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INTRODUCTION

BACKGROUND

This Remedial Action Work Plan (RAWP)':addresses monitoring requirements associated with a
groundwater extractidn and treatment.system at the Naval Industrial Reserve Ordnance Plant (NIROP) in
Fridley, Minnesota. The groundwater extraction system is part of Phase | of a two-phased remedial

~ action plan for the groundwater operable unit (O,U1),V as defined in the Record of Decision (ROD).

The ROD for groundwater at the NIROP Fridley was signed in September 1980 by representatives of the

- U.s. Navy, the United States Environmental Protection Agency (USEPA) — Region V, and the Minnesota
_Pollution Control Agency (MPCA). The remedial action specified in the ROD called for the hydraulic

containment and recovery of all future migration of contaminated groundwater from the NIROP and the
recovery, to the extent feasible, of contaminated groundwater downgradient of the NIROP. The selected

remedy included the installation and operation of groundwater contarnment and extraction wells with a

. two- phased plan for disposal of groundwater from the well system.

Under Phase |, the groundwater from the containment and extraction system was discharged to an
existing sanitary sewer that provided treatment at a local wastewater treatment facility. Under Phase ‘II, a
groundwater treatm'ent system was constructed at the NIROP and is operated to provide longer-term
groundwater treatment. Treated groundwater from the onsite groundwater treatment facility is discharged
to the Mississippi River via a National Pollutant Discharge Elimination System (NPDES) storm sewer

discharge.

A greundwater extraction and containment system has been constructed based on designl.documents
approved by the USEPA Region V and the MPCA. The work performed during the construction of the
original groundwater extraction system included.a pumping capacity ‘te_st at each extraction well. The
results of these tests, which included groundwater sampling and analysis, indicated that, groundwater
pretreatment would be required prior to discharge of the groundwater to the sanitary sewer owned by the
Metropolitan Council Environmental Services (MCES), fdrmerly called the Metropbﬁtan Waste Control
Commission (MWCC), to meet discharge limits set by the MCES. Therefore, pretreatment facilities were.
also constructed at the N_IFiOP for use as needed during the interim Phase | discharge to the sanitary

sewer.
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The original groundwater extraction well system, consisting of four extraction wells, began operation in

September 1992. Evaluations of the effectiveness of the system in achieving hydraulic containment of

contaminated groundWater from the site have been performed using water level data from the extensive .

monitoring well network at the site and from the extraction wells, records of flow rates produced by the
extraction wells, and a three-dimensional groundwater flow model that has been developed for the

NIROP facility. These evaluations indicated that the four original extraction wells did not provide sufficient

hydraulic cépture of contaminated groundwater. Based on.a work plan approved by the USEPA and the _

MPCA, two additional groundwater extraction wells were designed and constructed to upgrade the

groundwater extraction system. The two additional wells were placed in operation in June 1995.

The concentrations of trichloroethene (TCE) and other volatile organic compounds (VOCs) in the

combined discharge from the extraction wells have decreased significantly since startup of the system in

1992. The concentrations decreased to levels where pretreatment of the groundwater was no longer
necessary to meet the limits specified in the permit issued by the MCES for discharge to the sanitary
sewer. With the approval of the MCES, the pretreatment system was shut down in March 1995.

Construction of the Phase Il onsite groundwater treatment facility began in Skep'tember 1997 and was
completed and' in operation in December 1998. Treated groundwater is now discharged to the

Mississippi River and is no longer discharged to the MCES sanitary sewer.

PURPOSE AND SCOPE |

.The purpose of this RAWP is to fulfill the requirements of the Federal Facility Agreement for the NIROP
Frldley dated March 1991 and srgned by the USEPA Reglon V, the Navy, and the MPCA

The scope of this RAWP addresses the monitoring requirements associated with the evaluation of the

overall extraction system effectiveness-and compliance with the NPDES permit for discharge of treatment:

groundwater to the Mississippi River.” The RAWP does not specifically address monrtormg requirements
related specmcally to operation and maintenance of the groundwater treatment facilities. Although
multrple NPDES discharge points are governed by the NDPES permit, this RAWP is concerned only with
the Surface Discharge station 002, which is common to both the groundwater extraction and treatment

system and NPDES monitoring.

The RAWP consists of the following component documents:
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. ¢ Part 1 —Remedial Action Monitoring Plan (RAMP) ' v :
o Part 2 — Quality Assurance Project Plan (QAPP)

The RAMP contains field sampling procedures, and the QAPP primarily address laboratory procedures.

\’
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1.0 INTRODUCTION

1.4 BACKGROUND

This Remedial Action Monitoring Plan (RAMP) was prepared by Tetra Tech NUS, Inc. (TtNUS) for the
Southern Division, Naval Facilities Engmeermg Command (SOUTHNAVFACENGCOM) under Contract
'Number N62467-94-D-0888, Contract Task - Order (CTO) 0057. This RAMP addresses monitoring .
requ‘iremer\'ts associated with the groundwater extraction and treatment system at the Naval Industrial
‘Reserve Ordnance Plant (NIROP) in Fridley, Mihnesota. The extraction and treatment system includes -
. Phases | and Il of a remedial action plan for groundwater [Operable Unit(OU) 1], as defined in the
" Record of Decision (ROD) for Groundwater Remediation (USEPA, 1990). -

The ROD was signed in September 1990 by representatives of the United States Navy (Navy), the U.S.
Environmental Protection Agency (USEPA) Region 5, and the Minnesota Pollution Control Agency
(MPCA). The remedial'action specified in the ROD called for the hydraulic containment and recovery of
all future mlgratlon of contaminated groundwater from the NIROP and the recovery, to the extent feasible,
of contamination’ downgradient of the NIROP. The selected remedy mcluded the .installation and
operatlon of groundwater. containment and extractlon_ wells with a two-phased plan for disposal of
groundwater from the well system. ‘Contaminated groundwater located off-site and downgradient of the
NIROP in Anoka County Park is currently béing allowed to naturally dissipate, but this approach is

currently under review and evaluatlon

Under Phase |, groundwater from the extraction system was discharged to an existing sanitary sewer
system for treatment at a Iocal'wastewater treatment facility. Under Phase i, a groundwater treatment
System was construct'ed and is bAeing operated to provide longer-term groundwater treatment. Treated
e droundwater from the on-site treatment facility i discharged to the Mississippi River through a National
Pollutant Discharge Ellmlnatlon System (NPDES)/State Disposal System (SDS) perm:tted outfall (Outfall
002) (MPCA, 1996).

The groundwater extraction system and pretreatment facilities began operatirtg in September 1992.
Monitoring of these facilities and associated monitoring wells has been performed since startup accord_ing

to the proc.edures described in the Remedial Action Work Plan for Groundwater -Remediation (RMT, .
1995a) that was approved by the USEPA and the MPCA.. This document was developed to update and

: replace the 1995 document.
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As required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in

achieving hydraulic containment of contaminated groundwater from the site during the initial 90-day -

operating period was submitted to the USEPA and the MPCA in December 1992 (RMT, 1992). The
evaluation concluded that additional groundwater extraction well(s) would be needed to achieve effectlve
hydraulic containment.: A work plan for upgrading the original extractlon system was prepared (RMT,
. 1995b) and approved by the USEPA and the MPCA. Two additional extraction wells were installed and
placed into operation in June 1995. At that time, the combined groundwater extraction system consisted

" of six wells.

The concentrations of trichloroethene . (TCE) and other : volatile organic compounds (VOCs) in the
. combined discharge from the extractlon wells decreased sugnlflcantly since startup in 1992. The -

concentratrons decreased to Ievels where pretreatment of groundwater was no longer needed to comply
with the Metropolitan Council Environmental Services (MCES) discharge. limits. With the approval of the
MCES, the pretreatment system was shut down in March 1995, and the combined discharge from the

extraction wells was transferred dlrectly to the sanitary sewer.

Construction of the Phase Il on-site groundwater treatment facility began in Septernber 1997 and was
completed and the facility began operatron in December 1998. The discharge to the MCES sanitary
sewer system has been stopped, and treated groundwater from thrs facility is now discharged to the
Mississippi River through Outfall 020 (NPDES/SDS Permit MNO0000710).

A five-year review of the selected remedy for groundwater outlined in the ROD was signed in September

1998 (USEPA 1998). A second five-year review was signed in October 2003 (USEPA, 2003). The most

recent five-year review recommended the continued operation, maintenance, and upgrade (if necessary)
of the groundwater containment and recovery system, with eventual on-site treatment and discharge of

treated groundwater in accordance with the NPDES/SDS permit The Navy achieved on-site treatment

wrth the construction and operatlon of the on- sne treatment-facility. Concerns from the five-year review -

are listed below:

. Modn‘lcatlons to the- extract!on system were .designed and |mplemented to address capture of
contamlnatron at the NIROP Fridley comphance boundary, thereby prohibiting further migration of
contaminants into Anoka County Park. In June 2001, the extraction well system was upgraded to
more effectively- capture and contain contamination at the NIROP Fridley compliance boundary
(TtNUS, 2002). The'system upgrade included tne installation of four new extraction wells (AT-7,
AT-8, AT-9, and AT-10) and the shutdown and abandonment of three wells (AT-1, AT-2, and AT-4).

Therefore, there are a total of 7 extraction wells operating under the current remedial system.

050514/P ©~ V . ' 12 : : - CTO 0330
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e Wells were installed downgradlent of Anoka County Park at location AT-3A in-order to monitor the
downgradient impact at this site.

e Data gaps that existed in the‘ mor_iitoring network were.closed with the installation of additional

. groundwater monitoring wells in 1995. - The data gaps will continue to be evaluated on an annual
basis in the annual monitoring report (AMR). Between the 1998 five year review and March 2003, the
Navy provided interim RAWP updates as the partnering team resolved all -outstanding issues, to
enable comp!etioﬁ of each year's AMR. '.

 Investigation of the Anoka County Park indicated that contamination west of East River Road was not

attributable to any source contamination located in Anoka County Park.

e The MPCA conducted a surface water assessment using the new groundwater sampling information
and groundwater modeling information to determlne if surface water standards and criteria were
exceeded. It was determined that groundwater contammant concentrations in the compllance wells

have not significantly improved since the 1998 five year review.

e The five-year review also recommended that the Navy determine what could be done to significantly
reduce residual -groundv&ater contamination in-Anoka County-Park. The .Nayy was also to determine
if a response action would enhance the effectiveness of the selected remedy on residual groundwater
in Anoka County Park. The selected action, enhancement of in-situ bioremediation using végetable

oil, is currently being performed by the Navy in cooperation with the USEPA and MPCA.

1.2 PURPOSE AND SCOPE

The' purpose of this RAMP is to fulfill thé ’requireme'nt's of the. Federal Facility Agreement (FFA) for the
NIROP dated March 1991 and signed by the USEPA Region 5, the Navy, and the MPCA.

‘The scope of this RAMP addresses the monitoring reiquirements associated with the selected remédy in
. the ROD for groundwater remediation. These monitoring.requirements include the foIIowing: evaluation
of the overall groundwater éxtraction and treatment system, evaluation of the potential for contamination
from upgradient sources, compliance with NPDES/SDS permit réqoirements, and evaluation of impacts to
the Mississippi River from the indirect discharge of contamin_ated.groundWéter. - The RAMP does nof
| address monitoring fequiremeots fé|ated to operation and maintenance of the groundwater treatment

facilities.  An Operations and Maintenance (O&M) Manual (Morrison Knudsen Corporation, 1999) for the
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groundwafer treatment facility contains information about sampling and analysis requirements for-the

sanitary sewer discharge and air emissions.’

The prd_bable primary source area is the East Plating Shop. Remedial actions should be implemented in
that target this area because significant mass removal and/or destruction in the source area will provide
substantial benefits to the downgradient groundwater. Groundwater extraction and treatment activities
will limit the spread of contamination, but will not eliminate the source. Therefore, source

removal/depletion/destruction is the key to successful completion of groundwater remediation activities.

The followmg documents and data form the basis for the scope of the monitoring program approach and
“details presented in the RAMP:

» ROD for Groundwater Remediation, Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota
(USEPA, 1990).

» Five Year Review Report (USEPA, 1998). -
» Five Year Review Report (USEPA, 2003).

¢ Remedial lnvestigatiobn Report for the Remedial Investigation/Feasibility Study at the Naval Industrial
Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1987).

* Addendum to the Remedial Investigation Report for the Remedial Investigation/Feasibility Study at
the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota (RMT, 1988a).

e Feasibility Study Repon for the Remedlal Investlgatlon/FeaSIblllty Study at the Naval Industrial
Reserve Ordnance Plant, Fndley, Minnesota (RMT, 1988b)

e Addendum to the Feasibility Study Report for the Remedial Investigation/Feasibility Study at the
. Naval Industrial Reserve Ordnanqe Plant, Fridley, Minnesota (RMT, 1988c).

* NPDES/SDS Permit MN0O000710 (MPCA, 1996).

e Annual Monitoring Report (AMR) (submitted annually, TINUS).
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e Various correspondence and telephbne discussions among the MPCA, USEPA, Navy, United
Defense L. P. (UDLP), and TtNUS.

13 - QUALITY ASSURANCE

The USEPA requires that all.environmental monitoring and measurement efforts mandated or supported

by the USEPA patrticipate in a centrally managed quallty assurance (QA) program. Any party.generating
data under this program has the responS|b|I|ty to implement minimum procedures to ensure that the

precision, accuracy, completeness, comparablllty, and representativeness of its data are known and

-documented. To, ensure that the responsublllty is met uniformly, each party must adhere to a written

: Quallty Assurance Project Plan (QAPP) covering each project |t is to perform.

.A Q'A'PP that presents the organization, objectives, functional activities, and specific QA and quality
f control (QC) activities associated with this RAMP is provided in Volume Il of the Remedial Action Work

Plan (RAWP).

14 CONTENTS OF RAMP

The contents of this RAMP are as follows:

‘e Section1.0 Introduction

o Section2.0  Site Characteristics

e Section3.0.  Groundwater Extraction and Treatment Facilities

¢ Section 4.0 Groundwater Monitoring -

s Section 5.0 NPDES/SDS Effluent Monitoring

e Appendix A ‘NPDES/SDS Permit and MCES Industnal Dlscharge Permlt

« AppendixB  Well Selection Meeting Notes

e Appendix C MPCA Risk Based Site Characterlzatlon and Samphng Guidance

e AppendixD  Field Forms

~ The information provided in Sections 4. 0 and 5 0 and Appendix B of the QAPP address field sampling
procedures
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The Navy intends to incorporate modifications to the proposed list of monitoring wells, the frequéncy of

15 . UPDATES

sampling, and the analyte list for the next year‘to be reported in each year's AMR. The MPCA and
USEPA will review the proposals, and once agreement is reached, this RAMP will be modified to support
the modifications. The RAMP may be amended by letter report until this becomes unmanageable, at

which time a revised RAMP will be is_sued.
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2.0 SITE CHARACTERISTICS

This section contains a brief -description of general site characteristics. Additional descriptions can be
found in the AMRs and the Remedial Investigation (R!) and Feasibility Study (FS) Reports.

21 SITE LOCATION AND DESCRIPTION

The NIROP Fridley is located in the northern portion of the Minneapolis/St. Paul Metropolitan  Area within *
the city_lirnits of Fridley, Minnesota (Figure 2-1). "Advanced naval weapons systems are designed and
manufactured at the NIROP. The northern portion of the facility is government-owned and operated by a
pnvate contractor (UDLP — Armament Systems Division), and the rerainder of the facility is owned and
‘ operated lndependently by UDLP. The site owner and occupants are likely to change in the future. The .
government-owned portlon of the facility constitutes what is referred to-as the NIROP Fndleysrte._

The site comprises approximately 82.6 acres, most of which is covered with buildings or pavement. The
site is situated on a broad, flat'glacial drift terrace that is approximately 30 feet above and 2000 feet east
of the Mississippi River. o

Adjacent land use is commercial and light industrial to.the north, industrial to the south, recreational to the.

west, and commercial/light industrial (including ,railroads)A to the east.

Natural resource use in the area consists of recreational activities in the Anoka.County Riverfront -
Regional Park (Anoka County Park) that is directly across East River Road from- the NIROP site and
adjacent to the Mississippi River. Use of these resources does not result in access to the-NIROP Fridley
site, which is hlghly restricted by the Department of Defense No federal or state freshwater wetlands are
located within 1 mile of the site. No critical habitats of endangered species or national wildlife refuges

have been identified near the site.
2.2 ~ SITE HYDROGEOLOGY AND GROUNDWATER FLOW

The NIROP Fridley site is underlain by an' unconsolidated sand and grat/el aquifer that overlies a bedrock
aqwfer The water table is 20 to 25 feet below the ground surface in the unconsolidated aqun‘er which
has a saturated thickness of approximately 100 feet. A dlscontrnuous clayey glacial till layer is present at
various depths below the ground surface. The underlylng bedrock consists of Prairie du Chien Dolomite
and Jordan Sandstone, which are referred to as the PCJ aquifer. The basal unit of the St.. Peter

Sandstone that overlies the PCJ aquifer across the northern portion of the site acts as -a confining layer
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~ where at is present. Where it is absent, the unconsolrdated aquifer is hydrauhcally connected to the PCJ
aquifer. Groundwater flow in the unconsolidated aqurfer is generally from the northeast to the southwest
~ across the site toward. the MISSISSIppI River. The groundwater containment -and extractlon system has
altered the groundwater flow charactenstlcs '

The City of Fridley owns and .operates a backup potable water supply weII (Fridley Well No. 13) that
draws water from the PCJ aquifer immediately north of the NIROP site. The total population served by
groundwater within a 3-mile radius of the site is apprommately 29,000 residents. Three on-site production _
wells that are completed in the PCJ aquifer are no Jlonger in use. There are no groundwater supply wells '

or downgradlent users between the Facility and the Mississippi River.

The City of Mlnneapolls Water Treatment Plant intake, whlch draws water from the Mlssrssmpr Rlver is
located less than 1 mile downstream from the NIROP site. Approxmately 500,000 people are served by
this treatment plant. '

2.3 GROUNDWATER QUALITY

Groundwater in portions of the un’consolidated aquifer beneath the NIROP Fridley contains VOCbs’ The
VOCs detected in 2003 are listed as follows (from greatest frequency detected to least detected): TCE,.
-cis-1,2- drchloroethene (cis=1,2-DCE), trans-1,2-dichloroethene (trans-1,2- DCE), 1,1 -dichloroethane

(1,1-DCA), 'tetrachloro_ethene (PCE), 1,1-dichloroethene (1,1-DCE), and vinyl chloride. The

concentrations -vary widely across the' site; however, TCE has been detected more frequent[y and at
higher concentrations than any other VOC. TCE is therefere assumed to be the primary indicator
~ parameter for. rhonitoring contamination and the remedial system .a‘t NIROP Fridley (TtNUS, 2002).
Results of Iaboratory analyses: of samples collected from groundwater monitoring and extractlon wells

dunng each-calendar year are presented and discussed in the AMR that is issued each year.
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3.0 GROUNDWATER EXTRACTION AND TREATMENT FACILITIES

341 GROUNDWATER EXTRACTION SYSTEM

The groundwater containment and extraction system consists of seven pumping wells and related piping
and appurtenances. A site plan showing the approximate locations of the extraction wells and associated

facilities is shown in Figure 3-1.

The extraction wells are identified as well numbers AT-3A, AT-5A, AT-5B, AT-7 AT-8, AT-9, and AT-10.
Wells AT-3A, AT-SA, and AT-5B were located and constructed to contain and extract contaminated
groundwater along the southwestern portion (downgradient) of the NIROP site. Wells AT-7, AT-8, AT-9,
and AT-10 were located and constructed to extract contaminated groundwater along the southwestern.
portion (downgradient) of the N|ROP site. It should be noted that some contaminated groundwater

migrated past and beyond the capture zone limit of the extraction wells during the shutdown periods.

A schematic diagram showing the components of the groundwater extraction and treatment facilities is
shown on Figure 3-2. The discharge from each of the seven extraction wells is routed via separate
pipelines to a Control House located near the security fence on the western side of the plant.
Instrumentation provided at the Control House includes a flow rate indicator and a flow volume totalizer
for each extraction well discharge. The combined discharge from the seven extraction wells flows via a
single pipe to a Treatment Building Ibcated near the Control House. Sampling ports are located on the

piping for each extraction well and on the combined discharge to the Treatment Building.

3.2 GROUNDWATER TREATMENT SYSTEM

The construction of the treatment system involved the adaptation of the former pretreatment system and
the installation of additional process eduipment to ensure that NPDES discharge permit requireménts are
met. .

The major components of the treatment system include a feed system, air stripping units, and an effluent
system (Figure 3-2). The feed system consists of an equalizatién tank to collect the groundwater pumped
from the extraction well system and feed pumps to convey the groundwater from the equalization tank to
the air strippers. Four low profile, tray-type air strippers are operated in parallel. The effluent water flows
by gravity to the effluent sump, and the exhaust. air is vented to the atmosphere. Effluent pumps convey
the treated water from the effluent sump to an existing 72-inch diameter storm sewer that discharges to
the Mississippi River through NPDES/SDS Outfall 020. '
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There are no air emission controls for the air strippers. In 2001, the anticipated changes to the air
emission rates (AERs) for the groundwater treatment facility were assessed (CH2MHILL, 2001).
CH2MHILL determined that thé emission rates from the GWTF' operation are within the site-specific
AERs. Regulatory requirements have been met. Site-specific AERs are emission rate limits that ensure
. ‘that maximum off-site ambient air impacts are below regulatory—definéd allowable off-site concentrations
(i.e., increased cancer risk to the public of.1E-05). Site-specific AERs were calculated for carcinogenic
compounds that could potentially be emitted from operation of the groundwater treatment facility. The
approach involved using the USEPA-approved Industrial Source Complex Short-Term, Version 3
(ISCST83) (Revision 2) atmospheric dispersion model to “back model” from the maximum allowable off-site
impact to annual average site-specific AERs. The site-specific AERs and the maximum groundwater
production rate were then used to calculate maximum allowable concentrations for groundwater entering
the treatment facility. In this manner, groundwater concentrations were used to predict air emissions so
that measurement of air emissions was not required. The conservatively estimated allowable
‘groundwater contaminant concentrations were all well above measured groundwater concentrations.
" Therefore, no emission control measures were required for operating the groundwater treatment facility.
Samples of the air stripper influent and effluent were collected during start-up of the groundwéter
treatment facility to confirm that site-specific AERs were met. Additional samples of influent and effluent
-are to be coliected to meet NPDES permit requirements (Appendix A). To date, AERs have not been
exceeded. ' '

It is possible that the extraction well system will be modified in the future. Any system modifications are

subject to permit approval and can result in permit modifications. These permit modifications could result
in modified AERs.
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- | 4.0 GROUNDWATER MONITORING » -
41 QBJECTIVES |

The -objective of groundwater remediation is to ultimately restore groundwater quality to Safe Drinking
‘Water Act (SDWA) Maximum Contaminant Levels (MCLs). The constituents to be monitored and their
respective MCLs are provided in Table 4-1. The objectives of groundwater monitoring are as follows:

. Evaluate the ability of the groundwater extraction system to effectlvely contain downgradient

mlgratvon of contaminants and provide water quality |mprovement

. ASsees the potential for contamihatien from on-site sources and upgradient (off-site) sources.

» Evaluate air stripper emissions to the atmosphere (pending development of a DQO).

. Evaluate whether the remedies comply with the ROD B

‘ - e Evaluate whether the remedies are protective of human health and the environment.

. Evaluate the progress of the remedies in-achieving the goals specified in the ROD.

» Evaluate whether project permits are met.

e Evaluate the relative contaminant concentrations along the groundwater flow path in relation to-the
following:'upgradient groundwater conditions, known and potential source areas, capture and non-
capture of the groundwater contaminant plume, residual contamination beyond the effectiveness of
‘the capture of the remedial system and discharge to the ri\)er, and vertical head relationships and the
potentiai flow of contaminants from one aquifer interval to another.

e Evaluate whether the adjacent UDLP site is contributing some contamination to the southern portion

of the study area (MPCA has advised Navy tﬁat MPCA does not endorse any representations of the
data regarding NIROP versus UDLP contamination in specific wells at this time).
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e Install additional monitoring wells and perform lithology studies in the East Rivei Road median to
provide data with which to better delineate extraction well capture zone extents and resolve the

potential bypass issue.

The objectives for the monitoring system have been further refined based upon the data quality objectives
(DQOs) decision-making process that was executed by the NIROP Partnenng Team. Meetings held in
March 19-23, 2001, July 17-19, 2001, and March 6-7, 2002 were used to better define the objectives and

formal decision-making process for the site. As.determined in these meetings “Problem C: Groundwater . ~

Monitoring for Overall Contamination at NIROP” defines six problem statements/decision rules which
should be addressed, at least in part, by groundwater monitoring at this site. The topics addressed by the
problem statements/decnsmn rules are generally listed below

» Topic 1: Determination of capture system performance.

» Topic 2: Determination of contaminant concentrations at Mississippi River compliance wells. :

- e Topic 3: Determination of change in the plume shape,_size, and location.

e Topic 4: Determination of contaminant concentrations relative to surface water and groundwater

standards.

e Topic 5: Determination of capture system performance, evaluation of system modifications,
evaluation of alternative approaches, evaluation of technical impracticability, and/or alternatlve

concentration limit (ACL).
o Topic 6: Deterinination of practicability of the remedy and evaluate an ACL.

Air stripper emissions to the atmosphere are evaluated using site-specific AERs established to ensure
that maximum off-site ambient air impacts are below regulatory-defined allowable off- site concentrations.
Table 4-2 presents the aIIowable air concentrations, AERs, and allowable gr_oundwater concentrations.
The allowable grcundwater concentration is the level that will not cause the allowable air concentration to

be exceeded, based on modeling.
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42 MONITORING LOCATIONS AND FREQUENCIES

The selection of groundwater' monitoring locations was designed to meet the objectives listed in Section

"4.1. The monitorlng wells and sample frequency selected to meet these objectives were selected during
the NIROP F’artnering Team Well Selection Meeting (DQO Meeting) held March 6-7, 2002 (Appendix B).
Figure 4-1 shows lhe locations of all monitoring-and extraction wells at the site. | Table 4-3 lists the wells
being sampled for monitoring groundwater chemical characteristics by aquifer, and Table 4-4 lists the
intended data uses of analytical results from the monitoring wells. The water level mo’nitoring' network
includes all of the exrstmg on-site and off-site wells (e. g., Anoka County Park) shown on Frgure 4-1 (see
Sectlon 43.2.1). .

One additional well is included in the RAMP to address issues not d'ire'ctly related to 'containment Fridley
Well No. 13, which is currently not in use, is sampled to confirm that the potable water supply from this
well wil remain unaffected by groundwater contamination from the site. '
. , ‘ , , -

- The sample frequencies are tabulated on Table 4-5. The extraction wells are sampled on a semi-annual
basis in April and October. Monitoring wells are sampled on a frequency that varies signlflcantly from
quarterly, semi-annually, annually, biennially (occuiring once every two years), to once every five years.
Table 4-5 details the frequency of sampling each individual well in the monitoring network. Wells
sampled QUarterIy are to be performed as part of the Vegetable Oil Injeotion treatability study. Wells
sampled semi-annually should be sampled concurrently with the extraction wells, in April and October.
Wells sampled annually or Iess frequently should be sampled in October of a glven year, concurrent with
“the extraction of the other momtorlng wells

4.3 SAMPLING PROTOCOL

4.3.1 Preparation

4.3.1,1 Analyses,' Bottleware_, and Prese_rvation Requirements

All groundwater samples will be analyzed at a laboratory for VOCs and analyzed |n the field for pH,”
specific conductance, turbidity, and temperature. = The specific VOCs and -associated practical
~ quantitation limits (PQLs) are provided in Table'4-6. Please note that the eight chemicals of concern
(COC) identified on Table 4-6 are Vthe only ‘chemicals which will be analyzed. The chemicals selected
include TCE and its degradation_ (daughter) products, as well as other c'hemicals historically detected at
: the'eite. This list was approved by the NIROP Partnering _Team during DQO meetings (see Section 4.1

for more information)'. Laboratory-supplied sample containers and preservatives are to be used for all

\
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groundwater samples. Table 4-7 provides a summary of the sample analyses, sample containers, . :

preservation methods, holding times, and analytical methods.
Additional information on sample containers and preservation is provided in Appendix C.

_ Table 4-7 is in agreement with MPCA guidance in Appendix C. If any information is contradictory,
sampling will be conducted in accordance with MPCA guidance in Appendix C.

43.1.2  Purging and Sampling Equipment

The sampling techniques for all groundwater monitoring asseciated with the groundwater extraction and
treatment system evaluation at the NIROP will be consistent. The groundwater monitoring wells will be
purged until‘stabi_lized and sampled using a submersible pump. This is discussed in greater detail in
Seetions 4.3.2.2 and 4.3.3.1. The extraction wells are continuously pumped; therefere, additional purging
.er stabilization tests will not be required. Groundwater extraction welis will be sampled from taps in the
Control House. Fridley Well No. 13 will be purged untilrthe' field parameters (See Section 4.3.1.1)
stabilize, then it will be sampled by City of Fndley employees This well wnll be sampled from a sampling,

tap in the bwldlng housing the well. - o ‘ .

.4.3.1.3 Quality Aseurance for Field Procedures.

Particular care W|II be exercised to avoid: the followmg common ways in which cross contamination or

background contammat;on may compromise groundwater samples

. Improper storage or transportation of equipment. _
e Contaminating the equipment or sample bottles on site by setting them on or near potential
contaminaﬁon‘sources such as uncovered ground, a contaminated vehicle, or vehicle exhaust.
e Handling bottles or equipment with dirty hands or gloves.
. Inadequate cleanmg of weII purging or sampling devices.

* Placing equipment directly onto the ground surface.

Field QA samples and procedures used to evaluate the potential for cross contamination are described in .
‘Section 4.3.3.

.
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43.14 D'econtaminati‘on, Stoi;age, and Transport of Equipment
: : (
It is important not to contaminate or alter the sample during collection. Sampling equipment will be pre-
_cleaned or dedicated and will only.be used to collect samples at one location. Clean outer garments will -
be access'ible to field personnel in an area free from potential contamination. Water, laboratory-grade
soap, and paper towels will also be kept in a clean location for both regular clean-up and emergency use.
Field persbnnel will wash and dry their hands and all exposed surfaces before Iea\)ing the contamination
reduction zone. Used papér towels will be placed in the dispbsal bag. Sample bottles will be pre-cleaned
by the manufacturer. ' _ o ‘

Decontamination of sampling equiprAnentA is essential to brevent cross-contamination of samples with the
sampling device. Decontamination cleaning solutions are presented in Table 4-8. '

It is anticipated that Table 4-8 is in agreement with MPCA guidance in Appendix C. If information is
_contradictory, sampling will be conducted in accordance with MPCA guidance in-Appendix C. '

Small-diameter (e.g., 2-inch or 3-inch) submersible pumps will be used to purge and sample water from
the monitoring wells.” Pumps will be decontaminated using the following procedure: -

\

, .-. Prior to pump use, connect all hoses, sample tubing, and prepare the bump for use.

 Construct a decontamination station consisting of four sections of appropriate length and diameter of
. PVC pipe. Fill the first section of tube with Alconox/clean.water solution. Fill the first tublng with
potable water and the remaining tubes with de-ionized water.

. Smeerge the pump in the first station with the open hose end also in the same tube to recirculate the

solution. Be sure to circulate the solution through the pump and all sample fubing.

e Stand by with additional solution and turn on the pump. Immediately refill‘ the tube to the top to -
-replace solution that enters the tubing. Allow the pump to run for approximately 1 minute after the
solution passes through the system one complete cycle. Pumps should not be allowed to run for
more than approximately 1 minute at eacH station or overheating may occur and resulf in pump
damag"e,

¢ Move the pump successnvely through the remaining three statlons at 1- mlnute intervals. The pump

"must be turned off dunng each move.

. : ) ) | .
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 Inspect for remaining particles or surface film and repeat cleaning and rinse procedures if necessary.

¢ Clean external hose surfaces by rinsing once with distilled water. and place hoses in clean, large

plastic garbage bags.

Because the pump is used tb both purge and. sample the monitoring well, it must be decontaminated after .
use at each well. Purging and sampling of monitoring wells will begin wi’(h<t‘he least contaminated wells
and proceed to increasingly contaminated wells based on iso-concentration maps presented in the recent
year"s AMR. -For each set of equipment, for example a pump and tubing, both the purging and sampling
will be completed for the first well without removing the pump or tubing before beginning purging at
subsequent wells. New, clean, pléstic drop cloths will be used at each well location to protect equipment

from contact with soil around the well. -

Water level measuring equipment that contacts the groundwater must also be decontaminated after use

at each well (see Table 4-8).

4.3.2 Preliminary Field Work

4321 ‘Water Level Measurements

Groundwater level measurements will be taken in conjunction with the semi-annual groundwater sarhpling
rounds generally conducted in April and October. During each sampling event, a-synoptic round of water
level measurements and river stage measurem'ent»‘s will be taken at the Facility. Table 4-9 lists the wells,
at a minimum; that are to be measured. This list includes the monitoring wells and extraction wells that .
are sampled for groundwater as well as other wells at the Facility. If possible, these synoptic water level
meaéurements should be performed during the same period as Vany s'ynoptic water level measurements
planned at the adjacent UDLP site. All measurements shall be taken within a 24-hour period of
consistent weather conditions to minimize atmospheric/precipitation effects on groundwater levels. The
sequence of measuring water levels will be determined in the field by the site technician. Water level

measurements shall be recbrdéd on the appropri'ate field forms in Appendix D.

Monitoring Wells

Ali groundwater level measurements will be made using a reference point established on the well casing

consisting of either an indelible mark or a notch on the highest point on the northern edge of the well
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casing. A battery powered water level indicator will be the primary device for water level measurements,
The indicator will be a self-contained, transistorized instrument eduipped with a cable and sensor that
activates a buzzer and a light when it comes in'cont_act with the water. The depth to water will be read

from permanent 0.01-foot increment markings on the cable.

Additional information on water level measurements is provided in Appendix C.

Extraction Wells -

Water level readings for the groundwater extraction wells will be made by reading the water level
indication -gauges installed at each well head. If necessary, the protective covers over the pitless
adapters will be removed and water level measurements will be taken using the same battery-operated

water level indicator used for measurements at the monitoring welis.

Fridley WellNo. 13 - - o ' ‘f

~ A stabilization test (see Section 4.3.2.2) may be necessary because Fridley Well No. 13 is not routinely
used. During November 1990 the static water level was 33 feet below ground surface and the pumping
level was 41 feet. Using these values, the total well volume was calculated as 6,670 gallons. This value -

will be used for well-purging. Additional water level data from the City of Fridley will not bé required.

Mississippi River

VWater level data for the MISSISSIppI River |mmed|ateiy west of the NIROP Fndley will be collected during
each round of water level measurements. Water level measurements will be made by measuring down to
the river surface from an existing structure along the riverbank near the NIROP on which a paint mark
was established to serve as a reference elevation. The reference elevation was surveyed relative to the

benchmark used to establish the reference elevations for the monitoring well network.

4.3.2.2 PUrging, Stabilization, and Field Tests

The foIIowmg section discusses well purging, stabiiization and field test procedures Additional
-information is presented in Appendix C, Section 3 4, Field Water Quahty Measurements and Section 3.5,
Purging and Stabilization.
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Monitoring Wells

Mon‘itoring wells shall be purged and sampled in accordance with the ‘MPCA Sampling Standard
Operating Procedure included in Appéndix C and as described below. These procedures were agreed to
by the NIROP Partnering Team during the Data Quality Objective (DQO)'Meeting on March 6 and 7,2002
in Charleston, South Carolina Based on the Partnering Team decision at that meeting, further evaluation_ :
is being conducted of the use of other samphng methods and procedures, including but not Ilmnted to,

passive diffusion bag samplers in future sampling efforts-at the S|te

- Well purging will be performed to remove stagnant water from the well casing prior to collecting a sample .
because the stagnant water is not representative of actual groundwater chemistry. The purging will draw
- in groundwater from the area surrounding a well to obtain a sample more representative of the water

quality.

As defined in Section 3.5 of Appendix C, wells that do not have slow recoVery rates shall be purged in a
manner that, to the extent practical, removes all of the “old” water in the well so it is replaced by fresh

groundwater from outside the well.:

A submersrble and/or bladder pump will be used to purge and sample groundwater from monitoring wells.
© Wells wil be purged at a maximum rate that will not cause more than 2 feet of drawdown The well will be

_purged by placrng the intake of the pump just below the water table surface

Purging will be accomplished by removing water from the monitoring well until a minimum of three well
v"olumes‘have been sampled and field waterrqualify parameters (pH, specific r:onductance, turbidity, and
ternperaturé) have stabilized. These readings will be performed using a water quality meter and flow
through cell. If the water quality'parameter results are within the following ranges over three consecutive

measurements (taken every 3 to 5-minutes), the well has been stabilized:

e pH. - o + 0.1 standard units

o Sgecific conductance - +5 percént

» Temperature . : +0.1°C

e Turbidity a <5 nephelometric turbidity units (NTU)

If the requirements for stable conditions are not met after a total of five well volumes. have been removed,
" appropriate notations should be made in the field fog and sampling should begin. Additional information

concermng whether or not a well has stabilized can be found in the MPCA sampling protocol in
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'Appendix C, Section 3.5, Purge and Stabilization. Based on the sensitive nature of the flow-through cell
and dissolved.oxygen probe, dissolved oxygen is not a stabilization parameter. The <5 NTU turbidity
criterion to be used-is mtentlonally more restrictive than the <10 NTU MPCA requ:rements in Appendix C

to require closer control over suspended matter in the samples

The field technician shall record all information (e.g., field parameter measurements, field observations,
etc.) on the groundwater sample log sheets and field logbook as described in Section 4.3.5. Examples of -
field log sheets are prowded in Appendix D.

Purging will be accomplished using submersible pumps (i.e., Grundfos pump). ‘A calibrated bucket or
-other container will be used to measure the volume of water removed. Purged water will be placed in

“drums or tanks, and disposed of via the GWTF, pending permit restrictions and operator consent.

.Monifo'ring weII construction data are presented in Table 4-10. The data in this table will be
suppvleme.nted with information on newly constructed wells as it' becomes available. In the field,
personnel will use pre-calculated conversion formulasto determine the number of gallons that must be
remO\)ed to berform purging. The calculation for a well volume is depth to bottom minus depth to water

times the pre-calculated gallons per linear foot of casing. These values are as follows:

‘o 2-inch diameter well - 0.163 gallon per linear foot
e 3-inch diameter well - 0.367 gallon per linear foot

e 4-inch diameter well - 0.653 gallon per linear foot
. Additional information on well purging and field tests is provided in Appendix C.:

* Extraction Wells

The groundwater extraction wells are continuously pumping; therefore, well stablllzatlon tests and
additional purging will not be performed.

Fridley Well No. 13

Well purging will be conducted by City of Fridiey employees. Well stabilization as previously described for
moniforing wells will be performed as accurately as possible based on field conditions. A flow volume
totalizer at the pump house will be used to record' the water volume pumped for purging. The anticipated
pumping rate- is approximately 1,000 gallons per minute.
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433 Sample Collection

The sampling techniques for all-groundwater monitoring associated with the groundwater extraction and
treatment system evaluation at the NIROP will be conducted in accordance with information presented in
Sections 4.3.1.2 and 4.3.2. 2 Tables 4-3, 4-4, and 4-5 provide a summary of the monitoring -program for

groundwater.

4.3.3.1 Monitoring Wells

To ensure that the water sample being -collected is representative of in-situ water, the samples will be
collected'immediately after the well has been purged. The same pump and placement of the pump used -
for purging will be used for sample collection. The flow rate from the pump will be the same as was used
during purging. The purging methods and pumping rates are discussed in greater detail in Section

4.3.2.2." Procedures for sampling monitoring wells are as follows:

e Verify that sufflcrent vials are avallable for each sampling Iocatlon and that each is properly labeled in.

accordance wuth Section 4.3.4.

e Immediately fill the sample vial by allowing the water stream .from the pump tubing to slrike the inner
wall of the vial to-minimize formation of alr bubbles. Do not rinse the sample vial. The sample should
be collected to prevent excessive amounts of agitation and aeration and with a minimum of splashing.
Fill each vial until the water forms a positive meniscus at the brim. Allow the vial to overflow slightly
before capping: After capping, invert each vial and visually inspect for air bubbles. If air bubbles are
present, discard the vial, and repeat the prewous steps using a new vral If no bubbles are present,
Pplace samples on |ce in cooler lmmedlately and record the appropriate field mformatlon on the field
logsheets shown in Appendlx D. Containers, preservatives, and holding times used for samiple
collection ‘are shown in. Table 4-7. Additional information on groundwater sample collection is
provided in Appendix C. ‘

43.3.2  Extraction Wells

Sampling procedures for the groundwater extraction wells are the same as those descnbed in Section
4.3.3.1 for monitoring wells with the exceptron that the samples will be collected from a sampling port
rather than from the pump discharge tubing. The first portion (5 to 10 seconds) of water from the tap will

not be sampled and will be collected in a bucket, emptied into a drum, -and disposed of as investigation
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vdenved waste (lDW) The flow rate from the sampling port will be adjusted to as low as. possible for

sample collection.

4333  Fridley Well No. 13

Sampling procedures'.will be the same as those described in Sectlon 4332 for-groundwater extraction -

wells.

4334 Field QA/QC Samples

Field QA/QC samples include equipment rinsate blank, duplicate, and matrix spike (MS)/matrix spike
. duplicate (MSD).samples (see Table 4-11). ‘

Field equipment rinsate blank and field duplicate samples wull be collected and analyzed to assess the
quallty of the data resultlng from the field sampling program. All QA/QC samples will be collected i in the
same type of container and W|th the same -preservation requirements as the primary groundwater
samples. QA/QC samples will be collected at sampling points suspected of havmg relatively high levels
of contamination to provide meaningful lnformatlon for blank or duplicate sample evaluation. They will be
analyzed for the same parameters (i.e., VOCs) as the groUndwaler samples. Field QA/QC samples are
not analyzed for field parameters. All rinsate blank and duplicate samples will be assigned |dent|flcat|on
aliases on the sample bottle label and on the chaln of-custody (COC) form to av0|d alerting laboratorles
~ that the sample is a blank or replicate sample. The identity of the blank and dupllcate samples will be
recorded in the field sampling log. ' ' ‘

Trip blanks are used to assess the potential for VOC cross contamination of‘ samples caused by
contaminant migratlon'during sample shiprnent and storage. Trip blanks will be filled and sealed by the
laboratory with Iaboratory-controlled analyte-free water. Trip blank sample vials will travel with the actual
sample vials-to and from the field in the cooler, to the well head, etc., so that the blanks are exposed to
precisely the same condmons as the actual samples The trlp blanks will never be opened in the field.
- One set of trip blanks ‘will be returned to the laboratory wnth each cooler contammg samples for VOC

analysis.

Equipment rinsate (or field). blanks will be obtained under representative field conditions by collecting the
“rinse_water generated by running analyte-free water through sample collection equipment after
decontamination' and prior to use. Collection of rinsate blanks should be conducted to simulate actual

field sampling methods in a manner that would- detect the presence of background or cross contamination
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-of samples from the ambient environment, preservatives, or sampling equipment. An effort will be made
to .have the blank -sample water contact all equipment surfaces that the sample water will contact.

Equipment rinsate blanks will be collected at a frequency of one rinsate blank per day of sampling.

Field dupl’icat.e samples will be collected to evaluate the variability of sampling and analytical methods. ‘
Field duplicéte samples are two samples collected independently at a sampling location. The field
~ duplicate will be collected immediately after.the primary groundwater sample is collected. Field duplicate

samples will be collected at a frequency of one duplicate per 10 groundwater samples.

In addition to field blanks and field duplicates, MS samples will be collected. 'Matrix spikes provide -
inforrhation about the effect of the sample matrix on the “extraction and rﬁeasurément methodology.
Matrix spikes are performed in duplicate énd are referred to as MS/MSD samples. These analysis are
performed as internal (i.e., laboratbry) QC checks. To accommodate these Iabératory QC samples, the
field crew must provide extra aliquots of 'safnple as required. These extra sample aliquots will be
_ ideAnt'ified‘ with the same sample location information as(’the selected groundwater sample(s). MS/MSD

samples will be provided to the laboratory with a frequency of one set pe'r 20 groundwater samples.

4.3.4 Investigation Derived Waste Handling

Itis anticipated that the field investigation will generate three typeé of IDW; personal protective equipment ‘
(PPE), sampling equipment deéontaminatibh fluids, and purge water. Based on the activities and types of
contaminants present, none of the residues are expected to represent a significant risk to human health
or the environment if properly managed. All PPE will be double-bagged and disposed of appropriately.
Unless written pefr_nission is received, the O&M contractor shall not déposit these materials in dumpsters
owned by the Navy or other site entities. All purge water will be disbosed by pumping into a GWTF pump
house located on Navy property. } 4 | ‘ |

. o .
4.3.5 Documentation

4351  Sample Identification

Groundwater sample identification numbers will be unique and will correspond with individual well
identifiers. . Well identifiers will be preceded with the letters “MS,” except well FMC-33, the groundwater
extraction wells (AT-7, AT-8, etc.), and Fridley Well No. 13, to facilitate the computer ‘database

management system. Example sample designations for the exceptions will be as follows:
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e FMC-33 FMC33

o Fridiey Well No. 13 FW13
e AT-3A ATO3A
e AT-5A | ATOSA

e AT-5B -AT05B

" COC entries and the database management system will not use the dash (-)_in the well identification.
- Quality control samples will be labeled as “QC” samples, followed by a letter that designates the type of
sample and a sequential number beginning with 01. ‘QC samples will be “blind” samples used as a QC
c'hec'k on field and laboratory procedures. ' ‘ -

Field duplicate samples wil be labeled with “D” following the QC 'prefik and numbered sequentially
'.(QCDO1 QCDO02, etc) The locations of duplicate samples will be recorded in field notebooks on the
coc fon‘ns not submltted to the laboratory, and groundwater sample logsheets (Appendlx D).

R Tl‘lp blanks will be labeled W|th “T” followmg the QC preflx and numbered sequentially (QCTO01, QCT02

etc.).

'Eqmpment rinsate (field) blanks W|Il be Iabeled with “R” following the QC preflx and numbered
sequentially (QCRO1, QCROZ etc.).

Sequential numbering of duplicates and blanks will bé re-initiated at “01” during each sampling round

because sample dates will be used to distinguish between sampling events in the computer data files.
Samples that have extra aliquots for MS/MSD analysis will be hoted on the COC form. .

Sample labels will b.e_cornpleted for each semple using waterproof ink unless prohibited by weather
. conditions. For example, a logbook notation would explain that a pencil was used to fill out the sample

label because the ballpoint pen would not function in freezing weather. -

4352  Chain-of-Custody

The possession of samples must be traceable from the time of collection Using COC procedures. Specifio A
COC forms must accompany all sample shipping containers to document the transfer of the shipping

containers and samples from the field to the laboratory receiving the samples for analysis. The field
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sampler is personally responéible for the care and custody of the samples until they are transferred or

properly dispatched. As few people as possible should handle the samples.

An example COC form is provided in Appendix D. The actual form may differ slightly according to the -

laboratory used. When filling out the COC fdrm, it is’ importaht to use only black ink and to write legibly.
Errors are to be corrected iby drawing a single line through the incorr.ect'information and entering the
. correct information. All corrections are to be initialed and dated by the person making the corrections.
This p‘rocedure also applies to words or figures inserted or added to a preyibusly recorded statement. A

checklist of information that must be included on the COC form is provided in Appendix B of the QAPP.

43.5.3 Field Activ_ity Documentation and Logbooks.

The field logbook and field logsheets will provide the means. of recording the data collection activities
- performed. As such, entries will be described in as much detail as possible so that subsequent data
‘users could reconstruct field activities from the documented information only. Field logbooks are

_-discussed below, and éxamples of field data logsheets are in Appendix D.

Field logbooks will be bou_nd field survey bo’oké' or notebooks. Three-ring binders may not be used'. Each
_logbook will be identified by a project-specific number. The title pagé-of each logbook will contain the
following: ' ‘ | o

. A

-o ~Name of the person(s) to whom the logbook is assigned

s Logbook number -
o Project name
e Project start date

* Project completion date

Entries into the logbook will contain a variety of information. V At the beginning of each entry, the date,

start time, weather conditions, names of all sampling team members present, level of personal protection

‘being used, and the signature of the person making the entry will be entered. The names of visitors to.

the site, field sampling or investigative team personnel, and the purpose of their visit will also be recorded
in the field logbook. ’ ‘ ' '

Whehevera sample is collected- o_i' a measurement is made, a detailed description of the station,
~_including compass and distance measurements, shall be recorded. Al entries will be made in indelible

black ink, and no erasures will be made. If an incorrect entry is made, the information will be crossed out
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with a single strike mark, dated, and initialed by the person making the correction. The number and
description of photographs taken, if any, will also be noted. All equipment used to make measurements
will be identified, along with the date of calibration. The identification of equipment should include make

and model and serial number of all pumps and field meters and the type of any electrodes used.

The following sampling information will also be recorded: make and model of pump; the time of sampling';
a sample description; the volume of sample removed from the well; and the number,'type, and size of
_-containers, rncludlng the type of preservatlve in each container. Field duplicate samples, which will

recerve an entirely separate sample |dent|f|cat|on number, will be noted in the sample description.

- Additional information on field documentation is provided in Appendix C, Section 5.0.

4.3.6 Sample'Preservation, Handlinq. and Transportation

This section descrlbes procedures that will be followed between the time samples are collected and the ,

~time they are either shlpped or delivered to an analytlcal Iaboratory

Samples will be preserved as shown in Table 4-7. All samples will be thermally preserved in the:field
immedlately after sample' collection by placing samples in an insulated éooler_containing regular ice.
Particular care will be taken to assUre that paper work and sample labels are not damaged by water.

Regular ice, if used, will be placed inside uncontammated leak-proof plastic containers, and the COC-

’record and other paper work will be placed inside a Z|plockTM bag.

Al coolers will be accompanied by a COC form and will contain a complete address and return address
on both inside and outside of the chest. The samples will be maintained -at approximately 4°C dUring
transport to the laboratory. To ensure thrs a temperature blank will be included in.each cooler shipped.

Before transportrng samples, field personnel will perform the following tasks

) Venfy that laboratory personnel will be present to receive samples when they arrive.

.o Verify that laboratory personnel understand COC and sample storage and preservation requirements.
e Check labeling and documentation to ensure that sample rdentrfy will be clear to laboratory personnel.
. ¢ Hand deliver or ship samples in a manner that énsures samples will remain cool (approximately 4°C)
until received by laboratory personnel.

* Maintain COC according to p'rocedures dessribevd in Section 4.3.5.
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' lfrocedures to be implemented for sample shipment and transfer of custody are as follows:
o- Prepare sample containers with pre-applied labels.
s Properly identify and label each sample in the field with indelible, waterproof, black ink.

. Complete coC Aforms in the field. . Indicate sample identification, containers filled, sampling Vdate

sampllng time, sample collector's name, and sample preservation. This mformatlon will also be noted -

in the. fleld notebooks maintained for the site.

» Repack shipping containers with samples, COC forms, -and ice packs. Each set of samples to. be
shipped together in a single shipping container is assigned a COC form that _travels with the shipping
container.

¢ Include a temperature blank in each cooler.

e Place the COC form'in a Ziplock™ bag, seal thé bag, and tapeit to the inside cover of the codler.

s Seal and ship containers to the appropriate laboratory. Common carriers or intermediate individuals

shall be identified on the COC forms. Copies of all bills-of-lading will be retained.

. Shlp by overnight delivery service to the approved Iaboratory The correct Iaboratory shipping
address will be confirmed W|th the Iaboratory prior to shipment.

"The laboratory will receive and check the shipping cohtainers,for broken seals or damaged sample
containers. If no problems are noted, samoles will be logged into the laboratory. The COC form is
completed when laboratory personnel sign the form The laboratory will include a copy of the completed

~ COC form with the analytical data report.

Additional information on samole handling is provided in Appendix C..
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4.4 DATA REDUCTION AND VALIDAfION

441 - Data Reduction and Validation
: »4.'4.1.1 Field Measurements and Activiﬁes

Raw data from field measurements and sample collection activities will be appropriately recorded in the
field logbook. Data will include water level measurements and readings, flow rate readings, pH, specific
conductance, turbidify, and temperature. Reduction of field data will censist of transferring data from the
fieldv_notebooks. for use in AMRs and other documents. Validation_will consist ‘of cross-checking log

versus report entries.

44.1.2 Laboratory Daté

Data validation consists of a stringent review. of the chemical -analytical data packages generated by the
laboratory. Samble handling aﬁd receipt, observance of maximum holding time allowances,, performance
of the. analytical method employed, accuracy of data reporting,.and completeness of the deliverables
generated are evaluated. Data validation also considers the impact of field-related QC checks. The
overall purposes of data validation are to access the valldlty of the data generated with respect to pre- _
established criteria and to generate a report detallmg noncompllance that warns potentlal users of

limitations in data utility.

Data generated by thé laboratory will be validated by qualified chemists in' acce'rdance with the most
recentedition of the USEPA National Functional Guidelines for Ev'alua_ting Organic Analysis, method-
~ specific QC criteria, and the QC limits established by the laboratory QA plan. Professional judgement will
also be used. Data validation reports summarizing non-compliant items will be generated, and qualifier
flags will be applied to data to alert users of limitations in utility. ’ |

Laboratory data generated for the NIROP Fridley .remedial action will be computerized in a format
organized to facilitate data review -and evaluation. The computerized data set will include the data

_ qualifier flags from data validation and the additional COmmehts of data reviewers.
4.5 REPORTING AND RECORD KEEPING

Reporting requirements described in the following section are based on the FFA, the previous RAMP, and
past AMR. - '
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. 451 ~ Periodic Monitoring Reports and Progress Reports

The Navy shall submit the analytical and water level results to the USEPA and the MPCA following
sampling. This information may be presented and recorded dunng regularly scheduled Restoration

Advisory Board (RAB) meetings. —

Per the FFA, the Navy will submit to the USEPA and the MPCA quarterly writtén progress reponts, which
may take the form of RAB meeting minutes, that describe the actions the Navy has taken during the
previous 3 montHs to implement the requirements of the FFA. Progres‘s reports shall also describe the
activities scheduled to be completed during the upcoming quarter. The progress repons shall include a
detailed statement of the manner and extent to whrch the requrrements of the FFA are being met. In
addrtlon, the progress reports shall identify any anticipated délays in meeting deadlines or target dates_,
the reason(s) for the delay(s) and actions taken to prevent or mitigate the delay(s), and any need for

additional work.

- 4,52 Annual Monitoring Report.

The Navy will submit an AMR to the USEPA and MPCA during each year after startup of the groundwater
extraction system as required by the FFA. The AMRs will include the following items related to
groundwater remediation: o

* . A description of the current groundwater remediation facilities and any planned modifications.

« - Results of all groundwater and river water elevations for the previous year.

e Hydraulic head maps of water table elevations and piezometric surface elevations for the lower sand

unit (deep monitoring wells) and bedrock.

"'« Evaluation of hydraulic containment effectiveness of the extraction well system based on hydraulic

head information, capture zone evaluatron and chemical trends.
e -Amap showing the location of each rhonitoring well and eXtraction well.
e lIso-concentration maps and cross-sections {(with a cross-section locator map) for TCE developed .

from the requtS. of the last groundwater sampling round performed each year for all monitoring wells

in the approved monitoring network. -
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» Graphs illustrating TCE concentrations over time using data from each sampling event. The graphs
will be cumulative showing groundwater quality for all previous years during extraction -system

operations as well as the reporting year.
o Laboratory results from chemical analy.ses of all groundwater samples.
e Evaluation of the statistical eignificance of grorrndwater quality data, if applicable.
* QA/QC summary of chemical'Water quality data including precision, accuracy, and completeness.

-« Evaluation of the suitability of the monitoring well network incfudin_g the need for addition or deletion '

of monitoring wells.
e Summary of extraction system operation and maintenance.

. Summary of treatment system operatidn and maintenance.
. ~ A monitoring plan for the next year with an assessment of the monitoring parameters and sampling

frequencies.
e Quarterly Progress Repdrts.

DQOs (Problems B and C of Appendix B) will be evaluated and the evaluation will be documented in
"eaen AMR, beginning with the 2005 AMR. The process used to conduct this evaluation will be in accord
| with theapplicable DQOs presented in Appendix B. A presentation of the decision staternents being
-evaluated, the evaluation approach, and the resuits and conclusions of the e\/aluation will be presented in
AMR Section 6. 0. The surtablhty of mdrvrdual momtormg wells to assess groundwater quality will be
" evaluated in each AMR. Hydraulrc and chemrcal monrtorrng data for each well will be used to assess
- whether contlnued use -of each well is necessary and appropriate for the overall objectrves of the
monitoring program. The evaluation will also assess whether additional existing wells need to be added
to the monitoring network. If revisions to-the monitoring well network are deterrnined to be appropriate,
the recommended changes will be included in tne AMR. Review and apprbval of recommended revieions
erI be obtained from the USEPA and MPCA prior to lmplementatron of changes to the monrtorlng well
network '
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Hydraullc containment will be achleved when it can be demonstrated that groundwater gradlents in areas
within the contaminated groundwater zone are effectlvely directed toward an extraction well (horizontally
and vertically) and as defined in the NIROP Partnering Team DQO meetings. Evaluation of the

' effectiveness of hydraulic containment will be re-evaluated-annually. Groundwater chemistry data will be -

used to support the evaluation of containment effectiveness, as appropriate. Maps, tables, and/or graphs

that depict water table and piezometric head contours will be conﬁpared to historical data to estimate the
extent of the radius of influence of the groundwater extraction system. Demonstration of containment by
measured hydraulic heads may be complemented by use of a 3- dlmensronal groundwater flow model that
has been calibrated to-actual site conditions. The model W|Il be used to evaluate whether hydrauhc

containment has been or wrll be achleved

4.5.3 Retention of Records

* All documents contained in the,Administrative Record, the Public Information Repository, and all final

primary and secondary documents as defined in the FFA, shall be preserved by the Navy (and other A
agencies) for a minimum. of 10 years after termination of the FFA. The RAWP is defined as a primary

~ document; and sampling and data results are defined as secondary documents. Therefore, the Navy will

retain all groundwater monitoring results for at least 10 years after the FFA is termlnated The FFA can

be termlnated when the Navy, with USEPA and MPCA concurrence, determines that any final remedlal '

~ action has been completed in accordance with the requirements of the FFA.
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TABLE 4-1 e

-GROUNDWATER CHEMICALS AND TARGET CLEANUP LEVELS
NIROP FRIDLEY, MINNESOTA

Parameter . Maximum Contaminant Level (pg/L)
_1,1-Dichloroethane -- '
1,1-Dichloroethene 7 7
1,2-Dichloroethene (cis-) » - 70
1,2-Dichloroethene (trans-) : 100
Tetrachloroethene ' 5
1,1,1-Trichloroethane B - 200
Trichloroethene 5
Vinyl chloride 2

Maximum contaminant levels (MCLs) pér 40 CFR 141.
-- MCL not available.



