initial Weight

The result for the sample on a dry-weight basis is as follows:

Result of analysis on wet-weight basis = Result of analysis on a dry-weight basis
100 - % Moisture -

2.5.2.4 Detection and Quantitation Limits

This section describes the terms, definitions, and formulas that will be used for
detection and quantitation limits.

Method Detection Limit

The MDL is the lowest concentration at which a specific analyte in a matrix can be
measured and reported with 99-percent confidence that the analyte concentration is
greater than zero. MDLs are experimentally determined and verified for each target
analyte of the methods in the sampling program. The laboratory will determine MDLs
for each analyte and matrix type prior to analysis of project samples. In addition, when
multiple instruments are employed for the analysis of the same method, each individual
instrument will maintain a current MDL study. MDLs are based on the results of seven
matrix spikes at the estimated MDL, and are statistically calculated in accordance with
the Title 40, Code of Federal Regulations Part 136 (40 CFR 136) Appendix B. The
standard deviation of the seven replicates is determined and multiplied by 3.14 (i.e., the
99-percent confidence interval from the one-sided student t-test). [f risk-based project

. objectives are developed, then where practicable, MDLs must be lower than the risk-

based criteria determined for the project.

The MDLs to be used are intended to allow that both nondetected and detected target
compound results will be usable to the fullest extent possible for the project. An MDL
check sample (interference-free MS with all method target compounds) must be analyzed
following the MDL study to determine if reasonable MDL concentrations have been
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achieved. The MDL check sample should be at a concentration of approximately two
times the MDL. If any target compound is not recovered, the MDL study must be
repeated. In this case, the repeated MDL should be performed with a higher
concentration, based on the analyst's judgment, of the target compounds that failed in the
MDL check sample. MDLs must be determined annually at a minimum, and verified
quarterly by analyzing an MDL check sample.

Sample Quantitation Limit

SQLs are defined as the laboratory reporting limit multiplied by the dilution factor

~ (DF) required to analyze the sample, and corrected for moisture or sample size. These

adjustments may be due to matrix effects or to the high concentrations of some analytes.
For example, if an analyte is present at a concentration that is greater than the linear
range of the analytical method, the sample must be diluted for accurate quantitation. The
DF raises the reporting limit, which then becomes the SQL. Because the reported SQLs
take into account sample characteristics and analytical adjustments, they are the most
relevant quantitation limits for evaluating nondetected chemicals.

.- Project Reporting Limit

Target PRLs were selected using risk based concentrations (RBCs). PRLs are
presented in Table 1.2. Laboratory reporting limits for each target compound are referred
to as practical quantitation limits (PQLs). PQLs are laboratory-specific concentrations
based on the MDL for each target compound. The PQLs will be equivalent to the
concentration of the lowest calibration standard for organic analyses. - The lowest
calibration standard for all target compounds will be at a concentration between three and
ten times the MDL. The PQL, and therefore the lowest calibration standard, must not
exceed regulatory action levels (where practicable) for any target compound.

All target compound detections will be reported at or above the MDL for each analyte.
All results above the MDL, but below the PQL, will be qualified in the data deliverable
from the laboratory with a “J” flag for organic compounds or “B” flag for inorganics
(metals). The “J or B” flags will denote the sample result as below the PQL, and as an

estimated quantitative value. Laboratories must verify the PQLs by analyzing a standard
at or below the PQL on a weekly basis at a minimum.

2.6 INSTRUMENT AND EQUIPMENT TESTING, INSPECTIONS, AND
MAINTENANCE REQUIREMENTS

Equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturers' specified
recommendations or written procedures developed by the operators.

- 2.6.1 Schedules

Manufacturers' procedures identify the schedule for servicing critical items to
minimize downtime of the measurement system. It will be the responsibility of the
individual operator assigned to a specific instrument to adhere to the instrument
maintenance schedule and to promptly arrange any necessary service. Qualified
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personnel will perform servicing of the equipment, instruments, tools, gauges, and other
items.

The laboratory will establish logs to record maintenance and service procedures and
schedules. All maintenance records will be- documented and will be traceable to the
specific equipment, instruments, tools, and gauges. All logbooks will be kept in an easily
accessible location for ready reference by the laboratory analysts using the instrument.
Entries include the date of service, type of problem encountered, corrective action taken, and
initials and affiliation of the person providing the service. Records produced for laboratory
instruments will be reviewed, maintained, and filed by the operators at the laboratories.

The instrument use logbook is monitored by the analysts to detect any degradation of
instrument performance. Changes in response factors or sensitivity are used as indication of
potential problems. These are brought to the attention of the laboratory supervisor and
preventative maintenance or service is scheduled to minimize down time.

2.6.2 Spare Parts

A list of critical spare parts will be requested from manufacturers and identified by the
operator. These spare parts will be stored for availability and use to reduce downtime
due to equipment failure and repair.

2.7 INSTRUMENT CALIBRATION AND FREQUENCY
Calibration and QC procedures are presented in Table 2.4.

28 DATA MANAGEMENT

The data review process is performed in two phases. The initial phase, contract
compliance screening (CCS), consists of inspecting the laboratory data deliverables to
determine if the contract requirements were met. The second phase, data validation,
includes a review of data results to assess data usability and application of data qualifiers
to the analytical results based on adherence to method protocols and laboratory-specific
QA/QC limits. Method SW8260B will undergo data validation.

2.8.1 Contract Compliance Screening

CCS is the review of sample data deliverables for completeness and compliance with
project requirements. Completeness is evaluated by ensuring that all required data
deliverables are received in a legible format with all required information. The CCS
process also includes a review of the COC forms, case narratives, and PRLs. Sample
resubmission requests, documentation of nonconformances with respect to data
deliverable completeness, and corrective actions often are initiated during the CCS
review.

2.8.2 Data Validation

Following completion of the CCS process, CH2M Hill will perform an EPA Level III-
type validation on 10 percent of all analytical results. Because this project does not
involve regulatory compliance monitoring, 100 percent validation of the data is not
necessary. The validated data will be selected from the first round of analyses so that
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potential problems can be identified early. The validation process includes a review of
summary information to determine adherence to analytical holding times; results from
analysis of field duplicates, method blanks, field blanks, surrogate spikes, MS/MSDs,
LCSs, and sample temperatures during shipping and storage. The results of the CCS
process are incorporated into the data validation process. Data qualifiers are applied to
analytical results during the data validation process based on adherence to method
protocols and laboratory-specific QA/QC limits. '

The validation guidelines defined in Tables 2.5 and 2.6 are for use in validation, and
were developed in accordance with the National Functional Guidelines for Organic Data
Review (EPA, 1994b) and the National Functional Guidelines for Inorganic Data Review
(EPA, 1994c) as modified for the specific analytical method. Expanded criteria for the
validation guidelines were developed where professional judgment is recommended
within the EPA guidelines. QC guidelines are those specified in the analytical method
protocols. :

Data qualified as rejected will be assessed as to their critical importance. If required
the samples will be recollected and reanalyzed.

TABLE 2.5
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION
OF ORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA
Quality Control Evaluation Flag Samples Affected
Check
Holding Time Holding time exceeded for ] detects Sample
: ) R non-detects
extraction or analysis by > 2
times
. J detects
Holding time exceeded for Sample
: UJ non-detects
extraction or analyses by <2
times
Sampl Sample not pre d | detects Sampl
ample P preserve UJ non-detects ple
Preservation
Temperature >86C ' J detects All samples in same
Blank UJ non-detects cooler
>206C (Volatile Compounds) R all results. All samples in same
cooler
Tune [on abundance criteria J detects All associated samples in
UJ non-detect analysis batch
results
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TABLE 2.5 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF ORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA
Set critical ions as defined in R all detects All associated samples in
SW846 analysis batch
R non-detects
GC/MS:
ICAL RRF <0.05 R non-detects .
Compound in all
J detects . .
associated samples in
analysis batch
%RSD 130% and all initial UJ non-detects Compound in all
calibration RRF 10.05 J detects associated samples in
analysis batch
; If %RSD >2X control criteria R all detects Compound in all
*, associated samples in
‘ ¥ R non-detects analysis batch
*} CCAL GC/MS: J detects Compound in all
‘*- %D 125% and RRF10.05 UJ non-detects associated samples in
o analysis batch
e — :
. If %D is >2X control criteria R all detects Compound in all .
X associated samples in
T R non-detects .
o analysis batch
:“ RRF <0.03 J detects Compound in all
o R non-detects associated samples in
w analysis batch
‘~‘ LCS and LCSD LCS or LCSD single compound:
{F:" . %R < Y LCL or 30% | R alldetects Spiked compound only
:f (whichever is lower) in all associated samples.
R non-detects
,, ' %R >UCL but <UCL + % UCL | J detects Spiked compound only
o No qualification for | in all associated samples.
' non-detects
% R > % LCL or 30% | Jdetects Spiked compound only
(whichever is lower) but < LCL | UJ non-detects in all associated samples.

H
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TABLE 2.5 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF ORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA

Quality Control Evaluation Flag Samples Affected
Check
% R>UCL + 2 UCL R all-detects Spiked compound only
. in all associated samples.
No qualification for
non-detects
If > 50% of all LCS or LCSD | R all detects All  detected  spike
spiked compounds are out of compounds in all
control R non-detects samples
RPD >control limit J detects All  detected  spike
compounds in all
samples
Method Blank Multiply value by 5, common | U flag reported All samples in extraction
lab contaminants multiply by 10 | results < calculated | batch
{(common lab contaminants: | value
methylene chloride, acetone, 2-
butanone, and phthalates)
Equipment Blank ConYen to soil gmts, if U flag reported All associated samples
applicable, multiply by 5,
. results < calculated
common lab contaminants
multiply by 10(common lab value
contaminants: methylene
chloride, acetone, 2-butanone,
and phthalates)
Trip Blank Conyert to soil gmts, if U flag reported All  volatile samples
applicable, multiply by 5, . .
common lab contaminants results < calculated shipped in the same
. value cooler
multiply by 10 (common lab
contaminants: methylene
chloride, acetone, 2-butanone,
and phthalates)
MS/MSD MS or MSD single compound:

%R <% LCL or 10%
(whichever is lower)

R all detects

R non-detects

Affected compound in
native sample MS/MSD

%R >UCL but <UCL + /2 UCL

J detects
No qualification for
non-detects

Affected compound in
native sample MS/MSD
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TABLE 2.5 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF ORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA
Quality Control Evaluation Flag Samples Affected
Check :
% R > ' LCL or 10% J detects Affected compound in
(whichever is lower) but <LCL | UJ non-detects native sample MS/MSD
% R>UCL + 2 UCL R all detects Affected compound in
native sample MS/MSD
No qualification for
non-detects
If > 50% of all MS or MSD R all detects All compounds in native
spiked compounds are out of sample
control: R non-detects
When sample conc. is >4X spike | No evaluation None
conc. required
RPD > control limit J detects Affected compound in
native sample MS/MSD
Surrogates: %R >UCL J detects All compounds in
GC/MS associated sample
VOCs
%R < LCL and t 10% J detects All compounds in

UJ non-detects

associated sample

%R < 10%

J detects
R non-detects

All compounds in
associated sample

Internal Standards
(IS) (GC/MS)

RT change > UCL from daily
CCAL

R all detects
R non-detects

All associated
compounds in sample

IS extracted ion area counts < -
50% to +100% of last CCAL

J detects
UJ non-detects

All associated
compounds in sample

IS éxtracted ion area counts >
+100% of last CCAL

J detects
No qualification for
non-detects

All associated
compounds in sample

IS extracted ion area counts <
10% of last CCAL

R all detects
R non-detects

All associated
compounds in sample
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TABLE 2.5 (Continued)

FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF ORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA

Quality Control Evaluation Flag
Check

Samples Affected -

Retention Time Analyte peak not within RTW Report detects as
Windows (RTW) non-detect,

' (professional

judgment should be

used prior to

eliminating

detections)

All affected compounds

Field duplicate pair

Field Duplicates RPD > 25% water , >35% for Discuss impacts in

soil data quality
assessment report

Acronyms:

%D - Percent difference.

%R - Percent recovery.

CCAL - Continuing calibration

GC/MS - Gas chromatograph/mass spectroscopy

HPLC - High performance liquid chromatography

ICAL - Initial Calibration

LCL - Lower control limit

LCS - Laboratory control sample

LCSD - Laboratory control sample duplicate

MS/MSD - Matrix spike/matrix spike duplicate

NFG - National Functional Guidelines

PCB - Polychlorinated biphenyl

RPD - Relative percent difference

RRF - Relative response factor

RT " - Retention time

RSD - Relative standard deviation

SVOC - Semivolatile organic compounds

UCL - Upper control limit

VOCs - Volatile organic compounds
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TABLE 2.6 -
‘ FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION
OF INORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA
Quality Control Evaluation | Flag Samples Affected
Check
Holding Time :321?5;?:2;: Tﬁgebd fgrz J detects Sample only
.S ysis by UJ non-detected
times
results
exceeded by > 2 times J detects Sample only
R non-detects.
Sample . Sample preservation J detects Sample only
Preservation :
requirements not met UJ non-detects for
all methods except
mercury
R mercury non-
detects
Temperature >86C J detects Samples in same cooler
Blank UJ non-detects
‘ [nitial Correlation coefficient of curve | J detects All associated samples in
: (Multipoint) < 0.995 but > 0.990 UJ non-detects analysis batch
Calibration
Correlation coefficient of curve R detects All associated samples in
<0.990 R non-detects analysis batch
Calibration
Verification: 0 o
ICV,CCV %R between 111-125% J detects All associated samples in
analysis batch for I[CV,
No qualification for | Samples after failed
non-detects CCV until next in
control CCV
0, 0,
7oR > 125% R detects Al associated samples in
analysis batch for ICV,
No qualification for | Samples after failed
- non-detects CCV until next in
control CCV
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TABLE 2.6 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION

OF INORGANIC METHODS
NIROP

FRIDLEY, MINNESOTA

Quality Control Evaluation Flag Samples Affected
Check
%R between 75-89%
Calibration ° ° UJ non-detects All associated samples in
Verification: J detects analysis batch for ICV,
ICV, CCV Samples after failed
(Cont’d) CCV until next in
control CCV
%R <75% R detects All associated samples in
R non-detects analysis batch for ICV,
Samples after failed
CCV until next in
control CCV
LCS/LCSD LCS or LCSD single analyte:
%R <% LCL or 30% R all detects and non- | Spiked compound only
(whichever is lower) detects in all associated samples.
%R >UCL but<UCL + % J detects Spiked compound only

UCL

No qualification for
non-detects

in all associated samples.

% R>" LCL or 30%
(whichever is lower) but <LCL

J detects
UJ non-detects

Spiked compound only
in all associated samples.

% R >UCL +'2 UCL

R all detects

No quatification for
non-detects

Spiked compound only
in all associated samples.

If> 50% of all LCS or LCSD
spiked compounds are out of
control:

'R all detects

R non-detects

All compounds in all
associated samples

RPD > control limit J detects Spiked compound only
in all associated samples.
Blanks: MB, ICB, | If the absolute value of the U flag reported All samples in digestion

CCB

blank is >MDL, then multiply
value by 5, convert to soil units
if applicable

results < calculated
values

batch (MB)

All samples in analysis
batch (ICB, CCB)

2-33




‘ TABLE 2.6 (Continued)
FLAGGING CONVENTIONS FOR DATA EVALUATION AND VALIDATION
: OF INORGANIC METHODS
NIROP
FRIDLEY, MINNESOTA
Quality Control Evaluation Flag Samples Affected
Check
Equipment Blank | If the absolute value of the | U flag reported All associated samples
blank is >MDL, then multiply | results < calculated
value by 5, convert to soil units | values
if applicable
Matrix MS or MSD single analyte:
Spike/Matrix :
Spike Duplicates | %R < % LCL or 30% | J detects Affected compound in
(MS/MSD) (whichever is lower) native sample
R non-detects
%R >UCL but < UCL + ' | Jdetects Affected compound in
UCL No qualification for native sample
non-detects
% R > 2 LCL or 30% | Jdetects Affected compound in
‘ (whichever is lower) but <LCL | UJ non-detects native sample
%R >UCL + %2 UCL R all detects Affected compound in
native sample
No qualification for
non-detects
If > 50% of all MS or MSD |{ R all detects All compounds in native
spiked compounds are out of sample
control: R non-detects
When sample conc. is >4X | No evaluation None
spike conc. required
RPD > control limit_ J-detects Affected compound in
No qualification for native sample
non-detects
Field duplicates RPD > 25% water Discuss in data Field duplicate pair
quality assessment
RPD > 35%soil report
Acronyms:
%R - Percent recovery. MDL - Method detection limit
CCB - Continuing calibration blank. MS/MSD - Matrix spike/matrix spike duplicate
‘ CCV - Continuing calibration verification r - Correlation coefficient
ICB - Initial calibration blank RPD - Relative percent difference.
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ICV
LCL
LCS
LCSD
MB

Initial calibration verification UCL - Upper control limit.
Lower control limit

Laboratory control sample

Laboratory control sample duplicate

Method blank.

2.8.3 Data Validation Qualifiers

The following definitions provide explanations of the EPA (1994b and 1994c)
qualifiers to be assigned to analytical results during data validation, in accordance with
Tables 2.5 and 2.6. The data qualifiers described are applied to both inorganic and
organic results.

U
J

ulJ

The analyte was analyzed for and is not present above the reported SQL.

The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount actually
present in the environmental sample. The data should be considered as a
basis for decision-making and are usable for many purposes.

The data are rejected as unusable for all purposes. The analyte was
analyzed for, but the presence or absence of the analyte was not verified.
Resampling and reanalysis are necessary to confirm the presence or
absence of the analyte.

The analyte was not present above the reported SQL. The associated

numerical value may not accurately or precisely represent the
concentration necessary to detect the analyte in the sample.
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SECTION 3.0

ASSESSMENT AND OVERSIGHT
3.1 ASSESSMENT AND RESPONSE ACTIONS
3.1.1 Planned Assessments

This section describes participation in external and internal systems audits for
contractors and laboratories. There are no external audits scheduled for this project.

3.1.1.1 System Audits

System audits review laboratory operations and the resulting documentation. An
onsite audit ensures that the laboratory has all the personnel, equipment, and internal
SOPs needed for performance of contract requirements in place and operating. The
system audits ensure that proper analysis documentation procedures are followed, that
routine laboratory QC samples are analyzed, and that any nonconformances are identified

- and resolved.

Internal Audits

The laboratory must conduct internal system audits on a periodic basis. The
Laboratory QA Officer will document the results of these audits, and the laboratory will
provide the contractor with the results of these internal audits.

External .Audits — Fixed Laboratory Technical Systems Audit

The contractor Project QA Officer or designee may conduct an external system audit
of the laboratory during the performance project samples. This audit would evaluate the
capabilities and performance of laboratory personnel, items, and activities. It also
documents the measurement systems and identifies and corrects any deficiencies. The
contractor QA Manager acts on audit results by documenting deficiencies and informing
the contractor PM of the need for corrective action. The contractor PM may suspend
operations until problems are resolved. If conditions adverse to quality are detected, or if
the contractor PM requests additional audits, additional unscheduled audits may be
performed.

In addition to the contractor audit of the laboratory, various state and/or federal
agencies may conduct an audit prior to the commencement of the project, and may
conduct additional audits as deemed necessary. The frequency and schedule of any such
audits will be established by the auditing agency and coordinated directly with the
laboratory. :

3.1.1.2 Performance Evaluation Sample Tracking and Analysis Audits
Laboratory performance audits may be conducted to determine the accuracy and
implementation of the QAPP by the contractor Project QA Officer or designee prior to

initiation of field sampling. Unplanned audits may be implemented if requested by the
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contractor PM. In addition to in-house performance audits, the laboratory may also
participate in interlaboratory performance evaluation studies for different state or federal
agencies. The contractor Project QA Officer will act to correct any laboratory
performance problems.

3.1.1.3 Field Sampling Technical System Audits and Field Analytical Technical
System Audits

The mobilization stage may be audited before work begins to ensure that all procedures,
training, and materials are ready to support the QAPP. Field activities may be audited
during operation in order to assure compliance with the QAPP. Additional audits may be
required depending on the results of these audits.

3.1.2 Assessment Findings and Corrective Action Responses

The following procedures have been established to ensure that conditions adverse to
data quality are promptly investigated, evaluated, and corrected. Adverse conditions may
include malfunctions, deficiencies, deviations, and errors. When a significant condition
adverse to data quality is noted at the laboratory or in the field, the cause of the condition
will be determined and corrective action will be taken to prevent repetition. Condition
identification, cause, reference documents, and corrective action planned will be
documented and reported to the contractor project QA officer by the laboratory QA
officer. Following implementation of corrective action, the laboratory QA officer will
report the actions taken and their results to the contractor Project Manager and QA
Officer. A record of the action taken and results will be attached to the data report
package. If samples are reanalyzed, the assessment procedures will be repeated, and the
control limits will be reevaluated to ascertain if corrective actions have been successful.

Implementation of corrective action is verified by documented follow-up action. All
project personnel have the responsibility, as part of the normal work duties, to identify,
report, and solicit approval of corrective actions for conditions adverse to data quality.

Corrective actions will be initiated in the following instances:

£ When predetermined acceptance criteria are not attained (objectives for precision,
accuracy, and completeness);

£ When the prescribed procedure or any data compiled are faulty;

¢ When equipment or instrumentation is determined to be faulty;

¢ When the traceability of samples, standards, or analysis results is questionable;
¢ When QA requirements have been violated; |

¢ When designated approvals have been circumvented;

¢ As aresult of systems or performance audits;

¢ As aresult of regular management assessments;
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¢ As aresult of intralaboratory or interlaboratory comparison studies; and
& At any other instance of conditions significantly adverse to quality.

Laboratory project management and'staff, such as QA auditors, document and sample
control personnel, and laboratory groups, will monitor work performance in the normal
course of daily responsibilities.

