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1.0 PROJECT DESCRIPTION

This project description outlines the overall scoApe of a Remedial Investigation (R!) to be performed for
Operable Unit 3 of the Naval Industrial Reserve Ordnance Plant (NIROP) located in Fridiey, Minnesota.
Operable Unit 3 includes contaminant sources in all environmental media (soil and groundwater) at the
site. The Quality Assurance Project Plan presents the organization, objectives, planned activities, and
specific Quality Assurance/Quality Control (QA/QC) procedures associated with the Work Plan (and
addenda) for the RI. Specific protocols for sampling, sample handling and storage, chain-of-custody, and
laboratory and field analyses are described. All QA/QC procedures are structured in accordance with
applicable technical stahdards, and U.S. EPA Region V and Minnesota Pollution Control Agency

requirements, regulations, guidance, and technical standards.
1.1 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by Brown & Root Environmental (B&R
Environmental) on behalf of the United States Navy Southern Division Naval Facilities Engineering
Command and the NIROP, Fridley, Minnesota. This QAPP and other associated documents, including’
Work, Field Sampling, and Health and Safety Plans constitute the project'plannirig documents for the QU3
RI.

111 Overall Project Objectives

The general project objectives for the Fridley Operable Unit 3 (OU3) Remedial Investigation (RI) are

outlined in the Federal Facilities Agreement (FFA) for the NIROP. Attachment A of the FFA outlines the

general project objectives as follows:

“(1) identify all source areas of contamination; (2) identify the extent and magnitude of soil,
subsoil, surface water, and groundwater contamination; (3) gather ail necessary data to support
the Feasibility Study (FS) and Risk Assessment (RA), and; (4) provide information and data

needed for the selection and implementation of response actions at the site.”

The FFA goes on to state (Section IV, Task A, Part 2) that Rl Work Plans (upon implementation) are

intended to:
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"(1) provide for the complete characterization of the site and its actual or potential hazard to public
- health, welfare and the environment; (2) produce sufficient data and information to allow the Navy to

submit the review of Alternatives Report; and, (3) produce data. of sufficient quantity and adequate

technical content to assess possible alternative response actions during the FS.”

These géneral project objectives, except for surface water evaluation which was addressed in the
Operable Unit 1 (OU1) RI, have provided the basis for the development of specific Data Quality Objectives
(DQOs), as discussed in Section 4.0 of the attendant Work Plan (Volume I), as well as the scope of work
for the OU3 RI.

1.1.2 Project Status/Phase

The RI at NIROP Fridley has been undertaken on an operable unit basis. The first operable unit (OU1)
included site grouﬁdwater and surface water. The OU1 Rl was completed by RMT Inc. in June 1987. The
second operable unit (OU2) included all facility soils (unsaturated zone) other than those beneath the
plant building footprint. The RI for OU2 was completed by RMT Inc. in September, 1993. The third
operable unit (OU3) includes potential source areas at the facility. This QAPP and all attendant project
planning documents apply to OU3. OU2 has been made a subset of OU3. All conclusions from the OU2
RI will be included in the OU3 FS.

The OU3 RI will be completed in a phased manner. The first phase will include chemical and physical
characterization of the soils and shallow groundwater beneath the plant. The second phase will include
additional groundwater characterization to delineate potential contaminant migration associated with any

potential source areas identified during Phase |.

1.1.3 QAPP Preparation Guidelines

This Quality Assurance Project Plan has been prepared in accordance with the general guidance outlined
in the United States Environmental Protection Agency (U.S. EPA) Region V Model Superfund Quality
Assurance Project Plan dated January 1996. Additional guidance regarding the QAPP contents was
provided by representatives of U.S. EPA Region V and the Minnesota Pollution Control Agency (MPCA)
during a teleconference held on February 20, 1996. Representétives of U.S. EPA Region V, the MPCA,
the United States Navy Naval Facilities Engineering Command (Southern Division), and B&R

Environmental participated in the teleconference.

049605/P ' ~ CTO 0003
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1.2 FACILITY DESCRIPTION

A brief discussion of the NIROP, including its location, size and borders, regional geology, hydrogeology,
hydrology, topography, etc. is provided in the remainder of this section. The majority of this information is
contained in the Work Plan for the OU3 RI, and specific sections of the Work Plan are referenced as

appropriate.

1.21 Location .

The NIROP Fridley is located approximately 700 feet east of the Mississippi River in the City of Fridley,
Anoka County, Minnesota. A site location map for the facility is provided as Figure 2-1 of the Work Plan

for the Naval Industrial Reserve Ordnance Piant (Volume |).

1.2.2 Facility Size and Borders

The NIROP encompasses approximately 83 acres. The facility is bordered on the east by the Burlington
Northern rail yard, on the north by various industrial facilities, on the west by East River Road, and on the
south by United Defense, LP.

1.23 Topography

The NIROP is located on a broad, flat, alluvial terrace of the Mississippi River at an elevation of
‘ approximately. 835 feet (National Geodetic Vertical Datum of 1929). Slopes across the site are five
percent or less (Envirodyne Engineers, Inc., June 1983 Initial Assessment Study, Naval Industrial Reserve

Ordance Plant, Minneapolis, Minnesota).

1.24 Local Hydrology and Hydrogeology

Detailed "information regarding regional geology, hydrogeology, and hydrology are provided in
Sections 2.7.1, 2.7.2, and 2.7.3 of the Work Plan (Volume 1).

049605/P CTO 0003 -
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13 FACILITY HISTORY
Detailed discussions of the general history of the NIROP and past data coliection activities at the facility
are included in the Work Plan (Volume 1). Specific sections of the Work Plan are cited and incorporated

by reference in the remainder of this section, as applicable.

1.3.1 General History

The NIROP has been in operation since 1940 and'is a production facility for Naval ordnance. Items
produced at the facility have included gun mounts and advanced missile launchihg systems. Additional
general background regarding historical industrial activities at the NIROP is provided in Section 2.4 of the
Work Plan for the facility (Volume 1).

1.3.2 Past Data Collection Activities

A chronological history of events at the NIROP, including past data collection activities is provided in
Section 2.5 of the Work Plan (Volume 1). A concise summary of historical events including previous

investigations is provided in Table 2-1 of the Work Plan (Volume 1).
1.3.3 Current Status

At the current time, the Remedial Investigations for Operable Units 1 and 2 have been completed. A
féasibility study of alternatives was completed for Operable Unit 1, and, as a result of the feasibility study,
a Record of Decision was signed requiring imptementation of a containment system (active pumping) to
prevent continued offsite migration of TCE in groundwater. Operable Unit 3 inciudes potential source

areas at the facihty.
1.4 PROJECT OBJECTIVES
This section outlines the overall project objectives for the OU3 RI at NIROP, Fridley. Specific objectives

and associated tasks are discussed in Section 1.4.1. Project target parameters and intended data uses

are discussed in Section 1.4.2. Data Quality Objectives are developed in Section 1.4.3.
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141 - Specific Objectives and Associated Tasks

Four primary objectives, as discussed in Section 1.1.1, are identified for the NIROP Fridley OU3 Rl. A
phased investigation will satisfy these objectives as previously discussed in Section 1.1.2. The speciﬁc'

objectives for each phase of the OU3 Rl are outlined in the following subsections.
1411 Phase |

Characterize the soils beneath the production facility from the standpoint of potential direct contact
'impacts on human health (utility and construction workers) under existing site conditions and under a

benchmark future condition (industrial land use).

Characterize the soils beneath the production facility from the standpoint of potential sources of
groundwater contamination. Groundwater contamination is considered any concentration exceeding a
U.S. EPA Maximum Contaminant Level (MCL) or a MPCA Health Risk Limit (HRL). The more
conservative value (MCL or HRL) will be used. If neither a MCL nor a HRL exist for a parameter, then a

state Health Based Value (HBV) will apply.

Characterize stratigraphy to define potential preferential flow conduits for groundwater contamination

and/or dense non-aqueous phase liquids.

Tasks necessary to accomplish the objectives of Phase | include the collection of near-surface and

subsurface soil samples, and shallow groundwater samples from beneath the building footprint.
1412  Phasell

Characterize stratigraphy and groundwater beneath the production facility in order to locate contaminant

sources and obtain information needed to evaluate remediation alternatives.
Tasks necessary to accomplish the objectives of Phase Il include the installation of groundwater

monitoring wells within the building, and collection and analysis of groundwater samples from the newly

installed wells.

049605/P . CTO 0003
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14.2 Project Target Parameters and intended Data Uses

" This section discusses the field and laboratory analytical info_rmation to be generated during the course of
the OU3 RI. Field parameters and intended data uses are discussed in Section 1.4.2.1. Laboratory

parameters and intended data uses are discussed in Section 1.4.2.2.
14.21 Field Parameters

Field parameters will include those associated with the completion of soil borings, installation’ and
development of monitoring wells, and groundwater sampling and analysis. Field measurements will
include only those completed using simple field instrumentation, field test kits, a portable colorimeter, and

a field gas chromatograph (GC).

Field measurements of total volatile organics will be completed using a Photoionization Detector or Flame
lonization Detector. These measurements will be used to determine appropriate subsurface sample
horizons to be submitted for laboratory analysis and in safety monitoring to determine breathing zone

conditions for site workers.

Field parameters including pH, specific conductance, turbidity, dissolved oxygen, and temperature will be
completed for all aqueous phase samples using a water quality meter as discussed in Section 7.5.2 of the
FSP. These measurements will be used to support monitoring well development and purging of stagnant

water from well casings. Specific conductance and pH will also be used as general indicators of water

quality.

Additional water parameters will include oxidation-reduction potential (ORP), dissolved ferrous (reduced)
iron, dissolved reduced manganese, and hydrogen sulfide (as sulfide). (Note that ORP is sometimes
referenced as Eh.) These measurements, along with pH, dissolved oxygen, temperature, and several
laboratory parameters, will be used to assess the natural attenuation of chlorinated solvents in the
groundwater system at the NIROP Fridley. In addition to measurement using the water quality meter,
dissolved oxygen will also be measured usiﬁg a field test kit. ORP will be measured using a water quality
meter. The remaining field parameters (dissolved ferrous iron, dissolved reduced manganese, and
hydrogen sulfide) will be measured using a portable colorimeter. Tables 1-1 and 1-2 provide a summary

of field parameters and associated ranges and increments of detection.

- 049605/P . : CTO 0003



TABLE 1-1

NIROP Fridley
Vol. llIl: QAPP
Revision: 2
Date: June 1997
Section: 1

Page 7 of 17

: RANGES AND INCREMENTS _OF,DETECTION.
FIELD PARAMETERS FOR GROUNDWATER QUALITY TESTING

NIROP FRIDLEY, MINNESOTA

Parémeter Method Range/lncrement
pH metér 0-14 /.0.01 units
Specific Conductance meter 0-100/ 0.01 millimhos/cm
Turbidity meter 0-800/0.1-1 NTU
Dissolved Oxygen meter 0-19.9/0.01-0.1 mg/L
Temperature meter 0-50 / 0.1-1°C
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TABLE 1-2

: ANALYTICAL DETECTION LIMITS
FIELD PARAMETERS FOR EVALUATION OF NATURAL ATTENUATION
' NIROP FRIDLEY, MINNESOTA

Parameter -Method Range / Increment
pH meter Oto 14/ 0.01 units
Dissolved Oxygen modified Winkler titration test kit | 0.02 to 10/0.02 mg/L
Temperature meter -5.0t0 50/0.4°C
Oxidation Reduction Potential meter -1500 to 1500 mV / 2%

of reading pius 1 count
Dissolved Ferrous Iron 10-phenanthroline method'” 0to5/0.01 mg/L
Dissolved Reduced Manganese PAN method" 0 to 0.8 /0.001 mg/L
' Periodate oxidation method ™ 0t020/0.1 mg/L
Hydrogen Sulfide (as sulfide) Methylene Blue Method" 0to 0.6 /0.001 mg/L

(1) Portable colorimeter ' ‘
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On-site analysis of soil samples will also be performed using a field GC for the volatile organic compounds
shown in Table 1-3. As further discussed in Section 7.3.1 of the FSP, soil samples will be collected at 4-
foot intervals (usirig dire_ct-push technology or DPT) or 5-foot intervals (during installation of permanent
monitoring wells) down.to the termination depths of the borings for purge-and-trap field GC analysis. The
results of these analyses will be used to evaluate the vertical distribution of contaminated soil during
drilling, to guide the sampling effort, and to quantitatively evaluate the protection of groundwater. The soil
sample with the highest field GC result in the 2- to 12-foot interval, as well as the soil sample from the 0-to

2-foot interval, of the DPT borings will be collected and submitted for analysis by the fixed-base laboratory.
1.4.2.2 Laboratory Parameters

Laboratory parameters will include Target Compound List (TCL) volatile and semivolatile organics and
polychlorinated biphenyls, Target Analyte List (TAL) metals and cyanide, hexavalent chromium, suifate,
total suspended solids (TSS), total hardness (as CaCO0g3), alkalinity (as CaCO3), nitrate, nitrite, dissolved
chloride; dissolved bromide, dissolved phosphate, dissolved methane, and total organic carbon (TOC).
Pyridine will also be added to the semivolatile Target Compound List since this compound was a
constituent in some of the products used at the site. Total hardness, TSS, and alkalinity will be used for
engineering analysis during the feasibility study. The TCL and TAL compounds/analytes will be used to
support decision making via direct comparison with the preliminary health-based numeric decision rules
outlined in Section 4.0 of the Work' Plan. It should be noted that SW-846 Method 8260A, modified by
using a 25 mL purge volume, will be used for the analysis of TCL volatiles for groundwater samples. This
method will be used in place of standard Contract Laboratory Program (CLP) protocol in order to achieve
lower quantitation limits for volatile organic compounds in groundwater, since these are the compounds of

primary concern at the site. This low-concentration rnetr)od will also be used for the analysis of all trip
| blanks associated with the OU3 investigation. Analytical methods are further discussed in Section 7.
Representative soil samples will be analyzed for hexavalent chromium to evaluate the speciation of total
chromium. As detailed in Standard Operating Procedure LTL-7014 (Appendix A) matrix spike results of
the hexavalent chromium analyses may also.nécessitate fixed-base laboratory analysis of soil samples for
pH, ORP, ferrous iron, and sulfides. Based on holding time requirements, as presented in Table 4-1 of fhe
FSP, analyses for these four parameters will be performed immediately upon receipt by the laboratory for
each hexavalent chromium sample designated for matrix spike anaiysis. Représentative soil samples will
be analyzed for TOC to evaluate the availability of carbon sources for bioremediation options. The

remaining parameters (sulfate, nitrate, nitrite, dissolved chloride, dissolved bromide, dissolved phosphate,
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IC ANALYSIS

Soil Samples

Parameter
paL(1)
Volatile Organic Compounds pg’kg
Acetone 5
Benzene
Bromoform
Bromomethane
2-Butanone
Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Ethylbenzene

2-Hexanone

4-Methyl-2-pentanone

Methylene chloride

Styrene

1,1,2,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Tetrachloroethene

Toluene

Vinyl chloride

m,p-Xylenes

o-Xylene

Sl atn|alalalalajalalajonjon|alalajalalaln|aln]-a]|a|laigi|n] 2]

1 PQL Practical Quantitation Limit.
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and dissolved methane) will be used in conjunction with the field parameters previously discussed to
assess the natural attenuation of chiorinated solvents in the groundwater system at the NIROP Fridley.
Tables 1-4 through 1-6 provide a summary of all target laboratory analytes and associated Contract
Required Quantitation and Method Detection Limits (TCL organics via CLP'protocoI), Contract Required '
and Instrument Detection Limits (TAL inorganics), and Practical Quantitation and Method Detection Limits

(non-CLP parameters). Quantitation and detection limits are further discussed in Section 7.2.1.

143 Data duality Objectives

Data quality objectives for the Fridley OU3 R! were developed in accordance With current U.S. EPA
guidance. The DQO development process is outiined in detail in Section 4.0 of the attendant Work Plan

(Volume 1).

1.5 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale is discussed in detail in Section 2.0 of the attendant Field
Sampling Plan (Volume Il). Figures displaying the location of'dall proposed borings and monitoring wells
are proVided in Section 2.0 of the Field Sampling Plan. '

1.6 PROJECT SCHEDULE

The project schedule is provided in Section 6.0 of the attendant project Work Plan (Volume |).
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PAGE 1 OF 4
Parameter paL{1) | crar(2) mpL(3)

. AQ4) so(5) AQ SO
Volatile Organic Compounds ug/L ug/kg ug/L ng/kg
Acetone - 5 10 2.88 1.72
Benzene . 1 10 0.076 0.14
Bromodichloromethane 1 10 0.13 0.09
Bromoform 1 10 0.15 0.13
Bromomethane 1 10 0.37. 2.40
2-Butanone 5 10 0.70 1.26
Carbon disulfide 1 10 0.20 0.16
Carbon tetrachloride 1 10 0.10 0.07
Chlorobenzene 1 10 0.12 0.11
Chioroethane 1 10 0.19 2.24
Chloroform 1 10 0.17 2.08
Chloromethane 1 10 0.15 2.31
Dibromochloromethane 1 10 0.12 0.19
1,1-Dichloroethane 1 10 0.16 2.33
1,2-Dichloroethane 1 10 0.11 0.14
1,1-Dichloroethene 1 10 0.17 0.53
cis-1,2-Dichloroethene(?) 1 10 0.14 2.04
trans-1,2-Dichioroethene(’) 1 10 0.17 2.06
1,2-Dichioropropane 1 10 0.14 0.13
cis-1,3-Dichloropropene 1 10 0.15 0.19
trans-1,3-Dichloropropene 1 10 0.11 0.18
Ethylbenzene 1 10 0.11 0.10
2-Hexanone 5 10 0.50 0.85
4-Methyl-2-pentanone 5 10 0.59 0.62
Methylene chloride 2 10 1.74 7.92
Styrene 1 10 0.078 0.08
1,1,2,2-Tetrachloroethane 1 10 0.23 0.14
1.1,1-Trichloroethane 1 10 0.13 0.08
1.1.2-Trichloroethane 1 10 0.156 0.14
Trichioroethene 1 10 0.156 0.09
Tetrachloroethene 1 10 0.12 0.24
Toluene 1 10 0.13 0.18
Vinyl chloride 0.3 10 0.22 2.26
Xylenes (total) 1 10 0.13 0.16
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TABLE 14
ANALYTICAL DETECTION LIMITS - TCL ORGANICS
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 4
Parameter crat(2) mpL(3)
, AQ(4) so(5) AQ SO
Semivolatile Organic Compounds pg/l - ng’kg pg/L ug/kg
Acenaphthene 10 330 0.24 49
Acenaphthylene 10 330 0.24 44
Anthracene 10 330 0.42 6.6
Benzo(a)anthracene 1®) 330 0.16 72
Benzo(a)pyrene 1(6) 330 - 0.15 8.7
Benzo(b)fluoranthene 16 330 0.47 13.7
Benzo(g.h,i)perylene 10 . 330 0.49 10.8
Benzo(k)fluoranthene 5() 330 0.31 8.6
Bis(2-chloroethoxy)methane 10 330 0.24 6.7
Bis(2-chloroethyl)ether 1(6) 330 0.21 3.2
Bis(2-ethylhexyl)phthalate 10 330" 0.87 10.3
|4-Bromophenyl-phenylether 10 - 330 0.27 9.9
Butylbenzylphthalate 10 330 0.12 7.7
Carbazole 10 330 0.24 6.1
4-Chloro-3-methylphenol 10 330 0.33 111
4-Chloroaniline 10 330 1.06 38
2-Chloronaphthalene 10 330 0.44 8.4
2-Chlorophenol 10 330 0.19 . 5.6
4-Chlorophenyl-phenylether 10 330 0.35 6.6
Chrysene 10 330 0.19 5.1
Dibenz(a,h)anthracene 16) 330 0.12 76
Dibenzofuran 10 - 330 0.27 55
3,3-Dichlorobenzidine 10 330 1.93 79.7
Diethylphthalate 10 330 0.17 8.2
Di-n-butyiphthalate 10 330 0.18 7.0
Di-n-octyiphthalate 10 330 0.40 6.7
4,6-Dinitro-2-methylphenol 25 830 1.19 116
2,4-Dinitropheno! 10 830 1.08 15
2 4-Dinitrotoluene 20) 330 0.22 124
1,2-Dichlorobenzene 10 330 0.51 54
1,3-Dichlorobenzene 10 330 0.60 3.2-
1,4-Dichlorobenzene 10 330 0.51 3.6
2.4-Dichlorophenol 10 330 0.26 10.5
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TABLE 14

ANALYTICAL DETECTION LIMITS - TCL ORGANICS
NIROP FRIDLEY, MINNESOTA

PAGE 3 OF 4
Parameter craL(2) mpL(3)
AQl4) solS) AQ SO

Semivolatile Organic Compounds ug/L ug/kg ug/L ug/kg
Dimethylphthalate 10 330 0.21 12.2
2,4-Dimethylphenol 10 330 1.18 67
2,6-Dinitrotoluene 20) 330 0.29 27.0
Fiuoranthene » - 10 330 0.41 5.6
Fluorene 10 330 0.16 44
Hexachlorobenzene 1(6) 330 0.26 9.5
Hexachlorobutadiene 100) 330 0.54 4.0
Hexachlorocyclopentadiene 10 330 1.38 6.7
Hexachloroethane 20) 330 0.57 5.2
tndeno(1,2,3-cd)pyrene 1(6) 330 0.06 7.0
Isophorone ‘ 10 330 0.18 8.2
2-Methylnaphthalene 10 330 - 0.41 6.4
2-Methylphenol 36) 330 0.69 9.4 .
4-Methyiphenol 10 330 0.43 8.6
Naphthalene 10 330 0.38 57
2-Nitroaniline 25 830 0.26 10.3 .
3-Nitroaniline : 25 830 1.16 89.3
4-Nitroaniline 25 830 3.14 81
Nitrobenzene 10 330 0.55 i 9.2
2-Nitropheno! 10 330 0.34 10.9
4-Nitrophenol 25 830 1.74 4.2
N-nitroso-di-n-propylamine 10 330 0.30 8.0
N-nitrosodiphenylamine 10 330 0.29 12.5
2,2'-Oxybis(1-chloropropane) 10 330 0.26 9.8
Pentachlorophenol 10(0) 830 1.2 6.3
Phenanthrene _ 10 330 0.24 6.4
Phenaol 10 330 0.28 30.1
Pyrene 10 330 0.20 6.8
1,2,4-Trichlorobenzene 10 - 330 0.54 - 8.1
2.4 5-Trichlorophenol .25 830 0.28 9.3
2,4 6-Trichlorophenol 10 330 0.15 4.8
Pyridine(® , 10 330 0.65 83
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TABLE 1-4
ANALYTICAL DETECTION LIMITS - TCL. ORGANICS
NIROP FRIDLEY, MINNESOTA
PAGE4 OF 4
Parameter CRQL(2)

AQ4) | so(® AQ SO
Polychlorinated biphenyls pg/L ua/kg ug/L ng/kg
Aroclor-1016 0.5() 33 0.081 5.36
Aroclor-1221 1.0} 67 0.092 9.58
. [Aroclor-1232 0.50) 33 0.17 4.34
Aroclor-1242 0.5® 33 0.3 6.65

Aroclor-1248 0.5®) 33 0.091 18

Aroclor-1254 | 0.50) 33 0.1 22
Aroclor-1260 0.50) 33 0.084 3.36

1 PQL.
2 CRQL
3 MDL
4 AQ

5 SO

6

Practical Quantitation Limit.