TABLE 4 2

SITE-SPECIFIC ALLOWABLE AIR EMISSION RATES AND GROUNDWATER CONCENTRATIONS
NIROP FRIDLEY
FRIDLEY, MINNESOTA"

Parameter

- Allowable -

Allowable Air Allowable Air
Concentrations . Emission Rate Groundwater
» (ng/m®) (pg/sec) Concentration (ug/L)

1,1-Dichloroethane 500 1.35E+8 2,100,000
1,1-Dichloroethene - 0.2 5.4E+4 850
Methylene chloride 20 - 5.4E+6 85,000
Tetrachloroethene 17.2 4.6E+6 73,000
Trichloroethene | 5.9 * 1.6E+6

25,000

Source: Morrison Knudsen Corporation, 1998.
1 By design, this list of air momtonng parameters is not the same list of parameters for groundwater

momtorlng




TABLE 4-3

’ MONITORING WELLS FOR MONITORING GROUNDWATER CHEMICAL CHARACTERISTICS
' NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2
. Unconfined Aquifer - Upper Confined Prairie du Chien
Shallow Wells - Intermediate Wells -Aquifer Aquifer
1-S , 1-I1S 1-D 1-PC
2-S - 28 2-D 2-PC
3s < 4-D 3-PC
5-S 4-1S 6-D 4-PC
6-S 5-1S 7-D 5-pct"
7-S : 6-1S 8-D MS-28D
8-S 8-1S 9-D®@ MS-29D
9-S . 10-1S 12-D MS-30D
11-S » Co1218 14-D MS-31D
14-1S . - 13-1S 15-D MS-32D
15-S 15-1S 16-D MS-33D
16-S 16-1S 17-D MS-48PC
_17-8 - AT-3A AT-5B MS-50PC
18-S AT-10 MS-28D MS-53PC
19-s®@ , - Mw-28l . MS-29D Fridley Well 13
20-s¥ MS-29 MS-30D - '
21-S , ~ MS-30I ~ MS-31D
23-S MS-311 MS-32D
. 24-S MS-321 MS-33D
. ‘ 25-S : MS-33I MS-34D
' 268 MS-341 MS-35D
- - 27859 MS-351 MS-36D
AT-5A MS-36l - MS-40D
AT-7 MS-411 MS-41D
AT-8 : - MS-421¥ MS-43D
AT-9 MS-43| ' MS-44D
MS-28S MS-441 MS-47D
. MS-29S © MS-45l MS-49D
MS-30S : © MS-46! MS-52D()
~ MS-318 MS-471 :
MS-32S ' MS-491
MS-33S ‘ MS-511@
‘MS-34S MS-521@
MS-35S
MS-36S
MS-37S
MS-38S
MS-39S
MS-40S
MS-41S
MS-43S
MS-44S
MS-45558
MS-475%9
MS-49S
" MS-528%
‘ , UD-635@)
USGS 2




TABLE 4-3

MONITORING WELLS FOR MONITORING GROUNDWATER CHEMICAL -CHARACTERISTIC
NIROP FRIDLEY, MINNESOTA :

PAGE 2 OF 2
Unconfined Aquifer - Upper Confined Prairie du Chien
Shallow Wells Intermediate Wells Aquifer = Aquifer.
USGS 5 '

USGS 8

NOTE: Many wells have multiple monitoring purposes. If a well is to be eliminated from the monitoring
network in the future, all of these purposes must be evaluated before it can be eliminated.

1 Navy is sampling on an annual basis'to determine contaminant migration from an upgradient source.
This decision is not being dictated by the regulatory agencies or partnering team. :

2 The groundwater flow.direction in the southern portion of the ACP indicates that the TCE detected in

wells MS-52S, MS-521, and MS-52D and perhaps wells 19-S, MS-511, and 9-D may originate. from .

the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This statement should be
documented with all sample results from these wells in each AMR. MPCA, Navy, and UDLP will
distinguish between contamination from NIROP and UDLP in the future. : '

3 Data from UD-63S will édme at the courtesy of UDLP. This data will be collected during the same
~ sampling period as AMR data. If data from UD-63S is not available, then 20-S will be sampled in its

place. If this is the case, 20-S will represent the plume edge at this location (i.e., in place of UD-
63S). :

4~ This well has been moved to the shallow zone per the telephone conference on May 13, 2002.

5 Quarterly sampling is being performed by CCI for the Vegetable Oil Tfeatability Siudy ata frequency

of 0, 2, 5, 8, and 12 months after treatment plus any contingency sample rounds. Sampling began in

December 2001.

6 Sampling performed by CCI for the Vegetable Oil Treatability Study will be done in place of AMR

sampling, however, this data will be reported in the AMR. _ _ N



TABLE 4-4

SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MCNITORING

AS DEFINED IN WELL SECTION MEETING MARCH 2002!"%% -
NIROP FRIDLEY, MINNESOTA :
PAGE 1 OF 3 :

.-Problem C Decision vRuIe 1 .

Wells Needed to Define Plume Edge (to define 100 ppb of TCE)% ¥
Shallow Wells’ ) )
2-S USGS 2 MS-40S .
5-5 USGS5 | Ms-42l0 | -
6-S , USGS 8 |. MS-43S “NA NA NA NA -
17-S MS-34S Ms-528" : :
19-s1 ‘ UD-6357%
7-S. . '
Intermediate Wells .
3-1S T MS-451
MS-29! | MS-38l _ :
MS-411 ' , NA' NA NA NA NA
MS-431 - - . :
MS-441 -
Deep Wells ) ) : :
8D MS-36D MS-43D | . _ T
9-D . MS-40D MS-44D |- NA NA . ~ NA NA.
15-D i MS-41D | MS-47D ‘
. ["MS-35D
. Bedrock Wells - : . .
[NA T NA | NA | NA | NA I NA NA




* TABLE 4-4

. SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MONITORING

As DEFINED IN WELL SECTION MEETING MARCH 2002
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 3-

Pro.blem C Decision Rule 2, 3, 4

Upgradient g:ﬂ;‘” gf;:f:;t Plume Edge In-Plume NIROP Wells in the ACP g?:c‘,"i’:;t - c:n‘:;::a‘::ce Sentinehl(‘” Off-Base
Shallow Wells . . . ;
15-S 16-S Ms-528"" 3-8 } USGS 5 MS-38S USGS-5
21-S ms-52s" 58 - 8-s® 17-S MS-39S MS-43S
23-S USGS 8 7-S 9-8* 24-S MS-40S MS-44S -
16-S MS-288° | - : 11-§ MS-41S 27-S
255 | MS-298® | -~ NA MS-34S 18-S NA MS-47S NA NA
NA USGS 5 Ms-308® MS-35S 27-S MS-49S
USGS8 | MS-318P |  MS-365 MS-47S - 19-50)
UD-635"0 | MS-325® | MS-37S - | MS-49S
Ms-33s® - MS-43S 26-S
MS-44S 14-1S
MS-458 19-81"
Intermediate Wells ) . : .
1-1S ©10-1S MS-43! 3-1s® : MS-34] MS-411 MS-43l
2-1S MS-5210%) " 5-1S(¢% - MS-35I MS-451™ MS-441
- MS-281° ' MS:361 | MS-46l 16-1S
NA MS-291® : MS-43| - MS-47I MS-47I
Ms-301® NA MS-44! MS-49| NA MS-491 NA NA
MS311® | T 61S | MS-5110) MS-51107
Mms-321© ' . 8-S 4-1S -
Ms-331% 12-1S 15-1S’
13-IS 16-1S
"~ Deep Wells - .
1-D 2-D 12-D0 Ms-29D%® MS-34D 6-D MS-43D
14-D 4-D MS-28D® | MS-31D® | MS-35D . 7-D * MS-44D
Ms-300® | - MS-36D -| . 8-D _ 16-D
“NA NA MS-32D% MS-41D g-D"" NA MS-47D NA NA
MS-33D"® ) MS-43D 15-D MS-49D
MS-44D -~ 16-D . g-p"
“MS-47D 17-D
MS-49D | MS-40D
Bedrock Wells(3)
1-pC"® 4-PC™ | Ms-48PC"" |Fridley Well 13 - :
2-pct’ . 5-pct'® | Ms-s0PC!'? o NA NA NA "~ NA . NA NA NA NA
3-pctio MS-53PC!'? : :
Fridley. Well 13




TABLE 4-4

SUMMARY OF MONITORING WELL TYPES FOR GROUNDWATER MONITORING
AS DEFINED IN WELL SECTION MEETING MARCH 2002"%
NIROP FRIDLEY, MINNESOTA ‘
" PAGE3OF 3

Notes:

1.

ourWN

q.

8
9

The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52S, MS-521, and MS-520 and perhaps wells 19-S,.MS-511, and
9-D may originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This statement should be-documented with all sample results from these wells in
each AMR. MPCA, Navy, and UDLP will distinguish between contamination from NIROP and UDLP"in the future. .

Many wells have multiple monitoring purposes. If a well is'to be sliminated from the monitoring network in the future, all of these purposes must be evaluated before jt can be

No background wells at the site due to offsite contamination migrating onto the Navy property.

.Based upon 1999 AMR analytical data. :

{
This well has been moved to the shallow. zone per the telephone conference on May 13, 2002. . : .
Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 months of AMR data). If data is not available then 20-S will be
sampled in its place. If this is the case 20-S will represent the plume edge at this location (i.e., In place of UD-638S). '
Refer to the well meeting notes and polygons noted by the Partnering Team on the attached Figures 1, 2, and 3.
These wells will be sampled once every 5 years (je., first round in 2001 and the next sample round will be'in 2006).
Northwest of NIROP Plant building (western N40 area) monitoring is pending further discussion. '

10 The well types for this layer were not identified by the Partnering Team.

NA = None available/not applicable.



TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK'?
DEFINED IN MARCH 2002 WELL SELECTION MEETING
’ NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 4

- 2001 (Completed) 2002 2003 ] 2004 ' 2005 2006 2007® {20082
Well ID Semi- ‘w| Semi- . Semi- Semi- Semi- Seri- '

Annual Annual Annual Annual
annual annual annual | | annual annual annuat
NIROP Shallow Wells ) i

1-S - X ] X
2-S X . X
3-S - X :
.4-S
5-S - - . X - X
6-S : X . X X X
7-S R X . X
8-S
9-S
10-S .
11-S j X i X X X
11-SB :
12-S
13-S
14-S
14-1S
15-S
16-S
17-S
18-S, -
19-S°
20-S° -
21-S
22-S
. 23-S
24-8
25-S
26-S
27-8%7
MS-28S
MS-29S
MS-30S
-~ MS-31S
MS-32S
MS-33S
MS-34S
MS-35S
MS-36S
MS-37S
MS-38S
MS-39S
MS-40S X
MS-40! j -
MS-41S . X
MS-435 X .

Annual’ |Quarterly Annual

XXX

X[Xx|x
XX |x|X]*x

x

x
x
b d P P Bd

XX XXX || x| >
x
x
x
>

XXX
x
XXX
x
XXX

x
XXX
P
*XX
x
XXX

b Pad Bl
x
x
x
x

"s\nsa: sjdwes goog uodn paseq pauguﬁalap aq |Im Buidwes Jalempunoib 10j pajoa|as s(lBm

<[ ><| <] <] 5<| < | < < | <

X|x
I

XX XXX X)X

|| <] <[ s¢f <] ¢
shxIx|x<] {>|].

xpx|x]x|
XX |x<|>x
Dad Bt Bt B

XX




TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK'?
 DEFINED IN MARCH 2002 WELL SELECTION MEETING

NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 4

Well ID

2001 (Completed)

2002

2003®

2004

2005 -

2006

- 2007

2008"2

Semi-

Annual
annual

Quarterly

(4)

Semi-
annual

Annual

Semi-
annual

- Annual

Semi-
annual

Annual

annual

Semi-

Annual

.annual

Semi-

Annual

NIROP Shallow Wells (Continued)

MS-44S

X

X

X

X

X

MS-458*7

_MS-478%7

MS-498

MS-528°

XXX

> [x|x[x

X XXX

XIX|X|x

XEXX]|x

USGS 1

USGS 2

x

x

USGS 3

USGS 4

USGS 5

USGS 6

USGS 7

USGS 8

USGS 9

AT-5A

CAT-7

AT-8

AT-9

XXX

X|x|x|x|

XX Xx[x

XXX

XIX|x]x

X|X]|x|>*

NIROP Intermediate Wells

1-1S

2-1S

3-1S .

x|

XXX

4-IS

1| x| | =<

5-1S8

XXX x| >

6-1S .~

bad

x

x| X

7-1S

8-iS

x

10-1S

x

12-1S

=

13-1S

15-1S

16-1S

XIX{X]X][X]X

x| ><|><|>x<|><|x

x|

MS-28l

MS-291

X

B Bad B Bad B Bad B

x

x

MS-301

T MS-31l

MS-321

MS-33I

sl<| <[] x| x<|=

MS-341

Bad Dot B Bad Pad Pad Bad Bad Bad Boq o Bd Baq Pod

MS-35!

MS-361 .

MS-41|

MS-421°

MS-43l

x| Ix]x|x

XXX XXX

x>

‘sinsas eidwes goog uodn paseq pauuwualep aq |m Buydwes sejempunoib 1oj pajosds SIfEM




TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK'?
DEFINED IN MARCH 2002 WELL SELECTION MEETING
’ NIROP FRIDLEY, MINNESOTA '
’ PAGE 3 OF 4

Well ID

2001 {Completed)

2002

2003

2004

2005

2006

2007

Semi-

Annual
annual

Semi-

annual

annual

Semi-

Annual
. .|. annual

Annual
: annual

Semi-

Annual .
’ annual

Annual

NIROP Intermediate Wells (Continued)

MS-44| -

X

X

MS-451

XX

X

MS-461 .

X

MS-471

MS-481

MS-511°

MS-521°

XX XX

XXX XXX

x| x| =)=

x| x| x|x

> f<|x]x|x

XIXPX]|X]X

AT-3A

AT-10

NIROP Deep Wells

1-D

2-0

x|

x[=

x| <

3-D

4-D

x

x

5-D

6-D

7-D

8-D

9-D°

XXX x

X|XIX]|x

XIXIX|X

XIX]X|*x

XKEX| XX

XXX X

10-D

11-D

12-D

<

x

13-D

- 14-D

>

15-D

16-D

17-D

XXX

MS-28D

> [><]x|=<

MS-29D

MS-30D

MS-310

MS-32D

MS-33D

x|x

- MS-34D

MS-35D

x>

x|[>|

RKIXIX]XIX ] XXX X<

MS-36D

had P B

MS-40D |

x

>

>

x

MS-41D

MS-43D

MS-44D

MS-47D

MS-49D

x| x| ><j<| ¢ o< < | | <

> x| <] <

XIX|[X]|X

x|

x|><|x<fx|

MS-52D°

X[ x|x<]x

USGS 10

\

AT-5B

‘sjinsas aidwes gooz uodn paseq péuguuaxap aq {m Buydwes sd1rempunosb 104 péwems SiloM




TABLE 4-5

SUMMARY OF GROUNDWATER SAMPLING NETWORK'?
DEFINED IN MARCH 2002 WELL SELECTION MEETING
, NIROP FRIDLEY, MINNESOTA
- ' PAGE 4 OF 4

. 2001 {Completed) - 2002 ] 2003% 2004 ’ 2005 - 2006 2007@ [2008"?
Well ID Semi- Semi- Semi- Semi- Semi- Semi-

Annual () : Annual Annual Annual Annual Annual
annual |{. Quarterly annual annual annual annual annual
NIROP Bedrock Wells ] ]

1-PC . . :
2-PC X : X
3-PC . L : : : )
4-PC . :
5-PC® X : X i X X - : X
MS-48PC : X ] -
MS-50PC ) .
MS-53PC X : X | X
Fridley Well 13 X - X : ) X
NIROP ACP Oil Injection Wells® ) i
PES-CW-1 .
PES-CW-2
PES-CW-3
PES-MW-1
PES-MW-2
PES-MW-3
PES-MW-4
PES-MW-5
|PES-MW-6
PES-MW-7
PES-MW-8
PES-MW-9
PES-INJ-1
PES-INJ-2
PES-INJ-3
PES-BG-1
BG-2
BG-3
UNITED DEFENSE LP WELLS

[ess” T — ] [ T x 1 [ 1T T x T T 7 [

Notes: :

1. Long-term monitoring will be evaluated each year in the Annual Monitoring Repon ‘Plan for 2007 and 2008 and future will be determmed based upon 2006 data.

2. Many welis have multiple monitoring purposes. If a well is to be eliminated from the monitoring network in the future, ali of these purposes must be evaluated before it can be eliminated.

3. The next 00-1 Five Year Review Reort is due in 2003, requiring a larger data set.

4. Quarterly sampling will be performed by CCI for the Vegetable Oil Treatability Study at a frequency of 0, 2, 5, 8, 12 months after treatment plus any contlngency sample rounds. Sampling beganin
December 2001.

5. The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-52S, MS-52I, and MS-52D and perhaps wells 19-8, MS-511, and 9-D may originate
from the UDLP site. This has been noted in the 1999 AMR (TINUS, 2000). This statement should be documented wulh all sample results from these wells in each AMR. MPCA, Navy, and UDLP will
distinguish between contamination from NIROP and UDLP in the future.

6." Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different penod (~within 6 months of AMR data). If data is not available then 20-S will be sampled in its place.
If this is the case 20-S ‘will represent the plume edge at this location (i.e., in place of UD-63S).

7. Samping performed by CCl for the Vegetable Qil Treatability Study will be done in place of AMR samping; however, this data will be reported inthe AMR,

. This well has been moved to the shallow zone per the tele-con on May 13, 2002.

9. Navy is sampling on-an annual basis to determine the contaminant migration' coming from an upgradient source. This decision is not being dictated by the regulatory agenciés or Partnering Team.

P XXX XXX X] -

by Bad BaS Ead ko Ead Bad Bad ol Eaq Bl Baq ko Bal Bad Pa¥ P4 Pod

‘stnsas sjdwes 900z uodn paseq peuluuelsp aq M Buudwes 1ayempunoib 104 pa1os[es S|IBp
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TABLE 4-6

PRACTICAL QUANTITATION LIMITS - GROUNDWATER PARAMETERS ' .
NIROP FRIDLEY, MINNESOTA
Analyte PQL (pg/L) -
1,1-Dichloroethane ' .. 05
1,1-Dichloroethene 0.5
1,2-Dichloroethene (cis-) 05
1,2-Dichloroethene (trans) o 0.5
Tetrachloroethene : 0.5
1,1,1-Trichloroethane o 0.5
Trichloroethene ' 0.5
Vinyl chloride : _ 0.2

Analytical Method - SW-846 82608




TABLE 4-7

BOTTLEWARE, PRESERVATION, AND HOLDING TIME REQUIREMENTS
GROUNDWATER SAMPLES :
" NIROP FRIDLEY, MINNESOTA

Sample Type Analytical Analytical Number of Type of o :
Parameters Method Containers Container Preservation Requirements Holding Time -

Monitoring Wells, ' ' - ) - ) o
Extraction Wells, VOCs SW-846 8260B 2 40 mL glass vial | HCI to pH < 2; Cool to 4°C 14 days
Fridley Well No. 13 ‘ :
Monitoring Wells, Field :
Extraction Wells, arameters Field - NA NA NA | Analyze immediately
Fridley Well No. 13 P S

Notes

VQOCs - Volatile orgamc compounds (see Table 4-1).
. Field parameters - pH, specific conductance turbidity, and temperature

NA - Not applicable.

. mL - milliliter.

HCI - Hydrochloric acid.




TABLE 4-8

SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES
NIROP FRIDLEY, MINNESOTA

Equipment Laboratory-Grade Alconox/Clean | Triple Rinse with
' Soap and Water Water Solution Deionized Water
, Wash I
Water Level Indlcator X - X
| Pumps - X X
pH meter, conductivity meter, - - X
‘thermometer, turbidity meter

Note: Tap water will not be from the NIROP Fridley water supply system. Clty of Mlnneapolls
" drinking water will be used. Distilled water may be substltuted




‘ | | TABLE 4-9
~ GROUNDWATER WELLS FROM WHICH WATER LEVEL MEASUREMENTS WILL BE TAKEN
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2 g
Mississippi
Shallow Wells |Intermediate Wells Deep Wells |Bedrock Wells| River Staff
_ ' . , ' Gauge.
1-s 1-I1S - 1D 1-PC . | River Level (1) |
2-S _ 2-1S 2-D . 2-PC .
3-S 3-1S 4-D 3-PC
4-S 418 5-D " 4-PC
58 5-1S 6-D 5-PC
6-S 6-1S 7-D MS-48PC
7-S 71s 8-D MS-50PC
8-S 8-1S "9-D MS-53PC
9-S ‘ 10-IS 10-D.
10-S © 12418 11-D
118 13-1S. 12-D
11-SB 15-1S 13-D
" 12-8 _ -16-1S 14-D
13-S AT-3A . 15-D
14:1S AT-10 16-D
, ‘ 15-S MS-28| 17-D
- - 16-S MS-291 | AT-5B
' . IR - 17-S- MS-30l MS-28D
: N 18-S MS-31i MS-29D
19-S MS-321 MS-30D
20-S MS-33l MS-31D- |-
21:8 MS-341 MS-32D
22-S MS-35I MS-33D
23,3 MS-361 - .MS-34D
24-S ~ MS-411 MS-35D
25-S . MS-43] MS-36D
26-S MS-441 MS-40D
. 27-8 MS-45] ‘MS-41D
AT-5A MS-46l MS-43D
. AT-7 ' MS-471 MS-44D
AT-8 | Ms-49 MS-47D -
AT-9 MS-511 MS-49D
MS-28S .MS-521 | Ms-52D
MS-29S ' USGS10
~ MS-308 <
'MS-318
MS-32S
MS-33S



TABLE 4-9 ‘ : ' .
GROUNDWATER WELLS FROM WHICH WATER LEVEL MEASUREMENTS WILL BE TAKEN :
'NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2

. Mississippi
Shaliow Wells [Intermediate Wells |Deep Wells |[Bedrock Wells| River Staff
‘ ’ Gauge

MS-34S

- MS-35S
MS-36S
MS-37S
MS-38S
MS-39S

"MS-40S
MS-401
MS-41S
MS-421 -
MS-43S
MS-44S

MS-455
MS-46S
MS-47S }
MS-49S . _ - '

MS-528 : . o . _

USGS 2 : :

USGS 3 )
USGS 4
USGS 5
USGS'6"
USGS 7

 USGS 8
USGS9

PES-MW-1(2)

| PES:MW-2(2)

PES-MW-5(2)

PES-CW-2(2)

1 Atthe time of the synoptic groundwater level measurements, a river level measurement
will be taken at the Mississippi River Staff guage adjacent to the south storm sewer outfall
-on the southem end of Anoka County Park. ) o
2 Wells were formerly referred to as follows: VG-MW-1, VG-MW-2, VG-MW-5, and VG-CW-
respectively. Location of thése wells are not shown on Figure 4-1. They can be"
located on CH2MHill Vegetable Oil Treatability Study Work Plan and Reports.



TABLE 4-10

MONITORING AND EXTRACTION WELL CONSTRUCTION DATA
NIROP FRIDLEY, MINNESOTA

834.81

'PAGE 1 0OF 6 ~
1 el Number_ Top of C?:lrr:'gSI)Elevatlp Wéll(f[t))epth ) Nominal V}I;I)I Diameter
NIROP SHALLOW WELLS

1-S 836.93 34.96 2
2-S 835.91 34.27 2
3-S . 836.62 34.17 2
4-S 837.33 34.81 2

5-S 834.92 34.67 2 .
6-S 835.60 34.55 2
7-S 835.80 29.92 ;2
8-S - 835.59 29.32. 2
- 9S8 836.53 29.85 2
“10-S 835.73 31.39 2
11-8 835.75 30.39" 2
11-SB 837.28 39.44 2.
12-S 838.38 34.50 2
13-8 834.40 34.30 . 2
14-S - 835.82 33.65 2
14-1S 835.21 NA ? .
15-8 834.68 . -34.10 2
16-S 837.12 35.13 . 2
17-S 835.48 38.18 2

" 18-S 833.86 40.07 25
19-S 834.18 44.88 2

20-S 837.51 35.45 2
21-S . 837.50 36.74 - 2

22-S 837.60 37.95 2
23-S - 846.96 - 42,60 2
24-S 836.19 36.78 -2
25-S 835.14 . 37.75 2
26-S 834.06 NA 2
27-S 832.74 - NA "~ 2
AT-2 834.99 ~ 66.01 10
AT-4 836.44 NA . 8
AT-5A - 835.57 NA . .82
AT-7 . 836.30 40.41 8
AT-8" 835.18 . 38.30 8

- AT-9 .836.82 53.81 .8 -
MS-28S - 834.81 27.30 o2
MS-29S 834.68 27.26 2
- MS-30S . . 834.83 - 27.45 2
MS-31S. 27.49 2




TABLE 4-10

MONITORING AND EXTRACTION WELL CONSTRUCTION DATA

NIROP FRIDLEY, MINNESOTA.

'PAGE 2 OF 6
| Top of Casing Elévation Well Depth Nominal Well Diameter | -
Well Number (ft msl) (ﬂ) . (in).
NIROP SHALLOW WELLS (Contmued) '
MS-32S - 834.76 26.11 2
MS-33S 834.72 - 27.05 2
-MS-34S 834.31 26.76 2
MS-35S 834.22 26.77 2
MS-36S . 834.80 44.70 2
MS-37S 834.21 - 47.73. 2
MS-38S 834.64 41.69 2
MS-39S 834.76 41.27 -2
MS-40S 834.61 40.74 2
. MS-401 834.64 60.44 2
- MS-41S 834.82 43.41 2
MS-43S - 834.42 38.86 2-
‘MS-44S 833.53 35.70 2
MS-45S 832.13. 34.90 2
MS-47S 834.83 39.90 - 2
MS-49S 834.16 39.92 2
MS-528 833.14 40.04: 2
MS-54S . 835.51 36.5 -2
MS-56S  835.03 36.5 2
USGS1 - 835.63 40.69 2
USGS 2 837.39 40.52 . 2
USGS3 834.24 4489 2
USGS 4 831.84 45.47 2
USGS 5 -832.86 4485 -2
USGS 6 . 836.83 39.95 2
" USGS7 835.47 45.22 2
USGS 8 - 836.10 44.96 2
USGS 9 836.50 44.88 C 2
NIROP INTERMEDIATE WELLS ;
1-1S - - 835.12 77.65 27
2-1S. 837.89 7711 2?
3-1S 837.21 77.21 2?7 .
4-1S 833.34 76.73 - 2?
5-1S 837.86 63.69 2?
6-1S 836.53 NA ?
~7-1S 837.02 NA . ?
8-1S 836.65 NA " ?
10-1S 836.87 NA ?
11-1S NA NA . NA




TABLE 4-10

MONITORING AND EXTRACTION WELL CONSTRUCTION DATA

NIROP FRIDLEY, MINNESOTA

9-D

PAGE 3 OF 6
| Weil Number Top of Cgfl;ilslevatlon Well(flz)epth Nominal v{i‘:\l)l Diameter
NIROP INTERMEDIATE WELLS (Contmued)
12-1S 834.94 ‘NA. 2
- 13-IS . 834.96 NA 2
15-1S 833.67 -77.86. 2
16-1S 832.77 NA 2
- AT-1A 838.53 65.23 6
- AT-3A 836.10 NA 8 .
AT-10 837.11 84.96 8
MS-281 834.83 85.52 2
MS-29I 834.67 81.15 C 2.
MS-301 834.85 67.77 .2
MS-311 - 834.81 96.59 2
MS-32I . 834.69 84.74 2
MS-33lI 834.74 75.87 2 -
MS-34 ' 834.35 79.32 2
MS-35I 83421 '81.76 2
‘MS-361 834.70 . 83.12 - 2
- MS-411 834.82 - 92.52 2
MS-42| 835.33 5436 - 2
MS-43| 834.32 82.05 2
MS-44| 833.62 81.84 2
MS-451 832.07 91.75 2
MS-461 831.61 - 87.03 - 2
‘MS-471 834.55 80.91 2
MS-491 .834.02 86.75 2
MS-511 833.66 76.94 - 2
MS-521 833.25 -81.08° 2
MS-541 835.58 76.5 2
MS-55I 834.61 79.5 2
MS-561 834.87 76.5 .2
NIROP DEEP WELLS e ' ' E
' 1-D . 836.55 - 115.54 2
2-D - 835.89 111.10 - 2
-3-D 837.35 © 8092 2
4-D 834.65 120.63 -2
5-D - 835.83 117.27 2
6-D 835.54 - 129.98 2
7-D 835.61 117.46 4
8D’ - 833.92 127.49 4
834.22 123.82 "4




TABLE 4-10

MONITORING 'AND EXTRACTION WELL CONSTRUCTION DATA
~ “NIROP FRIDLEY, MINNESOTA -

PAGE 4 OF 6
Well Number Top of C?f?:\g IiEIevatlon ‘ Well(flz)epth vNommaI “(,iil)l Diameter
NIROP DEEP WELLS (Contmued) ' o
10-D 834.61 104.18, 3.
11-D, : 837.37 ‘ 132.00 3
12-D- 837.63 - 132.61 3
13-D _ 835.59 ' 102.22 3
14-D - - '837.75 93.04 3 -
15-D : -834.01 - - NA ?
16-D 833.08 - NA 2
17-D 835.24 ' NA’ - ?
AT-5B | 835.62 ’  NA 8 .
MS-28D © 834.80 _ - - 114,69 2
MS-29D 834.69 . 136.67 2
MS-30D 834.81 - 99.33 2
MS-31D . 834.81 - : - 12719 2
MS-32D 834.75 K 126.20 2
"MS-33D , 834.76 . 120.29 - 2
MS-34D | 834.35 _ - 135.30 - 2
MS-35D - 834.45 , 132.66 - 2 .
MS-35DPZ - 834.26 131.74 2
MS-36D | . 83479 . - 134.16 2
MS-40D. |- 834.70 - _ 135.25 2
MS-41D - 834.89 _ 134.57 2
MS-43D | - - 83427 - 112,94 2
MS-44D = 833.58 - . 119.87 27
MS-47D | | 834.51 ' ) 132.35 .2
"MS-43D : 833.87 : - 129.19 2
MS-52D 833.27 "140.03 2
USGS 10 © 836.85 - 130.30 2
NIROP BEDROOK WELLS _ ’ : ,
1-PC 1 836.93 207.92 8.0-4.0
2-PC | . 837.91 ‘ - 178.08 . 8.0-40
3-PC | © = 83853 ‘ 159.58 8.0-4.0
- 4-PC . 83463 o 182.21 8.0-4.0
5-PC . 834.33 1. 19284 '8.0-4.0
MS-48PC A 831.5. - 166.9 - . 2
MS-50PC A 833.88 | 172.12 2
~MS-53PC ‘ 832.64 169.16 = ° 2
Fridley Well 13 ~ NA ' ~ NA - NA.




TABLE 4-10

~ MONITORING AND EXTRACTION WELL CONSTRUCTION DATA

NIROP FRIDLEY, MINNESOTA

PAGE 5 OF 6
: : Top of Casing Elevation |. Well Depth Nominal Well Diameter
Well Number P t(ﬂ mgsl) (ft)‘p ‘ (in) a
NIROP ACP OIL INJECTION WELLS
PES-CW-1 '832.01 42.93 2
1PES-CW-2 833.02 43.04 2
PES-CW-3 835.47 42.86 2
PES-MW-1 " 832.49 - 47.79 3
PES-MW-2 832.41 47.68 3.
PES-MW-3 832.80 42,74 3
PES-MW-4 832.57 4272 . 3
PES-MW-5 832.60 42.89 3.
PES-MW-6 832.41 47.71. 3
PES-MW-7 ~ 832.58 52.78 3
PES-MW-8 832.64 42.80 3
PES-MW-9 -832.85 42.73 3
PES-MW-10A 832.17. . ? ]
PES-MW-10B. 832.11 ? 3
PES-MW-11A 832.28 - ? 3
PES-MW-12A 833.89 ? 3
PES-MW-12B 833.80 ? 3
|PES-MW-13A 832.15 2 3
PES-MW-14A 831.74 - ? 3
|PES-MW-14B 831.84 ? 3
PES-INJ-1' 1832.42 47.84 3
PES-INJ-2 -832.87 5296 3
PES-INJ-3 832.71 52.73 -3
PES-BG-1- 832.75 46.87 3
PES-BG-2 1832.73 47.03 3
PES-BG-3 . - 832.56 . 46.84 3
“ UNITED DEFENSE LP WELLS '
| uDes-s .| 837.00 32.09 2
MISCELLANEOUS USGS WELLS
' MWW1. 818.52 . 56.49 2.0
MWW2 . 819.49 20.50. ?
MWW3 836.14 41.07 o ?
MWW4 832.01 57.80 2.0
- MWW5 831.39 NA - ?
MWW6 - 831.05 29.55 2.0
MWW9 833.29 24.00 2.0
MWW10 822.01 28.60 ?
MWW 11 820.65 58.25 2.0
MWW12 - 833.40 63.00

2.0




TABLE 4-10

MONITORING AND EXTRACTION WELL CONSTRUCTION DATA
NIROP FRIDLEY, MINNESOTA

'PAGE 6 OF 6
Top of Casing Elevation Well Depth Nommal WeII Diameter
MISCELLANEOUS USGS WELLS (Continued) ST
"MWW13 833.33 33.06 ' 2.0
MWW14 - . 836.25 S 54.85 - 20
- MWW15 834.81 , 2750 - 2.0
MWW 16 . 814.35 ' 70.00 20
MWW17 . 814.37 28.00 - ) 2.0
MWwW18 819.22 _ 73.00 2.0
MWW 19 820.60 30.70. : 2.0 .
MWW20 811.01 44.00 2.0
MWW21 809.87 - 2.00 _ 2.0

NA = Not available.
= Information unclear or incomplete.
msl = Mean sea level.




TABLE 4-11

NIROP FRIDLEY MINNESOTA

' SUMMARY OF GRQUNDWATER MONITORING PROGRAM QA/QC SAMPLING

sampling of extraction wells and Fridiey Well No. 13 as these wells have dedicated pumps in place.

o - . ' Lo No. of No. of .
- Sample Analytlcal Analytical No. of No. of Field ORI No of Tnp ' : . ®)
Type Parameters'” Method Samples | Duplicates® | Rinsate = | “glLnks® | MS/MSD | . Frequency
: _ S Blanks Samples
\lllﬂvzl;lllw”ng | vocs - SW-846 82608 44 5 4 4 3 Varies per well
\mlfcuon VOCs SW-846 82608 7 1 .0 1@ 1 Twice a year
Egdlfg Well | yocs - | SW-846 8260B 1 1 0 - 1® 1. Once a year
Notes:
1 VOCs - volatile organnc‘compdunds (see 'l'able 4-1); QA/QC samples not collected for field parameters.
2 The number of field duplicate samples collected varies per the sampling event. ' ‘
3 Equipment rinsate blanks will be collected once daily during monitoring well sampling. Rinsate blanks will not be collected durlng

4 -The number of trip blanks is estimated. One cooler contammg VOC samples per-day is antlc«pated
5 See Table 4-5 for more information.
6 Trip blank shown for groundwater extraction well and Fridley WeIl No. 13 is mtended for sampllng rounds if only these wells are sampled

When more than one type of well is sampled (monltonng well, extraction well, Fndley well) additional trip blanks are not required,.as- Iong

- as the rate of one trip blank per cooler is met




TABLE 4-12

' NIROP VEGETABLE OIL PILOT SCALE STUDY
- 'NIROP FRIDLEY, MINNESOTA

BTSSR 4 2 = X i Ry o SRS
PES-CW-1. 1,077,292.3391 } 832.01 | 829.08
PES-CW-2 1,077,241.0576 | 2,810,724.0289 | 833.02 | "829.98
PES-CW-3 1,077,201.4011 | 2,810,746.9311 | 835.47 | 832.61
PES-MW-1 1,077,362.2130 | 2,810,890.3032 | 832.49 | 829.70
PES-MW-2 1,077,352.2659 | 2,810,878.6781 832.41 | 829.73
PES-MW-3 1,077,339.7787 | 2,810,863.0861 832.80 | 830.06
PES-MW-4 1,077,322.0128 | 2,810,840.5161 832.57 | 829.85
. |[PES-MW-5 1,077,284.9770 | 2,810,784.1402 | 832.60 | 829.71
PES-MW-6 1,077,372.8329 ‘| 2,810,880.5686 | 832.41 | 829.70
PES-MW-7 1,077,350.1165 | 2,810,897.9350 | 832.58 | 829.80
PES-MW-8 1,077,358.5313 | . 2,810,860.6699 | 832.64 | 829.84
PES-MW-9 . | 1,077,337.0208 | 2,810,878.0602 | 832.85 | -830.12
PES-INJ-1 1,077,383.5294 | 2,810,894.6650 | 832.42 -| 829.58
PES-INJ-2 1,077,371.1601 | 2,810,902.3448 | 832.87 | 829.91
PES-INJ-3 1,077,357.9781 .| 2,810,909.5938 | 832.71 | 829.98
PES-BG-1 1,077,399.3260 | 2,810,906.2155 | 832.75 | 829.88.
PES-BG-2 1,077,370.1213 | 2,810,927.8737 | 832.73 .| 829.70.
PES-BG-3 | 1,077,374.9384 | 2,810,942.4126 | 832.56 | 829.72
PES-MW-10A | 1,077,342.3297 | 2,810,904.4668 | 832.17- | 830.02
PES-MW-10B'| 1,077,345.3464 | 2,810,906.3567 | 832.11 | 829.87
PES-MW-11A | 1,077,320.3398 | 2,810,900.3860 | 832.28 | 830.10
PES-MW-12A | 1,077,205.4348 [ 2,810,881.8568 | 833.89 | 831.64
PES-MW-12B | 1,077,208.6827 | .2,810,882.5631 | 833.80 | 83152
PES-MW-13A | 1,077,420.0024 | 2,810,927.9904 | 832.15 | 829.75
PES-MW-14A | 1,077,291.9775 | 2,810,872.9834 | 831.74 | 829.76
PES-MW-14B | 1,077,295.6864 | 2,810,871.9715 | 831.84 | 829.71

- Information on the pilot test wells is provided for information purposes only.
- To date, these have not been incorporated into the water level measurements
or annual sampling programs. ' :
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5.0 NPDES/SDS EFFLUENT MONITORING

5.1 OBJECTIVES

The objective of effluent monitoring is to confirm compliance with discharge limitations in NPDES/SDS .
‘Permit MNO000710 issued to UDLP. The permit is for all direct discharges from NIROP Fridley to the
Mississippi Ri\./e'r. This permit was issued on October 31, 1996 and reviewed in September 2000. This
~section, discusses only monitoring at SD'002 where the effluent from the GWTF is discharged to the
Rlver The parameters to-be monitored, the dlscharge limits, and the frequency of monltorlng for SD 002
are discussed in Section 5.2.

All sambles collected to determine compliance with the permit shall be.analyzed by CAS/Kelso, ‘a.
laboratory certified by the Mlnnesota Department of Health as provided by Minnesota Rules Part
4740.2040, Certified Test Categones '

5.2 MONITORING LOCATIONS AND _FREQUENCIES

The monitoring location (SD 002) is based on the NPDE‘S/SDS‘ permit. If fhe outfall is flooded because of
~ a high water level in the Mississippi River, samples shall be collected from the nearest upgradient
“'manhole (or other approprlate accessible locatnon) that is not flooded. The permit states that samples ‘
taken in compliance with the monltonng reqwrements shall be at a pomt representatlve of the dlscharge

to the river.

The discharge limitations and'monitering requirements for SD 002 are provided in Table 5-1. The flow"
. rate is to be reported daily, temperature is to be reported monthly, selected VOCs are to be measured
once a month, and full VOC analysis is to be conducted twice a year. Mohitofing for iron and mangaﬁese

-which was previously specified in the permlt has been- ellmlnated The list of analytes is presented in
Table 5-1.-

Other NPDES Requirements:
_Complete VOC ‘monitoring shall be conducted on the effluent tW|ce annually. EPA Method 624 or

" Minnesota Method 645E or equnvalent shall be used for all analyses Method 624 was selected as the

preferred method.

050514/P S o 5 ' - CTO 0330
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The pH shall not be less than 6.0 nor greater than 9.0 and shall be monitored by grab samples analyzed

; 'immediately. These upper and lower limits are not subject to averaging and shall be met at all times.
There shall be no discharge of floating solids or visible foam in other than trace amounts.

The diécharge shall not contain oil or other substances in amounts sufficient to create a visible color film

on the surface of the receiving water.

-The permittee shall install and maintain outlet protection measures at the discharge stations to prevent

erosion.

53 SAMPLING PROTOCOL |

5.3.1 Preparation

5.3.1.1 Analysis, Bottleware, and Preservation Requirements

The efﬂuent samples will be analyzed in the Iaboraiory for VOCs and analyzed in the field for flow and
temperature. The specific VOCs and the éssdciated PQLs are identified in Table 5-2. Laboratory-
'supblied sample containers and preservatives are to be used for all effluent samples. Table 5-3 provides
a summary of the sample analyses, sample .containers, preservation methods, holding times, and

analytical methods.

Additional information on sample containers and preservation is provided in Apbendix B.

5.3.1.2 Sampling Equipment

The sampling equipment is designed to minimize agitation or aeration of the sample to prevent loss of .

volatile compounds.

5.3.1.3 Quality Assurance for Field Procedures

Particular care will be exercised to avoid the following common ‘ways in which cross contamination or

background contamination may compromise effluent samples:

- s Improper storage or transportation of equipment.

050514/P o 5-2 CTO 0330
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e Contaminating the equipment or sample bottles on site by setting them on or near potential
contamination sources such as uncovered ground, a contaminated vehiéle, or vehicle exhaust.

* Handling bottles or equipment with dirty hands or gloves.

¢ Inadequate cleaning of sampling devices.

» Placing equipment directly onto the ground surface.

Particular care must also be exercised to prevent the loss of VOCs from agitation and aeration of the

sample. Field QA procedures to evaluate potential cross contamination are described in Section 5.3.2.

5.3.1.4 Decontamination, Storage, and Transport of Equipmént

It is important not to contaminate or alter the sample during cdl'lection_. The sampling devices must be
clean. Clean outer garments' will be accessible to field personnel in an area free from potential
_contamination. Water, soap, and paper towels will also be kept in a clean location for both regular clean-

up and emergency use. Personnel decontamination procedures are as follows:

* Protective disposable outer garments will be removed and placed ‘in disposable plastic bags at the

perimeter of the exclusion zone (\}'icinity of the outfall) before each departure from the exclusion zone.

o If disposable outer boots are worn, they will be removed first then gloves will be removed. If reusable
rubber or neoprene boots are worn, they will be washed and rinsed before leaving the contamination

reduction zone.

o Field personnel will wash and dry their hands and all exposed surfaces before leaving the

contamination reduction zone. Used paper towels will be placed in the disposal bag.

e The plastic bags cdntaining waste materials will be disposed daily. Unless written permission is
received, the O&M contractor shall not deposit these materials in dumpsters owned by the Navy or

~ other site entities.

Decontamination of sampling equipment will not be required because this equipment will be pre-cleaned
or dedicated and will only be used to collect samples at one location. The pH meter probe and
thermometer will be triple-rinsed with distilled water before and after each use. Sample bottles will be '

pre-cleaned by the manufacturer.
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5.3.2 - Sample Collection and Field Tests
Table 5-4 provides a summary of the monitoring program for effluent.
5.3.2.1  Effluent Samples

- Methods for determining pH and temperature are described in Appendix B.
Procedures for sampling the discharge from Outfall 020 are as follows:
Verify that sufficient sample bottles are available and that each is properly labeled.

¢ Fill the giass VOC sample vials. Do not rinse the sample \rial. The samble should be col.lected to

prevent excessive amounts of agitation and aeration and .\rvith a minimum of splashing. Fill each vial

until the water forms a bositive meniscus at the b‘rim Allow the vial to overflow slightly before

" capping.. After capping, invert each vial and visually rnspect for. air bubbles if air_bubbles are
present, dlscard the vral and repeat the previous steps usrng a new vial.

* Place sample on ice in cooler immediately.

‘ Containers, preservatives, and holding times used for sample-cqlle.cti,on are shown in Table 5-:3; A
‘Additienal'informati'on on effluent sarnple collection is provided invAppendix B

5322 ' VField oA/dc Samples

Field QA/QC samples are thesame as described in Sectron 4.3.3:4 for groundwater samples except that

equipment rinsate blanks will not be required. because there is only one sample. location and pre-cleaned
or dedicated sampling devices will be used.

5.3.3 Doc‘umentaiion
5.3.3.1 Sample Identification

The sample number for NPDES/SDS Outfall SDOOZ is SD002.

. QC samples wrll be ldentlfled in the same manner as descrrbed for groundwater monltonng (Sectron

4.3.3.4) except that equrpment rinsate blanks will not be required.

050514/P : 7 54 | - | CTO 0330
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5332 Chain-of Custody
coc procedures will be the same as described for groundwater monitoring (Section 4.3.5.2);

-5.3.3.3  Field Activity Documentation and Logbooks

-The procedures descrlbed in Section 4.3.5.3 for groundwater monltormg will also be used for effluent

monltorlng

5.3.4 . Sample Preservation, »Handlinq, and Transport -

~Samples will be preserved as shown in Table 5-3. The other aSpects of sample handling and transport

.are the same as descrrbed in Section 4.3.6 for groundwater momtonng

54 DATA REDUCTION AND VALIDATION

Data reduction and validation procedures described for groundwater monltorlng in Section 4.4.1 wutl also

be used for efﬂuent monltonng

5.5 : REPORTING AND RECORD KEEPING

_.Reportrng requirements descrlbed in the follownng section are based on the FFA, the prewous RAMP and
*.the NPDES permlt

5.5.1 -Periodic Monitoring Reports and Progress Reports - V
~ The requirements for these reports are the same as described in Section 4.5.1.

5.5.2 Annual Monitoring Report

In addition to the inforrnation required in Section 4.5.2, NPDES/SDS monitoring results will be included in
thve AMR.. The AMR will include an evaluation of compliance with NPDES/SDS permit-conditions -and,
ADischarge Monitoring Reports (see Section '5.5.3). The O&M ‘contractor will not be- prepanng this
comprehensive report, but will be requnred to make information avallable to other Navy contractors in a

timely fashion to support productlon of this report.

050514/P 5-5 S CTO 0330
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5.5.3 Monthly Reports

All monitoring results obtained following the previsions of the NPDES/SDS permit shall be summarized on
a monthly basis and reported on the designated Discharge Monitoring Report Forms provided by the
MPCA. Reports shall be submitted and received or postmarked no later than the 21st day of the month
_ following the month dunng which monitoring was comp!eted Reports shall be signed by an authorized -

representative of the permltlee

Signed copies of these reports shall be submitted to the MPCA at the following address (the Navy may
request distribuiion of additional copies to various parties):

Minnesota Pollution Control Agency
520 Lafayette Road

St. Paul, MN 55155-4194

Attn: \W.Q. Point Source Compliance

The results of the monitoring shall be reported in the units spec:fled in the permit (same as presented |n'
Tables 5-1 and 5-2). The reports or written Statements shall be submmed even if no dlscharge occurred"
during the reporting penod '

The report shall include the following:

e A descnptlon of any modlflcatlons to the wastewater collection, treatment, or dlsposal facilities
e Any substantial changes in operatlonal procedures

e Any other significant activities that alter the nature or frequency of the discharge

e Any othér material factors affecting compliance with the conditions of the permit
For each measurement taken or sample collected, the following information shall be reco'rded:.

* . The exact place, date, and time of sampling

» The dates the analyses were performed

. The-person who performed each analysis

e The a_halytical techniques, procedures, and methods used

-&  The results of such analyses

050514/P : . 5-6 : ' . CTO 0330
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5.5.4 Speqial Discharge Reports

Special discharge reports must be submitted to the MCES on a quarterly basis even when no discharge

occurs. The requirements are substantially similar to the NPDES reports described in Section 5.5.3.

5.5.5 Performance Curves

The O&M contractor will tabulate site data to prepare the following performance curves for the Navy on a

monthly basis:

e A plot of cost-per-gallons-treated versus time (months)
e A plot of cost-per-pound-of-contaminant-mass-removed versus time (months)
s A plot of cumulative-contaminant-mass-removed versus cumulative cost

e Anplotof influent-contaminants-concentration versus time (months)

5.5.6 Records Retention

According to the NPDES/SDS permit, all records and documents that relate to the permit shall be
retained for a minimum of 3 years; however, the records retention requirements (i.e., 10 years) provided

in Section 4.5.3 supercede this permit requirement and will be followed.

050514/P ' 5-7 CTO 0330



TABLE 5-1

EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
OUTFALL SD002
NIROP FRIDLEY
FRIDLEY, MINNESOTA

Parameter Daily Allowable Measurement Sample Type
Maximum Frequency
.| Chemical Analytes ’

‘1 1,1,1-Trichloroethane 200 pg/L Once monthly Grab
1,1-Dichloroethane 70 pg/L Once monthly Grab
1,1-Dichloroethene 6.0 pg/L Once monthly Grab
1,2-Dichloroethene {cis-) 70 pg/L - Once monthly Grab
1,2-Dichloroethene (trans-) 100 pg/L Once monthly Grab
Methylene chloride v ' 5 ug/L. Once monthly
(dichloromethane) ‘ _

Tetrachloroethene 3.8 ug/L Once monthly Grab

Trichloroethene 5.0 pg/L Once monthly Grab

Expanded VOC analysis " NS Twice yearly Grab

Physical Measurements

Flow (MGD) —~ Continuous Monitoring® -
fpH 6-9 ' :

Temperature 26.5°C(80°F) Monthly - Grab

Notes:

1 Laboratory sheet is to be submitted with Dlscharge Monitoring Report form. See Table 5-2 for

' expanded list of VOCs.

2  For brief periods of flow meter maintenance and other down time (e.g., 1 to 3 day several times per
year), alternative methods of flow measurements may be used as long as such methods provide
representative flow measurements.

NS = Not specified.
MGD = Million gallons per day



TABLE 5-2

‘ PRACTICAL QUANTITATION LIMITS — EXPANDED LIST OF EFFLUENT PARAMETERS
S _ - ANALYZED BY EPA METHOD 624 '
NIROP FRIDLEY, MINNESOTA
- PAGE10OF2

4 "~ Analyte O paL (uo)® |
VOCs ' :

1,1,2,2-Tetrachloroethane 5

1,1,2-Trichloroethane 5
1,2-Dichlorobenzene . _ 5

1,2-Dichloroethane (EDC) |l 5

5

5

5

1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene , R
2-Butanone (MEK). ‘ o 20
2-Chloroethyl Vinyl Ether 10
2-Hexanone A 20
4-Methyl-2-pentanone (MIBK) - : 20
Acetone ' ‘ 20

‘. - | Acetonitrile - 10
: ‘ - | Acrolein ' ‘ - 50

Acrylonitrile

Benzene :
Bromodichloromethane
Bromoform -
‘Bromomethane

| Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
1,3-Dichloropropene (cis-)
Dibromochloromethane
Dichlorodifluoromethane
-Ethylbenzene
m,p-Xylenes _
Methyl tert-Butyl Ether

' : o-Xylene _ ‘ :
" . A Pentachloroethane ' ' 5

—
(o)

o
)

()}




TABLE 5-2

PRACTICAL QUANTITATION LIMITS — EXPANDED LIST OF EFFLUENT PARAMETERS ‘
ANALYZED BY EPA METHOD 624
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Analyte PaL (ug/L)" -

Styrene - : R 5
“Toluene ‘
1,3-Dichloropropene (trans-)
Trichlorofluoromethane
Trichlorotrifluoroethane

Vinyl Acetate

Vinyl Chioride '
.| Methylene Chloride (dichloromethane)®?
Tetrachloroethene (PCE)®
| Trichloroethene (TCE)@
1,2-Dichloroethene (cis-)®
1,2-Dichloroethene (trans-)(Q)
| 1,1- chhloroethane
1,1-Dichloroethene®

- | 1,1,1-Trichloroethane (TCA)®
- Notes:

o laolaol| o

—
o.

ojolaloalalalo|loa|lo

1 Typical Practical Quantitation Limit (PQL).
-2 These compounds are monitored once a month the expanded list
of VOCs i is momtored twice a year. .




~

P ' TABLE. 5-3

BOTTLEWARE, PRESERVATION, AND HOLDING TIME REQUIREMENTS
FOR SAMPLES COLLECTED FROM SURFACE DISCHARGE STATION SD002
EFFLUENT SAMPLES
NIROP FRIDLEY, MINNESOTA

Analytical Parameter Analytical Method Number of | Type of Container Preservation Holding Time
’ _ ’ ' ] Containers ’ Requirements
Permit-specified VOCs"" USEPA 624 2 40 mL glass vial | HClto pH < 2; Cool to 4°C 14 days
Full VQCS(Z) USEPA 624 3 40 mL glass vial HClI to pH < 2; Cool to 4°C 14 days
pH and Temperature Field measurement - NA NA ) NA Analyze immediately
Notes:
1 Includes 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dich|oroéthene (cis- and trans-); methylene chloride; tetrachloroethene; 1,1,1-
, trichloroethane; and trichloroethene.
2 See Table 5-2 for full EPA 6024 monitoring list.

VOCs - Volatile Organic Compounds.

mL — milliliter.
HCI - Hydrochloric acid.
NA —- Not applicable.




TABLE 5-4.

SUMMARY OF EFFLUENT MONITORING PROGRAM QA/QC SAMPLING
FOR SAMPLES COLLECTED FROM SURFACE DISCHARGE STATION SD002
NIROP FRIDLEY, MINNESOTA S

. : . Number of PR No. of Matrix
Analytical Paramgters - Sgl;.p?t:s %?J'pcl’ifcz't?: Rinsatg)_ Nurg::;er:'sz(z')l'rlp Spike/Ma_trix Spike
‘ , : : . : ’ Blanks T Duplicates
Permit-specified VOCs® . | ~ 1 1 0 1 , 1
Full vVOCs® N 1 0 1 1
Temperature and pH _ 1 .0 0. NA . NA

Notes:

1 Rinsate blanks will not be collected because only one-location is sampled, and disposable or pre-cleaned sampling
" equipment will be used: : 3 '
2 Assumes only effluent samples are being collected. If groundwater and/or surface water samples are being collected
during the sampling event, additional trip blanks may not be required at a rate of one trip blank per cooler.
3 Permit-specified VOCs: 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichlorosthene (cis- and trans-); methylene
chloride; tetrachloroethene; 1,1,1-trichloroethane; and trichloroethene. '
4  See Table 5-2 for full USEPA 624 monitoring list. :

VOC - Volatile organic compound.
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Minnesota Pollution Control Agency

Octeber 2, 2003

CERTIFIED MAYL NO. 7001 0320 0004 2646 3914 R

RETURN RECEIPT REQUESTED

M. David W. Anderson, Director Mr, Dougles Hildre, Environmental Affairs Manager
Unites States Navy/ Armament Systems Division of

Naval Sea Systems Commeand  United Defense L.P. '

1333 Jsaac Hill Averue Southeast 4800 Bast River Road

-Was_hir'i‘gto’nNavy,Yard, DC 20376-0001 _ Minneapolis, MN 55421-1498

RE: Final Reiséued NPDES/SDS Permit No. MN 0000710 -
Naval Industrial Reserve Ordnance Plant (NIROP)-

Dear Messts. Anderson and Hildre:

Bnclosed is the final reissued Nationzl Pollutant Discharge Elimination Systero. (NEDES)/State
Disposal System (SDS) permit for the above subject facility. - '

‘Please review the final permit carefully, paying special attention to eﬁﬂuenf limitations and
monitoring and reporting criteria. This final permit incorporates the changes we discussed at our
September 18, 2003 meeting. ' .

Compliance with this permit is effective with the date of issuance. If you have any questions
regarding any of the terms end conditions of the permit, please contact Deborah Schumann of my
staff at (651) 297-5791. ' : '
Sincerql‘\/,
A A .
Don Smith, P.E. “ ‘ ’
Supervisor ' .
Majors Air and Construction Section
Majors and Remediation Division
DS/DAS:lao

Enclosures: Final Permit

cc: Joel Sanders, Commanding Officer Southern Division,(w/enélomlre)'

520 Lafayetie Rd. N.; Saint Paul, MN 55155-4194; (612) 296-8300 {Voice); (612) 282-5332 (TTY); www.pca.state.mn.us

. St Paul » Brainerd « Detrol} Lakes ¢ Duluth = Mankato * Marshall » Rochester ¢ Wilimar ) §

i:nlnl Onnathinke Fmnlaver s Printsd an rralad napar cantaininn ot lanal 2 naront flhare frnm arne e inlad s manmiseane

o e e @ S000

.. _. - -
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Pennit MN0000710

' STATE OF MINNESOTA
‘Minnesota Pollution Control Agency .
Majors and Remediation Division

National Pollutant Discharge Elimination System (NPDES) and-
‘ ‘State Disposal System (SDS) Permit MN0000O710

* PERMITTEE: UNITED STATE NAVY SOUTHERN DIVISION nd UNFTED DEFENSELP.
| FACILITY NAME: ﬁaval Indixstﬁgl Reserve Ordnance Plast
RECEIVING WATERS: Mississippi River _' | |
Cre: ey - COUNTY: Awka

| ISSUANCEDATE: October2,2003 . EXPIRATIONDATE: Sepismber 30,2008

fo the receiving waters named above, in- accordance with the requirements of this permit. _
The goal of this permit is to protect water quality according to Minnesota and U.S, statutes and rules,

Water Act. _ _ .

This is the reissuance of an existing permit, This permit is effective p the issuance dats given
above and supersedes the previous permit issued for this facility on January 2, 1996 and modified
on November 20, 1997. permit and the authorization to discharge shall expire at midnight

on Serjar 30, 2008.

AmM.Foss .
Major Faoilities Section Manager
Majors and Remediation Division

ol

for  Minnesota Pollution Control Agency

If you heve questions on this permit, including the specific permit requirements, permit reporting
or permit compliance status, please contact: ' .

'Minnesota Pollution. Control Agency
Majors and Remediation Division
520 Lafayette Road North |
St. Paul, MN 55155-4194
Telephone: (651) 2972274

, CJ ' Pax: (651)297-8683 _

Telephone Device for Deaf (TTY): (651) 282-5332

Printed on recyclad paper contalning at least 10% paper recycled by consumers

.. Tho state of Minesots, on bebalf of ts citizens through the Mimmesota Pollution Control Agericy = =
; O . (MPCA), authorizes the Permittees named above to discharge the waste stregms described herein - = X

+ inchuding Minn, Stat. chs. 115 and 116, Minn. R. chs. 7001, 7050 and 7060, and the U.S. Clean. |’
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Permit MN0000710

‘ QAC]LITY AND DISCHARGE ACTIVITY DES CRIPTION

The Naval Industrial Reserve Ordnance Plant (NIROP) is located at 4800 Bast River Road, Fﬁdley, Anoka
County, Minnesota. The principal activity at this facility i is the development, design, engineering, fabncahon,
and testing of advanced military weapons systems and components.

The waste streams authorized for discharge by this permit cons1sts of ‘once-through, non-contact cooling water,
storm:water. nmoff, and u'eated comaminated gmund water.