The Laboratory QA Officer or designated alternate will audit work at the laboratory.
[tems, activities, or documents ascertained to be compliant with QA requirements will be
documented, and corrective actions will be mandated in the audit report. The contractor
Project QA Officer and Laboratory QA Officer will log, maintain, and control the audit
findings.

The contractor Project QA Officer and Laboratory QA Officer are responsible for
documenting all out-of-control events and nonconformances with QA protocols. The QC
checks, their frequency, acceptance criteria, and corrective actions for out-of-control data
are summarized in Table 2.4 for each analytical method. A nonconformance report will
summarize each nonconformance condition. No specific format for the nonconformance

“report is required. The report should state the problem and address the laboratory’s

process for corrective action. The laboratory will notify the contractor Project Manager
or QA Officer of any laboratory QA/QC nonconformance upon discovery. Copies of all
field change requests and corrective action forms will be maintained in the project files.
The contractor may initiate a stop-work order if corrective actions are insufficient.

3.2 REPORTS TO MANAGEMENT

At monthly intervals beginning with the initiation of sampling activities, the
laboratory will submit to the contractor’s project task manager a QA report that
documents laboratory-related QA/QC issues. These reports will include discussions of
any conditions adverse or potentially adverse to quality, such as:

¢ Responses to the findings of any internal or external systems or performance
laboratory audits; .

£ Any laboratory or sample conditions that necessitate a departure from the methods
or procedures specified in this QAPP;

£ Any missed holding times or problems with laboratory QC acceptance criteria; and
¢ The associated corrective actions taken.

Submittal of QA reports will not preclude earlier contractor notification of such
problems when timely notice can reduce the loss or potential loss of quality, time, effort,
or expense. Appropriate steps will be taken to correct any QA/QC concerns as they are
identified. The QA reports and a summary of the laboratory QA/QC program and results
will be included in the final project report.
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- SECTION 4.0

DATA VERIFICATION, VALIDATION AND USABILITY

4.1 DATA REVIEW, VALIDATION AND VERIFICATION
REQUIREMENTSAND METHODS

4.1.1 Contractor Data Validation

Contractor data validation procedures are described in Section 2.8.1.
4.1.2 Laberatory Data Review

The following sections describe laboratory data review and reporting.
4.1.2.1 Review Procedures for Definitive Data

The laboratory review of definitive data is a four-step process involving an evaluation
" by the analyst, a peer review, an administrative review, and a QA review. A checklist to
document each of the review processes will be required and must be included as part of
the final data deliverable to the contractor. All steps are described below.

The analyst will review 100 percent of all definitive data prior to reporting. The
establishment of detection and control limits will be verified. Any control limits outside
of the acceptable ranges specified in the analytical methods will be identified. Any
trends or problems with the data will be evaluated. The absence of records supporting the
establishment of control criteria or detection limits will be noted. Analytical batch QC,
calibration check samples, ICALs, CCVs, corrective action reports, the results of
reanalysis, sample holding times, and sample preservations will be evaluated.

Samples associated with out-of-control QC data will be identified in the data package
case narrative, and an assessment of the utility of such analytical results will be made.
The check of laboratory data completeness must be documented and will ensure that:

¢ All samples and analyses specified in the COC have been processed;
¢ Complete records exist for each analysis and the associated QC samples; and
¢ Procedures specified in this QAPP have been implemented.

An analyst other than the original data processor will be responsible for performing a
peer review of all steps of the data processing. A minimum of 25 percent of all data will
be reviewed. All input parameters, calibrations, and transcriptions will be checked. All
manually input, computer-processed data will be checked. Data review checklists will be
- used to document second level/peer review.

- QC sample results (LCSs, MS/MSDs, surrogates, and ICAL and CCAL standards) are
compared against stated criteria for accuracy and precision. QC data must meet
acceptance levels prior to processing the analytical data. If QC standards are not met, the
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cause will be determined. If the cause can be corrected without affecting the integrity of
the analytical data, processing of the data will proceed. If the resolution jeopardizes the
integrity of the data, reanalysis will occur.

An administrative review will be performed by the laboratory project manager on each
data deliverable package. The review will ensure that all requirements of the laboratory
and the data deliverable have been met and are complete.

A review of at least 10 percent of all data deliverable packages from a laboratory QA
officer must take place prior to the administrative review and final release of the data
deliverable to the contractor. The data packages will be randomly selected for review.

Decisions to repeat sample collection and analyses may be made by the contractor
project manager based on the extent of the deficiencies and their importance in the
overall context of the project.
4.2.1.2 Laboratory Data Reporting Flags

The laboratory must use the following qualifiers when reporting sample results.

Laboratory Ofganic Data Reporting Qualifiers

The laboratory must use the following qualifiers when reporting results of organic
analyses:

Value- If the result is a value greater than or equal to the PQL, the value is reported.

U- Indicates the compound was analyzed for but not detected. The number is the
project reporting limit (e.g., the nondetect limit) for the sample.

J- Indicates an estimated value. This flag is used to estimate a concentration for
tentatively identified compounds where a 1:1 response is assumed or when the
mass spectral data indicate identification criteria, but the result is less than the
specified detection limit. This flag will also be used to identify values falling
between the MDL and the PQL.

C- Applies to PCB parameters when the identification has been confirmed by
GC/MS.

B- Used when the analyte is found in the blank, as well as a sample. It indicates
possible/probable blank contamination and warns data user to take appropriate
action.

E- Identifies compounds whose concentrations exceed the calibration range of

the instruments for specific analysis.
D- Identifies all compounds analyzed at a secondary dilution.

A- Indicates that a tentatively identified compound (TIC) is a suspected aldol-
condensation product.
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RE-

Any other specific flags and footnotes that may be required to properly define
the results.

Analysis performed on a re-extracted sample.

Laboratory Inorganic Data Reporting Qualifiers

The laboratory must use the foliowing qualifiers when reporting results of inorganic

analyses.

Concentration Qualifiers:

B-

The reported value was obtained from a reading that was less than the PQL,
but greater than or equal to the MDL or instrument detection limit (IDL).

The analyte was analyzed for but not detected. The number is the project
reporting limit (e.g., the nondetect limit) for the sample.

Qualifier for specified entries:

The reported value is estimated due to the presence of interference(s).
Duplicate injection precision not met.

Spike sample recovery not within control limits.

The reported value was determined by the method of standard additions
(MSA).

Post-digestion spike for GFAA analysis is out of control limits (85-115%),
while sample absorbance is less than 50% of spike absorbance.

Duplicate analysis not within control limits.
Correlation coefficient for the MSA is less than 0.995.

Spike level under IDL with dilution.

(The use of "S", "W", or "+" is mutually exclusive. No combination of these
qualifiers should appear in the same field for an analyte.)

Method Qualifiers:
P- ICP.
A- Flame atomic absorption (FAA).

Furnace AA.
CV- Manual cold-vapor AA.

AV- Automated cold-vapor AA.
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AS- Semi-automated spectrophotometric.
C- Manual spectrophotometric.
T- Titrametric.
"~ NR- Analyte not required to be analyzed.
4.1.3 Review of Field Records
All field records will be evaluated for the following QC parameters:
4.1.3.1 Completeness of field records.

The check of field record completeness will ensure that all requirements for field
~ activities in the site-specific work plan have been fulfilled, that complete records exist for
each field activity, and that the procedures specified in the QAPP (or approved as field
change requests) were implemented. Field documentation will ensure sample integrity

and provide sufficient technical information to recreate each field event. The results of
~ the completeness check will be documented, and environmental data affected by
incomplete records will be identified in the technical report. The Project Manager will be
responsible for ensuring that all scoped field analyses have been performed during
sampling activities at each site. The completeness check will be performed on a daily
basis.

4.1.3.2 Identification of valid samples.

The identification of valid samples involves interpretation and evaluation of the field
" records to detect problems affecting the representativeness of environmental samples.
For example, field records can indicate if a well is properly constructed or if
unanticipated environmental conditions were encountered during construction.
Lithologic and geophysical logs may be consulted to determine if a well was screened
only in the water-bearing zone of concern. Records also should note sample properties
such as clarity, color, and odor. Photographs may show the presence or absence of
obvious sources of potential contamination, such as combustion engines in operation near
a well during sampling. Judgments of sample validity will be documented in the
technical report, and environmental data associated with poor or incorrect fieldwork will
be identified.

4.1.3.3 Correlation of data.

The results of field tests obtained from similar areas will be correlated. For example,
photo-ionization detector (PID) readings and VOC analysis results may be correlated.
The findings of these correlations will be documented, and the significance of anomalous
data will be discussed in the technical report.
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4.1.3.4 Identification of anomalous field test data.

Anomalous field data will be identified and explained to the extent possible. For
example, a water temperature for one well that is significantly higher than any other well
temperature in the same aquifer will be explained in the technical report.

4.1.3.5 Accuracy and precision of field data and measurements.

The assessment of the quality of field measurements will be based on instrument
calibration records and a review of any field corrective actions. Accuracy will be based
on check sample results (within control limits) and the frequency of calibration. Precision
will be based on replicate measurements during analysis. The accuracy and precision of
field measurements will be discussed. Field record review is an ongoing process. Field
team leaders will be responsible for ensuring that proper recording is performed during
sampling activities at each site.

4.2 USABILITY AND RECONCILIATION WITH DATA QUALITY
OBJECTIVES

Data from QC samples will be assessed by the contractor using the procedures and
criteria presented earlier in this section. In addition, the contractor will assess the
.usability of analytical data. Any limitations on data use will be expressed quantitatively
to the extent practicable. This data usability review will include a review of the
analytical methods, quantitation limits, and other factors important in determining the
PARCC parameters. The outcome of this data review will be a data set appropriate to
support project-specific DQOs. A data quality assessment (DQA) will be written and
submitted by the contractor, if required, summarizing the findings of the review, and
providing an assessment of overall data quality and usability.

Screening data will constitute all analytical method results from analyses performed
in a field laboratory environment. The contractor will determine if the DQOs for field
data have been met, and also will calculate the PC for field data results.

At a minimum, the review of screening data will focus on the following topics:
¢ Holding times;
& Method blanks;
¢ Field instrumentation calibration and detection limits;
¢ Completeness of data.
Field data will be validated using four different procedures, as described below:

¢ Routine checks (e.g., looking for errors in identification codes) will be made
during the processing of data.

¢ Internal consistency of a data set will be evaluated. This step will involve
plotting the data and testing for outliers.
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¢ Checks for consistency of the data set over time will be performed. This can be
accomplished by comparing data sets against gross upper limits obtained from
historical data sets, or by testing for historical consistency. Anomalous data
will be identified. '

¢ Checks may be made for consistency with parallel data sets. An example of
such a check would be comparing data from the same region of the aquifer or
volume of soil. ‘

The Project Manager (PM) will be responsible for field data assessment at the end of the
project. A discussion of the field data review will be included in the technical report.
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ATTACHMENT 1

ANALYTICAL LABORATORY ELECTRONIC DELIVERABLE
REQUIREMENTS



The electronic data deliverable (EDD) file from the laboratory will be a comma-delimited ASCII
(CDA) file in the format listed below. There will be one file per hard copy report and the filename
of the EDD file will be in the format REPORTID.txt or REPORTID.csv, where REPORTID is the
hard copy report identifier of sample delivery group.

The first row of the EDD will contain the 47 field name values as listed in the EDD
Specification Table ‘

The EDD Specification Table lists the attributes of the columns for each row of the CDA file.
The fields should be reported in the order indicated.

The Data Type column describes the value in the field as either text (alphanumeric), number
(numeric only), date (format: mm/dd/yyyy), or time (24-hour format hh:mm). If the field is
conditional or optional and there is no value to be reported, report a null (i.e., no) value. For a text
field, do not report a zero-length string (i.e., “).

The Data Length column contains the maximum length of a text value for the particular data
field.

The Rgmt column contains a code indicating whether the value is required (R) for all rows,
optional (O) for all rows, or conditional (C) and depends on the type of result reported.



EDD Specification Table

Field Field Data Data Rgmt Description and Comments
Number Name Type | Length :

lb VersionCode text 15 R | Code identifying the version of the EDD deliverable.

2 LabName text 10 R | Identification code for the laboratory performing the work. This
value is used to distinguish among different facilities.

3 SDG text 8 R | Sample delivery group designation.” Always populated for all
samples, including QC. '

4 FieldID text 13 R | Client sample ID as appears on COC with optional lab-assigned
suffixes and/or prefixes to make it unique. If the sample identifier on
the COC and the prefix/suffix is greater than 13 characters,
abbreviate the value but make it unique. For laboratory QC samples
(i.e., method blanks, lab control samples), use a unique lab sample
identifier.

5 NativelD text 13 R | Client sample ID, exactly as on the COC. No prefix or suffix

allowed. Used to identify the native sample from which other
samples are derived (e.g., QAQCType = "LR”, “MS”, or “SD”). For
laboratory QC samples (i.e., method blanks, lab control samples), use
a unique lab sample identifier. For lab blank spike (and blank spike
duplicate) samples, use the FieldID value that was assigned to the
associated method blank.




EDD Specification Table

Field
Number

Field
Name

Data
Type

Data
Length

Rqmt

Description and Comments

6

QAQCType

text

R

This is the code for the sample type. Any field sample that is not used
as lab QC and is not otherwise marked on the COC should have the
designation of “N” (normal field sample). No suffix allowed (i.e., do
not add numbers as suffixes to the QAQCType values as is called for
in the ERPIMS guidelines).

Note that if all analyses for a given sample are diluted, then the first
dilution should be designated as the normal sample. If more dilutions
are required, then the next dilution should be designated as the first
true dilution with a QAQCType value of “LLR” and a LRType value
of “DL” (see LRType, below).

LRType

text

This is the code for laboratory replicate sample type. Values are:
blank (if QAQCType value is nof “LR™),
“DL” (dilution),
“RE” (re-analysis),
“D” (inorganic duplicate),

“CF” (confirmation). -

For multiple dilutions or re-analyses of the same sample, append the
replicate number after the LRType value (i.e., “RE”, “RE2”, “RE3”,

etc.).




EDD Specification Table

Field
Number

Field
Name

Data
Type

Data
Length

Rqmt

Description and Comments

8

Matrix

text

R

Sample matrix code. Valid values are as follows: “AIR”, “WATER?”,
“SOIL”, unless otherwise provided by the project data manager and
marked on the COC. The use of “liquid”, “solid”, etc. for lab QC is
not allowed.

LabSamplelD

text

20

Laboratory sample ID. Prefix or suffix is allowed. This is where
dilutions or re-extractions are noted. Ex: “D97-11111RE” is
| acceptable. '

10

AnalysisMethod

text

20

Analysis method code. This is the identifier of the analytical method
that was performed on the sample. Example: SW8260A. Generic
names such as “EPA” should not be used.

11

ExtractionMethod

text

20

Preparation method code. A value in this field is required. If the
preparation is described in the method, use “METHOD”. If there is
no separate preparation required, use “NONE”. Note that Total and
Dissolved metal analyses are differentiated by the value in this
column. Note that Total, TCLP, and SPLP analyses are now
differentiated by the value in the LeachMethod column (see below).

12

SampleDate

date

Date of sample collection. Value is required for all samples sent to
the laboratory and samples derived from those samples. Format:
mm/dd/yyyy

13

SampleTime

time

Time of sample collection. Value is required for all samples sent to
the laboratory and samples derived from those samples. 24-hour
format: hh:mm




EDD Specification Table

Field Field Data Data Rqmt Description and Comments
Number Name Type | Length

14 | ReceiveDate date C | Date of sample receipt in the lab. Value is required for all samples
sent to the laboratory and samples derived from those samples.
Format: mm/dd/yyyy '

15 | ExtractDate date C Date of sample preparation (extraction or digestion). Value is
required if the ExtractionMethod field value is other than “NONE”.
Format: mm/dd/yyyy

16 | ExtractTime time C | Time of sample preparation. Value is required if the
ExtractionMethod field value is other than “NONE”. 24-hour format:
hh:mm

17 | AnalysisDate date R | Date of sample analysis. Value is required for all records. Format:
mm/dd/yyyy

18 | AnalysisTime time R | Time of sample analysis. Value is required for all records. 24-hour
format: hh:mm

19 | PercentSolids numb R | Percent solids within the sample. Should be zero for water samples.

er

20 | LabLotCtINum text 10 C Identifier of an autonomous group of environmental samples and
associated QC samples prepared together. For example, its value
can be a digestion or extraction batch ID. If there is no separate
extraction or preparation performed, leave this field blank.

21 CAS text 20 C CAS number of analyte, if available.




EDD Specification Table

Data

Field Field Data Rgmt Description and Comments
Number Name Type | Length

22 | ParamID text 12 R | Parameter identifier code for the parameter listed in the Analyte field.

23 | Analyte text 60 R | Name of analyte, chemical name.

24 | Result text 10 R | Result of the analysis. Surrogate analytes will be reported in units of
percent. All others will be reported in sample concentration units. If
undetected, report the adjusted MDL or adjusted RL, depending on
the project. (Reported as a text field to preserve significant figures.)

25 | ExpectedValue numb C “100” for surrogates; “0” (zero) for blanks; spike level plus parent

er result for LCS, and MS/MSD; parent value for lab duplicate; etc.

26 | Units text 10 R | Units of measure used in the analysis. Report “PERCENT” for
surrogate analytes and concentration units for all others.

27 | Dilution numb R | Total dilution reported in the analysis. Default value should be 1

er (one). This value should reflect changes to sample preparation
amounts as defined by the method (e.g., less sample used for standard
VOC analysis). '
28 | MDL numb C Minimum detection limit adjusted for preparation and dilution. Note
er that this value may be the method detection limit or the instrument
detection limit, depending on the method and the project
requirements. This value is not adjusted for percent moisture.
29 [ RL numb C Reporting limit adjusted for preparation and dilution. Value is not
er adjusted for percent moisture. Equivalent to PQL.




EDD Specification Table

Field Field Data Data Rgqmt Description and Comments
Number Name Type | Length _
30 | LabQualifier text 6 R | Lab qualifier for the results, as reported on the hard cbpy. Use “=" as
first (or only) qualifier value for detected results.
31 [ Surrogate text 1 R | Is the chemical a surrogate? Report “Y” for yes or “N” for no.
32 | Comments text 240 O | Comment field
33 | ParValUncert text 16 C Radiological parameter value uncertainty.
34 [ Recovery numb C Percent recovery for MS, SD, LCS, and surrogate compounds.
er
35 | LowerControlLimit numb C Lower control limit value for spiked compounds, expressed in units
er : of Percent. A value in this field is required if there is a value in the
Recovery field (Field No. 34).
36 | UpperControlLimit numb C Upper control limit value for spiked compounds, expressed in units
er of Percent. A value in this field is required if there is a value in the
Recovery field (Field No. 34).
. Weight basis for soil (or solid) sample analysis. Use “D” for dry-
37 |B text 1 R
asts X weight basis, “W” for wet-weight basis, or “X” if not applicable.
38 | ConcQual text 1 R Concentration qualifier. Use “=" for detects, “J” for estimated value
- (value between detection limit and reporting limit), “U” for
undetected result, or “E” for exceeded result.
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EDD Specification Table

Field Field Data Data Rqmt Description and Comments
Number Name Type | Length
39 | MDLAdjusted numb C | Minimum detection limit adjusted for preparation, dilution and
: er percent moisture. See the description of the MDL field (Field

No. 28) for an explanation of the contents of this field.

40 | RLAdjusted numb C | Reporting limit adjusted for preparation, dilution and percent

er moisture. Equivalent to PQL _

41 SampleDescription text 20 C Fgll sample identifier value as it appears on th(? COC. In some cases,
this may be the name of the sampling location instead of the sample.
Required for all samples that are either collected in the field and
specified on the COC, or derived from samples that are collected in
the field and specified on the COC.

R Analytical method used for leaching the sample. This applies to
42 | LeachMethod text 20
cachivietho ox TCLP, SPLP, or other leaching or pre-extraction leaching procedures
Use “NONE” if the sample was not leached.
C Date that the leaching method was performed (start date for multi-
43 | LeachDat dat oo
cachiiate are date leaching procedures). Value is required if the LeachMethod field
value is other then “NONE”. Format: mm/dd/yyyy.
. . C Time that the leaching procedure started. Value is required if the

44 | LeachTime fime ‘LeachMethod field value is other then “NONE”. 24-hour format:
hh:mm.

45 | LeachLot text 20 C Identifier of an autonomous group of environmental samples and.

associated QC samples leached at the same time. If the sample was
not leached, leave this field blank.




EDD Specification Table

Field Field Data Data Rqmt Description and Comments
Number Name Type | Length :
46 | AnalysisLot text 20 R | Identifier of an-autonomous group of environmental samples and

associated QC samples analyzed together. A value in this field is
{ mandatory (i.e., it should not be blank).

47 | CalRefID text 20 C Identifier of a group of.environmental and QC s§mples linked by a
common set of calibration records. All results with the same
CalRefID value will have had the same initial calibration run.

Each row is uniquely identified by the values in the following fields:

FieldlD
AnalysisMethod
ExtractionMethod
LeachMethod
ParamID

R AT ALY R IV A AN A

If an analytical sample must be diluted or reanalyzed and reported in addition to the original analytical sample, the diluted or reanalyzed sample
should have a FieldlD value that is different that that of the original sample. This can be accomplished through the addition of a suffix to the original
FieldID that establishes a new and unique FieldID for the associated records.

Example Valid Values

The project data manager will provide the laboratory with a list of valid values that the laboratory will use in constructing the EDD. Listed below
are some example valid values.