Contract Required Quantitation Limit; as specified in OLMO03.1, uniess otherwise

noted.

Method Detection Limit; as provided by Laucks Testing Laboratories, Inc.

Aqueous (groundwater) samples.
Solid (soil) samples.

compound exceeds MPCA HRL or other MPCA groundwater criterion. -
7 1,2-Dichloroethene is typically reported as total 1,2-dichloroethene based on CLP
requirements. The cis- and trans-isomers of 1,2-dichloroethene will be individually reported for
the OU3 RI.

8 Pyridine is not part of the CLP TCL list but will be included in the

CRAQL revised to reflect laboratory's “true” reporting limit since standard CRQL for this

semivolatile analysis of the

OU3 RI samples since this compound was a component of products used at the NIROP

Fridley.
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ANALYTICAL DETECTION LIMITS - TAL INORGANICS
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Parameter croL(!) iDL(2)
AQ(3) so(4) AQ SO
Target Analyte List Metals ug/L mg/kg pg/L mg/kg
~ |Aluminum : 200 40 68 13.6
Antimony 60 12 12 24
Arsenic 10 2 1.9 0.38
Barium 200 40 0.5 0.1
Beryilium 5 1 0.3 .0.06
Cadmium 5 1 3 0.6
“{Calcium 5000 1000 54 10.8
Chromium 10 2 5 1
Cobalt 50 10 2 0.4
Copper 25 5 2 0.4
Cyanide 10 10 2.686" 0.0238"
fron 100 20 22 44
Lead 3 0.6 0.79 0.16
Magnesium 5000 1000 55 11
‘Manganese 15 3 1 0.2
Mercury 0.2 0.1 0.025 0.025
Nickel 40 8 3 0.6
Potassium 5000 1000 96 19.2
Selenium 5 1 " 0.2
Silver 10 2 3 0.6
Sodium - 5000 1000 20 4
Thallium 10 2 0.78 0.16
Vanadium 50 10 3 0.6
Zinc 20 4 2 0.4
1 CRDL Contract Required Detection Limit; as specified in ILM04.0.
2 iDL Instrument Detection Limit, unless otherwise noted; as provided by Laucks Testing
Laboratories, Inc.
3 AQ Aqueous (groundwater) samples.
4 SO Solid (soil) samples.

5 MDL
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TABLE 1-6

o ANALYTICAL DETECTION LIMITS
BIOLOGICAL/ENGINEERING/MISCELLANEOUS PARAMETERS

NIROP FRIDLEY, MINNESOTA
~ Parameter Aqueous Samples (mg/L)
paL™ MDL?
Total Suspended Solids 2 NA®
Alkalinity (as CaCO3) ' 2 NA
Hardness (as CaCOé) 1 NA
Sulfate ‘ ‘ 1 0.057
Nitrate 0.2 ~0.01
Nitrite ‘ 0.1 0.025
Dissolved Chioride : 1 0.1
Dissoived Bromide ‘ o1 0.012
Dissolved Phosphate 1 0.12
Dissolved Methane l(ng/L) o | 15 5.03
Solid Samples (mg/Kg)"
Total Organic Carbon 200 : 24
Hexavalent Chromium 2 0.6
pH (pH units) +0.1% NA
Ferrous Iron | estimated at 1 NA
Sulfide estimated at 40® NA
Oxidation Reduction Potential (mV) , +10 mv® NA
1 PQL Practical Quantitation Limit; as provided b'y Laucks Testing Laboratories, Inc.
2 MDL  Method Detection limit; as provided by Laucks Testing Laboratories, inc.
3 NA MDL determination not applicable to this method.
4 Units for solid sample results are mg/kg unless otherwise noted.
5 PQL not applicable. Values shown represent sensitivity for the parameter.
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Z.b PROJECT ORGANIZATION

The project organization for the OU3 Remedial Investigation/Feasibility Study is provided in Section 7.0
(Project Management) of the attendant Work Plan (Volume 1). A project organization chart, management
responsibilities, quality assurance responsibilities, laboratory responsibilities, and field responsibilities are

discussed in Sections 7._1_throUgh 7.5 of the Work Plan, respectively.
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'3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall Quality Assurance (QA) objective for this project is to develop and implement procedures for
field sampling, chain-of-custody, laboratory analysis, and reporting that will provide results which are
legally defensible in a court of law. Intended data uses are described in Section 1.4.2 of this QAPP.
Specific procedures for sampling, chain-of-custody, laboratory instrument calibration, laboratory analysis,
reporting of data, internal quality control, audits, preventive maintenance of field and laboratory equipment,
and corrective action are described in other sections of this QAPP. The PARCC parameters (precision,
accuracy, representativeness, comparability, and completeness) are qualitative and/or quantitative
statements regarding the quality characteristics of the data used to support project objei:tives and

ultimately, environmental decisions. These parameters are discussed in the remainder of this section.

"Specific routine procedures used to assess the quantitative parameters (precision, accuracy, and

completeness) are provided in Section 12.0.
31 PRECISION
3.1.1 Definition

Precision is a measure of the amount of variability and bias inherent ‘in'a data set. Precision describes the

-reproducibility of measurements of the same parameter for samples under similar conditions. The

equation for determining precision for this project is described in detail in Section 12.2.

3.1.2 Field Precision Objectives

Field duplicate precision monitors the consistency with which environmental sampies were obtained and

analyzed. Field duplicate results for solid matrix samples are considered to be precise if the relative
percent difference (RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix
samples are considered to be precise if the RPD is less than or equal to 30 percenf. Field precision is
assessed through the collection and measurement of field duplicates at a rate of 1 duplicate per 10

analytical samples.
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3.1.3 - Field GC Precision Objectives

Precision for field GC analyses will be measured through the use of field duplicates and laboratory
duplicates. Field duplicates, as specified in Section 3.1.2, will be collected at a rate of one duplicate per
ten environmental samples. Laboratory duplicate analysis for field GC analyses will be performed by
" analyzing two aliquots of the same sample at a frequency of one duplicate per 20 environmental samples.
Sampling personnel will identify samples to be used for laboratory duplicate analysis on the chain-of-
custody report (COC) and will supply extra volume for such samples. If any of the three largest
component peaks for the target compounds listed in Table 1-3 in the field or laboratory duplicate sample
are above the PQL in both analyses but exhibit a Relative Percent Difference (RPD) exceeding 150%, or if
any site-specific target compound is detected in one analysis at a level greater than 5-times the PQL but is
not detected in the duplicate analysis, the Field Operations Leader (FOL) shall be informed and a third
aliquot or a fresh sample obtained from the same location shall be analyzed. Further detail regarding
laboratory and field duplicate analysis for the field GC is provided in Sections 5.9.5 and 5.9.6, respectively,
in the field GC SOP (Appendix C).

3.14 Laboratory Precision Objectives

Laboratory precision Quality Control samples will be analyzed with a frequency of 5§ percent (i.e., one
quality control sample per.20 environmental samples) for organic analyses and a frequency of 10 percent
(i.e., one quality control sample per 10 environmental samples) for inorganic analyses. Laboratory
precision is measured via -comparison' of calculated Relative Percent Difference (RPD) values and

Precision Control Limits specified in the analytical method or by the laboratory's QA/QC Program.

Five distinct types of analyses will be completed for environmental samples collected during the OU3 RI at

the NIROP Fridley, as follows (Laucks Testing Laboratories, Inc., SOPs are provided in Appendix A).

. Target Compo'und List (TCL) organic analyses via OLM03.1 and SOP LTL-8260A. As discussed in
Section 1.4.2.2, analysis for volatiles in aqueous samples only will be performed via SOP LTL-8260A
with a 25 mL sample volume The remaining TCL organic analyses will be performed via OLM03.1.
Analysis for PCBs will be modified to focus on PCB-only analyses as described in the Addendum to
Laucks SOP LTL-8082 (also provided in Appendix A).

. Target Analyte List (TAL) inorganic/cyanide analysis via ILM04.0.
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) Total Organic Carbon (TOC), hexavalent chromium, pH, ORP, sulfide, and ferrous iron analyses of
soil via SOPs LTL-7014, LTL-9113, LTL-9128, LTL-9301, and LTL-7601.

) Characteristic analyses to evaluate natural attenuation of chlorinated solvents including sulfate,
nitrate, nitrite, dissolved chloride, dissolved bromide, dissolved phosphate, and dissolved methane
via SOPs LTL-9110 and AM18.

. General water quality analyses including total suspended solids, hardness (as CaCO3), and
alkalinity (as CaCO3) via SOPs LTL-9202, LTL-3009, and LTL-9003.

Precision for TCL organic analysis will be measured via the RPDs for matrix spike/matrix spike duplicate
samples. Precision for TAL inorganic analysis will be measured via RPDs for laboratory duplicates.
Precision for dissolved methane will be measured via the RPD for field duplicates. Precision for the
remaining parameters will be measured via the RPD results for laboratory duplicate samples. Tables 3-1

through 3-3 present RPD Precision Control Limits.
3.2 ACCURACY
3.21 Definition

Accuracy is the degree of agreement between an observed value and an accepted reference value. The

equation for determining accuracy for this project is described in detail in Section 12.1.

3.2.2 Field Accuracy Objectives

Accuracy in the field is assessed through the use of rinsate and trip blanks and is ensured through the
adherence to ali sample handling, preservation and holding times. Accuracy and precision requirements
for field measurements (e.g., pH) are ensured through calibration as discussed in Section 9.1 of the Field

Sampling Plan.

3.23 Field GC Accuracy Objectives

Accuracy for field GC analyses will be measured through the use of matrix spikes, QC check standards,

and blanks. Matrix spike analyses will be performed at a frequency of 5% (one matrix spike per twenty
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PRECISION CONTROL LIMITS (RPDS)(1)
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Revision: 2
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

ORGANIC ANALYSIS VIA OLM03.1(2:3)
NIROP FRIDLEY, MINNESOTA

Section: 3
Page 4 of 20

Chemical Aqueous Samples Solid Samples
VOLATILE ORGANICS :
1,1-Dichloroethene 20 22
Trichloroethene 20 24
Benzene 20 21
Toluene 20 21
Chlorobenzene 20 21
SEMIVOLATILE ORGANICS
Phenol! 42 35
2-Chlorophenol 40 50
1,4-Dichlorobenzene 28 27
N-Nitroso-di-n-propylamine 38 38
1,2,4-Trichlorobenzene 28 23
4-Chloro-3-methylphenol 42 33
Acenaphthene 31 19
4-Nitrophenol 50 50
2.4-Dinitrotoluene 38 47
Pentachlorophenol 50 47
Pyrene 31 36
PCBs
Aroclor 1016 35 50
Aroclor 1260 35 50

1 RPD - Relative Percent Difference as described in Section 12.0.
U.S. EPA (U.S. Environmental Protection Agency) CLP, 1994. Statement of Work for Organics
‘Analysis. Multi-Media, Multi-Concentration, OLM03.1.

3 As noted previously, volatile analysns for aqueous samples will be performed using SOP LTL-8260

(Appendlx A).
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TABLE 3-2
PRECISION CONTROL LIMITS (RPDS)(1)
LABORATORY DUPLICATE SAMPLES
INORGANIC ANALYSIS VIA ILM04.0(2)
NIROP FRIDLEY, MINNESOTA
Chemical Aqueous Samples Solid Samples
INORGANICS

Aluminum 20 . . 35
Antimony 20 35
Arsenic 20 ) 35
Barium 20 .35
Beryllium 20 35
Cadmium 20 35
Calcium . 20 } 35
Chromium 20 35
Cobalt 20 35
Copper . -20 - : 35
iron 20 35
Lead 20 35
Magnesium 20 ) 35
Manganese 20 : 35
Mercury » 20 35
Nickel ‘ 20 35
Potassium _ . 20 ' , 35
Selenium : 20 35
Silver 20 35
Sodium ' 20 ’ 35
Thallium _ 20 35
Vanadium 20 35
Zinc 20 35
Cyanide 20 .35

1 RPD - Relative Percent Difference as described in Section 12.0.
2 U.S. EPA (U.S. Environmental Protection Agency) CLP, 1995. Statement of Work for inorganics
Analysis, Multi-Media, Multi-Concentration, ILM04.0.
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TABLE 3-3

PRECISION CONTROL LIMITS (RPDS)(1)

BIOLOGICAL/ENGINEERING/MISCELLANEOUS PARAMETERS

LABORATORY DUPLICATE SAMPLES
NIROP FRIDLEY, MINNESOTA

NIROP Fridley
Vol. lil: QAPP
Revision: 2
Date: June 1997
Section: 3

Page 6 of 20

Parameter Aqueohs Samples
Total Suspended Solids 20
Alkalinity(as CaCO3) 10
Hardness (as CaCO3) 15
Sulfate‘ 10 -
Nitrate 10
Nitrite 30
Dissolved Chloride 11
Dissolved Bromide 309
Dissolved Phosphate 30®
Dissolved Methane NA"

Solid Samples

Tota! Organic Carbon 33
Hexavalent Chromium 20@
pH +0.5 pH units

Ferrous lron

qualitative confirmation

Sulfide

qualitative confirmation

Oxidation-Reduction Potential 20®

H WM -

RPD - Relative Percent Difference as described in Section 12.0.

Not Applicable.

Default limits specified by SW-846 Method 3060A.

049605/P
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environmental samples). Sampling personnel will identify samples to be used for matrix spike analysis on
the COC and will supply extra volume for such samples. Matrix spike samples will be spiked with each of
the target compounds shown in Table 1-3. Accuracy control limits of 50 to 150 percent will be used to
assess matrix spike recovery for target compounds. Further information regarding matrix spikes for field

GC analysis is provided in Section 5.9.4 of the field GC SOP (Appendix C).

A QC check standard solution containing all target compounds listed in Table 1-3 will be analyzed with
each initial calibration. Accuracy control limits for QC check standard Percent Recoveries (%Rs) will be
50 to 150 percent. Analysis of the QC check standard solution is further discussed in Section 5.9.1 of field
GC SOP (Appendix C). |

Equipment rinsate blanks (one per ten environmental samples, with a minimum of one per day), trip blanks
(one per cooler), and method or laboratory reagent blanks (after each initial and continuing calibration) will
also be analyzed to assess accuracy. These types of blanks are described in more detail in Section 3.6 of
this QAPP. Further detail regarding control limits and corrective actions for these blanks for PGC analysis
is provided Sections 5.9.2 and 5.9.3 of the field GC SOP (Appendix C).

Retention time monitoring and control, as fully described in Section 5.9.7 of the field GC SOP

(Appendix C), will also be performed to monitor the accuracy of qualitative analyte identification.

3.24 Laboratory Accuracy Objectives

Accuracy in the Iaborétory is measured through the comparison of a spiked sample resuit against a known
~or calculated value expressed as a percent recovery (%R). Percent recoveries are derived from the
avnalysis of known amounts of compounds spiked into qeionized wéter (i.e., laboratory control sample
analysis), or into actual samples (i.e., surrogate or matrix spike énalysis). Laboratory control sample
analysis measures the accuracy of laboratory operations. Surrogate and matrix spike énalyses measure
the accuracy'of laboratory operations as affected by matrix. Laboratory control sample analyses are
performed with a frequency of one per twenty associated samples of like matrix. Matrix spike analyses
will be performed with a frequency of one per twenty associated samples of like matrix for organic
analyses and with a frequency of one per ten associated samples of like matrix for inorganic analyses.
Surrogate spike analysis is performed for all organic chromatographic analyses. Laboratory accuracy is
assessed via comparison of calculated percent recovery (%R) values with Accuracy Control Limits

specified in the analytical method or by the laboratory's QA/QC Program.
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Five distinct types of analyses will be completed for environmental samples collected during the OU3 RI at
the NIROP Fridley, as follows (Laucks Testing Laboratories, Inc., SOPs are provided in Appendix A):

) Target Compound List (TCL) organic analyses via OLM03.1 and SOP LTL-8260A. As discussed in

Section 1.4.2.2, analysis for volatiles in aqueous samples only will be performed via SOP LTL-8260A

with a 25 mL sample volume The remaining TCL organic analyses will be performed via OLM03.1."

Analysis for PCBs will be modified to focus on PCB-only analyses as described in the Addendum to
Laucks SOP LTL-8082 (also provided in Appendix A).

. Target Analyte List (TAL) inorganic/cyanide analysis via ILM04.0.

o Total Organic Carbon (TOC), hexavalent chromium, pH, ORP, sulfide, and ferrous iron analyses of
soil via SOPs LTL-7014, LTL-9113, LTL-9128, LTL-9301, and LTL-7601.

. Characteristic analyses to evaluate natural attenuation of chlorinated solvents inciuding sulfate,
nitrate, nitrite, dissolved chloride, dissolved bromide, dissolved phosphate, and dissolved methane
via SOPs LTL-9110 and AM18. '

. General water -quality. analyses including total suspended solids, hardness (as CaCOg), and
alkalinity (as CaCO'3) via SOPs LTL-9202, LTL-9009, and LTL-9005.

Accuracy for Target Compound List organic analysis wiII. be measured via the percent recoveries for
_surrogate spikes and matrix spike/matrix spike duplicates. Accuracy for-Target Analyte List Inorganic
analysis will be measured via percent recoveries for matrix spikes and laboratory control samples.
Accuracy the remaining analytes will be measured via percent recoveries for matrix spikes and laboratory
control samples, as applicable. Tables 3-4 and 3-5 present contro! limits for matrix and surrogate spike
recoveries, respectively, for TCL organics. Tables 3-6 and 3-7 present contro! limits for matrix spike and
taboratory control samples, respectively, fO( TAL inorganics. Tables 3-8 and 3-9 present control limits for

matrix spikes and laboratory control samples, respectively, for the remaining, non-CLP parameters.
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ACCURACY CONTROL LIMITS (%R)(1)

NIROP Fridley
Vol. IIl: QAPP

Revision: 2

Date: June 1997

Section: 3

" Page 90f20

'MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

ORGANIC ANALYSIS VIA OLM03.1(2:3)
NIROP FRIDLEY, MINNESOTA

Chemical Aqueous Samples Solid Samples
VOLATILE ORGANICS
1,1-Dichloroethene 60-140 59-172
Trichloroethene 60-140 62-137
Benzene 60-140 66-142
| Toluene '60-140 598-139
Chlorobenzene 60-140 60-133
SEMIVOLATILE ORGANICS
Phenol 12-110 26-90
2-Chlorophenol 27-123 25-102
1,4-Dichlorobenzene 36-97 28-104
N-Nitroso-di-n-propylamine 41-116 41-126
1,2, 4-Trichlorobenzene 39-98 38-107
4-Chloro-3-methylphenol 23-97 26-103
Acenaphthene 46-118 31-137
4-Nitrophenol 10-80 11-114
2,4-Dinitrotoluene 24-96 28-89
Pentachlorophenol 9-103 2 17-109
Pyrene 26-127 35-142
PCBs
Aroclor 1016 40-160 40-160
Aroclor 1260 39-149 40-160

1 %R - Percent Recovery as described in Section 12.0.
2 U.S. EPA (U.S. Environmental Protection Agency) CLP, 1994. Statement of Work for Organics
' Analysis, Multi-Media, Multi-Concentration, OLM03.1.

3 As noted previously, volatile analysis for aqueous samples will be performed using SOP LTL-8260

(Appendix A).
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TABLE 3-5

ACCURACY CONTROL LIMITS (%R)(1)
SURROGATE SPIKES
ORGANIC ANALYSIS VIA OLM03.1(2:3)

"~ NIROP FRIDLEY, MINNESOTA

NIROP Fridley
Vol. til: QAPP

Revision: 2

Date: June 1997

Section: 3
Page 10 of 20

Chemical Aqueous Samples Solid Samples
VOLATILE ORGANICS
Toluene-d8 60-140 84-138
Bromoflourobenzene 60-140 59-113
1,2-Dichloroethane-d4 60-140 70-121
SEMIVOLATILE ORGANICS
Nitrobenzene-d5 35-114 23-120
2-Fluorobiphenyl 43-116 30-115
Terphenyl-d14 33-141 18-137
Phenol-d5 10-110 24-113
2-Fluorophenol 21-110 25-121
2,4,6-Tribromophenol 10-123 19-122
2-Chlorophenol-d4 33-110(4) 20-130(4)
1,2-Dichlorobenzene-d4 16-110(4) 20-130(4)
PCBs ‘
Tetrachloro-m-xylene 30-150, 30-150
Decachlorobiphenyl 30-150 30-150

1 %R - Percent Recovery as described in Section 12.0.
2 U.S. EPA (U.S. Environmental Protection Agency) CLP, 1994. Statement of Work for Organics
Analysis, Multi-Media, Mutti-Concentration, OLM03.1.