.The water source for the non-contact cooling water is the city of Fridley municipal water supply, .although the
Permittee has considéred using some of the treated ground water for cooling purposes prior to discharge.
Cooling water is discharged to the Mississippi River via two outfalls. The first waste stréam, directed to Outfall

:SD. 002, includes an average of 100,000 gallons per day non-contact cooling water. The second waste ‘stream,
chrectcd to Outfa.ll SD 003, dmchm’ges an average of 3, 000 ga]lons per day non-contact coolmg waier 0

Groundwaier at the. NIROP site has been contammated vnth chlonnated compounds .mcludmg‘ Methylenc
choride, 'Inchloroethene Tetrachloroethene; 1,2 dichloroethens (cis), | 11,2 dichloroethens (trans);. and 1,1
dichloroethane. Weter quality analysis have shown levels of TCE and and-1,2-DCEs which. are;of some

. " concem; Ths, treatment procéss consists of four low proﬁle air strippers, three operating in pa:a]lelto meet the

perihitted effluent hmztahons for this wasts stream. The fourth is held in reserve in the event one of the other

C e needs maintenance, The treated cfﬂuem‘. combmcs \mth the non-comact coolmg water fora oombmed

_ maxizum discharge vohm:\e is 1 ,600,000 gallons per diy.
Sanitary wastes and industrial process wastes arc:nOtmcludad as{part of thls permit. |

T
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“ormit Isstiod:  October 02,2003
ermit Expires:  Seplember 30,2008

arface Dlécharge Stations

(" on  Type of Btation
spu02-  Efftuent To Surface Water

SD003 Effluent To Surface Water

{aste Stream Stations _
Station = Type of Statfon -

_wso1  Internsl Waste Stream

Summary of Stations

Local Name
-NCCW & GmdWatér Remediation

Non-contact Cooling Water

" Local Name A :

-NCCW during perieds of no (}round Weter

?age7 .

| wra [l‘ i

Permit #: MNOO0OD710 -
¢
~




Permit Issued: . October 02,2003 T jmits and Monitoring Requirements - Poge8 -
Permit Expires:  Septeaber 30, 2008 ' . | , Permit #: MN0G00710

| The Permittes shall comply with fhe limits and monitoring requiremenits s specified below,
C o

'8D 002: NCCW & GmdWater Remediation

Parameter Limit | Units Limit Type Effective Period Sample Type|Frequencyl Notes |
. [1,1,1-Trichloroethane , 200 ug/l Daily Meximom Jan-Des _ Grab 1 x Month ]
T TDichloroethane 0| uwk Datly Mamamum. Tan-Dec Grab | 1% Month
S HoroetyToe (ViyTaeme | 6 | 99 | . Daly Maximum ~TaaDeo ~Grab | 1% Month
chloride) : - .
1,2-Dichloroethylene (ois-) - 70 vg/L Dajly Maximum | . JamDec - Grab 1x Month
T2 Dichlorocthylone (irans-) 00| vgL Delly Maximom Jan-Deo Grab [ 1 x Mosth
) F}ow o ’ Mositor Only mgd [ Calendar Month Average | . Jan-Dec Measorement | 1 xDay -
Flow - Monitor Only] MG Calendar Month Totel Jan-Dec .Messurement | 1xDay
 [Mathylens Chiorids B 3 gL Dally Modmum Jan-Dec Grab | 1 x Month
(Dichlorothethahe) ) - . - '
ngnnlcCompounds,Vplatile " Monitor Only| ug/L Calendsr Month Total, Jul, Nov Grab | 1xMonth |’ 2
T ~50 50| Caleodex Month Maxiwmam | Jan-Deo Grab | Tx Mot |-
T g0 [ S0 | Caloodax Month Mizmum Jon-Doo Greb | 1% Month
Temperature, Vater 265 |DegC Singie Ve JanDee Gab |1 xMonth
sodhloroctiylens 38 | ugl Daily Meximum JanDec S| 1 x Month
erchlaroethylens) : . ) . . _
chioroethylene (TCE or 5 ugL Daily Maximum ’ Jan-Dec Grab 1 x Month
[Lrichloroethene) . - ) : . ,

SD 003: Non-coitact Cooling Water ) o ' .
Parameter . " Limit | Units Limit Type . Effective Period Sample Type[Frequency] Notes

Chiorine, Total Residual 010 | mgh Dally Maximum ~JaDeo | Greb . |1xMonth
Gopper, Totl (as CW) Monitor Only| mgiL StaleVale | Max Yam, Sep, Dec Gmb TxMonta | 3
A Flow _ '-_L_Monit;roﬁly med Ca]eﬁdarMonﬂxA&emgc — Tan-Deo Wmm 1x Day '4 .
Flow ' _%gmronly e G Vool | TaDes | Meworemant | 1 DRy -
. 55| 50| Coleader Month Maximum | Jan-Deo G [T Mors
bH R o BN 6.0 YSU Calendar Month Minimom | = Jan-Dec Grab lxMcm-h
Temperars, Water —[565 | DezC | Calendar Month Averege Jan-Deo o~ | 1% Month |

&’kN 11: NCCW during periods of no Ground Water

<" Parameter Timit | Units Timit Type || %fective Period_|Sample Type[Frequency] Notes
Plow . Monitor Only| mgd Calendar Month Average Jan-Dec Measurement, | 1% Day
. e ' . Continuous -
Fiow o Monitor Only] MG Calendar Month Total Jan-Dec Messurement, | 1% Day
. ) N Continuous

[ —— . - .- P i '_



crmitisueds  October 02,2003 * 1 jmijts and Monitoring Requirements - Page 9
ermit Expires: -Septcmber 30,2008 - . ‘ : Permit# MN0O00C0710
. ’\ - The Permittee shall comply with the linoits and monitoring requirements &s specified Below.' '
7S 001: NCCW curing pariods of no Ground Water . . »
Parameter v Limit_| Units Limit Type - Effective Period |Sample Type{Frequency]. Notes -
I o 55 [8U | Colendsr Month Maximum Jan-Dec Grah 1% Month
7 TE0 (S0 | Colder Ve M | JmDos | Gmb | LxMonh ]
smperature, Water 26,5 Deg C Ca]endnr Monm Avmge -Jan-Dec "~ Qrab 1'% Month
otes: _
- Samplmg can occ\lr at any time dunng the calmdar qumw but shall be repurted on the quartcr's Jast momh DMR form.
. Submit Leburaiory Sheet with DMR form. ' ' ~
. ‘:;' Al
e
O
. 5 .
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Permitssued;  October 02, 2003 :
Permit #: MNOQD0710

Permit Expires; September 30, 2008

o éhapter 1. Suorface Discharge Station Requirements - General

1. : Sampling-.Location . o
1.1 Samples for Station SD 002 shall be taken aiths 5i1tfall priox to dmcharge to the Ivﬁss'issippi
River. If the Mississippi River level is foo high to collect a sample at this outfall, sample shall be
collected in the manhole nearest to the discharge to the Tiver. ' o

Samples for Station SD 002 shall be representative of the ground water remediation waste stream
or the ground water remediation waste stream combined with non-contact cooling water. :

1.2 Sacaples for Station SD 003 shall be taken ¢ the outfall prior to discharge to the Mississippl. "
River, If the Mississippi River level is too high to collect a sample at this outfall, sample shall be
collected in the manhole nearest to the discharge to the river. I o
2 Strface Discharges R |
2.1 Floating solids or visible foam shall not be discharged in other than trace amounts.
2.2 0Oil or other substances shall not be discharged in amounts that create a visible color ﬁim. '
2.3 The Perniitteé shall install and mintain outlet ﬁmtection measures at the discharge stations to
O - prevent erosion. : . . '
" 3. Discharge Monitoring Reports o
1 The Pesmittos shall ssbmif monitoring results for discharges in accordazice with the limits end. -
quirements for this station. Tf no dischargs occurred during the reporting period, the

" monitoring re
Permittee shall check the "No Discharge" box on the Discharge Monitoring Report (DMR).

3.2 The Permittee shall submit monitoting results for discharges in accordance with the limits and
‘monitoring requirements for this station. Ifno discharge from the ground water remediation
system occurs duying a reporting period, the Permittee shall check the "No Discharge” box for the -
SD 002 and report the cooling water waste stream on WS 001. _ _ ‘

4. ‘Winter Sampling Conditions

4.1 The Permittee shall sample flows at the designated monitoring stations including when this -
requires removing ice to sample the water. Ifthe station is completely frozen throughouta
designated sampling month, the Pexmittee shall check the "No Discharge” box on the Discharge
Monitoring Report (DMR) and note the ice conditions in Comments on the DMR. ‘

..
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Permit Issued: . October 02, 2003 T ' Page 11
Permit Bxpires:  September30,2008 - : ) * Permit#: MN0000T10

Chapter 2. Waste Stream Station Requirements - General
1. Samplmg Location

1.1 Samples for Station WS 001 shall be taken at the outfall prior to dlscharge to the Missxsmpm
River, If the Mississippi River level is too high to collect a sample at this mﬁa]l sample shall'be
- collected in the manhole nearest to the discharge to the river.

2. Discharge Momtormg Reports

2.1 The Permitiee shall submit momtonng results in accordance with the limits and momtonng
requirements for thig station during reporting periods when the surface water discharge via SD
002 consists solely of non-contact cooling watet. Ifno discrete non-contact cooling water
‘occurred during the reporting period, the Permittee shall check the "No Dlscharge“ box onthc
designated stcharge Momtonng Report (DMR) form. . - , _

3. Samplmg Frequency

31 Samphng «and reporting for Station WS 001 shall occur dunng reportmg penods in which tbeie 1§
1o combitiing of the non-cortact cooling water waste eu'eam w1ﬂ1 dlscharges from the ground
" water remedla’aon system.

Oapter 3. Stafion Reqmrements Speaflc

~ ‘-,' -

1. Surface Discharge Statlons . L

.1.1 SD 002: Submit amonthly DMR monthly by 21 days after the end of each calendar month
following penmt issuance.

1:28D 003: Subinit a monthly DMR monthly by 21 dzys after the end of each calendar month

follewing permrt issuance. \

2, Waste Stream Statlons

2.1 WS 001: Submita moxrthl‘y DMR monthly by 21 days aﬁet fhe end of each caléndar month
* following permit issuance.

Chapter 4. Contaminated Ground Water Pumpout, NPDES/SDS

1 New Propos ed Contaminated Ground Water anpout
1 1 The Pea:mlttee shall submita Wntten apphca’uon and obtam A maJ or modlﬁcailon of this permit
prior to beginning the discharge of contaminated ground water, ﬂom anew outfaJl in accordance
with the Permit Modlﬁcatlons sectxon of this permit.

CJ I 2 A fom'th gir Stripping unit shall be mamtamed on-site at all tunes in order 1o perfonn prevenuve
or emergency maintenance on the other units, .




Permit Issued: October 02, 2003 . | Page 13
Permit Expites: September 30, 2008 o ) Pecziit #: MNO000710

"'Cﬁapter 5. Non-Contact Cooling Water, NPDES/SDS

2. Special‘ Requnirements .
2.1 The permitteo shall dechlorinata the effluent if necessary to meet the Total Residual Chlorine
effluent limitation. - S

2.2 Total Residual Chlorine must be enlyzed immediately, This meens within 15 mizistes or less of
sample collection. : . | " §

2.3 A Method l?ctebﬁbn ant (MDL) must be established for this parameter.

.4 The Reportable Limit must be established for this parameter. This should be besed on the
Method Detection Limit and Iaboratory, analyst, dnd équipment used in the analysis. The -
Reportable Limit canriot be greater than 0.1 mg/L. ' R S

2.5 The Method Dtectian Limit and Reportable Limit shorild bo reassessed when e method,
equipment, laboratory, 0T analyst c};anges. ' & :

.6 Monitoring results befow the Repartable Limit shorild be repotted s "<" the Reportable Limit.

' For example, if the Reportable Limitis 0.1 mg/L and a parameter is not detected at'a value of 0.1
mg/L or greater, the conceniration shall be reported as "<0. Img/L." The symbol "<" means. "Tess .

than.® , ' *

2.7 The equipment should be checked against a known sténdard at least monthly.

Chapter 6. General Industrial Storm Water, NPDES/SDS
1. Authorization

1.1 A facility engaged in industrial activity, and meeting the terms and conditions of this permit is-
euthorized fo discharge storm water to the waters of the state, as authorized ty the State-of
Minnesota, on behalf of its citizens through the Minnesota Pollution Control Agency. The goal
of this chapter is to protect water quality in accordance with Mimnesota and TS, statutes and

- mles. : : '

2. Definitions

2.1 "Best Management Practices" (BMF) means practices to prevent or reduce the pollition ofthe. - .
waters. of the state, including schedules of activities, prohibitions. of practices, and other )

management practices and also includes treatment requirements, operating procedures end .
. practices to control plant site runoff, spillage or leaks, sludge, or waste disposal.or drainage from -

' " material storage, as defined in Minn. Rules pt. 7001,1020, subp. 5.

C Examples of BMPs can be found in Protecting Water Quality in Urban Areas, MPCA:1989, and
) Storm Water Management for Construction Activities: Developing Pollution Prevention Plans
and Best Management Practices, U.S. EPA 1992. B S
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2. Definitions

2.2 "Impervious Surface” means a constructed hard surfice that either prévents. or reterds the eﬁhﬁi”of A

water into the soil and causes water-to run off the surface in greater quantities,and at an increased
sate of flow than prior to development. Bxamples include rooftops; sidewalks; patios; driveways;
' parking lots; storage ateas; and concrete, asphalt, or gravel roads, - - : o
2.3 "Non-structural BMPs" refers to practices that will reduce or eliminate polhutants storm water
and do not require installation of permanent structural devices to treat runoff. ‘Bxamples of
. non-structural BMPs include but are not limited to parking lot and sfreet sweeping; employee '
training; changing material handling practices; installation of silt fence, minimizing materials
exposed 1o storm water through inventory reduction, tarping, ot moving of material indoors.

2.4 "Plan* for the purposes of this Chapter, Plan fefers to the Storm Weater Poliution Prevention Plan
" developed in accordance with the General Storm Water Permit for ndustrial Activity Permit.

9.5 "Significant Materials" irichudes, but i§ not limited to::raw materials; fuels; materials such as:. .
* solvents, detergents, end plastic pellets; finished materials suth as metallic products; raw

materials used in food processingor production; hazardous substancesdempatedtmder sectioh
101(14) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA); any chemical the facility is required to report pursuant to Section 313 of the'

_ Emergency Planning and Corpmunity Right-to-Know Act (BEPCRA); fertilizers; pesticides; apd

‘ . waste products such as ashes; slag, and sludge that have the potential to be rejeased with storm

' » N water discharges. When determining whether a materie] is significant, the physical and chemical

,' and toxicity characteristics) to determine the material's pollutionpotential, -

2.6 "Structural BMPs" refers to the installation of devices that will reduce or eliminate pollutants to
-etomn vater through installation of permanent structural devices to treat or control runcff.
Examples of structural BMPs include but are not limited to installation of storm water diversion
berms br channels; sedimentstion basins (retention or.dstention basins); oil/water separators; grit

chamabers; roofs, awnings or buildings to cover sign'iﬁqaut-matm'ial,; .

3. Storm Water‘Pollﬁﬁoh‘I":r'_evention Plan

Industrial Activity Permit MN G610000 and General Storm Water Petmit for Industrial Activity
' Permit MN G611000, the Permitte shall develop and implement, or have developed and '
' implemented, a Storm ‘Water Pollution Plan (Plan) to address the specific conditions at the
‘ industrial facility. The goal of the Plan is to eliminate or minimize contact of storm water with -
A , significant materials that may result in pollution of the ranoff. If contact cannot be eliminated or
i _ reduced, storm water that has contacted significant materiel should be treated before it is

' Q discharged from the site.
| The plan is not to be sﬁbmitted 1o the Agency but is to be retained at the facility. However;the

\, ' . Agency retains the right to request the submittal of the Storm ‘Water Pollution Plan. -

l 3.1 In accordance with the terms and conditions of this pexmit of thé General Storm. Water Permit for

Pagc14

characteristics of the material should be considered (e.g: the material's solubility, transportability, -

L em et b emmm—
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“Ehapter 6 * General Industrial Storm Water, NPDES/SDS

3. Storm Water Pollution Prevention Plan
3.2 The follpWiﬁg are generaflA requiremenié of the Plan:

A. Complete a drainage map. The map should indicate the following jtems at or adjacent o the
i) drainage areas and directions of stonm water nmoff (indicated by arrows); . - .
i) discharge outfalls from the site (structures that carry storm water runoff from the facility such
as ditches or'storm sewers); o - ' o
. ji) the name and location of waters of the state that receive facility storm water runoff (if waters
_of the state are too distant from the facility to beindicated on the site map, indicate the name,
direction and shortest distance to the lake, river, stream or wetland that receives ronoff from the
iv) areas where significant paterials are exposed to storm water; - v - B
v) locations of storm sewer inlets and an indication of which, if any, structures have floor drains.
. or Joading dock drains that are connected to storm sewers; and . '

. reduce or eliminate pollutants to storm Water.

O 3.3 Complete an jnventory of eposed significant materials, Ipdicate the types of significant
. materials handled ox'stored at the site that may potentially confact storm water. The following -
" examples of materials that, if exposed to storm water, must be included in the inventory- ‘
{) raw materials, such s fuels, solvents, petroletm.p oducts, detergents, plastic pellets, materials
used in food processing or producﬁon;'stockpiled sand, saltercoal; .. - - :
i) by-produits or intermiediate products, such as wood dust; chips or bark; screened limestone, -
~ . taconite ot grave] by-product, recycled blacktop; - . o - ‘
- iif) finished matérials; such as metallic products, including scrap metal and recycled or scrap
“motor vehicle parts, old process equipment/machinery, taconite pellets; S
1v) waste products, such as ashes, sludge, solid andliquidwast'e', slags . _
v) hazardous substances designated under section 101(14) of the Comprehensive Environmental
Response Compensation and Lisbility Act (CERCLA); . » o
i) any chemical the facility is required to report under section 313 of the Emergency Planning -
ard Corarnimity Right-to-Know Act (EPCRA). : ' S

o~

) locations and types of Best Management Practices (BMPs) cusrently instalied at the facility to. 5 .
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1

i

3, Storm Water Pollution Prevention Plan

O
°o

. imaterials are exposed to storm water on-site:

BV

. 3.4 Byaluate facility areas for exposure of significant materials to storm water. In._,creating the -

inventoty of exposed significant materials, the Permittee mugt, gt & minimum evaluate the

. following ereas at fhe industrial site (as well as other areas where appropriate) to determine

whether or not significant materials are exposed in these areas:

o) vehicle and éguipment rhainiénance,'péﬂdng and storage areas including fuc]mg and

washing/cleaning areas, to determine if there is discolored soil in these areas as a result of fuel
and lubricent leaks and spills; : : . L

- if) liquid storage tanks and other b\ﬂkmat,enal stqckpﬂ‘enafeas;' e

iii) loading and unloading areas; , N e
iv).outdoor manufacturing, processing or storage areas and industrial plant yards, to détermine if
there is discolored soil in these ereas a3 a result of lesked or spilled solvents, fuels, or lubricants;
v)-dust or particulate generating areas inclnding dust collection devises that may release.dust;

vi) rooftops contaminated by industrial activity or operation of 4 pollution control device; .

vii) on-site waste disposal areas, such as waste ponds, dunpsters, solid waste storage or.’
management ereas;and - L e

viti) exposed (non-vegetaied) soil areas whers there is a potential for erosion to oceur,

Describe appropriate BMPs, including structural and non-structural BMPs, that will bé used at the
facility to minimize or eliminate pollution of stom water at the site. The description must ’
include an objective for each BMP, as well as a description of how to evaluate roper functioning
of the BMP and any maintenance requirements of the BMP, BMPs should target significant
materials and areas identified in the sections above. The following general categories of BMPs
ghall be considered and one of mord shall be incorporated intd the facility's Plan if significant

R

1) Source reduction: reduce or eliminate the significant materials that are exposed to storm water.

‘Materials management practices should be evaluated to determine if and how inventories of -
" exposed materials can be reduced or eliminated. This can include clean-up of old equipment

yards, periodic checking 6f dust control equipment to ensure there is no accumulation of dust in
the area around the coptrol equipment; removal and treatment of petroleum contaminated soil,

! consolidation of materials from meny different areas into one area, and trainirig employees

regarding proper handling and disposel of materials. Significant materials may also be moved

- indoors or covered with a tarp or struéhire to. eliminate contact with prcc/ipitati‘on. -

if) Diversion: divert storm water drainage away from exposed significant materials through use
of curbing, berms, SEWers or other forms of drainage control or elevate exposed significant -
material above surrounding drainage.

ii) Treatment: where contact of storm water with significant materials is unavoidable, use
treatment devised to reduce the concentration and amount of poliutants in the discharged storm
water. Such devised include oil/water separators, storm waler detention/tetention ponds, and
vegetated swales. .
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‘Chapter 6. General Industrisl Storm Water, NPDES/SDS
3. Storm Water Pollation Prevention Plan

3.6 Byaluate all discharge conveyances from the site (storm sewers, Dipes, tile lines, ditches, etc.) to
determine if liquids other than storm water &r¢ being discharged from these dévises. “This shall be
done during dry weather when storm water discharge is not ocourring, The evaluation should
cover sewer inlets and floor drains t0 determine which inlets/drains.are connected to sanitary.
sewer lines; storm sewer lines, or septic tanks/drainage fields; appropriate Tethods ‘suchias dye or
gmoke testing or video imaging should beused to determine the source of discharges. The Plan
must certify that discharges from the site Have been evelnated for the presence of non-storm water
discharges.” The certification shall indicate the date of testing, location of testing, describe the
_ method used to determine the source of discharges-and the results of testing.. Discharge of
~_pon-storm water (such es senitary sewer or floor in connections;to storin sewers) should be
..Bppropriately permitted. - .. T T oaaaes S
3.7 Develop a-preventive msintenance program. The prograx must require regular inspection and

maintenance of storm: water Tenagerment devicesi(e.g. cleaning ofl/watér separators and catch .

basins), as well as inspecting and testing iting plant equipment and systems tems o uncover conditions that

! could canse breakdowns ot failures resulting in discharges of pollutants (¢.g. bydraulicleaks, torn
bag—houseﬁlters)tosurfacewaters ToE s I

‘(O 3.5 Develpa spill proveation siid responso procedge. In oxder o evelop this piocedure, tio

. Permittee shall evaluate where spills have ocourred-and wheye they have the potential-to ocour.

? - "Determine drainage points of potential spill aréas‘and develop appropriate spill prevention and

i " containment measures, should.a spill oceur.’ Detailed procedures for cleaning-iip spills shall be
| identified ahd mede. vailable to appropriste personnel, . - T e

l -39 Identify personnel respdnsibl,e for.managing and mplementng th Planas well as iﬁos;c _
"o yesponsible forthe repo! ing requirements of this permit. This should include the facility contac
" person.. Ydentified personpel must be availsble at reasonable times of operation.

- 310 »4 'I'hePemﬁeeshaﬂevaIuate the cdiﬂi)let'snss;aﬁd accuracyofthePlan on anannual basis and

rnake changes.and adjustments as'necessary.. As ry of .ﬁhiis;'valﬁéﬁqn shall be included as

= ~  partofthe annual report due to the Agency inMarch, .5

3,11 The Permittee shall, when requested by fhe Commissionsf; submit within a reasonzble time the
“ ... inforniation end reports that are relevant to compliance with ﬂxiS';Chaptcr;‘inq}qding the Plen,
- . .inspection reports, an;iqql'_répoits,-and BMP plans and speclﬁcatlons A

S ]

M

Pesmit #: MN00OOTI0
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‘ ' " Chapter 6. General Industrial Storm Water, NPDES/SDS
4. Inspection and Maintgnancg |

4.1 Site inspections shall be conducted at least once every two months during non-frozen conditions.
Inspections shall be conducted by an appropriately trained person at the facility-site. The purpose
of inspections is to; 1) determine whether stryctural ahd non-structural BMPs require '
maintenance or changes, and 2) evaluate the completeness apd dccuracy of the Plan. Atleast one
inspection during a reporting period shall Be conducted during snow melt-and one while storm
water is discharging from the facility. Inspections shell be documented. The Permittee may use
an inspection form provided by the MPCA for this purpose. Indicate the date and time of the
inspecﬁonaswe]lasthenamcof&sinspectoropthsinspecﬁonform. : R

4.2 The following compliance items will be inspected, and documented w‘hbra-aﬁﬁbpﬁate:'
a.s evaluate the facility to determine that the Plan accm1y reﬂects gite conditions as described .
" the Storm Water Pollution Prevention Plan Section of this Permit and document any inaccuracies;

| |  b.e pvaluate the facility to determine whefhor néw exposed materials have becn added to fhe site
’ . since completion of the Plan and document any new significant materials; e )

O * c.s during the inspecﬁo'n conducted during the runoff event, observe the rumoff to determine ifit |
: is discolored or otherwise visibly contaminated and doctment observations; . - o C
& determine if the non-strusturel and structurel BMPs a3 indicated in the Plan are snstalled aid
. functioning propetly. . - ‘ . T
e, determine if new or addifionsl non-structural-or structural BMPs are necessary to reduce or )
eliminate poliuted runoff. © - C Co e _
43 If condiﬁqﬁs are observed at the.site that require, changes mthe Plan, such changes shall be made
to the Plan prior to submission of the amual report for that calendar year. :

1 If the findings of & site inspection indicate that BMPs are not meeting the objectives as identified
' in the Stom Water Pollution Prevention Plan Section of or BMPs Addendum to this Permmit, . =
corrective actions muist be initiated jthin 30 days and the BMPs testored to full operation ornew -
BMPs implemented/installed as soon a8 field conditions allow. T .

5. Annual Report

. 5.1 For each year of permit coverage, the Agency shall provide an anmual report form to the
‘ Permittee, The annual report must be coropleted and submitted to the Agency by the Permittee
i - " for each year of permit coverage. Thie Permittee shall include copies of inspections and 2 ‘
Q/i qummary of the anmel Plan evalustion as part of the annual report. *

5.2 Subrmit a Storm Water Annual Report by March 31 of each year following permit issuance,
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Chapter 6. General Industrial lStorm Water, NPDES/SDS L : o q

T4l The Plan shall be retained for the duration of‘rhe permlt A copy of the Plan shall remain on the
pemmted site whenever Permittee staff are available on the site, and be avallable upon request.
‘ The Permittee shall mamta.m the fo]lowmg records for the penod of pemut coverage

- datesof mspecttons, :
findings of inspections; -
corrective actions taken;
documentation of all changes t6 the Plan
a copy of annual reports. -

Ly

7. ’stcharges '

o 7 1 Al dlscharges of storm Water assocmwdmth indlistrial acﬁirify shall be com;:osed entxrely of
. storm water. A discharge containing & hazardous ‘substance in an amount equal to or, in excess of
the reporting: quantlty estabhshed under erther 40 CFR 117 or 40 CFR 302 shall be reportecl to.the

O o ."I'hls petmit: does not amhonze the dlscharge of hazardous subsbances ot oil resultmg from an
on-site spill. - o ST :
Chapter 7. Total Facﬂi’cy Reqmrements o o : B _ | S
1. Definitions e T en S : : ‘

1.1 "Calendar Month Average" is calculated: by adding all daily values measured durlng A calendar
month and dividing by the mmaber of daily values measured dunng that month ’Ihe "Calendar
-Mounth Average“ limit is an upper hmrt.

12 Subrmt an apphcatlon for permit réissuance by 180 days before permlt expuatxon.
f,-~1 3 "Act" means t’ne federal CleanW er Ac’r, as amended, 33 u. S Code 1251 et seq
14 ”Ageney" reans the anesom Polhmon Contml Agency (MPCA) R

5 "Calendar Month Mexipum" is the hlgheet Value of smgle samples taken througliouf,the mon‘rh.
The "Calendar Month Masximum" J.S an upper limjt. '

1.6 "Calendar Month Mm:lmum is the 1owest value of smgle samples taken Throughnut the montlL
The "Calendar Month Minimum" is a lower limit: :

C) 1.7 "Calendar Month Total" is calclﬂamd by addmg all daily values measured dunng a calendar
- month. Itis usually expressed in mass or volume units, The "Calendar Month Total" isan upper

limit.
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‘ Chapter”7, Total Facility Requirements
1. Definitions

1,8 "Daily Meximum" means the maximum allowable discharge of pollutant diring a calender day.

“Where daily maximum Jimitations are expressed in terms of & coricentration; the.daily discharge
15 the arithmetic average meagurement of the pollutent concentration derived from all
measurements taken that dey. The "Daily Maximum" is an upper limit,

: 19 f[)ischarge" means the conveyance, channeling, runoff, or drainage of waste water, including
storm water and snow melt from a site. ’ ' ’

1.10 "Grab" sample typé is an individual sample collected from one location at ope point in time.

. 1.11 "Maximum" sample fype means the greatest sample value recorded during j;heA desigaated
" -monjtoringpesiod. - © T

{ 12 "MPCA" means fhe Minnesota Pollution Contro! Agency, or L/ﬁnﬁésota Poilution Control
Agency staff as delegated by the Mimmesota Pollution Control Agency. . L

ns Na arge Elimination Systam which is fhe program for
: issuing, modifying, revoking, reissuing, terminating, monitoring; and enforcing permits and
‘ O © . jmposing and enforcing pretreatment i

 1.13."NPDES" means National Pollutant Disc

: - d enf reqlmements ander sections, 307, 318, 402 and 405 of the -
x © Clesn Waer Act, United States Code, ttle 33, sections 1317, 1328, 1342 and 1345.

: . 1.14 "Opezator” means a person who owns or Jeases propexty to conduct activities on that property.
115 "Permiites” mesans the entity, identified as Permittee on the cover 1letter authorizing coverage
‘ ' e ‘imder this permit. = -* , T S )
1.16 "Sewage Sludge” means golid, semisolid, or liquid residue generated during the treatment of
domestic sewage in a treatment works. Sewege shudge includes but is not limited to, scum or
solids rémoved in primary,. secondary, or advanced wastewater treatment processes, anda
' material detived from sewage sludge. Sewage sludge does not include ash generated during the
=1 " firing of sewage sludge in a sewage sludge incinerator or grit and screenings generated during
preliminary treatment of domestic sewage in a treatment works. Sewage sludge that is acceptable
end beneficial for recycling on land as & Soil conditioner and nutrient source is also known as :
biosolids. L CL : ' g

- 1.17 "Storm Water" means storm water runoff, snow melt runoﬁ‘; and surface runoff aud drainage.

1.18 "Upset” means an exceptional incident in which the permit discharge limits are unintentiopally
and temiporarily »'exceec_izd dus to factors beyorid the reasonable control of the Permittee.

| -  waterways, wells, springs, reservous, aquifers, irrigation systems, drainage systems and all other -
: bodies or accumulations of water, sucface or inderground, natural or ertificial, public or private, -
- which are contained within, flow through, or border upon the state or eny portion thereof.

C) 1.19 "Waters of the State" means all streamns, lakes, ponds, marshes, wetlands, watercourses,
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Chapter 7. Total Facility Requirements .
2. Sampling apﬂ Analyses

2.1 Samples and measurements réq(ﬁxed by this permit shall be representative of the monitored * |

activity and shall be analyzed by 2 laboratory cerfified by the Minnesota Department of Health for

the applicable permitted parameters. Analyses of pH| temperature and total residual chlorine do
not need to be completed by a certified laboratory. - R '

2.2, Sample preservation and test procedures for the analysis of pollutants shall conform to 40 CFR
‘Part 136andNﬁnnesotaRules,part704l.3200. T O '
3 Volatils organios sball be anslyzed using Mifnesota Departmei of Heslth Method 465E, EPA
Method 624 or equivalent method. S

2.4 All monitoring and analytical instruments used to monitor as reqiii.red byth:s p_cmltshallbe .
calibrated and maintained at a frequency necessary to ensure accuracy. The Permittee:shall

measure flows to ensure accuracy ifhin phus or minus ten percent of the true flow values. The:
. Permittee shall mamtam written'records of all calibrations and mmntenance SR
- < 2.5 The "sample fy]ﬁe"; ngampling frequency” and "effective period” identified in the lelts}and =
O Monitoring section of this permit to gether desjgnate the mmnnumreqmmd monito::iﬁgﬂi'eqnénqy.
-. 2.6 If a Permittee mb_:;itoré more frequénﬂy then required by fhis penmt, the resulis and ths'freq'_ue'ncy
" of monitoring shall be reported o the Discharge Monitoring Report: (DMR) ot othet form, for that
reporting perioi ' ‘

2.7 For uﬁsets, spills.or any other dischai"g’é‘that may cause pollution of the watexrs of the state, the
- Permittee shall take at least one (1) grab sample for permitted effluent parameters two (2) times

per week, If the Permittee believes that measuring these parameters is inappropriaté-due to known

. Wheres there is reason to believe a pollutant ather than those Jimited in the permit is present, the

" information about the discharge, the monitoring niay be modified in consnltation with the MPCA.

o Pérmi’ttéé'shall sample for that pollutant. Appropriats samplingshallbé'djcjergine’din
. constltation with the MPCA. - I A

2.8 If sampling by the Permittee of the groundwater remediation system waste stream indicates a
violation of any discharge lirnitation specified in-this permit, the Permittee shell immediately

_ repeat the sampling and analysis and submit the results of the repeat analysis to'the MPCA,
within 10 days of becoming aware of the violations. - R

3, Reporting .

3,1 The Permittee shall report monitoting resulis foi the coﬁpietcd mﬁordngfqriod in the units
" specified by this permit on a Discharge Monitoring Report (DMR) form or other report form
(j.  vrovided by i MPCA- R T
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‘ " Chapter?. Total Facility Requirements
3. Reporting |

3.9 The Permittee shall report monitoring results below the reporting Jiniit (RE) of & particular
instrument as "<" the.value of the RL. For exxample, if an instrument has 8 RL of 0.1 mg/L and a
_parameter is not detected at a value of 0.1 mg/L or greater, the concentration shall be teported as:
1<0,] mg/L." "™Non-detected", mndetected”, "below detection. Jimit" and "zero" are unacceptable
repotting results, and are permit reporting violations. .

3.3 A Discharge Monitoring Report (DMR) shall be submitted for each station even if no discharge
occurred dhwing the reporting period. The Permittee shall report 'No Discharge', 'No Flow' or No
Meaterials Generated' on & DMR or bther monitofing report form only if no discharge, flow or .
meterials are generated during the entire reporting peziod. S :

The schedule for reporting can be found on the Submittals Summary section of this permit.
Submittal date shall be the earlier of the date received by the MPCA or the postmarked date.

3.4 The Permittee shall report thé following in a separate, submittal from the Discharge Menitoring
Report OMR): e '

O a any substan’aal changesm opemionalprowdmes, ,
. -activities which alter the nature or frequency of the discharge; and
‘c. material fﬁcto:s, aﬁectmg compliance with the conditions of this permhit.

3.5 Laboratory analyses sheets shall be 'sﬁbi:ﬁitted ,@dn"rkgk;ﬁxff o

3.6 Tho Permittes shall sign the reports and doouraents submitted to his MPCA by the Permittee.
(Minnesota Rules, pt. 7001.’0150;“5\.1bp. 2D) . L .
3.7A ﬁérson who falsifies, tampers with, or knowingly renders inaccurate & monitoring deviceor |
- : method required to be maintained under this permit is subject to penalties- provided by federal'and
1 state Jaw, (Minnesota Rules, pt. 7001.1090, subp. G R o

3.8 The Permittee shall report nonconmpliance with the permit not reported under Minnesotd Rules,
part 7001.0150, subpart 3, item K as a-part of the next report which the Permittee is required to-
| submit under this permit. If no reports are required within 30 days of the discovery of the '
' o ‘noncompliance, the Permittee shall submit the information listed in Minnesota Rules, part
%2001.0150, subpart 3, item K within 30 days of the discovery of the noncompliance. (Minnesota-
* Rulés, pt. 7001,0150, subp. 3.L) R S

! 3.9 A person who knowingly rskes a false statement, representation, or certification in a record or

C | other document submitted or required to be maintained under this permit, including monitoring
P Y reports or reports of compliance or noncompliance is subject to penalties provided by federal and
] state Jaw set forth, (Minnesota Rules, pt. 7001.1090, subp. 1.H) '
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'(?hapter 7. Total Facility Requirements

4, Recoxds

4.1 The Permittee shall mintain records for each sample and measurement. The records shall -
include the following information: e . . :

. thocxact place, date and time of the sample of mezsurement;

b ms'dmnpfanalyais; " | »
c. ‘the name of the person who performedﬂle sample collection, nicésmﬁmént,‘ apalysis, or
calculation; : P S . : '
d ﬂlcanalytlcal techniques, Pmoﬂdur&ﬁand methods used; and

o e. theresulis'ofthcaﬁa:lﬁié." _ o N
42 The Pormittes shall keep the Tecoids required by this permit for at east fhree (3) years, fnchuding

any calculations, original recordings from automatic monitoring instruments, and laboratory”
- sheets. The Permittee shall extend these record retention periods upon request of the MPCA.

0 and/or during the course of 2n unresolved enforcement action. (Mipnesota Rules, pt. 7001,0150,

subp. 2.C) | L , g
4’3 Except for data determined to be confidential according to Mifinesota Statutes, ch. 116.075, subd. -
2, all reports required by thig permit shall be: available for public inspection at the MPCA St. Paul
office. Bffluent data shall not be considered confidential. 'Confidential‘'material shall be ’ :

submitted accordingmNﬁhmédt’a’Ri:l&s,'pL.7000.1300;, , |

4 4 The Pesmittes shall, whes reqiésted by tie MPCA, submit within & reasopable time the
information and reports that are relevant to the control of pollution. regarding the construction,
. modifieation, or operation of the facility covered by the permit or regarding the conduct of the
activity covered by the permit. (Minnesota Rutles, pt. 7001.:0_1.5,0_,4sybp. 3.H) B

I; 5, Compliance Responsibility . :
_— 5.1 The p@mg shall perform the actions or conduct the activity authorized by the P"II‘nitin

!
|
| - accordance with and in compliance with the conditions of the permit. (Minnesota Rules, pt. - -
1 S00LOTS0,subp.3E) v e o
5.2 ‘Whether or not this permit includes effinent limitations for toxic pollutants; the Permittee shall
Py not discharge a toxic pollutant except according to Code-of Federal Regulations, title 40, sections
‘ 40010 460 and Minnesota Rules, parts 7050.0100 to 7050.0221 and 7052.0010 to 7052.0110
T (applicable to toxic pollutants in the Lake Superior Basin) and any other applicable MPCA rules.
4 (Minnesota Rules, pt. 7001.0190, subp. 1L.A) ' Lo .

. . . .
e+ e e = ¢ T ———— vt m e co— ._..--__;___,—.‘——--
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'Chap'tél_' 7. “Total Facility Requirements
7. Upset Defense ’ |

7.1 In the event of temporary noncomplisnce by the Permittee with an applicable effluent limitation

" resulting from an upset at the Permittee's facility due to factors beyond the control ofthe .
Permittes, the Permittee has an affirmetive defense to an enforcement action brought by the
agency as a result of thé noncompliance if the Permittee demonstrates by a preponderance of
‘competent evidence: : : poh e

a. the specific cause bf'tl_ie'_upset;
b. that'the upset was imintentional; L )

_ ¢, that the upset resylted from factors beyond the control of the Permittee and did not result fror
operational error, improperty designed tteatment facilities, inadequate treatment facilities; lack of -

preventative mainienance, or incredses in production which are beyond the design cepability of
. thetegt:nentfagﬂiﬁss; o S S : .

1Y

d hat at the tire of the upset the facility was being p‘roperlj di:eraiéd; __

' O o that the Permittee properly notified the commissioner of the upset in acccrd_gﬁce with

Minnesota Rules, part 7001.0150, subpart 3, item [; and

" £ that the Peymittee ixi}plementcd.me remedial measures req‘«.ﬁ.réd by Minnesota Rules, part
7001.0150, subpart 3, item J. (Minnesota Rules, pt.,7001.1090_, subp. 1.L) . !

- 8. Duty to No‘tify and Avoid Water Pollution

3.1 The Pemittee shall notify the Minnesoti Department of Public Safety Duty Officerat
' (800y422-0798 or (651)649-5451 iminediately of the discherge, sceldeatal or otherwize, of any

substance or material undet its control which, if not recovered, may canse pollution of watersof . -

the state. Notification is not required for a discharge of five (5) gallons.or less of petroleum.
(Minnesota Statutes, section 115.061) ' ' S ,

8.2 The Permittee shall reﬁort to the Duty Officer all partinént nformation regal:dingthe discﬁarge.
Refer to the MPCA. "Emergency Notificatien Guidance for Wastewater Treatment Systems" for
further information. . e RS

8.3 The Permittee shall take all reasonable steps fo minimizé the adverse impaots to human health,
public drinking water supplies or to the environment resulting from the discharge. This may -
include restricting or preventing untreated or partially treated wastewater, or plant chemicals from

entering waterways, containing spi ed materials, recycling by-passed wastewater through the
plant, or using awxiliary treatment methods, (Minnesota Statutes, section 115.061) '

3.4 The Permittee shall maintain a plan designed o adequately notify the public of potential health ‘
threats due to discharges of untreated or partially treated wastewater. The Permittee shall notify
- the public in accordance with the plan. ' o
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= Chapter 7. Tbtal Facility Requirements

9, Facilities Operation

9.1 The Permittee shall properly: operate;and maintain the systems used to.achieve permit -
compliance. - Proper operation and maintenance includes effective petformance, adequate .
funding, adequate staffing and training, and adequate process and laboratory controls, including.
appropriate quality assurance progedures. (Minnesota Rules, pt. 7001.0150, subp. 3.F)

9.2 The Permittee is responsible for insuring system reliability and shall install'adequaie backup or

support systems to achieve permit compliance and-prevent the discharge of untreated or

inadequetely treated waste. These systems may include alternative DOWET SOUrces, auxiliary
treatment works and sufficient storage volume for untreated wastes. (Minnesota Rules, pt.

- 7001,0150, subp. 3.F) | L

- 93 Inthe 4ev¢1'1tl of & reduction or loss of effective treatment ofwastewaier at the facility, the

" Permittes shall control production or curtail its discharges to the extent necessary to maintain
compliance with the terms and conditions of this permit. The Permittes shall continue this.
control or curtailment until the wastewater treatment facility has been restored or until.an::
alternative method of treatment is provided. (Minnesota Rules, pt. 7001,1090, subp. 1.C)

9.4 The Permittes shall stors, transpart and dispose of biosolids, sediments, residual sobids, filter
. backwash, screenings, oil, grease and other substances so that pollutants do not enter surface
yraters ar ground waters of the state. T S -

9.5 The Permittee's d1scharga ghall not cause any nmisance conditions, aautely toxic conditions to

aquatic life or other adverse impact on the receiving water,

9.6 The Permittee shall comply with all applicable water quality, air quality, solid wasteand ',

. hazardous waste stafites and rules in the operation and maintenance of the facility.

B 9.7 The Permittee shall schcdﬂe_ mmntenanoe o_f thé‘ fréatment ﬁorké du:i;lg noﬂ-ct';tiqal water

’ quality periods to prevent degradation of watet quality,

9.8 In-plant control tests shall be conducted at a frequené'y adé'quate t0 en's_uré conimuous efficient

" operation of the treatment facility. . .

10. Chemical Additives

10.1 “The Permittee shall receive prior written approval from the MPCA befose increasing the use ofa -
" shernical additive authorized by fhis permit, or using’a chemical additive not authorized by this
. permit. nChemical additive" includes processing reagents, water {reatment products, cooling
© water additives, freeze conditioning agents, chemical dust suppressants, detergerits and solvent |
cleaners used for equipment and maintenance cleaning, among other materials.
102 The Permittee shall request approvel for an increased or new use of a chemical additive 60 days
before the proposed increased or pewuse. . - o
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R ' Ohapter 7. ‘Total Facility Reqmrements

|

10 Chemical Additives
10.3 This written request shall include the_iblléwin’g information for the proposed additive:
& Mterisl Sefty Dt Shest. | '
b. A complete product use and instruction label.
c. The oommerc1a1 and chemlcal names of all mgredzents

- d. Aquatic toxicity and — health or mammalian toxmty data mcludmg 8 carcino gemc '
mriagenic or teratogemc concem or ratmg

e. Envnonmental fate information including, but not hmxted to, pmxstence, half hfe,
mtermedlate breakdown products, and b10accumu]atmn daia.

: f “The proposed method, comentrat!on, and average and maxxmmn ratcs of use. .

‘104 Tb:spermltmaybemodxﬁedtorestacttheuscordaschargeofachmcaladdmve B

| 6 Q Inspection And Entry
i

11 '} The Penmttee shall allow arepr%entatlve of: ﬂme ‘MPCA, in accordance with Section 308 of the
Act and Minnesota- Statmes, section 115. 04, (1992), and upon prcsentauon of proper credennals,

o " tor

| . a. enter the prermses where the’ faclhty is. located or actmty conductcd,

‘ b ravrew and copy the records required by this permit;

| pemut,
d. sample or monitor to determine compliaime; and

&, bring equipment upon the Permittee's premises necessary to conduct Surveys and
investigations. (lvﬁnnesotaRules, pt. 7001.0150, subp D

12, Permit Modlﬁcatmns

. Permittes shall submit an application rlesonbmg thie changes to the facility or operation t0 the
L/‘ MPCA and receive a permit modification prior to implementing the changes. The Permittee must
submit the permit modification application fee in accordance with Mnnssota Rules, patrt
7002.0250 w1th the application. ' .

| .
Il N 12,1 Changes to the facility or opcraﬁon of the facility may require & penmt moodification. The
]

o. inspect the famhtm, systems, equipment, practmes or opcratlons regulated or reqmred by thls -

LOE

&

S vy
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"Chapter 7. Total Facility Requirements

12. Pernut Modxficatmns

12.2 The following changes may Tequire a penmt modification:
a. Increased use or new use ofa chemical additive.

b. Changes in the charactenshcs concentrations or frequency of the was’rzwater flow, which may
mcludc significant changes in the pollutanis or additional groundwater weils. ~

12.3 The proccdu.res as set forthmanesota Rules, pt. 7001.0100 through 7001. 0130, mcludmg
public notice, apply to applications for permit modlﬁcanons, with the following exceptions:

a. Modifications solely asto ownershlp or oontrol as dwcrﬂ)ed m'Minnesota Rules, pt. :
7001.0190, subp. 2. : ' o

. Minor mod:ﬁcatlons as descn'bed mancsota Rules, pt. 7001 0190 subp 3

'12.4 No permit may be ass1gned or transferred by thc holder without the approval of the MPCA. A
person to whom the: permit bas been. transferred shall comply with the condmons of the permit. -

(MinnesotaRules pt7001 0150, subp 3N) -

13. Const'.uctlon

| begin until a negative declaration has been issued and all approvals have baen received or o
implemented, (Minnesota Rules, pt. 7 001. 0030) .. .

. 13 2 No construction shall begin until the Permittes has recerved written approval of plans and
eclﬁcations for ﬂae construction from thg MPCA )




14. Permit Modification, Suspension or Revocation

15. Permit Reissuance | . .

.
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14,1 This p_erm’ri may be modified, suspended, or revoked for the following r‘.eésons: :
. A violation of periit requirements. o
b, I\/Ii:ajrgprcsentz;ﬁo'ﬁ - fldure to disclose fully all relevent i.nfonnat'to;t'b obtam the perm1t. A
¢. A changein a condition that alters the diséﬁarge. -

d. The estabhéhment of a new or amended poliution standard, limitation or effluent guideline that g
‘is applicable to-the permitted facility or activity. : .

e. Pailure to pay permit fees.

£, Other reasons listed in Minnesota Rules, pt. 7001.017Q.
o

continue fo conduct the activities authorized by this permif, in compliance with the requirements . -
of this permit; until the MPCA tekes final action on the application, unless the MPCA. determines
one of the following: .

O 15 .1' If the Permittee has submitted a timely application for permit reissuance, the Permittee may

a. The Permittee is not in substantial compliance with the requirements of this permit, or with &
stipulation agreement or complisnce schedule designed to bring the Permittee into compliance
with this permit. . . : .

b. The MPCA, a5 a result of an action or failure to act by the Permittee, has been unable to teke

" final action on the application on or before the expiration date of the permit.

c. The Permittee has submitted an application with major deficiencies or has failed to properly
supplement the spplication in & timely manner after being informed of deficiencies. (Minnesota
Rules, pt. 7001.0160) : . ‘ :

15.2 If the Permittee does not intend to contioue the activities authorized by this permit after the
expiration date of this permit, the Permittes shall notify the MPCA. The MPCA may require the
Permittee to apply for reissuance or & ragjor modification of this permit to authorize facility
closure.

16. Property Rights

Q 161 The permit does not convey a property right or an exclusive privilege. (Minnesota Rules, pt.

7001.0150, subp. 3.C)

U Y i
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)u’{n :IQ_IBB;AIM
[3/2008, Submit an applicetion for permit relssnance by 180 days before permit cxpiration.

reriodic Submittals .
requency / Requirement ’ : : - .
Su bmxtaStnmeaterAxmualepoxtbyMamhM ofewhyca:fonowingpmnitmam' S :
Subnnt a monthly DMR monthly by 21 days afier the end of each calendar month following permit msuancc. {sD 002)
fonthly, Submit a.monthly DMR fnonthty by 21 days after the end of each calendar month following permit i issuance. (8D 003)
Jonthly, Submita monthly DMR monthly by 21 days efter the end of each calmda: montb following permit fssuance, WS 001)

anually,
fonthly.
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DATA QUALITY OBJECTIVES



: ' NIROP FRIDLEY DATA QUALITY OBJECTIVE‘S‘
PROBLEM B: EFFECTIVENESS OF CAPTURE WELL SYSTEM
_ ) and ,

. PROBLEM C: GROUNDWATER MONITORING FOR OVERALL
CONTAMINATION AT NIROP (L.E., LONG TERM MONITORING)

'Notes o ‘

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

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

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

e Quality control (QC) samples (type number, etc.) will be specified in accordance with Environmental
Protection Agency (EPA) and Minnesota Pollution Control Agency (MPCA) gu1dance in the Long
- Term Momtormg (LTM) work plan (WP).

e The DQOs began with a review of past activities and a discussion of the problem to be solved at
Fridley. It was quickly determined that there is more than one problem. The problems were
* -separated into problems A, B, C, and D. If more problems are identified at a later date, they will be
_labeled alphabetically as was done for the first four problems. The notes in this document begin with
a statement of general DQOs and are followed by the DQOs specific to Problem B, Effectiveness of
Well Capture System. The DQOs for the other problems are provided in separate documents.

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

DQO Step 1. State the Problem (General Section)

Conceptual Site Model (CSM): The Naval Industrial Reserve Ordnance Plant, Frldley (NIROP) has been
located in the northwestern portion of the Minneapolis/St. Paul Metropolitan area, in the city of Fridley,
‘Minnesota since 1941. The NIROP facility was the first government-owned, contractor-operated (GOCO)-
-~ facility. The facility is divided into two (2) areas on the basis of ownership. The government owned NIROP
site (NIROP) consists of approximately 80.3 acres to the north. This area consists of the ordnance
manufacturing building and the property to the north of the building, known as the “North 40.” The NIROP
is contiguous and adjacent to buildings and property just to the south, owned and operated by United
Defense, Limited Partnership (UDLP). The UDLP property is 55.4 acres. Anoka County Riverfront Park
(ACP) to the west along the Mississippi River consists of approximately 59.8 acres. The NIROP site is
situated 30 feet above and 800 feet east of the Mississippi River, and approximately 4000 feet up river
from the Minneapolis Water Works river intake. Past disposal activities on the NIROP facility have '
resulted in soil and ground water contamination. There is trichloroethene (TCE) contamination in NIROP

Approved 8-21-01



- The Five Year Review goes onto recommend the tollowmg related to ACP

coming onto the NIROP site. Ten-ppb contour lines were drawn for shallow/intermediate and deep zones:

upgradrent wells (shallow mtermedlate deep and bedrock aquifers) mdlcatmg contamination may be ' ‘

Shallow = 20' - 30' (approximate depth)
Intermediate = 30' - 80' (approximate depth)
Deep = 80" - 120' (approximate depth)
Bedrock = 120" - 180' (actual depth)

- Four extraction wells were installed in 1992 and two additional wells were installed in 1995 for hydraulic

containment of the TCE plume (capture and containment). Extra wells will be added this year (2001) to
prevent apparent "blow-by” of TCE past extraction wells. The area of contamination beyond the capture
well system is not dissipating as expected. The Minneapolis Water Works downstream of the site on the

‘Mississippi River has experienced a maximum TCE concentration.of 1.9 ug/L. The UDLP has a plume

and extraction wells on their property, also. Regulators are working with UDLP to get them up to the
same level as the Navy with regard to water treatment/containment.

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

Also on page 2, the ROD speaks of “effective” hydraulic containment in the context of ”
..hydraulic containment and recovery of all future migration of contamlnated ground water from

| the NIROP...” The ROD.goes on to say on page 3:

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

N

' The five- -year review speaks of “substantial” containment. This term was used in the five- -year review to

reflect that "total” (i.e., 100%) hydraulic containment, as required by the ROD, is not likely to be provable.
The meaning of ' substantral“ is not agreed upon. Total containment is interpreted by the partnering team
as to not knowingly leave blow-by. How this is determined is addressed under Problem B, Effectlveness
of Well Capture System.

Issue: How to.define the degree of containment necessary to achieve substantlal hydraullc contalnment )

must be decided.

"Based on an overly conservatlve analysis, which has since been deleted from annual monitoring reports,

it was once estimated that up to 1 ton per year of TCE was flowing into the Mississippi River. The Navy
extraction wells have removed a total of 12.5 tons of TCE between 1992 and 1999

Based on the flve -year review, a recommendatlon was made to evaluate whether a remedy eX|sted for

the Anoka County Park (ACP) plume, and to evaluate the remedy (pp 8 and 9 of the 5 -yr review report)

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

Approved 8'-21 -01



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

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

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

Assumption: Preventmg NIROP groundwater contamination from leavmg the property is protective of the
MISSISSIppI River.

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

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

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

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

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

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

The Effectiveness of Capture Well System and Capture Zone Analysis Problem is presented here. The
other problems are presented in separate DQO notes, one set for each problem.

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

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

C3: Be trustful of one anotﬁer.

C4: Changes to DQO notes: Insert a footnote on the bottom of DQO notes page, indicating the date the
notes were approved.

Action ltem #1 (Al #1): Team wili be notified via email if there is a conference call scheduled to address
.an action item. Team mémbers will decide if they will be involved.

Al2: Initiating party of conference call (Al #1) will notify all involved parties that a conference call-will take
place (including date, time, topic).

Approved 8-21-01



- PROBLEM B: EFFECTIVENESS OF CAPTURE WELL SYSTEM .

DQO Step 1. State the Problem
See the DQO Step 1. General Section at beginning of this document .

Original emphasis of project: Capture system was installed per the Record of Decision (ROD) to prevent
movement of the plume off the NIROP property. It was assumed that in doing so the plume would
dissipate downgradient and reduce discharge to the river.

Assumption: There is no intent to change the ROD as a result of or as part of this phase of the project.
DQO Step 2. State the Decision

Study Question: ‘ ' _
Is the capture system with the newly installed wells effective at preventing groundwater contamination
from passing through the capture system? ' :

Potential Actions: :
1. If adequate capture is effected: _ _
« Continue to use the system to prevent migration of contaminated groundwater to the river.
~»  Optimize the cost-effectiveness of the well capture system while maintaining adequate capture.
Potential factors for consideration include: optimizing the number of capture wells that must be
operated, optimizing the pumping rate of the capture wells, optimizing the number of monitoring
, ‘wells that must be sampled, optimizing the frequency of sampling, etc., to reduce operating costs.
2. It adequate capture is not effected, consider enhancing the system further to increase the degree of
contaminated groundwater capture. '

Issue: Ultimately, the Navy would like to shut the pump and treat containment system off (exit strategy).
We will deal with this question later. The ROD says that the ultimate goal is that all groundwater o
contaminant concentrations must be reduced to their MCLs throughout the aquifer. It may be found that
this is 'technically impracticable' (T). : :

ROD language for Issue, above. The text is provided here (from page 44 of the ROD):
“... Atthis site, there is a medium to high uncertainty that cleanup targets can be achieved within
reasonable time frame. Despite extensive recovery efforts, very low concentrations of TCE may persist in
the aquifer above the target cleanup level. If at some time in the future, the Navy believes that achieving
the target cleanup level (MCL) is technically impracticable, at that time the Navy.will apply for an Alternate
Concentration Limit (ACL) in accordance with guidance for implementation of ACLs. The Navy plans to
use a mathematical formula to determine if concentrations have dropped to an asymptotic level. This
asymptotic level will be used to show technical impracticability...In addition, if it is shown, based on the
facts at the time, that upgradient sources are contributing VOCs to the ground water, the U.S. Navy will
request approval of an alternate cleanup target level or approval to terminate ground water recovery
operations.”

Decision Statement: :
Determine whether NIROP groundwater contamination is substantially prevented from leaving the NIROP
property after startup of new wells. '

If it is, continue to optimize the capture well system

If it is not... evaluate the need for enhancing the system. -

DQO Step 3. Inputs to the Decision

- Approved 8-21-01



. Measurements to be made: = . e,

e Hydraulic heads -

o Chemical Concentrations (8 analytes proposed by Navy - TCE and daughter products - 'MPCA
and EPA have to agreed to this). Analytes are tabulated below with some additional information.

e Physical parameters (aquifer parameters (pump test data))
e Stratigraphy
e Removal rate (how much chemlcal iS removed in a given time)
e Draw down
¢ Historical data (Hydraulic and chemlcal)
e Pumping rate
o Borehole flow velocity
e Tracer study (could help interpret data)
¢ 3D Numerical Model - MOD Flow
* Plume dimension and location . :
+  Concentrations that constitute contamination and delineate the plume
Analyte List i o .
Analyte"’ Frequency | Range of Location of
of :| Detection Maximum -
Detection | - (ug/L) Concentration
(all data to (date and round
date) in[])
1,1,1-Trichloroethane 202/1436 | 0.2 -690 [003-TW-033-01
{1,1-Dichloroethane 418/1436 | 0.2-170 [MO5PC-[90_R11]
1,1-Dichloroethene 142/1436 | 0.2-380 [003-TW-033-01
cis-1,2-dichioroethene | 143/317 | 0.2 — 2440 [18-S-[88_R01]
trans-1,2- . 100/385 | 0.2 — 4700 [18-S-[86_R04]
dichloroethene . R ' )
Tetrachloroethene 484/1436 | 0.2—-560 [PC-5-[99 R11]
Trichloroethene 1187/1436 04— |GW-01
' , 140000 |. . .
Vinyl Chloride - 32/1278 0.2 -40 |003-TW-P09-01

Data Analysis Tools:

Note: Data analysis tools discussed in Attachment 2 will be used in a weight-of -evidence approach.
Multiple combinations of these tools may be used to evaluate capture. Hal Davis (USGS) presented a -
capture zone analysis to help the Partnering Team understand the site physical model and the utility of

aquifer test analyses, flow nets, etc. This document is filed separately.

Note: The partnering team approved the implementation of the USGS' plan titled "Proposal for .
Determining the Capture Area of Recovery Wells (see meeting handout).

DQo Step 4. Define the Study Area Boundaries

Note: The Navy is responsrble only for the'NIROP site groundwater plume The boundarles need to be
defined.

Note: Delineation of the southern NIROP plume should be worked out between UDLP, Navy,‘ MPCA and
EPA. MPCA has offered to mediate a discussion among the parties.
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Suggestions:
Current 100-ppb TCE contodr is the pari of the plume to be evaluated. -

o

- Geographical Boundaries:
Area bounded by: : . :

- o Capture wells AT-9 and AT-5A/B plus capture zone to the outside of those wells.
* Region upgradient of capture well line and downgradient of capture well line.

Assumption: It is assumed that some contamination could "leak” past the exterior capture wells along.
- the north and south edges of the capture well line, but the amount of contamination doing so is minimal
- compared to the contaminant concentrations bounded by the 100 ppb TCE contour line.

Assumption: The levels of contamination at the edge of the plume (area between 100 ppb and 5 ppb
TCE) along the north and south edges of the capture well line will continue to decline with time compared

‘with the known contaminant concentrations between wells AT-9 and AT-5A and AT-5B.
Issue: The extent of the upgradient and downgradiént regions must be established..

Populations: ,

Groundwater both upgradient and downgradient of capture well line in the shallow, intermediate, and
deep aquifer zones (all are interconnected to some extent). , : '

- There are shallow, intermediate and deep plume monitoring intervals within the aquifer system. The
“shallow and intermediate zones are relatively separated (limited.vertical mixing).

Action Iterﬁ: Temporal boundary: shall be moved to-Problem D, Exit strategy, DQO
DQO Step 5. State the Decision Rule - -

Decision-Rule: _ - : , _

I the capture well system is effective at substantially preventing the flow of contaminated groundwater
from NIROP beyond the capture well system, then optimize the system by selecting different pump rates,
deselecting wells from the list of monitoring/pumping, etc., as appropriate based on best professional
judgment using data analysis. If the capture well system is not effective at substantially preventing the
flow of contaminated groundwater from NIROP beyond the capture well system, evaluate potential
system enhancements, source control, etc., as appropriate.