Field Name Valid Value Meaning
VersionCode 4.00AFCEE3 Format 4.00, AFCEE data values. LabQualifier field contains the
laboratory qualifier values defined in the AFCEE QAPP, version 3.0.
VersionCode 4.00EPACLP Format 4.00, EPA data values. LabQualifier field contains the |
standard EPA CLP lab qualifiers.
QAQCType N Normal, environmental sample
QAQCType LB Laboratory method blank
QAQCType | MS Laboratory matrix spike sample
QAQCType SD Laboratory matrix spike duplicate
QAQCType LR Laboratory replicate (dilution, re-analysis, duplicate)
QAQCType BS Laboratory method blank spike
QAQCType BD Laboratory method blank spike duplicate
LRType DL First dilution sample
LRType DL2 Second dilution sample
LRType DL3 Third dilution sample
LRType RE First re-analysis/re-extraction sample
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Field Name Valid Value Meaning
LRType RE2 Second re-analysis/re-extraction sample
LRType 'RE3 Third re-analysis/re-extraction sample
LRType D Inorganic duplicate sample
LRType CF First confirmation analysis sample
LRType CF2 Second confirmation analysis sample
LRType CF3 Third confirmation analysis sample
AnalysisMethod SWS8260A Volatiles by method 8260A in EPA SW846.
AnalysisMethod SW8270 Semivolatiles by method 8270 in EPA SW846.
AnalysisMethod SWe6010 ICP metals by method 6010 in EPA SW846.
AnalysisMethod SW7060 GFAA Arsenic by method 7060 in EPA SW846.
ExtractionMethod FLDFLT Field filtration for dissolved metals analysis
ExtractionMethod C3050 CLP-modified SW3050 acid digestion for metals analysis in soil
samples.
ExtractionMethod SWI311 TCLP extraction
ExtractionMethod DISWAT Distilled water extraction for analytes in soil samples.
ExtractionMethod SW3510 Separatory funnel extraction
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Field Name Valid Value Meaning
ExtractionMethod SW3540 Soxhlet extraction
ExtractionMethod - TOTAL Digestion of unfiltered waters for total metals analysis

ParamID 1T ACE Acetone

ParamlD AS Arsenic

ParamID BHCGAMMA - gamma-BHC (Lindane)

ParamID BZ Benzene

ParamiD CDS ~ Carbon disulfide

ParamID PB Lead

ParamID PHENOL Phenol

ParamlD SE Selenium

ParamID TCE | Trichloroethene
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NIROP Fridley Data Quality Objectives Notes
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NIROP FRIDLEY DATA QUALITY OBJECTIVES
ANOKA COUNTY PARK VEGETABLE OiL PILOT STUDY

‘Notes:

& This version of the notes represents all changes made in accordance with meetings and telephone
discussions up to and including the 08-21-01 teleconference. A record of meetings and
teleconferences is provided in Attachment 1.

E The partnering Team (PT) agrees that development of Data Quality Objectives (DQOs) is important .
to focus the planning effort and to obtain as much agreement as possible concerning the strategy
and criteria for completing each investigative effort. The team also acknowledges that DQO process
outputs are commonly based on assumptions that could be invalid or the DQOs themselves could be
flawed, for example, because of incomplete knowledge of site conditions at the time of planning. if
this proves to be the case, adjustments might be required to complete an investigation satisfactorily.
Deviations from the plan should be documented and justified.

&£ Where feasible, reference is made to existing documents to minimize the amount of detait that
needed to be recorded during this meeting. To save time, already established or addressed
previously, such as budget and schedule constraints, were deliberately omitted unless they would
have bearing on the development of strategies for solving the problems.

¢ Quality control (QC) samples (type, number, etc.) will be specified in accordance with Environmental
Protection Agency (EPA) and Minnesota Pollution Control Agency (MPCA) guidance in the Long
Term Monitoring (LTM) work plan (WP).

- & The DQOs began with a review of past activities and a discussion of the problem to be solved at

Fridley. It was quickly determined that there is more than one problem. The problems were
separated into problems A, B, C, and D. If more problems are identified at a later date, they will be
labeled alphabetically as was done for the first four problems. The notes in this document begin with
a statement of general DQOs and are followed by the DQOs specific to Problem A, Anocka County
Park Vegetable Oil Pilot Study. The DQOs for the other problems are provided in separate
documents.

& Formatting and renumbering of attachments necessary to render this set of DQOs self-consistent
was conducted by T. Johnston (TTNUS) after the notes were approved on 08-21-01. Changes made
were minimal and do not affect the technical content beyond the approved changes in the 08-21-01
teleconference.

DQO Step 1. State the Problem (General Section)

Conceptual Site Model (CSM): The Naval Industrial Reserve Ordnance Plant, Fridley (NIROP) has been
located in the northwestern portion of the Minneapolis/St. Paul Metropolitan area, in the city of Fridley,
Minnesota since 1941. The NIROP facility was the first government-owned, contractor-operated (GOCO)
facility. The facility is divided into two (2) areas on the basis of ownership. The government owned NIROP

- site (NIROP) consists of approximately 80.3 acres to the north. This area consists of the ordnance

manufacturing building and the property to the north of the building, known as the “North 40.” The NIROP
is contiguous and adjacent to buildings and property just to the south, owned and operated by United
Defense, Limited Partnership (UDLP). The UDLP property is 55.4 acres. Anoka County Riverfront Park
(ACP) to the west along the Mississippi River consists of approximately 59.8 acres. The NIROP site is
situated 30 feet above and 800 feet east of the Mississippi River, and approximately 4000 feet up river
from the Minneapolis Water Works river intake. Past disposal activities on the NIROP facility have
resulted in soil and ground water contamination. There is trichloroethene (TCE) contamination in NIROP
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upgradient wells (shallow, intermediate, deep and bedrock aquifers) indicating contamination may be
coming onto the NIROP site. Ten-ppb contour lines were drawn for shallow/intermediate and deep zones:

Shallow = 20' - 30 (approximate depth)
Intermediate = 30' - 80' (approximate depth)

Deep = 80' - 120 (approximate depth)
Bedrock = 120’ - 180 (actual depth)

Four extraction wells were installed in 1992 and two additional wells were installed in 1995 for hydraulic
containment of the TCE plume (capture and containment). Extra wells will be added this year (2001) to
prevent apparent "blow-by” of TCE past extraction wells. The area of contamination beyond the capture
well system is not dissipating as expected. The Minneapolis Water Works downstream of the site on the
Mississippi River has experienced a maximum TCE concentration of 1.9 ug/L. The UDLP has a plume
and extraction wells on their property, also. Regulators are working with UDLP to get them up to the
same level as the Navy with regard to water treatment/containment.

Pages 1 and 2 of he Record of Decision (ROD) state:
“This action addresses the principal threat posed by the NIROP by preventing
endangerment of public health, welfare, or the environment by implementation of this
Record of Decision through hydraulic containment and recovery of all future migration of
contaminated ground water from the NIROP and by recovery, to the extent feasible, of
contamination downgradient of the NIROP.”

“Also on page 2, the ROD speaks of “effective” hydraulic containment in the context of ”
...hydraulic containment and recovery of all future migration of contaminated ground water from
the NIROP...” The ROD goes on to say on page 3:

“A portion of the aquifer within the Anoka County Parkland closest to the Mississippi
River may not fall within the zone of capture of the ground water recovery system.
However, should this occur, contaminants in any uncaptured portion of the aquifer are
expected to dissipate by natural means over time to levels that are protective of human
health and the environment..."

The five-year review speaks of “substantial” containment. This term was used in the five-year review to
reflect that "total" (i.e., 100%) hydraulic containment, as required by the ROD, is not likely to be provable.
The meaning of "substantial” is not agreed upon. Total containment is interpreted by the partnering team
as to not knowingly leave blow-by. How this is determined is addressed under Problem B, Effectiveness
of Well Capture System. ’

Issue: How to define the degree of containment necessary to achieve substantial hydraulic containment
must be decided.

Based on an overly conservative analysis, which has since been deleted from Annual monitoring reports,
it was once estimated that up to 1 ton per year of TCE was flowing into the Mississippi River. The Navy
extraction wells have removed a total of 12.5 tons of TCE between 1992 and 1999

Based on the five-year review, a recommendation was made to evaluate whether a remedy existed for
the Anoka County Park (ACP) plume, and to evaluate the remedy (pp. 8 and 9 of the 5-yr review report).

At the 5-yr Review the following objectives were reiterated from the ROD:
“Installation and operation of a groundwater containment and recovery system to hydraulically
contain TCE contaminated groundwater to prevent further migration and to ultimately restore
groundwater quality in the aquifer to MCLs. Installation and operation of a groundwater
containment and recovery system to recover, to the extent feasible, TCE contaminated
groundwater beneath Anoka County Park.”

The Five Year Review goes on to recommend the following related to ACP:
E v
£ ..

Approved 8-21-01. 2



& The Navy will determine if any potential sources of contamination exist in Anoka County Park
that may impact residual groundwater contamination levels in the area where residual
groundwater contamination is present by September 1999.

AR

The Navy will determine what can be done to promote reduction of residual groundwater
contamination in Anoka County Park to a level that will significantly reduce residual
groundwater contamination, and determine if a response action will enhance the
effectiveness of the selected remedy as it relates to residual groundwater in Anoka County
Park by September 1999, and if warranted, will conduct a response action that will
significantly reduce residual groundwater contamination and enhance the effectiveness of the
selected remedy as it relates to residual groundwater contamination from NIROP in Anoka
County Park by September 2000."

Note the emphasis on contamination /eaving NIROP as opposed to entering the river.

Assumption: Preventing NIROP groundwater contamination from leaving the property is protective of the
Mississippi River. '

Assumption: FMC/UDLP contamination is distinct from NIROP contamination, even though it could be
difficult to separate the two.

Assumption: Soil is outside the scope of this groundwater (GW) operable unit (OU).
Assumption: The Prairie du Chien aquifer is not contaminated.

Note: There are four basic problems and hence four different decision statements. From this point on,
each probiem is dealt with individually, beginning on the next page. The problems are as follow:

1. Problem A Anoka County Park Vegetable Oil VOC Reduction Pilot Study

2. Problem B Effectiveness of Capture Well System and Capture Zone Analysis

3. Problem C: Groundwater Monitoring for Overall Contamination at NIROP (i.e., LTM)
4. Problem D: Exit Strategy (identified during the July DQO meeting)

The Anoka County Park Problem is presented here. The other problems are presented in separate DQO
notes, one set for each problem.

Consensus #1 (C1): The DQO notes will not be meeting minutes. The DQO notes will be an ongoing
(work in progress) document which documents the meeting'’s decisions.

C2: Work of day will be drafted after meeting and reviewed at beginning of the next morning. Have a
summary comments at the end of each am and pm. The team will recap the meeting's decisions at
meeting closure to ensure we get team buy-in on site.

C3: Be trustful of one another.

C4: Changes to DQO notes. Footnote on bottom of page, date it was approved for entire document.

Action Item #1 (Al #1): Team will be notified via email if there is é conference call scheduled to address
an action item. Team members will decide if they will be involved.

Al2: Initiating party of conference call (Al #1) will notify ail involved parties that a conference call will take
place (including date, time, topic).
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Problem A: Anoka County Park (ACP) Vegetable Oil Volatile Organic
Compound (VOC) Reduction Pilot Study

DQO Step 1. State the Problem

Conceptual Site Model of Anoka County Park:
- MS-46S had [TCE] ~ 18,000 ppb. Vegetable oil treatment process reduces trichloroethene (TCE)
by degrading to dichloroethene (DCE), then vinyl chioride (VC is more of a health threat than
TCE). These are eventually further degraded to ethenes.

The contaminated GW is treated in a given location (injection zone) and as it moves downgradient the
degradation products, DCE and VC are generated from TCE. TCE concentrations should decrease with
distance from the treatment zone. [DCE] and [VC] should increase downstream of the treatment zone but
they should eventually decrease in concentration through further degradation by the time the treated
water zone has reached the contingency wells.

We wish to determine whether the treatment is effective enough to be worth extending to other portions of
ACP with an objective of reducing contaminant concentrations at ACP to acceptable levels.

Consideration will also be given to extending the use of the technology to treatment of NIROP building
contaminant source areas. This pilot study of the vegetable oil injection technology is not required to
reduce contaminants to nondetectable concentration levels, or even maximum contaminant levels (MCLs)
within the time frame of the study. However, it should show promise for causing significant reductions in
contaminant concentrations that could be further reduced, either by continued treatment using this same
technology or by other means.

Note: There is a concern that VC generated during degradation of TCE and DCE may get to the river.
The pilot scale well configuration is presented in Attachment 2.

Past Data:
Ambient well fluctuation has been difficult to assess. Changes in sampling methods is suspected of being
a contributing factor to the observed fluctuations.

DQO Step 2. State the Decision

Study Question: Is the ACP pilot study successful in significantly reducing groundwater contamination in
the ACP shallow aquifer?

Potential Actions:
If successful:
1. Expand the use of the pilot study technology to the rest of the ACP
2. Consider using the technology in the NIROP source areas
If not successful, forego a larger scale implementation of the treatment technology and evaluate other
remedies for reducing the groundwater contamination

Decision Statement:
Determine whether the vegetable oil pilot test for ACP has significantly reduced groundwater
contamination from NIROP.

If it has, then declare the test a success and develop objectives for full-scale implementation of
the technology across ACP.

If it has not, then evaluate other remedies.

Assumption: The technology may be considered for use in the NIROP source area in the future.
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DQO Step 3. Inputs to the Decision

Baseline condition (ambient contaminant concentrations) and parameters: need to establish baseline
condition as benchmark for determining when acceptable cleanup is achieved (if the definition of success
is in terms of absolute concentrations after treatment).

Need to determine mean and variation for ambient conditions if we will measure contaminant
concentrations relative to ambient concentrations.

Note: One round of sampling to establish ambient conditions is acceptable for each contaminaht.

Analytes: Started with “all" VOCs; ended up with TCE, DCE, and VC; geochemical parameters as
presented in the Pilot Scale Work Plan. Will monitor cis- and trans-1,2-DCE isomers.

Analytical methods: as presented in pilot scale QAPP as approved by EPA and MPCA.

Sampling methods: The purge and sample method will be used. This method is consistent with MPCA
approved "Superfund and Voluntary Investigation and Cleanup Program, Sampling Protocol Template for
Monitoring Wells" (July, 2001). This will also be approved by EPA.

Assumption: Detection Limits must achieve regulatory limits (the HRL limit or MCL or surface water
standard, whichever is lowest, for each respective COC).

Action Levels:
Note: Percent contaminant reduction and absolute final contaminant concentrations were
" considered as measures of performance. Also considered was whether [TCE], [cis-1,2-DCE]},
[trans-1,2-DCE}; and [VC] all need to have goals (reference remedial technology vendor's
performance goals). It was agreed that all four chemicals should have goals.

Technology Vendor (Parsons) Performance Claim (Todd Wiedemeyer):

50% reduction in TCE concentration in at least one of the three immediately downgradient wells
(MWA1, 6, and 7) within 6 months. At any of the contingency wells (CW1, 2, and 3) VC and DCE
will not be above ambient levels within 6 months.

Note: The achievable % reduction in contaminant concentration will be sensitive to the initial
contaminant concentration.

Discussion ensued about whether the team would consider attainment of the vendor performance
claim to be a success. Consideration was given to a 50% reduction of 18,000 ppb leaving a
[TCE] of 9,000 ppb in the GW. The group agreed that a % reduction does not necessarily lead to
a reasonable final concentration because it depends on the starting concentration.
The actual action levels are présented in DQO Step 5.
Notice was taken of the fact that DCE and VC concentrations should not increase to
unacceptable levels whereas TCE concentrations must decrease to less than the action limit for
the test to be successful.

DQO Step 4. Define the Study Area Boundaries

Geographical boundary: as stated the ACP pilot study work plan. Action levels must be linked to
measurement position in the pilot study treatment zone.

Assumption: The selected pilot study location is representative of the rest of ACP. Therefore,
performance in this zone will represent performance across the ACP. .

Population of interest:
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Contaminated groundwater in shallow aquifer at location of pilot study; 10-foot screen top of
screen about 30' depth.

Assumption: TCE, DCE, and VC move essentially in unison in the shallow GW plume.

Note: TCE reduction occurs in the aquifer closest to the injected vegetable oil, in part, because of
dissolution into the vegetable oil used in the treatment process. Therefore, the [TCE] reduction will be
measured in wells MW 1, 6, or 7. [VC] and [DCE] are generated downstream of the injection zone so
their concentrations will be measured in wells 27S, 47S, CW -1, CW-2, and CW-3. The CW-1 and CW-3
wells will be spread out from their originally planned positions (as discussed in workplan revisions) to
better fill in the spaces between 27S and CW-2, and between CW-2 and 47S. This is expected to
facilitate interception of the treated water plume. Because the wells will be spread out and there could be
variations in flow from well to well (i.e., the treated water plume is not equally represented among all five
welis), evaluation of [VC] and [DCE] trends will be done for each well.

Temporal Boundary:
Period of performance: 0 year <= time <= 2 years.

Decision time frame: Decision will be made within 2-yr time frame.

Decision will be based on comparison of before treatment and after treatment concentrations of
target analytes.

Issues:

£ Remobilization of VOCs could occur near the river because high levels of adsorbed VOC re-
equilibrate with cleaner water coming from the treatment zone.

¢ Additional extraction wells could cause contaminant reduction in pilot test area.

¢ Additional extraction wells could affect potentiometric surface in pilot test area.

DQO Step 5. Develop a Decision Rule
Note: VOC;eea = TCE, cis-1,2,-DCE, trans-1,2-DCE and VC

Assumption: The treatment technology may be considered for use by the partnering team in NIROP
source areas (i.e., underneath building). There are many factors that will affect this decision. The
partnering team does not have enough information to address this more definitively at this time.

Baseline (i.e., ambient) concentrations and associated variability were established for DCE and VC by
performing statistical analyses on Total DCE and VC data from 1997 to 1999 in wells 27S and 47S.
These wells are two of the five contingency wells that will be used for monitoring cis- and trans-1,2-DCE
and VC and they bracket the entire array of five contingency wells. There are no VOC data available
from the other three contingency wells (CW-1, 2 and 3). There were not enough cis-1,2-DCE or trans-
1,2-DCE data for statistical analyses so the total DCE results were used as a surrogate for cis-1,2-DCE
and trans-1,2-DCE.Results of the statistical analyses (years 1997 to 1999) and the computed action limits
are shown in the next table. The action limits and uncertainties shown are expected to be “worst case”
values because they are based on data that span a 3-year period.
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Statistical Analysis and Action Levels

Overall Regulatory Action
Analyte Well 27S Well 47S Ambient Limit Level®
'g%tgll 1.2- 21p11ppb | 29ptppb | 20p 15 ppb® 70 ppb™ 90 ppb
Cis-1,2- DCE ID D ID 70 ppb ID
| Trans-1,2- DCE ID ID ID 100 ppb ID
'VC ND ND ND 0.18 ppb™ 0.3 ppb
Trichloroethene | 143 p 23" 60p 4 125 p 45 NA 1,000 ppb

(1) Used to represent cis- and trans-1,2-DCE because not enough data are available to compute results
for cis- and trans-1,2-DCE, individually.

(2) Number in this column represents worst case average conditions rounded down to nearest 5 units for
mean value and rounded up to nearest 5 units for standard deviation (1-sigma). The variability
affects the “number of samples” calculation. Greater variability leads to needing more samples.

(3) MCL

(4) Mean value plus regulatory limit in the pilot scale study area, rounded to one significant figure.

(5) The temporal data showed a clear downward trend (about 1,700 ppb down to about 150 ppb) over
the 1997-1999 time frame, and the trend leveled off over the last three data points. The values
shown are based on the last three rounds of data.

ID - insufficient data at this time. As baseline data are generated, these numbers will be inserted.

Note: T. Johnston (TtNUS) has verified with Paul Walz of Bay West (651-291-3491) that the standard
approach is to report results from both dituted and undiluted sets of results. Furthermore, we should be
able to achieve a detection limit of 0.17 ppb VC in all samples that have less than about 2,000 ppb TCE.
Samples with more than about 2,000 ppb TCE in them would have to be diluted to prevent instrument
down time, or additional analytical costs would be incurred for cleaning the high levels of TCE out of the
- analytical instruments and/or replacing damaged parts.

Decision Rules:
If [TCE] is reduced to < 1000 ppb AND the temporal [TCE] trend is not increasing in one or more of
wells MW 1, 6, or 7 AND if [VC], [cis-1,2-DCE] and [trans-1,2—-DCE] are <= (the COC'’s regulatory
limit + current ambient concentrations) in CW 1, 2, and 3 and 27-S and MS-47S within the 2 year
pilot study time frame, then declare success and develop objectives for full scale implementation of
the technology across ACP.

If [TCE] is not reduced to < 1000 ppb OR the temporal [TCE] trend is increasing in one or more of
wells MW 1, 6, or 7 OR if [VC], [cis-1,2—DCE] and [trans-1,2--DCE] are not <= (the COC’s regulatory
limit + current ambient concentrations) in CW 1, 2, and 3 and 27-S and MS-47S within the 2 year
pilot study time frame, then reevaluate the adequacy of the pilot study and/or evaluate alternate
remedies.

If [TCE] is reduced to < 1000 ppb AND the temporal [TCE] trend is not increasing in one or more of
well MW 1, 6, or 7 BUT the [VC] or [cis-1,2—DCE] or [trans-1,2--DCE] > (the COC's regulatory limit +
current ambient concentration) in wells 27S, 47S, CW-1, CW-2, or CW-3 within the 2-year pilot study
time frame, OR the [VC] or [cis-1,2--DCE or trans-1,2--DCE] trend is projected to increase to a level
that is greater than the action level within five years, then consult the partnering team to decide
whether implementation of Parsons' contingency plan is required.

Note: These decision rules are presented in flow chart form in Attachment 3. The use of TCE, VC, cis-
1,2-DCE and trans-1,2-DCE may be clearer in the flow charts.
On the assumed basis that the downgradient wells (27S, 47S, CW-1, CW-2 and CW-3) results will not be

averaged for each sampling round, a sampling strategy was developed to fit the DQOs. The strategy is -
provided in Attachment 4.
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DQO Step 6. Establish Error Tolerances

This step was not implemented. Instead, Tom Johnston (TtNUS) and B Lewis (TtNUS) worked up a
temporal sampling strategy based on the above DQO outputs. The development of that strategy is
described in Attachment 4. ‘

Note: The sampling plan described in Attachment 4 is consistent with the conversation held with Todd
Weidemeyer (Parsons). The strategy was described briefly to Todd Weidemeyer (Parsons) by Tom
Johnston (TtNUS) on April 2, 2001. Todd confirmed that only the well showing the greatest reduction in
TCE concentration should be used for data trending. Data from all wells will be evaluated and discussed
in the pilot study report, but only the well with the greatest TCE reduction will be used to evaluate the pilot
scale study success.