3 As noted previously, volatile analysis for aqueous samples will be performed using SOP LTL-8260

(Appendix A).
4 Advisory limits only.
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ACCURACY CONTROL LIMITS (%R)(1)
MATRIX SPIKE SAMPLES
INORGANIC ANALYSIS VIA 1LM04.0(2)
NIROP FRIDLEY, MINNESOTA
Chemical Aqueous Samples Solid Samples

INORGANICS

Aluminum 75-125 Ns(3)
Antimony 75-125 75-125
Arsenic 75-125 75-125
Barium 75-125 75-125
Beryllium 75-125 75-125
Cadmium 75-125 75-125
Calcium NS(3) Ns(3)
Chromium 75-125 75-125
Cobalt 75-125 75-125
Copper 75-125 75-125
Iron 75-125 75-125
Lead 75-125 75-125
Magnesium NS(3) NS(3)
Manganese 75-125 75-125
Mercury 75-125 75-125
Nickel 75-125 75-125
Potassium NS(3) NS(3)
Selenium 75-125 75-125
Silver 75-125 75-125
Sodium NS(3) NS(3)
Thallium 75-125 75-125
Vanadium 75-125 75-125
Zinc 75-125 75-125
Cyanide 75-125 75-125

A1 %R - Percent Recovery as described in Section 12.0.
U.S. EPA (U.S. Environmental Protection Agency) CLP, 1995. Statement of work for Inorganics

Analysis, Multi-Media, Multi-Concentration, ILM04.0.

3 No spike required.
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TABLE 3-7

ACCURACY CONTROL LIMITS (%R)(1)
LABORATORY CONTROL SAMPLES
INORGANIC ANALYSIS VIA ILM04.0(2)
NIROP FRIDLEY, MINNESOTA

Chemical Aqueous Samples Solid Samples
INORGANICS
Aluminum 80-120 TBDA)
Antimony 80-120(4) TBD
Arsenic 80-120 TBD
Barium 80-120 TBD
Beryilium 80-120 TBD
Cadmium 80-120 TBD
Calcium 80-120 TBD
Chromium 80-120 TBD
Cobait 80-120 TBD
Copper 80-120 TBD
Iron 80-120 TBD
Lead 80-120 TBD
Magnesium 80-120 TBD
Manganese 80-120 TBD
Mercury 80-120(9) - TBD
Nickel 80-120 TBD
Potassium 80-120 TBD
Selenium 80-120 TBD
Silver 80-120(4) TBD
| Sodium 80-120 T8D
Thallium 80-120 TBD
Vanadium 80-120 TBD
Zinc 80-120 T8D
Cyanide NA(B) TBD

N o

%R - Percent Recovery as described in Section 12.0.
U.S. EPA (U.S. Environmental Protection Agency) CLP, 1995. Statement of Work for Inorganic

Analysis, Multi-Media, Multi-Concentration, ILM04.0.

b w
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TBD - To Be Determined at time of analysis based on EPA LCS lot number.

Advisory limits only.

LCS analysis for mercury is not required by CLP protocol, but will be performed for this project.
NA - Not Applicable.
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 TABLE 3-8

ACCURACY CONTROL LIMITS (%R)(1)
BIOLOGICAL/ENGINEERING/MISCELLANEOUS PARAMETERS
MATRIX SPIKE SAMPLES

' NIROP FRIDLEY, MINNESOTA

Analytical Method | Aqueous Samples
Total Suspended Solids NA®
Alkalinity(as CaCO3) | A ‘ NA
Hardness (as CaCO3) NA
Sulfate 81-115
Nitrate : 79-117
Nitrite - 50-150
Dissolved Chioride - 73-121
Dissolved Bromide ' 50-150"
‘ Dissolved Phosphate 50-150
N Dissolved Methane NA
A Solid Samples
Total Organic Carbon 63-119
Hexavalent Chromium 75-125%
pH | . NA
Ferrous Iron | NA
Sulfide : NA
Oxidation-Reduction Potential | | NA

%R - Percent Recovery as described in Section 12.0. -
NA - Not Applicable.

- Default limits; insufficient data points available to generate statistical Iaboratory controf limits,
Default limits specified by SW-846 Method 3060A.

HAWN -
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TABLE 3-9

ACCURACY CONTROL LIMITS (%R){1)
BIOLOGICAL/ENGINEERING/MISCELLANEOUS PARAMETERS
LABORATORY CONTROL SAMPLES :

NIROP FRIDLEY, MINNESOTA

NIROP Fridley
Vol. lil: QAPP
Revision: 2
Date: June 1997
: Section: 3
Page 14 of 20

Analytical Method Aqueous Samples
Total Suspended Solids NA®
Alkalinity(as CaCQOj) 88-112
Hardness {(as CaCO3) 87-115
Sulfate 80-110
Nitrate 90-110
Nitrite 90-110
Dissolved Chioride 90-110
‘| Dissoived Bromide 90-110
Dissolved Phosphate 90-110
Dissolved Methane NA

Solid Samples

Total Organic Carbon 80-120
Hexavalent Chromium NA
pH NA
Ferrous lron NA
Sulfide NA
' Oxidation-Reduction Potential NA

1 %R - Percent Recovery as described in Section 12.0.

2 NA - Not Applicable.
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3.3 COMPLETENESS
3.341 ~ Definition

Completeness is a measure of the amount of usable, valid, analytical data obtained, compared to the
amount expected to be obtained. Compieteness is typically expressed as a percentage. The equation for

completeness is presented in Section 12.3.

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is
collected; every sample submitted for analysis yields valid data). However, sahples can be rendered
unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed); errors
can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory
contamination), or strong matrix effects can become apparent (e.g., extremely low matrix spike recovery).
These instances result in data that do not meet QC criteria. Based on these considerations, 95 percent is
considered an acceptable target for the data completeness objective. Completeness will be calculated for
the OU3 RI as a whole since it is anticipated that all samples will be collected within a four-month period.

If critical data points are lost, resampling and/or reanalysis may be required.

One hundred percent of the fixed-base laboratory data for the OU3 Rl will be validated in accordance with
the Region 5 Standard Operating Procedures for Validation of CLP Organic and Inorganic Data and the
U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic and Inorganic Data

Review. Data rejected as a result of the validation process will be treated as incomplete data.

3.3.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid field measurements obtained from all the field
measurements taken in the project. Field completeness for this project is expected to be greater than

90 percent.

3.3.3 Laboratory Completeness Objectives

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all
the laboratory measurements taken in the project. Laboratory completeness for this project is expected to

be greater than 95 percent.
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34 REPRESENTATIVENESS

341 Definition

Representativeness is an expression of the degree to which the data accurately and precisely depict the
actual characteristics of a population or environmental condition existing at an individual sampling point.
Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data

accurately represent actual site conditions.

3.4.2 Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be satisfied by

ensuring that the Field Sampling' Plan (FSP) is followed and that proper sampling techniques are used.

3.4.3 Measures to Ensure Representativeness of Lab Data

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting
sample holding times, and analyzing and assessing field duplicate samples. The sampling network for the
OU3 RI was designed to provide data representative of facility conditions. During development of this
network, considefation was given to past waste disposal practices, existing analytical data, physical
setting and processes, and constraints inherent to the CERCLA program. The rationale of the sampling

network is discussed in detail in the Field Sampling Plan (FSP).
3.5 COMPARABILITY
351 Definition

Comparability is defined as the confidence with which‘ one data set can be compared to another (e.g.,
between sampling points; between sampling events). vComparabiIity is achieved by using standardized
sampling and analysis methods, and data reporting formats (including use of consistent units of measure
and reporting of solid matrix sample results on a dry-weight basis). Additionally, consideration is given to

seasonal conditions and other environmental variations that could exist to influence data results.
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3.5.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied by
ensuring that the FSP is followed and that proper sampling techniqueé are used. It is also dependent on
recording field measurements using‘the correct units. Field measurements for this project include pH,
specific conductance, temperature, turbidity, dissolved oxygen, dissolved ferrous iron, dissolved reduced
manganese, hydrogen sulfide, oxidation-reduction potential, and volatile organic compounds by field GC

analysis. The units used for the field measurements for this project are as follows:

) pH is measured to the nearest 0.1 standard pH unit.

.. Specific conductance is measured in millimhos (the inverse of the ohm).

. Temperature is measured.in degrees Celsius.

) Turbidity is measured in nephelometric turbidity units (NTU).
. Dissolved oxygen is measured in mg/L.

. Dissolved ferrous iron is measured in mg/L.

. Dissolved reduced manganese is measured in mg/L.

. Hydrogen sulfide is measured in mg/L. '

. Oxidation Reduction Potential is measured in mV.

. Volatile organics by field GC are measured in ug/kg.

3.53 Measures to Ensure Comparability of Lab Data

, Planned analytical data will be comparable when similar sampling and analytical methods are used and

documented. Results will be reported in units that ensure comparability with previous data and with

current state and Federal standards and guidelines. Organic chemicals will be reported in ug/L for
aqueous samples and ug/kg for solid samples. Metals and cyanide will be reported as pg/L for aqueous
samples andi mg/kg for solid samples. Total organic carbon and hexavalent chromium will be reported in
mg/kg (solid samples). Oxidation-reduction potential and pH in soils will be reported in standard pH units

and mV, respectively. Ferrous iron and sulfide will be reported as qualitatively present or absent in soils.

. The remaining biologicallengineering parameters will be reported in mg/L (aqueous samples).

Detection/reporting limits are further discussed in Sections 7.2.1 and 1.4.2.2
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3.6 LEVEL OF QUALITY CONTROL EFFORT

Trip blank, rinsate blank, ambient condition blank, source water blank, method blank, duplicate, standard
reference materials (SRM) and matrix spike samples will be analyzed to assess the quality of the data
resulting from the field sampling and analytical programs. In addition, duplicate measurements will be

completed for field parameters.

External QC measures (i.e., field quality control samples) consist of field duplicates, ambient condition
blanks, trip blanks, source water blanks, and equipment rinsate blanks. Information gained from these
analyses further characterizes the level of data quality obtained to support project goals. Each of these
types of field quality control samples undergo the same préservation, analysis, and reporting procedures

as the related environmental samples. Each type of field quality control sampie is discussed below.

Field duplicates are either two samples collected independently at a sampling location (e.g., surface
water), or a single sample homogenized and split into two portions (where volatile organic compounds
(VOCs) are to be analyzed, the VOC sample aliquots are containerized first to avoid loss of constituents,
then the remaining sample matrix is homogenized.) Field duplicates are collected and analyzed for
chemical constituents to measure the precision of the sampling and analysis methods employed. The

general level of the QC effort will be one field duplicate for every 10 or fewer investigative samples.

Trip blanks and ambient condition blanks, consisting of distilled water, will be submitted to the Laucks
Testing Laboratories, Inc., to provide the means to assess the quality of the data resulting from the field
sampling program. Ambient blank samples are analyzed to check for interfering contaminants that could
potentially be present in ambient air at the sampling site (e.g., volatile compounds or particulates).
Ambient blanks will be collected based on conditions at the time of sampling at the discretion of the Field
Operations Leader (FOL), with a minimum of one ambient blank being collected during the RI. Trip blanks
pertain to volatile organic compounds (VOCs) only. Trip blanks are used to assess the potential for
contamination of VOCs resulting from contaminant migration into sample bottles/jars during sample
shipment and storage. Trip blanks are prepared by the laboratory prior to the sampling event, shipped to
the site with the sample containers, and kept with the investigative samples throughout the sampling
event. They are then packaged for shipment with other VOC samples and sent for analysis. There should
be one trip blank included in each sample shipping contai_ner that contains VOCs. At no time after trip

blank preparation are their sample containers opened before they reach the laboratory.
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Equipment rinsate blanks are obtained under representative field conditions by coliecting the rinse water
generated by running analyte-free water through sample collection equipment after decontamination and
prior to use. One rinsate blank will be collected per each type of sampling equipment used (i.e., bailer,
split-spoon sampler, hand tools, etc.) per day that sampling is conducted. A sampling event is matrix
specific, therefore an equipment blank must be collected for each matrix sampled. If pre-cleaned,
dedicated, or disposable sampling equipment is used, one rinsate blank must be collected as a "batch
blank.” Rinsate blanks are analyzed for the same chemical constituents as the aésociated environmental

samples.

Source water blanks consist of potable waters used in decontamination and steam cleaning activities.
Source water blanks are analyzed for ali organic and inorganic constituents under investigation as a
means of determining whether the source waters used in decontamination activities have introduced
contaminants to the -environmental samples. Source water blanks will be collected at a rate of one per

each potable water source.

Method blank samples are generated within the laboratory and used to assess contamination resulting
from laboratory procedures. Laboratory duplicate samples are analyzed for inorganic parameters to
check for sampling and analytical reproducibility. Matrix spikes provide information about the effect of the
sample matrix on the digestion and measurement methodology. Laboratory duplicates and matrix spikes
for inorganic analyses will be analyzed with a frequency of ten percent (one per every ten or fewer
investigative samples per matrix (i.e., groundwater, soil). All matrix spikes for organic analyses are

performed in duplicate and are hereinafter referred to as MS/MSD samples.

_ MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for VOCs or
extractable organics. However, extra sample volume must be collected for aqueous MS/MSD samples for
VOCs and extractable organics. Specifically, 4 extra 40 mL bottles for VOCs, 2 extra 1000 mL bottles for
semivolatiles, and 2 extra 1000 mL bottles for PCBs are required. One MS/MSD sample will be
collected/designated for every 20 or fewer investigative samples per sample matrix (i.e. groundwater, soil)

for organic analyses.

The level of QC effort for testing of Target Compounvd List (TCL) organics (volatiles in soil samples and
semivolatiles) will conform to the Statement of Work (SOW/OLMO03.1). Modifications for PCB-only
analysis are provided in the Addendum to Laucks SOP LTL-8082 (Appendix A). The level of QC effort for
TCL volatiles in aqueous samples will conform to SOP LTL-8260 (Appendix A). The level of QC effort for
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- all inorganic parameters will exceed method requirements in that matrix spike and laboratory duplicate
analyses will be performed after every 10 investigative samples instead of after every 20 investigative
samples. . With this exception, the level of QC effort for testing of inorganics (metals and cyanide) will
conform to the Statement of Work (SOW/ILM04.0) and the level of QC effort for testing of all non-CLP

analytes will conform to the SOPs provided in Appendix A. .
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4.0 SAMPLING PROCEDURES
Field sampling procedures for the Operable Unit 3 Remedial Investigation are discussed in detail in the
attendant Field Sampling Plan (Volume Ii). The specific sampling information components required by

U.S. EPA Region V as outlined in the CERCLA model Quality Assurance Project Plan and their location in
the Field Sampling Plan (FSP) are as follows: '

Field sampling by matrix - Section 2.0 of the FSP

. Field quality control sample collection/preparation procedures - Section 8.0 of the FSP
e  Sample containers, preservatives, and volume requirements - Section 4.0 of the FSP
. Decontamination procedures - Section 6.0 of the FSP

. Sample packaging and shipping procedures - Section 5.0 of the FSP

In addition, Sections 7 through 11 of the Field Sampling Plan address the following sampling procedures

and field investigation tasks:

. Mobilization/demobilization - Section 7.1
. Monitoring well installation - Section 7.4
. Monitoring well development - Section 7.4.1
. Groundwater sampling - Section 7.5
. Water level measurements - Section 7.4.2
. Soil sampling procedures - Section 7.3
. Surveying - Section 7.6
. Aquifer testing - Section 7.7
h Waste handling - Section 7.8
. Quality control sample procedures - Section 8.0
o Field measurements/screening - Section 9.0
. Preventive maintenance procedures/schedule - Section 10.0

. Sample disposal - Section 11.0

Standard Operating Procedures regarding sampling and record keeping are included as Appendices to

the Field Sampling Plan.
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5.0 CUSTODY PROCEDURES

Custody is one of several factors which is necessary for the admissibility of environmental data as
evidence in a court of law. -Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in three parts: field sample
collection, laboratory analysis, and final evidence files. Final evidence files, including all originals of
laboratory reports and purge files, are maintained under document control in a secure area. A sample or

evidence file is under custody if:

. the item is in the actual physical possession of an authorized person, or;

. the item is in view of the person after being in his or her possession, or;

. the item was placed in a secure area to prevent tampering; or

. the item is in a designated and identified secure area with access restricted to authorized personnel

only.

The chain-of-custody (COC) report is a multi-part, standardized form used to summarize and document
pertinent sample information, such as sample identification and type, matrix, date and time of collection,
preservation, and requested analyses. Furthermore, through the sequential signatures of various sample
custodians (e.g., sampler, airbill number, laboratory sample custodian), the COC report documents
sample custody and tracking. Custody procedures apply to all environmental and associated field quality

control samples obtained as part of the data collection system.
5.1 FIELD CUSTODY PROCEDURES

The FOL (or designee) is responsible for the care and custody of the samples collected until they are
relinquished to the analyzing laboratory or entrusted to a commercial overnight courier. COC reports are
completed for each sample shipment. The reports are filled out in a legible manner, using waterproof ink,
and are signed (and dated) by the sampler. Pertinent notes, such as whether the sample was field
filtered, or whether the sample is suspected to be high in contaminant concentration, are also indicated on
the COC report. Information similar to that contained in the COC report is also provided on the sample
" label, which is securely attached to the sample bottle. In addition, sample tags will be affixed to the
sampie bottles and will be returned by the analytical laboratory for inclusion in the final evidence file. COC

report forms and sample labels are generally supplied by the laboratory subcontractor. In accordance with
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NFESC guidelines, samples for chemical constituents analysis must be sent {for next-day receipt) to the

laboratory within 24-hours of collection.

The field GCV will be located in a building at the NIROP Fridley, typically within five minutes driving time
frorh all sample collection locations. Samples, along with compieted COC reports, will be hand-delivered
by field personnel to the GC analyst. At times, the analyst may also pick up samples from the collection
sites. The Field Operations Leader is responsible for maintaining COC procedures until the time of
sample delivery or pickup. After that time, the analyst is responsible for maintaining COC procedures and

for refrigeration of all samples until all analyses have been successfully completed.

Full details regardihg sample chain-of-custody (including use of custody seals and sample shipment
protocols) are contained in B&R Environmental SOP SA-6.1, which is provided in as an appendix to the
attendant Field Sampling Plan (Volume (i). B&R Environmental SOP SA-6.2, also provided in the FSP,
- discusses maintenance of site logbooks, site notebooks, and other field records. Additionally, each of the
~ various sampling SOPs incorporated into the FSP contains a section that addresses relevant sample
documentation (i.e., completion of sample logsheets, etc.). All sample records are eventually docketed

into the B&R Environmental project central file.
5.2 LABORATORY CUSTODY PROCEDURES

When vsamples are received by the laboratory subcontractor, the laboratory's sample custodian will
examine each cooler's custody seals to verify that they are intact and that the integrity of the
environmental samples has been maintained. The custodian will then open the cooler and measure its
internal temperature. The temperature reading will be noted on the Supplemental Sample Receipt Log, as
~ further discussed below. The sample custodian will then sign the COC report and examine the contents of
the cooler. Sample container breakages or discrepancies between the COC report and sample label
documentation will be recorded. With the exception of samples for volatiles analysis, the pH of chemically
preserved samples will be checked using Hydrion paper and recorded. (The pH of volatile samples will be
checked and recorded after analysis to prevent loss of volatile compounds.) A Laucks Testing
Laboratories, Inc., CLP Sample Receipt Log and Supplemental Sample Receipt Log, as shown in'
Appendix 3 of LTL 4002 (Appendix A), are also completed. All problems or discrepancies noted dﬁring
this process are to be promptly reported to the B&R Environmental Project Manager. Samples are then
logged into the laboratory's laboratory information management system (LIMS). Other pertinent issues

relating to sample custody, such as intertaboratory chain-of-custody procedures, and specific procedures
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for sample handling, storage, dispersement for analysis, and remnant disposal, are discussed in the

" laboratory SOPs included in Appendix A.
53 FINAL EVIDENCE FILES

The B&R Environmental central file will be the repository for all documents which constitute evidence
relevant to sampling and analysis activities as described in this QAPP. B&R Environmental is the
custodian of the evidence file and maintains the contents of these files for the R, including all relevant
records, reports, logs, field notebooks, pictures, subcontractor reports and data reviews in a secure,
limited access location and under custody of the B&R Environmental facility manager. The control file will

include at a minimum:

. field logbooks

) field data and data deliverables

. photographs

. drawings

) soil boring logs

e laboratory data deliverables

) data validation reports

. data assessment reports

. progress reports, QA reports, interim project reports, etc.

. all custody documentation (tags, forms, airbills, etc.)

Upon completion of the contract, all pertinent files will be relinquished to the custody of the United States

Navy.
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

All instrumentation used to perform chemical measurements must be properly calibrated prior to use in
order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use .
applies equally to field instruments as it does to fixed laboratory instruments. Field instrument calibration '

~ is discussed in Section 6.1. Laboratory instrument calibration is discussed in Section 6.2.
6.1 FIELD INSTRUMENT CALIBRATION

With the exception of the field GC, field instrument calibration is discussed in Section 9.1 of the attendant
Field Sampling Plan. A summary of the requirements specific to calibration of the field GC for on-site

analysis of volatile organic compounds is provided in the following paragraphs.

