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1 0 PROJECT DESCRIPTION

The Southern Maryland Wood Treating Site (SMWT) approximately 25 acres in size is located
just west of Maryland Route 235 on a 96 acre parcel of land approximately 1 mile north of Hollywood
Maryland in St Marys County (Figure 1 1) The site is bounded by residential agricultural and wooded
tracts of land There are several subdivisions and numerous houses within an approximate 2 mile radius
of the site The operation of a pressure treated wood preservation facility on the site for many years
resulted in contamination of soil groundwater surface water and stream sediment with wood preserving
chemicals

1 1 SITE CONDITIONS

111 Topography

Topographic relief across the site is about 35 feet with elevations ranging between 119 to 154
feet above mean sea level The site slopes steeply from the northern side down to a pond on the
southern side The site lies on a drainage divide such that runoff discharges to tributaries that straddle
the site to the east and west Both of these tributaries discharge to the Potomac River via Brooks Run
and Mclntosh Run Regionally the site is located close to the drainage divide between the Potomac and
Patuxent Basins

112 Geology

The site lies within the Atlantic Coastal Plain physiographic province which is composed of
unconsolidated gravels sands silts and clays Soil borings indicate that on site soil is composed
primarily of silty and clayey sand that extends to a maximum depth of approximately 40 feet below
ground surface (bgs) These Upland Deposits are located within the uppermost water beanng zone
located in the shallow water table aquifer It is assumed that a large portion of the surface and near
surface soil has been disturbed and reworked by past disposal operations associated with lagoons and
land treatment and by remedial activities associated with excavation and backfilling

The Upland Deposits are separated from the next sandy geological unit the Chesapeake Group
by a low permeability dense blue clay which varies in thickness from 4 to 23 feet in the area of the site
Although there are some domestic wells in the vicinity of the site that obtain water from the Upland
Deposits drinking water supplies in the area are primarily obtained from the confined Aquia and Pmey
Point Nanjemoy aquifers These water bearing units are located approximately 285 to 600 feet bgs and
are separated from the Upland Deposits by several layers of alternating sands and clays

A survey of available well logs in the area of the site was conducted during the May 1988
Remedial Investigation (COM 1988) One abandoned on site production well and six groundwater supply
wells are screened in the Aquia Pmey Point Nanjemoy aquifers Two residential wells located
approximately 200 yards northwest and 400 yards north of the site are within the shallow water table
Based on the groundwater flow in the water table these wells are upgradient of the site

113 Hydrogeology

The groundwater flow pattern in the shallow water table aquifer (Upland Deposits) above the first
blue clay encountered beneath the site has been altered by the installation of the sheet pile wall in 1990
(USEPA 1995) The shallow groundwater flow in this area is toward the pond and stream indicating that
they act as groundwater discharge points

Groundwater elevations in most wells within the Containment Area have significantly decreased
since the installation of the sheet pile wall The decline in groundwater elevations and changes in the
flow patterns indicate a decrease in the groundwater flow from outside into the Containment Area The
rise in the groundwater level in the eastern portion of the Containment Area is attributed to the
groundwater infiltration trapped by the sheet pile wall Groundwater flow in this stratum is to the
southeast
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Section 1 0
Project Description

1 2 SITE HISTORY

A chronology of site events including previous investigations and remedial actions is presented in Table
1 1 The original process building which has been demolished housed the wood pressure treatment
operations including two treatment vessels Wood and chemical preservatives were introduced into the
vessels which were subsequently pressurized to treat the wood Several large vertical tanks previously
located next to the process building contained the chemical preservatives pentachlorophenol (PCP) and
creosote which were used in the wood treating process Currently the only building structure left on site
that was once associated with the wood preservation business is a pole barn previously used for wood
storage No wood treating activities are currently performed on site
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Section 1 0
Project Description

Table 1 1
Chronology of Historical Action

Date

1965 1978
early 1970s

1978
November 1980

1982

October 19 1984
1985

Junel 1986
1988

June 6 1988

June 29 1988

November 1990

May 1992

July 21 1993

February 1995
March 22 1995
Septembers 1995

Action

Site operated as pressure treated wood preservation business
Operators at facility submitted application for construction of new on
site well St Marys County Department of Environmental Hygiene
found evidence of possible contamination and refused the permit The
County instituted a program of sampling and inspection
Site owner/operator applied for bankruptcy and ceased operations
St Marys County Court issued Consent Decree requiring a complete
restoration of the Site
Site owner began initial cleanup using land treatment Liquid from
lagoons was sprayed into the woods (Spray Irrigation Area) and sludge
was composted and spread (Land Treatment Area) Both areas became
contaminated due to these actions
The Site was proposed for inclusion on the National Priority List (NPL)
1400 cubic yards (CY) of sediment was removed from a pond in the
lagoon/process area stabilized with cement kiln dust and encapsulated
on site with an impermeable synthetic liner
The Site was listed on the NPL
USEPA concluded an Remedial Investigation/Feasibility Study (RI/FS)
at the Site
USEPA issued Special Notice Letters to Potentially Responsible Parties
(PRP) No response was received and USEPA determined that none of
the PRPs was financially viable
Based on the RI/FS USEPA issued the Record of Decision (ROD)
MDE concurred with the ROD as long as the cost could be substantially
reduced during design
Phase I remedial work was completed including the installation of a
sheet pile barrier wall around the lagoon and process areas (the
Containment Area)
Design of the incinerator and groundwater treatment components
reached 95% stage Substantial cost reduction was not achieved and
the State could not fund 10% of the project USEPA proposed a
Focused Feasibility Study (FFS) to reevaluate the remedy
A removal action was initiated to address immediate threats including
demolition of several decrepit buildings off site disposal of liquid and
solid waste in numerous tanks and retorts off site disposal of over 50
drums of Investigation Derived Waste (IDW) and construction of a
water treatment facility to treat runoff water from the Containment Area
prior to its discharge to the West Tributary
Final FFS was issued to the public
Proposed Remedial Action Plan was issued to the public
A new ROD was issued for thermal desorption
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Section 1 0
Project Description