_Note: Effectiveness will be judged on a weight of evidence based on the analysis tools identified in DQO
Step 3, as deemed appropriate. Weight of evidence and best professional judgment will be based -
primarily on decision making tools of greatest value as identified in Attachment 1. Weight of evidence will
[include the following evaluations:

* Cone of depression

* Drawdowndata - - v

» Final surface after pumping (establish contours first then add flowpath lines).

‘After completing this evaluation, USGS will write a report deSéribinQ the methods of analysis and

presenting conclusions regarding capture zones. A conclusion regarding the degree on containment will
be made. The report will-be reviewed by technical team members.

‘DQO Step 6. Establish Error Tolerances

Because of the great number of variables involved in evaluating the capture well system effectiveness, it
is not feasible to use the standard DQO statistical approach to establishing the sampling plan. Instead,
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as stated in DQO Step. 5, a-weight of evidence approach will be used. To the extent that statistical tools
are judged to be useful in evaluating data and characteristics of this problem, they may be invoked.
Confidence limits, other statistical performance requirements, etc., will be established at that time.

' DQO Step 7. Optimize the Design

Well Selection Meeting
(DQO Meeting #3)
NIROP Fridley
Charleston, SC
March 6 - 7, 2002

(Finalized per 6/26/02 tele-con)

- ‘ Attendees
Jeff Meyers — Navy : - Keith Henn — TINUS (2)
Cliff Casey — Navy - ‘ - Mark.Sladic - TtNUS (2)
John Betcher — MPCA (1, 2) ‘Tom Johnston - TtNUS -
Rick Kuthau — EPA contractor (2) Paul Rice - ICLD

Hal Davis -USGS . ~ Craig Thomas - US EPA V (2)
Venky Venkatesh CH2MH|II/CCI ' :

Notes:

(1) J. Betcher has proxy to discuss any issue and make decisions for MPCA, because David Douglas -
could not attend the meeting.

(2) Partumpants in the 6/26/02 teleconference

The purpose of this meetrng was to select monitoring wells, sampllng procedures, and other related items
to'complete NIROP Fridley data quality objectives (DQOs) Problem C. The results of this meeting will be
the basis for the 2002 RAWP. The “previous DQO meetings” (including decision rules) noted in this
document refer to meetings held on March 19-23, 2001 and July 17-19, 2001.

Tools were discussed to assist in the well selection process. Based upon discussion at the previous .
DQO meetings, geostats were introduced by the Navy as a tool. The EPA and MPCA raised questions
about the validity of using geostatistics or other computerized means (e.g., MAROS software) of
evaluating the site data given the complexity of the geology and hydrogeology at the site. MPCA and EPA '
-expressed concerns that the geostatistical evaluation of the monitoring network that was done in the past
was no longer relevant. However, as identified in the meeting, the Navy was prepared to discuss an
updated geostatistical evaluation of the site which included the numerous additions made to the
‘smonitoring network based upon the 1999 AMR data. MPCA and EPA asked that if the Navy intends to
identify new information or tools in the meeting that it be sent out ahead of the meeting for review. The
MPCA expressed.the concern that the complexity of the site hydrogeology may violate some of the
assumptions of geostatistics. For purposes of this meéting, it was agreed that only hand contouring
. (triangulation and no geostats) and professional judgement will be' used to establish contaminant
isoconcentration contours. The discussion did cover the use of geostatistics in the future, including the -
‘possibility of the team receiving training in geostatistics. However, this decision was postponed until later
-in the meeting. Atthe end of the meeting, it was determined by the group that since the team had been
-:successful in identifying monitoring purposes and needs for individual wells, the use of geostatistics was
not necessary and would not be pursued any further. The group decided that MAROS software erI notbe .
used. .

Aesumption.' TCE concentrations are assumed to be the best indicator parameter of plume size, shape,

and location at this time since the majority of VOC contamination in ground water is TCE. This will be
tested in the 2001 Annual Monitoring Report (AMR). All eight COCs (which include TCE degradation
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products) identified in previous DQO meetings will be evaluated:--Unless this evaluation shows that the ;
assumption is not correct (e.g., if daughter products of TCE increase or are expected to increase based '
on remedy) TCE will be used as the indicator parameter for the NIROP plume for the AMR reports.

Assumption: In previous DQO meetings it was agreed that the 100 ppb TCE contour would be used to
establish the capture zone performance, at least until site is near closure, at which time a more stringent
criterion regarding the identification and bounding of contamination will apply. This assumption will be
evaluated annually in the AMR (March, 2002).

Assumption: The well selection performed is based up 1999 AMR data and 2001 potentiometric surface
contour maps. It was determined that this data is the most current agreed representation of the site
conditions.

Assumption: Annual reviews of well selection will take place in each AMR. Modifications will be made
based upon new or more complete data sets, as needed. ,

Assumption: It was noted in the 6/26/02 telecon that many wells have multiple monitoring purposes (as
defined below). If a well is to be eliminated from the monitoring network in the future all of these
purposes must be evaluated before it can be elimiinated.

Development of a Decision Tree- ~
The team discussed the types of information needed to achieve the project objectives. Later the team
decided that, instead of dealing in the abstract, the team should actually go through a well selection
process. Through this process the factors that are important would tabulated to develop a decision tree.
An attempt was made to capture the thinking behind well selection and to establish how data would be
used to support decision making for the 6 decision rules identified in previous DQO meetings. During the
selection process the following general factors were identified with the understanding that particular

circumstances could cause other factors to be important: ’
Relative well concentrations (a desire to bias toward wells with higher concentrations wells)
Upgradient concentrations _ .
Proximity of wells to each other (a concern over redundant data due to wells located close together)
Bracketing important concentration contours with “clean” and “dirty” samples.
Historical data, especially temporal and spatial trends ,
Geology of the site-(e.g., the influence of low permeability zones on contaminant movement)
Representativeness of wells for various purposes (e.g., the capture system vs. plume edge)
Data variability (e.qg., site variability, sampling variability)
NIROP versus non-NIROP contamination

~ Where appropriate, wells were classified as cross-gradient, upgradient, in-plume, etc (Tables 1 and 2).
Some wells were selected based on inclusion in more than one classification and may therefore have
multiple classifications. The text below ties the well selections to the 6 decision rules and provides
rationale.

Decision Rule #C1 (Capture system performance):

Shallow Wells _
These wells are listed in Table 1

Because MS-40S and ‘MS-4OI both monitor the shallow monitored interval, and MS-40S has historically
had higher concentrations between the two wells, it was decided that MS-40S would adequately monitor
the 100 ug/l contour and MS-40! would not need to be monitored.

Well data from UD-63S will come at thé courtesy of UDLP.' See Table 3 for this information. ‘
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—--\Well 2-S was selected over 16-S as fhe better well to measure the 100 ppb TCE contour in this area.lf -
future evidence (e.g., hydraulic data) does not validate this assumption, this can be reconsidered.

MPCA plans to have UDLP install weils downgradient of the paint shop where 12,000 ppb TCE was
encountered.

The Navy will need copies of UDLP reports to understand if there is a possible influence of UDLP
contamination on NIROP plume conditions. The data will be evaluated to determine if it will be useful to
attempt to separate UDLP from NIROP-related contamination. See notes in Tables 1, 2, and 3 regarding
NIROP wells which may represent UDLP contamination.

Action : Navy must request UDLP reports from UDLP (or the MPCA).

~ The Navy noted that based upon negotiations with UDLP, UDLP will perform O&M responsibilities at the
NIROP for four years.

Action: Navy should elevate the resolution of separating UDLP and NIROP plumes through David
Douglas of MPCA.

Intermediate Wells:

Wells are identified in Table 1.

There is no aquifer material in the intermediate interval to the south of AT-5A/B, thus there are no wells in
this area.

The group determined, that there is a data gap in the intermediate zone north of MS-431. North of this well
“no intermediate wells exist to determine the 100 ug/l and other lesser concentration contours. Contours in
this area are inferred on AMR maps. A note of this monitoring data gap was made for latter discussion.
This data gap will be discussed in a segparate conference call. As noted in the summary of the 5/13/02
teleconference call this area and the appropriate amount of data needed to monitor this area is still being
evaluated by the partnering team.

Deep weIIs
Wells are presented in Table 1.

Assumption: The group hasn't completely established the degree of data variability and trends in a select
number of wells. The team will continue to track the information collected to better assess this.
Nevertheless, the characteristics are understood enough based upon the 1999 AMR data to select wells
at this time.

Prairie du Chien Wells
These wells are discussed separately below.

Decision Rule C2 (Compliance Wells:)

Concentrations in these wells will be compared to.surface water standards. Annual samphng should be
conducted to provide enough data to establish trends and facilitate these compansons The wells are
identified in Table 2.

Decision Rules C3 (Change in Plume Size, Shape, etc.) and C4 (Meet Cleanup Crlterla)

Shallow Wells _

Expectation: “Exterior” wells can be dropped from monitoring as the plume shrinks. No decision criteria
were developed for how decisions would be made to drop monitoring wells.

The isoconcentration that will be used to bound the plume for this decision is 5 ppb. This was based upon
assumption identified earlier (page 1) indicating that TCE is a sufficient indicator parameter. If this

- assumption proves to be invalid in each year's AMR then further evaluation will be needed. Other factors
than simply TCE will need to be taken into account.to make these decisions. The concentration of other
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. compounds will need to be evaluated and the combined risk from multiplée compounds will be part of the
- decision. It might be possible that criteria are exceeded for compounds other than TCE. The issue of
verification of results and the number of sampling events required to verify that concentrations are below
limits has not been discussed.

'Based upon stable concentrations, upgradient wells have been given a low priority until final closeout of

“the site, at which time better definition of what contamination might be coming-onto the site will become
an |mportant consideration. As a result, less frequent sampling can be used on these wells.

In-plume wells were selected for the shallow aquifer and are presented in Table 2.

Assumption: Since a capture system is in place monitoring source areas within the plume is less of a
priority and can be monitored less frequently. Therefore it-was agreed that the sampling frequency for in
plume wells should be once per 5 years. The next sample round should be in 2006.

* Discussion of ACP “in-plume” wells was deferred to later and are discussed in detail below)

Intermediate Wells _
Wells were selected and are presented in Table 2.

Well 3-1Sis a dual purpose well (in- plume well and plume edge to define the 100 ppb of TCE) is will be
sampled annually

A momtormg gap North of MS-43| was identified by the group in the intermediate zone. The monitoring
gap results in uncertainty in location of the 100 ug/l and other concentration contours. The 100 ug/l
contour is belng used to evaluate system performance. This is being evaluated by the partnering team at
the present-time.

Deep Wells A
Wells were selected and are presented in Table 2.

Based upon the 6/26/02 telecon, it was determmed that well 4-D will be sampled every two years. The
" sole purpose of including thls well is to define the 5 ppb line for TCE.

Sampllng frequencnes for MS-29D and MS-31D were not discussed in the mtg. Consistent with other in-
plume wells a sampling frequency of 1/5 yris recommended by TINUS (see Table 3).

Pralr/e du Chien Wells
These wells are discussed separately below.

»Demsnon Rules C5 (Enhance System Performance or Evaluate ACL’s) and C6 (Technical
Impract|cab|llty) ,

Well selection for this decision rule will be addressed in the ROD and 5 Year review. process. Ifitis
agreed by all parties that alternate concentration limits should be considered , the 5-year monitoring
mterval will not be frequent enough and will be addressed later.

Prairie du Chien Wells -Decision Rules C3, C4.and C6
TCE concentrations have ranged from non-detect to 7.9 ppb (5.5 ppb was incorrectly noted in the
meeting) in wells monitored. PCE was detected at 560 ppb in well 5-PC (upgradient to NIROP)

Based on these results (especially the low concentrations of in plume wells), the current sample
frequency is not necessary. The team agreed that these wells should be sampled once per 5 years
(Table 2). Although not required by the regulatory agencies, 5-PC will be sampled annually to establish
temporal upgradient concentrations due to offsite sources
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" Based upon the 6/26/02 telecon, it was determined that there is a need to monitor the condition of the PC
more frequently than every 5 years in select wells. This.is largely based on the importance of the PC
aquifer as a regional aquifer. Two PC wells (2-PC and MS-53PC) will be sampled on a frequency of
once every two years. The addition of these wells will allow the condition of the PC aquifer to be
monitored on a more frequent basis and determination of trends will emerge faster than would be the
case by sampling every five years. Specifically, MS-53PC will be sampled more frequently because it is
located downgradient from the Navy. Similar to monitoring 5- PC 2-PC erI be sampled more frequently to
track migration of offsite contamination onto the Navy property. .

ACP Well Selection

General Factors Considered When Selecting ACP Wells

e Blow by across the NIROP compliance line into ACP

» Representation of contamination not captured by the capture system in ACP wells

e System complexity

e Using certain wells to monitor the concentratrons along the comphance line and using these wells to
determine capture performance.:

¢ Trends: There is only one data set available. Significant changes have taken place in ACP.
Therefore it will be difficult to-eliminate wells from the monitoring program. At least 6 data points are
commonly used to establish a temporal trend.

o - Data will be useful in making future ACP remedy decisions.

Note: Water levels will be measured in all existing monitoring wells to be used to.construct equipotential
“maps for AMR reports and for evaluation of remedial actions.

Capture system performance monitoring: All wells (18-S, 26-S, MS-36S, MS-41S, 4-IS, MS-361, MS-411,
MS-451, 15-D, 36-D, and MS-41D) inside the noted polygons (solid) in the shaflow, intermediate, and
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Those wells noted with an
will be’'sampled semi- annually (see Table 3 for more information).

© %

ACP plume monitoring All wells inside the hoted polygons (dashed) in the shallow, intermediate, and
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Wells MS-44S and MS-441 will
also be sampled semi-annually for ACP monitoring (in addition to those wells listed above for semi- annual
sampling above see Table 3 for more information). : :

Vegetable oil pilot scale test monltorlng wells are not an issue here because we don't know degree of
success for that prolect

General Summary of Sampllng Frequency - ‘
Semi-annual sampling will begin in the Spring of 2003.. This was decrded because the work plan and
QAPP will not be able to be prepared and rewewed in time for Spring 2002 sampling.

,Th|s chart shows when wells (sampled annually or less frequently would be sampled:

2001 - 2002 | 2003 2004 2005. | 2006 | 2007 | 2008*
(completed) , . . '
~ byr , - | Byr
' 2yr - 2yr 2yr

* Indicates five-year review

. The 5 ppb contour line was examined. Based on numerous rounds of histofical results, the upgradient
* concentrations values have not changed appreciably. Therefore, the sampling frequency for wells used
to establish the 5 ppb contour line do not need to be sampled annually. Once every 2 years was selected ‘
. asa reasonable frequency :
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- Summary of Samplihg' Frequencies (see Tables and Figures 1, 2, 3 for more info) : ' G- .

~ Well Class Frequency
Veg oil wells (identified and sampled by CCl) Quarterly
Wells noted “ *” in the ACP Semiannual
All wells not in the other categories Annual
NIROP plume edge wells, and wells not Biennial (occurring once every two years)
‘needed to define 100 ppb isoconcentration
contour for TCE .
In-plume NIROP wells ' Every 5 years
PC Wells : ' Every 5 years with noted exceptions

North 40 Concerns: o : :

- Three trenches with leaked barrels were discovered in the early 1980’s NIROP site investigation. In the
OU2 R, investigators drilled through a barrel and an-emergency removal was done which identified
leaked barrels. . ’ :

.Two questions that have been raised are: :

1.. Where is contamination going and what is the-ground water flow direction? - : ,
Resolution: Modeling shows a more direct flow path to Mississippi River whereas hand drawn
contours show a more southerly then westerly path to river. The gradient is flat in the N40 and
one contour line generally is drawn through the area. Due to the flat gradients it is difficult to
definitively identify the groundwater flow direction. Consensus was reached that we should rely
on real measured hydraulic heads and professional interpretation of the data over modeling
output. We might rethink the MS-421 data and construction to verify contours (rethink the
monitored interval of this well). , » '

Resolution - Action: Keith Henn provided additional lithology data and a N40 monitoring well
review to the technical team by April 10, 2002. This was followed by a conference call on May 13 -

* 2002 at 11:00 am EST to initiate discussion on how to resodlve the North 40 monitoring issue and
-also the intermediate zone monitoring gap issue. Attendees of this meeting were Henn, Kulthau,
Davis, Thomas, and Betcher. Casey did not attend the call. - .

2. Do we need to install additional 2 nests of wells initially included in the budget? ' . ‘

Two topics were discussed [resolution included in () below]: g

a) Whether MS-421 is monitoring the Shallow or Intermediate Interval. (The technical team
concluded that MS-421 monitors the shallow interval and not the intermediate interval.- The
team noted that by moving this well to the shallow interval there are no monitoring wells in the
intermediate zone to monitor groundwater to the north of MS-43| and any groundwater
downgradient from the N40 area). ' o .

- b) "Information to assist in determining if additional wells are needed downgradient from the
North 40 (The information was provided, however the heed for wells was not resolved. The
regulatory agencies will draft a proposal on the number of wells needed and the rationale
from their point of view and submit this to the Navy for discussion. Likewise TtNUS will
confer further with the Navy). ' .

Groundwater Sampling Methods _ : . o

Keith Henn presented the issues around the various sampling methods. First, it was asked if our
sampling objective at this point in LTM is to (1) represent an exposure point concentration similar to
drinking water use, or (2) whether the measured concentrations should measure relative concentrations -
and temporal trends to determine the effectiveness of the remedial system. Slides were used illustrating
typical NIROP wells which show a lot of variability in earlier.data but less variability in later data.

Discussion ensued about whether use PDBs would be allowed for sample collection. The Navy A

maintained that data variability may be due in part to the current sampling techniques employed while _

PDBs could remove much of this variability. The MPCA added that much of the variability in the field may .
- had been removed by standardization of the purge and sample method and that the MPCA provided field
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oversight to help to insure that a consistent method was being used. It was also identified that vertical

. stratification within a well can require characterization of each monitoring well before PDB placement for
each well could be determined. The costs of this additional up front work have not been quantified nor
has the time needed to do this work determined. It was determined that some wells were located near
zones of higher contamination. The MPCA believes that PDBs would not be able to monitor these
situations as well as purge and sample methods.

Craig was not comfonable with them, in part, because some studies show that they do not address
stratification issues. EPA was also concern that the well screens may not bé ideally positioned vertically
to capture maximum concentrations of contaminants in the subsurface, but that extended purging helps to
capture contamination that may lie slightly above or below the well screen. The use of PDBs would not
allow for the creation of such an extended sampling zone from the currently installed wells. Two options
~were presented by TtNUS which could avoid the stratification issue yet measuring an “average”
concentration using the PDB: (1) Use of multiple PDBs with averaging across PDBs or (2) use a longer.
PDB bag in one well. It was proposed that the site could be periodically “rebaselined” using conventional
~ sample methods to verify PDB performance or to-draw correlations between PDBs and purge and sample
technigques. PDBs coupled with “rebaselining” would help us meet the objective of measuring exposure
point concentrations and determine the trends in the system to measure remedy performance. It was
stated that trying to use average concentrations by averaging multiple sample results or using long 10
foot bags defeated one advantage of the PDB method which is to determine concentrations from discreet
intervals in short screened wells. TINUS said that PDB can be used to monitor discrete intervals, but are
not limited to this - so 'defeating' the 'advantage' is not really relevant.

MPCA stated they were inclined not to approve the use of PDBs because the up front work to
characterize each well had not been done. In addition, numerous modifications have been made to the
well monitoring and extraction well systems. The sampling methods have been standardized for purge
and sample method so concentrations can be compared with past sampling information. The concern that
changing sampling methods ‘would add more confusion to data interpretation. Consensus was reached
that PDBs would not be used.

All agreed that the next RAWP should specify conventional purge and sample method (same as used in
2001) as the selected sampling method. An option was left to further evaluate the use of PDBs in the
future, especially in light of the apparent increased use of PDBs i in other states.

Action: Cliff was to verify that Parsons actually prefers purge and sample for the Vegetable Oil Pilot
Scale Test sampling.
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Attachment 1. DQO Meeting Record, 2001
DQO Meeting Attendees:

. Meeting Dates
Name Affiliation 3/21-3/24, | 5/24, | 712, | 7117- 8/21,

c® T T 19, F T
Joel Sanders - SOUTHDIV X X X
Thomas Bloom USEPA . X X% X
Hal.Davis USGS X X
Keith Henn TINUS X X X X
Mark Sladic TINUS X . X X X
Cliff Casey SOUTHDIV X X
B. Venky Venkatesh'" CH2MHILL X X X X
Brian Lewis : TtNUS X X X
John Betcher™. MPCA X X X
David Douglas™ MPCA X. X X
Rick kuhlthau'" Techlaw X X
Tom Johnston TINUS X X X X X
Paul Rice Galileo X
Todd Weidemeyer Parsons - X
Dan Griffiths Parsons . X
Mike Trojan . MPCA X

' Not present in the DQO meeting on Friday, March 23, 2001.

@ Left the DQO meeting on Friday, March 23, 2001 after addressing their comments. The meeting

lasted about half an hour beyond that point to address comments of other meeting participants.

®The first day of this meeting was a day of DQO training presented by John Warren and Tom Dixon of
EPA headquarters. : :

“) Arrived late on Tuesday.

C Charleston, SC _ /

F Fridley, MN
T Teleconference
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Attachment 2.

EVALUATION OF DIFFERENT METHODS FOR DETERMINING CAPTURE OF THE GROUND- WATER
. RECOVERY SYSTEM AT THE-NIROP FACILITY, FRIDLEY, MINNESOTA

~ INTRODUCTION

This document discusses 9 different methods that could be used to estimate the capture zone of the

-ground-water recovery system. Each of the methods is list in the table below and then discussed

individually. In reality, no one method may work best for all wells and the best resuit would be to use

several methods in comblnatlon

METHOD

:PROBABILITY THAT METHOD WILL SUCCEEDIN.

DETERMINING IF CAPTURE IS OR IS NOT OCCURRING.
AT9 AT8 AT7 AT3 | AT10 AT5A . | AT5B
Aquifer testing to' determine - Good Good | Good ‘Good* Good Good Good
Capture zone around wells ' ' ' .
Analytical equation ' .| Poor Fair -~ | Fair Fair ~ | Poor .| Good Good
MODFLOW (if the model matches Good Good Good Good Good Good Good
the heads and aquifer complexity ‘ ' ” ‘
within the vicinity of pumping
wells) '
‘Otherwise | Fair/ Fair/ - | Fair/ Fair/ _Fair/ Fair/ Fair/
i ' . - {Poor .| Poor | Poor Poor Poor | Poor Poor
Potentiometric maps and flowlines Good/ | Good/ Good/ . | Good/ = | Good/: | Good Good
. . ‘ - | Fair Fair | Fair Fair Fair.
Borehole flow meter Fair/ - | Fair/ Fair/ Fair/ Fair/ - | Fair/ Fair/
: : Poor [ Poor, Poor Poor Poor Poor Poor
Ground-water heat flow Fair/ Fair/ . | Fair/ Fairy | Fair/ Fair/ Fair/
_ ' Poor Poor Poor Poor Poor Poor Poor
Tracer tests Poor Poor Poor Fair Poor Poor Poor
Basic ground-water morgamc Fair/ Fair/ Fair/* | Fair/ Fair/ Fair/ Fair/
Chemistry Poor Poor Poor . | Poor - | Poor Poor Poor
Contaminant concentratlon Fair | Fair 1 Fair Fair Fair Fair -Fair

Changes over time -

DISCUSSION OF METHODS

Aqunfer testlng to determme capture zone around wells
This method was discussed in detail in the project proposal “Proposal for Determmmg the Capture Area of
Recovery Wells at the NIROP Facility, Fridley, Minnesota”, so it will not be discussed further here.

Analytlcal equatlon

Analytical equations such as thosé described by Grubb (1993), Javendel and.Tsang (1986), and

Todd (1976) can be used to determine the capture zone of a pumping well. These equations

assume steady-state pumping and steady-state flow conditions in the aquifer, as well as uniform
aquifer properties in the capture zone. Well AT5A is a very good candidate for this method, an
aquifer test was conducted on the well and indicated that it fits the assumptions of the equation.
Well AT5B should also be a good candidate because the aquifer has a definite upper boundary, -
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possible uniform permeability, and no nearby lateral boundaries. Wells AT9 and AT10 are ' ‘
probably the worst candidates for this method because of the immediate proximity of lateral low-

~ permeability clay layers. The method may work satisfactorily for wells AT3, AT7, and ATS8, the
aquifer conditions do not fit the assumptions of the method perfectly, but are probably close
enough to yield useful results.

MODFLOW :
If the MODFLOW model closely matches the heads in the vicinity of the pumping wells, uses the known aquifer
parameters from the aquifer tests and step-drawdown tests, and is able to accurately represent the distribution of
clays around the pumping wells then the model should do a. good job of predicting the capture zones.

"Flownets .
The flownet method could yield useful results because it is able to incorporate some aquufer complexuty

Borehole flow meter
This method has been discussed in considerable detail at the technlcal meetings and everyone probably
has already formed an opinion on their accuracy. | have given all the wells a ranking of fair/poor based on
the fact that some of the data already collected was contradlctory

: Ground-water heat flow
All the wells were given a ranking of fair to poor because heat flow data is generally hard to interpret. However
the data is already being collected and even a relatrvely simplistic interpretation may yield some useful results.

Tracer tests ' '

All the wells, except AT3A, were given a ranking of poor. Based on the evaluation conducted in the planning of
the “Proposat for Determining the Capture Area of Recovery Wells at the NIROP Facility, Fridley, Minnesota” it
appears that there are. few well-placed monitoring wells_for tracer injection. In addition, any tracer tests wou‘

probably be long-term pro;ects which would add to dlfflculty of their executron

Basic ground-water inorganlc chemistry .

Given the highly permeable sands and relatively fast flows the ground water would be expected to have relatively
uniform chemical propertied which is why | ranked all the wells fair/poor. But this ranking-is obviously speculative
and this method may give results that are better than expected. If basic water qualtty data has been collected in
the past |t may show that the method has merit. . .

Contaminant concentration changes over time

~ Inthe long term the contamination levels in the down gradient wells should trend downward and.
this would be evidence that the recovery system is achlevmg significant capture. If the ,

contamination levels in the down gradient wells remain high for an extended period of time then

this would be ewdence that significant amounts of contamination are not being captured.

However, it may take a significant amount time for this trend to develop even if the recovery
system is achieving complete capture. Low permeability zones in the vicinity of and up gradient of
- the monitoring wells could be storing and later releasing contamination, thus causing the
measured contamination levels to remain h|gh for a 3|gn|frcant period of time.

References .
Todd, D. K 1976, Groundwater Hydrology, John Wiley and Sons, 535 p.
Grubb, 1993 Analytical Model for Estimation of Steady State Capture Zones of Pumplng Wells in -
Confined and Unconfined Aquifers, Ground Water, v 31, No. 1, p.27 ' :
Javendel and Tsang, 1986, Capture-zone type curves: A tool for aqunfer cleanup, Ground Water V 24
No. 5, pp 616-625 ' o ‘
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Problem C. Groundwater Monitoring for Overall Contamination at NIROP .

DQO Step 1. State the Problem

Concerns:

» NIROP -groundwater contamination exceeds surface water and ground water ARARs and crrterron to
‘be considered (TBCs) as identified in the 5-yr review.
¢ Need to evaluate whether ROD remedy is protective of human health & envrronment
¢ Must obtain info to: .
: o - evaluate capture,
evaluate pilot study effectiveness
establish extent of contamination (horizontal and vertical)
evaluate integrity of compliance line at the river.
evaluate progress in aquifer restoration

O 0 0O

Problem Statement : We want to optimize the groundwater monitoring program while providing suffrcrent
data to determine whether the following are being achieved:
Contaminated groundwater is prevented from leaving the site
Contaminated groundwater is prevented from reaching the Mississippi River.
Change in the shape, size, and location, of plume are being tracked.
‘Contaminant levels are-being evaluated relative to surface water and groundwater standards.
Performance of remedial system is assessed (System = Existing ongoing remedral actions and any
- future remedial actions which are implemented). )
Practicability of achieving complete remediation is assessed (won't completely address this under
groundwater optrmrzatlon)

S A

o

DQO Step 2. State the Decision

Overall Decision Statement: Determine whether endangerment of public heath and the environment,
welfare through hydraulic control and recovery of all future migration of contaminated groundwater from
NIROP & recovery to the extent feasible of downgradrent contaminated groundwater has been prevented
- (paraphrased from the ROD)

Note: MPCA may be approached with a proposal for a variance if action levels are not achieved using the '
best available technology. :

A
Note: Groundwater receptors consrdered at NIROP:
»-  Those that drink water from the aquifer beneath or downgradlent of. NIROP
»  Those that drink water from the Minneapolis water supply
= Organisms living in the Miss. River.

Issue: There may be other ways to protect receptors.

Decrsron Statement ;

1. If contaminated groundwater (>100 ppb TCE) is migrating beyond the north and south edges of the
capture well line along the NIROP compliance line, (see assumptions, Step 4, Problem B) ,evaluate
potential system enhancements, source control, etc., as appropriate to improve the containment
system. If not, optimize groundwater monitoring system by selecting different pumping rates,
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deselecting wells from the list of monitoring/pumping, etc., as appropriate, based on best profession'al o

judgment using data analysis tools described in Attachment 2 (of Problem B: Effectiveness of Capture
Well System).

Note: The “capture well line” (wells AT-3, 5A/B, 7, and 8) is located as close as physically possible to the
“NIROP compliance line”.

If groUndwater with contaminants exceeding surface water criteria is entering the river,
evaluate/implement a remedy to prevent this (This is related to Problem A: ACP Vegetable Oil VOC
Reduction Pilot Study). If contaminated groundwater is not entering the river optimize groundwater

If the change in shape, size, concentration, and location of plume indicate that the remedy is deficient
or groundwater monitoring is insufficient, then make adjustments to mitigate the deficiency (action
depends on conditions). If no change in shape, size, and location, of plume that would indicate that a
deficiency is observed then optimize groundwater monitoring program further.

it groundwater COC concentrations are > their respective groundwater regulatory limits then continue
the remedy, evaluate remedial alternatives (e.g., LUC, etc.), and/or petition for ACL. If not,

It cleanup performance for the entire remedial system is unsatisfactory then enhance system
performance, evaluate technical impracticability of the system, evaluate remedial alternatives (e.g.,
LUC, etc.), and/or petition for ACL. If the cleanup performance is satisfactory, further optimize the

2.
monitoring program further.
3.
4.
recommend NFRAP and stop treatment.
5.
remedial system, if possible.
6.

If achievement of cleanup goals is practicable then continue applying the remedy. If not then

demonstrate technical impracticability of the cleanup goals and petition for an ACL.

Note: Iltem 6 above will only be evaluated when site conditions warrant such an evaluation (e.g.,.
remedial system is reaching asymptotic performance levels that do not meet action levels).

Note: Include discussion of applicability of additivity assumption'in the Minnesota HRL guidance at the
end the remedy in the “Inputs to decision”.

DQO Step 3. Inputs to the Decision

SW-846 Method 8260 (as specified in approved QAPP) abbreviated list for groundwater samples (8
COCs shown below)

Analyte List
Frequency of Location of Maximum
Analyte!” Detection Range of Detection| Concentration (date
(all data to date) (ug/L) androundin[])
1,1,1-Trichloroethane 202/1436 0.2 -690 003-TW-033-01
1,1-Dichloroethane 418/1436 0.2-170 MO5PC-[90_R11]
1,1-Dichloroethene 142/1436 0.2 - 380 003-TW-033-01 -
cis-1,2-dichloroethene 143/317 0.2 — 2440 118-S-[88_R01]
trans-1,2-dichloroethene 100/385 0.2 - 4700 18-S-[86_R04]
Tetrachloroethene 484/1436 0.2-560  |PC-5-{99 R11]
Trichloroethene - 1187/1436 0.4 - 140000 GW-01
Vinyl Chloride 32/1278 0.2 -40 003-TW-P09-01

* MDLs to meet regulatory limits (e.g., Decision Statement #2, lower DL for VC in compliance welis)

Well stabilization parameters (according to approved Remedial Action Workplan QAPP, Remedial
Action Monitoring Plan)
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Surface water and groundwater quality standards (Attachment TBD)
* Mass removal calculations from extraction wells only (Decision Statement #5)
Extraction well pumping rates and volumes (cumulative across all wells and individual wells, Decision
Statements #1, 3, 4, 5 and 6) :
Water levels from monitoring wells (Decision Statements #1, 3, 4, 5 and 6))
River gauge measurements (Decision Statements #1, 3, 4, 5 and 6)
Cost of Operation and Maintenance for GWTF (Decision Statements #1, 4, 5 and 6)
Potential remedial technology list (Decision Statement #4, 5 and 6)
Feasibility study of alternatives (Decision Statement #4, 5 and 6)
Technical impracticability guidance (Decision Statement #4, 5 and 6)

Note (Added by Keith Henn, evening of 7/19/01): Consensus: Because mass flux calculation results
along the compliance line are no longer needed this calculation will no longer be performed and included
in the AMR.

PQO Step 4. Define Site Bdundaries
Spatial Boundaries

All Decision Statements:
e Primary Concern: Unconsolidated aquifer (shallow, intermediate, and deep monitored intervals).
o PDC was evaluated to assess potential downward migration.

Assumption: For purposes of general plume tracking, TCE is representative of the distribution of all
contaminants (i.e., all 8 COCs).

Action ltem: Partnering team to'validate the above assumption by looking for coincidences of plume
shape for all 8 COCs. Tag maps will be included in the 2001 AMR to achieve this objective. If assumption
is not validated we will re-evaluate DQOs.

Decision Statement #1
e Zone of the NIROP plume that exhibits >100 ppb of TCE for contaminated groundwater beyond the
- north and south edges of the capture well line along the NIROP compliance line, see assumptions,
Step 4, Problem B)

" Decision Statement #2
s Zone of the NIROP plume that exhibits any of the 8 COCs > surface water regulatory limits along
Mississippi River compliance line of NIROP plume. A

Decision Statement #3

¢ Include PDC aquifer

¢ Mostly interested in plume edges of NIROP plume (see Problem B Effectiveness of Capture Well
System Step 4 Note).

Assumption: There are no spatial resolution requirements for estabhshlng the location of the plume
boundary.

Decision Statement #4
» Extent of TCE- contamlnated ground water that is > regulatory limits for unconsolldated and PDC
aquifers. :

Assumption: TCE is representative of all 8 COCs for purposes of defining perimeter of the plume,
however, in the interior of the plume all 8 COCs will be used.

Approved 8-21-01



Decision Statements #5 and #6 ' A -
» Extent of all 8 [COC]s in NIROP plume > regulatory I|m|ts for unconsohdated and PDC aqmters.v
¢ Also interested in interior of plume.

Temporal Boundaries
Note: Hefe_r to'Navy's Gutde to Optimal Groundwater Monitoring, Table 4-2 for guidance. .

General considerations: _ »
» - Temporal boundaries may be well-specific. -
+ Temporal boundaries may depend on how much data is available (how many rounds of data).
Duration of sampling program:
* Referto Problem D: Exit Strategy
~« Frequency of sampling (can be handled under Step 7). Includes conSIderatlon of:
» . Slope of the concentration trend line (approaching asymptote) '
e Sample data variability (i. e., noise)
e Sampling program changes that are necessary because of containment or treatment system
- changes
e Spatial density of sampllng points relatlve to hydrogeologic complexity’ and prOX|mlty to source
areas. :

- Decision Statement #1

+ Refer to all general consrderatlons No other decrsnon—specmctemporal boundanes

Decision Statement #2 :
e . Duration of sampling program is such that we erI monltor untrl we are able to achieve compllance
with surface water criteria, including verification.

Decision Statements #3, 4, 5, and 6 .
» Referto all general considerations. No other decision —specific temporal boundaries.

DQO Step 5. Decision Rules

1. If contaminated ground water (>100 ppb TCE) is migrating beyond the north and south edges of the

capture well line along the NIROP compliance line, see assumptions, Step 4, Problem B) based upon

the weight of evidence using water level data, TCE concentration trends, and capture zone analysis,
then evaluate potential system enhancements, source control, etc., as appropriate.. If not, then
. optimize the system by selecting different pump rates, deselecting wells from the list of
monitoring/pumping, etc., as appropriate based on best professional judgment using data analysis
tool identified in Attachment 5. (this is related to Problem B: Effectiveness of Capture Well System).
- 2. Continue to study/implement a remedy (e. 9., Vegetable Oil) until the ground water contaminant
concentrations for each COC in all compliance wells are below their respective surface water
criterion. (This is related to Problem A: ACP Vegetable Oil VOC Reduction Pilot Study). |
contaminated ground water is not entering the river optimize. ground water monltorlng program
further. . :

 Action Item: Partnering Team will involve stat|st|crans to assist the team in ldentlfylng how we are going to
determine whether groundwater concentrations are below surface water criterion for Decision Rules #2
and 4. Not completed as of August 23, 2001 ‘however progress has been made with EPA statistician (A.
Lubin) ‘

3. It the change’in shape, size, concentration, and location of plume based: upon the weight of evidence
usrng water level data, TCE concentration trends, and capture zone analysis, indicates that the
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remedy-is deficient or groundwater monitoring is insufficient, then make adjustments to mitigate the
deficiency (action depends on conditions). If no change in shape, size, and location, of plume that
would indicate that a deficiency is observed, then optimize the ground water monltonng program
further.

4. If ground water concentrations in the unconsolidated aqunfer are > their respective ground water limits
for any of the 8 COCs in any NIROP site well then continue the remedy, evaluate remedial
-alternatives (e.g., LUC, etc.), and/or petition for ACL. f not, recommend NFRAP and stop treatment.

5. I cleanup performance for the entire remedial system does not achieve cleanup goals within a

" " reasonable timeframe after source reduction/removal/control, then enhance system performance,
evaluate technical impracticability of the system, evaluate remedial alternatives (e.g., LUC, etc.),
and/or petition for ACL. If the cleanup performance is satlsfactory, further optimize the remedial
system, if possibie.

6. If achievement of cleanup goals is practicable then continue applying the remedy. If not then
.demonstrate technical impracticability of the cleanup goals and petition for an ACL.

Note: Decision Rule #6 will be evaluated per the téchnical impracticability guidance.

' "DQO Step 6. Establish Decision Error Toiéraﬁce LeVéis

Note: The Partnering Team has deferred this step to the statisticians. In this process the statisticians will
review and use the Navy's Guide to Optimal Groundwater Monitoring as a guide and to address this
problem.

DQO Step 7. Optimize the Design
| " Well Selection Meeting
(DQO Meeting #3)
NIROP Fridley
Charleston, SC
M_arch 6-7,2002
' (Fin‘al.ized pef 6/26/02 tele.-c‘on)‘

. "~ Attendees

Jeff Meyers — Navy _ Keith Henn — TtNUS (2)

Cliff Casey — Navy : Mark Sladic - TtNUS (2)
John Betcher — MPCA (1, 2) Tom-Johnston - TtNUS

Rick Kuthau — EPA contractor (2) Paul Rice - ICLD

Hal Davis -USGS : ' Craig Thomas - US EPA YV (2)

Venky Venkatesh -CH2MHill/CCI

Notes:
(3) J. Betcher has proxy to dlscuss any issue and make decisions-for MPCA because David Douglas
could not attend the meetlng L
(4) Partnmpants in the 6/26/02 teleconference

N

Theé purpose of this meeting was to select monitoring wells, sampling procedures, and other related items
to complete NIROP Fridley data quality objectives (DQOs) Problem C. The results of this meeting will be
the basis for the 2002 RAWP. The “previous DQO meetings” (including decision rules) noted in this
document refer to. meetings held on March 19-23, 2001 and July 17-19, 2001. .

Tools were discussed to assist in the-well selection process. Based upon discussion at the previous

DQO meetings,.geostats were introduced by the Navy as a tool. The EPA and MPCA raised questions
about the validity of using geostatistics or other computerized means (e.g., MAROS software) of
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evaluating the site data given the complexity of the-geology and hydrogeology at the site. MPCA and EPA -
. expressed concerns.that the geostatistical evaluation of the monitoring network that was done in the past ‘
was no longer relevant. However, as identified in the meeting, the Navy was prepared to discuss an

updated geostatistical evaluation of the site which included the numerous additions made to the

monitoring network based upon the 1999 AMR data. MPCA and EPA asked that if the Navy intends to

identify new information or tools in the meeting that it be sent out ahead of the meeting for review. The

MPCA expressed the concern that the complexity of the site hydrogeology may violate some of the

assumptions of geostatistics. For purposes of this meeting, it was agreed that only hand contouring

(triangulation and no geostats) and professional judgement will be used to establish contaminant

isoconcentration contours. The discussion did cover the use of geostatistics in the future, including the

possibility of the team receiving training in geostatistics. However, this decision was postponed until later

in the meeting. At the end of the meeting, it was determined by the group that since the team had been

successful in identifying monitoring purposes and needs for individual wells, the use of geostatistics was

not necessary and would not be pursued any further. The group decided that MAROS software will not be

used. '

Assumption: TCE concentrations are assumed to be the best indicator parameter of plume size, shape,
and location at this time since the majority of VOC contamination in ground water is TCE. This will be
tested in the 2001 Annual Monitoring Report (AMR). All eight COCs (which include TCE degradation
‘products) identified in previous DQO meetings will be evaluated. Unless this evaluation shows that the
assumption is not correct (e.g., if daughter products of TCE increase or are expected to increase based
on remedy) TCE will be used as the indicator parameter for the NIROP plume for the AMR reports.

Assumption: In previous DQO meetings it was agreed that the 100 ppb TCE contour would be used to
_establish the capture zone performance, at least until site is near closure, at which time a more stringent
criterion regarding the identification and bounding of contamination will apply. This assumption will be
evaluated annually in'the AMR (March, 2002). '

Assumption: The well selection perfbrmed is based up 1999 AMR data and 2001 potentiometric surface
- - contour maps. It was determined that this data is the most current agreed representation of the site
conditions. : ' -

Assumption: Annual reviews of well selection will take placé in each AMR. Modifications will be made
based upon new or more complete data sets, as needed. :

Assumption: It was noted in the 6/26/02 telecon that many wells have muitiplé monitoring purposes (as
defined below). If a well is to be eliminated from the monitoring network in the future all of these
purposes must be evaluated before it can be eliminated.

Development of a Decision Tree
The team discussed the types of information needed to achieve the project objectives. Later the team
decided that, instead of dealing in the abstract, the team should actually go through a well selection
process. Through this process the factors that are important would tabulated to develop a decision tree.
- An attempt was made to capture the thinking behind well selection and to establish how data would be
used to support decision making for the 6 decision rules identified in previous DQO meetings. During the
selection process the following general factors were identified with the understanding that particular
circumstances could cause other factors to be important:

* Relative well concentrations (a desire to bias toward wells with higher concentrations wells)

e Upgradient concentrations : ' ‘

Proximity of wells to each other (a concern over redundant data due to wells located closé together)
Bracketing important concentration contours with “clean” and “dirty” samples.

Historical data, especially temporal and spatial trends : 4 _
Geology of the site (e.g., the influence of low permeability zones on contaminant movement) o .
Representativeness of wells for various purposes (e.g., the capture system vs. plume edge) ‘

~
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‘e Data variability (e.g., site variability, sampling variability)

NIROP versus non-NIROP contamination

Where appropriate, wells were classified as cross-gradient, upgradient, in-plume, etc (Tables 1 and 2).
Some wells were selected based on inclusion in more than one classification and may therefore have
multiple classn‘lcatlons The text below ties the well selections to the 6 decision rules and provides
ratlonale

Decision Rule #C1 (Capture system performance):

Shallow Wells
These wells are listed in Table 1

Because MS-40S and MS-40l both monitor the shallow monitored interval, and MS-40S has historically
had higher concentrations between the two wells, it was decided that MS-40S would adequately monitor
the 100 ug/l contour and MS-40! would not need to be monitored..

Well data from UD-63S will come at the courtesy of UDLP. See Table 3 for this ihformation.

Well 2-S was selected over 16-S as the better well to measure the 100 ppb TCE contour in this area. If
future evidence (e.g., hydraulic data) does not validate this assumption, this can be reconsidered. -

MPCA plans to have UDLP install wells downgradlent of the paint shop where 12,000 ppb TCE was
encountered. A

The Navy will need copies of UDLP reports to understand if there is.a possible influence of UDLP _
contamination on NIROP plume conditions. The data will be evaluated to determine if it will be useful to
attempt to separate UDLP from NIROP-related contamination. See notes in Tables 1, 2, and 3 regardlng ’
NIROP wells which may represent UDLP contamination.

Action : Navy must request UDLP reports from UDLP (or the MPCA).

The Navy noted that based upon negotlatlons with UDLP, UDLP will perform O&M responsibilities at the -
NIROP for four years.

Action: Navy should elevate the resolution of separating UDLP and NIROP plumes through David
Douglas of MPCA

Intermed/ate Wells:

Wells are identified in Table 1.

There is no aquifer material i in the intermediate interval to the south of AT-5A/B, thus there are no wells in
this area.

The group determined, that there is a data gap in the intermediate zone north of MS-43I. North of this well
no intermediate wells exist to determine the 100 ug/l and other lesser concentration contours. Contours in
this area are inferred on AMR maps. A note of this monitoring data gap was made for latter discussion.
This data gap will be discussed in a separate conference call. As noted in the summary of the 5/13/02
teleconference call this’area and the appropriate amount of data needed to monitor this area is still being
evaluated by the partnering team. . \

Deep wells
Wells are presented in Table 1.

Assumption: The group hasn't completely established the degree of data variability and trends in a select

number of wells. The team will continue to track the information collected to better assess this.
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Nevertheless, the characteristics are understood enough based upon the 1999 AMR data to select wells ‘
at this time.

Prairie du Chien Wells
These wells are discussed separately below.

Decision Rule C2 (Compliance Wells:) _

Concentrations in these wells will be compared to surface water standards. Annual sampling should be
conducted to provide enough data to establish trends and facilitate these comparisons. The wells are
rdentlfred in Table 2.

Decrsmn Rules C3 (Change in Plume Size, Shape, etc.) and C4 (Meet Cleanup Criteria)

Shallow Wells .
Expectation: “Exterior” wells can be dropped from monitoring as the plume shrinks. No decision criteria
were developed for how decisions would be made to drop monitoring wells.

The isoconcentration that will be used to bound the plume for this decision is 5 ppb. This was based upon
assumption identified earlier (page 1) indicating that TCE rs a sufficient indicator parameter. If this
assumption proves to be invalid in each year's AMR then further evaluation will be needed. Other factors
than simply TCE will need to be taken into account to make these decisions. The concentration of other
compounds will need to be evaluated and the combined risk from multiple compounds will be part of the
decision. It might be possible that criteria are exceeded for compounds other than TCE. The issue of
verification of results and the number of sampling events required to verify that concentrations are below -
limits has not been discussed.

Based upon stable concentrations, upgradient wells have been given a low priority until final closeout of
the site, at which time better definition of what contamination might be coming onto the site will become
an important consideration. As a result, less frequent sampling can be used on these wells.

In-plume wells were selected for the shallow aquifer and are presented in Table 2.

Assumption: Since a capture system is in place monitoring souree areas within the plume is less of a
priority and can be monitored less frequently. Therefore it was agreed that the sampling frequency forin
- plume wells should be once per 5 years. The next sample round should be in 2006.

Discussion of ACP “in-plume” wells was deferred to later and are discussed in detail .beIo‘w.I

Intermediate Wells
Wells were selected and are presented in Table 2.

~ Well 3-1S is a dual purpose well (in-plume weII and plume edge to define the 100 ppb of TCE) is will be
sampled annually.

A monitoring gap North of MS-43| was identified by the group in the intermediate zone. The monrtorlng
gap results in uncertainty in location of the 100 ug/l and other concentration contours. The 100 ug/l
contour is being used to evaluate system performance. This is being evaluated by the partnering team at
the present time.

Deep Wells
Wells were selected and are presented in Table 2.

Based upon the 6/26/02 telecon, it was determined that well 4-D will be sampled every two years. The
sole purpose of including this well is to define the 5 ppb line for TCE. _ ' '
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Sampling frequencies for MS-29D and MS-31D were not drscussed in the mtg. Consistent wrth other in-
plume wells a sampling frequency of 1/5 yr is recommended by TtNUS (see Table 3).

Prairie du Chien Wells :
These wells are discussed separately below.

Decision Rules C5 (Enhance System Performance or Evaluate ACL’s) and C6 (Technical
Impracticability)
"Well selection for this decision rule will be addressed in the FtOD and 5 Year review process. If itis
agreed by all parties that alternate concentration limits should be considered , the 5-year monitoring
interval will not be frequent enough and will be addressed later.

Prame du Chien Wells —Decision Rules C3, C4 and CG
TCE concentrations have ranged from non-detect to 7.9 ppb (5.5 ppb was mcorrectly noted in the
_ meeting) in wells monitored. PCE was detected at 560 ppb in well 5-PC {(upgradient to NIROP).

Based on these results (especially the low concentrations of in plume wells), the current sample
frequency is not necessary. The team agreed that these wells should be sampled once per 5 years.
(Table 2). Although not required by the regulatory agencies, 5-PC will be sampled annually to establrsh s
temporal upgradlent concentrations due to offsite sources.

- Based upon the 6/26/02 telecon, it was dete_rmined that there is a need to monitor the condition of the PC
more frequently than every 5 years in select wells. This is largely based on the importance of the PC
aquifer as a regional aquifer. Two PC wells (2-PC.and MS3-53PC) will be sampled on a frequency of
once every two years. The addition of these wells will allow the condition of the PC aquifer to be |
monitored.on a more frequent basis and determination.of trends will emerge faster than would be the-
case by sampling every five years. Specifically, MS-53PC will be sampled more frequently because it is
located downgradient from the Navy. Similar to monitoring 5-PC, 2-PC will be sampled more frequenﬂy to
track mlgratron of offsite contamination onto the Navy property. '

ACP Well Selection _
General Factors Considered When Selecting ACP Wells
e Blow by across the NIROP compliance line into ACP
o Representation of contamination not captured by the capture system. in ACP wells
e System complexity
¢ Using certain wells to monrtor the concentratlons along the complrance line and using these wells to
. determine capture performance.
» Trends: There is only one data set available. Significant changes have taken place in ACP.
" Therefore it will be difficult to eliminate wells from the monltorrng program. At least 6 data points are
. ‘commonly used to establish a temporal trend. ,
-« Data will be useful in making future ACP remedy decisions.

. Note: Water levels will be measured in all existing monltorlng wells to be used to construct equrpotentral
. maps for AMR reports and for evaluation of remedial actions. :

Capture system.performance monitoring: All wells (18 -S, 26-S, MS-36S, MS-41S, 4-1S, MS-361, MS-411,
MS-45l, 15-D, 36-D, and MS-41D) inside the noted.polygons (solid) in the shallow, intermediate, and
deep intervals (Figures 1, 2, and 3, respectrvely) will be sampled annually. Those wells noted with an
-will be sampled semi-annually (see Table 3 for more information).

]

ACP plume monitoring All wells inside the noted polygons (dashed) in the shallow, intermediate, and
deep intervals (Figures 1, 2, and 3, respectively) will be sampled annually. Wells MS-44S and MS-44} will
also be sampled semi- annually for ACP monitoring (in addmon to those wells listed above for semi-annual
samplrng above; see Table 3 for more information).
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Vegetable oil pilot scale test monitoring wells are not an issue here because we dont know-degree of ;
success for that project. .

General Summary of Sampling Frequency
Semi-annual sampling will begin inthe Spring of 2003. This was decided because the work plan and
QAPP will not be able to-be prepared and reviewed in time for Spring 2002 sampling.

This chart shows when wells (sampled annually or less frequently would be sampled;

2001 2002 | 2003* | 2004 2005 2006 2007 | 2008*
(completed) . NS '
5yr ' . . Syr
2yr 2yr . 2yr

* Indicates five- year review

~The 5 ppb contour line was examined. Based on numerous rounds of historical results, the upgradient
concentrations values have not changed appreciably. Therefore, the sampling frequency for wells used

" to establish the 5 ppb contour line do not need to be sampled annually Once every 2 years was selected

.. as a reasonable frequency. :

'Sumrnary of Sampling Frequencies (see Tables and Figures 1, 2, 3 for more info)

Well Class 2 Frequency
Veg oil wells (identified and sampled by CCH) Quarterly ‘
Wells noted “ *” in the ACP Semiannual
'|_All wells not in the other categories Annual :
NIROP-plume edge wells, and wells not Biennial (occurnng once every two years)
needed to define 100 ppb isoconcentration ‘. C
contour for TCE T - . ‘
In-plume NIROP wells ' Every 5 years .

PC Weills : E Every 5 years with noted exceptions

~ North 40 Concerns: .

Three trenches with leaked barrels were discovered in the early-1980’s NIROP site mvestlgatlon in the
QU2 R, investigators drilled through a barrel and an emergency removal was done WhICh rdentrfled
leaked barrels

Two questions that have been raised are: .

" 1. Where is contamination going and what is the ground water flow direction?

Resolution: Modeling shows a more direct flow path to Mississippi River whereas hand drawn
contours show a more southerly then westerly path to river. The gradient is flat in the N40 and
one contour line generally is drawn through the area. Due to the flat gradients it is difficult to
definitively identify the groundwater flow direction. Consensus was reached that we should rely .
on real. measured hydraulic heads and professional interpretation of the data over modeling
output. We might rethink the MS-42I data and construction to verify contours (rethlnk the
momtored mterval of this well).

3. ‘Dowe need to install additional 2 nests of wells initially mcluded in the budget'7
, Resolution - Action: Keith Henn provided additional lithology data and a N40 monitoring well
review to the technical team by April 10, 2002. This was followed by a conference call on May 13
2002 at 11:00 am EST to initiate discussion on how to resolve the North 40 monitoring issue and
also the intermediate zone monitoring gap issue. Attendees of this meeting were Henn, Kulthau,
Davis, Thomas, and Betcher. Casey did not attend the call.

Two toprcs were discussed [resolutlon mcluded in () below]: : ’ o ‘
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c) Whether-MS-42l is monitoring the Shallow or Intermediate Interval. (The technical team
_.concluded that MS-421 monitors the shallow interval and not the intermediate interval. The
team noted that by moving this well to the shallow interval there are no monitoring wells in the -
intermediate zone to monitor groundwater to the north of MS-43I and any groundwater

. downgradient from the N40 area).

- d) Information to assist in determining if additional wells are needed downgradient from the
North 40 (The information was provided, however the need for wells was not resolved. The
regulatory agencies will draft a proposal on the number of wells needed and the rationale
from their point of view and submit this to the Navy for discussion. Likewise TtNUS will
confer further with the Navy). '

~ Groundwater Sampling Methods

Keith Henn presented the issues around the various sampling methods First, it was asked if our
sampling objective at this point in LTM is to (1) represent an exposure point concentration similar to

drinking water use, or (2) whether the measured concentrations should measure relative concentrations

and temporal trends to determine the effectiveness of the remedial system. Slides were used illustrating

- typical NIROP wells which show a lot of variability in earlier data but less variability in later data.

Discussion ensued about whether use PDBs would be allowed for sample collection. The Navy
maintained that data variability may be due in part to the current sampling techniques employed while
PDBs could remove much of this variability. The MPCA added that much of the variability in the field may

. had been removed by standardization of the purge and sample method and that the MPCA provided field .

oversight to help to insure-that a consistent method was being used. It was also identified that vertical
stratification within a well can require characterization of each monitoring well before PDB placement for
each well could be determined. The costs of this additional up front work have not been quantified nor
has the time needed to do this work determined. [t was determined that some wells were located near
zones of higher contamination. The MPCA believes that PDBs would not be able to monitor these
situations as well as purge and sample methods.

Craig was not comfortable with them, in part, because some studies show that they do not address '
stratification issues. EPA was also concern that the well screens may not be ideally positioned vertically

“ to capture maximum concentrations of contaminants in the subsurface, but that extended purging helps to
capture contamination that may lie slightly above or below the well screen. The use of PDBs would not
- allow for the creation of such an extended sampling zone from the currently installed wells. Two options

were presented by TtNUS which could avoid the stratification issue yet measuring an “average”.
concentration using the PDB: (1) Use of multiple PDBs with averaging across PDBs or (2) use a longer
PDB bag in one well. It was proposed that the site could be periodically “rebaselined” using conventional
sample methods to verify PDB performance or to draw correlations between PDBs and purge and sample
techniques. PDBs coupled with “rebaselining” would help us meet the objective of measuring exposure

_ point concentrations and determine the trends in the system to measure remedy performance. it was
" stated that trying to use average concentrations by averaging multiple sample results or using long 10

foot bags defeated one advantage of the PDB method which is to determine concentrations from discreet
intervals in short screened wells. TtINUS said that PDB can be used to monitor discrete intervals, but are
not limited to this - so 'defeating’ the ‘advantage' is not really relevant.

MPCA stated they were inclined not to approve the use of PDBs because the up front work to
characterize each well had not been done. In addition, numerous modifications have been made to the
well monitoring and extraction well systems. The sampling methods have been standardized for purge
and sample method so concentrations can be compared with past sampling information. The concern that

.changing sampling methods . would add more confusion to data interpretation. Consensus was reached

that PDBs would not be used.
All agreed that the next RAWP should specify conventional purge and sample method (same as used in -

2001) as the selected sampling method. An option was left to further evaluate the use of PDBs in the
future especially in llght of the apparent increased use of PDBs in other states.
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Action: Cliff was to venfy that Parsons actually prefers purge and sample for the- Vegetable Oil Pilot
Scale Test sampling. ,
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- TABLE 1

. PROBLEM C DECISION RULE 1
SUMMARY OF MONITORING WELL TYPES!"” FOR GROUNDWATER MONITORING
DEFINED IN WELL SELECTION MEETING MARCH 2002
NIROP FRIDLEY

Wells Needed to Detine Plume Edge (to define 100 ppb of TCE) (2, 4)

NIROP Shallow Wells

2-S USGS 2 MS-40S
5S USGS 5 MS-421 (3)
6-S USGS 8 MS-43S
17-S MS-34S MS-525(1)

19-5(1) UD-635(1,5)

7-S ; -

NIROP Intermediate Wells

3IS MS-45!
MS-291 MS-461
MS-411
-MS-431
MS-44)
N!ROP Deep Wells
8-D MS-36D MS-43D
9-D MS-40D MS-44D
15-D MS-41D MS-47D
MS-35D

NIROP Bedrock Wells

Not applicable

Notes:
(1) The groundwater ttow direction in the southem portion of the ACP indicates that the TCE detected in wells MS-525, MS-521, and MS-

520 and perhaps wells 19-S, MS-511, and 9-D may originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000).
This statement should be documented with all sample results from these wells in each AMR. MPCA, Navy, and UDLP will distinguish
between contamination from NIROP and UDLP in the future.

(2) Based upon 1999 AMR analytical data.

(3) This well has been moved to the shallow zone per the tele-con on May 13, 2002.

(4) Many wells have multiple monitoring purposes. if a well is to be eliminated from the monitoring network in the future all of these
purposes must be evaluated before it can be eliminated.