All compounds listed in Table 1-3 will be included in the calibration standards for field GC ‘analysis.
Standard solutions for field GC analysis will be purchased as manufacturer-certified solutions, if available.
Otherwise, stock solutions will be prepared from pure standard materials. Standards for field GC analysis
are further discussed in Section 5.5 of the field GC SOP (Appendix C).

A five-point initial calibration is required before any samples are analyzed. The Percent Relative Standard
Deviation (%RSD) for all target compounds shown in Table 1-3 must be less than or equal to 30 percent.
A mid-point continuing calibration is required at the beginning and end of every 12-hour period of sample
analysis or after every 20 analytical runs, whichever is more frequent. Continuing Calibration Percent
Differences (%Ds) for site-specific target compounds must not exceed 25 percent. Initial and continuing
calibration procedures, acceptance criteria, and corrective action are further described in Section 5.8 of
- the field GC SOP included in Appendix C.

6.2 LABORATORY INSTRUMENT CALIBRATION
Calibration procedures for laboratory balances and thermometers are described in SOP LTL-1005 and
SOP LTL-1008, respectively, included in Appendix A. Method- and instrument-specific calibration and

tuning criteria for particular analyses are described briefly below. The frequency of calibration will be

performed according to the requirements of the specific methods.
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6.2.1 Volatile Organic Compound Analyses :

For the analysis of volatile organic compounds in aqueous samples, the GC/MS system will be tuned and
calibrated in éccordance with the requirements associated with a 25 mL sample volume as specified in
SOP LTL-8260 (Appendix A). For the analysis of volatile organic compounds in soil samples, the GC/MS
system Will bé tuned and calibrated in accordance with the Contract Laboratory Program Statement of
Work (OLM03.1). For either matrix, a bromofluorobenzene (BFB) instrument performance check (tuning

check) must be run prior to the initial and each continuing calibration and must meet all method-specified

criteria before analyses may continue. initial calibration is required before any samples are analyzed and’

must include a blank and a minimum of five different concentrations as specified in the methods. A
continuing calibration check, including the mid-range standard and a blank, must be performed at the

beginning of each 12-hour shift during which analyses are performed.

6.2.2 Semivolatile Organic Compound Analyses

For semivolatile organic compounds, the GC/MS system will be calibrated in accordance with the CLP
SOW (OLMO03.1). 'A decafluorotripheny! phosphine (DFTPP) instrument performance check (tuning
check) must be run prior to the initial and each continuing calibration and must meet all method-specified
criteria before analyses may continue. Initial calibration is required before any samples are analyzed and
" must include a blank plus five different concentrations as specified in the method. Standards for pyridine

will be included in the initial and continuing calibrations at concentrations specified by the SOW for

semivolatile compounds. A continuing calibration check, including the mid-range standard and a blank,‘

must be performed at the beginning of each 12-hour shift during which analyses are performed.

- 6.2.3 PCB Analyses

For PCB analyses, the GC system will be calibrated in accordance with the CLP SOW .(OLM03.1) with
some modifications since only PCBs, and not pesticides, are being analyzed. Initial calibration is required
before any samples are analyzed. The initial calibration and calibration verification procedures and
frequencies will be performed as described in SOP LTL-8082 and the Addendum to SOP LTL-8082
(Appendix A).
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6.2.4 Metals Analyses

6.2.4.1 Inducfively Coupled Argon Plasma (ICP) Analyses

Inducti\}ely coupled plasma spectrdmetry (ICP) systems will be calibrated in accordance with the EPA CLP
protocols outlined in ILM04.0. Initial calibration is required each day before any samples are analyzed and
consists of a calibration blank and at least one standard.” Following initial calibration, an initial calibration
verification sample (obtained from a different source than the solutions used for calibration), an initial
calibration blank, and interference.check samples are analyzed. A continuing calibration veriﬁcaﬁon
sample and a continuing calibration blank are run every 2 hours or every 10 sampies, whichever occurs
first. Interference check samples must be analyzed a minimum of twice per 8-hour working shift. A
continuing calibration verification sample, a continuing calibration blank‘, and interference check samples

are also run after analysis of the last sample.

If any of the continuing calibration samples fail to yield a response within 10% of the true value, initial
calibration will be repeated, and all field samples analyzed since the last in-control calibration standard will

be reanalyzed.
6.2.4.2 Furnace Atomic Absorption Analyses

Furnace atomic absorption analyses will be calibrated ’in accordance with the EPA CLP protocols outlined
in ILM04.0. Initial calibration is required each day before any samples are analyzed and consists of a
calibration blank and at least three calibration standards covering the range of coﬁcentrations of interest.
The correlation coefficient of the regression of concentration versus response should be 0.995 or greater.
- Immediately following initial calibration, an initial calibration verification sample (obtained from a different
source than the solutions used for calibratién) and an initial calibration blank are analyzed. A continuing
calibration verification sample and a continuing calibration biank are run every two hours or every ten
samples, whichever occurs first. A continuing calibration verification sample and a.continuing calibration

blank are also run after analyses of the last sample.

“If any of the continuing calibration samples fail to yield a response within 10% of the true value, initial
calibration will be repeated, and all field samples analyzed since the last in-control calibration standard will

be reanalyzéd.
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Calibration and standardization requirements for the remaining required parameters are described in the

6.2.5 Engineering/Biological/Miscellaneous Parameters

applicable SOPs included in Appendix A.
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES

Geoprobe groundwater samples, monitoring well groundwater samples, soil samples, and field Quality
'Control samples (e.g., trip blanks, rinsate blanks, etc.) collected during the NIROP Fridley Operable Unit 3
(OU3) Remedial Investigation (RI), will be analyzed by Laucks Testing Laboratories, Inc., 940 South
Harney Street, Seattle, Washington 98108; (206) 767-5060, FAX (206) 767-5063. The laboratory
maintains Standard Operating Procedures (SOPs) for all required analyses. Analysis for dissolved
methane will be performed by Microseeps, 220 William Pitt Way, Pittsburgh, PA 15238; (412) 826-5245,
Fax (412) 826-3433.

The analytical methods to be used for analysis of the OU3 RI samples have been selected based on
existing infdrmation regarding the NIROP plant building. During a previous investigation at the East
Plating Shop, various metals, cyanide, volatie and semivolatile organics, PCBs, and petroleum
hydrocarbons were detected in environmental matrices (soil and/or groundwater). Fufthermore, based on
the industrial nature of operations at the facility, it is possibie that multiple types of chemicals could have

been released via drywells, sumps, etc.

Although the presence of volatile organic constituents in the groundwater is a pr'imary concern for the
facility, information regarding the types of chemicals released is currently insufficient to develop a focused
analytical program. Therefore, the suite of analyses for the OU3 RI is comprehensive and is inclusive of
TCL volatiles, semivofatiles, and PCBs as well as TAL meta!s and cyanide. The only CLP analytical
fraétidn not planned for analysis is the TCL pesticides fraction. Based on the nature of operations at the
facility, there is no reason to believe that pestiéides will be present in the soil or groundwater beneath the

plant.

The NIROP OU3 R is focused on source characterization. Based on existing analytical data for both the
East Plating Shop and downgradient groundwater, it is anticipated that concentrations will be relatively
high in source areas within the building. A low-level EPA method was chosen for the analysis of volatile
organics in aqueous samples, since these compounds are of primary concern at the site. Standard CLP
and EPA methods were chosen for the remaining parameters. With the exceptions noted in Section 7.2.1,
the Contract Required Quantitation and Detection Limits (CRQLs and CRDLs) will be adequate for these
parameters for the purposes of source characterization. Field measurements and analytical procedures

are discussed in more detail in the remainder of this section.
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74 FIELD MEASUREMENT PROCEDURES

Field measurements to be completed during the QU3 field investigation will include those completed in
support of health and safety considerations, well development and purging, general chemical and physical
characterization of groundwater, selection of soil samples for laboratory analysis, and evaluation of the
natural attenuation of chlorinated solvents in groundwater. Chemical/physical parameters to be measured
using field instrumentation or field test kits include volatile organics as methane equivalents, temperature,
specific conductance, hydronium ion concentration (pH), dissolved oxygen, turbidity, oxidation-reduction
potential, dissolved ferrous iron, dissolved reduced manganese, and hydrogen sulfide (groundwater
samples). Measurement of field parameters is discussed in Section 9.0 (Field Meésurements/Screening)
of the Field Sampling Plan provided as Volume Il of this deliverable. Calibration of field instruments is
discussed in Section 9.1 of the Field Sampling Plan. Analysis for volatile organic compounds on-site using

a field GC will also be performed. A SOP for field GC analysis is included in Appendix C.
7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES

Table 7-1 provides a summary of the laboratory analytical methods and associated laboratory SOPs for
" the OU3 RI. With the exception of TCL volatiles in aqueous samples, all samples for TCL volatile and
semivolatile organics and TAL metals and cyanide will be analyzed in accordance with the CLP analytical
procedures set forth in the U.S. EPA Statement of Work for organics analysis (OLMO03.1) and inorganic
analysis (ILM04.0), respectively. TCL volatile organic compounds in aqueous samples will be analyzed
using SW-846 Method 8260A with a 25 mL sample volume as specified in SOP LTL-8260 (Appendix A) in
order to achieve lower quantitation limits. Samples for TCL PCB analysis will be analyzed in accordance
~with OLMO03.1 with the modifications provided in the Addendum to SOP LTL-8082 (Appendix A). These
modifications focus the calibration and other quality control measures on PCB analysis since pesticide
analysis will not be performed. Non-CLP methods will be used for quantitation of the remaining

parameters. Standard Operating Procedures for these analyses are included in Appendix A.

It should be noted that the 10% frequency requirement for matrix spikes and laboratory duplicates for
inorganic analyses which is specified in this QAPP exceeds the requirements stated in the CLP SOWs
and laboratory SOPs. The more stringent frequency requirement, as specified in 'this QAPP, will override
the requirements stated in the SOWs and SOPs and must be met for the OU3 RI project samples. In
addition, the laboratory will note in the data package narratives the presence of peaks during volatile or

semivolatile analysis which indicate the presence of petroleum compounds.
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7.2.1 List of Project Target Compounds and Detection Limits

A complete list of the target compounds/analytes, Contract Required Quantitation and Detection Limits,
Practical Quantitation Limits, and laboratory method and instrument detéction limits is provided in Section
" 1.4 of this QAPP. The method detection limits shown have been experimentally determined using Laucks
Testing Laboratories, Inc., SOP LTL-1011 which is included in Appendix A and is based on the method
found in 46 CFR Part 136 Appendix B (FR Vol. 49, No. 209, pages 198-199). The instrument detection
limits shown have been experimentally determined as specified in the CLP Statement of Work (ILM04.0).
With the exceptions noted in the following paragraph, data generated through use of CLP protocols will be
reported to the Contract Required Quantitation Limit (CRQL) for organics analysis and the Contract
Required Detection Limit (CRDL) for inorganics analysis. All environmental data generated through use of
non-CLP methods will be reported to the analyte's Practical Quantitation Limit (PQL), if applicable. An
analyte's PQL is an expression of the method detection limit with consideration given to required
adjustments to ensure that precision and accuracy requirements of the method are attainable. Results for

ferrous iron and sulfide spot tests will be reported as qualitatively present or absent.
Contract Required Quantitation Limits for several semivolatile organic compounds and PCBs have been
revised as noted in Table 14. These revisions have been made to reflect the laboratory's "true" reporting

limits for compounds for which the standard CRQL exceeds MPCA HRL or other state criteria.

All solid sample results will be reported on a dry-weight basis. Quéntitation and detection limits will also

be adjusted, as necessary, based on dilutions and sample volume.

7.2.2 List of Associated Quality Control Samples

In addition to the field quality control samples (field duplicates, trip blanks, rinsate blanks, etc.) discussed
in Section 3.0 of this Quality Assurance Project Plan, laboratory quality control samples including matrix
spike/matrix spike duplicate sémples, method blanks, preparation blanks, laboratory control samples, etc.
will be analyzed. Laboratory Quality Control samples are discussed in additional detail in Sections 3.0 and
8.0 of this QAPP.
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SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES
' SOLID AND AQUEOUS MATRICES
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2

Analytical Parameter

Analytical Method

Standard Operating

Procedure (1)

TCL Volatile Organics - aqueous Sw-846(2) 8260A LTL-8260 (low-level option)
samples

TCL Volatile Organics - soil samples | OLM03.1(3) —

TCL Semivolatile Organics OLMO03.1 ---

TCL Polychlorinated Biphenyls OLMO03.1, Modified LTL-8082 plus addendum
TAL Metals and Cyanide ILM04.0(4) —

Total Suspended Solids sm(9) 2540D LTL-9202
Alkalinity (as CaCO3) EPA(6) 310.1 LTL-9005
Hardness (as CaCO3) EPA 130.2 LTL-9009

Sulfate EPA 300.0 LTL-9110

Nitrate EPA 300.0 . LTL-9110

Nitrite EPA 300.0 LTL-9110
Dissolved Chloride EPA 300.0 LTL-9110
Dissolved Bromide EPA 300.0 LTL-9110
Dissolved Phosphate EPA 300.0 LTL-9110
Dissolved Methane Chapel|e(7) AM18

Total Organic Carbon Lioyd Kahn(8) LTL-9116
Hexavalent Chromium SW-846 3060A/7196A LTL-7014/LTL-7401
pH SW-846 9045C LTL-9113

Oxidation-Reduction Potential

ASTM Method D1498-76(9)
Modified for Soil Samples

LTL-9128 plus Addendum

Ferrous lron

Spot Test(10)

LTL-7601

Sulfide

Spot Test(11)

LTL-8205
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TABLE 71

" SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES
SOLID AND AQUEOUS MATRICES
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

—A

Laucks Testing Laboratories, Inc., SOPs for all non-CLP analyses are included in Appendix A.

2 U.S. EPA, 1986. Test Methods for Evaluating Soil Wastes, Physical/Chemical Methods. SW-8486,
3rd Ed.

3 U.S. EPA (U. S. Environmental Protection Agency) CLP, 1994. _Statement of Work for Organics
Analysis, Multi-Media, Multi-Concentration, OLM03.1.

4 US. EPA CLP, 1995. Statement of Work for Inorganics = Analysis, Multi-Media, Multi--
Concentration, ILM04.0. i

5 M. A. H. Franson (Managing Editor). Standard Methods for the Examination of Water and
Wastewater. 18th Ed. .

6 U.S. EPA, 1983. Methods for Chemical Analysis of Water and Wastes.

7 Francis H. Chapelle, U.S. Geological Survey. Protocol for Assessing the Natural Attenuation of
Chlorinated Ethenes in Groundwater Systems. July, 1896.

8 U.S. EPA, Region II, Environmental Services Division, Monitoring Management Branch. Lloyd
Kahn, Determination of Total Organic Carbon in Sediment. ’ '

9 American Society for Testing and Materials, 1981. Standard Practice for Oxidation-Reduction
Potential of Water. ASTM Designation: D1498-76.

10  Fritz Feigl. Spot Tests in Inorganic Analysis. 1958.

11 Wilfred W. Scott, Sc.D. Standard Methods of Chemical Analysis. 5th Ed., Volume 1.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Field-related Quality Control checks were discussed in Section 3.0 of this Quality Assurance Project Plan
and in Section 8.0 of the attendant Field Sampling Plan (Volume Il). This section provides additional

information regarding internal quality control checks for the field and the laboratory.
8.1 FIELD QUALITY CONTROL CHECKS

Quality Control (QC) procedures for pH, specific conductance, temperature, dissolved oxygen, oxidation-
reduction potential, and turbidity will include calibrating the instruments as described in Section 9.1 of the
Field Sampling Plan (FSP) and in the Standard Operating Procedures provided in Appendix A of the FSP.
Quality Control procedures for the field GC were discussed in Section 3.0 of this QAPP. Assessrﬁent_ of
field sampling precision and bias will be made by collection of field duplicates and rinsate blanks for
laboratory anélysis. Collection of the QC samples will be in accordance with the procedures provided in
Section 8.0 of the FSP at the frequencies indicated in Tables 2-3 and 2-4 of the FSP. Quality Control
limits for field-related Quality Control checks were provided in Section 3.0 of this QAPP.

8.2 LABORATORY QUALITY CONTROL CHECKS

The identified subcontract laboratory (Laucks: Testing Laboratories, Inc.) has a Quality Control program °
that ensures the.reliability and validity of the analyses performed at the laboratory. The laboratory
maintains a Quality Assurance Plan which describes the policies, organization, objectives, quality control
activities, and specific quality assurance functions employed by the laboratory. A copy of the Table of
~Contents for the Laucks Testing Laboratories, Inc., Quality Assurance Plan is provided in Appendix B. In
addition, several SOPs regarding laboratory Quality Assurance procedures are included in Appendix A.

The Table of Contents included in Appendix A provides a list of SOP titles and associated SOP numbers.

Reagent water is produced in the laboratory by a deionizing system consisting of two mixed bed
deionizers, one carbon bed, and one colloid removal bed. The water is polished by an 0.2 um filter before

being delivered to bench locations by a PVC plastic plumbing system. Reagent water is checked weekly
for conductivity which must be less than 1.0 pmho/cm. Reagent water is checked monthly for the

following parameters using the criteria shown:
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o  Total Matter - less than 2 mg/L

«  Soluble Silica - less than 10 ug/L

e Ammonia - less than 100 ug/L

o Non-Purgeable Organic Carbon - less than 1.0 mg/L

The pressure drops across the filters are checked and logged weekly. The filters are changed when the
pressure drop exceeds 20 psi. Tell-tale lights for conductance are checked weekly, and resin beds
_exchanged when the light goes out. Filter and resin bed changes, the results of all checks, and any

maintenance performed by outside service engineers is recorded in the reagent water logbook.

All analytical procedures are documented in writing as SOPs. Laboratory SOPs for all non-CLP analyses
are provided in Appendix A of this QAPP. Internal quality control procedures for CLP analyses (volatile
and semivolatile organics, PCBs, metals, and cyanide) are specified in the Statements of Work (SOWs)
for organics (OLMO03.1) énd inorganics (ILM04.0). Modifications to OLMO03.1 for PCB analyses are
provided in the Addendum to Laucks SOP LTL-8082 (Appendix A). Internal quality control procedures for
all non-CLP analyses (including TCL volatile analysfs for aqueous samples) are specified in the method-
specific SOPs provided in Appendix A. It should be noted that the 10% frequency requirement for matrix
spikes and laboratory duplicates for inorganic analyses which is specified in this QAPP exceeds the
requirements stated in the CLP SOWSs and laboratory SOPs. The more stringent frequency requirement,
as specified in this QAPP, will override the requirements stated in the SOWs and SOPs and must be met |

for the OU3 RI project samples.
Several internal laboratory Quality Control checks are briefly discussed in the remainder of this section.

-Laboratory method blanks are prepared and analyzed in acbordance with the analytical method
employed to determine whether contaminants originating from laboratory sources have been introduced
and have affected environmental sample analyses. A method blank generally consists of an aliquot of
analyte-free water (or purified sodium sulfate for soil/sediment samples) that is subjected to the same
preparation and analysis procedures as the environmental samples undergoing analysis. = With the
exception of recognized VOC common laboratory contaminants (e.g., methylene chloride, acetone, 2-
butanone, and phthalate esters), method blanks must not contain levels of target analytes above the
reported detection limits (above 2.5X the CRQL for methylene chloride énd above 5X the CRQL for
acetone, 2-butanone, and phthalate esters). If mefhod blank contamination is found to exist above

allowable limits, corrective actions indicated in the CLP SOWSs or laboratory SOPs must be followed.
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Under no circumstances are laboratory method blank contaminant values subtracted from environmental

sample analysis results.

Instrument blank analysis is performed during PCB analysis to derhonstréte thét PCBs are not detected
at greater than 0.5 times the CRQL and that the surrogate retention times are within the retention time
windows. |f analytes are detected at greater than half the CRQL, or the surrogate retention times are
outside the retention time windows, all data collection must be stopped and corrective action must be
taken. An acceptable instrument blank must be run before additional data is collected. One instrument

blank every 12 hours is the minimum contract requiremént.

Matrix spike analysis for organic fraction analyses will be performed in duplicate with a frequency of one
per 20 environmental samples of like matrix as a measure of laboratory precision. For inorganic analyses,
matrix spike and laboratory duplicate analysis will be performed for every 10 environmental sample
analyses of like matrix.” With the exception of volatile and semivolatile MSD analyses, laboratory
duplicates are prepared by thoroughly mixing and splitting a sample aliquot into two portions and
analyzing each portion following the same analytical procedures that are used for the environmental
sample analyses. For volatile and semivolatile MSD analyses, a second sample aliquot is used for
analysis in order to avoid constituent loss through the homogenization process. The field crew provides
extra volumes of sample matrices designated for laboratory quality control analyses,‘ as required. Control
limits for laboratory duplicate analyses are specified in the SOWs for CLP analyses and are established
statistically by the laboratory in accordance with method-specific procedures and general protocols
outlined in the laboratory SOPs for non-CLP analyses. The laboratory SOPs and CLP SOWs define
under what circumstances corrective actions are warranted and how they must be performed when

required.

Surrogates are organic compounds (typically brominated, fluorinated, 6r isotopically labeled), which are
similar in nature to the compounds of concern, and which are not likely to be present in em)ironmental
media. Surrogates are spiked into each sample, standard, aﬁd method blank prior to analysis, and are
used only in organic chromatographic analysis procedures as a check of method effectiveness. Surrogate
recoveries are evaluated againSt control limits specified in the CLP SOW, where applicable, or laboratory-

derived statistical control limits.