1 3 PREVIOUS INVESTIGATIONS

The site has been the subject of numerous investigative activities in support of a Remedial
Investigation/Feasibility Study (which included a nsk assessment) which lead to a Record of Decision
(ROD) promulgated by the USEPA in September 1995 (USEPA 1995) A summary of soil and sediment
contamination is presented in Table 1 2 The primary contaminants of concern are carcinogenic
polynuclear aromatic hydrocarbons (PAHs) PCP creosote and benzene Dioxms and furans were also
detected in the various media sampled but at concentrations low enough that they did not significantly
add to the risks resulting from the presence of the other contaminants of concern

Table 1 2
Soil and Sediment Contamination Summary

Site Area
Upper Site Area
(Pit 5 and TDU area)

Northeast Tank Area
(Pit 3)

Containment Area

Process Area
(north side of Containment
Area)
Land Treatment Area
(Pit 1)

Spray Irrigation Area
(outside of Containment
Area
inside fence line)
Spray Irrigation Area
(outside fence line)
Sediment west tributary

Sediment gully leading to
east tributary
(Pit 2)

Contaminants
PAH

PAH

PAH

PCP

PAH

PAH

PCP

PAH

None

PAH

PCP

PCP

Summary of Contamination
Surface soil contamination 0 2 ft exceeded
cleanup levels with benzo (a) pyrene (B(a)P)
equivalence concentrations up to 10 1 mg/kg
Surface soil contamination 0 2 ft exceeded
cleanup levels with B(a)P equivalence
concentrations up to 1 1 1 mg/kg Subsurface
soil did not contain B(a)P equivalence
concentrations above cleanup levels
Surface and subsurface soil exceeded cleanup
levels with B(a)P equivalence concentrations
up to 80 8 mg/kg in soil from surface down to
clay
PCP was detected in surface soil up to 79
mg/kg
Surface soil contamination 0 2 ft exceeded
cleanup levels with B(a)P equivalence
concentrations up to 4 9 mg/kg
Surface and subsurface soil exceeded cleanup
levels with B(a)P equivalence concentrations
up to 98 4 mg/kg in shallow soils (0 2 ft) and
less in deeper soils
PCP contamination was detected in several
bonngs at concentrations up to 80 mg/kg
Surface soil contamination from 0 1 5 ft
exceeded cleanup level with B(a)P equivalence
concentrations up to 4 9 mg/kg

No samples contained carcinogenic PAH in
excess of cleanup levels
Stream sediments exceeding cleanup levels all
along west tributary extending to confluence of
east and west tributaries up to carcinogenic
PAH concentrations of 7 78 mg/kg including
individual compound concentrations above
cleanup levels
PCP was detected above cleanup levels in
sediments in west tributary up to 1 1 0 mg/kg
PCP was detected above cleanup levels in
sediments in gully leading to east tributary up
to 1 3 mg/kg PCP within fenced area

Hazardous Waste Remedial Action Predesign Report (Dames & Moore 1992)
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Project Description

1 4 NATURE AND EXTENT OF CONTAMINATION

At SMWT the typical wood treating preservatives creosote and PCP were used Creosote
contains several thousand different compounds and is a substance that is composed of 85 90% PAHs
10% phenolic hydrocarbons and 5% N S and O heterocychcs Of the many compounds in creosote
only a few are present in the amounts of 1% or more The volatiles are single ring compounds and the
semi volatiles are two to six ring compounds Creosote is an oily brown to black liquid that is denser than
water and practically insoluble

PCP also called pentachlorophenate and 2 3 4 5 6 pentachlorophenol is a mixture of
chlorinated ethers dioxms and furans Used as a wood preservative PCP is also used in the
manufacturing of algaecides herbicides and fungicides It is solid white to brown in color and has
negligible solubility in water (14 mg/L at 20°C) It is relatively non reactive and stable but is classified as
a hazardous waste (#U242) because it is acutely and chronically toxic by inhalation ingestion and
absorption PCP and several of the PAHs are classified as probable human carcinogens

Wood treatment at the site produced sludge wastes and significant quantities of process
wastewater that were discharged in six unlmed on site lagoons (Figure 12) As a result on site soils and
groundwater beneath the lagoons became contaminated Non aqueous phase liquids (NAPLs) both light
(LNAPLs) and dense (DNAPLs) were found in the subsurface beneath the lagoons and above the
underlying clay layer Additionally due to groundwater discharge to the pond from the lagoon area
surface water and sediment in the on site pond and sediment in the West Tributary became
contaminated Sediments in the East Tributary were also contaminated most likely due to surface water
runoff from contaminated soils on site Storage of treated wood on site resulted in surface soil
contamination in the Upper Site and Northeast Tank Areas Initial cleanup began in 1982 Liquids from
the lagoons were sprayed into the woods behind the Site (Spray Irrigation Area) The sludge from the
lagoons was excavated and mixed with wood chips composted sewage sludge and topsoil then spread
in a previously uncontammated area on the southeastern section of the property in an attempt to
bioremediate the contaminants The excavated lagoons were backfilled and graded This attempt at land
treatment of the sludge was unsuccessful and resulted in the contamination of several additional acres
of the property now referred to as the Land Treatment Area These areas are shown in Figure 1 2 The
process related contamination in each area is discussed below