Note: Statistical basis could require more than the four sampling points already selected.
DQO Step 7. Optimize the Design

A sampling strategy is laid out in Attachment 4. Sampling locations are shown in the ACP Pilot Study
work plan.
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Attachment 1. DQO Meeting Record, 2001

DQO Meeting Attendees:
Meeting Dates
Name Affiliation 3/21-3/24, | 5/24, | 7112, | 7117- 8/21,

c® T T 19, F T
Joel Sanders SOUTHDIV X X X
Thomas Bloom USEPA X X X
Hal Davis USGS X X
Keith Henn TtNUS X X X X
Mark Sladic TtNUS X X X X
Cliff Casey SOUTHDIV X X
B. Venky Venkatesh'"’ CH2MHILL X X X X
Brian Lewis TINUS X X X
John Betcher® MPCA X X X
David Douglas'”’ MPCA X X X
Rick kuhlthau'" Techlaw X X
Tom Johnston TtNUS X X X X X
Paul Rice Galileo X
Todd Weidemeyer Parsons X
Dan Griffiths Parsons X
Mike Trojan ’ MPCA X

Y Not present in the DQO meeting on Friday, March 23, 2001.

@ Left the DQO meeting on Friday, March 23, 2001 after addressing their comments. The meeting

lasted about half an hour beyond that point to address comments of other meeting participants.

®The first day of this meeting was a day of DQO training presented by John Warren and Tom Dixon of
EPA headquarters. '

“ Arrived late on Tuesday.

C Charleston, SC

F Fridley, MN
T Teleconference
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Attachment 2. Veg. Oil Treatabiliity study well configuration .
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Attachment 3. Data Use Decision Logic

[[cotectiirstnies rounds of sampies |

[Con-cn nestround of samples lg-———-———

Mean [TCE] for
lastd sampling rounds plus
2 confirmatory rounds in

to develop ACLs

[ petition MPCA for variance

|

MW 1, 0r80r7
< 1000 ppd?°

test et 10% significance
shows decreasing {(TCE)

forlast3 sampling rounds
plus 2 confirmatory rounds

Mesn {trans-1,2-DCE)
forlast3 sampling rounds plus
2 contirmatary rounds
< (100+smbient)ppb?”

Mean [VC}lor tast
3 sampling rounds plus 2
confirmstory rounds
< 0.3 ppb?*

[cis-1.2-DCE}
trend projected to 5
yrs after pilot study start
> (70 + ambient)

{trans-1,2-DCE]
trend projected to 5
yrs after pilot study start
> (70 » ambient)

Partnering team
concludes thatParsons
Contingency Plan
is necessary?

Declare pilot study 3
failure. Do not

[VC)trend projected

consider using pitot
study technology in
other parts ot ACP

to 5 yrs sfter pitot study
start> (70 ¢+ ambient)
ppb?°

Davelop objectives for implem enting the
pilot study technology in other parts ot ACP

“ITCE}lis to be measured in the we!ll selected from CW 1, CW2 CW3, 275 and 475 thatshows the greatest[TCE]reduction;
[cis-1,2-DCE], [trans-1 2-DCE}, and {VC]are to be messured in alldowngradientwells (CW1,CW2, CW3,27S and 475).
ACL = Altsrnaste concentration limit

cis-1,2-DCE = cis-1,2-dichloroethens

trans-1,2-0CE = trans-1.,2-dichlorosthens

VC = Vinyl chioride
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Attachment 4. Sampling Strategy for Problem A: Anoka County Park (ACP) Volatile Organic
Compound (VOC) Reduction Pilot Study

Introduction :
With the help of Mike Trojan (MPCA) and Arthur Lubin (EPA Region 5), Tom Johnston (TtNUS) and Brian

Lewis (TtNUS) developed a more detailed sampling approach to deal with the TCE concentration data to
be collected over time during the ACP pilot study. That approach is presented here. It deals with not only
an expected decreasing concentration trend but also accommodates uncertainty in the data by using a
moving window average, which is explained below. First, the proposed data use is presented, then the
rationale for the proposal is presented.

Sampling Design (TCE, cis-1,2-DCE, trans-1,2-DCE, and VC)

Eight sampling events are proposed over the two year pilot test evaluation period: 0 months, 2 months, §
months, 8 months, 12 months, 16 months, 20 months, and 24 months. The spacing of sampling times is
closer together early in the pilot study to account for an expected rapid decrease in TCE concentrations.
More frequent sampling is necessary for defining a trend when concentration changes are more rapid. A
three-point moving average is recommended (justification found below) as a means of quantifying the
TCE, cis-1,2-DCE, trans-1,2-DCE, and VC concentrations during these evaluations. The multifold criteria
for success are presented in the next section. This proposed sampling design should allow a conclusion
of pilot test success to be drawn as early as possible during the pilot scale test while providing reasonable
confidence in the conclusion.

Criteria for Success (TCE)
The pilot study will be considered a success if all of the following criteria are met within the two-year pilot

test time frame:

1. The trichioroethene (TCE) concentration median over the three most recent sampling events is less
than 1,000 ppb in at least one of the three monitoring wells: MW1, MW86, and MW7,

2. The Mann-Kendall test for trends results in a conclusion that a downward trend (negative slope of
trend line) exists at 90% confidence. 90% confidence was selected as a reasonable level of
confidence consistent with the rigor of the study;

3. Concentrations of TCE biodegradation products, cis- and trans-1,2-dichloroethene (cis- and trans-1,2-
DCE) and viny! chloride (VC), do not exceed their current ambient concentrations plus the respective
regulatory limit in contingency wells CW1, CW2, CW3, 278, or 47S within the pilot study time frame. If
the VC OR cis-or trans-1,2-DCE concentration in any of the five contingency wells is greater than the
ambient concentration plus the regulatory limit, OR if thé VC OR cis- or trans-1,2-DCE concentration
trend projected to five years past the pilot study start date exceeds the action level, the Partnering

Team will discuss whether implementing the contingency plan is necessary.
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4. The concentration of each analyte is less than its action level based on an analysis of all data
obtained for the first sampling event for which the moving window average of TCE balls below 1,000
ppb PLUS two consecutive sampling events thereafter. That is, after the moving window [TCE] falls
below 1,000 ppb, two more sampling rounds will be conducted to verify that contaminant
concentrations are staying below 1,000 ppb.

Calculation of Action Levels

Action levels for the analytes to be measured are established as the analyte's regulatory limit plus the
ambient concentration of the ahalyte. Monitoring well data from 1997 through 1999 for wells 27S and 47S
were used to compute ambient concentrations. Action levels are presented in Problem #1 DQOs, Step 5.
The action levels for cis- and trans-1,2,-DCE are undetermined at this time because insufficient data were
available to compute the ambient concentrations of those analytes. Additional data must be collected to
compute the ambient concentrations.

The following reasoning was used to determine how many rounds of data are required to estimate the
ambient cis- and trans-1,2-DEC concentrations. The concentration of neither cis-1,2,-DCE nor trans-1,2-
DCE can be greater than the concentration of total 1,2-DCE (21 ppb). The ambient concentration of total
1,2-DCE (21 ppb) is relatively small — approximately one-fourth the cis- and trans-1,2-DEC regulatory
limits (70 ppb and 100 ppb, respectively). The standard deviation of the total 1,2-DCE ambient
concentration (11 ppb) is also relatively small. The year 2000 data for these analytes is comparable.
Therefore, it would be logical to use cis- and trans-1,2-DCE concentrations from the first round of
sampling and the year 2000 sampling to establish the action levels (ambient concentration + regulatory
limit) for both cis- and trans-1,2-DCE. The 2000 resuits for ¢is- and trans-1,2-DCE are presented here:

Sample Sample Date Parameter Result, ug/L QC Type Original
Sample
MS-47S 10/10/00 Ci1S-1,2-DCE 9.9 NA
MS-47S 10/10/00 TRANS-1,2-DCE 5.6 NA
MS-27S 10/12/00 CIS-1,2-DCE 6.2 NA
QCDO04 10/12/00 CIs-1,2-DCE 6.2 Duplicate MS-27S
MS-27S 10/12/00 TRANS-1,2-DCE 1U NA
" QCDO04 10/12/00 TRANS-1,2-DCE 1U Duplicate MS-27S

Justification for a Three-Point Moving Median (TCE)
Two approaches were originally considered for estimating whether pilot test success is achieved. Primary

emphasis was placed on the need to determine when TCE concentrations are less than 1,000 ppb. One
approach considered was a comparison of confidence bounds around a temporai [TCE] decay trend to
the 1,000 ppb TCE action level. Both linear and exponential decay models were considered. The second
approach was a comparison of a moving average TCE concentration to the 1,000 ppb TCE action level.
The confidence bounds approach was very unpredictable, in part, because the shape of the TCE decay
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function is unknown. That uncertainty, which adds to the random data uncertainties, resulted in a
requirement to collect numerous samples. The number of data points required to satisfy this approach
was judged to be artificially elevated and unwarranted because of the uncertainty in the decay function
shape.

The moving average approach was selected as the more viable option. This option also provides a
simpler mathematical approach than the confidence bounds strategy. A moving average is a data
smoothing technique that establishes the mean value of a set of most recently acquired data values. As
each new data point is acquired, the earliest data point in the window is discarded and the newest point is
used to compute the mean. Including a larger number of values within the window yields a greater degree
of smoothing. When rapid changes in concentration must be measured as a function of time, a large
window tends to average out the rapid change and to show a much less rapid change. Conversely,
including only a few data points within the window has a lesser smoothing effect. It aids in detecting rapid
changes but tends to limit the ability to distinguish a concentration difference between the data and a

‘numerical action level because of data scatter. The goal is to select a window size that will: (1) detect a

steep trend while (2) maintaining the ability to discriminate between a numerical action level and the data
average. If the data function (in this case, a temporal concentration decay function) is unknown or the
magnitude of the data uncertainty is unknown, this optimization will depend more on professional

judgment than on numerical computations.

Some limited data from groundwater monitoring wells was discussed during the DQO meetings. Any
random uncertainty (2-sigma) at concentrations between 500 ppb and 1,000 ppb are estimated to range
from O ppb to approximately 500 ppb. Using a single point concentration estimate, a maximum 500 ppb
error would lead to a maximum value of 1,500 ppb TCE being judged as a success (assuming the other
success criteria are also satisfied) even though 1,000 ppb is the action level. With a moving window
average the chance of declaring a final concentration as great as 1,500 ppb to be a success is reduced
further. It is believed that an error of this magnitude is tolerable given that other success criteria must
satisfied simultaneously. It is believed that, if the test is successful, [TCE] is likely to be decidedly less
than 1,000 ppb. So, a statistical strategy including a quantification of random errors was judged to be
unnecessary.

A goal used in developing the mathematical data summary requirements was to provide the earliest
possible conclusion of test success or failure while providing reasonable confidence in that conclusion.
This required a compromise between the number of time points to be included in the moving window and
the level of confidence obtained in the assessment. The level of decision confidence was not quantified
for reasons described above.
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A three-point moving average was selected as a reasonable compromise because:

1. At least three events are needed to evaluate a temporal trend and the associated uncertainties.
Furthermore, at least three points are required to establish a nonlinear trend which is the expected
general shape of the TCE decay function.

2. Including a third sampling event in the moving average facilitates the assessment of whether TCE
concentration rebounding occurs (TCE concentrations begin to increase after an observed decrease).
Admittedly the ability to detect rebound with only three data points is limited, but the partnering team
would have opportunities to collect additional data before declaring success or failure if data trends
are inconclusive. Discussions with Mike Trojan of the MPCA led to the conclusion that using the
Mann-Kendall test for trends would help in this regard.

3. At least two samples are needed to evaluate uncertainty in concentrations due to random error when
measuring any fixed concentration (e.g., when the slope of a temporal trend is equal to zero). If the
mean concentration for the last three sampling events is less than 1,000 ppb, even greater
confidence is provided that the true mean concentration is less than 1,000 ppb than if only the last

. one or two sampling events was considered. Based on rough uncertainty estimates of historical TCE
data, three points are viewed to be necessary to address this concern for concentrations between
500 ppb and 1,000 ppb. '

4. The selected width (three points) of the moving time window would not span such a long time frame
that a declaration of success is delayed unnecessarily. For example, even if the test is
overwhelmingly successful (e.g., [TCE] plummets to less than 1000 ppb within 2 months), a
declaration of success may be delayed for four months if the moving average time window is
expanded to include a fourth data value. A

‘Justification for a Three-Point Moving Median and projected Trend (VC and cis- and trans-1,2-
DCE)

The justification for using a moving average for these two analytes is similar to the justification for the
TCE moving window median. Use of a 5-year projected concentration trend protects against VC or cis-or
trans-1,2-DCE concentrations that keep increasing, even after completing the pilot study. It is assumed
that concenfrations of these analytes will not increase indefinitely and that, if the projected concentration
trend does not exceed the action limits after five years from the start of the test, the concentrations are
not likely to exceed the limits after beyond years.

"Validation" of the Number of Points in a Moving Window

it was decided that an independent test of the number of sample points included in the moving window
would be useful. ‘For this, EPA's DQO software, Decision Error Feasibility Trial (DEFT), was used to
compute the number of samples that should be averaged to determine whether the mean [VC] or {cis-
DCE] is greater than the action level. The reasoning was that, if the computed number of data points was
consistent with the estimate based on professional judgment, the judgment would stand without question.
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If the judgment and the number of computed data points that was computed using DEFT -differed
significantly, the judgment would be re-evaluated. The DEFT software is not strictly applicable to moving
window averages but it provides a technical basis for estimating the number of samples required to meet
decision performance specifications. The inputs to the model and the results are presented in
Attachment 2. The alpha and beta levels were set at A = 10% and E = 35%. Alpha is the risk of thinking
the action level is not exceeded when it is (i.e., incorrectly declaring success). Under these
circumstances the null hypothesis is that the test is unsuccessful, and the burden of proof is on the data
to demonstrate otherwise. Beta is the risk of thinking the action level is exceeded when it is not (i.e.,
incorrectly declaring failure). These were thought to represent reasonable risk levels for making each type
of decision error, especially considering that the estimates of standard deviation (see table of statistics in
DQO Step 5, Problem #1) are probably exaggerated. |f the estimated standard deviation was not thought
to be an overestimate, a lesser alpha value might be warranted. Given the outcome of the DQO
calculations, a moving window average of three data rounds in each well is a reasonable choice. The
choice of 35% false negative (E) error rate is conservative because it tends toward declaring the test a
failure more readily than declaring success.. However, the expected overestimate of sigma should result
in actual Type Il errors rates less than 35%. '

Note: Additional DCE calculations (not shown) reveal that both the A and E error rates can be reduced to
4% or less and still only three samples are required. On the other hand, for VC, reducing E to 31% and
leaving A at 10% increases the number of required samples to 4. This sensitivity in a small change of E

indicates that, VC could be the limiting case that governs the achievable decision performance.

Inclusion of a Non-parametric test for trends

Mike Trojan of MPCA also recommended using a non-parametric test for trends to help verify the
existence of a downward trend in the decay curve. Johnston (TtNUS) and Lewis (TtNIUS) agreed to this,
so the Mann-Kendall test for trends will be included in the data evaluation to establish whether a
downward trend exists in the TCE, cis-1,2-DCE , trans-1,2-DCE, and VC.

Expected Sampling Scheme Performance
Using the proposed sampling scheme and an expected initial TCE concentration near 15,000 ppb

(discussed during DQO meetings), a minimum of four sampling events is required. Two confirmational
rounds of sampling will be required thereafter. If all criteria for success are satisfied within two years of
the start of the pilot test, no further sampling events need to occur and a conclusion may be drawn at that
point concerning the success of the project. If the test is not declared a success, it will be considered a
failure and will not be applied in other parts of ACP.

Approved 8-21-01. : 16



Attachment 5

DQO Calculations

Note: Disregard costs presented at the bottom of each Decision Performance Goal Diagram. Those costs are included automatically in the EPA
DEFT software but were not used for these computations.

Note: Additional calculations reveal that the DEFT calculation is very sensitive to the value of the standard deviation of VC concentrations. This is
partly because of the small difference between expected concentrations and the action level, which is close to the VC detection limit. the Based
on these observations, the recommendation is to proceed with a three-point moving median and to expect to see essentially all non-detects for
vinyl chloride. If detectable levels of vinyl chloride are observed, a weight of evidence evaluation should be implemented to determine whether the
vinyl chloride is present at unacceptable concentrations.

Approved 8-21-01. 17



DEFT Number of Samples Calculation
Total 1,2-Dichloroethene (surrogate for cis- and trans-1,2,-DCE), sigma = 15 ppb

Decision Performance Goal Diagram
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DEFT Number of Samples Calculation
Vinyl Chloride, sigma = 1 ppb

Decision Performance Goal Diagram
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True Mean Concentration

Probability of deciding that the true
mean is greater than the action level

Simple Random Sampling Decision Error Limits

Action Level = 0.30 concentration prob(E) type
Cost = £131250.00 0.15 0.350 F{-)
Sample Size = 125 0.30 0.100 F(+)
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DEFT Number of Samples Calculaiion
Vinyl Chloride, sigma = 0.1 ppb

Decision Performance Goal Diagram
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DEFTNumberomenmesCahuhﬁon
Vinyl Chloride, sigma = 0.2 ppb

Decision Performance Goal Diagram
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DEFT Number of Samples Calculation
Trichloroethene, sigma = 45 ppb

Decision Performance Goal Diagram
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES

Effective June 2001 to June 2002 5/4/01
Parameter units  Method Method .CS Accuracy Precision MDL F{?poning En Chem

(prep) { analytical ) (% Rec.) (% RPD) Limit SOP #
Volatile 8260B :
1 - Propanol ug/L 5030 8260B N/A N/A 70-130 0-40 10.0 10.0 VOA-5
1,1 - Dichloroethane ug/L 5030 82608 83-132 0-10 83-141 0-6 0.47 1.0 VOA-5
1,1 - Dichloroethene ug/L 5030 82608 81-145 0-10 82-150 0-7 0.47 1.0 VOA-5
1,1 - Dichloropropent  ug/L 5030 82608 70-130 040 61-169 0-9 0.38 1.0 VOA-5
1,1,1 - Trichloroethar  ug/L 5030 82608 87-137 0-10 88-142 0-8 0.53 1.0 VOA-5
1,1,1,2 - Tetrachloro«  ug/L 5030 8260B 70-130 0-40 83-129 0-6 0.49 1.0 VOA-5
1,12 -Trichloro-1,2  ug/L 5030 82608 50-150 0-50 82-149 - 0-7 0.61 20 VOA-5
1,1,2 - Trichloroethar  ug/L 5030 82608 88-131 0-10 83-128 0-8 0.44 1.0 VOA-S
1,1,2,2 - Tetrachloro¢  ug/L. 5030 8260B ~ 86-132 0-10 72-144 0-12 0.64 1.0 VOA-5
1,2-Dibromo-3-Cl  ug/L 5030 82608 70-130 0-40 70-133 0-13 0.76 20 VOA-5
1,2 - Dibromoethane ~  ug/L 5030 8260B 70-130 0-40 82-126 0-9 0.39 1.0 VOA-5
1.2 - Dichlorobenzen  ug/L 5030 8260B 70-130 0-40 86-125 0-5 0.38 1.0 VOA-5
1,2 - Dichloroethane ug/L 5030 8260B 84-138 0-10 77-137 0-7 0.52 1.0 VOA-5
1,2 - Dichloroethene,  ug/L 5030 8260B 80-124 0-13 86-138 0-15 0.73 - 2.0 VOA-5
1,2 - Dichloropropant  ug/L 5030 82608 90-127 0-10 80-139 0-5 0.46 1.0 VOA-§
1,2,3 - Trichlorobenz  ug/L 5030 8260B 70-130 0-40 69-134 0-18 0.33 1.0 VOA-5
1,2,3 - Trichloroprop:  ug/L 5030 82608 70-130 0-40 80-126 0-14 0.51 1.0 VOA-§
1,2,3 - Trimethylbenz  ug/L 5030 82608 70-130 0-40 90-126 0-5 0.37 1.0 VOA-5
1,2,4 - Trichlorobenz ~ ug/L 5030 8260B 70-130 0-40 71-132 0-12 0.35 1.0 VOA-5
1.2,4 - Trimethylbenz  ug/L 5030 82608 70-130 0-40 89-129 0-7 0.27 1.0 VOA-5
1,3 - Dichlorobenzen  ug/L 5030 82608 70-130 0-40 86-126 0-5 0.42 1.0 VOA-5
1,3 - Dichloropropant  ug/L 5030 82608 70-130 0-40 87-125 0-6 0.42 1.0 VOA-5
1,3,5 - Trimethylbenz  ug/L 5030 82608 © 70-130 0-40 89-131 0-6 0.27 1.0 VOA-5
1.4 - Dichlorobenzen  ug/L 5030 82608 70-130 0-40 85-123 05 0.50 1.0 VOA-5
1,4 - Dioxane ug/L 5030 8260B N/A N/A 70-130 0-40 35.95 100.0 VOA-5
2 - Butanone ug/L 5030 8260B 59-122 0-10 44-141 0-17 1.03 5.0 VOA-5
2 - Chloroethylvinylet  ug/L 5030 8260B 70-130 0-40 N/A N/A 0.25 1.0 VOA-§
2 - Chlorotoluene ug/L 5030 82608 N/A N/A 91-128 0-5 0.25 1.0 VOA-5
2 - Hexanone _uglk 5030 82608 60-128 010  44-134 0-20 0.80 5.0 VOA-5
2 - Methylnaphthalen  ug/L 5030 82608 N/A N/A 70-130 040 0.37 5.0 VOA-5
2,2 - Dichloropropant  ug/L 5030 8260B 70-130 0-40 69-151 0-7 0.43 1.0 VOA-5
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES
Effective June 2001 to June 2002 5/4/01
Parameter units Method Method LCS 1 LCS Accuracy Precision MDL Reporting En Chem
(prep) ( analytical) (% Rec.) i(%: (% Rec.) (% RPD) Limit SOoP#