Laboratory cpntrol samples (LCS) serve to monitor the overall performance of each step during the

analysis, including the sample preparation. Laboratory control sample analysis will be performed for
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metals and engineering parameter analyses. Aqueous LCS results must fall within the control limits
specified in the CLP SOW, where applicable, or statistically established by the laboratory. Solid LCS
~ results must fall within the control limits established by EPA-EMSL/LV, where applicable, or the supplier of

the LCS standard. Aqueous and solid Laboratory Control Samples shall be analyzed utilizing the same

sample preparations, analytical methods and QA/QC procedures as employed for the samples.

Internal standard performance criferia ensure that GC/MS analysis sensitivity and response are stable

during every analytical run. Internal standard area counts for samples and blanks must not vary by more.

than a factor of two (- 50% to + 100%) from the associated 12-hour calibration standard. The retention
time of the internal standards in samples and blanks must not vary by more than +30 seconds from the

retention time of the associated 12-hour calibration standard.

Additional internal laboratory Quality Control checks include mass tuning for GC/MS analysis and second

column confirmation for GC/EC analysis.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

This section describes the procedures to be used for data reduction, validation, and reporting for the
Operable Unit 3 (OU3) Remedial Investigation (RI) for the NIROP Fridley. All data generated during the
course of the OU3 RI will be maintained in hardcopy form by B&R Environmental in the Naval Facilities

Engineering Command Southern Division central files located in Pittsburgh, Pennsylvania.

In addition to the central files, all validation reports and electronic data will be maintained in the
Chemistry/Toxicology/Risk Assessment Department database records files located in Pittsburgh. A
Standard Operating Procedure (SOP CT-05) governs Database Management and Quality Assurance and
is included in Appendix C. Upon completion of the contract, all files will be relinquished to the United

States Navy.

9.1 DATA REDUCTION

Data reduction will be completed for both field measurements and laboratory-generated analytical data.
Field data reduction will be relatively limited versus the degree of laboratory data reduction required for the

project. Reduction of both field data and laboratory data are discussed in the remainder of this section.

9.1.1 Field Data Reduction

Field. data will be generated as a result of real time measurement of organic vapor concentrations via a
Photoionization Detectors (for health and safety monitoring and to support selection of soil samples for
shipment to the analytical laboratory), through onsite water quality testing for general indicator parameters
| including hydronium ion concentration (pH), specific conductance, turbidity, and telmperature, and through
the use of field instruments or field test kits for measurement of additional groundwater parameters
including dissolved oxygen, oxidation-reduction potential, dissolved ferrous iron, dissolved reduced
manganese, aqd hydrogen sulfide (as sulfide). On-site analysis of soils for volatile organic analyses Using

a field GC will also be performed.

Field measurements of organic vapor concentrations (parts per million on a volume/volume basis relative
to methane or benzene) will be recorded in the site logbook but will not be used once the field effort is
completed. Hence, no further reduction of field PID data will be completed. The remaining field

parameters will be recorded in the site logbook and on sample logsheets immediately after the
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méasurements are taken and later encoded in the OU3 RI data base for presentation in the RI Report. If
an error is made in the logbook, the error will be legibly crossed out (single-line strikeout), initialed and

dated by the field member, and corrected in a space adjacent to the original (erroneous) entry. No-

calculations will be necessary to reduce these data for inclusion in the RI Report.

Reduction of analytical results obtained via field GC analysis will be completed in accordance with
Section 5.10.8 of the field GC SOP (Appendix C). Analytical data will be recorded in the field GC injection
logbook. Individual sampie results will be recorded on the raw analytical data and on summary data
sheets. Figure 4 of the field GC SOP provides an example page format for the field GC injection logbook.

Field data will be entered in the electronic data base manually and the entries will be verified by an
independent reviewer to make sure that no "transcription” errors occurred. Field measurements will be

recorded and reported in the following units:

. Hydronium ion concentration (standard pH units)
) Temperature (degrees Celsius) -

e . Specific conductance (millimhos)

. Turbidity (Nephelometric turbidity units)

) Dissolved oxygen (mg/L)

. Dissolved ferrous iron (mg/L)

L Dissolved reduced manganese (mg/L)

. Hydrogen sulfide (as sulfide) (mg/L)

. Oxidation-reduction potential (mV)

. Volatile Organics by field GC analysis (1g/Kg)

Standard pH units as specified above is the negative logarithm (base 10) of the hydronium ion

- concentration in moles/liter. Additional aspects of field data handling are provided in Sections 9.2 and 9.3.

9.1.2 Laboratory Data Reduction

The majority of the laboratory analytical data for the OU3 RI will be generated via the U.S. EPA Contract
Laboratory Program analytical methods, quality assurance requirements, and reporting procedures.
Therefore, data reduction for volatile organics, semivolatile organics, polychlorinated biphenyls, metals,

and cyanide will be completed in accordance with applicable laboratory SOPs and with the most current
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Statements of Work for Organic and Inorganic Analysis as identified in preVious sections of this Quality
Assurance Project Plan. In addition to the TCL and TAL results, the contracted laboratory will also
generate analytical results for several general chemistry parameters. Laboratory reduction of these
analytical results will be completed in accordance with the method-specific laboratory Standard Operating
Procedures included in Appendix A. Laboratory data reduction is also discussed in Section 6.2.5 of the

laboratory's Quality Assurance Plan.

The laboratory's procedures for review and approval of data are presented in SOP LTL-1018
(Appendix A). These procedures are aiso discussed in Section 6.3 of the laboratory's QA Plan.

Laboratory analytical data will be reported using standard concentration units to ensure comparability with
regulatory standards/guidelines and previous analytical results. Reporting units for solid and aqueous

matrices for the various classes of chemicals under consideration are as follows.

e TCL volatiles in soil - ug/kg

« TCL semivolatiles in soil - pglkg

e TCL polychiorinated biphenyls in soil - yg/kg

e TAL metals-in soil - mg/kg

e Cyanide in soil - mg/kg

o Total organic carbon in soil - mg/kg

. -Hexavaleht chromium in soil - mg/kg

e pH in soil - standard pH units

* Oxidation-reduction potential in soil - mV

. Ferrous iron in soil - qualitative presence or absence
e Sulfide in soil - qualitative presence or absence

s TCL volatiles in groundwater - ug/L

e TCL semivolatiles in groundwater - pg/L

e TCL polychlorinated biphenyl in groundwater - pg/L
o TAL metals in groundwater - pg/L

¢ Cyanide in groundwater - mg/L

¢ Total suspended solids in groundwater - mg/L

o Total hardness in groundwater - mg/L

o Total alkalinity in grouhdwater -mg/L

e Sulfate in groundwater - mg/L
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e Nitrate in groundwater - mg/L

¢ Nitrate in groundwater - mg/L

 Dissolved chloride in groundwater - mg/L

e Dissolved bromide in groundwater - mg/L

+ Dissolved phosphate in groundwater - mg/L

o Dissolved methane in groundwater - mg/L

With the exception of pH, ORP, ferrous iron, and sulfide in soil samples (which will only be used to support
the data validation of hexavalent chromium), all laboratory analytical resuits will be presented in summary
tables in the Rl Report. These resuits will be presented as received by the Iabofatory with the possible

exception of the elimination of false positives as a result of data validation (as discussed in Section 9.2).

Descriptive statistics may also be performed for use in describing the nature and extent of contamination
and for risk assessment. These statistics, as described in the following paragraphs, include the
determination of average concentrations for duplicate samples and the determination of upper 95%

confidence limits.

, Determination of average concentrations for duplicate samples will be neceésary because duplicate
samples will be collected as a Quality Control measure. Arithmetic means will be determined for duplicate
samples for reporting purposes in summary tables in the Rl Report. The original duplicate sample resulté
will be presented in an Appendix to the Rl Report as discussed in Section 9.3. Averages for duplicates will
be determined using distinct equations which are contingent upon the analytical resuits for the duplicate

samples. The equations to be used are as follows:

Positive result for both the original and duplicate sample: .

Average = (Original Resuit + Duplicate Result)/2

Nondetect for both the original and duplicate sample:

Average = (Original Quantitation Limit/2 + Duplicate Quantitation Limit/2)/2
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Nondetect for one sample and positive result for the other (when the quantitation limit/2 for the nondetect

< positive result for the other sample):

Average = (Quantitation Limit/2 + Positive Result)/2

Nondetect for one sample and positive result for the other (when the quantitation limit/2 for the nondetect >

positivé result for the other sample):

Average = Positive Result

Note that the preceding treatment of average results includes the handling of nondetects quantitatively as

values equal to one-half the quantitation limit. This is a typical procedure for the handling of nondetects.

In the event that manipulation of the analytical data for evaluation of nature and extent of contamination or
for risk assessment purposes is necessary, calculations to determine representative concentrations for the
exposure assessment will be performed. Sucﬁ procedures will only be necessary in the event that the
results for various sampling locations are pooled to generate representative concentrations for an
exposure unit. Based on the anticipated distance between sampling points, it is considered unlikely that
data will be pooled (i.e., each individual sampling point will be tAreatgd separately). However, in the event
that pooling of data is completed, representative concentrations will be determined using the following

equations:

A Normally distributed data

" UCL = X + t(s / Y1)

Where: UCL = the upper 95% confidence limit

Xm = the arithmetic mean concentration

t = the Student's t statistic
s = the sample standard deviation
n = the number of samples
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Log-normally distributed data

UCL = exp(X,, + 0.5s% +sH/ Jn— 1)

Where:  UCL = the upper 95% confidence limit

Xm =the arithmetic mean concentration

] = the sample standard deviation
H = H statistic
n = the number of samples

exp = the exponential function (e)

Note that distributional assumption testing will be completed prior to use of the preceding equations.
Either the Shapiro-Wilk W-Test or the Komolgorov-Smirnov test will be used to test for normality or log-

normality.

Field Quality Control sample results will be included in the data base for the Fridley OU3 RI. Specifically,
the analytical results for trip blanks, rinsate bl>anks, and ambient condition blanks will be provided. ‘The
r'esults for field Quality Control Samples will be considered during the course of data validation (in concert
with laboratory method bianks) to eliminate false positive resuits according to the 5- and 10-times rules
specified in the Region V Standard Operating Procedures for Validation of CLP Organic and Inorganic
Data and the National Functional Guidelines for Organic and Inorganic Data Review. The results for
laboratory Quality Control samples such as method blanks will not be presented in the Rl Report data
base. In addition, only the original (unspiked) sample results for Matrix Spike/Matrix Spike Duplicate

samples will be provided in the data base.

Additional aspects of laboratory data handling are proyided in Sections 9.2 and 9.3. Treatment of both

hardcopy and electronic data deliverables are discussed.
9.2 DATA VALIDATION

Validation of field measurements and laboratory analytical data are discussed in this section. Validation of
field data will be limited to real time "reality" checks whereas laboratory analytical data will be validated in
accordance with current U.S. EPA guidance. Validation of field measurements is discussed in

Section 9.2.1. Validation of laboratory analytical data is discussed in Section 9.2.2.
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9.2.1 Field Measurement Data Validation

Field measurements will not be subjected to a formal data validation pfocess. However, field technicians
will ensure that the equipment used for field measurement is performing accurately via compliance with
. the applicable Standard Operating Procedures. In addition, the field GC analyst will evaluate all QC
results on a real-time basis, taking corrective actions when necessary as described in Sections 5.8 and
5.9 of field GC SOP (Appendix C). As described in Section 9.1.1, all field data entered into the electronic

database will be independently reviewed for transcription errors.

9.2.2 . Laboratory Data Validation

_ All CLP laboratory analytical data will be subjected to validation in accordance with the Region V Standard
Operating Procedures for Validation of CLP Organic and Inorganic Data and the National Functional
Guidelines for Organic and Inorganic Data Review. Data validation will be completed to ensure that the
data are of evidentiary quality. Particular emphasis will be placed on hoiding time compliance, equipment
calibration, spike recdveries, and blank results, although all required elements of the validation process

will be considered.

'Validation of analytical data will be completed by the B&R Environmental Chemistry Department located in
B&R Environmental's Pittsburgh office. Final review and apprO\}al of validation deliverables will be
completed by the Department's Data Validation Coordinator. The analytical results for non-CLP
parameters will be validated versus the methods and SOPs included in Appendix A. Validation of these
data will conform to the National Functional Guidelines to the greatest extent practicable. B&R
' Environmental will complete the validation process in accordance with the additional requirements outlined

in Standard Operating Procedure CT-03 included in Appendix C.
9.3 DATA REPORTING
This section discusses data reporting requirements for field and Iéboratory analytical data. Section 9.3.1

discusses field measurement data handling and reporting. Section 9.3.2 discusses laboratory data

handling and reporting.
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9.3.1 Field Measurement Data Reporting

Unless difficulties arise, all samples for field GC analysis will be analyzed within three days of collection.
The field GC analyst will provide verbal results within 24 hours of analysis to the FOL for use in selecting
samples for fixed-base laboratory analysis. Verbal results for soil samples will be provided on a wet-
weight basis. A data summary, including solid sample results on a dry-weight basis, and narrative report
_ will be provided by the field GC analyst to the Task Order Manager within 30 days of the last sample
collection. Field logs, COC reports, QC summaries (for calibration, internal standards, and matrix spikes),

and individual raw data runs will also be included with the narrative report.

Field data will be reported in the units discussed- in Section 9.1.1. The RI Report will include a
comprehensive data base including all field measurements (specifically pH, specific conductance,
temberature, turbidity, dissolved oxygen, oxidation-reduction potential, dissolved ferrous iron, dissolved
reduced manganese, and field GC volatile results). Field Measurements will be transferred from the site
logbook or sample logsheets to the electronic data base manually and will be reviewed for accuracy by an

independent reviewer.

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets)
will be placed in the Southern Division central files upon completion of the field effort. Entry of these
results in the data base will require removal of these results from the files. Outcards will be used to
document the removal of any such documentation from the files (date, person, subject matter). Field
measurement data will be reported in an appendix of the Rl Report at a minimum and may also be
reported in summary fashion if they are indicative of the presence of contamination (e.g., high specific

~conductance readings).
The B&R Information Management Systems Department will hold responsibility for field data reporting
subject to oversight by the Department Manager. Key data handling personnel within the Department

include the Department Manager and the Information Management Systems Group Leader.

9.3.2 Laboratory Data Reporting

Data reported by the laboratory for all analytical fractions will be in accordance with CLP reporting format,
including all non-CLP data (to the extent practicable). SOP LTL-4201 (Appendix A) specifically identifies

the information that will be included in CLP-type packages for organics and general chemistry parameters.

049605/P CTO 0003



NIROP Fridiey
Vol. lll: QAPP

Revision: 2

Date: June 1997

Section: 9

Page 9 of 10

Note that based on-the modifications described in the Addendum to SOP LTL-8082 (Appendix A) for TCL
PCB analysis, certain summary forms related to pesticide analysis are not applicable for PCB analysis and
will ndt be provided. All pertinent quality control data including raw data and summary forms for blanks,
standards analysis, calibration information, etc., will be provided for the non-CLP analyses. Case

narratives will be provided for each Sample Delivery Group.

Environmental and field Quality Control sample results (trip blanks, duplicates, rinsate blanks, ambient
condition blénks) will be included in the Ri Report as an appendix. The data base will include pertinent
sampling information such as sample number, sampling date, general location, depth, and survey
coordinates (if applicable). Sample-épeciﬁc detection limits will be reported for nondetected analytes.

Units will be clearly summarized in the data base and will conform to those identified in Section 9.1.2.

The analytical data will also be reported in summary fashion within the body of the Rl Report text in tabular
and graphic fashion. Tabular summaries will report the frequency of detection, mean concentrations,
representative concentrations (if applicable), standard deviations, etc. in accordance with the data’

reporting requirements outlined in Risk Assessment Guidance for Superfund - Human Health Evaluation

Manual (Part A). The tabular summaries will include only those analytes that are detected in at least one
sample. In the event that graphical portrayals of data are informative, isoconcentration contours or "tag
maps" including the location and concentration of specific Chemicals of Potential Concern will be provided
in the RI Report. Quality assurance information, including surrogate recoveries, spike recoveries, spike

duplicate RPDs, duplicate RPDs, and blank results will also be included in tabular form in the Rl report.

Data will be handled electronically pursuant to the electronic deliverable requirements specified in B&R
Environmental's Basic ‘Ordering Agreement with analytical laboratories. This agreement requires the
‘analytical laboratories to provide data in both hardcopy and electronic form (DBF files). The original
electronic diskettes and data validation reports are maintained in the Southern Division central files. All
other pertinent information, including field logbooks, sampling notebooks, chain-of-custody forms, etc. are
also maintained in the centrai files. Various aspects of field documentation are discussed in detail in
Section 5.1 of the Field Sampling Plan (Volume Il of this deliverabie). Standard Operating Procedure CT-
05 discusses data base management and Quality Assurance and is included in Appendix C. '

Validation will be compieted using the hard copy data. Upon completion of validation of a Sahwple Delivery
Group and review by the Data Validation Coordinator, the validation qualifiers will be entered in the

electronic data base and will be subjected to independent review for accuracy. During this review
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process, the electronic data base printout will also be contrasted with the hard copy data (Form Is) to

ensure that the hard copy data and electronic data are consistent.

The B&R Information Management Systems Department will hold responsibility for laboratory data
reporting subject to oversight by the Department Manager. Kéy laboratory data handling personnel
include the Department Manager and the Information Management Systems Group Leader (Information
Management Systems Department), and the Data Validation Coordinator (Chemistry Department). It is
not currently planned that copies of the data validation deliverables will be provided to either the MPCA or
U.S. EPA Region V. However, a summary of the validation results (actions taken and completeness,

precision, and accuracy) will be provided in the Rl Report.
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10.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits will be performed periodically to ensure that work is being implementéd in
accordance with the approved Project Plans and in an overall satisfactory manner. Such audits will be
performed by various personnel and will include evaluation of field, laboratory, data validation, and data

reporting processes. Examples of pertinent audits are as follows:

«  The Field Operations Leader (FOL) will supervise and check daily that the field measurements are
made accurately, equipmént is thoroughly decontaminated, samples are collected and handled

properly, and fieldwork is documented accurately and neatly.

+  Performance and system audits for the laboratory will be performed regularly, by a U.S. Navy
Contractor in accordance with the requirements of the Navy, and in accordance with the Laboratory

Quality Assurance Plan.

+  Data validators will review (on a timely basis) the chemical analytical data packages submitted by the
laboratory. The data validators will check that the data were obtained through use of the approved
methodology, that the appropriate level of QC effort and reporting was conducted, and whether or not
the results are in conformance with QC criteria. On the basis of these factors, the data validator will
generate a report describing data limitations, which will be reviewed internally by the Data Validation

Coordinator prior to submittal to the Task Order Manager.

+  The Task Order Manager will maintain contact with the FOL and Data Validation Coordinator to
ensure that management of the acquired data proceeds in an organized and expeditious manner.
Simila}ly, the Task Order Manager will interface with the Risk Assessment and Modeling

Coordinators, as applicable.
Details regarding audit responsibilities, frequency, and procedures are discussed in the remainder of this

section. Field performance and system audits are discussed in Section 10.1. Laboratory performance

and system audits are discussed in Section 10.2.
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101 FIELD PERFORMANCE AND SYSTEM AUDITS

This section discusses internal and external field performance and system audits.

1011 Internal Field Audits

10.1.1.1 Internal Field Audit Responsibilities

An independent performance and system audit of field activities will be conducted by the B&R
Environmental Quality Assurance Manager (QAM) or designee. When the formal field audit is conducted,
the QAM (or designee) will be responsible for ensuring that sample collection, handling, and shipping
protocols, as well as equipment decontamination and field documentation procedures, are being
performed in accordance with the approved Project Plans and SOPs. An internal audit of office
procedures will also be conducted by the QAM (or designee) to ensure compliance with SOPs regarding

review of deliverables, verification of calculations, data handling and transcription, and recordkeeping.
10.1.1.2 Internal Field Audit Frequency

Internal field and office audits are conducted once per annum unless the complexity of the project dictates
a greater audit frequency. One audit per annum is considered appfopriate for the NIROP Fridley OU3
RI/FS. Based on uncertainties regarding project plan approval, mobilization cannot be pinpointed at this
time. However, the field and office audits will be completed in accordance with the following milestone
schedule: (1) ﬂelq audit - within one month of mobilization; (2) office audit - within three months of receipt

~of the final analytical data package from the subcontract laboratory.
10.1.1.3 Internal Field Audit Procedures

The field and office audits will be conducted by the QAM (or designee) in accordance with the following

procedures:

+  Prior to the audit, the auditor will prepare a detailed checklist to be used as an auditing guide. An

example audit checklist is provided in Appendix D.
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e Upon arrival at the audit location, the auditor shall conduct a pre-audit meeting with the responsible

management of the organization or project to be reviewed.

o Field audits will include a review of required project documentation (logbooks, sample log sheets,
etc.) for completeness and agreement; and field operations (well installation, groundwater sampling,

sample handling and preservation, etc.) to determine compliance with applicable SOPs.

+  File audits will consist of reviewing required project records for completeness, organization, and ease -

of retrieval.

e Office audits will focus on compliance with Standard Operating Procedures govérning deliverable
review, verification of calculations, recordkeeping procedures, and data handiing, transcription, and

reporting.
«  The audit checklist will be used to record observations including any noted nonconformances.

» A formal post-audit debriefing will be conducted; potential’immediate corrective actions will be

discussed.

[

+  The auditor will generate a formal audit report which will address corrective actions. This report will

be provided by the auditor to the Task Order Manager.

e The Task Order Manager will ensure that all corrective actions are addressed and will provide written

verification of corrective action implementation by the auditor.

. The auditor will manage corrective action verification and audit closure providing all documentation to
the QAM.