(5) Data from UD-63S. will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 or so months of AMR
data). If data is not available then 20-S will be sampled in its place. If this is the case 20-S will represent the plume edge at this location
(i.e., in place of UD-63S). '
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TABLE2'

PROBLEM C DECISION RULE 2,3 4 .
SUMMARY OF MONITORING WELL TYPES(1,7) FOR GROUNDWATER MONITORING
) DEFINED IN WELL SELECTION MEETING MARCH 2002
NIROP FRIDLEY

Point of

Back- l Cross- - l Down- I
Upgradient ground™ |- gradient | Plume Edge In-Plume NIROP Wells in the ACP (8) gradient | Compliance | Sentinei® Off-Base
NIROP Shallow Weils . .
) 16-S MS-525(3) 3-5(4) . USGS 5 MS-38S . USGS-5
15-S MS-525(3} 5-S 8-5(4) 17-S MS-39S8 MS-43S
21-S . USGS 8 7-S 9-S(4) i 24-S MS-40S MS-443
23-8 - 16-S MS-28S(4) -11-8 MS-41S 278
25-5 MS-295(4) MS-34S 18-S MS-47S
USGS 5 MS-30S(4) MS-358 27-8 : MS-49S
USGS 8 MS-315(4) ) MS-365 | Ms-47s 19-S (3)
UD-635(2,3) MS-325(4) MS-37S MS-49S
MS-335(4) ) ) MS-43S8 26-S
- MS-44S 14-1S
MS-455 19-S (3)
MS-46S -

NIROP Intermediate Wells .
1-1S 10-1S MS-431 3-18{4) N MS-34i MS-411 MS-43|
2-1S - ) MS-521(3) 5-1S(4) MS-351 MS-45| MS-44|

- - (5). MS-281(4) - MS-361 MS-46) 16-1S
MS-291(4) S MS-431 MS-471 MS-471
MS-301(4) . ) MS-441 MS-49t MS-49)
MS-311(4} 6-1S MS-511 (3) MS-51l (3)
MS-321(4) ) 8-1S 4-1S
MS-33I(4) - 12-1S 15-1S
: i 1318 16-1S

NIROP Deep Welis
1-D . none available 2-D "~ 12-D (4) MS-29D (4) MS-34D 6-D MS-430
14-D 4-D ~_MS-28D (4) MS-31D (4) MS-35D0 - 7-D MS-44D

. * MS-30D (4) MS-36D 8-D 16-D -
MS-320 (4) MS-41D 9-D (3) MS-47D
MS-33D (4) MS-43D 15-D MS-49D
MS-44D 16D 9-0 (3)
MS-47D 17-D
MS-49D MS-40D -

NIROP Bedrock Wells(6)

1-PC (6) 4-PC(6) MS-48PC (6)

2-PC (6) §-PC (6) MS-50PC (6)

3-PC'(6) ' MS-53PC (6)

Fridiey Well 13

Notes:

{1) No background wells at the site due to offsite contamination migrating onto the Navy property. .
(2) Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 or so months of AMR data). !f data is not available then 20-S will be sampled in its
place. If this is the case 20-S will represent the plume edge at this location (i.e., in place of UD-63S). ) .
(3) The groundwater fow direction in the southem portion of the ACP indicates that the TCE detected in wells MS-52S, MS-52I, and MS-52D and perhaps wells 19-S, MS-511, and 9-D may originate from
the UDLP site. This has been noted in the 1999 AMR (TINUS, 2000). This statement should be documented with all samptle resulls from these wells in each AMR. MPCA, Navy, and UDLP will °
distinguish between contamination from NIROP and UDLP in the future. .
(4) These wells will be sampled once every § years beginning in 2001 (je., the next sample round will be in 2006).

’ {5) Northwest of NIROP Plant building (western N40 area) monitoring is pending further discussion.
(6) The well types for this Iéyer were not identified-by the Parntering Team. .
(7) Many wells have multiple monitoring purposes. if a well is to be eliminated from the monitoring network in the future all of these purposes must be evdluated before it can be eliminated.

(8) Refer to the well meeting notes and polygons noted by the partnering team on the altached Figures 1, 2; and.3.

il




) " TABLE 3
SUMMARY OF GROUNDWATER SAMPLING NETWORK?>®
DEFINED IN MARCH 2002 WELL SELECTION MEETING -
: NIROP FRIDLEY
Page 1 0of 3

s

2001 (completed) 2002 2003" 2004 2005 2006 20077 _|2008"2}
* semi- . semi- semi- semi- * semi- -semi- |
annual | annual quaner!y‘a’ annual | annual annual annual | annual | annual | annual | annual | annual | annual
NIROP Shallow Wells )
1-S ) X : X
2-S i X - X
3-8’ X
4-S
5-8 . X . X
6-S I . X X X X
7-S ) X X
8-S
9-S
10-S . .
11-S X X X X
11-SB : i :
12-S
13-S
14-S
14-1S
15-S
16-S
17-S
18-S
19-8'

20-8*
21-§
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23-S
24-S X
25-S
26-S

27_33,5

MS-28S8
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MS-308
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MS-328
._MS-338
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MS-358
MS-36S
MS-378
MS-38S
MS-398
MS-408
MS-40!
MS-41S
MS-43S
MS-44S8
MS-458°°
MS-46S
MS-475™°
MS-49S
MS-5257
USGS 1
USGS 2
USGS 3
USGS 4 . :
USGS 5 X . X X X . X X
USGS 6
USGS 7
USGS 8 X X X X - X : X
USGS 9 ) . )
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TABLE3 _

SUMMARY OF GROUNDWATER SAMPLING NETWORK>®
DEFINED IN MARCH 2002 WELL SELECTION MEETING
NIROP FRIDLEY
Page20f 3

n
g
%

2008"%

2001 (completed) 2002 2003" 2004 : 2005 2006
semi- semi- semi- semi- semi- semi-
annual annual | quarterly®| annual | annual annual annual | annual | annual | annual | annual | annual annual

7-1S
8-S
_10-1S
12-1S .
13-1S
15-1S
16-1S
MS-281
MS-291
MS-301
MS-311
MS-321
MS-33I
MS-341
MS-351
MS-36l
MS-411
MS-421°
MS-431
MS-44|
MS-45)
MS-46i
MS-471
MS-49|
MS-511
MS-521
AT-3A X . X X X X X
AT-10 X X X X X X

x
>

XXX >

>
XX > ([ > >xf>x
XXX >x
XX X[ > x>

XXX X]x

*XIx
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x
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x
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TABLE 3
SUMMARY OF GROUNDWATER SAMPLING NETWORK?®......
DEFINED IN MARCH 2002 WELL SELECTION MEETING
NIROP FRIDLEY

Page3of 3
2001 (completed) 2002 2003" 2004 2005 2006 2007® |2008"2)
semi- semi- | semi- semi- ) semi- semi-
annual annual quaneﬂy(g) annual annual annual annual annual annual annual annual annual annual
MS-50PC X s
MS-53PC X X X X &
Fridley Well 13| X X X X §
f . [+]
NIROP ACP Oil injection Wells® &
PES-CW-1 X 2
PES-CW-2 X g
PES-CW-3 X 2
PES-MW-1 X , 3
PES-MW-2 X ’ g
PES-MW-3 X g
PES-MW-4 X 2
PES-MW-5 X 3
{PES-MW-6 X £
PES-MW-7 X ' g
PES-MW-8 X &
PES-MW-9 X g
PES-INJ-1 X 3
PES-INJ-2 X »oa
PES-INJ-3 X g
PES-BG-1 X a
BG-2 X §
BG-3 X
g
UNITED DEFENSE LP WELLS 8
upe3-s* | | ’ X X X 3

Notes:
1. Five year Review Report
2. LTM will be evaluated each year in the Annual Monitoring Report. Plan for 2007 and 2008 will be determined based upon 2006 data.

. 3. Quarterly sampling will be performed by CCl for the Veg. Oil Treatability Study at a frequency of 0, 2, 5, 8, 12 months plus any contingency sample rounds. Sampling began in December 2001.
4. Data from UD-63S will come at the courtesy of UDLP. This data may be collected at a different period (~within 6 or so months of AMR data). f data

is not available then 20-S will be sampled in its place. If this is the case 20-S will represent the plume edge at this location (i.e., in place of UD-63S).

5. Navy is sampling on an annua! basis to determine the contaminant migration coming from an upgradtent source. This decision is not being dictated by the regutatory agenmes or partnering team.
6. Samping performed by CCl for the Veg. Oil Treatability Study will be done in place of AMR samping. However, this data will be reported in the AMR.

7. The groundwater flow direction in the southern portion of the ACP indicates that the TCE detected in wells MS-525, MS-521, and MS-52D and perhaps wells 19-S, MS-511, and 9-D may
originate from the UDLP site. This has been noted in the 1999 AMR (TtNUS, 2000). This it should be doct ited with all sample results from these wells in each AMR. MPCA,

Navy, and UDLP will distinguish between contamination from NIROP and UDLP in the future.

8. This well has been moved to the shallow zone per the tele-con on May 13, 2002.

9. Many wells have muiltipte monitoring purposes If a well is to be eliminated from the monuonng network in the future all of these purposes must be evaluated before it can be eliminated.
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Superfund and Voluntary Investlgatlon and Cleanup Programs

Samplmg Standard Operatmg Procedure at: the
Naval Industrial Reserve Ordnance Plant
REMEDIAL ACTION WORK PLAN

1.0 INTRODUCTION

This documcnl outlines procedures to be used for oround watér’ quallly measurements and for collecting “and

’,

‘handling- oround water samples obtained from monitoring: wells at the Naval Induslrlal Reserve. Ordnance Plant.

(NIROP), Fridley. Minnesota during the: remedial- action: - Deviations_from these: procedures may be requrred by
unforeseen circumstances that develop- dunno the samplmo event(s). Such deviations will be approved by the lead

~ technical staff or the field crew leader as.described below. :When regulatory or lead technical staff approvals.cannot

be obtained in-advance. deviations. from the.éstablished procedures will be evaluated as soon as possible after
sampling and the need for re-sampling will be evaluated. Deviations from the specified procedures will be clearly .
noted on the sampling information form (SIF) used for the sampling of each well and ‘will be |ncluded in the

-Remedial Action Report.

This document will be used in coniuncli.on with the Remedial Action Work Plan, Naval Industrial Reserve. Ordnance
Plant (NIROP). Fridlev. Mumesota October 2002 and any updales thereto, prepared by Tetra Tech NUS, Inc. (Ref.
1).

2.0 ADVANCE PREPARATION FOR SAMPLING

Selection of analyucal parameters, Iaboralory arrangements lhe order of sampling wells field measurcmenl and

. sampling techmqucs ‘equipment selection and other quality assurance measures are based on the samplmo ob}ecuves
" presented in the main body of the Work Plan s

2.1 Selectlon of Analytlcal Parameters

" Samples wnII be collected for analysis of the parameters shown in Table 4- 6 and Table 52 of Ref l to fulﬁll '

requirements of the MPCA Superfund and/or Voluntary. Investigation and Cleanup (VIC) programs. Samples will.be

- collected from the wells listed in. Table 4-3 of Ref. 1. A summary of the groundwater sampling nietwork is provided
‘in‘Table 4-5-of Ref. 1. : . .

Analytlcal techniques for organic compounds were selected primarily on the basis of ability to detect potenual
contaminants at low levels. - : -

‘2 2 Detection lelts

-Practical quantitation limits are listed in Table 4 -6 and Table 5 2 of Ref. 1.

2.3 Quality Assurance for Field Procedures

Particular care wnll be exercised to avoid the following common ways in which cross contamination or background
contamination may cOmpromise g ground water samples :

® rmproper storage or transportation of equrpmem ‘
® contaminating the cquipment or sample bottles on site by setlln0 them on or near or downwind of potential
contamination sources such as uncovered ground, a contaminated vehicle, or vehicle or ﬂeneralor exhaust

. handlm0 boulcs or equipment with dirty hands or gloves ‘

Page 4
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‘® inadequate cleaning of well purging or sampling devices .

Field methods quality ‘assurance verification procedures ‘are described’ below ' in Section” 4.4, “Field ‘Blanks,
Replicates and Split Samples”. Field personnel should work under the assumption that contamination exists in land

surface, soil and vegetation near sampling points, wash water, etc.. Therefore, exposure to- these media will be '

minimized by lakrn0 at least the following precautions:

‘® minimizing the amount of rinse water left on washed: malenals .
_ ® minimizing the time sampling containers are exposed 1o airborne dust or volaule contaminants in ambient arr
® placm" equipment on clean, ground-covering materrals mslead ol on lhe land surface
Clean gloves made of appropriately inert material will be worn by all field crew. Gloves will be kept clean while
handling sampling-relaled materials. The gloves will be replaced by a new pair between each sampling site.-

.
.

2. 4 Samplmg Contamers and Preservatlves

Laboralory supplied sampling containers and preservalrves to be used for samples from aIl wells are’ shown in Table
"4-7 and Table 5-3 of Ref. 1. The Laboralory Quality Assurance Project Plan-.(Lab-QAPP) (Appendrx A of Ref.. 1,
Volume 11 includes specrﬁc procedures for the following:: sample container:cleaning, testing; labeling and storage;

preparation and addition of preservauves Preservatives for volatile organic samples are added' to the sample

container in the field. Chemrcal preservanves for aIl other parame[ers are added in the laboratory before samples are
collected : . -

2.5 Purging and Sampling Equipment
-~ Well puromo and sampling equipment includes. the following:..

® decontaminated submersible pumps and/or bladder pumps
® decontaminated pump discharge lines » ; o
L] o(her equipment such as rope, gloves, generators, air compressors (with air/oil filter), etc.

\

2.6 Decontammatron Storage and Transport of Equrpment

Decomamrnaled pump lubmo wrll be used each time each well is sampled Belween samplmv events the tubing will
be stored in a sealed. chemrcally inert plastic bag. Pump bladders wrll . be deconlamlnaled by crrculatlng
deconlammalron fluds !hrou0h the pump as described below. :

All sampling-related equrpmem including ﬁllrauon devices, personal protecuon gear’ and materials commg into
© contact with actual sampling equipment or with sampling.personnel will be decontaminated. Decontamination will be
performed before and after. working at each'sampling point, at'a decontamination station in -the field or al each
individual sampling point in .the field.  All equipment will: be - handled in a.manner that.will minimize
cross-contamination between wells and avoid ‘introducing surface contamination or ambient air.contamination into a
well. :

Before mobllrzmo for field work or pérforming any decontammauon a source of “control” water. and 'o'rganic free
deionized water for decontamination will be selected and evaluated. The evaluation process will include sufficient

laboratory analysis 1o assess the suitability of the proposed water. The proposed decontamination water will only be’

used for decontamination if analyses indicate it is appropriate for the complete set of target.parameters. In the event
that use of a desorbing agent is necessary, the desorbing agent will be reagent grade isopropyl alcohol. Equipment
will be decontaminated in the following manner:

A. Equipment that does ot contact sample water or the msrde of the well -

e clean (inside and out ) with an Alconox/clean water solution - applied with a scrub brush where pracncal
e rinse with clean “control™ water

e inspect for remaining particies or surface film and'repeal.cleaning and rinse procedures if necessary

. Equipment that contacts sample water or the inside of the well:

=2
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‘e clean (inside and out where- possrble) wnh an Alconox/clean water solution - applred with a scrub brush made of

1nert matenials ..

-®. “rinse with potable water
e rinse with isopropyl alcohol

e rinse with organic-free deionized water -

& inspect for remaining particles or surface film and repeat cleamno and rinse procedures if necessary

. 'shake off remammo water and allow to air dry

: The internal surfaces of pumps and tubing that 'cann'ol be: adequ'alely cleanéed by the-above methods alone will also‘bejv )
" ¢leanéd by circulating décontamination ﬂurds through them.. The: ﬂurds will be crrculated lhrough this equrpmem n

the order shown above undu “B.
Wastewater from well purging and equipment cleaning will be containerized on-site until analytical. results are
obtained to determine proper disposal. Disposable personal protective and samplmg equipment will be containerized

.on- -site and staoed |n5|de NlROP burldmg for dlsposal ata samtary landﬁll afler charactenzauon

the polenual for comammauon. The lubmg will be placed in a clean, inert plastic’ bag or wrappéd'in’ aluminum-foil.

2. 7 Selectron of Sample Collectron Techmques

. Sample collection techniques outlined in-this document’ have been larlored to lhe goals of (hlS samplmo evenl and the .
" individual charactéristics of this site. A summary of the samplm goals-and the pertinent site, . well _and,contammanl
-"-charac(errsllcs is given m the Work Plan. - ER - e R e T

2 8 Order ofSamplmg o _ - | - ,

»’-.The ground -water momtonnz wells wrll be purged and sampled in lhe followmg order commgency wells,
+monitoring wells-(starting from: lhe mosl downgradlem well) injection wells and background well 1o mmlrmze CFOSS .
“‘contamination. : : Co :

31 Fleld Inspectrons and Fleld l)eclsrons

Before purging.or samplmg, all wells should be mspected to venfy thal
- all sampling points are safely accessible;
- -all wells are in satisfactory condition;

- current water levels indicate a gradient consistent with the preliminary order-of well sampllng,
- the existing health and safety plan procedures are appropriate for actual site ‘conditions;

- well depth and lhat the annular seal is intact:at the- surface. ‘

Any unusual conditions mcludmg the presence of wmd blown dusl or odor n 1he ambrent arr should be recorded on.
1he SIF.

3.2 Detection of Immiscible Layers

Air inside a well suspected of significant contamination will be Vlesled-irnrnedia_iely wuh an organic vapor-detécting
device such as PID or FID. The measurement will be recorded on the SIF.- If immiscible layers of contaminants

- (free product “floaters” or “sinkers™) are suspected or if odors ‘or an oil 'sheei’ are ‘observed; procedures will be

followed to characterize the distribution of contaminants ‘in the waler-yreldme zone adjacent to the ‘well-screen.
Because free product.can accumulate anywhere from the top to the. boltom of.the water column, the normal sequence

- of purging and sampling will be preceded by a free-product €valuation step-to allow for the best characterization of

contamination. An attempt to measure the thickness of any free product will be'made using the following equipment:
. . : : L. T E E R ) . .
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electric water-level. ‘probe or ‘oil/water interface probe. General procedures for detection and sample-collection of
immiscible layers will be in accordance with guidance provided in U.S. EPA RCRA Ground-Water Monitoring:
Draft Technical Guidance, November 1992, Section 7.2.3. Specific detailed procedures actually used in response to

site/well conditions will be recorded on the SIF and included in the Remedial Action Report. The presence of and -

charactenstlcs of any detected immiscible layers will be noted on the SIF.-

A bailer will be used 10 collect any pre- purOino samples from‘the water table surface and a thief sampler will be used
to collect any pre-purging discrete-interval samples from below the top of the water column. In addition to any
discrete-interval samples.collected, an additional sample will be collected from near the middle of the waler column
after -normal -purging.. Analytrcal needs. for_these three - samples wrll be: reviewed with the Superlund -Program
technical representative to determine which analyses_ are required for each sample. Visual screening. or sequential
analysis of samples may eliminate the need to analyze all samples collected in some circumstances.

33 Water-Level Measurements

it

Prior to any well evacuation or samplmo lnmal stattc water lévéls wtll be measured and recorded for all wells. - This _

is:done to facilitate selectlon of the proper pump lntake depths for purging and sampling and. calculation of the
oround water flow, drrectlon .

During mmal static water level- measurement a minimum of two water level measurements will be made at each
well. The two water level measurements will be made in rapid” succession. If there is poor agreement between. the
first and-second -static water :level measurements (i.e., a difference of more than 0. 01 feet). data will be re-evaluated
-for measurement: errors,. " unsuspected pumping that may. be causing . transrent changes in gradient, etc. If the

discrepancy cannot be. rectified, a third static water level measurement will be made at each- questlonable sampling -

point to assess the true water level, verify non-steady state conditions, etc. !

The sampling crew will make water-level measurements at all appropriate moniton'n:g wells and piezometers within
the shortest time interval practlcal to provide comparable numbers by which 1o calculate the ground water gradient.
‘A-timé limit exceeding 8: hours wﬂl be considered a reportable protocol -exception for- this sampling event. An
‘additional water level measurement ‘will be taken immediately after sampling to evaluate potential cascading
problems These water levels will be entered on-the SIF.

Water levels will be measured with an electric water-level probe. The depth-to-water should be réferenced to the
measuring.point marked at the top of the innermost well casing. Where a measuring point has not been marked at the
top of the casing, the measuring point will 'be assumed to be at the top of the innermost casing on the north side of
the casing. When reporting absolute water level elevation, this measurement will be converted to’ water level
elevation (MSL) from the surveyed elevation of the top of. well casmg Water level measurement .data will be
recorded on the SIF. : :

3 4 Field Water-Quallty Measurements

Specific conductance pH, temperature, and- turbldlty wrll be measured in the ﬁeld immediately before sample
_collection. All measurements w1]l be recorded on the SIF Purgmg and stablltzauon mformauon will also be noted
onthe SIF. ~ :

All measurements except for turbidity-will be taken within a closed flow cell device designed to allow measurement
of these parameters while minimizing changes in temperature, pressure, and dtssolved gases from the in-situ aqutfer
environment. The flow cell has the following characterlsucs

@ Air tight fittings for mstallatlon of all probes »

Intake is connected dtrectly to the pump discharge line.

Resides in a water bath kept at a temperature close to the in-situ ground water temperature.

A discharge line of sufficient length that is connected.to the flow cell with an airtight connection.

A maximum volume of no greater than five times the per minute volumetric rate of inflow 10 the cell to
maintain measurement sensitivity to temporal changes in water quality.

® A minimum volume of 350 mL to provide enough thermal mass to minimize external temperature effects.
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®  The flow:cell willvbe. shielded from strong winds and on hot days_ it will. be shielded from direct sunlight. .
The operauon of the probes will be as follows

1. The flow of extracted ground water through the flow cell will be mam(amed as continuous and steady as
* practical throughout the measurement period. '

- 2. "Discharge rates lhrounh lhe ﬂow cell are kept- low- enough. 1o prevent streafming polenual problcms wnh

probes.

-3. All probes will be lully immersed without touching the sides of the all'llohl non-metallic llow cell.

4. All:'probes will be: allowed 10 equilibrate:-with. lresh well -water- for a minimum of five minutes before':.
recording measurements. ~ :

-'Specrﬁc procedural details for measurement ol mdwrdual field water qualny parameters’ are outlmed m the
- manufacturer’s mslrucuon/owncr s manual, General care maintenance, calibration procedures, and. opera(ron ‘of

each measuremenl dewce will also follow manufaclurer 3 specrl'cauons as delalled n the mslrucuon/owner s manual

3.5 Purging and Stabilization - |

Before a well is sampled for the dissolved‘phase it will be purged as described above to ensure that samples conltain
fresh formation water. While the well is being purged, water quality paraméters described above ‘in’Section 3. 4
“Field Waler-Qualny Mcasuremems L and the. quanlny of water purecd wrll be recorded on the SIF.
A purging rate that will minimize drawdown while alloWind the well to be purﬂ‘ed ina r’ea'sonablve le'nglh'o'f:lir‘ne will
be used and recorded on SIF. Care will be taken to avoid any significant amount of cascadlno or lurbulence m lhe
well : R

Wells wnh extremely slow rechart’c rates due o ught formauon matenals will requrre alternale puromo and samplmg
methods., If normal pururno is clearly impractical, the well will be pumped to near dryness and. allowed to parually
TeCOVEF: for a maximum of one hour. . Samplmo will then commence as soon as; possrble after evacuauon

Wells lhal do not-have ex(remely slow recharge rates will: be puroed and sampled as described below. Purgmg wrll

: be conducted -in a.manner. that, to the extent practical, removes all the “old” water in the well. $o it is replaced by

fresh ground water from outside the well installation. Wells will be purged al a maximum purge rate nol lo exceed.
the draw down of more than two (2) feet.

- 1. The well will be purged by placing the puinp just below the water table. (NOTE: It is possible that for some'

- shallow. wells.that. the water level will -be wnhm the screen If this is the case, the same procedure. for purging
and samplmo can be. used allhou0h n some cases the pump will have 1o be within the screened mterval due o
necessity. ) { '

2. Repealed vertical adjustment of the purging eqmpmem intake will be avoided if possrble but may be necessary
as the water level drops. :

3. Decontamunated submersible pumps and/or bladder pumps will be used for puromg and samplmg

4 - Sampling will immediately follow purging and stabilization.

Field water quality parameters will be measured for stabilization after each water-column volume is purged The
following target criteria’ lor three consecutive measurements (one water-column volume apart) wrll "be used to

demonstrate slablllzauon

epH +/-0.1 units

® temperature +/- 0.1 degrees Celsnus

o specific conduclance (temperature correcled EC) +/- 5%
o turbidity: less than or equal to 10 NTU

Saniples for laboratory analysis will be collected only after a minimum of 3 water-column volumes have been purged
and stabilization of field water-quality parameters has been demonstrated by meeting the target criteria defined in the
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preceding paragraph.” If field pararﬁeters do not stabilize after approximately five water-column volumes; then field
staff will check operator "procedures, equipment functioning and well construction mfonnauon for potential

problems. In particular, field staff will re-evaluate whether or not water is being wnhdrawn from the appropriate
depth to effecnvely evacuate lhe well

If a]l the checks produce no new: msnght a decision mlght be made to collecl samples after ﬁve or- more
wiater-column volumes have been purged even if field measurements have not stabilized. . Before a_ulhorlzmg the
laboratory.to analyze samples, the meaningfulness and value of completing laboratory ‘analysis of the sampling suite
will be evaluated by reviewing-the results. of field measurements, well construction data, site hydrogeology, etc.
‘Where such data is presented:; it-will-be clearly documented that stabilization was not achieved: al a minimum, this”
fact will be reponed on the SIF and in the Remedial Action Report.”

As with water from well dev Llopment purge water will be properly slorcd tested, and disposed of in accordance
_-wnh all apphcable rules including Minnesota Rule 7060. Fifty-five gallon drums will bé located at each of the wells
. 'to collect water removéd from the wells during development and sampling. No significant amount .of well water-will ..
be empned or discharged onto the ground surface unless analytlcal data are availablé and indicate that the water is
not contaminated. After water analyses become available, and appropriate dlsposal alternatives ‘are evaluated;the
“-water. will be disposed of in an environmentally safe manner that does not conflict with any applicable rules.

4.0 SAMPLE COLLECTION _ ‘
This section describes pmc.cdurcs for setting the sampiing pump and collecting groii'nd water samples. FieI(:iv data for .
. these jtems will be recorded on the SIF for cach sampling point.

" 4.1 Pump Setting
A bladder pump will be used as the default device for_sample collection. If well recovery is so slow that a -
sausfactory water column” height (for normal pump operation) is not reached in a reasonable amount of time, a

Teflon® bailer will be used for sample collection. The SIF will show what type of device:was used to.sample -each
well. If any device other than the one described above is used, it should-be reported as a protocol exception.- -

In very'slowly recharging-wells, the pump-intake will be sét approximately two feet from the bottom of the well to
minimize aeration problems Alternately, in wells where the entire screen: IenOth is salurated the pump intake will be
set in the middle of the’ screcned interval. -
The' g'ro'u'n'dWat'er sampling pump will h'oi be removed between well purging and. groundwater ‘sampling..‘Pumping
- w1ll be continuous and sampling will immediately follow purging. If pumping is not continuous it 'will -be noted on

the SIF. The sample collection pumping rate will be less than or equal to the purging rate. The samphng rate will be’
. between 100 and 250 mL/mmute .

4.2 Sample Flltratlon

Sample filtration is not anticipated for this project. If.ﬁllralion is-required, MPCA and USEPA.épproval' will be
obtained prior to sampling.

4.3 Filling Sample Containers

Table 1 summarizes the sample container type, filling method, preservation method and holding time .for. each

analytical parameter sct. Individually prepared bottles will not be opened until they are to be filled with water

samples.

1. A clean and dry sheet of relatively inert plastic shall be placed on the ground surface in the wellhead area. If
materials used in the sampling process must be put down. they will be p|aced on a clean portion of the plastic
sheet instead of the ground surface. :

2. A clean pair of nitrile or latex gloves will be put on at the onset of sampling activities at each new samplmg
point..
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-3 Sampltno ;personnel will keep their hands as clean as practical and replace gloves if they. become soiled wlule‘_

performtno sampling activities.

Bottles will be label_ed and chain—of—custody sections will be filled out by the field personnel according to p'roceddres

“described below. in Section 5: “Documentation of Sampling Event”. To prevent a’ mix up with sample botile -
“identification, no sampling-point specific information such as “well name” will be filled.out in advance of samplmg

Chain of- custody .information will be completed before leaving the samplmﬂ -point. Laboratory- prepared bottles wrll

'be used ‘1o -assure qualtt\' control

The order of ﬁllino bottle's ‘with Wat;er:to be analyzed will be as follows:. -

volatile organic compounds
. methane ethenc ethane

- sample volume for mobtle lab analyses N o .

total organic carbon % .- - SN - : Lo ;

bromide

- Thts order wrll bc rcvcrscd in \ery slowly recharom0 wells and will be noted on the ‘SIF. Repllcale samples will be
‘ _'collected sequentlally as described in Sectlon 4.4: “Field Blanks, Replicates and Split Samples Method_s for filling -

sample contamers for mdlvndual analyses are described in Table 1.

The sample water dischargepoint at the end of the tube will be held as close as possible to the sample container
without allowing the sample tubing to contact the container. At-a minimum, sampling personnel will use ‘their body

- “to‘shield the sampling container from wind and airborne dust while filling. When strong winds, heavy rain, or-dusty -
-conditions are present additional measures will be implemented to guard against background interference.

4. 4 Fleld Blanks and Replicates.

: Sample blanks wrll be collected to detect backoround or method contammauon Replicate samples will be collected
- to evaluate vanabtlny in analytical. methods QA/QC samples will be collected at sampling points suspected {o have

relatively higher levels of contamination to provide meaningful information for blank or duplicate sample evaluation.
Field duplicate samples will be assigned identification aliases on the sample bottle label and on the chain of custody
sheet to avoid alerting laboratories that the sample is a replicate sample. The true identity of the. field duplicate .

The collection schedule for QA/QC samples will be as follows:

1. one trip blank (composed of three replicate vials) for each cooler of VOC samples -
2. one field methods (equipment) blank each day by each field samplmg crew .
3. at least one replicate set for every 10 samples-collected

Field ambient-air blanks will not be reqttired for this project because the project site is a community park and'no,
VOCs will be emitted from an operating facility during sampling. Also, no automobile engines will run durmg the
sampling event. If the pumps use a gas -driven generator, the generator. wnll be located downwind from the sampling
point.

For each type of QA/QC sample containers will be prepared and submltted for the analyses hsted in Table- 4 7 and
Table 5-3 of Ref. I. '

Field Blank Samples

Methods that will be used for preparing field blank samples are described below.

Trip blanks for VOCs consist of a set of three pre-filled 40 mL purge and trap vials that will be filled and sealed by
the primary VOC analytical laboratory with laboratory-controlled organic-free water. The 40 mL, purge and trap,
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blank samplé vials will travel with the actual sample vials to-and from the field in.the cooler, to the well head, etc.,so . -

that the blanks are exposed to precisely the same conditions as the actual samples. - The bottle blanks. will not be
opened unul they are analyzed in the laboralory anno with the actual VOC samples they have accompamed

‘Fleld équipment/methods blanks wrll be collected in the field for target parameters Sample containers used for each
“blank will be the same as for the actual analysis of sample water for these parameter groups. “All containers shall be
pre-cleaned ‘within the laboratory’s QA/QC program in the same manner. as primary sample bottles. The sample
blank containers will he filled in the field. . Laboratory-controlled. organic-free’ water will be used to fill all organic
blank samples Trace metal blanks will. be filled with laboratory-prepared, triply distilled water. The same
_preservau\es will be added 16 both the methods blank and the primary samples . D -

Collection of field equxpmenl/melhods blank samples will be conducted to srmula(e aclual field samplmo melhods in
a manner that would detect the presence of background or cross-contamination of ‘samples from the ambient
environment, preservatives or sampling equipment. An effort will be made to*have the blank samplé water contact
all the interfaces and preservatives (where applicable) that the sample water-will contact: These may- include. the

sampling . mechanism. .ambient air, sample container and, when applicable, tubing, filtration- membranes and

preservauves

. Laboralory -supplied blank water Wlll be pumped through a freshly deconlamlnated reusable samplmo device and A

- directly into the appropriate. laboratory provided, sample containers. Blanks for filtered samples (only if ﬁltered
samples are.collected) will be collected by passing the blank sample water lhrou0h lhe fltrauon device’ and the same
lype of ﬁllers used for Lollecuno the primary samples

. Fleld Repllcate Samples -

Field replicate samples of dciiial oround water will be collecled for.the’ followmo paramelers lrsted 1. Table 4 6 and
Table 5-2 of Ref: 1. One field replicate- sample” set ‘will. be - collected for-every ten primary samplmfJ sets.. The
" replicate samples will be collected by sequentially filling all containers as close together i1n time-as practical with a
sampling stream that is as steady and continuous as pracucal The sequence number (first, second, etc.) and time of
_ sample filling will be listed in the-field notebook. The time that each individual container was filled will be listed on
" the container and on_the Sample Idenuﬁcauon - field- chain of Custody Record (SI- FCCR) m lhe same’ manner as
primary samples All samples wrll be sent to the laboratory spec1ﬁed mn the QAPP of Ref 1. -

. ‘:.F“_ald‘ Sp]:t‘Sampl_es

Field split samples are not anliéipaled fo_r this project.  If split samples are collected. in -the‘future,'M‘PC;A and
USEPA approval of the other laboratory QAPP will be obtained prior to-sampling. ‘

5.0 DOCUMENTATION OF SAMPLING EVENT

This sampling protocol template includes the use of forms stiown in. Appendix D of Ref. 1 (Volume I); they are
designed for documentation of field activities and collection of field data. They also provide a means to verify
whether or not this protocol was followed dunno a number of key steps i in the ground water sampling event. The
-forms include the following:: : :

1. Sampling Information Form
2. Purging and Stabilization Form
3. ldenuﬁcauon Field Chain of Custody Record (SI- FCCR)

5.1 Sample Identrf’ cation

The Sample Identification - Field Chain of Custody- Record (SI- FCCR) in Appendix D of Ref. | (Volume I) will be
completed as described above in Section 5.0, “Documentation of Sampling Event”.

. The SI—FCC_R will be at least a two-part (carbonless copy) form.
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- Each sample comamer will be labeled wrth the followmg information:

- ® unique- container ID #

sample collection Date and Time
initials of person collecting sample
analyses required
pre’sérvalion melhod
Contarner |nlormauon will ‘be entered at the sampling point at the time of sample collecuon - However, for
containers receiving prcservauves in advance, analyses requrred and “preservation method” will be entered onto -
labels by laboratory staff.“For containers receiving: preservallves n the. field, preservalron method wrll be entered
at the time individual containers are filled. :

5.2 Charn of Custody

A chain-of-custody record (SI FCCR) will be initiated in the field at lhe nme of samplmg, a copy wrll accompany-
each set of samples (cooler) shlppcd to any laboratory. . ’

’

E Each time responsibility for custody o‘f the samples chanocs the new and previous cu‘stodians will’; sigrr lhc'lre‘cord

and denote the date and time. A copy of the signed record will be made by the receiving laboralory The ﬁnal

"sroned Sl FCCR will be submitted. wrth analyucal results.in the Remedial Action Report.  ~

Fleld Chain of. Custody Documentatron

All signatures related to sample cuslody will be made in indelible ink on the SI-FCCR in a umely fashron One or.

. more signatures will be entered 10 identify the person or persons who are collecting the samples..” Each:time ‘the )
ccustody:of a:sample_or:group of samples is transferied,.a signature, date and time will be entered to document the

transfer: The signatures, date. and time will be entered at the time. of lransfer A sample wrll be consrdered o’ be in

- custody if it'is in any one of the followmg states:

T actual physical possessron

2 m viéw, after being in physical possession
3. if*physical possession and locked up so that.no one can tamper with rt
4. in asecured area, restricted to authorized personnel :

A secured area such as a locked storage shed or locked vehicle specified in the “comments” column may bé used'for
temporary storage. When using such an area, the time, date, and location of the secured area will be recorded in the

-“relinquished by” space. The time at. ‘which an individual regains: custody will then: be:recorded in the:” recerved by

space.

Chain of Custody DuringShipping and Transfer of Samples A

‘When samples are shrpped the person sealing the shrppmg container. will entér the time, date and lherr srgnalure on

the SI.FCCR. ‘The laboratory part of the SI-FCGR will be enclosed in the.container; the top-page (first part) will be

‘retained for the project manager’s file. " A post office receipt, bill of lading,. or similar document from the shipper. wrll

be retained as part of the permanent chain- of-custody documentauon

One or more custody seals will be affi xed over the opening of the shioping containér in a'manner that precludes
opemno the container without breaking the seal(s). The container seal(s) will be mscrrbed wrth the srgnalure of the .

. person sealrng the containér and the date and time sealed

The receiving laboralory will be notified in advance of chain-of-custody . procedures that' must be followed for a
group of samples. The laboratory will be instructed to note whether or not the container seal(s) are intact and sign in
the appropriate blank on the SI-FCCR at the time of receipt. They will also be instructed to keep a copy and.return
the ongmal form to their client’s quality assurance officer. :

Page 12



" NIROP Fridley = RAMP
Rev. 0; Dated 10/02

53Fleld SamplmgLog , L S T B P
A daily fi field log of samplmg activities will be kep( by,the leader of the field samplm0 crew “At a minimum, lhe log’ Q
will contain a record of the following items:

@ list of field personnel present
® field conditions (see Section 5.5) .
@ description of excepnons to this protocol including specrﬁcauon of which samples may have been |mpacled
“by exception(s) - :
. ® Foreach well.sampled: - o
} 1) Well Namé and unique. SI- FCCR# used to'identify samples
2) equipment used for evacuation and stabilization,
3) date and time that purging and sampling began and ended,
4) alist of all samples sent to each laboratory

5.4 Exceptions to Sampling Protocol ‘ |

This prolocol defines the procedures to be followcd durm0 this samplme event. Excepnons to lhrs prolocol wrll
o be noted on'the SIF.: e e - : :
If there has been any polenually swmﬁcant impact on sample rmegmy, (hen the. polenual impact for each parameter
for each sample affected will be footnoted whenever the results are reported or referred 10 in the. Remedlal Action
Reporl : :

-5 S F reld Condmons

Fleld condmons dunng the samplmo event: wrli be-recorded on the’ SIF The Remedral Action Report wrll include a .
" statement regarding ‘the likelihood that any ‘unusual-field conditions' had ‘a- srgmﬁcant |mpact on (he mleonty of- .
results. Field conditions reporled will include but not be limited 10 the following: . . .

® air temperature

wind speed/direction .
. precrprlauon/morsture at the-time of the samplmg event, and if known prevrous days precrprlatlon
-ambient odors ’ : : v -

arrbom_e dust .

6.0-'SAMPLE PRESERVATION, HANDLING AND TRANSPORT .

6.1 Sample Preservation

Samples will be preserved -as shown in Table 1. All chemical preservallves added to containers in the Iaboratory or
field will be produced and controlled within the laboratory’s QA/QC program as reflected in the Lab-QAPP
g (Appendrx A of Ref. 1, Volume II). Field supplies. of preservatives and sample containers with pre-dosed
. preservatives will be drscarded and replaced with fresh preservauves no later than 14 days after receipt from the
Iabora(ory

'All samples will be thermally preserved'in the field lmmedrately after sample collecuon by. placing the samples in an
insulated ice chest containing ice. The ice chest temperature will be checked by measuring the temperature of the
water within the temperature blank container and recorded upon receipt at the laboralory, to verify whether or not
samples are kept refrigerated at approximately 4 degrees C.

f

6.2 Sample Handhng and Transport

All ice chests shipped ‘will be accompanied by a SI-FCCR form and contain a complele destination and return -
address on the outside of the cooler. The samples will be kept at approximately 4 degrees C during transporl to 4
laboratories. Maintain the chain-of-custody according 0 procedures described in Section 5.2:

Page 13




NIROP Fridley - RAMP
. Rev. 0; Dated 10/02

. -,; Table 1: Sdmple.Contaihers, F illing‘Method, Preservation and: Holdmngmes e

‘Sample:Containers, Filling:Methiod; Preservatlon and Holdmg Tlmes are. provnded in Table
47and TableS 3 of Ref. 1. S : :

Page 14 -
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Figure -1: Location of Samplirig Points

-'F:"()'i%f'l;i)'c’_éitibh’ of -wells to bé-‘sémpled}-:und‘erj this - project ~re_fér to- Figure. 4-1 .’-_..ir‘_l,_:.Ref. T

- Page 15
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" . Rev. 0; Dated 10/02

. ' APPENDIX A: SELECTED ANALYTICAL PARAMETERS, METHOD NUMBERS AND REPORTING
LIMITS ' ' | ‘ |

Analytical Parameters; Method Nuimbers, and.PraAc_tical‘ Quahtiiatioﬁ Limits are listed in
Table 4-6 and Table 5-2 of Ref. 1. . '
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~ PROJECT NAME .

SITE NAME:

PROJECT No.:

EI_Tetra Tech NUS; Inc.

" EQUIPMENT CALIBRATION LOG

. INSTRUMENT NAME/MODEL:

MANUFACTURER:

SERIAL NUMBER: '

Date
of
Calibration

| Instrument

1.D.
Number

" 'Person

Performing

. Calibration

Instrument Settings

_Instrument Readings

p—

o L T e L Yy

A T N ey

" Pre-
-calibration

~ Post-
calibration

. Pre- . Post-
calibration. | calibration

Caliﬁrétio_n ”

Standard
_ (Lot No.)

" Reémarks
and

~ Comments

SRR

AREDEAR

RN RN AR R NSRRI
il

R AR RTINS

RS TRAE,

NAEE

AR ER RN RE R R T N R




T oo reerus e GROUNDWATER LEVEL MEASUREMENT SHEET | :‘

Project Name: - ] . Project No.:

Location: , " . Personnel:
Weather Conditions: - Measuring Device:
"] Tidally Influenced: " Yes No ) -Remarks:
Well or . Elev_ation of Total ~ Water Level’ fhickness of | Groundwater | .
Piezometer Date. Time Reference Point | Weil Depth Indicator Reading | Free Product Elevation Comments

Number . : " {feet)* {feet)* _ (feet)* ({feet)* ({feet)*

.

* Al measurements to the nearest 0.01 foot

Page of




Tetra Tech NUS; Inc:

GROUNDWATER SAMPLE LOG SHEET-

“Project Site Name:

- Project No.:

0 Domestic Well Data.
{1 Monitoring Well Data
[ Other Well Type:

- [} QA Sample Type:,.'_".‘._, .

Page;'_ of"

‘Sample ID No.:

Sample Location:

Sampled By:

C.0.C. No.:

Type of Sample:
[} .Low Concentration
"[1 - High Concentration.

SAMPLING DATA:

Date:

Time: . .

Color

§ . (Visual), ..

pH
(S.U) ..

S.C.

(mSicm) |.

Temp.
‘0

‘Turbidity | Do Salinity

. (%)

Other

Method:

(NTU) _(mg/l)

PURGE DATA:

Date:

Volume

pH

- S.C.-

Temp.

Turbidity DO

éa!iniry 1

Other

" [Method:

Monitor Reading (ppm):

Well Casing Diameter & Material

Type:.

Tota!l-Well Depth.(TD):

Static Water Level.(WL):

One Casing Volume(galiL): .-

Start Purge (hrs): .-

End Purge (hrs):"

Total Purge Time (min): -

Total Vol. Punged'{galll.): R

SAMPLE COLLECTION INFORMATION:

Analysis

4

‘'Preservative

Container Requirements

Coliected

OBSERVATIONS / NOTES:. -

. Circie if Applicable:

Signature(s):

- MS/MSD . Duplicate ID No.:




1T |reva recnnus. e ~ PUMPING TEST DATA SHEET,

lPrOJECT NAME: a | PUMPING WELL NUMBER:
|PROJECT NUMBER: . MEASURED WELL NUMBER:
[-] PUMPINGTEST . [ ] STEP DRAW DOWN TEST

MONITORING POINT:

~IDATE(s):
IMEASUREMENT METHOD: ' DEPTH CORRECTION (ft):
TEST NUMBER: . o PUMP SETTING (F1. below r'nonitoriﬁg point). '
ISTATIC WATERLEVEL (f): ~ - - .. DISTANCE FROM PUMPING WELL (ft): -
-JPERSONNEL: ' . R .
JREMARKS:
) TlliﬁnglsNE(?é WATER | - DRAw e e FLOWS ‘ o
MILITARY | *-0 LEVEL | CORRECTION| -DOWN OR |- PUMPING |- METER- : REMARKS
" TIME ¢ - ) 1 (Ft) RECOVERY |RATE (GPM){ - READING
START.OR{  (FL) . i) S (e -
N STOP (Min;) : ' ;

NOTE: All measuréments to nearest 0.01 foot measured from top of well riser pipe unless otherwise noted. . .




’ «TECH NUS, INC.

‘ i i ; “ i \é
CHAIN OF CUSTODY .N MBER

)

0804 |

PAGE ___ OF ___.

PROJECT NO: FACILITY: T PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
SAMPLERS (SIGNATURE) “FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS '
CARRIER'WAYBILL NUMBER CITY, STATE
' “CONTAINER TYPE / / / » / / / /
L 'PLASTIC (P) or GLASS (G) _ :
S | : e S S
) 24hr. ) 48hr. (3 72hr. [J 7day [J 14 day g USED ' : , /
R vy . - (=] R v i
— pug y w
E |E |8 |= E
] - a z z e
z = o |8 |B.-13
Q o = o0l O
& < 6 S |E-l4cgls
=¥ Q o E |EG|3<E| ©
< w o] [o) (o] g - OO §
> | TIME SAMPLE ID - - @ wjooo
!
{
7. RELINQUISHED BY DATE TIME 7. RECEIVED BY. DATE TIME
2. RELINQUISHED BY DATE TIME 2 RECEIVED BY DATE TIME
3. RELINQUISHED BY BATE TIME 3. RECENVEDBY DATE TIME
COMMENTS -
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) ~4/02R
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~-— .. ...USEPA QAPP WORKSHEET #1.

Site Name/Project Name: Remedial Action Work Plan Contractor Name: Tetra Tech NUS, Inc. (TtNUS)

Site Location: Naval Industrial Reserve Ordnance Plant, Contract Task Order Number: 0057
Fridley, Minnesota . ) . Contract Title: Navy Comprehensive Long-Term
Site Number/Code: NA Environmental Action Navy (CLEAN) Program

Operable Unit: NA

Identify Guidance used to prepare QAPP:

Region 5 USEPA - Instructions on the Preparation of a Superfund Division Quality.Assurance Project Plan, June
2000, Revision 0.

" Identify USEPA Program: - (Cc?g:;;éﬂjnswe Environmental Response, Compensatlon and Llab/I/ty Act

Identify approval entity: USEPA or State: USEPA

or other entity:

Indicate whether the QAPP is a generic program QAPP or a pro;ect specnflc QAPP: Project Spe(:/f/c

List dates scoping meetings were held: Telephone conferences and email scoping discussions
. were held between the Navy and EPA on several
- occasions resulting in the 2001 Annual Monitoring
. Report Work Plan. This Quality Assurance Project Plan
updates and otherwise revises the QAPP contained in
Volume 2 of the 2003 Remedial Action Work Plan.

~ List dates and titles of QAPP documents written for previous site work, if applicable:

June 1997 Quality Assurance Projebt Plan for Operable Unit 3.
September 2001 Work Plan for In-Situ Bioremediation.
October 2001 Annual Monitoring Report Work Plan.

January, 2003 Remedial Action Work Plan.

List organizational partners (stakeholders) and connechon with USEPA and/or State: .

MPCA, NIROP RAB

List data users: The Navy will use the document to govern sampling activities while the QAPP is in effect.
The USEPA, MPCA, and RAB will review the documents prepared.

Iif any required QAPP Elements (1-20), Worksheets and/or Required information are not applicable to the
-. project, then circle the omitted QAPP Elements, Worksheets, and Reqwred Information on the-attached
Table. Provide an explanation for their exclusion below:

The information needed for the worksheets was directly filled into the tables of relevant QAPP sections; therefore,
except for this work sheet (Worksheet No. 1), worksheets are not included in the QAPP.



. -—.USEPA QAPP Worksheet #1 (Continued)' .

REQUIRED
USEPA
REGION 5
ELEMENT

TITLE

" REQUIRED INFORMATION

QAPP
SECTION

‘Pr01ect Management

A1

Title and Approval Sheet

- Title
- Organization’s name

- Dated signature of Project Manager

- Dated signature of Quality Assurance Officer
- -Other srgnatures as needed

Title Page

A2

Table of Contents

Table of
Contents

A3

Distribution List

Letter of
Transmittal

Ad

Project/Task Organization -

- ldentify key individuals with their
responsibilities

A4

A5

Problem
Definition/Background

Clearly state problem to be resolved
Provide historical and background information

A5

A6

Project/Task Description

List measurements to be taken

.- Cite quality standards, criteria, or objectives

- Note special personnel or equrpment
requirements

Provide work schedule |

Note project and QA records/reports

A6

A7

Quality Objectives and
Criteria for Measurement
Data

- ‘State project objectives and limits, quahtatrvely
and quantitatively

.- State and characterize measurement quality

objectives

A7

A8

| Training Requirements

State how training is provided, documented and
assured

A8

A9

Documentation.and

Records:

List information and records to be rncluded in
data report

- State requested lab turnaround time

- Give retention time and Iocatlon for records and
reports

A9

Data

Generation and Acqursmon

B1

Sampling Process Design

- Type and number of samples required _
- Sampling design and rationale

- Sampling location and frequency

- Sample matrices

- Classification of each parameter

B1

B2

Sampling Methods

| Requirements

- ldentify sample collection procedures and
methods .

- List equipment needs

ldentify support facilities

ldentify individuals responsible for corrective
action

Describe process for preparation and
decontamination-of sampling equipment
Describe selection and preparation of sample
containers and sample volumes

Describe preservation methods and maxrmum
‘holding times

1

- B2,
RAMP Section
4.0

B3

‘Sample Handling and

Custody Requirements’ ‘

Note chain-of-custody procedures

B3

=

Analytical Method |
Requirements

Identify analytical methods to be followed and
required equipment

- Provide validation information for nonstandard
methods

Identify individuals responsible for corrective
action '

B4

.Specify needed laboratory turnaround time




__.USEPA QAPP Worksheet #1 (Continued)

REQUIRED
USEPA - - QAPP
REGION 5 TITLE REQUIRED INFORMATION SECTION
ELEMENT . :
. Data Generation and Acquisition (Continued) -
B5 Quality Control - Identify QC procedures and frequency for each
Requirements sampling, analysis, or measurement technique ¥
‘ and associated acceptance criteria and corrective B5
action
- Reference procedures used to calculate QC
. ) - statistics including precision and bias/accuracy
B6 Instrument/Equipment - ldentify acceptance testing of samphng and
) Testing, Inspection, and measurement systems .
Maintenance Requirements | - Describe equipment preventive and corrective B6
maintenance
- Note availability and location of spare parts
B7 Instrument Calibration and | - Identify equipment needing calibration and
Frequency frequency.for such calibration
' - Note required calibration standards and/or B7 ‘
equipment '
- Cite calibration records and manner traceable to
equipment
B8 Inspection Acceptance - State acceptance criteria for supphes and _
Requirements for Supplies consumables B6
and Consumables - Note responsible individuals
B9 . ‘Data Acquisition - ldentify type of data needed from
Requirements for Nondirect nonmeasurement sources {e.g., computer
Measurements database and literature files, along with A5 -
acceptable criteria for their use)
- Describe previous coliection of data and its
: relevance to this project :
B10 Data Management - Describe standard record-keeping and data
: storage and retrieval requirements -
- Checklists or standard forms attached to QAPP B8
- Describe data handling equipment and :
procedures used to process, compile, and
analyze data )
Assessment/Oversight
C1 Assessment and Response | - List required number, frequency, and type of -
’ Action assessments, with approximate dates and names
of responsible personnel C1
- ldentify individuals respon3|b|e for correctlve
actions
c2 - Reports to Management - Identify frequency and distribution of reports for B
: : ‘ project status, results or performance evaluation C2
samples, any significant QA problems, and-
: preparers and recipients of reports
Data Validation and Usability -
DA Data Review, Validation, - State criteria for acceptlng, rejectmg, or quallfylng
' and Verification Methods data Dt
. . - Include project-specific calculations '
D2 Validation and Verification - Describe process for data validation and
' Methods verification
- ldentify issue resolution procedure and Dé
responsible individuals .
- Identify-method for conveying theses results to
: . data users
D3 Reconciliation with User . - Describe process for reconciling project results .
Requirements with DQOs and reporting limitations on use of D3

data
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A4 PROJECT ORGANIZATION

This section presents project' management and organization information including staffing and
coordination requirements for this Field Activity (FA) at Naval Industrial Reserve Ordnance Plant (NIROP)
located in Fridley, Minnesota. The authorities and organlzatlon relationship of key personnel are depicted
in Flgure A4-1.

A4.1 MANAGEMENT

At the directien of the United States Envi.ronmental Protection Agency (USEPA)-Remedial Project'
Manager (RPM), Tetra Tech NUS, Ine (TtNUS') on behalf of the United States Navy (Navy),
responsible for the overall management, |mplementat|on of contract FAs, and preparatnon of the FA plan
and report. Personnel from the Navy will be actlvely involved and will coordinate with TINUS personnel in
" a number of areas. Responsibilities for program management, project management, field operations, and
laboratory operations are discussed in the following sections. It is intended that the individuals named W|lI

perform the desngnated actlvmes based on personnel avallablhty and prolect scheduling.

- The Navy RPM is in charge overall at the site. Among Navy contractors, responsibility passes from Bay
West to TINUS as the effort passes from field operations to data management The laboratory is a-
~ subcontractor to Bay West and delivers the data packages to Bay West. Bay West transfers this data to
TtNUS. Requests or eomments'tqthe laboratory from TINUS are addressed through Bay West.

A4.1.1  USEPA Remedial Project Manager

The USEPA RPM will oners_ee the implementation of the FA at NIROP Fridley and.have ultimate approval
' anthority for this Quality Assurance Project Plan (QAPP). The USEPA RPM represents the Agency’s
interests and will provide input from this perspectlve and lend general historical and technical assistance
to NIROP Fndley field actlvmes

‘ _A4.1.2 Minnesota Pollution Control Agency Project Manager

The Minnesota Pollution Control Agency (MPCA) Project Manager (PM) will oversee the implementation
of this FA from MPCA'’s perspectlve
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A4.1.3 Navy Project Manager

The Remedial Project Manager (RPM)‘- acts as the focal representative for the Navy, providing
management, technical direction, and oversight for all NIROP Fridley project activities performed by
contractors (i.e., TtNUS) and their subcontractors (i.e., Bay West and Columbia Analytical Services
[CAS]). Additional responsibilities of the RPM are: '

«  Definition of project objectives and development of a detailed work plan schedule.

* Establishment of project policy and procedures to address the specifié needs of the project as a

‘ wAhoIe, as well as the objectives of each task.

\

e _ Acquisition and application of technical resources (i.e., contractors) as needed to ensure performance

within budget and schedule constraints.
» Review of the work performed on each task to ensure its quality, responsiveness, and timeliness.

* Review and analysis of overall task performance with respect to planned requirements -and

-authorizations.

"« Approval of all reports (deliverables) before their submission to USEPA Region 5.

s Maintain ultimate responsibility for the preparation and quality of interim and final reports.
) Al

* Representation of the project team at meetings and public hearings.

Ad1.4 Contractor Project Mahagement

TtNUS Program Manager

The TtNUS .Navy Southern Division Comprehensive Long-Term Environmental Action Na\)y (CLEAN)
Progrém Manager provides operations, technibal, and administrative leadership and oversees and
supports quality policies. The Program Manager assigns ané oversees the performance of the project
Task Order Manager (TOM). The Program Manager also ensures the availability of techl"\ical and support
resources for program operations and maintains consistency in procedures and projects among Contract

- Task Order (CTO) assignments. In these matters, the TOM assists the Program Manager.
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TtNUS Task Order Manager

The TtNUS TOM has the overall responsibility for ensuring that the project meets USEPA and MPCA
objectives and Navy and TtNUS qﬁality standards. The TOM is responsible for the preparation and
distribution of the QAPP at the difection of the Navy RPM to all parties connected with the project
including any subcontractors. The TOM will report to the Navy RPM and is responsible for technical
quality control (QC) and project oversight. Additional responsibilities of the TOM are: -

Ensuring timely resolution of project-related technical and quality issues.

¢  Functioning as primary interface with the Navy RPM, field and office personn¢|, and subcontractors
points-of-contact. .

*  Monitoring and evaluation of laboratory performance.

e  Coordination and ovéréight of work performed by field and office technical staff (including data

validation, statistical evaluations, and report preparation).
+  Coordination and oversight of the maintenance of all project records.
e Coordination and oversight of review of project deliverables. i

*  Preparation and issuing of final deliverables to the Navy.

Approval of the implementation of corrective action.

Bay West Manager of Environmental Services

The Bay West Manager of Environmental Services (MES) provides operations, technical, and
administrative leadership and oversees and supports quality policies. The MES assigns PMs and
oversees their performance. The MES also ensures the availability of technical an‘d.support resources for
program operations and maintains consistency in procedures and brojects among assignments. In these
matters, the MES is assisted by the PM. A '
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- Bay West Project Manager

The Bay West PM has the overall responsibility for ensuring that the project meets the USEPA and MPCA
ob}ectiyes and Navy and Bay West quality standards. The PM is responsible for the distribution of the
laboraitory data at the direction of the Navy RPM to parties connected with the project including other

Navy contractors. The PM will report to the Navy RPM and is responS|bIe for technical QC: and project
'oversrght Additional responsrbrhtles of the PM are: '

_* Ensuring timely resolution of project-related technical, quality, safety, or waste management issues.

" e - _Functioning as pnmary mterface with the Navy RPM, field and office personnel, and subcontractor

points-of-contact. -
“»  Monitoring and evaluation of laboratory performance.

"« Coordination and oversrght of work performed by fleld and office techmcal staff (mcludlng report

. preparation).

Coordinating and oversight of maintenance of all broject records. .
.. Approval of the implementation of corrective action.

Bey West Heal_th‘-and Safety Ménager

The Bay West Health and Safety'Manager (HSM) is responsible for the following:

e Oversight of the development and review of the Site S,ecurity and Health and Safety Plan (HASP).
e Conducting of Health and Safety audits. |

» Preparation of Health and Safety reports f'or,me’negement.
Ad42 QUALI_TY ASSURANCE

This section identifies the quality assurance (QA) responsibilities for the NIROP Fridley monitorfng
program. Responsibilities of the USEPARegion‘ 5, TINUS, and the analytical laboratory are discussed.
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A4.21 USEPA Region 5 Quality Assurance Coorginator

The USEPA Region 5 QA Coordinator has the responsibility to review and approve the QAPP and
provide overall QA support and review.- Additional responsibilities may include: v

+ Coordination of external performanee and system audits of the contracted laboratory.

+ Review and evaluation of analytical field and laboratory procedures.

A4.2.2 Navy Quality Assurance Manager

'The' Navy QA Manager will remain independent of direct job involvement and day-to-d‘ay operations and
will have direct accees to resources, as necessary, to resolve any QA issues. The Navy QA Manager is
responsible for auditing the implementation ef the QA program in c'onfermanCe with the demands of the
specific investigation, TtNUS policies, and USEPA requirements. . The Navy QA Manager has sufficient
authonty to stop work on the’ investigation as deemed necessary in the event of serious QA/QC |ssues

Specific functions and duties include:

¢ Performing QA audits on various phases of rhe field operations.
~« Reviewing and approving QA plans and procedures. '
 Providing QA technical assistance to project staff. o
. . Reporting on the adequacy, status, and effectiveness of the QA program on a regular basis to t'he'

- Navy PM and Executive Vice President for technical operations.

'A423  TiNUS Quality Assurance Manager

The TtNUS OA Manager (QAM) is responsible for overall QA for the project, and reports directly to the
TtNUS Program Manager. The QAM has the responsibility for the following specific activities:

¢ Developing, maintaining, and monitoring QA policies and procedures.

Providing training to TtNUS staff‘in QA/QC rJoIicies and procedures. .

e Conducting systems and performance audits to monitor complrance with environmental regulatlons
contractual requirements, QAPP reqmrements and corporate policies and procedures.

. Audmng project records. ’

. Monitoring subcontractor quality controls and records.

. Assisting in the development of corrective action plans.

« Ensuring correction of nonconformances reported in internal or external audits.
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. 'Overseeing and reviewing the development and revision of the QAPP.
o Overseeing the implementation of the QAPP.
» Overseeing the responsibilities of the TINUS Site QA/QC Advisor.

* Preparing QA reports for management.