2,3 - Dichloropropent  ug/L 5030 8260B N/A N/A 91-127 0-6 0.39 1.0 VOA-5
4 - Chlorotoluene ug/L 5030 82608 70-130 0-40 87-128 0-5 0.37 1.0 VOA-5
4 -Methyl-2-penta  ug/L 5030 82608 67-132 0-10 64-137 0-19 0.90 5.0 VOA-5
Acetone ug/L 5030 8260B 24-151 0-15 5-153 0-17 1.64 5.0 VOA-5
Acetonitrile ug/L 5030 8260B N/A N/A 70-130 0-40 0.51 50.0 VOA-5
Acrolein ug/L 5030 .8260B N/A N/A 45-313 0-25 6.88 20.0 VOA-5
Acrylonitrile ug/L 5030 8260B N/A N/A 66-142 0-13 0.42 10.0 VOA-§
Allyl Chioride ug/L 5030 82608 N/A N/A 76-147 0-14 0.42 1.0 VOA-5
Benzene ug/L 5030 82608 83-128 0-10 89-138 0-8 0.44 - 1.0 VOA-5
Benzyl Chloride ug/L 5030 82608 N/A N/A 70-130 0-40 1.34 50.0 VOA-5
Bromobenzene ug/L 5030 8260B 70-130 0-40 87-127 0-5 0.39 1.0 VOA-5
Bromochloromethans  ug/L 5030 82608 70-130 0-40 81-135 0-9 0.54 1.0 VOA-5
Bromodichlorometha  ug/L 5030 82608 88-133 0-10 82-134 0-6 0.42 1.0 VOA-5
Bromoform ug/L 5030 82608 81-143 0-10 63-136 0-9 0.52 1.0 VOA-5
Bromomethane ug/L 5030 82608 48-130 0-13 34-176 0-32 0.69 . 20 VOA-5
Carbon disulfide ug/L 5030 82608 81-135 0-10 83-142 0-7 051 1.0 VOA-5
Carbon tetrachloride ug/L 5030 82608 72-147 0-10 79-145 0-8 0.54 1.0 VOA-5
Chlorobenzene ug/L 5030 82608 94-122 0-10 87-125 0-6 0.48 1.0 VOA-5
Chlorodibromomethe  ug/L 5030 82608 85-132 0-10 80-131 0-8 0.51 1.0 VOA-5
Chloroethane ug/L 5030 8260B 72-134 0-10 79-153 0-11 0.69 20 VOA-5
Chioroform ug/L 5030 8260B 86-132 0-10 86-136 0-8 0.47 1.0 VOA-5
Chloromethane ug/L 5030 8260B 19-143 0-10 61-161 0-14 0.83 2.0 VOA-5
Chloroprene ug/L 5030 8260B N/A N/A 70-130 0-40 1.01 10.0 VOA-5
cis - 1,2 - Dichloroett  ug/L 5030 82608 86-128 0-10 89-136 0-6 0.99 1.0 VOA-§
cis - 1,3 - Dichloroprc  ug/L 5030 82608 84-130 0-10 78-135 0-6 0.29 1.0 VOA-5
cis - 1,4 - Dichloro-2  ug/L 5030 82608 N/A N/A 57-136 0-16 0.57 1.0 VOA-5
Crotonaldehyde ug/L 5030 82608 N/A N/A 70-130 0-40 58.2 1000.0 VOA-5
Cyclohexane ug/L 5030 82608 N/A N/A 70-130 0-40 . 0.43 5.0 VOA-5
Cyclohexanone < ugll 5030 82608 N/A N/A 70-130 0-40 100 100.0 VOA-§
Di - isopropyt ether ug/L 5030 82608 70-130 N/A 73-150 0-5 0.28 1.0 VOA-5
Dibromomethane ug/L 5030 82608 70-130 0-40 78-133 0-7 0.59 1.0 VOA-5
Dichlorodifluorometh  ug/L 5030 8260B 50-150 0-50 72-143 0-9 0.94 2.0 VOA-5
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES

Effective June 2001 to June 2002 5/4/01
Parameter units Method Method LCS i Accuracy Precision MDL Reporting En Chem

(prep) ( analytical) (% Rec.) . (% Rec) (%RPD) Limit SOP #

‘Dichloroflucromethar  ug/L 5030 8260B N/A N/A 75-156 0-9 0.51 2.0 VOA-5
Diethyl ether ug/L 5030 8260B 70-130 0-40 77-142 0-12 0.51 1.0 VOA-5
Ethyl Acetate ug/L 5030 8260B N/A N/A 70-130 0-40 0.75 5.0 VOA-5
Ethyl methacrylate ug/L 5030 82608 N/A N/A 79-125 0-13 0.26 5.0 VOA-5
Ethylbenzene ug/L 5030 82608 93-124 0-10 93-127 0-7 0.39 1.0 VOA-5
Ethylene Oxide ug/L 5030 82608 N/A N/A 70-130 0-40 18.5 200.0 VOA-5
Hexachlorobutadiene  ug/L 5030 8260B 70-130 0-40 63-140 0-12 0.41 1.0 VOA-5
Hexachloroethane ug/L 5030 82608 N/A N/A 74-138 0-8 0.46 1.0 VOA-5
lodomethane ug/L 5030 8260B N/A N/A 52-174 0-14 0.24 5.0 VOA-5
isobutanol ug/L 5030 82608 N/A N/A 70-130 0-40 14.38 100.0 VOA-5
Isobutyl Acetate ug/L 5030 82608 N/A N/A 70-130 0-40 0.72 5.0 VOA-5
Isopropanol ug/L 5030 8260B N/A N/A 70-130 0-40 1.0 1000.0 VOA-§
Isopropy| Acetate ug/L 5030 82608 N/A N/A 70-130 0-40 0.39 20.0 VOA-5
Isopropyl benzene ug/L 5030 8260B 70-130 0-40 89-130 0-7 0.24 1.0 VOA-5
Methacrylonitrile ug/L 5030 82608 N/A N/A 70-130 0-40 0.51 5.0 - VOA-5
Methyl tert - butyl EtF  ug/L 5030 82608 70-130 0-40 81-129 0-10 0.38 1.0 VOA-§
Methyl Acetate ug/L 5030 8260B N/A N/A 70-130 0-40 1.37 5.0 VOA-5
Methyl Methacrylate ug/L 5030 82608 N/A N/A 80-126 0-15 0.54 5.0 VOA-5
Methylcyclohexane ug/L 5030 8260B N/A N/A 70-130 0-40 0.33 5.0 VOA-5
Methylene chiloride ug/L 5030 8260B 84-130 0-10 83-136 0-8 0.69 1.0 VOA-5
n - Butanol ug/L 5030 82608 N/A N/A 70-130 0-40 100.0 100.0 VOA-5
n - Butyl Acetate ug/L 5030 8260B N/A N/A 70-130 0-40 1.0 5.0 VOA-5
n - Butylbenzene ug/L 5030 8260B 70-130 0-40 83-138 0-8 0.32 1.0 VOA-5
n - Hexane ug/L 5030 82608 N/A N/A 70-130 0-40 0.35 5.0 VOA-5
n - Heptane ug/L 5030 8260B N/A N/A 70-130 0-40 0.75 5.0 VOA-5
n -~ Propanol ug/L 5030 82608 N/A N/A 70-130 0-40 10 10.0 VOA-5
n - Propyl Acetate ug/L 5030 82608 N/A N/A 70-130 0-40 1.0 20.0 VOA-5
n - Propylbenzene ug/L 5030 8260B 70-130 0-40 90-133 0-6 0.30 1.0 VOA-5
Naphthalene ug/L 5030 82608 70-130 0-40 65-138 0-16 0.45 1.0 VOA-5
p - Isopropylitoluene ug/L 5030 82608 70-130 0-40 81-136 0-7 0.27 1.0 VOA-5
Propionitrile ug/L 5030 82608 N/A N/A 70-130 0-40 1.24 20.0 VOA-5
sec - Butylbenzene ug/L 5030 82608 70-130 0-40 91-134 0-7 0.39 1.0 VOA-5
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES
Effective June 2001 to June 2002

5/4/01

Parameter units Method Method LCS LCS: Accuracy Precision MDL Reporting - En Chem

(prep) ( analytical) (% Rec.) (% Rec) (%RPD) Limit SOP #
Styrene ug/L 5030 82608 '90-117 0-10 87-125 0-7 0.24 1.0 VOA-5
tert - Butylbenzene ug/L 5030 82608 70-130 040 91-132 0-6 0.28 1.0 VOA-5
Tetrachloroethene ug/L 5030 82608 91-123 0-10 81-134 0-7 0.39 1.0 VOA-5
Tetrahydrofuran ug/L 5030 8260B 70-130 0-40 59-133 0-20 0.70 5.0 VOA-5
Toluene ug/L 5030 8260B 91-126 0-10 90-128 0-8 0.42 1.0 VOA-5
trans - 1,2 - Dichloror  ug/L 5030 8260B 79-125 0-10 86-140 0-9 0.38 1.0 VOA-5
trans - 1,3 - Dichloroj  ug/L 5030 82608 80-137 0-10 81-127 0-7 0.39 1.0 VOA-5
trans - 1,4 - Dichloro ug/L 5030 82608 N/A N/A 51-148 0-14 0.62 5.0 VOA-5
Trichloroethene ug/L 5030 82608 85-130 0-10 79-134 0-7 0.44 - 1.0 VOA-5
Trichlorofluorometha  ug/L 5030 82608 50-150 0-50 88-163 0-8 0.93 2.0 VOA-5
Vinyl acetate ug/L 5030 82608 N/A N/A 48-168 0-14 0.50 1.0 VOA-5
Vinyl chloride ug/L 5030 82608 67-125 0-11 82-149 0-13 0.77 2.0 VOA-5
Xylene, total ug/L 5030 8260B 94-117 0-13 87-129 0-8 0.71 3.0 VOA-5
Xylenes, -m, -p ug/L 5030 82608 85-129 0-10 85-130 0-15 0.69 2.0 VOA-5
Xylenes, -0 ug/L 5030 82608 83-125 0-6 89-127 0-6 0.76 1.0 VOA-5
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Effective June 2001 to June 2002

EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES

5/4/01

Parameter units Method Method Lcs %Accuracy Precision MDL Reporting En Chem
(prep) (analytical) (% Rec.) (%Rl i (% Rec.) (% RPD) Limit SOP #
Wet Chemistry
Nitrogen, nitrate + nitrite-  mg/L N/A 300.0 90-116 N/A 63-132 0-3 0.15 0.20 WCM-60
Nitrogen, nitrate - lon Chrc  mg/L N/A 300.0 90-110 N/A 90-110 0-6 0.13 0.20 WCM-60
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Sheet1
EN CHEM GREEN BAY LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR AQUEOUS SAMPLES
| Effective June 2001 to June 2002 | 5/4/01
|Paramete _
r Units | Method | Method LCS : Accuracy | Precision| MDL |ReportingW. Length| SOP's
( :
analytical _ ,
(prep) ) (% Rec.) | . (% Rec.)|(%RPD) Limit Alt.
; é Isotope
Volatiles
Methane, Ethane, Ethene, & Propane List
Ethane ug/L 5030B [Headspacd 70-130 0-20 70-130 0-20 1.6 5.6 N/A  |G3-VOA-18
Ethene ug/L 5030B |[Headspacg 70-130 0-20 70-130 0-20 1.4 5.0 N/A | G3-VOA-18
Methane ug/L 5030B ([Headspacg 70-130 0-20 70-130 0-20 2.0 2.8 N/A | G3-VOA-18
Propane ug/l 5030B |Headspacg 70-130 0-20 70-130 0-20 3.2 8.0 N/A | G3-VOA-18
contro., Ics sure
s:es,wp/projects/739484/43.XLS Page 6
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR NON-AQUEOUS SAMPLES

Effective June 2001 to June 2002 | 5/4/01
|Parameter; Units Method Method LCS Accuracy |Precision| MDL |Reporting/W. Length| En Chem
(
analytical
(prep) ) (% Rec.) (% Rec.) [(% RPD) Limit Alt. SOP #
Isotope

Wet Chemistry
Total orgarimg/kg | 9060 9060 86-130 N/A 35-155 0-16 91 500 N/A WCM-9
s:es/wp/projects/739484/44.XLS Page 7
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR NON-AQUEOUS SAMPLES
Effective June 2001 to June 2002 5/4/01
Parameter] Units | Method | Method LCS Accuracy [Precision| MDL |Reporting|W. Length| En Chem
(
analytical
( prep) )  [(%Rec. (% Rec.) |{(% RPD) Limit Alt. SOP #
' Isotope

Wet Chemistry
Total orgarimg/kg | 9060 9060 86-130 N/A 35-155 0-16 91 500 N/A WCM-9
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EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR NON-AQUEOUS SAMPLES

Effective June 2001 to June 2002 5/4/01
Parameter] Units | Method | Method LCS Accuracy | Precision| MDL |Reporting|W. Length| En Chem
(
analytical
( prep) ) { % Rec.) (% Rec.) [(% RPD)| Limit Alt. SOP #
Isotope

Volatiles
Target Compound List - 4.2 ( w/ Method 8260B )
1.1 - Dichlqug/kg 5035 82608 70-130 0-40 43-156 0-26 1.05 5.0 N/A VOA-9
1,1 - Dichlqug/kg 5035 82608 53-138 0-10 36-169 0-24 1.24 5.0 N/A VOA-9
1,1,1 - Triclug/kg 5035 82608 70-130 0-40 50-144 0-26 1.03 5.0 N/A VOA-9
1,1,2 - Triclug/kg 5035 8260B 70-130 0-40 61-126 0-21 1.32 10.0 N/A VOA-9
1,1,2 - Triclug/kg 5035 82608 70-130 0-40 67-127 0-13 1.22 5.0 N/A VOA-9
1,1,2,2 - Tqug/k 5035 82608 70-130 0-40 D-209 0-27 0.83 5.0 N/A VOA-9
1,2 - Dibrofug/kg 5035 82608 70-130 0-40 6-162 0-29 1.11 5.0 N/A VOA-9
1,2 - Dibrotug/kg 5035 82608 70-130 0-40 57-128 0-13 0.94 5.0 N/A VOA-9 |
1,2 - Dichlqug/kg 5035 82608 70-130 0-40 36-130 0-21 0.92 5.0 N/A VOA-9
1,2 - Dichiqug/kg 5035 82608 70-130 0-40 50-143 0-11 1.21 5.0 N/A VOA-9
1,2 - Dichlqug/kg 5035 82608 70-130 0-40 55-137 0-8 0.87 5.0 N/A VOA-9
1,2,4 - Triclug/kg 5035 82608 70-130 0-40 D-135 0-19 1.05 5.0 NA | VOA9
1,3 - Dichlqug/kg 5035 82608 70-130 0-40 34-134 0-22 0.79 5.0 N/A VOA-9
1,4 - Dichldug/kg 5035 8260B 70-130 0-40 29-135 0-25 1.24 5.0 ~ N/A VOA-9
2 - Butanorug/kg 5035 82608 70-130 0-40 70-130 0-40 1.56 10.0 N/A VOA-9
2 - Hexanoug/kg 5035 8260B 70-130 0-40 70-130 0-40 1.93 10.0 N/A VOA-9
4 - Methyl {ug/kg 5035 8260B 70-130 0-40 70-130 0-40 1.79 10.0 N/A VOA-9
Acetone |ug/kg 5035 82608 70-130 0-40 70-130 0-40 5.54 10.0 N/A VOA-9
Benzene |ug/kg 5035 82608 74-133 0-8 43-151 0-18 0.94 5.0 N/A VOA-9
Bromodich|ug/kg 5035 8260B 70-130 0-40 57-124 0-13 0.95 5.0 N/A VOA-9
Bromoformug/kg 5035 82608 70-130 0-40 51-115 0-13 0.85 5.0 N/A VOA-9
Bromometiug/kg 5035 82608 50-150 0-50 63-169 0-24 1.14 10.0 N/A VOA-9
Carbon dis{ug/kg 5035 82608 70-130 0-40 70-130 0-40 1.18 5.0 N/A VOA-9
Carbon tetjug/kg 5035 82608 70-130 0-40 43-143 0-30 1.21 5.0 N/A VOA-9
Chlorobengug/kg 5035 82608 86-129 0-7 66-114 0-20 0.77 5.0 N/A VOA-9
s:es;wp/projects/739484/46.XLS Page 9




EN CHEM MADISON LABORATORY ANALYTICAL METHODS, QA OBJECTIVES FOR NON-AQUEOUS SAMPLES

Effective June 2001 to June 2002 | 5/4/01
Parameter] Units Method | Method LCS Accuracy | Precision| MDL |Reporting|W. Length| En Chem
(
analytical
( prep) ) (% Rec. (% Rec.) (% RPD) Limit Alt. SOP #
Isotope

Chlorodibr{ug/kg 5035 8260B | 70-130 44-133 0-27 0.84 5.0 N/A VOA-9
Chloroethalug/kg 5035 8260B | 50-150 0-50 50-161 0-18 1.97 10.0 N/A VOA-9
Chloroformug/kg 5035 8260B | 70-130 0-40 50-145 0-16 1.07 5.0 N/A VOA-9
Chlorometlug/kg 5035 82608 50-150 0-50 51-167 0-22 1.2 10.0 N/A VOA-9
cis - 1,2 - Qug/kg 5035 8260B | 70-130 0-40 64-126 0-15 1.10 5.0 N/A VOA-9
cis - 1,3 - Qug/kg 5035 8260B | 70-130 0-40 58-122 0-14 1.14 5.0 N/A VOA-9
Cyclohexafug/kg 5035 82608 | 70-130 0-40 70-130 0-40 1.10 10 N/A VOA-9
Dichlorodiflug/kg 5035 82608 50-150 0-50 33-162 0-22 257 10 N/A VOA-9
Ethylbenzegug/kg 5035 82608 70-130 0-40 58-129 0-27 2.15 5.0 N/A VOA9 |
Isopropy! bjug/kg 5035 8260B | 70-130 0-40 49-134 0-20 1.01 5.0 N/A VOA-9
Methyl - tefug/kg 5035 82608 70-130 0-40 70-130 0-40 0.96 5.0 N/A VOA-9
Methyl Acgug/kg 5035 82608 70-130 0-40 70-130 0-40 1.32 10 N/A VOA-9
Methylcyclqug/k 5035 82608 | 70-130 0-40 70-130 0-40 1.16 10 N/A VOA-9
Methylene |ug/kg 5035 8260B | 70-130 0-40 40-154 0-17 0.99 5.0 N/A VOA-9
Styrene  lug/kg 5035 8260B | 70-130 0-40 D-163 0-50 0.97 5.0 N/A VOA-9
Tetrachlorqug/kg 5035 82608 70-130 0-40 58-137 0-26 1.14 5.0 N/A VOA-9
Toluene |ug/kg 5035 82608 | 85-131 0-8 65-128 0-17 1.28 5.0 N/A VOA-9
trans - 1,2 {ug/kg 5035 8260B | 70-130 0-40 64-132 0-26 1.11 5.0 N/A VOA-9
trans - 1,3 jug/kg 5035 8260B | 70-130 0-40 55-125 0-16 1.07 5.0 N/A VOA-9
Trichloroet{ug/kg 5035 8260B | 60-132 0-10 22-179 0-22 0.93 5.0 N/A VOA-9
Trichloroflug/kg 5035 82608 | 50-150 0-50 55-148 0-22 1.56 10 N/A VOA-9
Vinyl chlorijug/kg 5035 82608 50-150 0-50 42-162 0-20 1.89 10.0 N/A VOA-3
Xylene, tot{ug/kg 5035 82608 | 70-130 0-40 54-131 0-22 2.69 15.0 N/A VOA-9
s:es;wp/projects/739484/46.XLS Page 10
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1.0 POLICY STATEMENT

This Quality Manual summarizes the policies and operational procedures associated

- with En Chem, Inc. (En Chem) laboratory located in Green Bay, WI. Specific protocols
for sample handling and storage, chain-of-custody, laboratory analyses, data reduction,
corrective action, and reporting are described. Adhereance to procedures listed in this
manual shall be the responsibility of all En Chem employees of the Green Bay
Laboratory. Laboratory management shall be responsible for seeing that procedures
and practices described in this manual, and all referenced Standard Operating
Procedures (SOPs), are fully implemented.

The En Chem Green Bay Laboratory performs chemical analyses for inorganic and
organic constituents in aqueous and solid matrices.

The technical and service requirements of all requests to provide analyses are
thoroughly evaluated before commitments are made to accept the work. This includes
a review of facilities and instrumentation, staffing, and any special QC or reporting
requirements. All measurements are made using published reference methods or
methods developed by En Chem Green Bay. All methods are validated according to the
procedure described in Appendix B prior to use.

Any unusual requests, such as lower detection limits or additional QC, that are specified
on the work order or project QAPP, will take precedence over this QA Manual if they
conflict.

1.1 Mission Statement

It is En Chem’s mission to pro-actively serve our customers by continually improving the
cost effectiveness and quality of our products and services. We will accomplish this by
building a team of professionals who develop and maintain a quality and service
oriented attitude that leads the industry and creates a sustainable advantage for En
Chem.
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1.2 National Environmental Laboratory Accreditation Conference (NELAC)
Compliance v

- All policies and procedures have been structured in accordance with the NELAC
standards adopted in July 1998 and applicable EPA requirements, regulations,
guidance, and technical standards. This manual has been prepared in accordance with
the guidance documents listed in Section 15 of this manual. Further details on these
policies and procedures are contained in-SOPs and related documents.

A Certification Statement which addresses continual compliance with NELAC standards
is included in Appendix A of this manual.