1 4 1 Land Treatment Area - Pit 1

Water and sediment were removed from the former lagoon area water was sprayed into the
Spray Irrigation Area and sediment was excavated and composted in the Land Treatment Area These
attempts at remediation resulted in the following contamination

Soil The stratigraphy of the Land Treatment Area indicates approximately 1 5 feet of sandy soil
underlain by 6 8 inches of composted lagoon sludge left from the attempt at land treatment underlain by
contaminated soils to a maximum depth of approximately 5 7 feet bgs According to previous
investigations contamination in the upper two feet bgs consists primarily of PAHs in the thousand parts
per million (ppm) range and PCP in the hundred ppm range At 5 7 feet bgs the maximum PAH
concentration was approximately 77 ppm and no contamination was detected below 5 7 feet bgs

Groundwater Groundwater in the Land Treatment Area is not significantly impacted and exhibits
trace levels of semi volatile organic compounds which include the PAHs and various phenolic
compounds There was no detection of volatile organic compounds (VOCs) in groundwater in this area

1 4 2 Spray Irrigation Upper Site Process and Northeast Tank Areas ~ Pits 2 3 5

In the Spray Irrigation Area total PAHs (TPAHs) of 3 ppm (1 5 ppm carcinogenic PAHs
(CPAHs)) are found in the surface soil In a few other locations TPAHs occur in the 100 ppb range
Beyond the fence line contamination is found at less than 1 ppm in surface soil Surface soil in portions
of the Upper Site Process and Northeast Tank Areas are contaminated with PAHs No volatile
compounds were detected in these areas
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Project Description

1 4 3 Containment Area - Pit 4

Soil Soil within the Containment Area is heavily contaminated with PAHs at depths ranging from surface
(0 2 feet bgs) to the top of the clay layer underlying the site particularly in the area where the lagoons
were located (Figure 1 2) The depth to clay varies in the Containment Area It ranges from about 8 feet
near the pond to 40 feet at the upper portion of the site This variance is due to the change in surface
topography PAH concentrations range from ten to thousand ppms The pond sediment excavated during
the first removal action in 1985 remained covered with plastic The sediment is contaminated with PAHs
at concentrations greater than 1 000 ppm There was no PCP detected in the sediment The soil within
the Containment Area is considered a principal threat because it is highly contaminated and may act as a
continuing source of contamination to groundwater and surface water

Groundwater and Non Aqueous Phase Liquids Groundwater within the Containment Area is
heavily contaminated with semi volatile organic compounds (SVOCs) and VOCs Both LNAPLs and
DNAPLs are found in monitoring wells with this area where the wastewater lagoons were previously
located DNAPL thickness ranges from 1 to 4 feet in monitoring wells MW 28 MW 30 and MW 31

LNAPL is most likely associated with the carrier oil in the creosote and PCP formulations used at
the site and tends to float on top of the water table The NAPLs within the Containment Area are
considered a pnncipal threat because they are highly contaminated with wood treating waste and act as
a continuing source of contamination to groundwater and surface water

Because DNAPL is denser than water its movement in the subsurface is largely dependent on
gravity and pressure gradients rather than on hydrodynamic factors It is estimated that the DNAPL has
migrated through the subsurface from the original source (wastewater lagoons) and rests on the blue clay
layer

The clay layer ranges in thickness from 19 to 23 feet (with some areas being as thin as 4 feet
thick) is laterally extensive in the vicinity of the wells borings and sheet pilings of the Containment
Area and has very low vertical permeability This clay layer acts as a low permeability bamer to vertical
migration of groundwater and DNAPL During excavation the operators will take care to leave this cla>
barrier intact especially near MW 4 where the clay layer is approximately 4 feet thick DNAPL will not
move from this position unless the pressure gradient of a pool or potentially mobile (continuous) fraction
is disturbed

Surface Water Surface water samples collected from the on site pond exhibit higher levels of
contamination (ppm PAHs) in the upper reaches of the pond than in the lower section of the pond (parts
per billion (ppb) PAHs) The upper section of the pond receives contamination from groundwater
discharge from the Containment Area The lower section of the pond is separated from the upper section
by an earthen dam Surface water samples collected from the West Tributary (USEPA 1994) indicated
that under normal weather conditions trace levels of contamination are flowing from the pond via
surface water due to the underflow dam Contamination levels detected downstream were lower Surface
water from the pond is currently being pumped and treated in the on site water treatment system before
being discharged to the West Tributary

Sediment Stream sediment samples collected along the West Tributary (COM 1988) were
contaminated with total PAHs in the concentration range of 10 ppm at distances up to 1 900 feet
downstream of the on site pond Along the East Tributary sediment contamination ranged from non
detect to approximately 2 ppm in a sample collected near the confluence of the East and West
Tributaries Contaminants detected in sediments were similar to those detected m on site surface soil