+  The following audit records will be maintained by the QAM:

- Original monitoring schedules and revisions
- Audit checklists
- Audit reports

- Response evaluations
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Verification of corrective actions

- Fotlow-up checklists and audit reports
The results of the audit will be considered acceptable if all Standard Operating Procedures and project.
planning document requirements are followed to the letter. If problems are identified, corrective action is

initiated in accordance with the procedures outlined in Section 13.0.

10.1.2 External Field Audits

External field audits may be conducted by the Minnesota Poliution Control Agency (MPCA), the U.S. EPA
Region V, or both. Details regarding the responsibilities of these agencies, frequency, and procedures are
left to the discretion of the agencies.

10.1.2.1 External Field Audit Responsibilities

At the discretion of the MPCA and U.S. EPA Region V.

10.1.2.2 External Field Audit Frequency

At the discretion of the MPCA and U.S. EPA Region V.

10.1.2.3 Overview of External Field Audit Process
At the discretion of the MPCA and U.S. EPA Region V.

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS

Internal éna external laboratory performance‘and systems audits are discussed in this section.

10.21 Internal Laboratory Audits

Internal laboratory audit responsibilities, frequencies, and procedures are discussed in this section.
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10.2.1.1 Internal Laboratory Audit Responsibilities

The subcontract laboratory's QA/QC Officer pefforms routine internal audits of the laboratory. Internal
laboratory audits are also conducted by the U.S. Navy. B&R Environmental holds no responsibility for
such audits. Performance and system audits of laboratories are coordinated through the NFESC by an
independent Quality Assurance contractor. It is the responsibility of the NFESC and their contractor to
ensure that the contracted Iaboratories comply with gqod laboratory practices and the general

requirements of all analytical services provided by the laboratory.
10.2.1.2  Internal Laboratory Audit Frequency

The subcontract laboratory conducts internal system audits of each laboratory analytical department on an
annual basis, at a minimum. Internal audits are performed biannually if no external audits are conducted.
In addition, each laboratory department analyzes blind performance evaluation samples as described in
SOP LTL-1009 (Appendix A). Data audits are aiso performed by the QA/QC Officer at a minimum
frequency of once per year for each analytical area.  Internal laboratory performance and system audits

are completed by the U.S. Navy for each contracted laboratory on an 18-month schedule.
10.2.1.3 Internal Laboratory Audit Procedures

The laboratory QA/QC Officer conducts internal systems audits in order to detect any problems in sample

. flow, analytical procedures, or ddcumentation and to ensure adherence to the good laboratory practices
as described in Laucks Testing Laboratories, Inc., SOPs. Laucks Testing Laboratories, Inc., internal audit

' procedures are described in SOP LTL-1017 (Appendix A) and in .Section 10 of the laboratory's Quality
Assurance Plan. |

Performance of the laboratory's internal system audits conducted while OU3 RI samples are being
analyzed will be noted in the RI report. If significant problems are noted during the laboratory's internal

audits, these issues, as well as any corrective actions taken, will be described.

Internal U.S. Navy laboratory audit procedures fall under the domain of the NFESC and its contractor.
Procedures will be provided to the MPCA and U.S. EPA upon request.
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10.2.2 External Laboratory Audits

This section discu'sses external laboratory audit responsibilities, frequencies, and procedures.

10.2.2.1 External Laboratory Audit Responsibilities

It is the responsibility of thé MPCA and US EPA Region V to conduct laboratory audit§ at their discretion.
10.2.2.2 External Laboratory Audit Frequency

An external laboratory audit may be conducted by U.S. EPA Region V or MPCA prior to the initiation of the

sampling and analysis activities.
10.2.2.3 External Audit Procedures
External audit procedures are at the discretion of U.S. EPA Region V and the MPCA. External laboratory

audits may include (but are not limited to) review of laboratory analytical procedur)es, laboratory onsite

audits, and/or submission of performance evaluation samples to the laboratory for analysis.
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11.0 PREVENTIVE MAINTENANCE PROCEDURES

Measuring equipment used in environmental monitoring or analysis for the NIROP Fridley OU3 Rl shall be
maintained in accordance with the manufacturer's operation and haintenance manuals. Equipment and
instruments shall be calibrated in accordance with the procedures, and at the frequency, discussed in
Section 6.0 (Calibration Procedures and Frequency). Preventive maintenance for field and laboratory

equipment are discussed in the remainder of this section.
111 FIELD EQUIPMENT PREVENTIVE MAINTENANCE

"Preventive maintenance of field equipmer;t is described in Section 10.1 of the attendant Field Sampling
Plan (Volume ). The B&R Environmental Equipment Manager and the instrument operator will be
responsible for ensdring that equipment is operating properly prior to use and that routine maintenance is
performed and documented. Any problems encountered while operating the instrument will be recorded in
the field log book including a description of the symptoms and corrective actions taken.. If problem
equipment is detected or should require service, the equipment should be logged, tagged, and segregated
from equipment in proper working order. Use of the instrument will not be resumed until the problem is

resolved.

Preventive maintenance for the field GC will be the responsibility of the field GC analyst. A schedule of

preventive maintenance for the field GC is provided in Section 5.7.6 of field GC SOP (Appendix C).
11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE

Proper maintenance of laboratory insfruments and equipment is essential to ensuring their readiness
'when needed. Dependent on manufacturer's recommendations, maintenance intervals are established for
each instrument. All instruments must be labeled with a hwodel number and serial number, and a
maintenance logbook must be maintained for each instrument. Personnel must be alert to the

maintenance status of the equipment they are using at all times. -

11.2.1 Major Instruments

Table 11-1 provides a summary of preventive maintenance procedures performed by Laucks Testing

Laboratories, Inc., for key analytical instruments.
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Instrument Preventive Maintenance Maintenance
: Frequency
GC/MS - Change pump oil. Yearly.
Volatiles
Clean and rinse transfer lines, trim front end of column, rinse 6-port | As needed.
valve, clean sample lines, replace trap, replace column, clean
source, replace fittings, change sample block on autosampler,
replace filaments.
GC/MS - Change injection port liner and septum, clip 5-10 cm from front of Daily or as
column, ramp GC oven twice to 300 C. needed.

Semivolatiles

Vacuum computer's air filters.

-Clean source.

Approx. ahnually.

As needed.

Swab EC detectors for radioactivity.

GC Semi-annually.
Change O, traps on gas lines. Approx. semi-
annually. '
Clean autosampler syringe. Approx. monthly.
Change injection port liner and septum. Approx. every 100
injections.
Bake system, flush injection port, clip guard column, change As needed.
analytical column, change carrier hydrocarbon trap.
iCP Clean or change air filters. As needed.
Clean torch, replace nebulizer tips, replace pump tubjng. As needed.
Check sensitivity. Daily.
GFAA Replace or trim capillary tubing. As needed.
Clean entrance windows. As needed.
Spectro- Clean sample compartment and entrance windows. Semiannually.
photometer ’
Check wavelength calibration. Annually.
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instrument Preventive Maintenance Maintenance
' Frequency
fon Replace pump seals. Annually.

Chromatograph _

: Lubricate analytical pump motor. Semiannually.
Check chromatography module and all gas lines for leaks. Every run.
Clean conductivity detector cell electrodes, check cell calibration. Monthly.
Replace bed supports, clean columns, clean AMMS (membrane As needed.

: suppresser), replace autosampler pipette tip.

TOC Analyzer Change pump tubing. Each run.
Change other tubing, change furnace tubes, change LiOH tube, As needed.
change tin trap, adjust optical balance, change septum, change
permeation dryer tubing.

Change IR filter screen, change gas tubing. Check monthly;
replace as needed.
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The use of manufacturef recommended grades or better of supporting supplies and reagents is also a
form of preventive maintenance. For example, gases used in the various gas chromatographs and metals
instruments are of sufficient grade to minimize fouling of the instrument. The routine use of septa,
chromatographic columns, ferrules, AA fumace tubes; and pther supporting supplies from reputable

manufacturers will assist in averting unnecessary periods of instrument downtime. An inventory of critical

spare parts is also maintained by the laboratory to minimize instrument downtime.

11.2.2 Refrigerators/Ovens

The temperatures of refrigerators used for sample storage will be monitored once daily. The acceptable
range for refrigerator temperatures is 4°C +2°C. The temperatures will be recorded on a Cold Storage
Temperature Log. (See Appendix 5 of SOP LTL-1008, included in Appendix A of this QAPP.)

Maintenance of the log will be the responsibility of the sample custodian. The log will contain the following

information:
. Date
° Time

. Temperature -

o Initials of person performing the check

Assignment of responsibilities for temperature monitoring to ‘specific personnel does not preclude the
participation of other laboratory personne!. If unusual temperature fluctuations are noted, it is the
responsibility of the observer to immediately notify the person in charge of the discrepancy before the

condition of the samples is compromised.

Unstable or fluctuating temperatures may be indicative of malfunctions in the cooling system. On the
other hand, the instability may be due to frequent opening of the door. Regardless of the cause, such an
observation must be investigated, and modifications must be made to access procedures or repairs to

equipment muét be made to prevent jeopardizing the integrity of the samples.
Oven temperatures are checked prior to use. The required temperature is dependent on the method to be

performed. The oven temperature is recorded with the associated analytical resuilts in a logbook

designated for the analytical method.
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS
DATA PRECISION; ACCURACY, AND COMPLETENESS

Compliance with the Quallity Control objectives outlined in Tables 3-1 through 3-8 of Section 3.0 will be
monitored via two separate mechanisms. Precision and accuracy will be assessed through data validation
in accordance with the National Functional Guidelines (to the extent practicable fpr non-CLP analyses).
Compliance with the completeness objectives for field and laboratory data/measurement will be calculated
by hand (field measurements) and electronically via a database subroutine (laboratory data). Information
necessary to complete the brecision and accuracy calculations will be provided in electronic and hardcopy
form by the suAbcontract laboratory. Equations to be used for the precision, accuracy, and completeness

assessment are outlined in the remainder of this section.
121 ACCURACY ASSESSMENT

To assure the accuracy of the analytical procedures, a minimum of 1 of every 20 samples for organic
analysis and 1 of every 10 samples for inorganic analysis will be spiked with a known amount of the
analyte or analytes to be evaluated. The spiked sample is then analyzed. The increase in concentration
of the analyte observed in the spiked sample, because of the addition of a known quantity of the analyte,
compared to the reported value of the same analyte in the unspiked sample determines the percent
recovery. Daily control charts are plotted for each commonly analyzed compound and kept on matrix-
specific and analyte-specific bases. The percent recovery for a spiked sample is calculated according to

the following formula:

Amount in Spiked Sample - Amount in Sample
Known Amount Added

%R =

X 100

12.2 PRECISION ASSESSMENT

Duplicate samples (for inorganic analyses) will be prepared and analyzed at a minimum frequency of 1 per
every 10 environmental samples. Duplicate samples are prepared by dividing an environmental sample
into equal aliquots. Matrix spike duplicate samples (for organic ahalyses) will be prepared and analyzed
at a minimum frequency of 1 per every 20 environmental samples. Matrix spike duplicate samples are
prepared by dividing an environmental sample into equal aliquots and then spiking each of the aliquots
with a known amount of analyte. The duplicate samples are then included in the analytical sample set.

The splitting'of the sample allows the analyst to determine the precision of the preparation and analytical
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techniques associated with the duplicate samples. The relative percent difference (RPD) between the

sample (or spike) and duplicate (or duplicate spike) is calculated and plotted. The RPD is calculated

according to the follbwing formula:

Amount in Sample - Amount in Duplicate

= 100
0.5 (Amount in Sample + Amount in Duplicate)

‘RPD

123 COMPLETENESS ASSESSMENT

Completeness is the ratio of the number of valid sample results to the total number of samples analyzed
with a specific matrix and/or analysis. Following the completion of the analytical testing, the percent

completeness will be calculated by the following equation:

(number of valid measurements)
(number of measurements planned)

100

Completeness =

The results of the data validation process and the completeness assessment will be summarized in
Section 4.0 of the RI Report (Nature and Extent of Contamination). Field and laboratory completeness

objectives for this project are 90 percent and 95 percent, respectively.
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13.0 CORRECTIVE ACTION

Under the B&R Environmental QA/QC program, it is required that any and all personnel noting conditions
adverse to quality report these conditions immediately to the Task Order Manager and Quality Assurance
Manager (QAM). These parties, in turn, are charged with performing root-cause analyses and
implementing appropriate corrective action in a timely manner. It is ultimately the responsibility. of the
QAM to document all findings and corrective actions taken and to monitor the effectiveness of the

corrective measures performed.
131 FIELD CORRECTIVE ACTION

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as
possible so that work integrity or quality of product is not compromised. The need for corrective action
may arise based on deviations from Project Plans and procedures, adverse field conditions, or other
unforeseen circumstances. Corrective action needs may become apparent during the performance of

daily work tasks or as a consequence of internal or external field audits.

Cdrrective action may include resampling and may involve amending previously approved field
procedures. !f warranted by the severity of the problem (e.g., if a change in the approved Project Plan
documents or SOPs is required), the Navy will be notified in writing via a Field Task Modification Request
(FTMR), and Navy (in conjunction with U.S. EPA Region V and MPCA) approvals will be obtained. The
Field Operations Leader (FOL) is responsible for initiating FTMRs; an FTMR will be initiated for all
deviations from the Project Plan documents, as applicable. An example of an FTMR is provided as
_ Figure 13-1. Copies of all FTMRs will be maintained with the onsite project planning documents and will

be placed in the final evidence file.

Minor modifications to field activities such as a slight offset of a boring location will be initiated at the
discretion of the FOL, subject to onsite approval by NIROP personnel and the onsite MPCA

representative. Major modifications (e.g., elimination of a sampling point) must be obtained via an FTMR.
Corrective actions for out-of-control situations during field GC analysis are documented in the field GC

logbook and in the final field GC report. The field GC SOP (Appendix C) defines out-of-control situations

for fieild GC analysis and the appropriate corrective action procedures for these situations.
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FIGURE 13-1
BROWN & ROOT ENVIRONMENTAL
»  FIELD TASK MODIFICATION REQUEST FORM
Client Identification Project Number FTMR Number
To Location___- Date
Description:
Reason for Change:
Recommended Disposition:
Field Operations Leader (Signature, if applicable) "~ Date
Disposition:
Task Order Manager (Signature, if required) Date
Distribution:
Program Manager ~ Others as required

Quality Assurance Officer

Task Order Manager

Field Operations Leader
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13.2 LABORATORY CORRECTIVE ACTION

in general, laboratory corrective actions are warranted whenever an out-of-control event or potential out-
of-control event is noted. The specific corrective action taken depends-on the specific analysis and the
nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action

may be necessary:

. QC data are outside established warning or controt limits;

+  method blank analyses yield concentrations of target analytes above acceptabie levels;

. undesirable trends are detectéd in spike recoveries or in duplicate RPDs; '

« ' thereis an unexplained change in compound detection capability;

. inquiries concerning data quality are received,

«  deficiencies are detected by laboratory QA staff audits or from performance evaluation sample test

results.

Any corrective action taken above ‘the analyst level that cannot be performed immediately at the
instrument will be documented. Corrective actions are typically documented for out-of-control situations
on a Corrective Action form or an Out-of-Control Event form (inciud‘ed as Appendices 1 and 2 of
SOP LTL-1008, which is in Appendix A of this QAPP). '

) : . .
Further detail describing the system used by Laucks Testing Laboratories, Inc., to identify, document, and

resolve out-of-control events is provided in SOP LTL-1008.
13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND.DATA ASSESSMENT

As a means of oversight, the QAM will audit a percentage of the data validation, assessment, and
evaluation deliverables generated/performed. Oversight audits may also be conducted directly by the

U.S. Navy personnel, or by an independent data validation firm under contract to the U.S. Navy.

The need for corrective action may 'become apparent during data validation, interpretation, or presentation
actiyities, or problems may be identified as a result of oversight findings. The performance of rework,
instituting a change in work procedures, or providing additional/refresher training are possible corrective
actions relevant to. data evaluation activities. The Task Order Manager will be responsible for approving

the implementation of corrective action.

049605/P ] CTO 0003



NIROP Fridley
Vol. lll: QAPP
Revision: 2
Date: June 1997

Section: 13
Page4of4 .
134 CORRECTIVE ACTION FOR ADMINISTRATIVE ACTIVITIES
Findings identified by the conduct of office procedures and file audits may also necessitate the
performance of corrective actions. Corrective actions involving file management and office procedures

usually consist of correction of an isolated nonconformance or the performance of activities necessary to

conform with clarified guidance.
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Quality Assurance reports to management will be provided' in five primary formats during the course of the
NIROP Fridiey OU3 Remedia! Investigation. Data validation Iet;(ers will be prepared on a Sample Delivery
Group-specific basis and will summarize Quality Assurance issues for the subcontract laboratory data.
Internal audit reports regarding compliance with Standard Operating Procedures (specifically those
regarding recordkeeping and review of deliverables) and compliance with the Field Sampling Plan and
Health and Safety Plan are also prepared. In addition, written weekly reports summarizing
accomplishments and Quality Control/Quality Assurance issues during the field investigation will 'be

provided by the Field Operations Leader. Finally, monthly progress reports will be provided to the Navy.
14.1 CONTENTS OF PROJECT QUALITY ASSURANCE REPORTS

The contents of the specific Quality Assurance reports are as follows. The data validation reports address
all major and minor laboratory noncompliances as well as noted sample matrix effects. In the event that
major problems occur with the analytical laboratory (e.g., holding time exceedances or calibration
noncompliances, etc.) the Data Validation Coordinator notifies the Task Order Manager, the Technical
Program Manager, and the Laboratory Services Coordinator. Such notiﬁcatioﬁs (if necessary) are
typically brovided via internal memoranda and are placed in the project file. Such reports contain a
summary of the noncompliance, a synopsis of the impact on individual projects, and recommendations
regarding corrective action and compensational adjustments. Corrective actions are initiated at the

program level.

Internal field and office audits are conducted on an >annual basis for each active project. The Quality
.Assurance ‘Manager (or designee) conducts the audits to ensure that projects are completed in
accordance with applicable Standard Operating Procedures and project pianning documents. The primary
emphasis of internal office audits is to ensure that all calculations are checked, that recordkeeping is
conducted in accordance with Standard Operating Procedure, and that all deliverables are subjected to
peer review by experienced senior staff members. Field audits are conducted to ensure that sampling,
sample shipment, recordkeeping, etc. are completed in accordance with the Field Sampling Plan and
relevant Standard Operating Procedures. At the completion of such audits, the Task Order Manager is
provided a Quality Assurance report that outiines the scope of the audit, any findings regarding
nonconformance, recommendations for corrective action, and a proposed schedule for completion of

corrective action and post-corrective action monitoring.
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The Field Operations leader will provide the Task Ordér Manager with weekly reports regarding
accomplishments, deviations from the_FieId Sampling Pian, upcoming activities, and a Quality Assurance
summary during the course of the field investigation. In addition, mohthly project review meetings are held
for all active Navy CLEAN projects. Issues discussed at the project review meeting include all aspects of
budget and schedule compliance, and Quality Assurance/Quality Control problems. The Task Order
Manager provides a monthly progress report to the Navy which addresses the project budget, schedule,
‘ accomplishments, planned activities, and Quaiity Assurance/Quality Control issues and intended
corrective action. Any changes to the QAPP and any staff changes that affect the project during the field

work will be noted in the Rl Report.
14.2 FREQUENCY OF QUALITY ASSURANCE REPORTS

As discussed in the preceding section, Quality Assurance reports are generated either frequently or
infrequently contingent upon the type of Quality Assurance report generated. The following frequencies
will apply for the NIROP Fridley OU3 RI: 1) Data validation QA Reports - Contingent upon SDG delivery
data; 2) Internal Office Audit QA Reports - Once ber annum; 3) Internal Field Audit Reports - once per
annum; 4) Weekly field progress reports - weekly during the course of the field investigation; 5) Monthly

Progress Reports - monthly.
14.3 INDIVIDUALS RECEIVING/REVIEWING QUALITY ASSURANCE REPORTS

Data validation Quality Assurance Reports are provided to the Task Order Manager for inclusion in the
' project files. In the event that major problems are observed for a given laboratory, the Program Manager,
Deputy Program Manager, Quality Assurance Manager, Task Order Manager, and Laboratory Services
Coordinator are provided with copies of the QA report. Copies of internal field and office audit QA Reports
are provided to the Program Manager, Deputy Program Manager, and Task Order Manager. Weekly field
progress reports are provided to the Task Order Manager. Monthly progress reports are provided to the

Navy.
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1. Introduction and Scope
1.1 Method Description

1.1.1 Method 3060A is an alkaline digestion procedure for extracting hexavalent chromium,
Cr(VI), from soluble, adsorbed, and precipitated forms of chromium compounds in soils,
sludges, sediments, and some industrial waste materials. To quantify total CR(VI) in a
solid matrix, three criteria must be satisfied: (a) the extracting solution must solubilize all
forms of Cr(VI), (b) the conditions of the extraction must not induce reduction of native
Cr(VI) to Cr(III), and (c) the method must not cause oxidation of native Cr(IIl) contained
in the sample to Cr(VI). Method 3060A meets these criteria for a wide spectrum of solid
matrices. Under the alkaline conditions of the extraction, minimal reduction of Cr(VI) or
oxidation of native Cr(III) occurs. The addition of Mg2+ in a phosphate buffer to the
alkaline solution has been shown to suppress oxidation if observed. The accuracy of the
extraction procedure is assessed using spike recovery data for soluble and insoluble forms
of Cr(VI) (e.g., K,Cr,0; and PbCrO,), coupled with measurement of ancillary soil
properties, indicative of the potential for the soil to maintain a Cr(VI) spike during
digestion, such as oxidation-reduction potential (ORP), pH, organic matter content,
ferrous iron, and sulfides. Recovery of an insoluble Cr(VI) spike can be used to assess
the first two criteria, and method-induced oxidation is minimal except in soils high in Mn
and amended with soluble Cr(III) salts or freshly precipitated Cr(OH);. The sample is
digested using 0.28M Na,CO;/0.5M NaOH solution and heating at 90-95°C for 60
minutes to dissolve the Cr(VI) and stabilize it against reduction to Cr(III). After
digestion the Cr(VI) is quantitated using SW 846 7196A.