1.3 Staff Freedom From Undue Pressures

En Chem laboratory staff shall not be subject to any commercial, financial, or other
undue pressures which might adversely affect the quality of their work. Any member of
the staff who feels the quality of their work is potentially compromised by these, or any
other influence, should bring their concerns to the attention of the QA Officer and/or the
President of En Chem. ‘



Quality Manual

En Chem, Inc.- Green Bay
Revision 0

Section 2

Page 1 of 3

2.0 ORGANIZATION AND RESPONSIBILITIES

2.1 Organization Chart

An organizational chart for En Chem is shown in Appendix C.

‘A listing of credentials for all laboratory staff is presented in Appendix D.

2.2 Laboratory Director

The Laboratory Director is responsible for:

Defining the minimal level of experience and skills necessary for all positions in
the laboratory. In addition to education and/or experience, basic laboratory skills
are considered.

Ensuring that all technical laboratory staff have demonstrated initial and ongoing
proficiency in the activities for which they are responsible.

Ensuring that the training of personnel is kept up-to-date.

Documenting all analytical and operational activities.

Supervising all personnel.

Ensuring that all sample acceptance criteria, as defined in SOP GEN-30, are
verified and that samples are logged into the sample tracking system and
properly labeled and stored.

Performing an annual Management System Review.

Documenting the quality of analytical results reported by the laboratory.
Ensuring that the laboratory-has the appropriate resources and facilities to
perform requested work.

Ensuring that corrective actions relating to findings from the internal audit are
completed.

Nominating deputies when the Technical Director or Quality Assurance (QA)
Officer is absent. ‘

Responsible for overall operation of the organization including fiscal resources
and personnel. Examples of these duties include business development,
approval of capital investments, coordination of branch offices and long range
planning.
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2.3 Quality Assurance Officer

As shown in Appendix C, the QA Officer is independent of direct job involvement and
day-to-day operations, and reports directly the Laboratory Director, to resolve any
dispute involving data quality. The QA Officer is responsible for the implementation of
the Quality System. The QA Officer is authorized to stop work as deemed necessary in
the event of serious QA/Quality Control (QC) issues. Specific functions and duties
include: '

Performing QA audits on various phases of laboratory operations.

Reviewing and approving QA plans and procedures.

Providing QA technical assistance to project staff.

Reporting on the adequacy, status, and effectiveness of the Quality System
regularly to the Technical Director and Laboratory Director.

Overseeing laboratory QA and QC.

Overseeing QA/QC documentation. .
Overseeing implementation, and monitoring of, laboratory corrective actions.
Overseeing preparation and maintenance of SOPs.

Approval of SOPs and QA Procedures.

Approval of any/all Quality Assurance Project Plan (QAPP).

Serving as the focal point for QA/QC and being responsible for the oversight and/or
review of quality control data.

Having documented training and/or experience in QA/QC procedures and being

“knowledgeable in the quality system as defined under NELAC.

Having a general knowledge of the analytical test methods for which data review is
performed.

Conducting internal audits on the entire technical operation annually.

Notifying laboratory management of deficiencies in the quality system and
monitoring corrective action.

2.4 Technical Directors for Chemical Analyses

The Technical Director for Chemical AﬁaIySes reports to the Laboratory Operations
Manager and is responsible for: '

Coordinating laboratory analyses.
Supervising in-house sample management.

- Scheduling sample analyses.
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Overseeing data review.

Overseeing preparation and approval of final labortaory reports.

Participating in the annual Management System Review.

Certifying that personnel with appropriate educational and/or technical background
perform all tests for which the laboratory is accredited.

2.5 Technical Staff

Technical staff are responsible for sample analysis and identification of corrective
actions. All personnel are responsible for complying with all quality assurance/quality
control requirements that pertain to their organizational/technical function. As
documented in the employee records, each technical staff member has the experience
and education to adequately demonstrate knowledge of their particular function and a
general knowledge of laboratory operations, analytical test methods, quality
assurance/quality control procedures and records management. A listing of all staff,
positions, educational background and experience is included in Appendix D.

2.6. Training

All employees are required to read, understand, and use the latest version of each
laboratory SOP, which relates to their job responsibilities. The procedures in SOP
G1-LAB-8 document the use of current SOPs. Analysts and Technicians demonstrate
continued proficiency by acceptable performance of a blind QC Check Sample (single
blind to the analyst) at least once per year. Documentation of proficiency is maintained
in laboratory training files by the QA Officer.

2.7 Laboratory Capabilities

The En Chem Green Bay laboratory performs analyses on aqueous and solid matrices
for environmental contaminants. Analyses performed are listed in Appendix E, along
with the analytical technique, literature references, and the corresponding

En Chem SOP.
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3.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objectives of the En Chem Green Bay laboratory are to develop and
implement SOPs for chain-of-custody, laboratory analysis, and results reporting which
will provide results of known and documented quality. The procedures provide a
comprehensive and effective quality control program to measure and validate laboratory
performance. The system provides for the maintenance of records relating to sample
submittal and the production of accurate, precise, and complete laboratory data, using
approved or proven methods. In addition, the system identifies factors which may
adversely affect quality and provides for corrective action when necessary.

Several indicators are used as qualitative and quantitative descriptors in interpreting the
degree of acceptability or utility of data. The principal indicators are precision, bias
(accuracy), representativeness, comparability, completeness, and detection limits.
These indicators, defined below in detail, provide goals for the quality of data generated
in the analytical measurement process.

3.1 Precision

Precision is a measure of the degree to which two or more measurements are in
agreement.

Precision is assessed through the calculation of Relative Percent Difference (RPD)
between a sample matrix spike (MS) and matrix spike duplicate (MSD). The RPD is

. compared to acceptance limits derived from historical laboratory data or from control
limits presented in a project specific QAPP. In cases where an insufficient quantity of
sample is available for matrix spikes the precision will be evaluated by calculation of the
RPD between a Laboratory Control Sample (LCS) and a LCS Duplicate (LCSD).

The RPD is also determined through the assay of field or laboratory duplicates.

For replicate results D; and D,, the RPD shall be calculated:

RPD = "M-XIOO
[ (D, +D,)

2 >]
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- 3.2 Accuracy

Accuracy is the degree of agreement between an observed value and an accepted
reference or true value. Accuracy is expressed in terms of percent recovery (%R).

%R = Mx 100
T
Where:
%R = Percent Recovery
O = Concentration of analyte observed in the spiked sample.
0 = Concentration of analyte observed in the unspiked sample.
Ti = .Concentration of the Spike

Accuracy is assessed through the analysis of MS/MSD, quality control check samples,
laboratory control samples, and surrogate compound spikes. The % Recovery obtained
is compared to control limits derived from historical laboratory data or from control limits
presented in a project specific QAPP.

3.3 Representativeness

Representativeness expresses 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 within a defined spatial and/or
temporal boundary.

Representativeness is ensured by using the proper analytical procedures, appropriate
- methods and meeting sample holding times.
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3.4 Completeness

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

Laboratory completeness is a determination of the amount of valid measurements
obtained compared to all the measurements taken in the project. The laboratory

-completeness objective is to generate valid data for all samples at a rate greater than
95 percent of all samples analyzed. '

3.5 Comparability

Comparability is an expression of the confidence with which one data set can be
compared to another.

Comparability is achieved by following Standard Operating Procedure, analysis within
holding times, the use of approved analytical methods, use of consistent detection
levels, and consistent rules for reporting data (including reporting results in common
units).

3.6 Detection Limits

3.6.1 Method Detection Limits

Method Detection Limits (MDLs) are determined for all analytes as specified in the

laboratory SOP G1-QUA-2. The laboratory SOP is based on EPA guidance given in
Title 40, Code of Federal Regulations, Part 136, Appendix B.

3.6.2 Limit of Quantitation

" The Limit of Quantitation (LOQ) is nominally 3.18 times the MDL.
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- 3.6.3 Estimated Quantitation Limit

The Estimated Quantitation Limit (EQL) is a nominally. chosen reporting limit which is
greater than the MDL. The EQL is the minimum concentration of an analyte that can be
identified and quantified within specified limits of precision and bias during routine
analytical operating conditions. EQLs may be adjusted to meet specific client project
reporting limits. '
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4.0 SAMPLING PROCEDURES

The laboratory does not provide field sampling services.

4.1 Ice Chests and Shipping Containers

Shipping containers are washed and inspected prior to and following use. Containers

- are rinsed with tap water and air dried before storage. If a container becomes severely
contaminated or damaged, it is cleaned as thoroughly as possible, rendered unusable,
and properly disposed.

4.2 Sample Containers

Sample containers are normally provided by the laboratory. All sample containers are
purchased from commercial sources and are precleaned and, certified by the vendor.
The containers meet or exceed the requirements of “EPA Publication #9240.0-05A”
Specifications and Guidance for Contaminant-Free Containers. The sample containers
used for a specific project are traceable by iot number to certification statements
provided by the manufacturer. These certificates are maintained on file in the
laboratory.

4.3 Sample Preservation

Sample preservatives are added to sample containers in the laboratory prior to ,
shipment to the field. Sample preservation requirements are detailed in SOP G1-REC-
3. The preparation of preservatives is documented and is traceable to the lot numbers
‘of reagents used to prepare the preservative. The documentation procedure for
laboratory reagents and solutions is detailed in SOP G1-LAB-09, Traceability of
Laboratory Reagents.

Proper preservation is the ultimate responsibility of the sampling team. Additional
preservatives may be supplied by the laboratory for any site with a history indicating
that non-routine preservation is required. Proper sample preservation is verified by the
laboratory at the time of sample receipt and adjustments with proper documentation are
made as necessary.
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The preservation of samples for volatile organics is not checked until the analysis is
completed. Specific project requirements, such as notification prior to pH adjustment,
will take precedent over the laboratory SOP if these requirements have been
communicated to the laboratory prior to sample receipt.
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5.0 SAMPLE CONTROL AND PROCESSING

Sample collection, preservation, and storage, before analysis must be performed
properly to maintain sample integrity. En Chem'’s laboratories are access-controlled
facilities. Upon receipt all samples are inspected for leakage or breakage and
inventoried against the Chain of Custody document. The sample log-in procedure
includes assignment of unique sample identification numbers, to ensure samples can

be tracked, data can be stored, and quality control samples can be identified for all .
analyses occurring in the laboratory. Deviations from the SOPs must be documented in
accordance with Section 13: Corrective Action, of this manual.

- 5.1 Bottle Request and Chain-Of-Custody Forms

A Bottle Request Form is generated by the laboratory project manager to ensure that
the proper bottle types and preservatives are made available to the project sampling
team. The bottle request form is submitted to the laboratory Sample Receiving group
before the sampling event. Field personnel must properly complete the sample Chain-
of-Custody (COC) Form and return it to the laboratory with the samples. The COC
indicates the work requested for each sample point. Work requests can also be pre-
arranged with the En Chem project manager. Example Bottle Request and COC forms
can be found in Appendix |.

5.2 Chain-Of-Custody Procedures

Sample custody documentation includes records necessary to trace a sample from
point of origin through final report. Sample custody documentation requires the
recording of each event or procedure to which the sample is subjected. This includes
but is not limited to: field activities such as sample collection and preservation, as well
as laboratory activities such as sample receipt and sample login. The COC serves as a
written record of sample possession and transference. A sample is considered to be in

~ custody if it is in one's possession, is locked or sealed during shipment, or is placed in a
secure area limited to authorized personnel. The COC must be signed and dated by
everyone who takes possession of the samples ending with delivery to the laboratory.
Samples and documents shipped by commercial carrier must be sealed in watertight
containers. Shipping containers must be sealed before delivery to commercial carriers.
The waybill of the carrier serves as an extension of the COC between the field and the
laboratory. Upon arrival at the laboratory, the shipping containers are opened in the
sample log-in area. The contents are checked against the COC and any discrepancies
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are noted. Additions or changes to the COC are initialed and dated at the time that they
are made. If the discrepancies cannot be resolved, project personnel will be notified
and the samples in question will be held until the problem is resolved. The laboratory
will not be responsible for meeting holding times on these types of problem samples.
Actions taken to resolve problems with incoming samples are documented (see Section
13, Corrective Action). :

Sample custody at the laboratory is documented on the Chain of Custody supplied with
the samples and is completed for each batch of samples received. The use of this
laboratory form is discussed in SOP G1-REC-8.

5.3 Sample Receipt

The laboratory has a specifically designated area for sample receipt. Samples are
received during normal business hours, on Saturday mornings and at other times by
special arrangements. Sample receiving procedures are defined in SOPs. These
procedures include completion of a cooler receipt log and sample log-in (SOP G1-
REC-7). Refer to the specific laboratory SOP for further detail.

5.3.1 Sample Acceptance Policy
En Chem’s written sample acceptance policy requires the following:

» Proper, full, and complete documentation, including the sample identification, the
location, date, and time of collection, collector's name, preservatlon type, sample
type and any special remarks concerning the sample;

Unique identification of samples using durable labels completed in |ndeI|b|e ink;
Use of appropriate sample containers.;

Receipt within holding times;

Adequate sample volume; and

Procedures to be used when samples show signs of damage or contamination.
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Samples which do not meet the acceptance criteria are documented on a Sample Entry
Nonconformance Memo (SOP G1-REC-5). These memos are routed to the En Chem
Project Manager of the project for resolution with client project staff. Analytical results
from non-acceptable samples must be qualified or otherwise explained in the laboratory
report.

5.4 Sample Storage

The primary considerations for sample storage are proper temperature as specified by
method requirements and the completion of extraction and analysis within the specified
holding times. Sample receiving personnel are responsible for ensuring that samples
are initially properly stored.

To minimize the possibility of contamination all samples for volatile organics are
segregated in a refrigerator specifically designated for these samples. A second
refrigerator is used to segregate known high level samples, or those with a noticable
odor at the time of receipt. -

5.5 Sample Disposal

Samples may be completely consumed during analysis, returned to the client or
sampling location, or stored under appropriate environmental conditions if re-analysis is
anticipated. Ambient storage is used if re-analysis is not likely. Samples and extracts
are disposed of not earlier than thirty days after issuance of the final report unless
otherwise specified. Samples are placed into long term storage following analysis, or
returned to the client if required by the project.

The En Chem Green Bay facility is classified as a small quantity waste generator by the
USEPA. Disposal of all samples, hazardous and nonhazardous, is performed in
accordance with all applicable local, state, and federal environmental regulations.
Some nonhazardous wastes may be disposed of in a sanitary sewer as permitted by 40
CFR 261.3 (a),(2),(iv). Hazardous wastes as defined under 40 CFR 261 are stored in
designated locations in the laboratory according to EPA standards.
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En Chem has an agreement with a licensed hazardous waste shipper to pack, test, and
ship the hazardous waste as required for the open container policy. Hazardous wastes

are shipped to licensed waste disposal facilities for disposal. En Chem receives a '
Certificate of Disposal for all disposed material. These documents are maintained on

file in the laboratory.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

Instruments and equipment used to generate data are calibrated with sufficient
frequency, and in such a manner that accuracy and reproducibility of results are
consistent with the manufacturer's specifications. Calibration may be of two types:
operational calibration which occurs before instrument use, or periodic calibration which
occurs at prescribed intervals. This section describes procedures for maintaining the
accuracy of all instruments and measuring equipment that are used for conducting
laboratory analyses. '

6.1 Traceability of Calibration

Calibration of analytical support equipment and instruments is traceable to the National
Institute of Standards and Technology (NIST). :

6.2 Reference Standards

Physical standards (e.g., weights, thermometers) are traceable to nationally recognized
standards such as the NIST, which are at least four to ten times as accurate as the
equipment requirements. Physical standards are verified annually, at a minimum, by a
certified external agency.

Chemical reference standards are purchased from commercial vendors and are
traceable to the NIST. Certificates which accompany standard materials when received
in the laboratory are maintained on file in the laboratory.

6.3 General Requirements

Each calibration is supported by documentation indicating calibration date, method,
instrument, analysis date, analyte, concentration and response (or response factor).
Sufficient information is recorded to permit reconstruction of the calibration. Acceptance
criteria for calibrations comply with method references or QAPP requirements. This
documentation is referenced in, or kept with, data files or analytical log books.
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At a mimimum the following information is recorded during verification:

» NIST Reference serial number used for comparison
(eg. Thermometer or Class S mass) -
Measurement of NIST Reference

En Chem identification of laboratory equipment
Measurement of En Chem laboratory equipment
Date of verification

Personnel performing the verification

NOTE: Séparate records are kept for periodic calibration. These items are
filed and archived by the laboratory QA Officer.

6.4 Analytical Support Equipment

Analytical support equipment includes: balances, ovens, refrigerators, freezers,
incubators, water baths, temperature measuring devices and volumetric dispensing
devices. If quantitative results are dependent on their accuracy, as in standard
preparation and dispensing or diluting procedures, then all such support equipment is
maintained in proper working order. The records of all maintenance including service
calls are kept on file.

Calibration is verified at least annually, using NIST traceable references when available,
over the entire range of use. The results of such calibration must be within the
specifications required of the application for which is equipment is used. Noncompliant
equipment is removed from service until repaired.

Any equipment which is not calibrated at least annually must be clearly labeled as ‘Not
Calibrated’, such as an oven which is only used to dry glassware.

6.4.1 Temperature Monitoring
Each working day, the temperatures of ovens, refrigerators, and freezers are checked

with calibrated thermometers which are traceable to NIST references. The
temperatuers of these units are recorded in the logbook which contains the acceptance
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limits for that unit. SOP’s G1-LAB-12 and G1-LAB-13 describe these procedures and
corrective action for noncompliance.

All therometers used in the laboratory are verified in the range of use prior to being
used in ite laboratory and once annually thereafter. Each thermometer shall contain a
calibration tag which identifies the thermometer with a unique number and shows the
date which reverification is due. The procedure for calibration verification is available in
SOP LAB-10.

6.4.2 Balances

Laboratory balances are checked with Class ‘S’ weights traceable to NIST standards
over the entire range of use each day prior to use. The calibration check is recorded in
the logbook which contains the acceptance limits for that unit. SOP G1-REC-1
describes this procedure and corrective action.

All balances are serviced and calibrated atleast each year by an external service
provider. A calibration sticker is attached to each balance which identifies the service
contractor, and contains the serial number of the balance, the calibration date, and the
date that recalibration is due. Records of this balance calibration are maintained by the
QA Officer.

6.4.3 Volumetric Dispensing Devices

Mechanical volumetric dispensing devices used where the volume dispensed affects
calculated results such as adjustable pipettes and re-pipettors are checked for accuracy
monthly as described in laboratory SOP G1-LAB-1A.

6.5 Instrument Calibration

Analytical instrument calibration consists of measuring a standard response or
preparing a standard calibration curve.

Detailed calibration procedures for specific laboratory instruments are documented in
specific instrument SOPs. The SOP for each method performed in the laboratory
describes the calibration procedures, their frequency, acceptance criteria, and the
conditions that require recalibration. The analyst is required to perform and document
the calibration procedure prior to sample analysis.
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In all cases, the initial calibration is verified using an independently prepared calibration
verification solution. Calibration records are documented on the raw data or in the
logbook for each instrument. At a minimum the following information is recorded or
referenced in the logbook: instrument identification, calibration date, analyst, calibration
solutions/concentrations analyzed.
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6.5.1 Limited Calibration Procedures

Under a project specific basis and where certification does not exist, the use of a limited
calibration procedure is allowed for unusual, non-routine compound analysis. In this
case, the laboratory may run one or two standards in order to establish a retention time,
determine instrument response, or establish a reporting limit. The use of limited
calibration will be discussed with the client by the Project Manager prior to initiation of
the project. The agreement to proceed with a limited calibration for a project will be
documented in the project file by the Project Manager. The results derived from such a
procedure are qualified as to the origin.
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7.0 TEST METHODS AND STANDARD OPERATING PROCEDURES

En Chem maintains Standard Operating Procedures (SOPs) that accurately reflect all

~ test methods, assessment of data integrity, corrective actions, and handling customer
complaints. The primary purpose of a Standard Operating Procedure (SOP) is to
provide a "How to" document which laboratory personnel can use to perform various
routine laboratory operations. SOPs are prepared and used to minimize the introduction
of random and systematic errors by ensuring that all personnel use the same procedure
when performing a specific operation. SOPs also act as a training guide for new
personnel.

Each SOP indicates the effective date, the revision number, and the appropriate
signature(s).

Deviations from established procedures are documented by the use of a

nonconformance memo. See Section 13. The memo is then used to produce comments
or a formal narrative sent with the final report to the client.

7.1 SOP Preparation and Organization

Laboratory SOP G1-LAB-1, Preparation of Standard Operating Procedures, defines the
format, identification, and control of SOPs.

7.2 SOP Control and Distribution

SOPs are located throughout the laboratory accessed by an icon on computer desktops
and are printed on paper with a red header signifying that the copy is a controlled
document. The controlled copies are issued and distributed by the QA Officer or a
designee. Each laboratory area has elcetronic access to copies of the appropriate
SOPs pertaining to that work area. The SOPs are accessible to all personnel in their
immediate work areas.

SOPs may be sent to clients for inclusion in workplans, etc. These copies are
considered uncontrolled and are photocopies of the controlled SOPs. They do not have
the red header and are easily identified as uncontrolled copies.
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7.3 SOP Archival

When an SOP is revised, the original of the previous revision is archived by the QA
Officer. These archived SOPs are retained indefinitely for future reference. The archive
is maintained in a file cabinet for safe keeping.

7.4 SOP Formats for Test Methods

- Procedures describing how analyses are actually performed in the laboratory are
specified in method SOPs. SOPs for sample preparation, cleanup, and analysis are
based on literature references published by the US-EPA, ASTM, and other
organizations and on internally developed methods validated according to EPA’s
Performance-Based Measurement System. Examples of items included or referenced
in a Method SOP include:

1) Identification of the test method.

2) Applicable matrix or matrices.

3) Method detection limit.

4) Scope and application, including components to be analyzed.

5) Summary of the method.

6) Definitions.

7) Interferences.

8) Safety.