1 4 4 East and West Tributaries

Both the East and West Tributaries were re sampled during the Pre Design Study (Dames and
Moore 1992) with the most recent round of sampling conducted in February 1992 Concentrations of
total PAHs up to 266 ppm and CPAHs up to 218 ppm were detected approximately 1 500 feet from the
site in the West Tributary CPAHs were only as high as 6 ppm in a gully that leads from the Northeast
Tank Area to the East Tributary Samples collected in Old Tom s Run beyond the confluence of the East
and West Tributaries did not contain any SVOCs
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Section 1 0
Project Description

1 4 5 Contaminants of Concern

During the baseline nsk assessment (CDM 1988) chemicals most likely to contribute to risks
were selected as chemicals of concern and summarized in the ROD and are included in Table 1 3
Because inorganic chemicals were not associated with wood treatment activities and were not detected
above site background levels inorganics were not selected as chemicals of concern

Table 1 3
Risk Assessment Chemicals of Concern

Carcinogenic PAHs

Benzo[a]anthracene
Chrysene
Benzo[b]fluoranthene
Benzo[a]pyrene
lndeno[1 2 3 cdjpyrene
Dibenzo[a hjanthracene

Non Carcinogenic
PAHs

Naphthalene
2 Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Fluoranthene
Pyrene
Benzofg h i] perylene

svoc

Pentachlorophenol

VOCs

Ethylbenzene
Benzene
Toluene
Styrene
Total Xylenes

Transport of creosote is dependent on bulk flow mixing sorption reduction pressure and
concentration gradients in groundwater along with hydrogeologic structure PAHs tend to accumulate in
significant amounts in the groundwater and soil of an upper aquifer This area sometimes serves as a
drinking water source and provides water to vegetation and surface water bodies

DNAPLs tend to migrate downward until they reach an impermeable layer Creosote can
therefore be a long term source of contamination It is also found that the more soluble compounds such
as benzene and phenolics are quickly depleted from sandy soils when they come into contact with water
while the less soluble compounds (i e PAHs) are more persistent
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2 0 SCOPE AND OBJECTIVES

med^PThe remedial actions already performed have removed a large volume of waste contained"
drums retorts tanks and buildings on site The remaining sources of contamination as well as
contaminated groundwater and surface water will be removed during this phase of the remediation
Remaining sources include NAPLs in the subsurface in the Containment Area lagoon sludge in the Land
Treatment Area and contaminated soil and sediment in the Containment Northeast Tank Upper Site
and Land Treatment Areas and the Tributaries

The goal of this cleanup action is to ensure that future residents and ecological receptors will not
be exposed to an unacceptable nsk posed by site soil and groundwater In addition this action will
prevent future nsk to ecological receptors posed by exposure to contaminated surface water and
sediment The general scope of the remedial action is to remove all contamination sources and treat
them on site where possible Figure 2 1 illustrates the activities that will occur on site and the flow of
contaminated matenals in the remediation activities Definable features of work required to address
project objectives include the following

Air Monitoring VOCs and particulates will be monitored to establish and periodically evaluate
air quality at the SMWT fencelme Upwind and downwind locations will be selected based on
meteorological data obtained on the day of evaluation Prior to remedial activities baseline air
monitoring will be conducted to establish fencelme air quality Perimeter monitoring will be conducted
during remedial activities to demonstrate the adequacy of engineering controls designed to maintain
fencelme air quality

Excavation Activities Soil and sediment that exhibit contaminant concentrations in excess of
the cleanup criteria will be excavated for on site treatment Areas to be excavated include the Land
Treatment Area a drainage swale leading to the East Tributary the Northeastern Tank Area the
Containment Area the Untreated Soil Stockpile Area and the West Tributary Excavation limits will be
determined in the field based on previous sampling and analysis on site screening and verification
sampling and analysis ^^

Thermal Desorption Excavated soil and sediment that contain contaminant concentrations^!
excess of cleanup criteria will be treated on site by low temperature indirect fired thermal desorption
This process will not be applicable for grossly contaminated materials defined as not amenable to this
treatment process Grossly contaminated materials will be disposed off site The Proof of Performance
(POP) test will be conducted to verify the capability of each type of Thermal Desorption Unit (TDU) on
site to meet the cleanup and dehstmg criteria established in the ROD for treated soil Additionally
performance cntena associated with TDU air emissions and condensate water discharge will be verified
Stack sampling will be conducted to ensure that TDU stack emissions are compliant with State of
Maryland air emission requirements Perimeter monitoring will be conducted to document that ambient
air quality is safe A Water Treatment Plant (WTP) sampling event will be conducted to verify the
effectiveness of the WTP in treating condensate discharge water to State of Maryland criteria
Continuous TDU operations will be monitored to ensure that concentrations of constituents remaining in
the treated soil are compliant with soil performance criteria

Water Treatment Plant When the construction of the WTP is completed an acceptance test
will be conducted during which various internal operations will be monitored by effluent sampling During
routine WTP operation long term monitoring will be conducted through the collection and analysis of
various process samples and regulatory effluent sampling

Groundwater Sampling Quarterly sampling in five monitoring wells will be conducted to
determine if there is any migration of contamination from the contaminated aquifer to the deeper aquifer
(to venfy that the confining clay layer between the upper and lower aquifer has not been compromised)
and to monitor the nature and magnitude of contamination downgradient of the site Pre construction
sampling in most site wells will be conducted to evaluate groundwater throughout the site Post
construction sampling in all site wells will be conducted to ensure that the soil remediation has
sufficiently reduced contaminants in the groundwater to ensure protection of human health and
environment and to allow the shallow aquifer to be used as a potential drinking water supply
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3 0 FIELD ACTIVITIES