Ad2.4 TtNUS Project Quality Assurance Advisor

Tne_TtNUS Project QA Advisor provides support to the TOM in preparation and review of the QAPP,
coordination of work pertormed by office technical staff, and performance of data assessment. The
- Project QA Advisor communicates directly with the QAM on matters of QA/QC.

A4.2.5 "TtNUS l)ata- Validation Manager

The TtNUS Data Validation Manager, Joe Samchuck, is responsible for data validation for the project and
reports directly to the TtNUS QAM. The Data Validation Manager has the followmg responsibilities:

» Schedules and assigns data. validation tasks.

» Reviews data validation staff work.

A4.2.6 Laboratory Responsibilities

All samples collected as part of this investigation will be analyzed by Columbia Analytical Services (CAS).
Field samples Wl” be. received, logged in, and analyzed by the CAS/Kelso facility located at, 1317 South
13 Avenue Kelso, Washington 98626. The phone number for that location is (360) 577-7222. All work
on site is conducted by the Navy's contractors, or subcontractors to these contractors. As such, the Navy
‘ RPM (see Figure A4-1) has overall charge of QA on the site.

The subcontracted laboratory is responsible for analyzing all samples in-accordance with the analytical
methods and additional requirements specified in this QAPP. It also will be the analytical laboratory’s
respon3|bility to properly dispose of unused sample aliquots. Respons:bilities of key laboratory personnel
are outlined in the followmg paragraphs
All samples for submittal to the laboratory willbe groundwater. All samples will be analyzed only for the
- following parameters: 1,1-Dichloroethane, 1,1-Dichlorothene,  cis-1,2- Drchloroethene

trans-1,2- Dichlorothene 1,1,1-Trichloroethane, Tetrachloroethene, Trlchloroethene and vinyl chloride
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Laboratory Project Manager

The Laboratory PM will report directly to the Bay West PM and will:

» Ensure that method and project-specific requirements are properly communicated and understood by
laboratory personnel. '

-« Ensure that all laboratory resources are available on an as-required basis.

e Monitor analytical and project QA requirements.

+ Review data packages for completeness, clarity, and compliance with project requirements.

o Inform the Bay West PM of project status and any sample receipt or analytical problems.

Laboratory Director

Responsibilities of the Laboratory Director include the following:

» Support of the QA program within the laboratory.

* Providing management overview of both production and quality-related laboratory activities.
¢ Maintaining adequate staffing to meet project analytical and quality objectives.

¢ Approving all Iéboratory Standard Operating Procedures (SOPs) and QA documents.

* Supervising in-house chain-of-custody (COC) documentation. '

» Overseeing the preparation and approval of final analytical reports prior to submittal to TtNUS.

Laboratory Quality Assurance Officer

The Laboratory QA Manager (QAM) has the overall responsibilfty for data after it leaves the laboratory.
The Laboratory QAM will be independent of the laboratory but will communicate data issues through the
Laboratory PM.

In accordance with the QA Manual found in Appendix A of the QAPP, the laboratory QA Manager shalk:

¢ Oversee laboratory QA

* Oversee QA/QC documentation

« Determine whether to implement laboratory corrective actions
e Reviewing appropriate laboratory QA procedures

¢ Oversee preparation of laboratory SOPs

» Conduct or oversee annual laboratory audits
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e Oversee management of the laboratory quality control limits
* Oversee management of laboratory certifications

* Issue updates to the laboratory QA Manual

Independent QA will be provided by the Laboratory PM and QAM prior to release of all data to TINUS.
- The person responsible for the overall QA for the site is the Navy RPM.

Laboratory Sample Custodian

The Laboratory Sample Custodian will report to the Laboratory Director.  Responsibilities of the

Laboratory Sample Custodian include the following:

* Receiving and inspecting the incoming sample containers.

* Recording the condition of the incoming sample containers.

* Signing appropriate documents.

» Verifying COC.

J Notifying laboratory manager and laboratory supervisor of sample receipt and inspection.

* Assigning a unique identification number and customer number, and entering each into the sample
receiving log. '

*  With the help of the laboratory manager, initiating transfer of the samples to appropriate lab sections.

¢ Controlling and monitoring access/storage of samples and extracts.

Laboratory Technical Staff

Ve
The Laboratory Technical Staff W|II be responsible for sample analysis and identification of corrective

actlons The staff will report dlrectly to the Laboratory Director.

A4.3 FIELD INVESTIGATION

Bay West will be responsible for all field activities related to this background investigation. The Bay West
field team will be organized according to the activities planned. Field team members will be selected
based on the type and extent of effort required. All team members will be appropriately skilled and
trained for the tasks they are assigned to perform. The team will consist of a combination of the following

personnel:
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e - Field Operations Leader (FOL)
+  Site QA/QC Advisor

+  Site Safety Officer (SS0)

* . Field Technical Staff

At_1.3.1 Field Operations Leader

The FOL is responsible for coordinating all on-site personnel and for p'roviding technical-assistance; when
réqu.ired._ The FOL, or designee, will coordinate and lead all sampling activities, will identify and
document field. nonconformances to project requiremenfs, and-'will -ensure. the availé_bility and
maintenance of all sampling materials/fequipment. - The FOL .is responsible for the completion of all
sampling, field and coc documentation, will aséume custody of all samples, and will ensure the proper
" handling and shipping of samples. The FOL will be a highly experienced environmental professional who
: Wi‘ll répprt directly to the Bay West PM. Specific FOL resppns'ibilitieé include the following: |

‘o Functioning as a communications link between field staff members, the Site QA/QC Advisor,j SSO,
the NIROP Fridley, the Navy, and TtNUS. ' '

- o Overseeing the mobilizétion and demobilizétibn of all field ,equipmenrt and‘subcontractors.
.» Coordinating and ménaging the flield technical staff:
. Adhering to thé_ work schedules provided by the Navy.
. Bearing responsipility for méintgnancé of the gite Iogbc;ok,'field qubook, and field recordkeeping.
‘o Initiating fielq task modification requests when necessary.
. 'Idenfifying and resolving problems in the field. .
. Resplving difﬁculties‘ in co:nsultation wi.th the Navy.

» . Implementing and documenting corrective action procedures, and providing communication between

the field team and upper management.
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A4.3.2 Site Quality Assurance/Quality Control Advisor

The FOL (or their assrstant) will-act as the" Slte QA/QC Advrsor who is responsrble for ensurmg
adherence to all QA/QC guidelines as defined in the QAPP Strict adherence to these procedures is
critical to the collection of acceptable and representative data. The followmg is a summary of the Site
QA/QC Advisor's respon3|bllmes

. Ensurihg that field duplicates and field QC blanks are collected with the proper frequency.

e -Ensuring that additional volumes of sample are supplied to the analytical laboratory with the proper

frequency to accommodate laboratory QA/QC analyses.

» Ensuring that measuring and test equipment are calibrated, used, and maintained in accordance with

applicable procedures.
. Acting; as Iiaiecn between site personnel, laboratory personnel, and the QAM.

* Managing bottleware shipments and overseeing field preservation.

A4.3.3 Site Safety Officer

The FOL (or designee) will also serve as the SSO. The duties of the SSO are detailed in the HASP. The -
- SSO has stop-work authority, which can be executed upon the determination of an imminent safety
'_hazard '

A4.3.4  Field Technical Staff

The Field TechnicaI‘Staff for this project will be drawn from Bay West's pool of qualified personnel. All of
the designafed field team members will be experienced professionals who possess the degree of

specialization and technicalcompefence required to effectively and efficiently perform the required work.

Field staff will be responsible for complying with tield-related requirements ae.presented in the QAPP. .
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FIGURE A4-1

PROJECT ORGANIZATION CHART
" ANNUAL MONIOTIRNG REPORT
) DATA ACQUISITION
NIROP FRIDLEY, MINNESOTA

: ; U.S. Navy ‘
U.S. EPA Region 5 SOUTHNAVFACENGCOM MPCA
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Staff . : Staff
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Data Validation
Manager
- . J. Samchuck
Lead Lead Risk ' Staff
Geologist Assessor : S
' * Chemists
« Engineers
Staff _ Staff |- = | © Graphics
* Other
CAS = Columbia Analytical Services ' SOUTHNAVFACENGCOM = Southem Division, Naval
_ Facilities Engineering Command
MPCA = Minnesota Pollution Control Authority TOM = Task Order Manager
NAVSEA = Naval Sea Systems Command TtNUS = Tetra Tech NUS, Inc.
PM = Project Manger - UDLP = United Defense Limited Partnership
QAM = Quality Assurance Manager A U.S. EPA = Environmental Protection Agency

" RPM = Remedial Project Manager
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A5 PROBLEM DEFINITION / BACKGROUND INFORMATION

A5.1 FACILITY HISTORY

-+ Detailed discussions of the general history of the NIROP and past data collection activities at the facility

are inclu.ded in Section 1.1 of the Remedial Action Monitoring Plan (RAMP).

A5.1.1 General History

~The NIROP has been.in operation since 1940 and is a production facility for Naval ordnance. Il'terﬁs

N

. produced at the facility have included gun mounts and advanced missile-launching systems.

“A5.1.2 Past Data Collection Activities

- Results of past data collection activities can be found in the Annual Monitoring Reports (AMRs) and the
Remedial Investigation (R} and Feasibility Study (FS) reports.

A5.2 FACILITY DESCRIPTION

A brief discussion of general site characteristics of the NIROP, including its location, size and borders,

regional geology, hydrogeology, topography, etc. is provided in Section 2.0 of the RAMP.

A53 PROJECT STATUS

The groundwatér extraction -system and pretreatment facilities at NIROP Fridley began operating in
‘September 1992.  Monitoring of these facilities and associated monitoring wells has been performed
'since startdp according to the procédures described in the Remedial Action Work Plan for Groundwater
‘Remediation (RMT, 1995) that was approved by .USEPA Region 5 and the MPCA. Construction of the
Phase Il on-site GWTF began in September 1997. Construction was completed and the facility was in
operation in December 1998. Treated groundwater from this facility is n{)w discharged to the Mississippi
‘River through Outfall 020 (NPDES/SDS Permit MN0000710) (MPCA, 1996).

A five-year review of the selected remedy for groundwater outlined in the Record of Decision (ROD)
(USEPA, 1990) was signed in September 1998. A second five-year review of the selected remedy was
signed in October 2003.  The five-year reviews recommended the continued operation, maintenance,
and upgrade (if necessary) of the groundwater containment and recovery system, with eventual on-site

. treatment and discharge of treated groundwater in accordance with the NPDES/SDS permit.
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A5.4 QUALITY ASSURANCE PROJECT PLAN PBEPARATION GUIDELINES

This QAPP has been prepared in accordance with the general guidance outlined.in the USEPA Reglon 5
Instructions on the Preparatlon of a Superfund Division Quality Assurance Project Plan. (USEPA, 2000)
-Additional gundance regarding the QAPP contents was obtained from USEPA reqwrements for Quallty
Assurance Project Plans QA/R-5 (USEPA, 1999b).

A5.5 OVERALL PROJECT 6BJECTIVES

The general project objectives for the Fridley groundwater extraction and treatment syétem are outlined in
the Federal Facilities Agreement (FFA) for the. NIROP. Attachment B of the FFA outlines the general.

project objectives as follows:

1. To specify all short- and long-term monitoring' of surface water, _groundwater, sediment, sludge,
-and soil necessary to determine the status and effectiveness of the remedlal actlons |mplemented‘

“at the snte and

2. To develoc and implement a mo'nitoring plan that-is designed to detect changes/ihcreases in

chemical concentrations of contaminated groundwater at and adjacent to the site.

Th_é project pUrpcse and scoApe are discussed ih Secfjon 1.2 of the RAMP. - Detailed déscriptions of the
objectives of the groundwater monitoring and the National Pollutant Discharge' Elimination System
(NPDES)/State Disposal System (SD.S) effluent monitoring are found in Sections 4.1 and 5.1,
V srespectively, in the RAMP. A )

A5.6 PROJECT OBJECTIVES

AObjective’s for the groundWater mon'itoring are discussed in Section 4.1 of the RAMP. Specific data
quality objectives (DQOs) for groundwater chemical analysis were discussed in the March 2002 Well
‘Selection Meeting that fésulted in Table 4-4 of the RAMP~ The coﬁtent of this table was approvéd by all
" DQO developers including USEPA Region 5, MPCA,.the Navy, and TtNUS. Objectlves for the NPDES ,

' and SDS are dlscussed in Section 5. 1 of the RAMP

" The_ultimate objective of groundwater remediation is to reétore groundwater quality to Safe Drinking -
Water Act (SDWA) Maximum Contaminant Levels ('MCLs)_. Work conducted under this QAPP will be

used to monitor progress toward and attainment of this objective.
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A5.7 DATA QUALITY OBJECTIVES

DQOs for the Fridley FA were developed in aCcdrdance with current USEPA guidanée through a series of
meetings involving the USEPA, MPCA, Navy, and Navy contractors. Refer to the Well Selection Meeting
Notes of March 2002 for further information (Appendix B of RAMP).

050514/P o A5-3 . o - 'CTO 0330



NIROP Fridley
QAPP

Revision: 0
Date: June 2005
Section: A6
Page 1 0of 3

A6 PROJECT DESCRIPTION AND SCHEDULE

“This project description outlines the overall scope of FAs to be performed for NIROP located in Fridley,

Minnesota. This QAPP addresses monitoring requirements associated with the groundwater extraction
and treatment (i.e., remediation) system as defined in the ROD for Groundwater Remediation (USEPA,
1990). The QAPP presents the organization, objectives, planned activities, and specific QA/QC
procedures associated with the Remedial Action Work Plan (RAWP) for the FA. Specific protocols for
sampling, sample handling and storage, COC, and laboratory and field analyses are described. All
QA/QC procedures are structured in accordance with applicable technical standards, and USEPA Region
5 and MPCA requirements, regulétions, guidance, and technical standards. The groundwater
remediation system shares a surface discharge station (sampling point SDOOé) with the National Pollutant
Discharge Elimination System (NPDES) permit No. 0000710. Therefore, some information is provided in
this QAPP and the attendant RAMP concerning NPDES requiremehts. The intent is to avoid any
confusion that may arise due to samples being collected from SD002 for ‘two different purposes.
Additional details concerning bermit requirements (e.g., other NPDES sampling locations and- other

analysis requirements) can be found in the NPDES permit.

A6.1 INTRODUCTION

This QAPP has been prepared by TtNUS on behalf of the Navy Southern Division, Naval Facilities .
Engineering Command (SOUTHNAVFAVENGCOM) and the NIROP, Fridley, Minnesota. This .QAPP and
other associated documents constitute the project planning documents for the groundwater extraction and
treatment system. This QAPP is Volume Il of the RAWP, Volume | contains the RAMP.

A6.2 PROJECT TARGET PARAMETERS AND INTENDED DATA USES

This section discusses the field and laboratory analytical information to be generated during the course of
the FA. Field parameters and intended data uses are discussed in Section A6.2.1. Laboratory
parameters and intended data uses are discussed in .Section A6.2.2. The site history and past

investigations identified VOCs in groundwater to be the only contaminants of interest. The following

~ sections identify field and laboratory analyte lists that will support the attainment of project ijectivés.
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A6.2.1 Field Parameters

Field parameters will include those associated with the completion of purging and stabilization of
monitoring wells and groundwater sampling and analysis. Field measurements will include only those

completed using simple field instrumentation. -

Field parameters including pH, specific conductance, turbidity, éhd temperature will be completed for
aqueous phase samples using a water quality meter as discussed in Section 4.3.2.‘2 and 5.3.2 of the
RAMP. 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. The ranges of acceptable levels for the field parameters are found in Table A6-1. Details
concerning how field measurements will be evaluated relative to those limits are included in the field
' SOPs (Appendix B).

A6.2.2 Laboratory Parameters

Léboratory parameters will include a select list of volatile organic compounds (VOCs). Analytical methods
“are further discussed in Section B4. Table A6-2 provides a summary of all target laboratory analytes and
associated Reporting Limits (RLs) and Method Detection Limits (MDLs) for the groundwater remediation
~system and NPDES analyses to be performed on samples collected from SD002. The list of analytes is
different for the groundwater remediation system and the NPDES permit (provided in Section 5 of the
RAMP). Seven chlorinated VOCs are common to- both programs. The monthly monitoring for NPDES
adds methylene chloride to its list of seven VOCs, and the monthly groundwater remediation system
monitoring adds vinyl chloride on its list of seven compounds. In addition, NPDES monitoring requires an
expanded list of VOCs to'be analyzed every six months (See Table A6-2 below and Table 5-2 of the
RAMP). EPA Method 624 will be used to analyze the NPDES samples for VOCs; SW-846 Method 8260B
will be used to anaklyze the groundwater samples for VOCs. Details regarding NPDES requirements are
provided in the NPDES permit No. 0000710. Quantitation and detection limits are further discussed in
Section B4.1.1.

A6.3 DATA VALIDATION

Data will be verified by comparing the laboratory data deliverables against the laboratory subcontract and
QAPP requirements. These requirements address both the deliverable content and format. Further
detail is provided in Section D2. Data will be validated in accordance with the National Functional
Guidelines for data validation, as described in more detail in Section D2. TtNUS will ben‘orm both the

verification and validation of data. The quanfitative and qualitative measurement performance
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assessments of precision, accuracy, representativeness, completeness, and comparability are described

in Section D1. Compliance with SOPs will be assessed by vthe FOL in accordance with Section D1.1.

A6.4 SAMPLE NETWORK DESIGN AND RATIONALE

The sample network design and rationale are discussed in detail in Section_4.2 of the RAMP. Figures
Idispla'ying the locations of all proposed borings and monitoring wells are provided in Figure 4-1 of the
RAMP.

A6.5 PROJECT SCHEDULE

The project schedule will be provided each year by the Navy based on each year's:

' ~ o Completion of past year AMR/QA‘PP update team review.
 Availability of the Navy's sample contractor.
» Coordination with UDLP.

‘ Most years, annual sampling of groundwater will be scheduled in mid-October, with a Draft AMR provided

by March 31 to discuss the results. Figure A6-1 provides a bar-chart project schedule for 2004 sampling

that will be conducted in 2005. p
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TABLE A6-1

FIELD PARAMETERS AND STABILIZATION CRITERIA
' FOR GROUNDWATER QUALITY TESTING
NIROP FRIDLEY, MINNESOTA

Parameter Method Stabilization Criteria

. pH - Meter +0.1 Standard units
Specific Conductance -~ Meter o +20mV
o - ; < 5 Nephelometric turbidity
‘Turblduty : Meter units (NTU)
" Temperature - Meter © +0.1° Celsius




. : . - TABLE A6-2
| "~ GROUNDWATER REMEDIATION SYSTEM MONITORING
ANALYTICAL DETECTION LIMITS FOR SURFACE DISCHARGE STATION SD002

NIROP FRIDLEY, MINNESOTA

Parameter Ma[))(?:rll‘l,:m AL - MDL
(ug/L) - (ng/L) : (ng/L)
VOLATILE ORGANIC COMPOUNDS (SW-846 Method 5030B/8260B)"" . ,
1,1-Dichloroethane : : NA 0.5 0.1
{ 11-Dichloroethene - NA 05 0.2
| cis-1,2-Dichloroethene o ~ NA 05 0.2
trans-1,2-Dichloroethene ‘ NA : 0.5 : 0.2
. Tetrachloroethene "~ -NA .05 : 0.2
1,1,1-Trichloroethane . : ‘ NA : 0.5 0.2
Trichloroethene . : "NA 05 .. 02
Vlnyl Chloride : NA ©02 , 0.1

1 Monitoring frequency is once per month for the groundwater remedlatlon system

. RL = Reporting lelt
MDL = Method Detection Lxmxt (as provided by CAS/KeIso) Method Detectlon lents are sub;ect to change as new MDL studles are
completed. .

I VOCs = Volatile organlc compounds



TABLE A6-3

NPDES/SDS EFFLUENT SYSTEM
ANALYTICAL DETECTION-LIMITS FOR SURFACE DISCHARGE STATION SD002

NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
- Daily RL ‘MDL
| Parameter M?:;;:_l;m (ug/L) (ug/L)
VOLATILE ORGANIC COMPOUNDS (EPA Method 624)" -
1,1,1-Trichloroethane (TCA) 200 '5 0.45
1,1,2,2-Tetrachloroethane Monitor only 5 0.25°
1,1,2-Trichloroethane Monitor only 5 0.206 -
1,1-Dichloroethane 70 - 5 0.34°
1,1-Dichloroethene 6 5 0.48
1,2-Dichlorobenzene ‘Monitor Only 5 0.186
1,2-Dichloroethane (EDC) Monitor Only 5 0.114
1,2-Dichloropropane Monitor Only 5 0.183
1,3-Dichlorobenzene Monitor Only 5 0.17
1,4-Dichlorobenzene Monitor Only 5 0.166
2-Butanone (MEK) Monitor Only 20 322
2-Chloroethyl Vinyl Ether. - Monitor-Only 10 0.62
2-Hexanone ’ Monitor Only 20 - 3.96
4-Methyl-2-pentanone (MIBK) Monitor Only 20 - 2.80
Acetone Monitor Only - 20 - 3.36 -
Acetonitrile Monitor Only 10 1.05
Acrolein Monitor Only . 50 ° 424 -
Acrylonitrile Monitor Only 10 0.45
Benzene . - Monitor Only 5 0.27
Bromodichloromethane’ Monitor Only 5 0.17
| Bromoform - Monitor Only 5 0.279
Bromomethane ~ Monitor Only 5 0.81
Carbon Disulfide . Monitor Only 5 0.49
Carbon Tetrachloride - Monitor Only 5 0.38
Chlorobenzene Monitor Only . 5 0.18
Chloroethane Monitor Only 5 0.456
Chloroform Monitor Only 5 0.21
Chloromethane - Monitor Only 5 0.31
cis-1,2-Dichloroethene 70° 5 0.20
cis-1,3-Dichloropropene Monitor Only | . 5 0.17
Dibromochloromethane Monitor Only . 5 0.145
Dichlorodifluoromethane Monitor Only 5 0.61
Ethylbenzene Monitor Only 5 0.33
m,p-Xylenes Monitor Only . 5 .0.27




TABLE A6-3

NPDES/SDS EFFLUENT SYSTEM
ANALYTICAL DETECTION LIMITS FOR SURFACE DISCHARGE STATION SD002
: NIROP FRIDLEY, MINNESOTA

26.5

PAGE 2 OF 2
_ Parameter Ma?(?:x:m RL MDL
ey (hglL) (holL)
Methyl tert-Butyl Ether Monitor Only 0.5 0.0734
Methylene Chloride , 5 5: 0.21
' 0-Xylene ~ Monitor Only 5 02
Pentachloroethane Monitor Only 5 1.13
Styrene Monitor Only 5 0.17
Tetrachloroethene (PCE) 38 3.8 0.43 -
Toluene Monitor Only 5 0.25 .-
trans-1,2-Dichloroethene 100 5 0.184
trans-1,3-Dichloropropene Monitor Only "5 0.161
| Trichloroethene (TCE) 5 5 0.46
Trichlorofluoromethane Monitor Only 5 0.49
Trichlorotrifluoroethane " Monitor Only 5 0.54
Vinyl Acetate Monitor Only - 10 1.71
Vinyl Chioride NA 5 0.58
- MISCELLANEOUS PARAMETERS ‘ A : . :
Chlorine, Total Residual 100 ug/L 100 ug/L 60 ug/L -
Flow (million gallons per day) Monitor Only NA NA
Flow (total volume), MG Monitor Only NA NA
pH (daily minimum to maximum range) 6t09 NA NA
Temperature (degrees Celsius) NA NA

1 Specified in NPDES Permit MNOC00710; analyses will be conducted monthly for the short list of VOCs (identified with

numerical limits) and every six months for the expanded list of VOCs. Compounds marked as “Monltor Only” do not have daily

_ maximum limits. See NPDES permit for details.

RL = Reporting Limit.

MDL = Method Detection Limit (as provided by CAS/Kelso). Method Detection Limits are subject to change as new MDL studies are

comipleted.

NPDES = National Pollutant Discharge Elimination System.

SDS = State Disposal System.
'VOCs = Volatile organic compounds
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' FIGUR! A6-1

PROJECT SCHEDULE.
NIROP FRIDLEY, MINNESOTA
. ) 2006 - .
ID | Task Name Duration Start Finish Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan [ Feb | Mar | Apr | May [ Jun | Jul
1 Team Review RAWP Revjsion ‘ 45days | Jun13'05| Jul27'05] ¢ : 7 . i . ' .
‘ 2 RTC/Resolve comments 20 days| Jul28'05| Aug 16°'05
3 Revise'RAWP 25 days| Aug 17'05| Sep 10'05
4 | Team Review Final RAWP ‘30 days | Sep 1105 Oct-10'05
5 | Team Approves RAWP 1day| Oct11'05| Oct11'05|
6 |Mobilize Autumn Sampling Effqrt 10days| Oct12'05| Oct21'05
7 |AMR Field Sarﬁpling : 12 days| Oct22'05 ‘Nov 2'05
. 8 |Laboratory Analysis 35 déys Nov 3 '05 Dec 7"05
9 ‘ Data Validation 30 dayé Dec 805 Jan 6 '06
10" | Prepare Draft AMR 84days| Jan7'06| Mar31'06
11 [ Team Review AMB 30days| Apr1'06( Apr30'06]
12 |Resolve Team Comments 21 déys ' Mayi ‘06 May 21 '06
13 [Finalize AMR Report 10 days | May 22'06 | May 3'1/ ‘06
14 feam Approves AMR iday! Jun1'06| .Jun 1 '06
15_ Téaﬁ Reviews Proposed RAWlP Revs 30days| Apri'06 .Apr.30 '06
16 |Resolve RAWP Revs | 21 days| May1'06| May21'06
17 _ Update RAWP 21 days | May 22'06| Jun'11'06
18 |Team Reviews RAWP Revs. 21 days| Jun12'06 Jul 2'06
19 | Set Schedule for 2006 Sampling 1 day _. Jul3'06|° Jul3'06
Task - Summary Rolled Up Progress A
Fridley 2005 RAWP . Split e e RolledA.Up Task External Tasks e
Date: Jun 8 '05 Progress EESmmsmmmm—m  RoledUpSpit .. Project Summary
Milestone < " Rolled Up Milestone <> .
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A7 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The overall QA objective for this project is to develbp and implement procedures for field sampling, _COC,<
laboratory analysis, and data m.anage'me_nt and reporting that will provide results sufficient to support
“attainment of the project objectives specified in Sections A5 through A7. Intended data uses, including

the list of project'target parameters, are described in the 7-step DQO process included in Appendix B of
the RAMP. Data comparisons and the associated decision-making process are described in 'Sec_tion
D1.4. Specific procedures for sampling, COC, laboratory instrument  calibration, laboratory analysis,
internal QC, reporting of data, audits, preventive maintenance ‘of field and IaBoratory equipment, data
management, corrective action, and reporting to management are described in remainingl sections of this

" QAPP. Overall QC level of effort is described in Section A7.6.

The precision, accuracy, representativeness, corﬁparability, and completeness (PARCC) parameters are

qualitative and quantitative statements regarding the quality characteristics of the. data used to support

project objectives and ultimately, environmental decisions. These parameters are presented in the

remainder of this section. QC samples used to evaluate performance and. their frequencies of use.are

described in Section B5.1 (field QC samples), and Section B5.2 (Iabofatqry QcC samplé_s). Equations

used to compute accuracy, precision, and completeness vaiues are provided in Seb_tions» D1.1 through

D1.3. Data quality objectives developed for NIROP Ffidley are presented in the Well Selection Meeting

.Notes provided in Appendix B of the RAMP.

- A74 PRECISION"

A7.1.1 ' Definition

Precision is a measure of the degree to. which two or more measurements are in agreement and’
describes the reproducibility of measurements of the same parameter for samples analyzed under similar

conditions. A fundamental tenet of using precision measurements for QC is that precision will be

‘bounded by known limits. Results outside these predetermined limits trigger correctiv_e actions.

By definition, chemical solutions (e.g., VOCs in groundwater) are uniform in composition. _Therefore,
ignerihg any imprecision caused by the sample matrix, the va'riability'of analytical results for. water.

samples should be relatively low unless-suspended material or sarhple handling and storage'introd_uce

-additional imprecision. Precision acceptance criteria for aqueous duplicate samples have been assigned.

accordingly in Table A7-1. Results outside of thesef limits will trigger corrective actions, which are
presented in Table A7-2. '
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A7.1.2  Field Precision Objectives

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10
environmental sémples.' Acceptance limits for field duplicate precision are provided in Table A7-1. ‘This

precision'eStimate encompasses the Cqmbined uncertainty associated with sample coliection, splitting,.

‘ handling, laboratory and field storage, digestion, and analysis. In contrast, precision estimates obtained

from analyzing duplicate laboratory samples incorporate only subsampling, digeétion, laboratory storage,-

and analysis hncertainties. - For VOCs, the act of splitting is actually a rapid resampling rather than
physical separation of a single sample into two aliquots. Because the field precision estimates include
more sources of potential uncertainty; the fiel& precisibn eétimates [i.e., relative percent difference (RPD)
'values] should equal or exceed'the laboratory precision eétimates' on average, for éaéh analyte. If field
~ duplicate precnsmn is significantly different from laboratory duplicate- premsuon the underlymg cause will
be investigated to determme whether the observed difference could be an artlfact of samplmg and

-analysis. Considerations given to this effort lnclude

"o The scale of subsamplmg for Iaboratory precns:on estimates relative to the scale of field dupllcate
sample size. .
* Analytical measurement precision. -

. Precision for repeat analysis of the same Ia'borat'ory control samplé (LCS)';

Precision estimates for replicate groundwater samples will be based on the first ahd last of the replicate
samples collected from a randomly selected well. This strategy is designed to pro'vide' the- greatest
potential for identifying problems associated with field sampﬁng and is explained further in Section B1.7.

A7.1.3 Laboratory Precision Objectives

‘Labvora.tory precision QC samples‘ [i.e., -matrix spike duplicates _(MSDs) for organic bhemicals] will be
analyzed with a minimum ”frequency of 5 percefnt (i.e., 1 QC sample for 20 environmental samples).
Laboratory precision is measured by compéring RPD values with pre'cision.‘control limits specified in
Table A7-1. |
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A7.2 ACCURACY
A7.2.1 Definition

‘Accuracy is the degree of agreement between an observed value and an accepted reference value. This -
parameter is assessed by measuring spiked samples [e.g.; surrogate spikes or matrix spikes (MSs)] or
well- charactenzed samples of certified analyte concentratlons (e.g., LCSs) and by measunng blanks.

AccUracy rn'easurem'ents are- designed to detect biases resulting from the sample handling and analysis
_processes. The equations for determining accuracy of an individual MS and a surrogate spike or LCS for
this project are provided in Séction D1.1. The equations in Section D1.1 do not apply to blank samples
however, because dwrsron by zero (the expected amount or added amount) causes the calculated value
to be infinite. Instead, method blank acceptance cntena specified in Table A7-2 are desrgned to limit the
tolerable amount of contamlnatlon while recogmzmg that non-zero results for blanks are likely, if only
because of randem error in the measurement process. -The bias computatlons for individual MSs, LCSs,
~and method blanks will be used to control the analysis process by triggering corrective actions as
.specrfled in Table A7-2.

A7.2.2 Field Accuracy Objectives ,

Accurate field measurements are typically ensured through control over the sample collection and
handling and throUQh routine instrument calibration. In addition, after completing field measurements for
-specific conductance, pH, and turbidity, a check standard is analyzed to verify continued acceptable .

calibrations. The check standard acceptance criteria are as follows: -

e pH: +0.2 standard units

. Specific conductance +10% of the check standard value

s Turbidity: for check standards >5 NTU, +10% of the check standard value for all others, no check. :
standard acceptance criteria-apply

. ' Temperature no check standard acceptance crltena apply

-~ Accuracy is also typically monitored through the use of blanks to detect cross-cont‘amination and by,
'monitoring adherence to procedures that prevent sample contamination or degradation. Equipment
rinsate blanks shall be collected for this investigation to assess cross-contamination via sample collection
‘ e.quipment Trip blanks will be collected to monitor cross-contamination of VOC samples' during shipping.
Accuracy also shall be assured qualitatively through adherence to all sample handling, preservatlon and

holdlng time requrrements
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A7.23 La'borat'ory'Accuracv Obiectives'

Accuracy in the laboretory is measured through the comparison of a spiked sample or LCS result to a
~known or calculated value and is expressed as a percent recovery (%R). It is a_lsovassessed by
monitoring the analytical recovery of select surrogate"compounds added to samples that are analyzed by
organic chromatographic methods. MS and surrogate compound analyses measure the combined
accuracy effects of the semple matrix, samp.le' preparation, and sample measurement. LCSs are used to
" assess the accuracy of laboratory operations with minimal sample matrix effects. Each'spiked sample
shall be spiked with all project target analytes for the analysis being performed to ensure that accuracy
measures are obtained for each target analyte. Spiking concentrations shall equal or approximate the
default concentrations detailed in the applicable sample preparatlon SOPs. 'LCS and MS analyses are
‘ pen‘ormed ata frequency no less than 1 per 20 associated samples of like matrix. Laboratory accuracy is

assessed via comparison of calculated %R values to accuracy control limits specified in Table A7-1.

A7.3 COMPLETENESS
A7.31 Definition

Completeness is a measure of ‘the amount of usable valrd analytrcal data obtained compared to the

amount expected to be obtained. Completeness i is expressed asa percentage

A7.3.2 Field Completeness Objectives

VFreId completeness is a measure of the amount of valid field measurements obtalned from all the field
measurements taken ‘in the pro;ect Turbidity is a critical parameter that must be measured prior to
sampling to establish attalnment of equilibrium, and its completeness criterion is 100 percent. There are
no completeness criteria for pH, specific conductance, and. temperature, as these are non-critical
parameters thet are generally determined to verify that eppropriate sampling conditions exist prior to
sampling. Although there are no completeness criteria fcr pH, specific conductance and temperature, the
field crew should strive to attain 100 percent completeness because the additional data may be useful for

other purposes besides the attainment of project objectives described in this QAPP.

A7.3.3  Laboratory Completeness Obijectives

Laboratory completeness is a measure of the amount of usable, valid Iaboratory measurements per

matrix obtained for each of the target analytes Usable, valid results are those that are judged, after data
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assessment, to represent the sampling populations and to have not been disqualified for use through data
validation or data assessment. Laboratory completeness objectives are 90 percent for each target
analyte in groundwater. = Qualifications on the use of data caused by incomplete data sets will be.

documented in the FA report.'

A74 REPRESENTATIVENESS
A7.41  Definition

_ Representativeness is an expression of the degree to which data 'aécufately and precisely 'represent a
' :characteristic of ‘a population or environment condition existing at the site. Adherence' to procedures
described in Section B1 including standardized sample collection, handling, preparation, and analysis,
and data reporting requirements ensures that the final data accurately represent the desired populations.
An assessment of representativeness will be made during data assessment to determine whether each
datum belongs to the observed data distribution. Factors considered during this assessment will include
adherence to designated SOPs, relative concentrations of analyles from previous and current sampling
rounds, and any other factors that are relevant at the time of assessment If analyte concentrations

appear to deviate from a trend line drawn through the data pomts (after allowmg for data uncertainties),
' the apparently discordant values will be investigated to determine whether they are erroneous. The
choice of linear or non-linear trends for-this evaluation will be based on the appearance of the data and -
may include calculation of best fits to various trend line models. Models used must be reasonable

concentration decay models applicable to groundwater monitoring.

A7.4.2 Measures to Ensure Representativeness of Field Data

: Representatlveness depends on the proper design of the samphng program and will be satisfied by
ensunng that proper sampling techniques are used (see Sectlon B.1.3). Well stablhzatlon parameters
(See Tab!e A6-1) will'be monitored to ensure that groundwater wells have attained equilibrium prior to

sampling.

A7.4.3 - Measures toEnsu're Representativeness of Laboratory Data

Representatlveness in the Iaboratory |s ensured by using the proper analytical procedures, meeting -
sample holding times, and analyzing and evaluating field dupllcate samples relative to Iaboratory‘
dupllcates. During development of this QAPP, measures to ensure representativeness of the data
generated included '(.:onsideration" of past operations, existing analyticaldafa, physical setting, -and
monitoring well placement. The rationale for the sampling network is presented in detail in Section B1.1.
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A75  COMPARABILITY
A7.51 Definition

Comparability is defined as the confidence with which one data sel can be compared to another (e.g.,
between sampling points, between sampling events). Comparability is achieved by using standardized
sampling and analysis methods and data reporting formats (including use of consistent units of measure)
and by ensuring- that reporting and detection limits are sufficiently low to satisfy project detection and
quantitation crrterra for the duration of the project. The RLs antrcrpated for this. project are presented in
Tables A6-2 and A6-3. Additionally, consideration was given to seasonal conditions and other
envrronmental variations that could influence analytical results, but no such influences appear to exist for
this investigation that would indicate a need to collect samples at times other than those planned for this

‘mvestlgatlon

A7.52  Measures to Ensure Comparabilitv of Field Data

Comparability depends upon the proper design of the sampling program and will be satisfied by ensurlng
that Section B1 of the QAPP is followed and that proper sampling techniques are used The rationale
behind the sample network design is found in Section B1.

A7.5.3 Measures to Ensure Comparabilitv of Laboratory 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. The units

used for the laboratory measurements are further explained’in Section D2.1.2 of this QAPP.

A7.6 ~ LEVEL OF QUALITY CONTROL EFFORT

Several QC samples wrll be analyzed. for this project to provide a means to assess field and laboratory
performance Field QC samples consist of field duplicates, equrpment rinsate blanks trip blanks, and
‘temperature blanks. These QC checks are described in Section B5. 1. Each type of field QC sample ‘
undergoes the same preservation, analysis, and reportlng procedures’ as the related environmental
samples. Frequencies of field QC sample collection and analysis are presented in Table A7-2. The types
and numbers of QC.samples to be collected in the field are presented in Tables 4-11 and 5 4 of the
RAMP. '
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. ALabor'athy Qc encompasses other checks performed during sample preparation and analysis, as
described in Section B5.2. Frequencies for-laboratory QC checks are provided in Table A7-2/and in the -

" method-specific laboratory SOPs appended to this QAPP (Appendix A).
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TABLE A7-1

GROUNDWATER REMEDIATON SYSTEM AND NPDES QUALITY CONTROL LIMITS
FOR SURFACE DISCHARGE STATION SD002 :
NIROP FRIDLEY, MINNESOTA '

PAGE 1 OF 2
| MS/MSD Samples? | LCS/LCSD Samples® Field
(Chemical %R RPD | %R " RPD D:‘,’,';)cg)te
SW-846 METHOD 8260B (GROUNDWATER EXTRACTION AND TREATMENT SYSTEM)
1,1-Dichloroethane 71-128 -~ 0-30 76-117 0-30 0-30
1,1-Dichloroethene . 76-143 0-30 76-129 0-30 0-30
cis-1,2-Dichloroethene 70-135 - 0-30 83-118 0-30 0-30
trans-1,2-Dichloroethene 82-129 0-30 81-121 0-30 0-30
1,1,1-Trichloroethane 1 74141 0-30 72-132 . 0-30 © 0-30
Tetrachloroethene ' 68-134 0-30 72-124 0-30 0-30
Trichloroethene -] 69-132 . 0-30 79-119 . 0-30 0-30
Vinyl chloride 60-145 . 0-30 65-135 0-30 0-30
4-Bromofluorobenzene . 36-150 0-30 36-150 0-30 0-30
(surrogate) : » ' 1 N
Dibromofluoromethane - 46-141" 0-30 46-141 0-30 0-30
1 (surrogate) . : . ' '
' Toluene d-8 (surrogate) | 45-147 0-30 45-147 0-30 . 0-30
EPA METHOD 624 (NPDES) '
1,1,1-Trichloroethane - ) : ' :
(TCA) 62-155 30 © 68-137 .30 - 35
1,1,2,2-Tetrachloroethane 29-157 30 58-134 30 35
1,1,2-Trichloroethane 52-140 -30 - 65-131 30 35
1,1-Dichloroethane 59-146 | 30 . 66-133 30 35
1,1-Dichloroethene . 63-163 30 . 66-144 30 35"
1,2-Dichlorobenzene 61-136 30 70-128 30 , 35
1,2-Dichloroethane (EDC) 54-142 30 64-131 .30 35
1,2-Dichloropropane - 57-144 30 66-130 30 35
1,3-Dichlorobenzene 63-140 30 70-129 30 35
1,4-Dichlorobenzene 61-139 30 68-130 30 35
.| 2-Chloroethyl Vinyl Ether 10:163 30 10-190 30. 35
Acrolein - .10-186 | 30 | 24-159 30 - '35
Acrylonitrile 49-143 30 © 56-144 30 35
Benzene SR 65-150 30 71-137 . 30 35
Bromodichloromethane 55-146 30 72-131 - 30 35
Bromoform | 58-145 30 71-136 30 - 35
Bromomethane , 10-173 30 28-178 30 - 35
Carbon Disulfide . 70130 | © 30 © 62-148 30 35
Carbon Tetrachloride - . 61-160 30 68-141 30 35
Chlorobenzene . ' ' 63-138 30 69-129 30 35
Chloroethane S 50-158 30 '58-142 30 © 35
Chloroform 47-152 - 30 © 70-129 30 .35




TABLE A7-1

GROUNDWATER REMEDIATON SYSTEM AND NPDES QUALITY CONTROL LIMITS
FOR SURFACE DISCHARGE STATION SD002
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
- " MS/MSD Samples™? | LCS/LCSD Samples® Field
~ Chemical | %R | RPD | %R RPD D‘,:{;,';;i%‘e
Chloromethane 38-167 30 - |. 52-151 30 35
cis-1,2-Dichloroethene | . 70-130 30 73-129 30 35
cis-1,3-Dichloropropene . © 10-167 .30 ' 66-140 30 - 35
.| Dibromochloromethane 53-144 30 69-132 30 35
Dichlorodifluoromethane 42-208 30 - 22-192 30 35
| Ethylbenzene 67-153 | 30 | 70-140 - 30 35
m,p-Xylenes . 67-159 -3 | 67144 30 - 35
"Methylene Chloride 50-149 | 30 | 65-136 30 - 35
“o-Xylene . 65-157 | . 30 © 69-139 30 .35
Styrene | 70-130 30 72-140 30 ~ 35
| Tetrachloroethéne. (PCE) 59-152 30 - 65-137 | 30 35
“Toluene 63-150 30 72-137 - 30 . 35
trans-1,2-Dichloroethene . 61-152 30 71135 | 30 | 35
trans-1,3-Dichloropropene 16-150 - 30 57-131 . 30 35
Trichloroethene (TCE) 37192 |. 30 70-136 .30 - 35
Trichlorofluoromethane 56-156 30 55-139 .30 - '35
Trichlorotrifluoroethane 70-130 30 64-160 30 35
Vinyl Acetate i 70-130 30 43-194 30 35
Vinyl Chloride 54-167 30  55-147 30 35
Dibromofluoromethane : } ‘ ‘
(Surr) = - - - 59-133 NA 59-133 NA 35
| Toluene-D8 (Surr.) 71132 NA S 71-132 “NA 35
4-Bromofluorobenzene . - S ' _
(Surr.) 66-122 NA . 66-122 NA - 35

1

2

These acceptance limits apply to spikes that augmem the native sample analyte concentration by at
least 25.percent.

Recoveries less than 75 percent or greater than 125 percent will cause data to be ﬂagged as estimated
("J" flag) during data validation. Recoveries less than the lower or 30 percent of the low recovery limit
shown in this table will cause non-detect data to be rejected ("R" flag). For MS and MSD spikes that do
not increase the native sample concentrations by at least 25 percent, the spike will be con5|dered invalid
and these rules will not apply.

These acceptance limits apply to original and duplicate sample concentrations greater than five times
the reporting limit. If one of the results is greater. than five times the reporting limit, the acceptance
criterion is zRL.. If one or the other results is a non-detect, the reported percent RPD will be 200
percent. :

- LCS/LCSD = Laboratory control sample/laboratory control duplicate. o !

MS/MSD = Matrix spike/matrix'spike duplicate.
%R = Percent recovery.

‘RPD = Relative percent difference.



~ TABLE A7-2

NON-CALIBRATION QC SAMPLE USAGE, FREQUENCIES, -
ACCEPTANCE LIMITS, AND CORRECTIVE ACTIONS
- NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Qc Samplé . Acceptance . .

Type Collection Frequency Limits Corrective Action
Field 1 per 10 investigative samples | See Table A7-1 Qualify data according to
Duplicate(V) collected. , - .| data validation requirements.
Equipment . [ 1 per 10 investigative samples <RL ldentify source of '

Rinsate B_Iank

collected, with a minimum of
one per day of sampling, per
non-disposable sampling
device/instrument.

For pre-cleaned, dedicated,
and/or disposable equipment,

| one rinsate blank will be

collected and analyzed at a
frequency of one per lot or
“batch blank” for a specific

contamination, if feasible.
Qualify data according to
validation criteria. Qualify
use of data if contamination
appears to have adversely
affected its usability.

Method Blank

samples or per preparation
batch, whichever is more
frequent.

o equipment type. : _
Internal At least one internal standard Retention times Laboratory action taken per
Standard per sample for GC/MS stable to + 30 | applicable SOP. TtNUS
analyses." | seconds; area | action taken per validation
counts stable to . protocols and Section D1.4.
within factor of
2. A .
| Laboratory 1 per 20 environmental See Table A7-1 | Laboratory action taken per
Control samples per matrix. ' applicable SOP. TtNUS
Sample action taken per validation
’ . protocols and Section D1.4.
Laboratory 1 per 20 environmental See Table A7-1 | Laboratory action taken per .
Duplicate samples analyzed for target - applicable SOP. TtNUS
(except VOCs) | analytes. action taken per validation
_ . . protocols and Section D1.4.
Laboratory - 1 per 20 environmental . 1 <RL Laboratory action taken per

applicable SOP.- TINUS
action taken per validation
protocols and Section D1.4.

Matrix Spike(®

1 per.20 environmental

samples.

See Table A7-1

Laboratory action taken per
applicable SOP. TtNUS
action taken per validation
protocols and Section D1.4.

Matrix Spike
Duplicate(®

1 1 per 20 environmental

samples analyzed for organic
target analytes.

See Table A7-1

Laboratory action taken per
applicable SOP. TtNUS
action taken per validation

‘protocols and Section D1.4.




TABLE A7-2

NON-CALIBRATION QC SAMPLE USAGE, FREQUENCIES,
ACCEPTANCE LIMITS, AND CORRECTIVE ACTIONS

NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
QC Sample » . Acceptance - . .
Type Collection Frequency Limits Corrective Action
Surrogate At least one per sample for See Table A7-1 | Laboratory action taken per
' ‘ organic chromatographic ' applicable SOP. TiNUS
analyses (GC, GC/MS, and .| action taken per validation
_ HPLC)." ' protocols and Section D1.4.
Temperature One blank per sample cooler.. 4+2°C Laboratory action taken per
Blank . : : ‘| applicable SOP. TtNUS
action taken per validation
: . protocols and Section D1.4.
Trip Blank One blank per sample cooler. <RL Laboratory action taken per
‘ ' : applicable SOP. TtNUS
action taken per validation -
protocols and Section D1.4.

1 Refer to Section A7.1.2 for the strategy for obtaining précision estimates for groundwater.

_ Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material - 4

must be collected in the field to ensure that the laboratory has enough material for spiking and
duplicate analysis.

RL = Reborting Limit. -
FOL = Field Operations Leader.

"GC/MS = Gas chromatography/mass spectrometer.

HPLC = High-performance liquid chromatography.
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A8 SPECIAL TRAINING REQUIREMENTS

A8.1 FIELD PERSONNEL

All field personnel will have appropriate training to conduct tﬁe field activities to which they are assigned.
Additionally, Ieach site worker will be required to have completed a 40-hour course in Health and Safety 4
Training as described under Occupational Safety and Health Administration (OSHA) 29 Code of Federal
Regulations (CFR) 1910.120(b)(4).

A8.2 LABORATORY PERSONNEL

| Laboratory personnel receive in-field and continuing training as described in Appendix A, Section 17.:
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A9 DOCUMENTATION AND RECORDS

A9:1 : DOCUMENTATION, RECORDS, AND DATA MANAGEMENT

This section describes how all project. information will be managed,'orgenized, and maintained for
efficient use by project personnel. The information management process .is outlined from the point of

data generation to ultimate storage.

A9.1.1 Project Documentation and Records

A-summary of NIROP records and documentation to be generated and stored in the TtNUS project files is -
-provided in Table A9-1. Information to be maintained in the laboratory files is outlined in Section A9.1.3
of this QAPP. o ‘ '

A9.1.2 Field Anallvsis Data Package.DeIiverébles

Field measurements will include those associated with the completion of purging and stabilization of
monitoring wells and groundwater sampling_érrd analysis. Field parameters including pH, specific
- conductance, tu}rb'idity, and temperature will be completed'for aqtreous phaee semples using a water’
' quality meter. These readings will be recorded 'on‘field'sampling.‘sheets, boring logs, or field logbooks. - -

A9.1.3 . Fixed Laboratory Data Package Deliverables

" A turn-around time of 28 days will be requested for all the data. Electronlc data dellverables (EDDs),
formatted according to the requnrements stated in Table A9-2;, or similar, will be provrded by the
- laboratory. ' '

The following are reqﬁiréd components of the hard copy data deliverables:

. Sretement of completeness/a_ccuracy

e  Case Narrative _ ‘

- o External chains of custody'doéuments and sample receipt information
e Internal chains of custody ,

. Summary Data forms (Form Is) showing final results for each sample

. System monitoring compound (surrogate) QC Summanes

e Matrix Sprke/Matnx Spike Duplicate results
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* Laboratory Control Sample/Laboratory Control Sample Duplicate' results

-. Method Blank Summaries |

e Instrument performance check and internal standard area summaries

¢ Chromatograms '

e Mass spectra .

* Calibration data with retention times and responses of calibration standards
e Raw QC data and raw data for calibration and sample analyses

J Sample run log showing the analyses‘sequences

» Sample calculations

* Sample preparation data

~'Raw chromatographic data, calibratiorr data, laboratory QC data, and mass spectra are not required to be

delivered in electronic format. When manually integrating' chromatographic peaks for site samples, the
Iaboratory should provide appropriate documentatlon (i.e., chromatograms that include data for retention

times before and after the manual lntegratron the reason for each manual mtegratron and the analyst's -

-initial and date on each manual integration) for every manual integration performed during the analysis of .

the samples. This should also be done for associated calibration standards and QC samples.

A9.1.4 Data Reporting Formats’

Field data will be recorded in the field logbooks and field forms. All logbook and log sheet entries must be
~made in indelible ink (black pen is preferred). No erasures or liquid paper or white out are permitted. If

an mcorrect entry is made the data will be crossed out with a single strike mark, mltlaled and dated. The
field personnet will sign and date the Iogbook pages,and field forms. Examples of the forms to be used in
the field are presented in Appendix D of the RAMP.

Laboratory data delivered in electronic database files will be formatted accordmg to-the requrrements of
Table A9-2. Hardcopy data will follow standard CLP conventions, with summary data provided on Form

~ Is and supporting data provrded on addltronal applrcable forms.

A9.1.5 Record Retention Time

All reports and records for NIROP Fridley will be retained for 10 years.
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TABLE A9-1

PROJECT DOCUMENTATION AND RECORDS
NIROP FRIDLEY, MINNESOTA

Sample Collection

Fixed Laboratory

Data Assessment

Other

tracking records

Records Records ‘Records
Field Logbooks Sample receipt, custody and Audit report and quality All versions of QAPP
. notices

Sample Log Sheet-Soil

Standards traceability logs

Data validation repOrf

Health and safety plan

Flow” Groundwater

Sample Log Sheet-“Low -

Equipment calibration logs

All versions of project
reports

Boring Logs

Sample prep logs

Well Construction Logs

Sample analysis logs

Well Development Logs

Equipment maintenance and
testing logs’

Chain-of-Custody

Corrective action forms

Records .
Telephone Logs Data results forms
Field Modification Rep_orted results for
" Records standards, QC checks, and

QC samples

Field Instrument

Instrument_pfint-outs for
" samples and standards

Calibration Logs

Sémple disposal records

Telephone logs




The analytical data will be delivered electronically in a text file format (filename.txt).
database is described in the table below.

TABLE A9-2

ELECTRONIC DATA DELIVERABLE REQUIREMENTS
’ NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 3

The structure of the

It shall be the responsibility of the laboratory to ensure that all

electronic entries are in strict accordance with the information provided on the hard copy Form I.

FIELD
DATA WIDTH ~
DATA FIELD TYPE (decimal DATA FIFLD DESCRIPTION
places)

LOCATION C 15 Field samplé location as listed on the chain-of-custody. The
location number indicated in this field should never be truncated.

SAMPLE_NO C 25 Field sample ID as listed on the chain-of-custody. The sample

' number indicated in this field should never be truncated. The only

exception for this field not matching the chain-of-custody is for
reanalyses and matrix spike results in which a RE or MS suffix will
be added to the sample number respectively.

TOP_DEPTH N 5(1) Top Depth as listed on the Chain of Custody.

BOT_DEPTH N 5(1) Bottom Depth as listed on the Chain of Custody.

MATRIX C 2 Matrix as indicated on the Chain of Custody.

COLL_METH C 2 “G” (Grab) or “CP” (Composite) as indicated on the Chain of

' ‘ Custody.

LAB_ID C. 15 Laboratory number for the given sample.

LABORATORY c 25 Laboratory name.

BATCH_NO C 10 Laboratory code for batch of samples included in a given run.

ASSOC_BLNK - C 15 | Laboratory name of the method blank associated with that

: particular batch of samples.

QC_TYPE . C 10 Normal Environmental Sample = “NORMAL?”, Laboratory
Duplicate = “DUPLICATE”, Matrix Spike = “MS”, Matrix Spike
Duplicate = “MSD”, Laboratory Control Sample = “LCS”,
Laboratory Control Sample Duplicate = “LCSD”, Method Blank =
“M_BLANK”, Preparation Blank = “P_BLANK". B

RES_TYPE' C 5 ' Surrogate Recoveries = “SUR”, Target Compound “T RG”

' : Internal standards = “IS”

SAMP_DATE D 8 Date of sample collection as indicated on the Chain of Custody.

Example: 11/07/93.
1 SAMP_TIME T 5 Time of sample collection as indicated on the Chain of Custody.

Reported as five character string.

REC_DATE D Date sample was received by the laboratory.

EXTR_DATE D Date sample was extracted or prepared by the laboratory.

ANAL_DATE D Date sample was analyzed by the laboratory.

RUN_NUMBER N 2(0) The number of the analytical run for a given sample in sequence.
For example, if a sample is diluted and reanalyzed, the original
run number would be 1 and the reanalysis would be 2.




TABLE A9-2

ELECTRONIC DATA DELIVERABLE REQUIREMENTS
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 3
FIELD
DATA WIDTH i :
DATA FIELD TYPE (decimal DATA FIELD DESCRIPTION
‘places) -
1 SbG . cC 15 ' Sample dehvery group |dent|f|er aSSIgned by the Iaboratory ThlS
number should exactly match the SDG designated on the
_ hardcopy data package.
PROJECT_NO C 10 Identification of Project Number or Contract Task Order (CTO)
' number. .
PROJ_MNGR C- 25 The Tetra Tech NUS Project Manager’s last name, followed by a
) - comma, followed by the first initial of the Project Manager.
: Example HUTSON, D.
PARAMETER C 45 Chemical or analyte name exactly as reported on Form .
CAS_NO C 10 Chemical Abstract Service number for the parameter listed.: The
CAS number should be reported exactly as it is listed in
publications such as the Merck Index. This field should be left
blank for those parameters not having CAS numbers (e.g. Total
, ‘| Organic Carbon).
FRACTION C 8 Metals ='M', Volatiles = 'ov, Semlvolahles/BNAs ='0S',
Pesticides = 'PEST', Herbicides = ‘HERB’, Polychlonnated
Biphenyls = 'PCB', Explosives = ‘EXP’, Any petroleum
hydrocarbon or fuel = ‘TPH’, Radionuclide = 'RAD', Miscellaneous
_ ='MISC', Dioxin/Furans = ‘DIOX o
| SORT C 5 Leave this field blank. To be filled in by Tetra Tech NUS, Inc.
EXTR_METH c 20 Extraction method used. _
: Example: ‘5035’ for SW-846 Method 5035.
ANAL_METH C 20 Analytical method used to quantitate parameter concentrations as |
listed in the laboratory technical specification.
. "Example: 8270C for SW-846 Method 8270C. .
LAB_RESULT (o] 20 Reported value in units specified in the UNITS field containing the
' proper number of significant digits. The % Recovery for matrix-
spikes, laboratory control samples, and surrogates shall ALSO be
placed in this field.
UNITS (o 5 The units of measure as reported on the Form I.
| LAB_QUAL C 2 The laboratory qualifier as reported on the Form I. For example, a
' ‘U’ qualifier should be used for all nondetected results.
IDL "N 15 (6) Instrument detection fimit in units specified in the UNITS field.
MDL N 15 (6) " Method detection limit in units specmed in the UNITS field and ‘
’ method specified in the METHOD field.
CRDL: CRQL N 15 (6) Contract Required Detection/Quantitation Lirﬁit in the units
specified in the UNITS field. RDL for non-CLP parameters.
-DIL_FACTOR N- 6 (1) Dilution factor.
PCT_MOIST N 5(1)

Percent moisture for soil samples blank for water samples




TABLE A9-2

ELECTRONIC DATA DELIVERABLE REQUIREMENTS
NIROP FRIDLEY, MINNESOTA - :

PAGE 3 OF 3
: FIELD ,
‘ DATA | WIDTH
DATA FIELD TYPE (decimal DATA FIELD DESCRIPTION
, o places) , .
COMMENTS C 20 Analytical result qualifier or comment other than that listed in the

LAB_QUAL field. Example: 'Reanalysis’.

C = Character string (everything shall be reported in capital letters)
N = Numeric string (decimal places are in parentheses in field width column)
D = Date (Ex: 03/25/02) :
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'B1 SAMPLING PROCESS DESIGN

This section contains a description of the applicable environmental sampling networks as well as the
strategies and rationales behind the sampling plan design. The mechanics of sample collection,
packaging, shipping, and documentation are also described either explicitly or through citation of the
RAMP. - '

Groun'dWater:samples will be collected during fhe NIROP Fridley FA.

Sité—specific health and safety concerns and processes used to govern the protection of worker heaith
- and safety are described in the HASP. '

B1.1 SAMPLING DESIGN AND RATIONALE

Specific detalls regardmg groundwater sampling and analysis and field operatlon are prov;ded in Sections
»4 0 and 5.0 of the RAMP. Laboratory methods are ||sted in Sectlon B4.

'B1.2 FIELD MOBILIZATION / DEMOBILIZATION

Fbllowing approval of the QAPP, Bay West will begin mobilization activities. All field team members will
review the QAPP (including the HASP) prior to mobilization to become familiar with the scope of the field

activities and the following:

. : Identification of the QAPP, including the HASP and applicable field SOPs

. Site specific safety concerns and réquirements

e - Project objectives ‘ ' ,

e Sampling design and strategles for groundwater

. Site-specific pamculars of field operatlons (e.g:, locations of- utilities, phyéical access to 'samp>ling
locations, communication mechanisms, lines of authority and’ respon3|b|I|ty, schedulmg requirements,

sample shlppmg concerns, etc. )

The Bay West FOL will coordinate the mobilization activities for this project.
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B1.3 SAMPLE COLLECTION

The'specifics concerning preposed sampling locations, sampling procedures, planned analyses, and field
operations that are to be followed as part of sample acquisition are covered in Sections 4.0 and 5.0 of the
RAMP. Target analytes for samples collected from surface discharge statlon SDO002 are listed in Table
A6-2. The chemical analysis summary, in¢cluding the number of -samples to be collected, is shown in
Tables 4-11 and 5-4 of the RAMP. The summary of sample analyses, bottle requrrements, preservation

requirements, and holding time requirements is listed in Tables 4-7 and 5-3 of the RAMP.