9) Equipment and supplies.

10) Reagents and standards.

11) Sample collection, preservatlon shipment and storage.

12) Quality control.

13) Calibration and standardlzatlon

14) Procedure.

15) Calculations.

16) Method performance.

17) Pollution prevention.

18) Data assessment and acceptance criteria for quality control measures.
-19) Corrective actions for out-of-control data.

20) Contingencies for handling out-of-control or unacceptable data.

21) Waste management.

22) References.

23) Any tables, diagrams, flowcharts and validation data.
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7.5 Laboratory SOP Listing

A complete listing of En Chem Green Bay SOPs is located in Appendix J.
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8.0 INTERNAL QUALITY CONTROL CHECKS
8.1 Laboratory Quality Control Samples

~ The data acquired from QC procedures are used to estimate the quality of analytical

~data, to determine the need for corrective action in response to identified deficiencies,
and to interpret results after corrective action procedures are implemented. Each
method SOP includes a QC section which addresses the QC requirements for the
procedure. The internal QC checks may differ slightly for each individual procedure but
in general are described below. The acceptance limits and corrective actions for these
QC checks are described in Section 12 and 13 of this manual. For authoritative source
methods without defined QC requirements En Chem has adopted a policy from
Standard Methods and is outlined in SOP G1-LAB-2.

.8.1.1 Blanks
a) Method Blank

A method blank is a blank of appropriate analyte-free matrix that is processed
(digested, extracted, etc.) and analyzed with a specified sample set. The purpose of the
method blank is to verify that interferences caused by contaminants in the solvents,
reagents, glassware, etc. are known and minimized. Method blanks are performed at a
frequency of one per batch of 20 samples or less, per matrix type, per sample
preparation whichever is more frequent. The method blank is processed through all
clean-ups, etc., which were performed on the samples in the batch. Method Blank
results are used to determine batch acceptance. Acceptance criteria are presented in
Section 12.4.

b) Trip Blank - Volatile Organics

Trip Blanks are routinely supplied and analyzed for volatile organics. Trip blanks are
_necessary because volatile organics samples are susceptible to contamination by
diffusion of organic contaminants through the Teflon-faced silicon rubber septum of the
sample vial. Routinely, Trip Blanks are prepared by filling two 40-mL HCI preserved
VOA vials with organic free water. Where appropriate two 40-mL unpreserved VOA
vials with organic free water shall be sent. These vials are then shipped with the field
_kit, and follow the sample bottles through the field collection and return shipment to the
laboratory. Trip blanks are analyzed and reported in the same manner as samples.
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c) Other Blanks

Othér types of field quality control blanks, such as field and rinsate blanks are analyzed
and reported in the same manner as samples.

8.1.2 Spiked Laboratory Control Samples
a) Laboratory Control Samples (LCS)

A laboratory control sample consists of a control matrix which has been spiked with the
analytes(s) of interest or compounds representative of those analytes. Laboratory
Control Samples are analyzed at a minimum of 1 per batch of 20 or fewer samples per
matrix type per sample extraction or preparation method. Results of the LCS are
expressed in terms of percent recovery, and are used to determine batch acceptance.
Acceptance limits are established based on in-house data. Table1 of Section 12
provides interim limits for use prior to calculation of in-house limits.

Tests for which no spiking solutions are available, or spiking is not applicable, a
purchased Quality Control Sample will be used in place of the LCS described above. In
these cases the acceptance limits provided by the manufacturer will be used. Some
examples of these tests include, total suspended solids, total dissolved solids, total
volatile solids, and oil and grease.

b) Laboratory Control Sample Dupliéates (LCSD)

A second LCS which is used to evaluate laboratory precision when adequate sample is
not supplied by the client to perform a Matrix Spike/ Matrix Spike Duplicate. The
Relative Percent Difference (RPD) will be calculated between the LCS and LCSD and
the value evaluated against in-house control limits. The LCSD must also meet the
criteria for the LCS.

8.1.3 Spiked Samples

a) Matrix Spikes (MS)

- Matrix spikes are performed to evaluate the effect of the sample matrix upon analytical -
methodology. A separate aliquot of sample is spiked with the analyte of interest and
analyzed with the sample. Matrix spikes are performed at a minimum frequency of one
in 20 samples per matrix type per sample extraction or preparation method and is done
more frequently where regulations require. Matrix spike recoveries are evaluated
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against in-house control limits. Specific corrective actions for samples recoveries
outside of established control limits are provided in the method SOPs. Poor
‘performance in a matrix spike generally indicates a problem with the sample
composition, and not the laboratory analysis, and results are used to assist in data
assessment. :

For analytes which spiking solutions are not available, such as total suspended solids,
total dissolved solids, total volatile solids, total solids, pH, color, or turbidity, a matrix
spike is not performed. In these cases a blanks and duplicates are used as controis.

~ b) Matrix Spike Duplicates (MSDs):

A separate sample aliquot is spiked with the analyte(s) of interest and analyzed with the
associated sample and sample matrix spike. Matrix spike duplicates are performed
along with matrix spikes at the same frequency. Matrix spike duplicates are are
evaluated for accuracy in the same manner as matrix spikes. In addition, the Relative
Percent Difference (RPD) will be calculated between the MS and MSD. If the RPD is
outside of the established control limits, the sample data shall qualified and all QC data
will be carefully evaluated to determine if remedial action is required.

c) Surrogate Spiking (SS)

-Surrogate compounds are added to all samples, standards, and blanks for all organic
chromatography test methods except when the matrix precludes its use or when a
surrogate is not available. Surrogate recoveries are evaluated against in-house control
limits. Specific corrective actions for samples with surrogates outside of established
control limits are provided in the method SOPs. Poor surrogate recovery generally
indicates a problem with the sample composition and is reported to assist in data
assessment. ‘

8.1.4 Other QC Samples
a) Duplicate Analysis

Duplicate analysis may be used to calculate the precision (relative percent difference)
of an analysis in cases where the levels of analyte is sufficiently above the EQL, or a
spike of the analyte is not possible, i.e. TSS. Frequency of duplicate analyses may be
either one sample per similar matrix group of 10 or one sample per group of 20,
depending on choice of methodology. If the RPD is outside of the established control
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limits, the sample data shall qualified and all QC data will be carefully evaluated to
determine if remedial action is required.
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b) Serial Dilution

For ICP metals analysis, a serial dilution is performed on each batch of 20 samples or
less. The parent sample is diluted by a factor of 5, and the result must agree within
10% of the original sample concentration. Any results that are greater than 10% will
require a flag on the sample result indicating an estimated concentration due to a
chemical or physical interference.

¢) Recovery Test

For the recovery test, one sample is spiked with a known amount of the analyte of
interest and analyzed. The percent recovery must be within the range of 75-125. If the
recoveries are outside of that range subsequent dilutions are performed. If recoveries
remain outside of the acceptable range then all samples in the digestion group are
diluted and qualified.

8.1.5 Spike Components for Organic Analysis

All reportable components are in the spike mixes. However, in cases where the
components interfere with accurate assessment for example the test method has an
extremely long list of components (such as Method 8270) or components are
incompatible, a subset of the listed components are used.

8.2 Method Detection Limits
Method detection limits (MDL) are determined by 40 CFR Part 136, Appendix B.

An MDL study is not performed for any component for which spiking solutions are not
available such as total suspended solids, total dissolved solids, total volatile solids, total
solids, pH, color, dissolved oxygen, or turbidity. For these types of analytes,the
detection limit is based on a signal to noise ratio from the analysis of QC check
samples or calibration standards. The detection limit for gravimetric tests is based on

a) the analysis of seven replicates of a purchased QC sample. Alternatively, it may be
based on the lowest reading of the balance used to perform the analysis.

b) The method detection limit is initially determined for the compounds of interest in
each method in laboratory pure reagent water or Ottawa sand.
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.c) En Chem has adopted standard Estimated Quantitation Limits (EQLs). For organic
analyses this is equivalent to the lowest calibration standard in the calibration curve.

For inorganic analyses the EQL is set at a point where acceptable precision can be
obtained. Reporting Limits are a function of project planning and may be modified for a
specific project. This would be discussed with Laboratory Project Management Staff to
reach agreement of the deviations from standard reporting limits prior to sample
shipment.

MDLs are updated when major changes are made to the processing of samples by use
of an update procedure, but are assessed no less than once annually.

8.3 Selectivity (Organics analysis)

a) Absolute and relative retention times aid in the identification of components in
chromatographic analyses and help evaluate the effectiveness of a column to separate
constituents. Acceptance criteria for retention time windows are documented in each
method SOP.

b) A confirmation on a column of dissimmilar phase would be performed to verify a
compound identification when positive results are detected and questionable for GC
analysis. Such confirmations are performed on organic tests except when the analysis
involves the use of a mass spectrometer or methods involving the quantitation of a -
class of compound ( e.g. - TPH - Diesel ). :

8.4 Demonstration of Method Capability

Prior to acceptance and use of any method, satisfactory initial demonstration of method
performance is required. This initial demonstration of method performance is performed
each time there is a significant change in instrument type, personnel or test method.
Upon completion of the initial validation a certification statement is completed for each
analyst documenting that this activity has been performed. The procedure used and the
certification statement is found in Appendix B ~
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9.0 DATA REDUCTION, REVIEW, REPORTING AND RECORDS
9.1Data Reduction and Review

Data resulting from the analyses of samples is reduced according to protocols
described in the laboratory SOPs. All information used in the calculations (e.g., raw
data, calibration files, tuning records, results of standard additions, interference check
results, sample response, and blank or background-correction protocols) are recorded
in order to enable reconstruction of the final result at a later date. Information on the
preparation of the sample (e.g., weight or volume of sample used, percent dry weight
for solids, extract volume, dilution factor used) is maintained in bound logbooks in order
to enable reconstruction of the final result at a later date. :

All data are reviewed by a second analyst or supervisor according to laboratory '
procedures to ensure that calculations are correct and to detect transcription errors.
The results of all quality control sample analyses are reviewed, and evaluated before
data are approved for reporting. Laboratory Analytical SOPs document procedures for
data reduction, review, validation, and reporting. Errors detected in the review process
are referred to the analyst(s) for corrective action. :

Spot checks are performed on computer calculations to verify program validity.
Computer programs used for data reduction are validated before use and verified
regularly. ‘

9.2 Report Format and Contents

The results of each test, or series of tests, are reported in a Certificate of Anélysis and
include all the information necessary for the interpretation of the results.

Each report typically includes:

1) the title "Certificate of Analysis".

2) name and address of laboratory, and phone number with name of contact
person. :

3) a unique identification number and the total number of pages, with all pages
sequentially numbered.

4) name of client. :

5) description and unambiguous identification of the sample(s) including the client
identification code. ,

6) identification of results for any sample that did not meet sample acceptance
requirements.



. Quality Manual
En Chem, Inc.- Green Bay
Revision 0

Section 9

Page 2 of 6

-7) identification of the test method used. .
8) any deviations from, additions to or exclusions from SOPs, and any conditions
that may have affected the quality of results as comments or formal narrative, and
the use and definitions of data qualifiers. Lo

9) measurements, examinations and derived results, supported by tables, graphs,
sketches and photographs as appropriate, and any failures identified; identification
of whether data are calculated on a dry weight or wet weight basis; identification of
the reporting units such as ug/l or mg/kg. :

10)clear identification of all test data provided by outside sources, such as
subcontracted laboratories, clients, etc.

11) clear identification of numerical results with values below the Reporting Limit.
12) a signature of laboratory personnel accepting responsibility for the content of the
report

13) date of issuance of the report.

Exceptions to this standard approach for reporting are allowed with approval of a
Technical Director and are documented with a nonconformance memo.

Material amendments to a test report after issue are made only in the form of a further
document, or data transfer including the statement "Supplement to Test Report,
identification number.”

Clients are notified promptly, in writing, of any event such as the identification of
defective measuring or test equipment that casts doubt on the validity of results given in
any test report or amendment to a report.

Test results are certified to meet all requirements of the NELAC standards, or reasons
are provided if they do not. '

9.2.1 Data Deliverable Formats

The results of quality control samples, instrument raw data, etc. may be reported if
requested on a project specific basis. The content of these reports may range from a
summary of quality control sample results, to a fully validated stand alone document
containing all raw data and supporting documentation. These requirements should be
discussed with the En Chem Project Manager. The level of QC deliverables is
determined by project requirements and must be specified at the time that the samples
are submitted to the laboratory.
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9.3 Records

Laboratory records provide the direct evidence and support for the necessary technical
interpretations, judgments, and discussions concerning laboratory results. All records
shall be recorded in ink, be legible, identifiable, and retrievable, and protected against
damage, deterioration, or loss. All laboratory records from time of sample receipt
through data reporting and sample disposal shall be available if requested by clients or
an authorized regulatory agency or court. All records referenced in this section are
retained for a minimum of ten years. Storage for longer periods is available and should
be discussed with the En Chem project manager prior to initiation of the project.
Laboratory policies for record creation and archival are included in En Chem SOP G1-
DOC-03. : ~

9.3.1 General Laboratory Operations Records
The following records shall be maintained:

* Master Sample Log - A chronological paper or computerized record of samples is
maintained. This documentation is completed by the Sample Receiving Group.

Calibration Records & Traceability of Standards/Reagents -- The frequency,
conditions, standards, and records reflecting the calibration history of a
measurement system are recorded.

* Instrument Maintenance Logs - A separate log is maintained for each instrument
listing all maintenance and calibration performed in-house or by outside groups.
These logs are maintained during the instrument lifetime and then archived.

» Performance Evaluation Records - Copies of all PE results and any associated
corrective actions are maintained by the QA Officer. -

» Certification Program Records - Records are maintained of all correspondence,
analytical data, agency results and certification of performance from all certification
programs. ‘

* Purchased Material Certificates - Information which verifies that purchased ‘
materials meet the requirements of the laboratory are maintained in the laboratory.
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Audit Records - Audit reports and responses for both internal and external audits .
are maintained by the QA Officer.

Computer Software Verification - Separate record of the data used to verify each
software package are maintained in the laboratory.

Periodic Calibration Records - Information on periodic calibration, i.e., thermometer
and weight set calibration, are maintained by the QA Officer.

Nonconformance Records - A copy of all nonconformance reports are maintained.
Completed nonconformance memos are included in the project file. -

Instrument Run Log - A list of samples run on each instrument is maintained in the
logbooks designated for that purpose.

Standard Operating Procedures - A file of current and historical laboratory SOPs
with issue dates is maintained.

Administrative Records -- The following are maintained:

a) Personnel qualifications, experience and training records;

b) Initial and continuing demonstration of proficiency for each analyst; and

c) Alog of names, initials and signatures for all individuals who are. responsible for
signing or initialing any laboratory record.

9.3.2 Sample Specific Records

» Sample Management -- A record of all procedures to which a sample is subjected
while in the possession of the laboratory is maintained. These include records
pertaining to:

a) Sample identification, receipt, acceptance or rejection and log-in;

b) Sample preservation including appropriateness of sample container and
compliance with holding time requirement;

c) Sample storage and tracking including shipping receipts, transmittal forms, and
internal routing and assignment records; .

d) Disposal of hazardous samples including the date of sample or subsample
disposal and name of the responsible person;
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 Original Data -- The raw data and calculated results for all samples is maintained in
laboratory notebooks, logs, benchsheets, files or other sample tracking or data entry
forms. Instrument output is stored in a computer file or a hard copy report. These
records include: _

a) Laboratory sample ID code.

b) Date of analysis.
c) Instrumentation identification and instrument operating condltlons/parameters
d) Analysis type and sample preparation information, including sample aliquots
processed, cleanup, and separation protocols.
e) All manual , automated, or statistical calculations.
f) Conﬁrmatory analysis data, when required to be performed.
g) Review history of sample data.
f) Analyst's or operator's initials/signature.

» QC Data -- The raw data and calculated results for all QC samples and standards
are maintained in the manner described in the preceding paragraph.
Documentation allows correlation of sample results with associated QC data.
Documentation also includes the source and lot numbers of standards for
traceability. QC samples include, but are not limited to, control samples, method
blanks, matrix spikes, and matrix spike duplicates.

* Correspondence -- Correspondence pertinent to a project is maintained in the
project files.

e Deviations -- Records of all deviations from SOPs. Deviations are reviewed and
approved by the QA Officer or Technical Director through the use of a
nonconformance memo.

» Final Report -- A copy of any report issued and any supporting documentation.

9.4 Document Control System

A document control system, under the direction of the QA Officer, is used to ensure that
all staff have access to current policies and procedures at all times. Documents which

- are managed by this system include this Quality Manual and all SOPs. The policy for
Iaboratory document control, distribution, receipt, return, and accessability is maintained
in SOP G1-LAB-08.
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All quality documents (this Manual, SOPs, policies, etc.) are reviewed and approved by
the QA Officer, the Technical Directors and the Laboratory Director. Such documents
are revised whenever the activity described changes significantly. All documents are
reviewed at least every 3 years.

9.5 Confidentiality

All information related to a project, such as laboratory results, associated raw data,
product information, processes, designs or strategies are kept in confidence to the
customer who requested the analyses. This policy is documented in SOP 1-GEN-23.
Access to laboratory records and LIMs data is limited to laboratory personnel except
with the permission of the QA Officer or Laboratory Director. NELAP-related records
are made available to authorized accrediting authority personnel.

Where clients require transmission of test results by telephone, facsimile or other
electronic means, staff will ensure confidentiality is preserved. Copies of all information
related to specific samples which is sent to, or received from, clients will be maintained
in the project file for that project batch number. -
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10.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY
10.1 Internal Laboratory Audits

Annual internal audits are performed by the QA Officer to verify that laboratory
operations continue to comply with the requirements of the quality system. Where the
audit findings cast doubt on the correctness or validity of the laboratory's results, an
immediate corrective action is initiated and any client whose work may have been
affected is notified. . :

The internal system audits include an examination of laboratory documentation on
sample receiving, sample log-in, sample storage, chain-of-custody procedures, sample
preparation and analysis, instrument operating records, etc. Internal audits are
conducted according to the procedures and schedule included in SOP G1-QAU-5.

10.2 Performance Audits

Proficiency test samples are analyzed four times per year from a NIST-approved PT
provider for all analytes and matrices, as applicable. Additional samples, such as make-
up samples to demonstrate corrective action, may be ordered from another approved
PT provider at the discretion of the QA Officer. :

In addition, the laboratory performs the following QC practices to monitor the quality of
the laboratories analytical activities:

a) A minimum of three rounds of internal performance evaluation samples which are
purchased from an outside vendor. Additional full or partial rounds may be analyzed at
the discretion of the QA Officer. These are single blinds. At times at the discretion of
the QA Officer a double blind maybe more suitable and is purchased.

b) Use of certified reference materials where applicable.
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10.3 Managerial Review

At least once per year, laboratory management conducts a review of the quality system
to ensure its continuing suitability and effectiveness and to introduce any necessary
changes or improvements in the quality system and laboratory operations. The review
takes account of reports from managerial and supervisory personnel, the outcome of
recent internal audits, assessments by external bodies, the results of proficiency tests,
any changes in the volume and type of work undertaken, feedback from clients,
corrective actions and other relevant factors. Documentation of this meeting is
maintained on file by the QA Officer.
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11.0 FACILITIES, EQUIPMENT, REAGENTS, AND PREVENTATIVE MAINTENANCE
11.1 Equipment and Reference Materials
A listing of laboratory instrumentation is provided in Appendix F.

Records are maintained for all major equipment and all reference materials significant
to the tests performed. These records include documentation on all routine and non-
routine maintenance activities and reference material verifications.

The records include:

1) the name of the equipment;

2) the manufacturer's name, model identification, and serial number or other unique
identification;

3) date received and date placed in service (if available);

4) current location, where appropriate;

5) if available, condition when received (e.g. new, used, reconditioned);

6) copy of the manufacturer's instructions, where available:

7) dates and results of calibrations; A

8) details of maintenance carried out to date and planned for the future; and
9) history of any damage, malfunction, modification or repair.

11.1.1 Glassware Cleaning

Glassware is cleaned to meet the sensitivity of the method. Laboratory SOPs are
available for cleaning glassware for each department in the laboratory, i.e. metals,
semivolatile organics, volatile organics. The SOP for each type of glassware is posted
in the immediate area in which the glassware is cleaned.

11.2  Documentation and Labeling of Standards and Reagents

Records are kept for all standards, including the manufacturer/vendor, the
manufacturer’s Certificate of Analysis or purity (if supplied), the date of receipt,
recommended storage conditions, and an expiration date. Standards which have aged.
beyond the stated expiration date must be clearly labeled as expired and cannot be
used for reportable analyses. '
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Bound logbooks are maintained to document reagent and standard preparation. These
records indicate traceability to purchased stocks or neat compounds, a description of
reference to the method of preparation, date of preparation, expiration date and
preparer’s initials. This requirement is documented in SOP G1- LAB-04.

Original containers provided by the vendor are labeled with an expiration date, if one
does not exist.

Al containers of prepared reagents and standards bear a unique identifier and
expiration date and are linked to the documentation requirements above.

1) Reagents - In methods where the purity of reagents is not specified, analytical
reagent grade shall be used. Reagents must meet the minimum purity requirements
specified by the method. For items which are not routinely ordered, the labels on the
containers are checked to verify that the purity of the reagents meets the requirements
of the particular method. Manufacturers lot numbers of all solvents and reagents are
recorded in preparation logbooks '

2) Water - The quality of reagent water sources is monitored and documented to meet
method specified requirements. The specific tests performed to verify reagent water
acceptability are documented in laboratory SOP G1-LAB-03.