Field sampling will be performed to evaluate the effectiveness of remedial actions Definable
features of work include excavation and verification of contaminated soil and sediment treatment of
contaminated soil and sediment through thermal desorption treatment of contaminated thermal
desorption condensate runoff and groundwater at on site water treatment plants and groundwater
monitoring Field sampling activities associated with these definable features of work include surface
soil subsurface soil sediment surface water groundwater and air sampling In accordance with the
project objective to treat all sources of contamination on site where possible minimal off site disposal
will occur Figure 3 1 is a flow chart illustrating the treatment of contaminated materials on site

3 1 PERIMETER AIR MONITORING

Air monitoring will be conducted throughout the remedial action to ensure that emissions
produced as a result of excavation and materials handling activities are at acceptable levels at the
perimeter of the site Table 3 1 presents the approximate number and type of perimeter air monitoring
samples that will be collected Perimeter air monitoring will be conducted as follows

• Prior to remedial action to establish a baseline

• During proof of performance testing

• During full scale operations

Based on the types of contaminants found at the site creosote and pentachlorophenol (PCP)
the most likely sources of airborne contaminants resulting from remedial activities would be volatile
organic compounds (VOCs) released from the soil directly into the air and semi volatile organic
compounds (SVOCs) sorbed to particulate matter or dust that might become airborne Therefore the
perimeter air monitoring program has been designed to address these two possible off site emissions
sources and will include monitoring for VOCs and particulate matter

A meteorological survey will be used to design the air monitoring network to take into account
local wind patterns Wind direction will be checked each morning and if/when major weather fronts occur
during the test Because topographic relief across the site is approximately 35 feet three wind socks will
be placed on site to ensure a representative measurement of wind direction is obtained Additional
meteorological information (i e wind speed wind direction temperature barometric pressure and
relative humidity) will be obtained from an on site weather station prior to monitoring activities One
upgradient and three downgradient sample locations will be established each day based on the observed
wind direction

VOC monitoring will be conducted on an 8 hour time weighted basis using summa canisters
VOC samples will be collected at each sampling location following the procedures outlined in Standard
Operating Procedure (SOP) 30 6 A flow regulator will be attached to each canister the valve will be
opened (flow will be preset at the laboratory for 126 ml/mm) and the pressure will be recorded in the
logbook and compared to the pre shipment reading Each canister will be hung from a sturdy hook on the
fence at approximately 6 feet above ground level

Particulate monitoring will target the respirable dust fraction (i e particles less than 10 microns
in size) of total dust generated Particulates will be monitored for 8 hours at each sampling location using
a Dust monitor following the procedures outlined in SOP 30 5 Instantaneous readings will be taken three
times per day The shift average will be read at the end of the 8 hour period

Perimeter air monitoring measurements for VOCs and particulates will be compared to human
health risk based action levels developed by the USEPA Because risk based concentrations (RBCs) are
derived using a 30 year assumption action levels have been adjusted to a 2 year exposure for a child
The adjusted RBC calculations including the input parameters are presented in Table 3 2 For VOCs
the adjusted RBC will be the action level For particulates the adjusted RBC will be used in combination
with an evaluation of soil contaminant concentrations to develop the action level
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For VOCs benzene has been selected as the preliminary target compound because of its
presence in the soil volatility and toxicity relative to other VOCs present at the site The action level for
benzene is 1 57 pg/m based on a 2 year exposure for a child representing the most sensitive population
that could be affected by activities at the site Initial sampling and analysis will include all VOCs to
determine if benzene is the appropriate target compound If necessary a new target compound will be
selected and an action level developed

For particulates the action level was developed based on the assumption that benzo(a)pyrene
[B(a)P] is the most toxic SVOC present on site and that it is found in the highest concentrations relative
to other SVOCs The action level is 2 750 ug soil/m3 air The action level was developed by dividing the
RBC (0 01 ug B(a)P/m3 air) by the 95% upper confidence limit (UCL) concentration (3 640 ug B(a)P/kg
soil) in the containment area where concentrations are highest on the site This approach is very
conservative in that it assumes that all the particulates captured in the monitoring device contain this
high concentration of B(a)P The methodology used for determining the 95% UCL can be found in
Appendix H of the Low Temperature Thermal Desorption Units Proof of Performance / Summary of Full
Scale Operations

If an action level is exceeded during site activities appropriate engineering controls will be
initiated to reduce emissions Engineering controls may include limiting the size of the open excavation
spraying water covering sources of dust and reducing vehicle speed on access roads on site In the
event engineering controls are not adequate particulate sampling and analysis will be performed to
determine the actual concentrations of contaminants associated with the particulates Particulates would
be sampled and analyzed for SVOCs using methods approved by USEDA and MDE Using the sampling
results for particulate matter a new action level would be calculated in the same manner discussed
above and subsequently approved by USEPA and MDE The action level may then be adjusted
according to the results

3 1 1 Baseline Perimeter Monitoring

Baseline perimeter monitoring will be conducted prior to any remedial activities to represent
background air concentrations VOCs and particulates will be monitored for an 8 hour period
(approximately S a m to 4 p m ) during each of three days Particulates will be read at each location 3
times each day