1.1.2  This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis.

1.2 Sample Collection, Sample Storage, Holding Times

1.2.1 Samples should be collected using devices and placed in containers that do not contain
stainless steel (e.g., plastic or glass). A 16 oz glass jar will be required due to the
possible need to analyze the sample for other parameters should the matrix spike (MS)
exceed limits.

1.2.2 Sampleés should be stored field-moist at 4°C = 2°C until analysis.
1.2.3  Hexavalent chromium has been shown (interlaboratory studies) to be quantitatively stable

in field-moist soil samples for at least one month from sample collection. In addition. Cr

Luaucks Testing Laboratories, Inc.
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(VI) has also been shown (interlaboratory studies) to be stable in the alkaline digestate for
up to 96 hours after extraction from soil.

1.3 Definition of Terms

1.3.1

This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

Batch Identifier - A number given to each preparation or analysis group which uniquely
identifies that batch. This number is generally the blank ID for preparation batches and
an analysis number which is similar to the blank ID, only preceded by an "A" rather than
a "B" for inorganic batches. The preparation batch IDs are discussed in other
documentation. The batch identifier for the second run of soils for Cr(VI) analyzed on
June 2, 1997 would be A060297_CR6_S02.

Blank spike - A background free matrix ( clean sand for soils/sediments) to which a
known amount of Cr(VI) is added each time samples are prepared. Blank spikes are
required on all HAZWRAP and NFESC work. Note that an LCS or SRM will substitute
as a blank spike for most inorganic analyses. At this time there is no known Cr(VI) LCS.
In the context of this SOP, a blank spike is the same as a QC check standard. See also
QC check standard. ' A

DIW - Deionized water - Lab reagent water. This water should be free of virtually all
analytes.

IDL - Instrument detection limit. The lowest concentration of a target analyte that will
yield a signal:noise ratio of least 3x. Used as a starting point for selecting MDL study
spiking levels. '

MDL - Method detection limit - The lowest concentration a sample which will yield a
positive result that is greater zero at a known level of confidence. MDLs are empirically
determined by Laucks.

MDL standard - Method detection limit standard - A standard prepared so that the
concentrations of the target analytes are no greater than 4x the empirically determined
MDLs. This standard is used to verify that the instrument or system is capable of
detecting the target analytes on an ongoing basis.

Laucks Testing Laboratories, Inc.
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1.3.8

QC check standard - Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is used to determine whether the analytical system is in
control if MS/MSD recoveries are out of control. See also blank spike.

2. Equipment List and Standards.

2.1 Apparatus

2.1.1 Beakers: borosilicate glaséware, 250-mL, with watch glass covers.

2.1.2 Graduated Cylinder: 100-mL.

2.1..3 Volumetric Flasks: Class A glassware, 1000-mL and 100-mL with stoppers.

2.1.4 Filtration Apparatus. |

2.1.5 Filter membraneé (0.45 ‘um). Preferably cellulosic or polycarbonate membranes.

2.1.6 Heating Device - capablelof maintaining the digestion solution at 90 - 95°C with
continuous auto stirring capability or equivalent.

2.1.7 Volumetric pipettes: Class A gla{ssware, assorted sizes, as necessary. | -

2.1.8 Calibrated pH meter.

2.1.9 Calibrated balance.

2.1.10 Thermometer (NIST-Certified or equivalent) or other appropriate temperature sensing

device.

2.2 Standards

2.2.1

Potassium chhromate K,Cr,0,, spiking solution, 100 mg/L Cr (VI). Dissolve 0.2829 g
of dried (105 C) K,Cr,0; in distilled deionized water in a 1 liter volumetric flask and
dilute to the mark. Store at 20-25°C ina tlg:htly sealed container for up to six months.

The Blank Spike, and MS are prepared by adding 1.0 mL of the 100 mg/L standard to
their respective beakers.

Laucks Testing Laboratories. Inc.
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2.2.3 Lead Chromate: PbCrO,, analytical reagent grade. The insoluble matrix spike is prepared
by adding 10-20 mg PbCrO, to a separate ahquot Store under dry conditions at 20-25°C
- in a tightly sealed container.

2.3 Reagents

2.3.1 Nitric acid: HNO3 concentrated, analytical reagent grade or spectrograde quality. Store at:
20-25°C in the dark. Discard if the solution has a yellow tinge; this is indicative of
photoreduction of NO;3™ to NO,

2.3.2 Sodium carbonate: Na,CO,, anhydrous, analytical reagent grade. Store at 20-25°Cina
tightly sealed container. :

2.3.3 Sodium hydroxide: NaOH, analytical reagent grade. Store at 20-25°C in tightly sealed
container.

2.3.4 Magnesium Chloride: MgC12 (anhydrous), analytlcal reagent grade. 392.18 mg MgC12 1s
equivalent to 100 mg Mg Store at 20-25°C in a tightly sealed container.

2.3.5 Phosphate Buffer: 0.5M K,HP0,/0.5M KH,PO, buffer at pH 7: Dissolve 87.09 g
analytical reagent grade K,HPO, and 68.04 g analytical reagent grade KH,PO, in 700 mL
of detonized water. Transfer to a 1L volumetric flask and dilute to volume.

2.3.6 Digestion solution: Dissolve 20.0 = 0.05 g NaOH and 30.0 + 0.05 g Na,CO; in deionized
water in a one-liter volumetric flask and dilute to the mark. Store the solution in a tightly
capped polyethylene bottle at 20-25°C and prepare fresh monthly. The pH of the
digestion solution must be checked before using. The pH must be 11.5 or greater; if not.
discard.

.'3.. Safety precautions and Waste Disposal

.1 Safety Precautions

LI

I

.1.1  All standards, samples and sample solutions should be handled as if they are hazardous
substances. :

[UP]
~J

.2 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component and have
the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully

W
"
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grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.2 Waste Disposal

3.2.1 The waste generated by this digestion are not hazardous and may discarded down the
sink, while diluting with tap water. Waste segregation and disposal from the point of
colléction is further covered in the Laucks SOP on Waste Segregation and Disposal..

4. Calibration and Quality Cont

4.1 Method Detection Limit Study

4.1.1 Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in Laucks on MDL studies. Briefly, it involves the
analysis of 7 replicate samples spiked at a concentration near the anticipated method
detection limit. A Student's T-test is then applied to these measured values to calculate
the MDL.

4.2 Method Blanks

42.1 Method blanks are used to verify contamination free reagents and apparatus. They are
~ prepared with every set of samples prepared at the same time or at least one blank every
20 samples which ever is more frequent. Any analyte response above the detection limit

is reported. Method blank control limits are that contamination should not exceed the -
Reporting Limit or 10% of the concentration of the lowest sample, whichever is greater.

42.2 Corrective action

422.1 Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte were found in the blank but not in any of the associated samples
“then sample group may not require re-analysis. In addition, if sample levels exceed 10
times the blank, the level of contamination may be considered insignificant. In any
case, if re-preparation and re-analysis 1s not being undertaken, the analyst must first
discuss the issue with the Quality Assurance Officer. It is the laboratory's
responsibility to ensure that method interferences caused by contaminants in acids,
solvents, reagents, glassware, and other sample processing hardware leading to
discrete artifacts and/or elevated baselines in the analytical run be minimized. In the
extreme case of chronic contamination, blanks may have to be analyzed from each
stage of the sample processing to determine the contamination source so it can be

Laucks Testing Laboratories, Inc.
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eliminated. In all cases where blank contamination exceeds the control limit, a
narrative comment must be made which documents the corrective actions taken.

4.3 Method Blank Spikes

4.3.1 A method blank spike follows the same protocol as with the matrix spike analysis except
that the spiking solution is added to a method blank solution instead of an actual sample.
A method blank with added analytes is a method blank spike. A method blank spike is the
same as a QC check standard. A blank spike OR a standard reference material (SRM)
must be analyzed. The SRM is the preferred material and the blank spike should only be
analyzed where an SRM does not exist or is not practical for routine use.

43.1.1 Corrective action

43.1.2 Recovery must be within the certified acceptance range or a recovery range of 80 to
120% or the sample batch must be reanalyzed.

4.4 Pre digestion Matrix Spike

Both soluble and insoluble pre-digestion matrix spikes must be analyzed at a frequency of
one per batch of < 20 field samples. The soluble matrix spike should be spiked with 1.0 mL
of the spiking solution prepared in 2.2.1 (equivalent to 40 mg/kg Cr(VI)) or at twice the
sample concentration, whichever is greater. The insoluble matrix spike is prepared by
adding 10-20 mg of PbCrO, (2.2.3) to a separate sample aliquot. It is used to evaluate the
dissolution during the digestion process. Both matrix spikes are then carried through the
digestion process. More frequent matrix spikes must be analyzed if the soil characteristics
within the analytical batch appear to have significant variability based on visual observation.

4.4.1 A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking
solution is added to this sample prior to preparation. The analyst should attempt to avoid
selecting samples which are identified by the client as blanks. As the purpose of the
matrix spike is to test the system under "typical” conditions. the analyst may also avoid
selecting the most difficult sample of the batch for spiking. It is not always required that .
a matrix spike analysis be performed with each preparation/analysis batch, however, the
minimum frequency for MS analysis is | each per 20 samples per matrix. This will be .
best accomplished by running one with every batch for many analyses. This matrix spike
sample is used to evaluate the matrix effect of the sample upon recovery of the analytes.
The recovery of spike analytes is calculated as follows:

Laucks Testing Laboratories, [ne.
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(SS-S)* 100
TECOVETY = ==mememmmmnmmnnn
SA

where:

SS = concentration in spiked sample

S = native concentration in unspiked sample

SA = spiked added, the amount of spiking material actually added to the sample calculated
on the sample basis

4.4.2 The recovery criteria are defined by SW 846 as 75% - 125%.

4.43 Corrective action

4.4.

-~

3.1  If the matrix spike recoveries are not within these recovery limits, the entire batch

must be redigested/reanalyzed. If upon reanalysis the matrix spike is not within the
recovery limits, but the LCS is within criteria specified in 4.3.1.2, information such as
pH, F e+2, ORP, S, and TOC should be carefully evaluated, as the Cr(VI) data may be
valid for use despite the perceived "QC failure." The information discussed below is
provided to interpret ancillary parameter data in conjunction with data on spike
recoveries.

When pre-digestion matrix spike recoveries for Cr(VI) are less than acceptance range
minimum criterion (75%), this is indicative of highly reducing samples (e.g., anoxic
sediments) with no measurable native Cr(VI) in the unspiked sample (assuming the criteria
in 4.3.1.2 are met). Such a result indicates that the combined and interacting influences of
ORP, pH and reducing agents (e.g., organic acids, Fe *2 and sulfides) caused reduction of
Cr(VI) spikes. Oxidation-reduction potentials below the bold diagonal line on Fig. 2 of SW
846 Method 3060A (Eh/pH Phase Diagram, located in Appendix 2 of this SOP) indicates a
reducing soil for Cr(VI). The downward slope to the right indicates that the Eh value, at
which Cr(VI) is expected to be reduced, decreases with increasing pH. The solubility and
quantity of organic constituents will influence reduction of Cr(VI). The presence of H,S or
other strong odors indicate a reducing environment for Cr(VI). In general, acidic conditions'
accelerate reduction of Cr(VI) in soils, and alkaline conditions tend to stabilize Cr(VI)
against reduction. If spike recoveries are not within the recovery limits, the reductive nature
of the sample must be documented.

Post Digestion Spike

1.1 One post-digestion Cr(VI) matrix spike must be analyzed per batch. The post-

digestion matrix spike concentration should be equivalent to 40 mg/kg or twice the
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sample concentration observed in the unspiked aliquot of the test sample, whichever is
greater. Dilute the sample aliquot to a minimum extent, if necessary, so that the
absorbance reading for both the unspiked sample aliquot and spiked aliquot are within
the initial calibration curve. A guideline for the post-digestion matrix spike recovery is
85-115% recovery. If not achieved, consider the corrective actions/guidance on data
use specified in 4.4.3.1. These digestates may contain soluble reducing agents for
Cr(VI), such as fulvic acids.

4.6 Sample Duplicate
4.6.1 Criteria

4.6.1.1  Sample duplicates are required. At least one duplicate sample per 20 samples per
matrix is required when matrix spikes are being performed. RPD values are calculated
in a manner similar to MS/MSD RPDs:

IS1 - 82| * 100
RPD = emmemmmemmmene
(S1+S2)/2

where: '
S1 = measured concentration in the initial analysis
2 = measured concentration in the duplicate analysis

4.6.1.2  Duplicate samples must have a Relative Percent Difference (RPD) of <€ 20%, if both
the original and the duplicate are 2 four times the laboratory reporting limit. A control
limit of + the laboratory reporting limit is used when either the original or the
duplicate sample is < four times the laboratory reporting limit.

4.6.2 Corrective action

4.6.2.1  In general, reanalysis of the samples should occur if duplicate values fail to meet these
criteria, Extenuating circumstances or special considerations should be discussed with
the Quality Assurance Officer.

4.6.2.2 Ifatrend in out of control RPD values is observed. the methods used must be
examined to determine the source of variance. Once this source is identified. the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally. if recoveries are in control and no analyte of interest was
detected in any of the samples, no immediate action will be taken on that sample set.

Laucks Testing Laboratories, Inc.
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If integrity of reported sample values is in doubt, re-analysis may be called for.
Corrective actions should be discussed with the Quality Assurance Officer.

5. Operation procedures
5.1 Sample Analysis

5.1.1

5.1.1.1

Analysis sequence
A typical batch will consist of:

Prep Blank

Blank Spike

Sample

Sample Duplicate

Sample Spike-Soluble

Sample Spike-Insoluble

Sample Spike Soluble post digestion
Up to 19 more samples

5.2 Analytical Operation

5.2.1

n
12
[

n
[
Lo

L
RS
4

wh
12
o

Adjust the temperature setting of each heating device used in the alkaline digestion by
preparing and monitoring a temperature blank (a 250 mL beaker filled with 50 mL
digestion solution (2.3.6)). Maintain a solution temperature of 90 - 95°C as measured
with a NIST-calibrated thermometer or equivalent.

Place 2.5 + 0.10 g of the as received sample into a clean and labeled 250 mL beaker. The
sample should be mixed thoroughly before the aliquot is removed. '

Add 50 mL of digestion solution (2.3.6) to each sample. Add =400 mg of MgCl, (2.3.4)
and 0.5 mL of 1.0 M phosphate buffer (2.3.5). Cover all samples with watch glasses.
The Mg+Z is used to suppress oxidation of certain forms of Cr(III) (such as soluble forms)
that can be oxidized to Cr(VI) during the procedure.

Stir the samples continuously (unheated) for at least five minutes using a stirring bar.

Heat the samples and maintain a temper:iture range of 90-95°C with constant stirring for
60 minutes at temperature.

Laucks Testing Laboratories. Inc.
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5.2.6 Gradually cool each solution to room temperature and transfer it quantitatively to the
filtration apparatus with distilled deionized water rinses and filter through a 0.45 pm
membrane filter. Rinse the inside of the filter flask and filter pad with deionized water
and transfer the filtrate and the rinses to a clean 250-mL beaker. NOTE: The remaining
solid after filtration of the matrix spike should be saved for possible use in assessing low
Cr(VI) matrix spike recoveries. Store the filtered solid at 4 + 2°C.

5.2.7 Place a magnetic stirring bar into the sample digest beaker, place the vessel on a stirrer,
and, with constant stirring, slowly add concentrated nitric acid solution to the beaker
dropwise. Adjust the pH of the solution to 7.5 = 0.5 and monitor the pH with a pH meter.
If the pH of the digest should drop below 7.0, discard the solution and redigest. If
overshooting pH 7.5 £ 0.5 occurs repeatedly, prepare a diluted nitric acid solution and
repeat digestion procedure. CAUTION: CO, will be evolved. This step should be
performed in a fume hood.

5.2.8 Remove the stirring bar and rinse, collecting the rinsate in the beaker. Transfer
quantitatively the contents of the beaker to a 100 mL volumetric flask and adjust the
sample volume to 100 mL (to the mark on the volumetric flask) with deionized water.

Mix well. | _ _ .

The sample digestates are now ready to be analyzed. Determine the Cr(VI) concentration
in mg/kg by SW-846 Method 7196A (colorimetrically by UV-Vis spectrometry)

_U\
o
O

5.3 Compound Quantification

5.3.1 The quantitation of Cr(VI) follows LTL-7401 with the following exceptions:
The calibration curve is prepared to go from 0.05-0.50 mg/L.
A 1~ cm cell is used

5.3.2  The output from the UV-Vis is calculated in mg/L in 100 mL of solution. To calculate
the concentration in the soil:

Cr(VI), mg/Kg db = *100*dijuti
Sa wt.g* TS
- 100
where A= concentration in mg/L in the digest .
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5.3.3 Any sample exceeding the linear range of the calibration curve should be diluted and
reanalyzed.

5.3.4 If a sample displays a reading at the instrument that is at odds with the analyst’s
observation of the color of the sample, an aliquot of the sample should be prepared at the
same dilution as the sample and analyzed just like a sample, except that instead of the
color reagent, an aliquot of acetone only should be used. This is the turbidity correction
for that sample and its value should be subtracted from that of the colorized sample in
order to compute the final resulit.

6. Reports

6.1 Data Packet Organization

6.1.1 The bench sheet generated during the digestion should list the sample ID, analyst, test,
date, temperatures, weights, ID of the standard, and any other pertinent information.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the QC_DB
program. Printouts of all data entered must be included in the data packet. The routine
minimum is a method blank report, and an MS/MSD or MS/duplicate report. Many
analyses will also require an SRM, blank spike or other report.

6.3 Sample Result Repofts
6.3.1 Data Qualifying Flags

6.3.1.1  Sample report results are qualified with data qualifying flags. These flags have the
following definitions: ‘

CODE Definition

U : The analyte of interest was not detected, to the limit of detection indicated.
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Appendix I

QC Summary Table

Laucks Testing Laboratories

Method 3060A/7196A QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective | Documentation
~ Criterion Criterion Action
Method Blank | <MDL, or 10% |<RL, or 10% of | 1/20, minimum |Redigest QC_DB report
of lowest lowest sample
: sample
Matrix Spike 75-125 75-125 1/20, minimum | Redigest QC_DB report
Recovery
Duplicate £20%, or £ RL |£20%, or + RL |1/20, minimum |Redigest QC_DB rep’
% Difference
Blank Spike 80-120% 80-120% 1/20, minimum | Redigest QC_DB report
Recovery ‘
Post digestion | 85-115% 85-115% 1/20, minimum | Redigest QC_DB report
Matrix Spike ' : :
recovery

See text for more specifics on the corrective actions. Results may be reported if the samples are
_determined to cause matrix effects. However, this entails additional determinations of pH,
oxidation-reduction potential and reducing agents (TOC, sulfides, ferrous iron).

e
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Appendix II
Eh/pH Phase Diagram
FIGURE 2
Eh/pH Phase Diagram .
The dashed Hm‘s define £h-pH boundaries commonly encountered in soils and sediments.
2000
1600 —
: A: HCrO,=/Cr{(OH)
1200 —

800
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400

-400

-800

pH

;::c :ht € values plotted on thisy disgram are correctad for the reference electrode voltage:
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Appendix III

Flow Charts
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FIGURE 1
QUALITY CONTROL FLOW CHART (Continued)
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1. Introduction and Scope
1.1. 'Method Description’

1.1.2.

1.2.1.

. Method 7196 is used to determine the concentration of dissolved hexavalent chromium in

TCLP extracts, ground waters, domestic and industrial wastes. Highly turbid or colored
samples will present the possibility of positive interference, and will need to be corrected
for spectrophotometrically. This method is used to measure Crin samples from 5-100
ug/L. Higher concentrations will require either dilution or the use of a shorter cell path.

This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis. :

Sample Collection, Sample Storage, Holding Times

Water samples should be collected in a 500 ml unpreserved bottle. Glass and plastic are
acceptable. Soil samples should be collected in a 4 or 8 oz glass soil container. Samples
should be stored at 4°C = 2°C until extraction or analysis. Water samples should be
analyzed within 24 hrs of collection. Soil samples should be extracted within 7 days of
collection and the extract analyzed within 24 hrs.

Definition of Terms

. This section defines terms and acronyms as they are used in this SOP. Other terms, such

as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

.2. Batch Identifier - A number given to each preparation or analysis group which uniquely

identifies that batch. This number is an analysis number which is similar to the blank ID,

-only preceded by an "A" rather than a "B" for inorganic batches. The preparation batch
IDs are discussed in other documentation. The second analysis for a water sample

performed on Jan 2, 1996 would have the identifier A010296CR6WOQ2.

. Blank spike - A background free matrix (DIW for water, clean sand for soils/sediments)

to which known amounts of target analytes are added each time samples are prepared.
Blank spikes are required on all HAZWRAP and NFESC work. Note that an LCS or
SRM (see below) will substitute as a blank spike for most inorganic analyses. In the
context of this SOP, a blank spike is the same as a QC check standard. See also QC
check standard.
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1.3.5.

1.3.11.

1.3.12.

. CCB - Continuing Calibration Blank - This ié the same acronym used in the CLP

program. This is a blank which is analyzed immediately after the CCV (almost always
after every 10 samples and at the end of the analytical run) during the analysis sequence
to determine whether the instrument or svstem has maintained a stable baseline.