B1.4  SAMPLE IDENTIFICATION SYSTEM

All samples will be properly labeled with a saniple label affixed on the sampie container and a sample tag
secured around the neck. of the sample container. The sample labels and sample tags will include the
followmg information: project name, sample tracking number, sampling date, laboratory analyses
requested, matrlx type, preservatlve and sampler's initials.

Each sarnple collected will be assigned a unique sample tracking number or identification as per Sections
4.3.5 and 5.3.3.1 of the RAMP. The samble tracking number is a multi-segment, alpha-numeric code that
identifies the site type of sample, and samele location. Any other pertinent information regarding sample
|dent|f|catron will be recorded in the field logbooks and/or on sample logsheets Examples of the sample
tracklng numbers to be-used for groundwater sampllng are provided in Sectron 4.3.5.1 of the RAMP.

MS and laboratory duplicate samples will be designated on the field documentation forms and sample-
- labels. ‘ '

B1.5 SAMPLE HANDLING, PlRESERVATION, AND SHIPPING

Sample handling includes the field-related considerations connected with selecting sample containers,
preservatives, allowable holding times, and analyses requested. Samples may be unstable and therefore
require preservanon to prevent changes in either the concentration. or the physical condltlon of the
~ constituent(s) requmng analysis. Preservatlon requirements for each of the chemicals of interest are
Aprowded in Tables 4-7 and 5-3 of the RAMP
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Samples must be shipped to the CAS/Kelso facility located at:

Greg Salata
Columbia Analytical Services (CAS)
1317 South 13" Avenue

* Kelso WA 98626

Tel. No. (360) 577-7222

" The following procedures will be followed when shipping samples for laboratory analysis:

All samples will be promptly chilled with ice to'4°+2° Celsius and packaged in an inéulated cooler for
transport. Each cooler shipped to the laboratory will include a temperature blank. Ice will be sealed
in containers to prevent water leakage. Sampvles will not be frozen. Each sample container will be
placed in a Ziploc;kTM bag to prevent contamination. The Ziplock™ bag wi.Il'be placed in a bubble- -
wrap sleeve>to protect against breakage. The temperature of the cooler will.be measured using the

temperature blank and then recorded in the appropriate section of the COC form.

Only shipbing containers that meet all abplicab!e state and federal standards for safe shipment will be-.

used.:

S‘hipping contéiners-wi,ll be sealed with nylon stréppihg tape in at least two places, and custody seals

will beAsigned, dated, and affixed in a manner that will allow the receiver to quickly identify any

témpering that may have occurred during transport to the laboratory.

. The field COC document will be taped to the top inside cover of the shipping container in a sealed
plastic envelope. ' ‘ : . A

Sﬁipment will be made by a public courier at the next scheduled pickup following completidn of

sample collection.

Sections 4.3.5 and 4.3.6 of the RAMP provide detailed_deécriptions of sample handling, packaging, and

shipping procedures required for this project. The FOL will be responsible for insuring the'completion of

 the following forms:

Sample labels .

COC forms
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. Custbdy seals for coolers
» Shipping labels for coolers

¢ Express mail air bills

B1.6 SAMPLE CUSTODY

Custody of samples must be maintained and documented at all times beginning with the collection of

samples in the field. Sample custody procedures are addressed in Section B3.

B1.7 QUALITY CONTROL SAMPLES

This séction_ focuses on field QC samples that will be collected as part of this environmental investigation.
Field QC samples include field duplicates, equipment rinsate blanks,. and trip blanks. Tables 4-11 and
5-4 of the RAMP presents the types and numbers of required field QC samples. Section B5.1 provides
definitions and details for these and all other QC checks to be used during this investigation. Field QC
sample requirements for field duplicates and equipment rinsate blanks required for this broject are as

follows:

Field Duplicates The field duplicate QC sample requirement for this project will be met as follows:

If mbnitoring well equilibrium has been attained prior to groundwater sampling, all replicate samples
within a well should represent the same analyte concentrations. If the -samples are not equally
fepresentative, it is reasohable to expect that the first and last samples removed from a well will be the
most different in analyte concentration. Therefore, field duplicate groundwater samples for QA/QC
purposes will be the firét and last sample removed from a randomly-selected well after field monitoring

has shown that sampling conditions are stable.

Equipment Rinsate Blanks Equipment rinsate blanks will be obtained under representative field

conditions by running analyte-free water through sample collection equipment after decontamination and
placing it in the appropriate sample containers for analysis. Equipment rinsate blanks will be collected for
non-dedicated equipment for all sampling rounds. Decontamination procedures for non-dedicated
equipment will be conducted and are provided in 4.3.1.4 of the RAMP.

Trip Blanks Trip blanks will be supplied by the analytical laboratory. Trip blanks are samples of organic-

free water that are prepared by the laboratory and accompany each cooler containing VOC samples.
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B1.8 = SURVEYING

Existing survey data will be used to locate the horizontal and vertical locations of all sampling points.

B1.9 INVESTIGATION DERIVED WASTE

It is anticipated that this investigation will generate three types of potentially contaminated residues or

investigation derived waste (IDW):

o Personal protective equipment (PPE)
» Well development and purge fluids

o Equipment decontamination fluids
IDW wili be handled as follows:

e PPE Al PPE wm be double bagged a‘nd.disposed of appropriately.

; Well Development and Purge Fluids The well de.velopment and purge fluids generated during this
investigation are not éxpected to represent a significant risk to human health or the environment if
prdperly managed. All well development and purge water will be disposed by pumping into the
GWTF pump-house located on Navy property.

. Equipment Decontamination Fluids  All decontamlnatlon fiuids will be comblned with well

development and purge fluids when possible and handled in the same manner.

e Tubing Used for Development, Purging, or Sampling All tubing used to develop, purge, or sample a

~well will be double bagged and disposed of appropriately.

B1.10 'RECORD KEEPING

In addition to the COC recqrd, certain standard forms will be completed for sample description and
documentation. These forms shall include sample log shéets, daily activity records, and logbooks. A
bound, weatherproof notebook shall be maintained by the FOL. All information related to sampling or
field activities will be recorded in the field notebook. This information will include, but is not limited to,

sampling times, weather conditions, unusual events, field measurements, and descriptions of
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photographs names of people on-site, vnsnors cahbratnon mformatlon for field instruments, corrective

actions, and sampling points.
A bound, weatherproof logbook shall be maintained by the FOL. This book will contain a summary of
each day’s activities and will reference the field notebook when appliceble - At the completion of field

activities, the FOL shall submit to the Navy all field records, data, field notebook, Iogbook -COC records,

sample log sheets and daily activity logs.
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‘ o B2 SAMPLING METHODS REQUIREMENTS

Requirements for the co_llectioh of field measurements are presented in this section.

| B2.1 FIELD MEASUREMENT PROCEDURES

Chemicai/physical parameters to be'mea’sured using field instrumentatio_h include - pH, specific
conductance, tempefature, and turbidity. The field target parameters are presented in Table A6-1.
“Measurement of field parameters. (pH, temperature, turbidity, DO, ORP, and conductivity) will -be
conducted using a. YSI-650MDS;6820_ SONDE. . For mo.st'parameters, the product manual specifies .
" weekly calibration. For some parar_f\eters,‘ the manual specifies daily calibr.at.ion. For the NIROP project,
Bay West- has historically done daily calibration for all parameters. Calibration is completed in
accordance with manufacturer’S'speéifications and the’ Ap.rocedures described in Section B7.1.

Preventative maintenance of field instrumentation is discussed in Section B6.1.
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B3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Documented sample custddy is one of several factors that are 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 location and collection, Iaboratory analysis, and final evidence files. Final evidence files,
including all original laboratory reborts and purge files, are maintained under document control in a
- secure area. A sample or evidence file is under custody when any one of the following conditions is

satisfied.

e Theitem is in the actual physical 'pcssession of an authorized person.

¢ Theitem is in view of the perscn after being in his or ner possession.

o. The item was placed in a secure areato prevent tampering.

o Theitemisina deS|gnated and identified secure area with access restrlcted to authorized personnel

only

The COC‘ report is a multi-part, standardized form used to summarize and document pertinent-sample
information such as sample identification and type, sample matrix, date and time of collection,
preservation and requested analyses. _Furthermore, through the sequential S|gnature of various sample
custodians (e.g., sampler, airbill number, Iaboratory sample custodian) the COC report documents
sample custody and tracking. Laboratory custody piocedures will ensure that sample integrity is not
c‘ompromised from the time of receipt at the laboratory until final data are reported to TtNUS. This
requires that the Iaboratory control all sample handling and storage conditions and circumstances. |
Custody proceduies apply to all environmental and associated field Qc samples obtained as part of the

data collection system.
B3.1 - FIELD CUSTODY PROCEDURES

The FOL (or designee) is responsible for the care and custody of the sambles collected until they are
relinquished to the Iaboratcry'Or entrusted to a comrnercial'courier COC forms are completed to the
fullest extent possible for each sample cooler used for shipment. The forms are Iegibly completed with
waterproof ink and are signed and dated by the sampler. COC forms will include the following
information: project name, sample number, time collected, matrix, designated analysis, type of sample,

preservative, and name of sampler. Pertinent notes or comments are alsd indicated on the COC form.
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Information similar to that contained on the COC form is proyided on the sample label that is securely
attached to the sample bottle. In addition, sample tags will be affixed to the sample bottles and returned
by the analytical Iaboratory for inclusion in the final evidence file. Sample labels and tags will include, at a
‘minimum, the following information: sample number, date and time of collection, analysis required for the
sample aliq'uot in the associated sarnple container, and a space for the laboratory sample number. .The
.procedures for sample numbering are describedyin Section.4.3.5.1 of the RAMP.

Site cdnditions during sampling and the care with which samples are handled 'rnay factor into the degree
to which samples represent the media from which they are collected. This, in turn, could affect the ability
" of decision rnakers to make accurate and timely decisions concerning the contaminatio_n status of the site.
- As appropriate,-logbooks are assigned to and maintained by key field team personnel. The logbooks are
used to record daily conditions/activities such as weather conditions, dates/times of significant events,
level of PPE used, actual sample collection locations; photographs taken, problems encountered during
field activities and corrective actions taken to overcome problems. In a‘ddition, the names of site visitors
.and the purposes of their visits shall be recorded Field logbook assignments shall be recorded in the
" Site. Logbook or other central file whose location is known by the FOL.- Together, field logbooks and
sample documentation including COC forms provide a record. that should allow a techmcally quallfled
individual to reconstruct significant fleld activities. The FOL is responsible for the maintenance and
securlty of all freld records at the end of each workday during field activities. At the completion of field
activities, the FOL will forward all field records. to the Navy. All sample records are eventually docketed

into the final evidence flle

Section 4.3.6 of the RAMP describes procedures for groundwater sample packaging and shipment. A
- temperature blank shall be included in each cgoler containing groundwater sa'mples for VOC analysis for
(use by the laboratory upon receipt. A trip blank shall be included in each cooler containing' VOC samples.
' Each cooler shall be taped shut with strapping tape in at Ieast two places to prevent tampering. Custody
seals shall be attached so that the seals must be broken to open the cooler. Shipment will be made by a

publrc courier at the next scheduled pickup following completion of the sample collection.

The following procedures will be used when transterring custody of samples. As pre\/iously noted _'
individual custody records will accompany each sample cooler. The methods of shipment, courier name,
and other pertinent information will be entered in the remarks section of the custody record. When
transferring samples, the individuals rellnqwshmg and receiving the samples will sign, date and note the
time on the COC record. The original record (top copy of the multi-part form) will accompany the
shlpment and the field sampler will retain a copy. This record documents the sample custody transfer

- from the sampler to the laboratory, often through another person or agency (common courier). After COC
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~ records have been placed within sealed shipping coo!ers the sigvned courier airbills will serve to
document COC. Upon arrival at the laboratory, internal laboratory sample custody procedures will be
followed (see Section B3.2). Additional field custody procedures are presented in the SOPs found in
‘Appendix B. :

B3.2 LABORATORY CUSTODY PROCEDURES

When CAS/Kelso receives a shipment of samples, the Vlaboratory’s sample custodian will' verify that the
correct number of coolers has been received. The custodian will eXarnine each cooler’s custody seals to
- verify that they are intact and that the integrity of the environmental samples has been mamtamed "The
“custodian will then open each cooler and measure its internal temperature by measunng the temperature
~ of the temperature blank. The temperature readlng will be documented in the comments column of the
COC form. The sample custodian will then sign the COC form and examine the contents of the cooler.
Identification of broken sample containers or discrepancies between the COC form and sample labels will
be recorded. The laboratory will retain the original field COC forms, provrdlng copies of the forms with the-
‘ ‘fmal data package deliverable. All problems or dlscrepancres noted during this process will be promptly
reported to the Navy. Samples will be logged into the Iaboratory information management system."
Additional information fegarding- Iaborat_ory. custody procedures can be found in Section 8.0 of‘ the

laboratory QA Manual in Appendix A.

B3.3 FINAL EVIDENCE FILES

The Administrative Record at NIROP Fridley will be the repository for all documents that constitute
evidence relevant to sampling and a’nalys'is activities as described in this QAPP. NIROP Fridley will be
the custodian of the evidence file and will maintain the contents of these files, including all relevant
-records, reports, logs field notebooks, pictures, subcontractor reports, and data reviews in a secure,
Irmlted access location and under custody of the NIROP Fridley Slte Manager. The control file will include

_ at a minimum:

o Field logbooks -

« Field data and data deliverables
o Photographs and negatives |
e Drawings

* Soil boring logs

o Laboratory data deliverables

» . Data validation reports

050514/P ‘ ’ B3-3 CTO 0330



NIROP Fridley

QAPP

) Revision: 1
Date: September 2005
Section: B3

Page 4 of 4 ‘

» Data assessment reports
e Progress reports, QA reports, interim project reports, etc.

"« All custody documentation (tags, forms, airbills, etc.)
Upon completidn of the contract, all files associated with this_invéstigation will be maintained in the

Administrative Record at NIROP Fridley and will be available for inspection by the regulatory agencies for
at least 10 years, Prior to disposal of all administrative records, the records will be offered to the USEPA.
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B4 ANALYTICAL METHODS REQUIREMENTS

- Analytical procedures are presented in this section.

"B4.1 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES

Table B4-1 provides a summary of the laboratory analytiéal methods and associated laboratory SOPs to

be used during this investigation. The laboratory SOPs are included in Appendix A of this QAPP.

‘B4.1.1 List of Project Target Compounds and Detection Limits

A list of the laboratory target analytes, project-specific target levels, and laboratory-specific method
detection limits (MDLs) and RLs is provided in Table A6-2. The MDLs shown.in the table have been
determined experimentally using procedures based on the method provided in 40 CFR Part V1'36 Appendix
B (U.S. EPA, 1984). All environmental data will be reported to the analYte’s faboratory-specific RL. An
analyte’s RL is based on .the associated MDL witH adju_stments made to ensure that the precision and

accuracy requirements of the method are attainable. RLs will be adjusted on a sample-by-sample basis,

" as necessary, based on dilutions and sample volume.

B4.1.2 L_ist 'qf Associate'd Quality ‘Control Samples

Field and Iaboratory QC samples to be analyzed in support of this project are identified in Section BS5.
The analytica|' SOPs included in Appendix A of the QAPP address minimum QC requirements for each

associated analytical method including calibration QC. requirements. Details on. QC sample Lisage are

brovided in-Section BSH.
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TABLE B4-1

SUMMARY OF AQUEOUS SAMPLE ANALYTICAL PROCEDURES
FOR THE GROUNDWATER REMEDIATION SYSTEM
NIROP FRIDLEY, MINNESOTA

Analytical Parameter

Preparation Method

Analytical
Method

. Preparation/Analytical
~ sop"

VOCs

SW-846% 50308

SW-846 82608

VOC-5030/VOC-8260

1 Laboratory SOPs are included in A'ppendix A of this QAPP.

2 USEPA, 1997b.
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B5 QUALITY CONTROL REQUIREMENTS

Field and laboratory QC samples will be  analyzed routinely to evaluate overall data quality. This section
" provides information regarding those internal QC checks. Laboratory QC samples are addressed in
Section A7 and B5.2 of the QAPP. Section B7 addresses instrument calibrations; Section . B5.2
addresses non-calibration analytical QC. Table A7-2 summarizes the routine field and laboratory non-

calibration QC sample analysis frequencies and associated corrective actions.

'B51  FIELD QUALITY CONTROL CHECKS

‘TINUS has established a QC program that is designated to‘monitor-and' assess the quality of field work - '

performed during environmental investigations. That program includes the use of various types of QcC
samples as indicated in Table A7-2. Some of the samples in Table A7-2 are identified as requiring
* additional sample material to ‘be collected in the field even though the actual field QC check is performed

_inthe |aboratory

The field QC samples consist of field duplicates, -equipment rinsate blanks,- temperature blanks, and trip :

blanks Temperature blanks- will be included in each cooler submitted to the laboratory to monitor sample
storage conditions prior to arrival at the laboratory. Tnp bIanks will be included in each sample cooler

~containing VOC samples. With the exception of temperature blanks each type of field QC sample

undergoes the same preservatlon, ‘analysis, and reporting procedures as the related environmental

samples. The types of field QC samples to be used for this project are described in detail in Sections

I

. B5.1.1 through B5.1.4. Target precision and accuracy values, as apphcable for field QC samples are '

' (presented in Table A7- 2

B5.1.1 Field Duplicates

Field jduplicates will be collected and ana"lyzed for chemical constituents to meaéure the cumulative

uncertainty (i.e., precision) of the sample collection, sptitting, handling, storage, preparation and analysis
.operations, as well as natural sample heterdgeneity. For groundwater sampling, field duplicates may be
generated by collectinlg‘individUaI water samples from the same well as the first and last sample removed
rather than by rapid succession. Field duplicates are labeled as lndlvrdual environmental samples and

are not identified to the Iaboratory as duplicate samples
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B5.1.2 - Rinsate Blanks

Equipment rinsate blanks or rinsate blanks are obtained under representative field conditions by

collecting the rinse water generated by running analyte-free water through sample collection equipment.

after sampling and decontamination and prior to use. These blanks will be collected to indicate the
potential for sample cross-oontamination through the use of improperly cleaned sampling equipment, -
B5.1.3 Trip Blanks

Trip blanks -are samples of analyte-tree water that measure cross-contamination of VOC samplés during
transport. “The trip blank is prepared by the laboratory and must accompany each sample cooler used to
transport VOC samples. The trip blank is not to be opened in the field.

' B5.1.4  Temperature Blanks

Temperature blanks are vials of water mserted into each sample cooler prior to shlpment to the field. The
» temperature of the temperature blank is measured’ prior to shipment and upon recelpt at the Iaboratory to

assess whether samples were properly cooled during transﬂ

" B5.2 LABORATORY QUALITY CONTROL CHECKS

| CAS/Kelso operates-a QC program that ensures the reliability and validity of the analysee performed at
the laboratory. The Iaboratorys QA Plan describes the policies, organlzatlon objectrves QC activities,
and specific QA functions employed by the laboratory. All analytrcal procedures are. documented in
writing as SOPs. Each analytlcal SOP specifies minimum QC requirements for the procedure. As
previously noted, SOPs for all analyses to be performed during this mvestrgatlon are included in Appendix
A of this QAPP. Table B4-1 provrdes a list of the SOPs associated -with each analytical procedure. In
addition, the Iaboratory maintains SOPs regarding general laboratory, QA operations. Several of these
SOPs, as applicable -are also included .in Appendix A. The Table of Contents included in Appendix A
v prowdes a list of laboratory SOP titles and associated SOP numbers for all SOPs contained m the
appendrx

‘Internal laboratory analyt_ioat QC .requirements be)/ohd those used for instrument calibration QC are

highlighted in the remainder of this section. Additional QC requirements, which are specific to the A

Department of Defense Quality Systems Manual for Environmental Laboratories (DoD, 2002) (hereafter

DoD QSM) and are therefore. requirements for this project, are also specified, as applicable, for each of
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the QC checks. Target precision and accuracy values (control limits) are presented in Table A7-1. The

applicable analytical SOPs include a discussion of calibration QC measures.

"B5.2.1 Laboratory Control Samples

LCSs provide a means to monitor the overall performance of each step during the analysis, including the.
sample preparation. These are blank spikes (water analyses) that contain concentrations of analytes that

- are known with a-specified degree of certainty.

Based on the requirements of the DoD QSM, LCSs fer multiple-analyte organic methods must contain at
‘least two targeted analytes from each major class of compounds subject to analysis. For this project, the
laboratory will spike as many target analytes that is reasonable based on the laboratory's past experience -
with- chromatographic co-elution and interference from surrogate compounds and mternal standard '
compounds in groundwater. Performance requirements for target analytes other than those listed in

‘Table A7-1 shall comply with internal laboratory control requirements.

Based on DoD QSM requurements if recovery of a LCS falls outside the control limits (See Table A7-1),
the laboratory will reject the data for the analytical batch and take corrective action. The assocrated
samples, -extracts, or digestates may be .reanalyzed a single time, and if the LCS recoveries meet
aceeptance criteria, the data will be reported. If LCS analyte recovery is still outside the acceptance
limits, the associated samples in the preparatlon batch will be reprocessed if sufficient sample is available
and holdlng times have not lapsed. If re- preparatlon or re- analysis .is not.possible, the data will be

fiagged and the sample delivery group (SDG) narratrve will include details of the failed LCS. -

B5.2.2  Laboratory Duplicates (Except VOC)

Laboratory duplicates are two subsamples obtained by the laboratory analyst after mixing the sample. it
RPD values exceed QC limits for laboratory duplicates (Table A7-1), the analytical ‘process will be
'investigated to assess whether the observed RPD value is an indication of a deficient analytical system or

“an indication of excess sample heterogeneity.

B5.2.3 Internal Standards

,Interna! standards are added to each sample analyzed by gas chromatography/mass spectrometer
(GC/MS) to ensure that the analysrs sensitivity and response are stable during every analytlcal run.
Internal standard area’counts for samples and blanks must not vary by more than a factor of two

(-50 percent to +100 percent) from the associated 12-hour calibration standard.

050514/P , ' , B5-3 ' CTO 0330

" Date: June2005 %



NIROP Fridley
QAPP
Revision: 0

Date: June 2005~

Section: B5
Page 4 of 5

B5.2.4 Laboratory Method Blanks

Laboratory method blanks or preparation blanks are an analyte-free matrix prepared and analyzed in

accordance with the analytical method employed to determine whether contaminants originating from

laboratory sources have been introduced and have affected environmental sample analyses. Analyte-

free water is used as a blank for water analyses.:

Laboratory method blanks. acceptance criteria and corrective actions for non-compliant results are
described in detail in the applicable analytical SOP included in Appendix A. Under no circumstances are

laboratory method blank contaminant values subtracted from environmental sample analysis results.

B5.2.5  Matrix Spikes

Matrix spikes are environmental samples to which known quantities of analytes are added prior to sample
digestion. These samples provide information about the heterogeneity of the samples as well as the

effect of the sample matrix on the sample digestion and measurement methodology.

Matrix spikes, to coﬁform with DoD QSM requirements, will contain all targeted analytes of interest. If the
MS recovery in not within applicable control limits, the laboratory will assess the batch to determine
whether the spike results are attributable tb a matrix effect or are the result of other problems in the
analytical process. Based-on DoD QSM requirements, if all the batch QC elements that are not affected
by the sample matrix are in control (e.g., method blank, LCS, calibration checks) and if there is no

evidence that spiking was not properly performed, the poor spike recovery may be attributed to matrix

effects. In this case, the associated data will be flagged, but re-preparation and re-analysis will not be

required. In such cases, the laboratory is encouraged to contact Bay West to offer them én opportunity
for alternate corrective action (re-collection of samples) that could prevent the loss of valuable data. If any
of the batch QC elements that are not affected by the sample matrix are out of control, or if there is any
evidence that spiking may have been improperly performed, the MS sample will be re-processed through
the entire analytical sequence. If there is insufficient sample available, or if holding times have passed,
the laboratory will flag the associated data. In such cases, the laboratory is encouraged to contact Bay
West to offer them an opportunity for alternate corrective action (re§collection of samples) that could
.prevent the loss of valuable data. Details of noncompliant and laboratory duplicate results will be

included in the SDG nérrative.
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B5.2.6 Matrix Spike Duplicates

MSDs are duplicates of matrix spikes and are used for estimating the precision of organic target analyte
analyses. They are used in lieu of simple duplicate samples because native environmental samples
frequently do not exhibit detectable levels of ofganic target analytes, which otherwise prevents the
calculation of RPD values. A

B5.2.7 Surrogates

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled) that are
similar in nature to the compounds of concern and are not likely to be present in environmental media.
They are spiked into each éample, standard, and method blank before analysis and are used in organic
chromatographic analysis procedures as a check of method effectiveness. Corrective actions for

noncompliant surrogate recoveries are presented in the relevant determinative SOPs included in

- Appendix A of this QAPP. Details of noncompliant surrogate recoveries will be included in the SDG

narrative.

_ B5.2.8 Additional Laboratory Quality Control Checks

An additional internal laboratory QC check is mass tuning for GC/MS analysis and other analysis-specific

. QC measures. Specific requirements for this QC check are provided in the applicable SOPs included in

Appendix A of this QAPP.
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B6 EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE REQUIREMENTS

Equipment used to collect samples will be maintained in accordance with the manufacturerS’_operetion
and maintenance manuals. Equipment and instruments will be calibrated in accordance with the

procedures and at thevfrequenc-y presented in Section B7 (Instrument Calibration and Frequency).

'IPreventative’maintenance for field and laboratory equipment is addressed in the remainder of this

section.

- B6.1 FIELD EQUIPMENT PREVENTATIVE MAINTENANCE

The equipment manager and the equi'pment operator will be responsible for ensdring that‘equipmer\t is
operating prior to us'e and that routine maintenance is performed and documented. Field measurements
of pH, specific conductance,_'temperature, and turbidity in groundwater will be-taken using an electronic
iris'trumertt. Maintenanoe' p'rocedures to .be performed on the instrument are in accordance with the
ma’hufacture‘r's instructions on preventative maintenance. Any problems encountered while operating the
instrument will be recorded in the field Iogbook rncludrng a description of the symptoms.and corrective
actions taken. If problems with the equupment are detected and service is required, the equnpment will-be
logged, tagged, and segregated from equrpment in proper working order. Use of the equipment will not

resume until the problem is corrected.

B6.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE

Proper maintenance of laboratory instruments and equipment is essential. - Depending on manutacturers’

‘recommendations, maintenance intervals are established for each instrument. All instruments will be -

labeled with a model number and serial ndmber, and. a maintenance logbook will be maintained for each
instrument. Personnel must be alert to the maintenance status of the equipment they are using at all -

times. Table B6-1 provrdes a summary of preventlve maintenance procedures performed by CAS/Kelso -

vfor key analytlcal instruments and equipment assocrated with this project. Additional information

regardmg laboratory instrument preventative mamtenance can be found in Section 14.0 of the laboratory
QA Manual in Appendlx A. '

The use of manufacturer-recommended grades or better of supporting supplies and reagents is also a

form of preventive malntenance For example, gases used in the gas. chromotographs/mass

- spectrometers are of sufficient grade to minimize fouhng of the. instruments. The routine use of other

supporting supplies from a reputable manufacturer will assist in averting unnecessary periods of
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instrument downtime. An inventory of critical spare parts will also be maintained by the Iaboratory to

minimize instrument downtime.

B6.3 INSPECTION / ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES

| All field equipment shall be inspected prior to use to ensure that necessary parts are available. Most

equipment planned for use in thisA project is simple with few to no nﬁovirlg parts. Therefore, a visual

mspectron prior to use shall be sufficient to ensure that the equipment is suitable for use. This vrsual-

inspection shall occur during moblllzatlon and durlng each -use by the person usmg the equipment.
~ Chemical standards uséd i in the field shall be inspected prior to use to ensure that they are of acceptable

quality.. The standards shall be of reagent grade or, if purity is specified in the applicable SOP, they shall

" meet the purity specified in the SOP.
‘Laboratory inspeciiqn and acceptance requirements include:
. Followrng of mdrvrdual SOP specrflcatlons for grades of chemicals necessary to achieve acceptable

analytrcal performance SOPs are required to detail the necessary grade of chemicals, including

* compressed gases.

» Obtaining prim'ary chemical standards from reliable sources that use.calibrated glassware in the

preparation of the standards and méint'aining aII-'c_ertificates supplied with the étandards. Emphasis is
on obtaihing National Institute of Standards and Technology (NIST)-traceable standards where
possible.

e Storage“of chemical standards in accordance with applicable SOPs and in a manner that preserves
their integrity.

. Routlne monitoring of de-ionized water and other solvents to ensure that analy’ucal systems, samples,

and standards are not contaminated.
o Recording of the date received and the date opened for each container of chemiéal used for analysis.

B64  REFRIGERATORS/OVENS

The temperatures of refrigerators used for sample storage will be monitored once dairy. The acceptable

range for-refrigerator'temperétures is 4°Celsius +2°Celsius. The temperatures will be recorded on a
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Temperature Log. Maintenance of the log will be the responsibility of the sample custodian. The log will

contain the followmg mformatlon

. Date

e Time
e  Temperature

e  Initials of the person performing the check

Assignment of responsibilities for temperature monitoring to specific personnel does not preclude the

participation of other laboratory personnel. 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 mstablhty may be due to frequent opening of the door. Regardless of the cause such-an

observation must be lnvestlgated and modifications must be - made to access procedures, or repalrs to )

_equipment must 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 results in a logbook
designated for the analytical method. ' '
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TABLE B6-1

PREVENTIVE MAINTENANCE FOR CAS/KELSO LABORATORY
- ANALYTICAL AND SUPPORT INSTRUMENTS
NIROP FRIDLEY, MINNESOTA

- GC/MS = Gas chromatography/mass spectrometer.

Instrument Preventive Maihfenance Maintenance -
o C Frequency
GC/MS Check gas supplies. Daily; replace when pressure = 50 psig
Change in-line filters Annually or as needed.
Change septum. Daily
| Clip first foot of capillary column. As neéded
| Change guard column. As needed
Change anaiyﬁcal column. As needed when peak resolution fails..
Clean jet separator. As needed -
Clean Mass spectrometer source: - As needed (e.g., when tuning fails)
‘ .| Change vacuum pump‘oil. - Per service specifications.
Refrigerators. Monitor temperature. Daily C
| Ovens Monitor temperature. . Daily
Balances Check alignment - Before every use
| Check calibration , Daily -
Clean pans and compartment - After every use.
Thermometers | Calibrate against NIST thermometer. | Annually
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B7 INSTRUMENT CALIBRATION AND FREQUENCY

‘All instrumentation used to perform chemical measurements must be properly calibrated prior to use in
order to obtain valid and usable results. Instruments us_ed in the field and in the laboratory will be
calibrated according to the procedures governi’ng'the use of the instruments. Laboratory SOPs are
included in Appendix A. For this investigation, field instrument cahbratlon is descnbed in Sectlon B7 1

and laboratory mstrument calrbratlon is outlined in Section B7.2.

B7.1 FIELD INSTRUMENT CALIBRATION'

Several monitoring instruments will be used during field activi_ties, including the following: '

+ Electronic water level meter . ‘
». Water quality meter (comblnatlon temperature probe, specific conductance meter, pH meter, and

- turbidity meter)
The electronic water level meters (M- scopes “or equrvalent) erI be calibrated prior to field use and
perlodrcally at the discretion of the FOL. They will be calibrated by companson of M-scope markrngs with
a steel tape measure ‘
Calibration of the -water quality meter (YSI-650MDS; 6820 SONDE) will be performed according to.

_ manufacturers instructions. - Except for temperature, all of the water quallty parameters to be tested at

'NIROP require callbratron Llsted below are callbratlon steps for each parameter

Conductivity

1. From the 2-Calibrate menu off of the Main menu, select number 1-Conductivity. .

2. Choose calibration by specific conductance (calibration by conductrvrty or salrnlty is also offered but

specific conductance is recommended)

3. Enter the value of the standard used during calibration_and press Enter.
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4. Follow the stabilization of readings and confirm the calibration when the readings are stable by

pressing Enter.

5. Asinstructed, press Enter again to return to Calibrate menu.

_Dissolved Oxygen

1. From the 2-Calibrate menu off of the Main mehu, select number 2-Dissovled Oxy.

2. Choose calibration by percent saturation or mg/L (calibration by percent saturation in water-saturated

air in normally recommended).

3. For the perceni saturation célibration mode, be certain that the sensor has .been thermally
~equilibrated in water-saturated air, the sensor ‘has been stabilized, and the pres.sure in the cup has
‘been relieved. Enter the local barometric pressure in mm HQ and press Enter. Monitor the DO

_réadingé and press Enter when no changes have occurred for approximately 30 seconds. Go to Step
5. '

4. For the mg/l mode, calibration is carried out in a water sample which has a known concentration of
dissolved oxygen. Immerse sensor in water. After thermal equilibfium, enter the known mg/L value
and press Enter. Monitor the DO readings and press Enter when no changes have occurred for-

‘approximately 30 seconds.

5. As instrucied, press Enter again to return to the Calibrate menu.

pH

1. From the 2-Calibrate menu off of the Main menu, select number 4-ISE1-pH. - -

2. Choose 1-point, 2-point, or 3-point calibrations. .

3. Immerse in one of the buffers and. enter the actual pH value and press Enter.

4. Follow the stabilization of readings and confirm the calibration’ when the readings are stable by

- pressing Enter. i _
Repeat Steps 3-4 based on the number of buffer solutions chosen (2 or 3).

6. As instructed, pfess Enter agéin to return to Calibrate menu.
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Turbidity
1. From the 2-Calibrate-menu off of the Main m'enu,‘select number 9-Turbidity.

2. Choose 1—point, 2-point, or 3-point calibrations.

3. Place the instrument in clear water with no suspended solids and input 0 NTU at the screen prdrn'pt
and press Enter. ' v

4. Follow the stabilization of -readings and confirm the calibration when the readings.are stable by
pressing Enter. ' '

5. Repeat Steps 3-4 based on the number of solutions chosen (2 or 3).
6. As instructed, press Enter again to return to Calibrate menu.

All calibrations will be documented on an Equipment Calibratioﬁ Log. During calibration, an appropriate
fnaintenance' check will be performed on each piece of equipment.. If damaged or defective parts are
identified during the maintenance check and it is determined that the damage could have an impact on
the instrument’s performance, the instrument will be removed from service uhtil the defective parts are

repaired or replaced.

B7.2 LABORATORY INSTRUMENT CALIBRATION

- Organic chemical analyses begin with an initial calibration of the GC/MS s,j}stem with an initial calibration
~curve that establishes ‘the instrument responses as functions of analyte concentration. Calibration.
standards include target analytes and any appli_cable internal standards or surrogate compounds. On a
routine basis, a continuing calibration is performed in which the validity of the calibration curve is checked

with a known chemical standard of a source independent of the ihitial .calibration standards.” This |
continuing calibration standard contains the target analytés of interest and appl'ica.ble internail standards
and surrogate compounds. The,ihternal standards compensate for variations in analytical response that
may occur in individual/chromatographic analysésl The sUrrogaté compounds providé a means tb assess

the efficiency of analyte extraction and analysis for each sample.

~ Al standards used to calibrate analytical instruments must be obtained from the NIST or through a

reliable commercial supplier with a proven record for quality standards. All commercially suppliéd
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standards will be traceable to NIST reference standards, where possible, and appropriate pedigree
documentation will be obtained from the supplier. In cases where documentation is not available, the
laboratory will analyze the standard and compare the results to a USEPA-known or previous NIST-

traceable standard.

Calibrations and associated documentation are required for all laboratory instruments. The
documentation for calibrations pe.rformed in-house shall identify the person performing the calibration, the
instrument being calibrated, the standards used for calibration and their concentration values or other
pertinent calibration values, the source of the calibration standards, and the date of calibration. Certain
instruments (e.g., balances) may be calibrated by a third party. In those cases, the details of calibration
as described above and a certification of acceptable performance shall be-obtained from the third party.
The period during which the calibration is valid may appear in the calibration record or may be governed
by a SOP. ' |

Calibration procedures, frequency requirements, acceptance criteria, and conditions that réquire
 recalibration are described for each analytical procedure in the applicable laboratory SOPs included in
Appendix A. The laboratory must maintain calibration data with data packages so that recovery of

calibrations and verification of analyte concentrations can be made.

. . :
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B8 DATA MANAGEMENT

The data revieW process is performed in two phases. The initial phase, contréct compliance screening,
consists of inspecting the~laborétory data deliverables to determine if the contract requirements Were met.
The second phase, data validation, includes a review of data results to assess data usability and
~ application of data qualifiers to the analytical results’ based on adherence to méthod protocd!s and
- laboratory-specific QA/QC limits. Method SW8260B data will underg.o validation.

B8.1 CONTRACT COMPLIANCE SCREENING

Contractl compliance screening, performed by TtNUS, is the review of sample data deliverables for
completeness and compliance with project requirements. Completeness is evaluated by éhsuring thaf all.:
required data deliverables are received in a Iegible' format with all required information. The contract
. cdmpliancé screening procés’s also includes a review of the COC forms, case n‘arratiVes, and project
reporting limits. Sample resubmission requests, documentation. of nonconformances with respect to data
‘deliverable completeness, and‘corrective actions often are initiated during the contract compliance
- séreening review. The'outputs from this brocéss will be combined with the data validation outputs in a-
',summary of compliances and non-compliances with laboratory subcontracts and validation criteria. Data

validation is described in Sectlon B8.2 and Section D2.
B8.2 DATA VALIDATION

Foilowing completion of the contract compliance screening process, TNUS will subject 100 perCent of the

R laboratory data to full validatibn as described in Section D2.2.2. The validation process includes a review
of summary information td determine adherence to analytical holdihg times, to evaluate results from
analysis of field duplicateé, method blanks, field blanks, surrogate spikes, MS/MSDs, LCSs, and to-verify’
adherence to shipping ‘and storage témperature requireménts. The results of the contract compliance

'screening process are -incorporated info. the data validation process. Data qualifiers are applied {o
analytical results during the daita validation process based on adherence to. method protocols -and |

laboratory-specific QA/QC limits.

- Secondary data (i.e., data obtained from independent sQurceé or data that is not used directly in decision
making) Awili be used for this project. .Some of the secondary data will be'generated in the field (e.g.,
- measurements used to estéblish the stabilization of sampling conditions prior to groUndwater sample
collection). The secondary data also include sources such as historical data, land survey data, and well

" installation data. If not previously reviewed for quality, these data will be reviewed to ensure that they are
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suitable for their mtended purpose. ThIS typically means that historical data are compared to more recent
data and any apparent anomalies or inconsistencies are investigated to ascertam whether the historical or
more recent data could be in error. It also means that data generated in the field such as survey data or
chemical measurements are reviewed independently by someone other than the surveyor or sampler who
generated the data. The nature of the data comparlsons and rewews varies with the data. .The FOL is
responS|bIe for reviewing chemical measurement data generated in the field. Survey data are reviewed
for accuracy by.comparing the surveyed coordinates to the proposed sample collection coordlnates Any

other anomahes that are detected will be handled on acase by case basis.

'The validation guidelines found in Appendlx C were developed in accordance with the. most recent -

version of the National Functional Guidelines for Organic Data -Review and the National Functional

Guidelines for Inorganic. Data Review as modified for the specific analytical method. Expanded criteria for

~the validation guidelines were developed where'p'rofess.ional-judgm_ent is recommended within the EPA

' guidelines. QC guidelines are those -specified in the analytical method protocols.

Data. quallfled as rejected will be assessed as to their cntlcal |mportance 0 reqwred the samples will be
recollected and reanalyzed. '

B8.3 DATA MANAGEMENT PROCEDURES

Laboratory data recording,. transformation, and reduction .of analytieal results are -perfor‘med in

accordance wi_th' applicable SOPs that govern sample check-in, tracking, handling, preparation for

analysis, analysis, calculation of final results, and quality control. Field SOPs contain similar information.

Laboratory and field SOPs, which include analysis flow charts, example forms‘ (wnere appr.opriate), and

the equations used to cbmpute final results, are provided in Appendix A and are referénc;ed-throughodt

the QAPP, where appropriate. Personnel respo_nsible for identifying and correcting errors are identified in -

Section A4 with descriptions of their duties. The following software and hardware will be used for data

reduction and manipulation:

Software

‘. 4Microsoft Excel - , o
e StatSoft Statistica’ . |
s ' ArcView for GIS

*  Microsoft SQL Server for data management

050514/ : . B82 - CTO 0330



NIROP Fridley
QAPP

Revision: 0
Date: June 2005 -
Section: B8
Page 3 of 6

. Hardware

e IBM-oompatibIe personal computers

Validated laboratory data are used as is. Aside from simple statistical data summaries such as -

frequencies of detection, means, and standard deviations, the numbers and types of data manipulations

‘of laboratory data that will be requrred for generating the AMR report are unknown. Thrs is so because

the data themselves will determlne how many and what type of computatrons/man|pulat|ons are
necessary.- However, example calculations will be provrded in the AMR report for all critical computations
such as statistical calculations. For the more esoteric calculatlons such as kriging, a requnrement exists to

mspect the results for reasonableness.

A project-specific repository has. been established in the TtNUS -SQL Server database so that
environmental data for this 'p'roject are seoarable from other project date. This separability provides data
security. To further enhance data security, the project‘ database is oassword protecte_d- to prevent
unauthorized access. Unless specifically granted “write” privileges, elll project personnel will possess A
"read only” access to the database. The project manager and the database manager must concur
concerning access privileges before a person ie granted “write” privileges This concurrence is Usually

informal and is not generally documented because the number of people with any level of access to the

database is hmrted

A database manager attends key internal projectvmeeting_'s to ensure that information that is esseéntial to

" the smooth operation of the project database is gathered at the appropriate-points in a project. Database
rsystem requirements are continually communicated through this person to other project team members.

This person also provides oversight of the environmental data throughout the data life cycle. The TtNUS
environmental data life cycle (EDLC) is as follows:

Database Setup
- ‘Project Planning
Data Collection
Data Recelpt From Field or Laboratory
Data Review/Validation/Verification
- Data Loading '
- Report Generation

® N OO0~ NS

Archiving
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All steps of the EDLC are essential to assure data users of a high level of data integrity. , '

Upon receipt, the electronic data deliverables are checked for completeness and compliance under the
supervision and direction of the Data Validation Manager. These checks are made against the laboratory

subcontract which delineates the format and content of the data deliverable.

The hard copy data (or edui\)alent .pdf file) is used as the basis for data validation. The calibration data,
quality control data, example calculations, and other pertinent data are evaluated rélative to the data
validation criteria, as described in Section D2. Data that are perceived to be deficient in quality are
reviewed and, if found to be deficient relative to the validation criteria, are flagged with the appropriate
data validation qualifier flags. The validation output is a series of computer screens that summarizes the
validation findings. The data are stored temporarily in the “validation database” pending Data Validation

Manager review.

Electronic f.om'ws and reports are implemented in Oracle Developer. Data setup and loading modules
utilize MS Access User Interface forms (VBA) and are coded with ODBC connection strings for SQL.
There are no hard copy forms for these processes, although some requests for database services may be .

made in writing at the discretion of the requestor.

At this point, the validation output is reviewed by the Data Validatién Mavnager and corrections are made,
as necessary. The data validation process culminates in the generation of a hard copy data validation
letter which summarizes the detected data deficiencies. These Ieﬁers are typically provided as an
appendix to the project AMR.

Upon approval by the Data Validation Manager, the validated data are uploaded electronically to the
" TtNUS Microsoft SQL server database. The data are subjected to a series of logic checks to ensure that
there are no significant incompatibilities with the database requirements. Any incompatibilities detected
at this stage of data transfer are resolved by the project database coordinator and project team members,

as necessary.

During the data validation period or shortly thereafter, data collected in the field such as well coordinates,
well screen depths are transferred manually to the SQL data system. The standard practice for manual
data entry into the SQL Server database is for two individuals to independently enter the data. Any

discrepancies between corresponding data values are resolved at that point, typically by checking the

hard copydata. -~ ‘
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Upon entry of the validated data into the SQL Serve database, the data are officially available to the
project team. At this point, the data are used in various ways that are largely dictated by the data
themselves. The level of effort anticipated for this project is to:

* Generate descriptive statistics.

* Generate isoconcentration plots for select groundwater VOCs .
* Generate tag maps for detected groundwater VOCs.

o Compare current groundwater VOC data to historical data.

» Compare VOC data to risk-based screening levels.

o Compare observed detection limits to anticipatéd detection limits and risk-based screening levels.

The software used for the data manipulations is commercial software that varies from Microsoft Excel and
StatSoft Statistica for summary stati'stics and tables to C-Tech EVS and ESRI ArcView for data
visualization. Data tables and plots are produced from the Microsoft and StatSoft software, and hard
copy maps and related figures are produced from the visualization software. In addition, certain figures
such as geological cross-sections may be produced using computer aided design software. Where"
reasonable, e.g., for statistiéal calculations, sample calculations are provided in the AMR. Each output is
checked for accuracy and reasonableness by the generator of the output and by the project manager.
Many times example calculations can not be provided (e.g., when generating maps). In those cases, the
outputs are inspected by a knowledgeable project tearﬁ member td ensure that the results are accurate

within expectations.

At the discretion of the TOM, project data may be transferred to TtNUS’s environmental geographical
information system. This system, which is written in the ArcView 3.2 (Avenue) scripting language,
p'rovides end users with real-time reporting capability and the ability to prepare simple data posting plots

at their discretion.

Typically, after several different data presentations are generated, the project team, with TOM oversight;
selects those outputs that will become part of the AMR. The selected outputs will be chosen to illustrate
or demonstrate certain characteristics of the data that aé accurately as possible represent the physical
nature of site contaminants. These characteristics will form the basis of decision making and evaluating
‘whether project objectives have been attained. Much of the evaluations will necessarily involve best
professional judgments oh the part of the data users and will take into account various asp.ects of the

investigation such as:
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e Statisticalhoutlier tests, as ne'eessary. |

. O.bserved spatial and temporal chemical concentration trends.

*' Relative magnit’udes of observed concentrations and risk-based levels.

. Geology, hydrogeology, and topography of the site. ,

e Spatial relatlonshlps among site features and elevated or non- elevated chemical concentratlons and

potential contaminant sources. '

. Chemical relationships of chemicals (e.g., whether they have a parent-daughter relaiienship).
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- C1 ASSESSMENT AND RESPONSE ACTIONS

Performance and system audits will be conducted periodically to ensure that work is being implemented
in accordance with the approved QAPP and in an overall satisfactory manner. Some examples of

pertinent audits are as follows:

e The FOL will supervise and check daily that the field ‘observations are made a'ccurately, equipment is
thoroughly decontaminated, samples are collected and handled properly, and fieldwork is

documented accurately and neatly. -

e The TOM W||| maintain contact W|th the FOL and Data Validation Manager to ensure that

management of the acquired data proceeds inan orgamzed and expeditious manner.

- Details _regarding additional audit responsibilities, frequencies, and procedures are provided in the
‘remainder of this section.  Field performance and system audits are addressed in ‘Section C1 1.

- Laboratory performance and system audits are discussed in Section C1.2.

€11 FIELD PERFORMANCE AND SYSTEM AUDITS

This section presents the responS|b|||’ues frequenmes and procedures assomated with lntemal and

external field performance and system audits.

C1.1.1  Internal Field Audits

C1.1.1.1 Internal Field Audit Responsibilities

In addition to the daily checks performed by the FOL, the Navy or designee may conduct an independent
performance and system audit of field activities. Such audits may be scheduled by the Navy without
involvement of thve'Navy RPM, TtNUS, TOM, or Bay West PM. If a formal field audit is conducted for this -
- study, the QAM (or designee) will be responsible for ensuring that sample collection, handling, and -
shipping -protocols, as well as eqdipment decontamination and field documentation procedures, are being

performed in accordance with the approved QAPP and SOPs.
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C1.1.1.2 Internal Field Audit Frequency

As explained in_Section Ct.1.1.1, internal field audits .mayvbe scheduled by the Navy without the
involvement of the Navy RPM, TINUS TOM, or 'Bay West PM. The Navy will report to the MPCA all major
tindings of internal audits to include a description of problems identified, corrective actions taken, and
uttimate resolution ef the pro.blems. Any corrective actions taken in the field to rnitigate conditions
adverse to quality will be summarized. A description of corrective actions taken on site, if any, will be
included in the AMR. ‘In addition, key field personnel changes will also be documented in the AMR -
'These changes will represent changes to decision makers rather than individual personnel such as

sample collectors.

. €C1.1.1.3 . Internal Field Audit Procedures

Internal field audits will be conducted in accordance with the following procedures:

- Priorto the audit, the auditor will prepare a detailed checklist to be used as an auditing guide.

—

. 'Upon arrival at the audit location, the audltor shall conduct a pre-audit meetlng W|th the responsrble

management of the organrzatron or project to be reviewed.

'

» Field audits will‘include a review of required project documentation (logbooks, sample- log sheets,
etc.) and fi_eld operations (sample COC, sample handling, etc.) to evaluate completeness and
compliance with applicable SOPs. ' A'

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

-+ A formal post -audit debriefing will be conducted, and potential immediate correctlve actions will be

- discussed.

“e _ The auditor will generate a formal audit report that will address correctnve actions; the auditor will
provide this report to the Navy ' '

e The Navy or designee will ensure that all corrective actions are addressed and will provide written

* verification of corrective action implementation to the auditor.

» . The auditor will manage corrective action verification and audit closure.
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‘. The'folldwing audit records will be maintained by thé QAM:

- . Audit checklists

- Audit reports

- Response evaluations

- Verification of corrective actlons

- Follow-up checkKlists and audit reports

C1.1.2  External Field Audits

C1.1.21 External Field Audit Responsibilities

. The MPCA, the USEPA Region:S, or both may conduct external field audifs.

C1.1.2.2 External Field Audit Freqdency

External field audits' may be conducted at-any time during field activities at the discrefibn of the MPCA
and USEPA Region 5. If an audit is to be conducted, scheduling should be cbordineitéd through the
, 'TtNUS QAM to ensure that personnel and equipment are available as necessary. Personnel being

éUdited may or may not be informed of the Airhpéndjng audit at the discretion and request of the audifihg
body. o N '

C1.1.2.3 External Field Audit Procedures

E)d'ernal audit procedures are at the discretion of the MPCA and USEPA Region 5.

- C1.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS

. This sectlon presents the responsibilities, frequencies, and procedures assocnated with mternal and

external laboratory performance and systems audits.

© C1.21  Internal Laboratory Audits

Guidance on the Navy audit process, mcludmg the Navys audit checklist, can be found in the Department
of Defense Quality Systems Manual for. Environmental Laboratones at the fol!owmg web address:
http://www.navylabs. navy. mﬂ/ManuaIsDocs htm
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C1.2.1.1 Internal Laboratory Audit Responsibilities

 The QAM or appropriate designee of the s.ubcontracted Iaboratory performs routine internal audits of the
laboratory. The Navy, through the Naval Freld Engineering Service Center (NFESC), also conducts
internal laboratory audits. TtNUS and Bay West hold no responsibility for such audits. Performance and
system audits ‘of laboratories are coordinated through the NFESC by an independent QA contractor itis-
" the responsibility of the NFESC and its contractor to ensure that the subcontracted laboratory complies -
with good_ laboratory practices and general requirements of all analytical servfces'provided by the

laboratory.

' C1.2.1.2 Internal Laboratory Audit Frequency

~ In accordance with Section 13.0 of Appendix A, intemalliaboratory audits are performed periodically..
-addition, each laboratory department at CAS/Kelso analyzes blind performance evaluation (PE) samples.
The CAS/Kelso QAM or de5|gnee also performs data audits at least once per year for each analytical

area.

The Navy completes internal laboratory performance and system audits for each contracted laboratory on
an 18-month schedule.

C1.2.1.3 Internal Laboratory Audit Procedures

Internal systems audits are conducted to.detect any problems in sample flow, analytical pr'ocedures', or

documentation to ensure adherence to laboratory SOPs.

Internal Navy Iaboratory audit procedures as performed by .a Navy contractor, mclude a pre-screening
process that requrres review of the laboratory’s QA Plan, analysrs of PE samples, generation of data
deliverables for those samples, an on-site technical systems audlt of the laboratory, and satisfactory

resolutron of all deficiencies and findings.

C12.2 External Laboratory Audits
C1.2.2.1 External Laboratory Audit Re,sponsibilities .

The MPCA and USEPA Region 5 may perform external -audits at their discretion. CAS/Kelso is also
involved in various other external audits and performance evaluation studies throughout the year, as -

required, to maintain certifications and/or approvals by other regulatory agencies or programs.
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Ci1.2.2.2 _Extern'al Laboratory Audit Fréquency =

USEPA Region 5 or MPCA may conduct an external laboratory audit prior to or during sampling and

analysis activities.

C1.2.2.3 External Laboratory Audit Procedures

External audit procedures are at the discretion of USEPA Region 5 and the MPCA. Externél Iaboratory
audits may include (but are not limited to) review of laboratory analytiéal procedures, laboratory on-site

audits, and/or submission of PE samplés to the laboratory for analysis.
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C2 REPORTS TO MANAGEMENT

QA reports to management will be provided in four primary formats during the course of this invesfigation:
data validation reports, reports summarizing accomplishments and QA/QC issues during the field
investigation, project-wide progress reports, and laboratory QA reports. The frequencies of report

generation, report content, report preparer, and report recipient(s) are summarized in Table C2-1.

Data validation reports will 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.,

repeated or extreme holding time exceedances or calibration no\ncompliances,-etc.), the Data Validation

Manager will notify thelNavy, Bay West PM, TOM, QAM, and Laboratory Services Coordinator. Such

notifications (if necessary) are typically provided via internet memoranda and are placed in the project file.

-These reports contain a summary of the noncompliance, a syhopsis of the impact on individual projects,

and recommendations regarding corrective action and compensation adjustments. Corrective actions for

major noncompliances are initiated at the program level.

The FOL will provide the Bay West PM with daily oral field progress reports duringthe course of the
sampling event. These reports will explain accomplishments, deviations from the QAPP, and ubcoming_
activities, and will contain a QA summary. Bay West provides a monthly progress report to the Navy that
éddresses the project budget, schedule, accomplishments, planned activities, and QA/QC issues and

intended corrective actions.

The subcontracted analytical laboratories will provide a QA report to Bay West if QC limits, MDLs, and

RLs are updated or if other significant plan deviations result from unanticipated circumstances. _
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o ' TABLE C2-1

SUMMARY OF REPORTS
NIROP FRIDLEY, MINNESOTA
Report Content Preparer Frequency of ‘Recipient
- Submittal
Data Validation All major and minor laboratory Data Validation TOM, Project file

Report

noncompliances as well as
noted sample matrix effects.

Manager or
designee

Per SDG

Major Analysis Notification of persistent or Data Validation When persistent | Bay West PM,
Problem major problems with analytical Manager or analysis TOM, QAM,
Identification laboratory performance. designee problems are Laboratory
Report (internal Summary of the ’ detected Services
memorandum) noncompliance(s), a synopsis of Coordinator,

the impact on the project, and Project file, Navy,

recommendations regarding USEPA

corrective action and

| compensation adjustments.

Project MonthI'y Summary of the project budget, | Bay West PM Monthly for Navy, Project file
Progress Report schedule, accomplishments, duration of

ptanned activities, and QA/QC project

issues and intended corrective

actions.
Field Progress Explain accomplishments, FOL Daily, oral, during | Bay West PM
Reponts deviations from the FSP, and the course of

upcoming activities and will sampling

include a QA summary.
Laboratory QA * Summary of updated QC limits | CAS, Inc. (Kelso | When QC limits | Bay West (TtNUS,
Report or significant deviations from Facility) are updated or Project file; USEPA |

planned activities/performarice.

when other
significant plan
deviations result
from
unanticipated
circumstances

Region 5, if QAPP
deviations impact
DQOs)

CAS = Columbia Analytical Services
DQO = Data quality objective.
FOL = Field Operations Leader.

+ FSP = Field Sampling Plan.
PM = Project Manager.
QAM = Quality Assurance Manager.
RL= Reporting Limit.
SDG = Sample delivery group.
TOM = Task Order Manager.
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D1 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS-

Cor‘nplia.nce with quantitative QC objectives for Iaboratory .accuracy and precision as outlined in Tables
A7-1" and A7-2 wtll be evaluated during. data validation (Section D2).. Compliance with completeness.
objectives forfield and laboratory data will be computed.' Sections D1.1 and D1.2 present equatiens to be
used for computing ’accu\racy and’precision values, respectively. Section D1.3 describes the means and
presents. the equation‘ for determining completeness.. Section Di1.4 addresses the overall data

assessment process.

“In general, data validation requires that data quality be evaluated batch-b;ﬁbatch based on the results of

quality indicators for the respective batches. Section D1.4 presents additional data quality Considerations
to be evaluated after data validation. These consideraticns are designed to incorporate data quality

factors that extend beyond evaluation of the simple quantitative estimators for precision, accuracy, and

- completeness.

D1.1° ACCURACY ASSESSMENT

Sample collection accuracy cannot be evaluated because there is no standard by which to judge such

'accuracy Instead of a quantltatlve evaluation of sample collection accuracy, compliance with field SOPs
will be the metnc to assess sample collection accuracy. Background comparisons of the data generated -

by identical samplmg and analysis methods incorporate similar biases and are expected to be directly

comparable without any adjustments or compensations.

Sample analysis accuracy will be ‘assessed ‘through the use of surrogate spikes, MSs, calibration check

standards, internal standards and blanks. Blanks ‘will be used to infer the potenttal for positive biases

‘because of contamination. To assure the accuracy of the analytlca| procedures prior to preparation for

analysis, at least 1 of every 20 environmental samples W|_Il be spiked with known amounts of target

analytes (i.e., _MSs). "The spiked samples will be analyzed and the.concentrations of each target analyte

.observed in_the spiked sample compared to the reported value of the anatyte in the unspiked sample to

~ determine the %R of the analyte. The %R for a spiked sample will be calculated using the following

formula:

Arhount,in Spiked Sample - Amount in Sample
Known Amount Added

%R = x100% -
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D1.2 PRECISION ASSESSMENT

As presented in Section A7.1.3, MSD samples (for organic analyses) will be prepared and analyzed at a
minimum frequency of 1 per every 20 environmental eamples per matrix. As described in Section A7.1 2,
field duplicate samples will be collected a minimum freduency of 1 per 10 environmental samples per
matrix. The RPD between a sample or MS (Sample 1) and its dupllcate or MSD (Sample 2)is calculated

usmg the following formula:

o |Amount in Sample 1- Amount in Sample 2|
RPD = - — x100%
+ 0.5 (Amount in Sample 1+ Amount in Sample 2)

D13 ' COMPLETENESS ASSESSMENT

Cofnpleteness for lhi's project will be determined based on the number of sample"'results for each target -
'a'nalyte and each sample type that are usable as determined through data validations and data -
assessment. Data values rejected during data validation (indicated by an “R” flag) will be considered
unusable unless' additional review and documentation by one or nﬁore technical team rnernbers :
demonstrates that the rejection is erroneous. To monitor completeness, the.number of usable, valid
results (i.e., non-R-qualified results) for each matrix type and analyte will be counted and compared to the

. completeness objectlves in Section A7.3.2 and A7.3.3.
Percent completeness wi_Il be calculated using the following equation:

%Completeness# Number of Valid Measurements x100%

Number of Measurements Planned

D1.4-  DATA ASSESSMENT

The assessment of data obtained from this investigation is a critical part of determining what the next step
in data collection and decision making should be. It must be determined if the data are of appropnate.
’type quallty, quantity, and representatlveness to support the prolect objectives. The effect of the loss of

data deemed unacceptable for use, for whatever reason, will be evaluated.
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. D1.4.1 Reconciliation with Data Quality Objectives

Field data will be examined immediately after generation for-errors. Laboratory data will be examined

upon receipt from the laboratory in a cascading series of evaluations. The first 'step will be a data

. verification and validation as described in Section D2.