3 1 2 Perimeter Monitoring During Proof of Performance

VOCs and particulates will be monitored for an 8 hour period (approximately S a m to 4 p m )
during each of seven days of proof of performance testing Particulates will be read at each location 3
times each day

3 1 3 Perimeter Monitoring During Full Scale Operations

Perimeter monitoring will be performed during project operations to assure the community that
air quality will not be adversely impacted by remedial activities VOCs will be monitored on a monthly
basis and will coincide with start of excavations in contaminated areas Additionally depending on the
operational variability daily VOC monitoring may be conducted for discretionary days m the 15 month
time period of remediation activities Particulates will be monitored for an 8 hour period (approximately 8
a m to 4 p m) each day of project operations to demonstrate appropriate engineering controls have
been effected to preclude adverse air quality Particulates will be read at each location 3 times each day
Time weighted average will be recorded at the end of the eight hour period Particulates will not be
monitored on rainy days

Air monitoring locations are shown in Figure 3 1B
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Section 3 0
Field Activities

%
ft

Table 3 1
Sampling and Analysis for Perimeter Air Monitoring

Sample
Description

Baseline

M3 Validation
(VOCs Only)

Proof of
Performance

M3 Validation
(VOCs Only)

Full Scale
Operations

M3 Validation
(VOCs Only)

Days of
Sampling

3 days

7 days
(includes one
preparation day)

25 days

450 days
(15 months)

Analytical
Method

VOCs

TO 14

Particulates

dust monitor

VOCs

TO 14

Particulates

dust monitor

VOCs

TO 14

Particulates

dust monitor

Sample Type

summa canisters
8 hour time weighted

grab
8 hour shift average

summa canisters
8 hour time weighted

grab
8 hour shift average

summa canisters
8 hour time weighted

grab

8 hour shift average

Approximate
Number of
Samples

12

36
12

28

84
28

100

5400

1800

Table 3 2
Risk Based Concentration for Ambient Air Resident Child

CHEMICAL

benzo(a)pyrene

pentachlorophenol

benzene

CSFi (kg x day/mg)

31

1 2E01

29E02

RfDi (mg/kg/day)

not applicable

3E02

1 7E03

Adjusted RBC
carcinogenic (u.g/m3)

001

038

1 57

Adjusted RBC non
carcinogenic (u-g/m3)

not applicable

39 11

223

Adjusted RBC Carcinogenic = (TR x BW x ATc x 1000 ug/mg)(IR x EF x ED x CSFi)
Adjusted RBC Non Carcinogenic = (THQ X RfDi X BW x Atn x 1000 ug/mg)(lR x EF X ED)

where
TR = target risk (unitless)
THQ = target hazard quotient
BW = body weight (kg)
ATc = carcinogenic averaging time
Atn = non carcinogenic averaging time (days)
IR = inhalation rate (m3/day)
EF = exposure frequency (days/year)
ED = exposure duration (years)
CSFi = Inhalation carcinogenic slope factor (kg x day/mg)
RfDi = inhalation reference dose (mg/kg/day)

1E06
1 0
15

25550
730

12
350

2
chemical specific
chemical specific

Note For benzo(a)pyrene and benzene toxicity criteria CSFi and RfDi respectively were not available in EPA s Integrated Risk
Information System (IRIS) However USEPA National Center for Environmental Assessment (NCEA) has developed provisional
values which are provided in this table and considered in these calculations

Inhalation toxicity criteria are not available for pentachlorophenol Instead for the sake of calculations oral criteria are applied

Bold print in the table denotes the most stnngent RBC value (carcinogenic vs non-carcinogenic) for a given chemical The respective
values hiah lahted b> bold pnnt could represent ambient air action levels djnna remediation All of the selected RBC values ar° for
carcinogenic endpomts and protect a a iev°l of 1E-05 wnich is the mos s rngen end of USEPA s acceptaole HSK range
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Section 3 0
Field Activities

3 2 SOIL AND SEDIMENT EXCAVATION

Soil and sediment that exceed acceptable criteria will be excavated and transported to the
thermal desorption units (TDUs) where they will be treated to remove contamination from the solids
Areas to be excavated include five pits and the West Tributary The five pits are

• Pit 1 Land Treatment Area

• Pit 2 Drainage Swale to East Tributary

• Pit 3 Northeast Tank Area

• Pit 4 Containment Area

• Pit 5 Contaminated Soil Stockpile Area

321 Pits

Soil that exhibits contaminant concentrations in excess of the established action levels will be
excavated for on site treatment All surface soil (0 2 ft bgs) exhibiting greater than 0 1 ppm B(a)P
equivalence will be excavated All subsurface soil (greater than 2 feet bgs) exhibiting greater than 1 0
ppm B(a)P equivalence will be excavated The extent of excavation necessary to remove contaminated
soil from the pits was estimated during remediation design based on the results of previous sampling
Contour maps were created to illustrate the extent of excavation required These contour maps were
then used to estimate the scope of work including the volume of soil to be excavated the surface area
of the pits the location of sampling points and the number of samples required to provide sufficient
coverage within each pit Figure 3 2 summarizes the excavation verification process