11.3 Computers and Electronic Data Related Requirements

Where computers or automated equipment are used for the capture, processing,
manipulation, recording, reporting, storage or retrieval of test data:

» Section 8.1 through 8.11 of the EPA Document “2185 - Good Automated Laboratory
Practices” (1995), is.used as the standard.

computer software is documented to be adequate for use.

procedures are established and implemented for protecting the integrity of data.
computer and automated equipment are maintained to ensure proper functioning.
appropriate procedures are used for the maintenance of security of data including
the prevention of unauthorized access to, and the unauthorized amendment of,
computer records. . '
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11.4 Preventative Maintenance

Preventive maintenance is performed to ensure proper instrument and equipment
performance and to minimize the occurrence of instrument and equipment failure during
use. Factors considered when scheduling or performing preventive maintenance
Jinclude: instrument type, equipment and parts that are subject to wear, deterioration or
other changes in operational characteristics, spare parts that should be available to
minimize downtime, and the frequency that maintenance is required. Maintenance
must be performed when instrument performance begins to deteriorate as made

- evident by calibration failure, loss of sensitivity, or failure to meet quality control criteria.

Major equipment in the laboratory is covered under manufacturer service contacts.
Periodic preventive maintenance is performed by manufacturer service technicians or
factory trained En Chem staff. Daily or routine preventive maintenance is performed by
the analyst responsible for the instrument. Group leaders and section supervisors will
monitor this activity. An adequate supply of consumable parts and hardware will be
maintained to ensure continued instrument operation.

11.4.1 Documentation of Preventative Maintenance

Each instrument will have a maintenance log that is kept by the instrument. All
maintenance must be documented, this includes maintenance performed by instrument
manufacturer, and service technicians, as well as routine maintenance performed by
the analyst. The record of maintenance will note any parts replaced as well as
observations made.

11.5 Inspection/Acceptance Requirements for Supplies and C'ohsumables

Labels indicating the following information on receipt and testing are to be used for
critical supplies and consumables.

* Unique identification number (if not clearly shown).

¢ Date received.

¢ Date opened.

e Expiration date.
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO EVALUATE DATA QUALITY

Quality control acceptance criteria are used to determine the validity of the data based
on the analysis of internal quality control check (QC) samples (see Section 8.0). The
specific QC samples and acceptance criteria are found in the laboratory Quality Control
literature. Typically, acceptance criteria are taken from published EPA methods for
analysis where there is insufficient data to generate limits.

Acceptance criteria for bias are based on the historical mean recovery plus or minus
three standard deviation units, and acceptance criteria for precision range from zero (no
difference between duplicate control samples) to the historical mean relatlve percent
difference plus three standard deviation units.

Analytical data generated with QC samples that fall within prescribed acceptance
criteria indicate the iaboratory was-in control. Data generated with QC samples that fall
outside the established acceptance criteria indicate the laboratory was "out-of-control"
for the failing tests. These data are considered suspect and the corresponding samples
are reanalyzed or reported with qualifiers.

Many published EPA methods do not contain recommended acceptance criteria for QC
sample results. Where no criteria exist, the laboratory uses acceptance criteria ‘
established by management policy. In these situations, En Chem uses the following as
interim acceptance criteria for recoveries of spiked analytes until in-house limits are
developed :

Accuracy " Precison

Targets Targets
Analysis A % Recovery %RPD
Metals 75-125 20
Volatile Organics 70-130 40
Volatile Gases 50-150 - 50
Base/neutrals ) 70-130 40

Acids 40-140 40
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12.1 Laboratory Control Samples /

A laboratory control sample (LCS) is analyzed with each batch of samples to verify that
the accuracy of the analytical process is within the expected performance of the
method. The results of the laboratory control sample are compared to acceptance
criteria to determine usability of the data. Data generated with LCS samples that fall
outside the established acceptance criteria are judged to be out-of-control. These data
are considered suspect and the corresponding samples are reanalyzed or reported with
qualifiers.

12.2 Matrix Spikes/Matrix Spike Duplicates

Results from MS/MSD analyses are primarily designed to assess data quality in a given
matrix, and not laboratory performance. In general, if the LCS results are within
acceptance criteria, performance problems with MS/MSD results may either be related
to the specific sample matrix or to an inappropriate choice of extraction, cleanup, or
determinative methods. If any individual percent recovery in the matrix spike (or matrix
spike duplicate) falls outside the designated acceptance criteria, En Chem will
determine if the poor recovery is related to a matrix effect or a laboratory performance
problem. A matrix effect is indicated if the LCS data are within acceptance criteria but
the matrix spike data exceed the acceptance criteria.

12.3 Surrogate Recoveries

Surrogates are exclusively used in organic analyses. Surrogate recovery data from
individual samples are compared to surrogate recovery acceptance criteria in the
laboratory’s Quality Control literature. Samples which fall outside of established control
limits are reextracted/reanalyzed, if sample is available, to verify the failure is matrix
related. If a matrix effect is confirmed, or reextraction/reanalysis was not possible, the
sample results will be qualified. '

For sample extracts which are diluted, the surrogate will not be evaluated if the dilution
causes the surrogate concentration in the extract to be below the lowest point in the
initial calibration. In these cases, the percent recovery will be qualified with a ‘D’
qualifier and no corrective action required.
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12.4 Method Blanks

For a method blank to be acceptable, the concentration shall not be higher than the
highest of the following:

e The method detection limit, or
» Five percent of the regulatory limit of concern for that analyte, or
» Five percent of the measured concentraion in a particular sample of interest.

Each sample in the affected batch is assessed against the above criteria to determine if
the sample results are acceptable. Any sample associated with an unacceptable blank
is reprocessed for analysis or, if reprocessing is not an alternative, the results are
reported with appropriate data qualifying codes. En Chem uses an “A” for Inorganic
analysis and “B” for Organic analysis to qualify data in regards to the method blank. In
both cases the the level of analyte present in the method blank is provided.
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13.0 CORRECTIVE ACTION

Corrective action is the process of identifying, recommending, approving and
implementing measures to counter unacceptable performance or out of control QC
results which can affect data quality. All out-of-control situations or deviations from SOP
are documented on a nonconformance memo. All En Chem employees are responsible
for initiating a nonconformance memo for any situation which deviates from laboratory
practice or SOP. Laboratory SOP G1-GEN-15 explains documentation, responsibilities
and filing of nonconformance memos. '

Nonconformances that may occur during sample receiving review include the following:
e Incomplete/missing sample documentation.

Unacceptable sample condition.

Samples received after expiration of sample holding times.

improper sample storage.

Any other situation that might affect data quality.

Nonconformances that may occur during laboratory analysis include the following:
e Instrument failures/problems.
Incomplete/missing sample documentation.
Exceeding sample holding times.
Incorrect sample preparation.
‘Wrong analysis method/procedure.
QC data (blank, spike, duplicate, surrogates, etc.) outside acceptance limits.
Calibration requirements not met.
Data recording, transcription or validation errors.
Any other situation that might affect data quality.

The QA Officer or the Technical Director is responsible for approval of the corrective
action on the nonconformance memo. The QA Officer will ensure implementation and
documentation of the corrective action.

Corrective actions are performed prior to release of the data from the laboratory. If
necessary, a narrative will be provided in the final laboratory report.
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13.1 Resolution of Client Complaints

Where a complaint, or any other circumstance, raises doubt concerning the laboratory's
compliance with the laboratory's policies or procedures, or with-the quality of the
laboratory's tests, the laboratory shall ensure that those areas of activity and
responsibility involved are promptly audited. Records of the complaint and subsequent
actions are maintained in the project file. The Laboratory procedures for resolution of
client complaints is documented in SOP G1-GEN-29.



Quality Manual

En Chem, Inc- Green Bay
Revision 0

Section 14

Page 1 of 1

14.0 SUBCONTRACTING AND SUPPORT SERVICES AND SUPPLIES
| 14.1 Subcontractihg Laboratory Services

En Chem clients are advised prior to any analyses being subcontracted to another
laboratory. Any subcontracted work is placed with another NELAC accredited
laboratory, where required, for the tests to be performed. Procedures for
subcontracting analyses are documented in laboratory SOP G1-REC-4. The following
records of all subcontracted analyses are maintained:

» acopy of the subcontracted laboratory’s scope or statement of accreditation
* acopy of the report from the subcontracted laboratory
e the notice to the client.

14.2 Outside Support Services and Supplies
En Chem, Inc. uses only those outside support services and supplies that are of

adequate quality to sustain confidence in the laboratory's tests. Records of suppliers for
support services or supplies required for tests are maintained.
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15.0 REFERENCES
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QAMS-005/80, December 29, 1980, Office of Monitoring Systems and Quality Assurance,
ORD, US EPA, Washington, DC 20460.

RCRA QAPRP Instructions, US EPA Region 5, Revision: April 1998

ASTM D-5283-92. Generation of Environmental Data Related to Waste Management
Activities: Quality assurance and Quality Control Planning and Implementation.
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Environmental Data Collection and Environmental Technology Programs (ANSI/ASQC E-
4)", 1994

EPA 2185 - Good Automated Laboratory Practices, 1995

ISO/IEC Guide 25: 1990. General requirements for the competence of cahbratlon and
testing laboratories.

QA/R-2: EPA Requirements for Quality Management Plans, August, 1994

QA/G-4: Guidance for the Data Quality Objectives Process, EPA/600/R-96/055,
September, 1994

QA/R-5: EPA Requirements for Quality Assurance Project Plans, Draft - November 1997

QA/G-5: Guidance on Quality Assurance Project Plans, EPA/600/R-98/018, February,
1998

QA/G-6: Guidance for the Preparation of Standard Operating Procedures for Quality-
Related Operations, EPA/600/R-96/027, November, 1995

QA/G-9: Guidance for the Data Quality Assessment: Practical Methods for Data Analysis,
EPA/600/R-96/084 , January, 1998
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En Chem, Inc.

Quality Assurance DogumeRty . CERTIFICATION STATEMENT

NELAC CERTIFICATION STATEMENT

The applicant understands and acknowledges that Er Chem, Ing, is reguired 1o be continually in
compliance with the Narional Environmental Laboratory Accreditston Canference INELAC)
standards and shall be subject to the penalty provisions provided therein

1 hereby certify that | am authonized to sign this apj:litatim on behalf of the applicantiowner and
that there we no mikepresentations in my answer (o the questons on this application.

En Chem. Inc.
1795 Indusriol Drive
Green Bay, WT 343502

" David Turitf 02/2¢6/200|

Laboratiry Directos) Date .
President
IJ (‘7"5. !
et Michacl C. Suha O2i2ple /
Signature Quihty Assuranve Officer Date
: Jefery J. Bushner 1[2&2152]
Siglstire Technical Director Date
P )
1k Lageri Nickolas J. Severin m
Sipnature Technical Director Dae -

Controlled copy'has reqt header.



 APPENDIX B

INITIAL DEMONSTRATION OF CAPABILITY/ CERTIFICATION
| STATEMENT |



APPENDIX B: INITIAL DEMONSTRATION OF CAPABILITY

A demonstration of capability (DOC) is made prior to using any test method, and at
any time there is a significant change in instrument type, personnel or test method.

All demonstrations are documented using the form in this appendix.
The fdllowing steps are performed:

a) A quality control sample is obtained from an outside source. If not available, the
QC check sample may be prepared by the laboratory using stock standards that are
prepared independently from those used in instrument calibration.

b) The analyte(s) of known concentration are diluted in, or spiked into, a volume of
clean matrix sufficient to prepare four aliquots at a concentration approximately 10
times the method detection limit.

c) The aliquots are prepared and analyzed according to the test method either
concurrently or over a period of days.

d) Using the four results, the mean recovery x and the sample standard deviation
(s) of the set (n-1) is calculated for each parameter of interest.

e) For each parameter, s and x are compared to the corresponding acceptance
criteria for precision and accuracy in the method (if applicable) or laboratory-
generated acceptance criteria (if there is no criteria listed in the method). If all
parameters meet the acceptance criteria, the analysis of actual samples may begin.
If any one of the parameters exceeds the acceptance range, the performance is
unacceptable for that parameter.

f)  When one or more of the tested parameters fail at least one of the acceptance
criteria, the laboratory repeats the test for all parameters that failed to meet criteria.
If repeated failure occurs, locate and correct the source of the problem and repeat
the test for all compounds of interest beginning with c).



Date:

Demonstration of Capability
Certification Statement

En Chem, Inc.

Analyst(s) Name(s)

Matrix;

Method/Analyte(s)

1795 Industrial Drive
- Green Bay, WI 54302

Reagent Water Ottowa Sand

We, the undersigned, CERTIFY that:

explan

1. The analysts identified above, using the cited test method(s), which is in
use at this facility for the analysis of samples under the National
Environmental Laboratory Accreditation Program, have met the Initial
Demonstration of Capability (IDC).

2. The test method was performed by the analyst identified above.
3. A copy of the laboratory SOP is available for all personnel on site.

4. The data associated with the IDC are true, accurate, complete and self-
atory. ‘ '

5. All raw data(including a copy of this certification form) necessary to
reconstruct and validate these analyses have been retained, and, the
associated information is well organized and available for review by
authorized inspectors.

Laboratory Manager Signature/Date

Quality Assurance Officer - Signature/Date
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David E. Turrff

President

Michae! C. Suha
Quality Assurance Officer

Green Bay Facility — January 2001

Glen Coder
Operations Manager
Nils Mefberg
Laboralory Operations Manager
]
[ I ]
Jeff Bushner Nick Severin Tom Trainor Uoyd Jacabs
Voalte Organic & Melals Semivolatile Organics Chent Services Information Services
Lead GCMS Analyst Lead Analyst Staff Director
. Staff Direclor Staff Director
' ]
I ] 1 l_—l—_\ | [ ] |
GCMS Volatiles GC Volatiles Metals Technicians Analysts Project Sample Reception Lab Support John Kirsch
- Denny Monfort Man O Management Receiving AnneleGrave | |Rachele Jacobs Kendall Hu
Valerie Renquin Doug Basten Phdl Giovingo Tony Marconj
Janis [kaunieks Andy Schieis Bud Wecker
Technicians Analysts Technicians Analysts l [ l
Sonja Stenli Hong Wikey Kate Grams Phi Scott Analysts Laurie Woelfdl | | Gloria Doxtator
- Tim Thiesen Medina Bahr Chad Rusch Eric Bulock Tin Novoselatz
Scott Tumer Donavon Sieloff Brian Basten
Laura lkauniece
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APPENDIX D: EMPLOYEE CREDENTIALS

NAME TITLE DEGREE YEARS
EXP.
Nils K Melberg Operations Manager B.S. Water Chemistry 14
Project Management
Thomas J. Trainof Lead Project Manager B.S. Chemical Engineering 13
Laurie K. Woelfel Project Manager HS. 13
Eric Bulloék Project Manager B.S. Environmental Sciences 3
Project Coordinators
Brian Basten Project Coordinator H.S. 5
Information Systems
Lloyd Jacobs MIS Technician H.S. 27
John Kirsch MIS Technician A.S. Microcomputers 3
Kendall Hull . MIS Technician M.S. Paper Science 2
Administrative Support
Judy Theys Purchasing Agent B.S. Chemistry 12
Anne Le Grave Administrative Assistant H.S. 3
Ron Sommerhaulder Human Resources B.S. Mathematics 5
Inorganic Chemistry - Metals
Chad R. Rusch Group Leader B.S. Chemistry 4
Donovan Seilloff Senior Analyst B.S. Chemistry 2
Organic Chemistry - Semivolatile
Nickolas J. Severin Technical Director B.S. Chemistry 7
| Group Leader
Alan Orr Laboratory Analyst B.S. Biology 7
Douglas J. Basten Laboratory Analyst B.S. Biology 7
Andrew Schleis Laboratory Analyst B.S. Chemistry 2
Denny Monfort Laboratory Technician B.S. Biology 2
Valerie Renquin Laboratory Technician H.S. 4
Janis Ikaunieks Laboratory Technician M.S. Chemical Engineering 3




Organic Chemistry - Volatile GC/MS

Jeffrey J. Bushner Technical Director B.S. Geology 15
Senior Analyst
Randy Naidl Laboratory Analyst B.S. Chemistry 8
Hong Wiley Laboratory Analyst B.S. Chemistry 9
Tirﬁ Thiesen Laboratory Analyst B.S. Geology 13
Sonja Stenli Laboratory Technician B.S. Environmental Sciences 2
Organic Chemistry - Volatile GC
Phil Scott Senior Analyst B.S. Water Resources Chemistry 14
Medina Bahr Laboratory Analyst B.S. Biology 7
Scott Turner Laboratory Analyst B.S. Water Chemistry 5
Kate Grams Laboratory Technician B.S. Soil Science 2
Sample Receiving
Tim Novoselatz Group Leader B.S. Environmental Science 6
Gloria Doxtator Laboratory Technician H.S. 12
Phil Giovingo . Laboratory Technician HS. 4
Laura Ikauniece Laboratory Technician M.S. Environmental Engineering 3
Quality Assurance
M. Suha QA Officer B.S. Zoology, CHMM 11
Jill Duranceau B.S. Forestry 12

QA Auditor

+ Post high school education has been or is currently being completed.
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APPENDIX E
LABORATORY CAPABILITIES

ANALYTE/PARAMETER TECHNIQUE METHOD REFERENCE EN CHEM SOP

Wet Chemistry

SM/ EPA-600 SW-846 - 8oP

Matrix v '

pH pH Probe : 150.1 90408/9045C G2-WCM-3 | W.,S

Solids, total Gravimetric SM2450 G2-WCM4 S

Solids, total suspended Gravimetric . 160.2 — G2-WCM-2 w
|Turbidity 180.1 — G2-MET-11 W

Ignitability Pensky-Martin — 1010 G2-WCM-1 W.S

Hardness by Calculation ICP/MS SM2340B — G2-MET-16 W

EPA-600" EPA-600/4-79-020

SM Standard Methods for the Examination of Water and Wastewater, 18th Ed.

SW-846 Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Ed.

1.C. fon Chromatography
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LABORATORY CAPABILITIES

METHOD REFERENCE EN CHEM SOP
Metals Prep
AQUEOQUS ,
EPA-600 SW-846

Acid Digestion - ICP or ICPMS - —_ A 3005A G2-MET-00
Dissolved or Total Recov. Metals
Acid Digestion of Aqueous Samples — 3020 G2-MET-02
for Total Metals Analysis by ICPMS
COMPOSITIONAL . ,

. EPA-600 SW-846
Acid Digestion - ICPMS — 30508 G2-MET-12
Acid Digestion - ICPMS -Ag, Sb — 3050B , |G2-MET-13
2: Includes use of option 7.5 of the method.
Metals Analysis

EPA-600 SW-846

Determination of Trace Metals in Waters | 200.8 . 6020 - |G2-MET-14

and Wastes by Inductively Coupled
Plasma Mass Spectroscopy

Other Capabilities

None
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LABORATORY CAPABILITIES

METHOD REFERENCE EN CHEM SOP
Volatiles Preparation
) EPA-600 SW-846
Volatile Organic Preparation of Solid —_— ' 5035 G3-VOA-20
Matrices : '
Volatile Organic Preparation of Aqueous —_— 50308 G3-VOA-03
Matrices and High Concentration Soils
Volatiles Analysis
- EPA-600 SW-846
Volatile GC/MS Analysis — 8260B G3-VOA-01
Aromatic And Halogenated Volatiles By|- — 8021B G3-VOA-19
-|Gas Chromatography Using
Photoionization Detectors
Analysis of Dissolved Methane, Ethane, — G3-VOA-18
. |Propane, and Ethylene in Ground Water |Headspace
Total Petroleum Hydrocarbons - Gas — 80158 G3-GRO-05
lowa Gasoline Range Organics — OA-1 G3-GRO-03
|Wisconsin  Modified Gasoline Range —_— WDNR-85 {G3-GRO-02
Organics

Other Capabilities

None
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LABORATORY CAPABILITIES

METHOD REFERENCE EN CHEM SOP

SemiVolatile Extractions
EPA-600 SW-846
Aqueous Sample Preparation for the USEPA 40CFR 625 3510C G3-Sv0-20
Analysis of Base/Neutral/Acids Full Scan
Aqueous Sample Preparation for the USEPA 40CFR 610 3510C G3-Sv0-08
Analysis of Polynuclear Aromatic
Hydrocarbons by HPLC -
Soil/Semisolid Sample Preparation for the |— 3545 G3-Sv0-09
Analysis of Semivolatile Organics in Soil. )
Soil/Semisolid Sample Preparation for the JUSEPA 40CFR 625 3545 G3-SVO-21
Analysis of Semivolatile ‘
Base/Neutral/Acids - Full scan
SemiVolatile Analysis
EPA-600 . SW-846
W] Modified DRO — WDNR 95 G3-SVO-01
HPLC Analysis of Polynuclear Aromatic 610 8310 G3-SVv0-02
Hydrocarbons
Total Petroleum Hydrocarbons - GC — 80158 G3-SvV0-03
Analysis of Polynuclear Aromatic Hydrocaf —_ 8270C G3-SV0O-04
by GC/MS - SIMs Mode
lowa Diesel Range Organics e OA-2 G3-SVO-05
TNRCC C6 To C28 Petroleum —_ TNRCC G3-SV0-06
Hydrocarbons
Petroleum Range Organics - Florida - — FLPRO G3-SVO-11
Tennessee Extractable Petroleum o TN-EX G3-SvO-12
Hydrocarbons . ’ :
Analysis of PCB Arochlors by GC 608 8082 G3-SVO-18
Analysis of Base/Neutral and Acid (BNA) 625 8270C G3-SvO0-19
Compounds by GC/MS - Full Scan -
Other Capabilities
CLEANUP
) EPA-600 SW-846

|Sulfuric Acid Cleanup | — 3665A | G3-SvO-17 |
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INSTRUMENT INVENTORY

Section
Instrument/Peripherals

Date of Purchase

METALS

1.

ICP-MS , Hewlett Packard 4500 Series |

2000

SEMIVOLATILES

TPH - Extractables
a. Hewlett Packard GC/dual FID 5890!l - 4 mstruments

Aqueous Poly Aromatic Hydrocarbons i
a.HPLC - Hewlett Packard - 1 instrument
1046A Fluorescence Detector + DAD

Poly Aromatic Hydrocarbons

a. Hewlett Packard GC/MS 6890 - 1 instrument
5972 Mass Spec Detector

b. Hewlett Packard GC/MS 6890

5973 Mass Spec Detector

Polychlorinated Biphenyl