CCV - Continuing Calibration Verification - This is the same acronym used in the CLP
program. This is a standard analyzed at some prescribed frequency (almost always after
every 10 samples and at the end of the analytical run) during the analysis sequence to
determine whether the instrument or system has remained in calibration.

. CLP - Contract Laboratory Program - The USEPA program that contracts with

laboratories to provide laboratory services. The term has come to mean a much broader
set of methods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a broader
working definition. ‘

. Corr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" of a set of

data to a regression model. The closer the value is to 1, the higher the degree of
confidence in the correlation

. DIW - Deionized Water - Lab reagent water. This water should be free of virtually all

analytes.

. ICB - Initial] Calibration Blank - This term is borrowed from CLP. An instrument blank

is made up in the same way as calibration standards, without target analytes.

. ICV - Initial Calibration Verification - This term is borrowed from the CLP protocol. It

is a standard which is analyzed at the start of each analytical run that is compared to the
initial mulu-point calibration to determine whether the instrument calibration is accurate.
For most inorganic methods, this verification standard is from a source different from that
used to make the calibration standards.

IDL - Instrument Detection Limit. The lowest concentration of a target analyte that will
yield a signal:noise ratio of least 3x. Used as a starting point for selecting MDL study
spiking levels.

MDL - Method Detection Limit - The lowest concentration a sample which will yield a
positive result that is greater zero at a known level of confidence. MDLs are empirically
determined by Laucks.
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1.3.13.

MDL standard - Method detection limit standard - A standard prepared so that the

_ concentrations of the target analytes are no greater than 4x the empirically determined

- 1.3.14.

1.3.15.

MDLs. This standard is used to verify that the instrument or system is capable of
detecting the target analytes on an ongoing basis.

QC check standard - Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is used to determine whether the analytical system 1s in
control if MS/MSD recoveries are out of control. See also blank spike.

SRM or LCS - Standard Reference Material or Laboratory Control Sample. Thisis a
material of approximately the same matrix as the samples, containing a known and

~ usually certified amount of target analvte and which is prepared and analyzed in the same

manner as a typical sample. This sample is used to demonstrate that the analytical system
is in control. It may be considered to be a blank spike for most inorganic analyses and 1s
preferred over artificially spiking blank matenals.

. RSD or %RSD - Relative Standard Deviation or percent relative standard deviation -

The ratio of the standard deviation of a set of values to the mean of the set of values. A
measure of the similarity of the values one to another.

2. Equipment List and Stapndards

2.1.

2.2.

22.1.

2.2.2.

Instrument

. This analysis uses a Perkin-Elmer Lambda 4A spectrophotometer or equivalent

instrumentation. Instumental conditions are 540 nm, slit 1, integration 2, and 2 5 cm
path length cell.

Standards and Reagents

Potassium dlchromate standard solution 1, 100 pg/ml
Dissolve 0.2829 g of Primary Standard Reagent K,Cr,0, in DIW and dilute to 1000 ml.

This solution should be prepared annually.

Potassium dichromate standard solution 2, 0.10 pg/ml
Dilute 250 ul of Standard 1 to 250 mls with DIW.

This solution should be prepared fresh daily.
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. Diphenylcarbazide Solution: Dissolve 250 mg of 1,5-diphenylcarbazide in 50 mls of

Reagent grade Acetone. Store this solution in an amber bottle. Discard when it becomes
discolored.

. Sulfuric Acid Solution, 10% (v/v): Dilute 10 mls of metals grade H,SO, to 100 mis with

DIW

3 Saf . | Waste Di I

‘Safety Precautions

. All standards, samples and sample solutions should be handled as if they are hazardous

substances.

. Refer to the instrument manufacturer's manual for routine instrument precautions.

. Routine precautions include an awareness of the moving parts on the instrument you're

using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

. Electrical shock - All instruments present the possibility of electrical shock. The operator

should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

. Hexavalent chromium is highly toxic. Care should be taken to avoid ingestion.

Waste Disposal

. All wastes from this analysis are disposed of in a laboratory sink. They should be

flushed with copious amounts of water.

. Waste segregation and disposal from the point of collection is further covered in the

Laucks SOP on Waste Segregation and Disposal.
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Calibrati I Quality C |
4.1. Method Detection Limit Study

4.1.1. Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in the Laucks on MDL studies. Briefly, it involves the
analysis of 7 replicate samples spiked at a concentration near the anticipated method
detection limit. A Student's T-test is then applied to these measured values to calculate
the MDL.

4.2. Initial Multi-Point Calibration
4.2.1. A calibration curve is prepared by measuring 0, 5, 10, 20, and 50 mls of solution 2 into
100 m! volumetric flasks. The volume is adjusted to approximately 90 mls, and then
treated like the samples. The concentration of Cr™® in the flasks is 0, 5, 10, 20, and 50
pg/L. The 5 pg/L standard is the reporting limit. Any samples above 50 pg/L should be
diluted and reanalyzed.
The instrument is calibrated from the lowest to the highest concentration.
Due to the inherent instability of Cr’®, solution 2 should be prepared fresh daily.
42.2. Criteria
~4.2.3. Initial calibration data is evaluated using the correlation coefficient of a linear regression
analysis. The correlation coefficient must be 0.995 or greater for a S-point calibration.
All CCVs and sample extract concentrations must be computed using the regression
equation.

4.2.4. Corrective action

4.2.5. If the criteria are not met, the instrument must be recalibrated.

43. Initial Calibration Verification

4.3.1. Immediately after the calibration curve, analyze a standard from a source other than that
from which the calibration material was obtained. '

4.3.2. Criteria
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44.

44.1.

442.

443.

4.5.

4.5.1.

4.6.

4.6.1.

. The calculated concentration of the ICV must be within the limits supplied by the

manufacturer. Cr™isan inherently unstable analyte. Thus, the ICV solutions and their
corresponding limits will change frequently. '

. Corrective action

. If the ICV criteria are not met, no samples can be analyzed. Perform system maintenance

and re-check the ICV. If the criteria still cannot be met, the system must be recalibrated.

Initial Calibration Blank

After the analysis of the ICV standard an instrument blank (ICB) 1s analyzed.. The levels
of target analytes in the ICB should not exceed the reporting limit.

Corrective action

If the initial ICB contains target analyte levels above the reporting limit, the system is out
of control. The source of contamination must be identified and corrected before
proceeding with the analysis. '

Method Detection Limit Standard

After the calibration is performed, but before the analysis of any sample extracts, an
MDL standard is to be analyzed. The MDL standard is used to provide on-going
verification of the ability of the system to detect analytes at a concentration near the
method detection limit.. It must be detected for the system to be considered in control.

. Corrective Action

. If target analytes are not detected, the analysis must be terminated until the problem has

been solved. Alternatively, if the affected samples are well above the detection limit (ie
bracketed by appropriate standards), they may be reported. No undetected values should
be reported if the MDL standard for that analyte(s) is undetected.

Continuing Calibration Verification (CCV) and Blank (CCB)

A mid-range calibration standard is analyzed after every 10 samples. Immediately

following the CCV, a blank solution is analyzed. In addition, this standard and blank
must be the last samples analyzed in the run. '
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4.6.2.

464,

4.6.5.

4.6.6.

4.7.

4.7.1.

472

The CCV must fall within = 10% of the true value.

. The ievels of target analytes in the CCB should not exceed the reporting limit.

Corrective action

If CCV limits are exceeded, check calculations or perform instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a
successful calibration and a CCV which is in control or by preceding and following
CCVs which are within limits.

If the initial CCB contains target analyte levels above the reporting limit, the system is
out of control. The source of contamination must be identified and corrected and the
affected samples re-analyzed. As with the CCVs, no sample results may be reported that
are not bracketed by a successful initial and continuing calibration blank which are in
control or by preceding and following CCBs which are within limits.

Method Blanks

f .
Method blanks are used to verify contamination free reagents and apparatus. They are

prepared with every set of samples prepared at the same time or at least one blank for
every 20 samples, whichever is more frequent. Any analyte response above the detection
limit is reported. Method blank control limits are that contamination should not exceed
the reporting limit. .

Corrective action

Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte were found in the blank but not in any of the associated samples
then sample group may not require re-analysis. In addition, if sample levels exceed 20
times the blank, the level of contamination may be considered insignificant. In any case,
if re-preparation and re-analysis is not being undertaken, the analyst must first discuss the
issue with the Quality Control Officer. It is the laboratory's responsibility to ensure that
method interferences caused by contaminants in acids, solvents, reagents, glassware, and
other sample processing hardware leading to discrete artifacts and/or elevated baselines in
the analytical run be minimized. In the extreme case of chronic contamination, blanks
may have to be analyzed from each stage of the sample processing to determine the
contamination source so it can be eliminated. In all cases where blank contamination
exceeds the control limit, a narrative comment must be made which documents the
corrective actions taken. |
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- 4.8.

4.8.1.

4.8.2.

4.9.

491,

Method Blank Spikeé

A method blank spike follows the same protocol as with the matrix spike analysis except
that the spiking solution is added to a method blank solution instead of an actual sample.
A method blank with added analytes is a method blank spike. A method blank spike. is
the same as a QC check standard. A blank spike or a standard reference matenial (SRM)
should be analyzed . The SRM is the preferred material. The blank spike should only be
analyzed when an SRM is not available. We currently use a material from APG.

Corrective action

3. If the MS/MSD recoveries are out of control, the blank spike recoveries are examined to
:assess whether the method was in control during sample preparation and analysis. Re-
~ prepare and reanalyze any samples for which both the matrix spike recoveries are low and

out of control and for which the associated blank spike demonstrates out of control and
low recovenes.

Matrix Spike

The method requires a spike be run on every sample matrix to verify that neither a
reducing condition nor a chemical interference is affecting color development. The
amount of spike added should double the concentration found in the sample, and should
be at least 30 ug/L. A sample is chosen at random from the samples to be analyzed, and

_ an aliquot of spiking solution is added to this sample prior to preparation. The analyst

should attempt to avoid selecting samples which are identified by the client as blanks. As
the purpose of the matrix spike is to test the system under "typical” conditions, the
analyst may also avoid selecting the most difficult sample of the batch for spiking. The
minimum frequency for MS analysis is 1 each per 20 samples per matrix. This will be
best accomplished by running one with every batch for many analyses. This matrix spike
sample is used to evaluate the matrix effect of the sample upon recovery of the analytes.

The recovery of spike analytes is calculated as follows:

(SS-S)* 100
% TECOVETY = memmemeereensans
SA

where: _
SS = concentration in spiked sample
S = native concentration in unspiked sample
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4.9.2.

4.9.3.

4.94.

4.10.

-4.10.1.

SA = spiked added, the amount of spiking material actually added to the sample
calculated on the sample basis

The recovery criteria are detailed in the current Control Limits Catalog and in the Quality
Control Database and will change from time to time.

Corrective action

Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action will first involve recalculation, followed by possible
re-preparation, and/or reanalysis of a diluted aliquot of the sample. This process should
also look at the recovery of at the recovery of matrix spiking compounds from the SRM
and/or blank spike analysis. In all cases a narrative explanation of the condition is
required to detail the corrective actions taken. '

Matrix Spike Duplicate

The compound recovery criteria are identical to those for the matrix spike sample. In
addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix splke and matrix

" spike duplicate recovery values. This calculation is as follows:

4.10.2.

411

4.11.1.

4.11.2.

IS1 - S2|
RPD = commmmmmaaeeeee * 100
(S1 +S2)2

where:
S1 = measured concentration for MS sample

S2 = measured concentration for MSD sample

RPD control limits are detailed in the current Control Limits Catalog and in the Quality
Control Database and will change from time to time.

Sample Duplicate
Criteria

Sample duplicates are required only when the client requests, when CLP practices are
employed, or when the method specifically calls for duplicates. At least one duplicate
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4.11.3.

4.11.4.

4.11.5.

sample per 20 samples per matrix is required when matrix spikes are being performed.
RPD values are calculated in a manner similar to MS/MSD RPDs:

IS1 - S2|
RPD = comcmcemanvonns * 100
(S1 +S2)12

where:
S1 = measured concentration in the initial analysis
S2 = measured concentration in the duplicate analysis

The RPD control limits are detailed in the current Control Limits Catalog and in the
Quality Control Database and will change from time to time.

Corrective action

If a trend in out of control RPD values is observed, the methods used must be examined
to determine the source of variance. Once this source is identified, the method must be
changed so that samples can be analyzed with a predictable reproducibility. Generally, if
recoveries are in control and no analyte of interest was detected in any of the samples, no
immediate action will be taken on that sample set. If integrity of reported sample values
1s in doubt, re-analysis may be called for. Corrective actions should be discussed with the
Quality Control Officer.
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5. Operation procedures
5.1. Sample Analysis Sequence

5.1

5.2

5.2.1.

SO

S10

S20

S50

S5

ICV

ICB/PB

Sample 1

Sample 1D ( or S, depending upon client needs)
Sample 1S ( or MSD, depending upon client needs)
Sample 2

Sample 3

etc

after 10 sampies

CCV1

CCB 1

Sample 11

etc

CCV2

CCB2

Instrumental Conditions

. The samples are measured with a Perkin-Elmer UV-VIS spectrophotometer.

The slit is set at 1 nm
The integration is set for 2 secs
The wavelength is 540 nm.

by using the 1 cm cells.

e The zero standard is used to auto-zero the instrument.

Analytical Operation

For low level calibration use the 5 cm cells. The analytical curve may be moved up

If Cr™® in soil is requested, the sample is extracted using the TCLP extraction, SW 846

1311. This is detailed in the applicable Laucks SOP.
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5.2.2.

5.2.5.

5.2.4.

5.2.5.

Starting with a water sample or aqueous extract:

Transfer 95 mls to a 100 m! volumetric flask.

Add 2.0 mis of the diphenylcarbazide solution and mix.

Adjust the pH to 2.0 = 0.5 with 10% H,SO,. Use the Corning 155 pH meter, and the
epopxy, gel filled electrode.

Dilute to 100 mls with DIW.

Let the solution stand for 5-10 mins for maximum color development

Measure the absorbance at 540 nm using the zero standard as a reference.

If the sample appears to be turbid, it will have to be corrected for. This is done by
preparing a second aliquot. This is treated like the sample, except that the
diphenylcarbazide is not added. This solution is read and the adsorbance is subtracted
from the reading of the sample.

In some instances, the adsorbance reading will be due largely to turbidity. If the reading
is greater than the high standard, the sample needs to be diluted and reanalyzed. If the
client needs lower reporting limits than this can achieve:

1.

Filter an aliquot of the sample, and spike an aliquot of sample and then filter. If the
recovery 1s 85-115%, the method is in control.

Analyze the sample by SW 846 7197. This method is not affected by sample
turbidity. :

Compound Quantification

Cr'e, mg/L = Measured concentration at instrument * dilution

If a soil sample was analyzed, the mg/L value is divided by the %Total Solids/100.

6. Reports

6.1.

6.1.1.

Data Packet Organization

Each data package will contain a bench sheet showing all volumes, weights, dilutions,
dates and analyst’s initials, a copy of the instrumental output, and a copy of the Quality
Control report.
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6.2.  Quality Control Reports
| 6.2.1. All results for quality control tests are entered into the lab data base using the quality
control database. A summary of all data entered must be included in the data packet. The

routine minimum is.a method blank report, and an MS/MSD or MS/duplicate report.
Many analyses will also require an SRM, blank spike or other report. -

6.3.  Sample Result Reports
6.3.1. Data Qualifying Flags

Sample report results are qualified with data qualifying flags. These flags have the
following definitions: ' ‘

CODE Definition

U : The analyte of interest was not detected, to the limit of detection indicated.
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Appendix II

QC Summary Table '
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Laucks Testing Laboratories
Method 7196A QA Requirements and Corrective Actions
QA Element Method Laucks Frequency Corrective | Documentation
‘ Criterion Criterion “Action
Ininal Multi-point Multi-point One per run Recalibrate Printout of
Calibration : R>.995 calibration
Initial Required One |Manufacturer |One per run Recalibrate or | Printout of
Calibration per 15 samples | supplied Reanalyze result
Verification . ‘
Initial One per batch | < Reporting One per run Reanalyze Printout of
Calibration limit result
Blank
Continuing Not required 90-110 % One after every |Recalibrate Printout of
Calibration -~ |recovery 10 samples, and result
Verification at the end of the
run. ;
Continuing Not required < Reporting One after every |Recalibrate Printout of
Calibration limit 10 sampiles, and result
Blank at the end of the
run.
MDL standard | Not required Detectable One per run Recalibrate Printout of
recovery ' result
Matrix Spike 85-115% One |See QC One MS/MSD | Dilute and Printout of
Recovery per matrix database or one MS/DUP | Reanalyze result
per 20 ‘
*MS/MSD RPD | Not Required See QC One MS/MSD | Dilute and Printout of
' database or one MS/DUP | Reanalyze result
A per 20
*Duplicate Not Required | See QC One MS/MSD | Dilute and Printout of
% Difference database or one MS/DUP | Reanalyze result
per 20 '

* Either an MSD or a Duplicate will be analyzed
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1. Introduction and Scope
1.1 Method Description

1.1.1  This method covers the procedure for the qualitative determination of Ferrous
(reduced) iron in soil.

2. Equipment List and Standards
2.1 Equipment
2.1.1 Test tube, 10 or 20 ml.
2.1.2  Spot plate
2.1.3 Eye dropper
2.2 Reagents

22.1 aa’-dipyndyl solution - prepared by adding 0.1 gram of g,a - dipyridyl in 10 mls of
ethanol and bring to 100 ml. final volume with Type II water.

3. Safety precautions

- 3.1 Safety Precautions

3.1.1 Al standa.rds, samples and sample solutions should be handled as if they are
hazardous substances.

4. Quality Control
4.1 Laboratory Duplicate
4.1.1 At least one sample duplicate per 10 samples is required.
4.2 Corrective Action

4.2.1 The duplicate portion of the sample should reproduce the same qualitative results as
the initial aliquot. If the duplicate results do not confirm the first analysis the sample
should be mixed thoroughly and two new aliquots taken for confirmation

3. Operation procedures
5.1.1 Add approximately S grams of representative soil to a test tube or other appropﬁate

container. If the soil is lumpy, gently break up the sample using a mortar and pestle, if
necessary. :

(4]
)

Add approximately 20 mls. of deionized water and shake or mix for about one minute.
Let settle until the supernatant is relatively clear, approximately 10 minutes.
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5.1.3  With an eye dropper transfer approximately 1 ml. of supematant to a spot plate.
Alternately, approximately one to two grams of soil may be placed directly on the spot
plate. Add several drops of the dipyridyl solution to the spot plate.

5.1.4  If ferrous iron is present a definite reddish-pink color change will develop within two
to three minutes. The intensity of the color is indicative of the ferrous iron
concentration.

6. Data Reporting
6.1.1 All reagent preparation must be documented in the Inorganics logbooks. All reagants
must be traceable to the original stock or neat material.

6.1.2  The analyst must record the following information on the analytical benchsheet:
date, analyst initials, Laucks sample identification number, sample and quality control
results. Indicate the intensity of the color development, if any.

6.1.3  Copies of the above documentation must be placed in each apphcable workorder file
for long term document storage.

7. Referenc

7.1.1 SpotTestinInorgénicAnalysis, byFritzFeigl,1958. Sl : .
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1. Introduction and Scope

1.1. Method Description

1.1.1. This document describes procedures and specifications for the instrumental analysis of
chlorinated pesticides and Aroclors. The analysis is accomplished by gas chromatography
utilizing a two-column electron capture detector technique. The intent of this document is
to supplement the USEPA Contract Laboratory Protocol - Statement Of Work rev.
OLMO03.1. and as such, will mainly address optional instructions from the SOW.

1.1.2. This method is restricted to use by, or under the supervision of analysts experienced in the
use of gas chromatography and in the interpretation of chromatograms. Each analyst -
performing this method must have demonstrated the ability to perform the described
chromatographic analysis and/or data interpretation.

1.2. Sample Collection, Sample Storage, Holding Times

1.2.1. Samples are normally collected in glass containers with Teflon-lined caps. All samples and
sample extracts are stored at 49°C. Water samples must be extracted within 5 days of sample
receipt, soil samples within 10 days of sample receipt for USEPA (for all other in-house
assignments, the holding times are 7 days for water samples and 14 days for soil samples -
from sample collection date). All extracts must be analyzed with 40 days of sample
preparation.

1.3. Definition of Terms

1.3.1. This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

1.3.2. Batch Identifier A number given to each sample delivery group which uniquely
' identifies that batch. This number is generally six or seven digits
and is unique to the client/project.

1.3.3. Blank spike A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts of target analytes'and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all HAZWRAP and NEESA work. In
the context of this SOP, a blank spike is the same as a QC check
standard. See also QC check standard.
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1.3.4.

1.3.5.

1.3.6.

1.3.7.

1.3.9.

1.3.10.

1.3.11.

CCV

CF

CLP

Corr Coef, CC

CRQL

DIW

%D

PIBLK

Continuing calibration verification. This is a standard analyzed at
some prescribed frequency during the analysis sequence to vernfy
that the instrument has remained in calibration.

- Calibration factor. The ratid_of analyte instrument response to

nanograms injected. This term is defined in the same way in both
the CLP contract and SW 846.

Contract Laboratory Program. The USEPA program that
contracts with laboratories to provide laboratory services. The
term has come to mean a much broader set of methods and
deliverables. In the context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are
extended to a broader working definition.

Correlation coefficient. A measure of the "goodness of fit" of a set
of data to a regression model. The closer the value is to 1, the
higher the degree of confidence in the correlation.

Contract Required Quantitation Limit - The value used when
reporting a non-detect. This is contractually set.

Deionized water. Lab reagent water. Organic-free water. Since
the systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable of providing organic-free water
for use in method blanks and method blank spikes.

Pe