To calculate B(a)P equivalent concentrations eight compounds are used The concentration
obtained from laboratory analysis for each compound is multiplied by a scaling factor to obtain a scaled
concentration The eight compounds and their scaling factors are shown in Table 3 3 If the sum of the
eight scaled concentrations exceeds 0 1 mg/kg then the action level is exceeded for surface soil If the
sum of the eight scaled concentrations exceeds 1 0 mg/kg then the action level is exceeded for
subsurface soil

Table 3 3
B(a)P Equivalence Scaling Factors

Compound

benzo(a)anthracene

benzo(b)fluoranthene

benzo(k)fluoranthene

benzo(a)pyrene

chrysene

dibenzo(a h)anthracene

mdeno(1 2 3 cd)pyrene

carbazole

Benzo(a)pyrene Scaling Factor

01

0 1

001

1 0

0001

1 0

01

0003
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3 2 1 1 Rationale for Excavation Pit Sampling

Sampling within the excavation pits will occur in phases Soil will be observed and sc eened
using a handheld photoionization detector (PID) at the excavation boundaries prescribed by the
analytical results from previous investigations These boundaries were delineated to be the limits where
contaminant concentrations are below action levels If no signs of contamination are present samples
will be colletfed and analyzed for polynuclear aromatic hydrocarbons (PAHs) and carbazole by the on
site laboratory If screening samples show concentrations over the action levels excavation will
continue When screening samples show that contaminant concentrations at the limits of the excavation
are below action levels verification samples will be collected and sent to an off site laboratory for
confirmation

Sufficient samples will be collected to assess the extent of the contamination and to address
possible migration of the release due to environmental transport after the excavation boundanes were
delineated A specific factor that will influence the configuration of contamination is the nature of the
geology under the site The subsurface geology is heterogeneous and may have induced heterogeneities
in contaminant migration based on soil chemistry and particle size Selection of a particular sampling
approach depends on the level of knowledge regarding the release (USEPA 1989) A combination of
systematic and judgmental sampling will be used in the pits for the following reasons

• A systematic approach involves taking samples from locations established by a
predetermined scheme such as a grid The advantage of systematic grid sampling is that it
allows the collection of a set of unbiased samples across the area of concern A possible
limitation of systematic gnd sampling is that if contaminants are distributed in a regular
pattern the sampling points could all lie within the clean areas

• Judgmental sampling will be used to fill m the gaps left by the systematic grid Judgmental
sampling involves selection of sampling locations based on existing knowledge of the
release configuration (e g visual evidence or air monitonng) Judgmental sampling is
appropnate when specific information exists on the potential configuration of the release In
this case the lateral and vertical extent of contamination m each excavation area has been
estimated based on the results of previous investigations of subsurface conditions and an
excavation plan has been drafted accordingly Judgmental sampling will generally bias the
data obtained toward higher contaminant concentrations For example samples taken only
from areas of suspected contamination would generally be biased toward higher
concentrations This is desirable in this scenario

For screening samples a judgmental approach is appropnate so that areas of suspected or
potential contamination will be sampled For verification sampling a systematic sampling approach is
appropnate and a 100 foot gnd system has been established to delineate sampling locations and to
describe and record sampling locations accurately The size of the gnd is based on site specific factors
such as the nature of the contaminant source and the subsurface geology In the field a combination of
systematic and judgmental approaches may prove optimal for screening and verification sampling For
example during screening sampling there may be areas in a pit where there is no observable basis for
judgmental sampling locations Then a systematic approach should be applied with a gnd adapted to fit
the area

3 2 1 2 Excavation Procedures and Soil Screening

The purpose of excavation is to remove all soil with contaminant concentrations that exceed
action leveis The size and depth of each excavation pit have been estimated using analytical results
from previous investigations The excavation limit for each pit is shown in Figures 3 3 through 3 7 Pits
will be excavated in two foot increments After excavation soil will be screened (visual observation and
the use of a handheld PID) by the Sampling Supervisor and sampled if no signs of contamination are
present If the soildoes_ap_pear contaminated the excavation will be extended another two feet When

^-—preiimtnary-screeTfing sTfowsysigns of contamination soil from the exposed bottom and sidewall surfaces
will be analytically screened by the on site laboratory to determine whether all soil exceeding action
levels has been removed
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During excavation the Sampling Supervisor will periodically inspec* the excavated soil It is
certain that some soil in the pits will be far more contaminated than other soil For example the soil at
the bottom of Pit 4 will be very highly contaminated with dense non aqueous phase liquid (DNAPL) It is
possible that some soil within the boundaries of the excavations may not be contaminated above the
action levels but will still need to be removed in order to reach more contaminated soil below During his
inspection the Sampling Supervisor may segregate uncontammated or less contaminated soil as it is
being excavated

Segregated uncontammated soil must be taken to a temporary stockpile and analyzed One
r\ 'v /''"screening sample must be collected for every 1000 tons of soil and analyzed on site for B(a)P

equivalence If results are below regulatory levels then one sample must be collected for every 2500
tons of soil and analyzed off site like treated feed soil (Section 3322) If the soil passes the analysis it
may be stockpiled with other treated feed soil and used as backfill and if it does not pass the analysis it
must be sent to the TDUs for treatment Less contaminated soil may be blended with more contaminated
material to produce moisture and contaminant concentrations acceptable for treatment in the continuous
TDUs Treatment at the continuous TDUs is advantageous over treatment at the batch TDUs because
the continuous units have shorter residence times larger capacities and lower operating costs