After data validation, the data will be reconciled with DQOs to determine whether. sufficient data of
acceptable quality are available for decision making. DQOs are provided in Appendix B of the RAMP. In
addition to the evaluation described- in Section D1.1 through D1.3, a series of mspechons will be

performed to estimate several of the data set characteristics. These inspections will be designed to:

« Identify deviations, if any, from field sampling SO'Pls.

. Idehtify deviations, if any, from laboratory analytical SOPs.
* Identify deviations, if any, from the QAPP.

» Identify deviations, if any, from the data validation process.
+ |dentify and explain fthe impaets of elevated RLs. |

. Aldentify unusable data (i.e., data qualified ae “‘R").

e Evaluate adherence to investigation objectives and deC|S|on rules
e Ensure completion of corrective actions.

_ e Evaluate effects of dewatlons from planned procedures and processes on the mterpretatlon and utlhty _

of the data.

The TOM shall bear ultimate responsibility to ensure that data are evaluated in a manner consistent with

. project objectives. In addition to the above, a review of the data will be conducted to determine the extent

to which data precision, accuracy, completeness, comparability, representativeness, and sensitivity
objectives were met. This review will be summarized in the conclusions of the AMR. All data will be

retained as part of the final record even though they may not be used in decision making.
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D2 VALIDATION AND VERIFICATION METHODS

‘This section describes the procedures to be used for data reduction, validation, and reporting. Data
‘generated during the course of the field investigations will be. maintained. in hard copy form in the .
Administrative Record at NIROP Fridley. ’

D2.1 DATA REDUCTION

D2.1.1 Field Data Reduction

All field,logs containing observations will be inspected and approved by the FOL. All field observations.

will be recorded in the logs immediately after observations are made.

If errors are made in recording or trahscribing observations; erroneous,observatidns’will be legibly
. crossed out using a single line, initiéted, dated by the field m'ember, ‘and corrected in a space adjacent to
the crossed-out entry. The FOL has resbonsibility to assure that errors are identified and assessed
 relative to the intent of the QAPP. ' ' ‘ '

Errors judged to affect the "utility of the sample results within the context of this investigatioh shall be

“brought to the immediate attention of théNavy.

D2.1.2 Laboratory Data Reduction

Data reduction will be completed by CAS/Kelso in accordance with the method-specific laboratory SOPs
included in Appendix A. . ' - :

_I’_aboratory analytical data will be reported using standard concentration units to ensure comparability with

previous analytical results. Groundwater sample results will be reportéd in units of micrograms per. liter
(Hg/L). | o

. D22 DATA VALIDATION

Validation of field measurements and laboratory analytical data are discussed in this section..
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D2.2.1 Procedures Used to Validate Field Data

Field measurements will not be subjeéted to a formal data validation process. Validation of field data will
be limited to real time inspection by the FOL of observations relative to actual site conditions and
activities. In addition, field technicians will ensure that the equipment used for sample collections is

performing adequately via compliance with the applicable SOPs.

D222 Procedures Used to Validate Laboratory Data

One hundred percent of the laboratory analytical data will be subjected to validation to ensure that the
data are of evidentiary quality. - Validation of analytlcal data will be completed by the TtNUS
Environmental Chemistry/Toxicology Department located in TtNUS ] Plttsburgh office. Final review and
approval of validation deliverables will be completed by the Department s Data Validation Manager.

AAnaI'y,ticaI results VwiII be validated versus the applicable analytical methods, the SOPs included in
»Appendix A, and the requirements of this QAPP. Validation of these data will conform to the National
Functional Guidelines for Organic Data Review (USEPA, 1999a) to the greatest extent practicable. Data-
validators will review the chemical analytlcal data packages submitted by the laboratory. The data

_validators will check that the data were obtained using approved methodology, that the appropriate level ‘

- ot QC and reporting was conducted, and that the results are in conformance with QC criteria.

On the basis of the data validation results, the data validator will generate a report describing detected
data limitations. The report will be reviewed mternally by the Data Validation- ‘Manager prior to submittal
to the TOM. Data review will be extended beyond thrs routine validation by involving the project chemist
to examine the data for anomalies (See Section D1.4).- This additional review may result in more detailed
'inspection of the data to determine the.cause of, and to-rectify, individual anomalies. The ir;np.act of data
-qualifiers on data usability will also be assessed and any qua‘Iifications that are indicated during use of the

_ data shall be documented-in the FA report.
The data validation process will provide an estimate of the number of usable data points. This

completeness check will be effected by computing the number of data points that are rejected relative to

the total number.of data points for a given analyte in a.given environmental medium.
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D2.3 DATA REPORTING

This section discusses data reporting requirements for field and laboratory analytical data. Section
-D2.3.1 discusses field measurement data handling and reporting. Section D2.3.2 discusses laboratory

data handling and reporting. ‘ -

D2.3.1 Field Data Reporting

Field data will be transferred manually from the site logbook' or sample logsheets to the electronic

database and will be reviewed for accuracy by an independent reviewer.

All records regarding field measurements (i.e., field Iogbooks,' sanipling logbooks, and sample logsheets)

will be placed in the TtINUS central files upon completion of the field effort. Entry of these results in the

database will require removal of these records from the files. Outcards (including date, person, and

subject matter information) will be used to document the removal of any such documentation from the
files. After database entry is complete, all records will be copied, for blacement in TEINUS central files. All

original records will be sent to NIROP Fridley for inclusion in the final evidence files as described in

Section B3.3. ' V

D2.3.2 Laboratory Data Reporting

To achieve the investigation objectives, a confirmational level of analytical quality is needed. This
provides the highest level of data quality necessary to address potential risks. These analyses require full
documentation of the chosen USEPA SW-846 and other analytical methods and- sample prepération
steps, data packages, and data validation sufficient to provide defensible data. QC must be sufficient to
define the overall precision and accuracy of these procedures. T_herefore,'déta reported. by CAS/Kelso
for all analytical fractions will be in a CLP-like reporting format. Hard copy data deliverables shall be
generated at the time of analysis. All pertinent QC data including raw data and summary forms for blank,
standard analysis, calibration information, etc., will be provided for all analyses. Case narratives will be
- provided for each SDG.

V:ellidation will be completed using the hard copy data. Upon completion of validation of a SDG and
review by the Data Validation Manager, the validation qualifiers will be entered into the electronic
database and will be subjected to independent review for accuracy. During this review process, the
electronic database printout will be compared with the hard copy data to ensure that the hard copy data

and electronic data are consistent..
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D2.4 DATA ACQUISITION REQUIREMENTS AND DATA MANAGEMENT

\

" Data acquisition and management begins with the identification-and collection of past data and newly
acquired project samples. The samples are labeled and tagged, packaged for shipment, and shipped to
the analytiéal laboratory in accordance with Section 4.3.5 of the RAMP. The samples are received at the
laboratory and analyzed, the analytical results are reported by the anaIySt along with QC check data, and
the data are reviewed within the laboratory according to laboratory SOPs as provided in Appendix A.
Data are then transmitted from the laboratory in both hardcopy and electronic formats "according to
laboratory SOPs as provided in Appendix A. Upon receipt by TtNUS, the data are validated, analyzed,

assessed, and ultimately archived.

The electronic database will include pertinent sampling information such as sample number, sampling -

date, sample point location, and analytical information. Sample-specific RLs will be reported for

nondetected analytes. Units will be clearly summarized in the database and will conform to those
identified in Section D2.1.2. The original electronic diskettes and data validation reports for this
investigation will be maintained in the Administrative Record at NIROP Fridley, and copies will be

maintained in TtNUS central files.
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D3 CORRECTIVE ACTION

Under the TtN‘US QA/QC program, it is required that any and all personnel noting conditions adverse to
quality shouid report these conditions immediately to the TOM and QAM. These patties, in turn, are
charged with performing root-cause analyses and implementing appropriate corrective actions in a timely
" manner. It is ultimately the responsibility of the QAM to document all findings and coriectii/e actions
taken and to monitor the effectiveness of the corrective measures performed. A brief summary of
corrective acti‘ons for some specific field and laboratory QC check samples is presented in Section A7,
Téble A7-2. "

D3.1 FIELD CORRECTIVE ACTION

Field nonconformances or conditions edverse to quality must be identified and corrected as quickly as
possible so that work integrity or product duality 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 peﬁormance of

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

Corrective action may include resaniplin_g | and> may involve amending previously approved field
procedures Minor modifications to field activities, ‘such as the collection of additional samples, will be
initiated at the discretion of the FOL, subject to on- -site approval by. NIROP Fridley personnel Méjor
modifications such as the elimination of a sampling point or other situations that affect compliance with or
achievement of DQOs, must be approved and documented. Approval of the corrective ‘action will be
obtained by the Navy (in conjunction with USEPA Region 5). The FOL is responsib‘le for initiating
-modification requests for all deviations from the project plah documents, as applicable. Documentation of
all modification requests will be maintained With the on-site proiect planning documents and W|I| be placed

in the final evidence flIe

D3.2° LABORATORY CORRECTIVE ACTION

Ih_ general, Iaborafory corrective actions are warranted whenever an out-of-control event.or potential out-
‘of-c_ontrol event is noted. The specific corrective action taken depends on the specific analysis and the
nature of the event. Generally, the'foIIowin_g,_occurrences alert iabofatory personnel that corrective action

may be necessary:
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e . QC data are outside established warning or control limits

. ‘Method blla'nk analyses yield concentrations of target analﬁes above acceptable levels
. Uhdesirable trends are detected in spike %Rs or in duplicate RPDs

. There is an unexplained change in compouﬁd detection capability

. lnq'uirigs concerning data quality are received

e Deficiencies are detected by laboratory QA staff during audits or from PE sample test results

Any corrective actioh_ taken above the analyst level that cannot be performed immediately. at the .

instrument will be documented. Corrective actions typically are documented for out-of-control situations

- on a Nonconformity and Corrective Action R_epo'rf form (Appendix A Section 15.0).

Laboratory corrective actions must be documented and lncluded as part of the Final EVIdence File. Major »

corrective actions that do not bring DQO-related nonconformances |nto conformance with project DQOs -

shall be ldentmed to the Bay West PM and the TINUS TOM who will advise all levels of project
management, mcludmg the USEPA, in accordance with Sectlon C2 of this QAPP. '

D3.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT

The need for .corrective action may become apparent during data validation, interpretation, or
.'presentation activities. The performance of rework (i.e., resampling or reanalysis), the lnst»tunon of a

change in work procedures or the provision of additional/refresher training are possnble correctlve actions

relevant to data evaluatlon actlvmes The TOM will be respon3|ble for approving the implementation of a

corrective action and ensuring that it is documented appropnately The USEPA will be dlrectly notified of

any corrective actions taken. Analytical data may be qualified during data validation to alert data users to

the potentlal that pamcular analysis results are potentially deficient relative to expected performance -

" standards. Such validation practices are described in Section.D2.2. -When conducting data assessment

for project decision making, a number of situation-dependent qualifications on data- or decisions are

possible. The number of possible situations or conditions precludes enumeration of all possible
corrective actions; however, the approach used to identify and impose such qualifications is described in
Section D1.4

‘D34 CORRECTIVE ACTION FOR ADMINI»STRATIVE ACTIVITIES

" Findings identified through office procedures and file audits may also necessitate the performance of

corrective actions. Corrective actions involving file management and office procedures usually consist of

" 050514/P - ’ D3-2- : CTO 0330
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correction of an isolated nonconformance or the performance of activities necessary to conform to

clarified guidance.
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3.0 INTRODUCTION AND COMPANY QUALITY ASSURANCE POLICY

Columbia Analytical Services,‘ Inc. (CAS) is an employee-owned professional anal_ytica_IA services
laboratory which performs chemical and: microbiological analyses on a wide variety of sample

- matrices, including drinking water, groundwater, surface water, wastewater, soil, sludge, sediment,

tissue, industrial and hazardous waste, and other material.

Itis a policy at CAS that there_will be sufficient ngjj;y Assurance (QA) agtivitiegﬁ,dqgnduggg;d in the
' Iaboétowgto%%ns%f ‘,jthgxt?éalc anaiyéticgékda;tamgﬁé%régeﬁ &%fn%brﬁ%sééd wil§ be s’élené?ﬁc%lly@s,ound,
legally de&éngiﬁl‘g&: ofiknown fand qjgc@me‘é:ged (ﬁgjalitzﬁaﬂd will aceurately reflect gﬁéfafmagerial i)eing

T BOSHEHCR e b : SN W = ST
testqu. T;lswgoal;%s a%galgeﬁye @ ﬁg,;z;ns@nng%that gﬁadeqyate Qu%@orﬁrol (@;g,)_prgceQUreé_?qne used

throughout the monitofing process, and by establishing @ means to ascess perf%?ﬁ%ggnce of these
‘Quality Control and other QA activities. Policies and procedures are established in order to meet the
quality objectives of clients, accrediting authorities, and certifying organizations. The Quality System is
established to meet the requirements of the National Environmental Laboratory Accreditation
- Conference (NELAC). - ' ' :

CAS maintains control of analytical results by adhering to written standard operating procedures |

- (SOPs) and by observing 'sample .custody requirements. All analytical results. are calculated and
reported in units consistent with projee spe%ij'g@at‘onsﬁtexallew comparability of data.

We recognize that qUaIityvass'ur,anceg* require§ a com i;gﬁght to q’uaiity by everyone in the organization
- individually, within each operatin unit, andsthrotighout the entire laboratory. -~ o
: Y , }P gunit,ja %ﬁgé n ratory .

CAS is a network of laboratories. In .addition to the Kelso, WA facility, to" which. this manual is
applicable, CAS also operates laboratories in Califomia, Florida, New York, Arizona, and Texas.

‘The information . in this document has been orgahized according to-the format described in £PA

: Requ/rements for Quality Management Plans, EPA QA/R-2, USEPA, 2001; and £PA Requirements for
Quality Assurance - Project Plans, EPA QA/R-5, USEPA, 2001,

QAM_2005_R14.DOC
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4.0 PROGRAM DESCRIPTION

The purpose of the QA program at CAS is to ensure that our clients are provided with analytical data
that is scientifically sound, legally defensible, and of known and documented quality. The concept of
Quality Assurance can be extended, and is expressed in the mission statement of CAS:

"The mission of Columbia Analytical Services, Inc., is to provide high quality, cost-
; effﬁectég\ég, ai_;hd é;me@ EJ;Ofe-"{S'O”%[ teggtlngvgew!geSKt% ouﬁe‘@%or{r.%ers. \!é\/e recognize thab
Ouf suceess as a company isibased on our ability, tefmaintainicustomer satisfaction.ii To

N 5 5 S N B
1 d%§th1§ reguires copstant attentiomyto cuggtomg{ n%gds, ma@te%?nce gf statg-of-th zart 4
Rutésting capabilitied’ andasticcessful¥management of our=mostimportant assets- kouf
people - in a way that encourages professional growth, personal development and
company commitment.” '

In support of this mission, our QA program addresses all aspects of laboratory operations, including
laboratory organization and personnel, standard operating procedures, sample management, sample

. and quality control data, calibration practices, standards traceability data, equipment maintenance

records, method proficiency data (such as method detection limit studies and control charts),
document control/storage and staff tra‘ihi‘gg Eye@@rdg, g, ¥ :

4.1  Facilities and Equipment

&
:
WA

&4 : :
CAS features over 25,000 square feet of laboratory and administrative workspace. The
laboratory has ,been designed and constructed to provide safeguards against ‘cross-
contamination of samples and is arranged according to work function, which enhances the

_ efficiency of analytical operations. The ventilation system has been specially designed to meet
the needs of the analyses performed in each work space. Also, CAS minimizes laboratory
contamination sources by employing janitorial and maintenance staff to ensure that good
housekeeping and facilities maintenance are performed. In addition, the segregated
laboratory areas are designed for safe and efficient handling of a variety of sample types.
These specialized areas (and access restrictions) include: ‘

Shipping and Receiving/Purchasing ,

Sample Management Office, including controlled-access sample storage areas
Inorganic/Metals Sample Preparation Laboratories (2)

Inorganic/Metals “clean room” sample preparation laboratory

ICP-AES Laboratory :

ICP-MS Laboratory

AA Laboratory

Water Chemistry & General Chemistry Laboratories

Semi-volatile Organics Sample Preparation Laboratories (3)

Gas Chromatography/High Performance Liquid Chromatography Laboratory

QAM_2005_R14.DOC
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Gas Chromatography/Mass Spectrometry Laboratory

Petroleum Hydrocarbon Laboratory '

Semi-volatile Organics-Drinking Water Laboratory

Volatile Organics Laboratory

e Separate sample preparation laboratory

*  Access by semi-volatile sample preparation staff only after removing lab coat and
solvent-contaminated gloves, etc.

Microbiology Laboratory '

Laboratory Deionized Water System

Laboratory Management, Client Service, Report Generation and Administration

Data Archival, Data Review and support functions areas :

Informatiop Igchnolqg.‘)é (IT) 'ap% LIMS Ry

3

5 5

2 In gadditibn.; tﬁie desighiated aréasifor sample |§’e@eiving refrigerated sample t@rage[ dedicated

J

sampFé ‘?ﬁtagﬁher "‘re%aration génd shipping provide for thége{

. 8 : W‘;@ 3 E T TN et gfg!zg,gnt and aﬁdli éy of a
Variety of sample types.~ Figure 4-1 shows the facility fidor plan.” The laboratory is equipped
with state-of-the-art analytical and administrative support equipment. The equipment and
instrumentation are appropriate for the procedures in use. Appendix C lists the major

equipment, illustrating the laboratory's overall capabilities and depth.
4.2 Technical Elements of the Quality Assurance Program

The Quality Assurance Program provides a platform on which technical 'operatiohs are based.
The program provides Iab[g’r"gt’@ry é’“@ﬁgizé‘ﬁ”é’% Proceflures, and policies by which the

laboratory operates. The Tneces?ag} certifications g"r‘mcff approvals administered by external

agencies are maintained. ¥This ;iné!ude_sg ethod approvals and audit administration. In
addition, internal audits are%erforn%"ﬁt% assess compliance with policies and procedures.
Standard Operating Procedures (SOPs) are maintained for. technical and administrative
functions. A document control system is used for SOPs, as well as laboratory notebooks, and
this QA Manual. A list of QA Program documents is provided in Appendix A.

Acceptable calibration procedures are defined in the SOP for each test procedure. Calibration
procedures for other laboratory equipment (balances, thermometers, etc.) are also defined.
Quality Control (QC) procedures are used to monitor the testing performed. Each analytical
procedure has associated QC requirements to be achieved in order to demonstrate data
quality. The use of method detection limit studies, control charting, and preventative
maintenance procedures further ensure the quality of data produced. Proficiency Testing (PT)
samples are used as an external means of monitoring the quality and proficiency of the
laboratory. PT samples are obtained from qualified vendors and are performed on a regular
basis. In addition to method proficiency, documentation of analyst training ‘is performed to
ensure proficiency and competency of laboratory analysts and technicians. Sample handling
and custody procedures are defined in SOPs. Procedures are also in place to monitor the .
sample storage areas. The technical elements of the QA program are discussed in further
detail in later sections of this QA manual. '

QAM_2005_R14.D0C
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Operational Assessments .

There are a number of methods used to assess. the laboratory and its daily operations. In
addition to the routine quality control (QC) measurements to measure quality, the senior
laboratory management examines a number of other indicators to assess the overall ability of
the laboratory to successfully perform analyses for its clients. On-time performance, report
quality, training, and Quality Assurance are a few of the items that are used to assess
performance from an external perspective. A frequent, routine assessment must also be made
of the laboratory’s facilities and resources in anticipation of accepting an additional or

.

'CAS utilizes.a number of different methods to ensure that adequate resources are available in

q ar@ci@ggioﬁ of h"g%gemé?ﬁa?%g‘or -%gw[:cefmg%%ufaﬂw%chgﬁﬁ%gisémor staff mégtings, racking of
i out.sta%ndinq p éoposalsgand a‘fgl dccurate, @urreﬁat«symops'is of

R s;gfff in préqpe%l.y alloca &’*“*

" “RFP)édocEl%ment“é”"are r&viewed by%the Projett Chemistird SPpropriats managerial“staff to

.identify any project specific requirements that differ from the standard practices of the

incomingiwork 3llzassistithe %enibr
e 7

in pr he res‘ﬁquireé’ résults. {éll Regf?,uests for Pr5p05a|

o H GOWE
¢ llocating ées%ljrce%to achieve t

i

 laboratory. Any requirements that cannot be met are noted and communicated to the client,

as well as requesting the client to provide any project specific Quality Assurance Plans (QAPPs).
d with the laboratory staff by the Client

Seryices Manager to inform the staff of the status of incoming work, future projects, or project

~ requirements.

Document Control - m

T s,
3 % A

‘\g .
i ¥

naintenanc 0 lare described in the SOP for Document
Control (ADM-DOC_CTRL): Thesprocedures described in the. SOP include distribution, tracking,

filing, and copyrighting of CAS controlled documents. The requirements of the. SOP apply to

all standards preparation logbooks, instrument maintenance logbooks, run logbooks, standard
operating procedures (SOPs), quality assurance manuals (QAMs), quality assurance project

plans (QAPPs), Environmental Heal_th & Safety (EHS) manuals, and other controlled CAS

documents.

~ Each controlled copy of a controlled document will be released only after a document control

number is assigned and the recipient is recorded on a- document distribution list. Filing and
distribution is performed by the Quality Assurance Manager, or designee, and ensure that only
the most current version of the document is distributed and in use. A document control

number is assigned to logbooks. Completed logbooks that are no longer in use are archived in
a master logbook file. -

CAS maintains a records system that ensures all laboratory records (including raw data,

reports, and supporting records) are retained and available. The archiving system is described

in the SOP for Data Archiving (ADM-ARCH).

- QAM 2005 R14DOC -
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Subcontracting

Analytical services are subcontracted whenCAS/Kelso needs to balance workload or when the
- requested analyses are not performed by CAS/Kelso. Subcontracting is only done with the
knowledge and approval of the client. Subcontracting to another CAS laboratory is preferred

over external-laboratory subcontracting. Further, sub-contracting is done using capable and -

qualified laboratories.  Established procedures are-used to qualify external subcontract
laboratories. These procedures are described in the SOP for Qualification of Subcontract
Laboratories (ADM-SUBLAB). The Quality Assurance Director is responsible for qualifying and

- oversight of subcontract laboratories.

Procurement

-

ph §

&

N CNH W e g : T - TR - S - a &
"@m‘{gpe%tlon%’andi’venﬁcatron*of material orderediis pérformed atitheztimezof regsipt by Feceiving

personnel. The receiving staff labels the material with the date received. Expiration dates are’

assigned (by the laboratory user) as appropriate for the material. Storage conditions and
expiration dates are specified in the analytical SOP. The procedures for purchasing and

procurement. are described in the SOP for Purchasing through CAS Purchasing Agent (SOP

- ADM-PUR). Also, refer to section 10.4 for a discussion of reference materials.

QAM_2005. R14.D0C
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Figure 4-1
CAS/Kelso Laboratory Floor Plan
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5.0 PROFESSIONAL CONDUCT AND ETHICAL PRACTICES

One of the most important aspects of the success of CAS is the emphasis placed on the integrity of
the data provided and services performed. To promote product quality, employees are required to
comply with certain standards of conduct and ethical practices. The following examples of CAS policy
are representative of these standards, and are not intended to be limiting or all-inclusive:

ider2 ireumstances®is the willfalEaet of=frauduldht manipulation of=analytical, dat
5 Uner&po %curcum%ané}es is the wnllfuhga@t E@ﬁ%fraudu ent, manipu lation [0 ytie a

i cogdon%g. Sgch a ?are tg l?‘ea egortegzi im 5jed1a el;‘? to senior management for appropriate
N co%re%iv‘e%%‘cti‘gn. /§Un ess sf e;ééiﬁcalﬁi’y reguired in writ@g Ey @%clienﬁé alteration, d‘eviagion or
Tomission of Writtén contractus] re’quireﬁ‘.en is net permitted==Siichechanges must be in

writing and approved by senior management.

* Falsification of data in any form will not be tolerated. While much analytical data is subject to
professional judgment -and interpretation, outright falsification, whenever observed or
discovered, will be documented, and appropriate remedies and punitive measures will be taken
toward those individuals responsible. Employee discipline is progressive in its severity and
each situation is handled individually in that the discipline is designed to fit the circumstances.
Potential disciplinary actions ﬂr;a’ay%incl gdena verbabwarning, written warning, a second written

N {f & X & o A X
notice (more severe and 5 ha%a warning), suspension without pay,

demotion, or termination.

CAS employees to safeguard sensitive company . and client
information. The nature of our business and the well being of our company and of our clients
is dependent upon protecting and maintaining proprietary company/client information. All.
information, data, and reports (except that in the public domain) collected or assembled on
behalf of a client is treated as confidential. Information may not be given to third parties
without the consent of the client. Unauthorized release of confidential information about the
company or its clients is taken seriously and is subject to formal disciplinary action.

All employees are required to sign and adhere to the requirements set forth in the CAS Confidentiality -

and Conflicts of Interest Employee Agreement and the CAS Commitment to Excellence in Data Quality
Policy. All employees receive in-house ethics training and are periodically reminded of their data
quality and ethical conduct responsibilities. :

CAS makes every attempt to ensure that employees are free from any commercial, financial, or other
- undue pressures that might affect their quality of work. Related policies are described in-the CAS
Employee Handbook. This includes the CAS Ombudsman Program, the CAS Open Door Policy, and
the use of flexible work hours. Operational assessments are regularly made to ensure that project
planning is performed and that adequate resources are -available during anticipated periods of
increased workloads (Section 4.3). Procedures for subcontracting work are established, and within
“the CAS laboratory network additional capacity is typically available for subcontracting, if necessary.

QAM_2005_R14.DOC
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6.0 ORGANIZATION AND RESPONSIBILITIES

The CAS/Kelso staff, consisting of approximately 110 employees, includes chemists, technicians and
support personnel. They represent diverse educational backgrounds and experience, and provide the
comprehensive skills that ‘the laboratory requires. During seasonal workload increases, additional
temporary employees may be hired to perform specific tasks.

CAS is committed. to provndungman enwronmer;g tQat encourages excellence Everyone within CAS

ﬁ"’%’

4shareﬂs responsnbllltyéfor Sai éwtammg%andglmprovm% the: quahty offiour ana|yt|cal services®, The

resp5n5|b|ht|es effikey personnel Wit glnﬂ‘&?ge Iaboratory are desc d bel@w Table“S 6?1 lis gs the

CAS/IngIso;? pgrsongel%5519ne%the%e Ifey poﬁs@itlongs“i Managerla staff members"iE are plé%/&ded the

-authority and’ resources heeded to. perform theifa duties. An organizational ch jonal chart of the Iaboratory, as

well as the resumes of these key personnel, can be found in Appendix B.

e The role of the Laboratory Director is to provide technical, operational, and administrative
leadership through planning, allocation and management of personnel and equipment resources.
The Laboratory Director provides leadership.and support for the QA program and is responsible for
overall laboratory efficiency and the financial performance of the Kelso facility. The Laboratory

" Director has the authority to stop work in response to quality problems. The Laboratory Director

also provides resources for imp ement tl them Ag\&rogram reviews and-approves this QA
Manual, reviews and approves /s tandar pergt» g procedures (SOPs), and provides support for
business development by ldentl ing develop new markets through continuing support of

the management of existing cllent~a vntles»

» The responsibility of the Quality Assurance Manager' (QAM) is to oversee implementation of
the quality program and to coordinate QA activities within the laboratory. The QAM works with
laboratory production units to establish effective quality control and assessment plans. The QAM
has the authority to stop work in response to quality problems. The QAM is responsible for
maintaining the QA Manual and performing an annual review of it; reviewing and approving SOPs
and coordinating the annual review of each SOP; maintaining QA records such as metrological
records, archived logbooks, PT sample results, etc.; document control; conducting PT sample
studies; approving nonconformity and corrective actlon reports; maintaining the laboratory’s
certifications and- approvals; performing internal QA audits; preparing QA activity reports; etc.
The QAM reports directly to the Laboratory Director. The QAM also interacts with the CAS Quality
Assurance Director. It is important to note that when evaluating data, the QAM does so in'an
objective manner and free of outside, or managenal influence.

The Quality Assurance Director is responSIbIe for the overall QA program at all the CAS

laboratories. The QA Director is responsible for performing an annual on-site audit at each CAS

laboratory and preparing a written report; maintaining a data base of information about state

certifications and accreditation programs; writing laboratory-wide SOPs; maintaining a data base
of CAS-approved subcontract laboratories; providing . assistance to the laboratory QA staff and

laboratory managers; preparing a quarterly QA activity report; etc.

QAM_2005_R14.DOC
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» Inthe case of absence of the Laboratory Director or QA Manager, deputies are assigned to act in
~ 'that role. Default deputies for these positions are the Client Services Manager or -Organics -
Department Manager (for the Laboratory Director) and the QA Director or Laboratory Director (for
the QA manager). .

« The Environmental Health and Safety Officer (EH&S) is responsible for the administration of
the laboratory heaith and safety policies. This includes the formulation and implementation of
safety policies, the supervision of new-employee safety training, the review of accidents, incidents
and prevention plans, the monitoring of hazardous waste disposal and the conducting of
departmental safety inspections. The EH&S officer is also designated as the Chemical Hygiene
Officer. The EH&S Officer has a dotted-line reporting responsibility to CAS’ EH&S Director.

o The Client Sewices and Sample Management Office Manager is responsible for the Client -
Servics @“epar?tme’r‘f?fi‘@gustcf{‘r”f’%"i%gsefﬁg&ce’sZ/p‘r‘?‘gféﬁc’ta cht e*migts,éf%legztronichata Beliveraplestgroup)

and the éaf%pf’gé %anagen?ent,ofﬁc%?boﬁtle p’i’}epa%tieuffsection The Cliént Se%e,es Bepartment
provides 3 gf?):%pl'ete ir?wteﬁt-gsfacg:,ff)':/ifé?1 clidhts trom initial p?@ject;f peciﬁcat’%on tolfinal d@eliverables
J A oy 2 E? o A tl'i? % ;“ 4 hd = i & s % °

Theé%sample managéiment office handies all ‘the a%tivif”fes_asS' iated*With receiving. storage, and
disposal of samples. The Client Services Manager has the authority to stop subcontractor work in -
response to quality problems. : : 4 ' - :

* The Project Chemist is a senior-level scientist assigned to each client to act as a technical liaison

_between the client and the laboratory. The project chemist is responsible for ensuring that the

analyses performed by the laboratory meet all project, contract, and regulatory-specific _ ‘ '

~requirements. This entails coordinating with the CAS laboratory and administrative staff to ensure '

_ that client-specific needs ‘are pderstoodz..and.that the services CAS provides are properly

- executed and satisfy the requirefents ofsthe ¢ ée » R 4

~ = The Analytical Laboratory is _divéded inte, opegatii uni based upon specific_disciplines. Each

.- department is responsible for est3 ‘li‘sgﬁiné’f‘\«mf‘égintaining and*documenting a quality control program

' based upon the unique requirements within the department.. Each Department Manager and

Supervisor ‘has the responsibility to ensure that quality contrel functions are carried out as

. planned, and to guarantee the production of high quality data. Department managers and bench-

~ level supervisors have the responsibility to monitor -the day-to-day operations.to ensure that

productivity and data quality objectives are met. Each department manager has the authority to

stop work in response to quality problems in their area. Analysts have the responsibility to carry

out testing according to prescribed methods, SOPs, and quality control guidelines particular to the
laboratory in which he/she is working. ‘

e
A A5

 _The Sample Management Office plays a key role in the laboratory QA program by maintaining
documentation for all samples received by the laboratory, and by assisting in the archival of all -
laboratory results. The sample management office staff is also responsible for the proper disposal
“of samples after analysis. '

‘e Information Technology (IT) staff are responsible for the administration of the Laboratory
Information Mahagement System (LIMS) and other necessary support services. Other functions of
the IT staff include laboratory network maintenance, IT - systems development and
‘iImplementation, education of analytical staff in the use of scientific software, Electronic Data

_ Deliverable (EDD) generation, and data back-up, archival and integrity operations. ;
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Table 6-1
Summary of Technical Experience and Quallf cations

Personnel

‘Lee Wolf, B.S.

Years of Project Role
Experience
‘| Jeff Christian, B.S. 26 Laboratory Director
19 Quality »Assurance Manager

4]

ST

;. | seff Grindstaff, B.S.

Jim Smith, B.S..

J'elff‘CorQnado,v B.S. 15 Inorganics Department Manager |
e Gas Chromatography and Petroleum
Todd Poyfair, B.S. 13 Hydrocarbons Department Manager
16 Volatiles and Semivolatiles GC/MS

Department Manager

,Qrga%:s Drinking Water Department

Manager

Steve Vineent, B.S.

Eileen Arnold, B. A 23 Envrronmental Health and Safety Officer
Paul Gowa'n,i B.A. . 18 '_Technical Information Specialist
' La'wrence ‘Ja"coby, Ph.D. 32 CAS Quality Assurance Director
Gary Ward, M.S. 29 CAS Informatien Technology Director
CAS Chief Quality Officer
29 | cAS President
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7.0 INFORMATION MANAGEMENT

The generation, compilation, reporting, and archiving of electronic data is a critical component of
laboratory operations. In order to generate data of known and acceptable quality, the quality

assurance systems and quality control practices for electronic data systems must be complete and .
-comprehensive and in keeping with the overall quality assurance objectives of the organization. CAS

management provides the tools and resources to implement electronlc data systems and establlshes

'mformatlon technolo ;wstandaf‘asxand pohcuesﬁAppgﬁal \

equnp;nents g : % AN
‘ g 3, b

7.1 SoftwareQua ltyﬁ’Assurance Pla

CAS has defined practices for assuring the quality of the computer software used throughout_

- all laboratory operations to generate, compile, report, and store electronic data. These
practices are described in the CAS Software Quality Assurance Plan (SQAP). The purpose of
the SQAP is to describe the policies and practices for the procurement, configuration

' management, development, validation and verification, data secunty, maintenance, and use of
computer software. .The policies and practices described in the plan apply to purchased

computer software as well astozinternally deveMped computer software. Key components of

configuration management plan are ohc%s ﬁgr centrelh g the software version that is in use
in the laboratory \g :

7.2 IT Support’

- The local CAS Information Technology (IT) department is established to provide technical
support for all computing systems. The IT ~department staff continually monitors the
- performance and output of operating systems. The IT department oversees routine system

maintenance and data backups to ensure the integrity of all electronic data. A software.

inventory is maintained. Additional IT responsibilities are described in the SQAP.

In addition to the local IT department, CAS corporate IT provides support for network-wide
systems. CAS-Kelso also has personnel assigned to information management duties such as
development and implementation of reporting systems; data acquvsntlon and Electronic Data
Dehverable géneration..

73 Informatlon Management Systems

CAS has various systems in place to address specnf ic data management needs. The CAS
Laboratory Information Management System (LIMS) is used to manage sample information
‘and invoicing. Access is controlled by password. This is a Unix-based network system,
operating in an Oracle® database environment. This system is used to establish and define
sample identification, analysis specifications, and provide a means of sample tracklng This
system is used durlng sample login to generate the mternal Servnce Request. The Service
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Request provides a summary of client information, sample information, required analyses,
work instructions, deliverable requirements and other necessary information provided on the
chain of custody. The LIMS also is the basis for valuable sample tracking mechanisms used
throughout the laboratory. Laboratory analysts generate worklists from the LIMS and the
barcoding system used for internal chain of custody (Section 8) interfaces with this system.

Where possible, instrument data acquired locally is immediately moved to a server (Microsoft
Windows2000® local area network) dedicated to this function. This provides a reliable, easily
maintained, high-volume acquisition and storage system for electronic data files. With
password entry, users may access the system from many available computer stations,
improving efficiency and flexibility. ~Another server is dedicated to data reporting, EDD.
generatnon and admmlstratlve functions. Access to these systems |s controlled by assword.

sta darehzed"” EDI (gef"gg&”ﬁ\gmg data ‘nterd ‘interchange)y fofmatRis Eysed as a reportm pwl%’tform,
: pro |dmg gfu%ctlonaha and Eﬂexublllty s for frend” users. thh a comona stjend;;dlzed
~communncatlon p|§,'tform, gESi%prowdes dat%reportmg % varletyof harggc%% and

[Pases] &w O

7.4 Backup and Security

CAS laboratory data is either acquired directly to the centralized acquisition server or acquired
locally and then transferred to the server. All data is eventually moved to the centralized data
. acquisition server for reporting and archiving. Differential backups are performed on all file
‘ server information once per day, Sunday through Thursday. Full backups are performed on
Friday -and Saturday nights. ;?1; pgs a{re&physigé’é'ilys’ored in a locked media cabinet within a
locked, temperature controlled computer room ”
Access to sample mformatlo n‘égdata i5%0n a need-totknow basis. Access is restricted to the
person’s areas of responsibility. Passwords are required on all systems. No direct external,

non-CAS ‘access is allowed to any of our network systems.

The external e-mail system and Internet access is established via a single gateway to
discourage unauthorized entry. CAS uses a closed system for company e-mail. Files, such as
electronic deliverables, are sent through the external e-mail system only via a trusted agent.
The external messaging system operates through a single secure gateway. Email
attachments sent in and out of the gateway are subject to a virus scan. Because the Internet
~ is not regulated, we use a limited access approach to provide a firewall for added security.
Virus  screening is performed every week on all  network  systems.

' QAM_2005_R14.DOC



Revision 14.0
January 7, 2005
Section 8

Page: 16

8.0 SAMPLE MANAGEMENT

8.1 Sampling and Sample Preservation

The quality of analytical results is highly dependent upon the quality of the procedures used to
collect, preserve and store samples. CAS recommends that clients follow sampling guidelines
described in 405CRR 136740 CER 141 =USERAzSW:846,«ahd, state-specific samplingrguidelines,
if appiif%abl% é%arﬁ%lirfg fzztx‘?prs%?hwatgmus? be tt%kmt‘g{zcc%u Efi to inkéure a%rte,« deféhsible
tsinclude: & E ‘%% g , ép : sl g

i analyticalrest
Amount of sample taken
Type of container used
Type of sample preservation
Sample storage time
Proper custodial documentation

CAS uses the sample preservation, contai'ner, and holding-time recommendations published in
a number of documents. T,,,e%grimwgoc%ments of rgference are: USEPA SW-846, Third
Edition and Updates I, 1I, IIQ, IIB,%II%I- for ﬁ‘aza’rdou%% aste samples, and USEPA 600/4-79-020,

600/4-91-010, 600/4-82-057 609/R%23/1§‘0, 60074-885039, 600/R-94-111, and Supplements;

and Standard Methods fo%%t[fzé"} Examination of Water and Wastewater for water and _

wastewater samples. The complete citation for each of these references can be found in
, Section 18.0 of this document. The container, preservation and holding time information for
these references is summarized in Table 8-1 for soil, water, and drinking water. The current
EPA CLP Statement of Work should be referred to for container, preservation and holding time
information for CLP procedures. Where allowed by the project sampling and analytical
protocols (such as Puget ‘Sound Protocols) the holding time .for sediment, soil, and tissue
samples may be extended for a defined period when stored frozen at -20°C. '

CAS routinely provides sample containers with appropriate preservatives for our clients. The
containers are purchased as precleaned to a level 1 status, and conform to the requirements
for analytical samples established by the USEPA. Certificates of analysis for the sampling
containers are available to clients if requested. Reagent water used for sampling blanks (trip
blanks, etc.) and chemical preservation reagents are tested by the laboratory to ensure that
L they are free of interferences and documented. Our sample kits typically consist of foam-lined,
precleaned shipping - coolers, (cleaned inside and out with appropriate cleaner, rinsed
thoroughly and air-dried), specially prepared and labeled sample containers individually
wrapped in protective material, (VOC vials are placed in a specially made, foam holder); chain-
of-custody (COC) forms, and custody seals. Container labels and custody seals are provided
for each container. Figure 8-1 shows the chain-of-custody form routinely used at CAS and
included with sample kits. For large sgmple container shipments, the containers may be
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shipped in their original boxes. Such shipments will consist of several boxes of labeled sample
containers and sufficient materials (bubble wrap, COC forms, custody seals, shipping coolers,
etc.) to allow the sampling personnel to process the sample containers and return them to
CAS. The proper .preservative is added to the sample containers prior to shlpment unless

otherwise instructed. by the client."

If any returning shipping cooler exhibits an odor or other abnormality after receipt and

- subsequent decontamination by laboratory personnel,” a second, more vigorous

decontamination process is employed. Containers exhibiting an odor or abnormality after the
second decontamination process are promptly and properly discarded. CAS keeps client-
specific shipping requirements on file and utilizes major transportation carriers to guarantee

that sample s%)ping rgirements (same day_,@yermght etc() are met CAS*also prowdes

When“CcA hips’ envnronmental samples t othger Iaboratories o7 analysrs eachsampie'ottle is
wrapped in protective ‘material and’ placed in a plastic bag (preferably Ziploc®) to avoid any
possible cross-contamination of samples during shipping. The sample management office

. (SMO) follows formalized procedures for maintaining the chain of custody of the sample(s)
(SOP for Chain of Custody for Sample Transfer between Laboratories [SOP ADM- -COC]), proper

packaging and shipment, specification of proper methodology, etc. Blue or gel ice is the only
temperature preservative used by CAS, unless otheanse specified by the client or recelvmg

' s
&Q@

Standard Operating‘ ProcedUre’s‘é? ar’*’:e’gtblshed forg the receiving of -samples into the

laboratory. These procedures ensure that samples are received and properly logged into the

laboratory, and that all associated documentation, including chain .of custody forms, is
complete and consistent with the samples received. Complete documentation of all sample-
storage is maintained in order to preserve the integrity of the samples. - '

Once samples are delivered to the CAS sample management office (SMO), a Cooler Receipt’

‘and Preservation Check Form (CRF - See Figure 8-2 for an example) is used to assess the

shipping cooler and its contents as received by the laboratory personnel. Verification of
sample integrity includes the following activities:

e Assessment of custody seal presence/absence location and signature;
. Temperature of sample containers upon receipt; ,
e Chain of custody documents properly used (entries in ink, signature present, etc.);
e Sample containers checked for integrity (broken, Ieak_ing, etc.);
o *Sample is clearly marked and dated (bottle labels compllete with required information); -
. A' Appropriate containers (size, type) are received for the requested analyses;
.o The minimum amount of samdle material is provided'for the analysis.
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» Sample container labels and/or tags agree with chain of custody entries (identification,
required analyses, etc.); ' S '

o Assessment ~of proper sample preservation (if inadequate, corrective action is
employed); and - - ‘

* VOC containers are inspected for the presence/absence- of bubbles. (Assessment of
proper preservation of VOC containers is performed by lab-personnel).

Samples are logged into a Laboratory Information Management System (LIMS). Any
~ anomalies or discrepancies observed during the initial assessment are recorded on the CRF
and COC documents. Potential problems with a sample shipment are addressed by contacting
the client and discussing the pertinent issues. When the Project Chemist and client have
reached a_ satisfactory resolution, the login process may continue and analysis may begin.

N

Du%?iné’g\@theg%ogih Process each ;s%mé:le iStgiven a ﬁ"’_"'q%e l“é‘ﬁgragory céde and a service request

form [sSgenefated. . The LIM generates a Servjeé Request that co‘ggntain‘sfeliemt information,

‘sample d%scrlgtlogs, samp‘lé éatrlzb(‘jmforr‘imatf@n, ~reqt%5ed Aéa@neg?[);s&s, :sample collection /dates, -

“halysis dlie dSte and sther ‘Pertifient ‘information, TRE 2ervica fequest is reviewed by the

" -appropriate Project - Chemist for accuracy, completeness, and consistency of requested
- analyses and for client project objectives. '

- Samples are kept refrigerated until they undergo analysis, unless otherwise specified. . CAS

“stores samples in various refrigerators or freezers, depending on the type of analysis and the .
matrix of the sample. CAS has five walk-in refrigerators which house the majority of sample - '
containers received at the laboratory. In addition to-the walk-in refrigerators, there are four

"additional refrigerators, mcggﬁﬁ’%"'@; deﬁ%ﬁédgﬁfjﬁgg\% storage of VOC -samples. These.

refrigerators are segregated by matrix type sil ORy ater) and method of analysis. The

dedicated storage areas for%\%\@w%gamples are monitor_? using. storage blanks, as described in -
. the SOP for VOA Storage Blarks (VOCZBLAN: . CAS also has six sub-zero freezers capable of
. storing samples at -20° C; these are primarily used for tissue and sediment samples requiring

specialized storage conditions. The temperature of each sample storage unit used at CAS is

monitored daily and the data recorded in a bound logbook. ~ Continuous-graph temperature

recorders have also been placed in the walk-in refrigerators to provide a permanent record of

the storage conditions to which samples are exposed.

CAS adheres to the method-prescribed or project-specified holding times. for all analyses. In
order to comply with holding time requirements, the sampling date and time are entered into
the LIMS system at the time of sample receipt and login.. Each analyst then monitors holding
-times-by obtaining analysis-specific. worklists from the LIMS.  These. worklists provide holding
.time information on all samples for the analysis, calculated from the sampling date and the
“holding time requirement. In order to report adherence to holding time requirements, the date -
-analyzed is printed or written on the analytical raw data. - For analyses- with holding time
. prescribed in hours, the time analyzed is also recorded. '

Unless -other arrangements have been made in advance, upon completion of all analyses and
submittal of the final report, aqueous samples' and sample extracts are retained at ambient
temperature for 30 days, soil samples are retained at ambient temperature for 60 days, and.
tissue samples are retained frozen for 3 months. Upon expiration of these time limits, the '
samples are either returned to the client or disposed of according to approved disposal
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‘practices. All samples are characterized according to hazardous/non-hazardous waste criteria
-and are segregated accordingly. All hazardous waste samples are disposed of according to
formal procedures outlined in the CAS Environmental Health and Safety Manual. All waste
produced at the laboratory, including the laboratory’s own various hazardous waste streams, is
treated in accordance with applicable local and Federal laws. Documentation is maintained.for
.each sample from initial receipt through final disposal. This ensures that an accurate history
of the sample from “cradle to grave” is generated. S

Sample Custo‘dy

Sample custody transfer at the time of sample receipt.is documented using chain- of-custody

- (COC) forms accompanymg the samples. During sample recelpt it is also noted if custody
B segs "\R/ereﬁpresen% his™ IS“descnbé;d in-Ethe’ 5%:@7'7” f%r Sgmple Réceivirig (SM@ YGEN)EFigure 8-1

¢d af CASH

i
%

o

mGW

b 9 i

' .Facmty secunty**and access |s*-|mportant*‘m mamtamlng the integrity ofﬁsamples réceived at

CAS/Kelso. Access to the laboratory facility is limited by use of locked exterior doors with a -
coded entry, except for the reception area and sample receiving doors, which are manned

during business hours and locked at all other times. In addition, the sample storage area

within the laboratory is a controlled access area with locked doors with a coded entry. The

CAS facility is equipped with an alarm system and CAS employs a pnvate secunty firm to

provude nighttime and weekend security.

A barcoding system is used to”ﬁ%cumen nternat%sﬁmp jcustody Each person removing or
returning samples from/to sample storage wp »J,eﬂpe opning analysis is required to document’
this custody transfer. The system %nlquel é entuf esithe sample container and provides an
electronic record of the custcdy of sach sample. For sample extracts and digestates the
analyst documents custody of the sample extract or digestate by signing on the benchsheet, or
custody record, that they have accepted custody. The procedures are descnbed in the SOP for
Samp/e Tracking and Internal Chain of Custody (SMO-5cOC).

Pro;ect Setup
The analytical method(s) to be used for sample analysis are chosen based on the COC

information and project requirements. Unless specified otherwise, the most recent _versionsbf
reference methods are used. LIMS codes are chosen to identify the analysis method used for

- analysis. The Project Chemist ensures that the correct methods are selected for analysis, -

deliverable requirements are identified, and due dates are specifi ied on the LIMS generated

- Service Request. To communicate and specify project-specific reqwrements a Tier V form

(Figure 8-3) is used and accompanies the service .request form.
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Table 8-1
Sample Preservatlon and Holding Times
MAXIMUM
DETERMINATION MATRIX® | CONTAINER® PRESERVATION HOLDING
TIME
Bacterial Tests

Coliform, Colilert W, DW | P, Bottle or Bag |  Cool, 4°C, 0.008% Na,5,0,° 6-24 hours®
Coliform, Fecal and Total W, DW P,G Cool, 4°C, 0.008% Na,5,0;° 6-24 hours®
Fecal Streptococci W P,G Cool, 4°C, 0.008% Na,$,0;° 6-24 hours®

Alkalifity . p | [Qd rg o0, 4 days |
Ammon?a"fy _ % w SWowd [ ¥ pE B Cool‘%%i‘""(cy stff@m pHETH | g fgards
Biochemical ~ Oxygen  Demand W PG Cool, 4°C 48 hours
BOD)
Bromate W, DW P,G 50mg/L EDA, cool to 4°C 28 days
Bromide W, DW P,G None Required 28 days
Chemical Oxygen Demand (COD) w P,G Cool, 4°C, H,S0, to pH<2 - 28 days
Chloride W, DW P,G ~ None Required 28 days
Chlorine, Total Residual W, DWem] , = W Nope Required 24 hours
Chlorite BW 7 pGY B | Bso g/ EDA, cool to 4°C 14 days
Chlorophyll-A W——E ; Ambﬁr g N Cool, 4°C imﬁn:dhilazé ly .
Color w,ow | PG Cool, 4°C 48 hours
: °
e 0 | wow | pe | LTS MIGEER | ear
‘|Cyanide, Weak Acid Dissociable W P,G ~ Cool, 4°C, NaOH to pH >12 14 days
Ferrous Iron W, DW G Amber Cool, 4°C 24 hours
Fluoride w, DW PG None Required 28 days
Hardness W, bw P,G HNO; to pH<2 6 months
Hydrogen Ion (pH) W, bW P,G None Required 24 hours
Kjeldahl and Oiganic Nitrogen w P,G Cool, 4°C, H,S0, to pH<2 28 days
Nitrate W, DW PG Cool, 4°C 48 hours
Nitrate W, DW PG. , Cool, 4°C 14 days
‘INitrate-Nitrite W, DW P,G Cool, 4°C, H,S0, to pH<2 28 days
Nitrite W, DW P,G " Cool, 4°C 48 hours
Orthophosphate W, DW P,G | Filter Immediately, Cool, 4°C 48 hours
v Oxygen, Dissolved (Probe) w, DW . G", B?I.tct)f z"and None Required im/r\nn:c;?:fe ly
Oxygen, Dissolved (Winkler) w,ow | & B‘;tg's and | Eix on Site and Store in Dark 8 hours
Perchlorate - w, DwW P,G Protect from temp. extremes 28 days
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) . MAXIMUM
DETERMINATION MATRIX® | CONTAINER® PRESERVATION HOLDING
. i . . TIME
Phenolics, Total w G Only Cool, 4°C, H,S0, to pH<2 28 days
Table 8-1 (continued)
Sample Preservation and Holding Times
. MAXIMUM
DETERMINATION _MATRIX® | CONTAINER® PRESERVATION HOLDING
' : TIME
Phosphorus, Elemental W G Only Cool, 4°C 48 hours
Phosphorus, Total w PG Cool, 4°C, H,S0,4 to pH<2 28 days
Residiie, Tobal B, B W BB T TR FCeol,Bc B 7 85
Residlle, Filterable}TDs)f A AR P8 B i Coo?i Ldc B =17 b
resille nnierab (1S _J KW { [N p8 0|\ S o b | 7hud
“IResidue, Settleable : ' P,G Cool, 4°C 48 hours
Residue, Volatile W P,G Cool, 4°C 7 days
Silica . - w P Only .Cool, 4°C 28 days
Specific Conductance w, DW P,G Cool, 4°C 28 days
Sulfate W, DW P,G Cool, 4°C 28 days
. Cool, 4°C, Add Zinc Acetate
sulfide W P.G ...J_plus Sodium Hydroxide to pH>9 7 days
Suffite ' _ M&e Required 24 hours
Surfactants (MBAS) B[ ‘? Cool, 4°C 48 hours
Tannin and Lignin d Cool, 4°C 28 days
‘ s Analyze
Temperature W P,G N\one Required immediately
|Turbidity W, Dw . PG Cool, 4°C 48 hours
_ Metals
Metals, except CrVI and Mercury W, bw PG ' HNO;3 to pH<2 6 months
S G, Teflon-Lined Cool, 4°C 6 months
Cap :
Chromium VI w PG - Cool, 4°C 24 hours .
Mercury w . PG HNO; to pH<2 28 days
S P,G Cool, 4°C 28 days
_ Organic Tests
“|0il and Grease, Hexane Extractable G, Teflon-Lined o v
Material (EPA 1664) W Cap Cool, 4°C, H,S0, to pH<2 28 days
Organic Carbon, Total (TOC) W i P,G Cool, 4°C, H,S0, to pH<2 28 days
o G, Teflon-Lined | Cool, 4°C, H,S0O, to pH<2,
Organic Halogens, Total (TOX) W Cap " No headspace 28 days
Organic  Halogens, Adsorbable G, Teflon-Lined o ’ :
(AOX) ' » 4 w Cap .Cooll, 4°C, HNO; to pH<2 6 months

QAM_2005_R14.DOC




Petroleum Hydrocarbons, Total

Revision 14.0
January 7, 2005
Section 8

Page: 22

G, Teflon-Lined

Cool, 4°C, HCl or H,S0, to pH<2

7 days until

\ Ca extraction; 40 days
P after extraction

L 14 days until |

G, Teflon-Lined Cool, 4°C " |extraction; 40 days

Cap

after extraction

Sample Preservatlon and Holdlng Times

Table 8-1 (contmued)

MAXIMUM

Petroleum rgydrocarbggs fVolatile i

1'%&3 %%

cé‘ol 4°CGHHE! to pHi2

: DETERMINATION MATRIX® CONTAINERC PRESERVATION HOLDING
' . TIME
g § g f% m g Volatnle%“?ga ic % gm g %
] . $ 1 : -’21& ';“Sz

(Gasoll eRange ®rgamssz ﬁ tumCa No_k eacﬁ ace i_% .
& : S G, Teflon-Lined ~=Cool, 3¢~ 14 dave
Cap Minimize Headspace Y
: ‘ No Residual Chlorine

_ » G, Teflon-Lined Prese:ﬂ:: HCl to pH<2, Cool,

Purgeable Halocarbons w Septum Cap 4°C, No Headspace 14 days
. 3 : No Heads acle Residual Chlorine Present: ,
PAC 1 10% Nay5,05, HCI to'pH<2,
. Cool, 4°C

S G Teﬂon Lined Cooég%,gglinimize Headspace 14 days
5 0 Q4 7 days

48 hrs to prepare

%ﬁ:«,..g vt B - Encgre, Freeze at -20°C fro?aEgtzacg:; 14
Methanol; Cool, 4°C ys alt
S Method 5035 v . _ preparation.
Sodium Bisulfate Cool, 4°C 48 hrs to prepare
. g from Encore, 14
: days after
preparation.
No Residual Chlorine '
. . " ‘Present: HCl to pH<2, Cool,
Purgeable Aromatic Hydrocarbons W SGe’ Ijglogal"n%% _ 4°C, No Headspace 14 davs '
(including BTEX and MTBE) Y ‘:{ea o a%e Residual Chlorine Present: 4
, : P 10% Na,S;05, HCl to pH<2,
Cool 4°C 7 .
S G, Tef(l:c;r;-Lmed Cool, 4°C, Miriimize Headspace 14 days
' 7 days
48 hrs to prepare
. Encore, Freeze at -20°C fror;aEzt;oftr:; 14
Methanol,. Cool, 4°C - cays alter
S : . preparation.
S ‘Method 5035

Sodium Bisulfate Cool, 4°C

48 hrs to prepare

from Encore, 14
. days after
preparation.
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. _ . G, Teflon-Lined Adjust pH to 4-5, Cool, 4°C,
Acro!eln, Acrylonitrile, Acetonitrile Septum Cap No Headspace 14 days
» G, Teflon-Lined Cool, 4°C, 3 mg Na,S,05, |
EDB and DBCP W,S Cap No Headspace 28 day§
Table 8-1 (continued)- .
Sample Preservation and Holding Times
: MAXIMUM
DETERMINATION N,IATRIXb CONTAINER® PRESERVATION HOLDING
. . " TIME
g oo o Py m Ease"é"m'a"'e”’g g, |
Petro eum Hydre ﬁ il ng%lz:t%
' Extractabl (Dlesel e i :
40 da /5.8 afte
g T4 ot
"7 days untll
' G, Teflon-Lined o extraction;’
Algohols and Glycols W,S Cap - Cool, 4°C? 40 days after
' ~ extraction
: 7 days untifl _
: | G, Teflon-Lined ) 10 ~ extraction;
Phenols W,S Cap Cool, 4°C°- 40 days after |
. __extraction
: @'& PesiiooN T 7 days until -
Phthalate Esters WS ’%G, fﬂ "“ggd@ extraction;"
4 C B Bl -40 days after
ﬁ& extraction
. - 7 days untll
. - . G, Teflon-Lined - Coal, 4°C, extraction;’
Nitrosamines W.s. Cap Store in Dark’ 40 days after
. extraction
» : _ S 7 days untifl
Organochlorine . Pesticides and G, Teflon-Lined : o “extraction;
PCBs - . WS Cap Cool, 4°C 40 days after
: extraction
’ . : 7 days untifl'
, . i , G, Teflon-Lined ) Cool, 4°C, extraction;’
Nltroaromatlcs and Cyclic Ketones ’W,S - Cap  Store in Dark® 40 days after
- extraction
. , . -7 days untifl
h L R G, Teflon-Lined Cool, 4°C, extraction;
. [Polynuclear Aromatic Hydrocarbgns WS- | * Cap - Store in Dark? 40 days after
: extraction
. 7 days unti‘!
: G, Teflon-Lined o - extraction;
Haloethers W,S Cap ~ Cool, 4°C° 40 days after
' extraction
: 7 days untifl,
i i . G, Teflon-Lined o extraction;
Chlorinated Hydrocarbons W,S “Cap Cool, 4 c 40 days after
Co . _ . extraction
Organophosphorus Pesticides W,S - | G, Teflon-Lined Cool, 4°C° 7 days until
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Cap

extraction;’
40 days after
extraction

Nitrogen- and Phosphorus-
Containing Pesticides

G, Teflon-Lined

w,S Cap

Cool, 4"‘Cg

7 days until
extraction;’
40 days after
extraction

Table 8-1 (continued)
Sample Preservation and Holding Times

DETERMINATION

| % :‘ N
. HoOBe o
Chlorlg ated(Hre 3ici

Chlorinated Phenolics

CONTAINER®

G, Teﬂon Llned

PRESERVATION

MAXIMUM
HOLDING
TIME

A
3
-
&

| S——

H,S04 to pH<2, Cool, 4°C

TR ays ySantil

4 kextractlon §

I days afte

L,.Nextractlo 99
17730 days until
extraction; 30 days

Cap after extraction
: . : , . : 30 days untit
Resin and Fatty Acids w G Teféc;n Lined NaOH to pH >10, Cool, 4°C° [extraction; 30 days
' - P after extraction
Drmkmg Water Orgamcs
e "G, Teflon-Lined [Ascorbic Acid, HCl to pH<2 Cool, :
Purgeable Organics bw | em), SeptumsCa ®4°CsNo Headspace 14 days
' . - o G, Feflony [&med ﬁg Cé?)!, 45C, 3 mg Na,5,0s,
EDB, DBCP, and TCP D\Iéé ) tum Ca % ¥ /No Headspace 14 days
) w A 1.8 mL Monochloroacetic acid to
Carbamates, Carbamoyloximes D%'Teﬂggﬁﬁﬁr’(é " pH<3; 80 mg/L Na,S,05 if 28 days
‘ - edap Res.Cl.; Cool, 4°C
: . . G, Amber, If Res.Cl, 2mg/4omL NaS; 14 days until
Chlorianted Herbicides DW Teflon Lined Ca Cool, <6°C extraction; 21 days
. P . .