Excavation will be performed by a mechanical excavator such as a backhoe For excavations
deeper than four feet soil monitoring inspection and sampling will be performed on soil in the excavator
bucket following procedures outlined in SOP 30 1 At no time should samplers enter excavations deeper
than four feet In Pit 4 care should be taken during excavation and sampling to ensure that the clay
layer which acts as the bottom of the water table aquifer is not penetrated so that the aquiclude remains
intact The Site Manager will be informed prior to any excavation into the clay so that actions can be
taken to ensure the clay barrier is not compromised

Screening frequency and screening locations will be determined by field observations of the
subsurface conditions using a judgmental sampling approach Screening will be conducted at any
location where contamination is suspected due to soil appearance subsurface conditions observed
during excavation or other factors Such factors may include subsurface heterogeneities such as sandy
lithology which may have acted as a contaminant channel or perched water pockets The samplers will
have access to previous analytical results which may provide assistance in such cases Special attention
is due at the southeast side of Pit 4 where sampling locations during previous investigations were
sparse Screening sample frequency may be an order of magnitude greater than verification sample
frequency

Preliminary screening will be performed by field personnel to eliminate observably contaminated
materials from further analysis Preliminary screening includes the following steps

• Passing a photoiomzation detector (PID) or flame lonization detector (FID) over a fresh
bucket of soil to determine whether measurable concentrations of organics are present

• Examining soil in the excavator bucket for visual signs of contamination

In areas where materials unambiguously prove to be contaminated during preliminary screening
excavation will continue If preliminary screening gives no indication of contamination or if the results are
ambiguous that area of the excavation will be sampled for analytical sc eenmg by the on site laboratory
In cases of potential contamination the sampler will provide the on site laboratory with likely
concentrations based on observations and existing data Soil screening with the on site laboratory will be
used as a cost and time effective tool to make initial determination of the vertical and horizontal extent of
excavations Field personnel will collect a screening sample using the following steps

• Remove any large soil clumps attached to the excavator bucket with a shovel or similar
scraping tool

Instruct the excavator operator *o collect soil from the location that is suspected to be above
action levels
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Collect soil samples from the backhoe bucket according to SOP 30 1 Collect only soil that
has not touched the sides of the bucket Sampling tools used to collect the soil must be free
of contamination from previous samples

Immediately following sample collection the sample will be taken to the on site laboratory for
PAH and carbazole analyses (Table 3 4) The on site laboratory will deliver sample results within 48
hours The laboratory will report results in three formats (1) PAH and carbazole concentrations in ppm
(2) PAH and carbazole concentrations scaled to B(a)P equivalent concentrations for relevant
compounds in mg/kg and (3) the sum of B(a)P equivalent concentrations for relevant compounds in
mg/kg If the number in (3) exceeds 0 1 mg/kg the action level is exceeded for surface soil and if it
exceeds 1 0 mg/kg the action level is exceeded for subsurface soil

If results from screening are within 10% of action levels a sample will be collected for off site
soil verification sampling If screening results are greater than 10% of action levels the excavation will
be advanced to an extent that will be based on field observations This screening process will be used for
both horizontal and vertical directions of excavation

3 2 1 3 Verification Sampling

When the excavation limit of the entire pit has been determined through on site screening the
soil will be sampled for off site analysis to verify that the vertical and horizontal extent of the excavation
leaves no soil contamination in excess of the established action levels Verification samples will be
collected on the bottom and sidewalls of the excavation for PAH and carbazole analyses (Table 3 4)
Bottom and sidewall verification sample locations will be surveyed for both vertical and horizontal
control

Verification aampteu .or horizontal verification will be collected from the sidewalls of each pit at
100 foot intervals These sampling locations are not shown on Figures 3 3 through 3 7 because they will
be estimated in the field The depth of the excavation will determine how many samples will be collected
at each interval as follows

• In excavations that are 2 feet or shallower one soil sample will be collected from the
sidewall at each sampling location

• In excavations that are 10 feet or shallower two soil samples will be collected from the
sidewall at each sampling location One sample will be collected from the sidewall at 0 2 feet
bgs and one from two feet bgs to the bottom of the excavation

• Three soil samples will be collected from the sidewall in excavations that exceed 10 feet
total depth One sample will be collected from 0 2 feet bgs and the remaining two samples
will be collected based on two criteria

1 If there is a lithology change in the sidewall both lithologies will be sampled separately

2 If there is not a lithology change the sidewall from two feet bgs to the bottom of the
excavation will be divided in half and a sample will be collected from each half

When sample screening indicates that the total depth of the excavation has been reached
venrication sampling will take place on the floor of the excavation Sample locations are located on the
nodes and the centers of a 100 foot grid as shown m Figures 3 3 through 3 7 Whereas the locations of
the grid nodes will remain fixed the center samples may be collected from any location within a grid box
and should be preferentially located so as to sample potentially contaminated material In addition if two
soil lithologies are identified within a 100 foot grid both will be sampled Field personnel will collect
verification samples using the following steps

• Decontaminate the excavator bucket following the procedures described in Section 4 0
before the collection of each individual verification sample If any contamination is
encountered during verification sampling the limits of the excavation must be expanded to
remove the contaminated area

• Instruct the excavator operator to collect soil from the grid node or from a location within the
grid
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• Collect soil samples from the backhoe bucket according to SOP 30 1 using decontaminated
sampling tools

If verification sample results exceed action levels the process will revert to the initial excavation
and screening process discussed m Section 3 2 1 2 Excavation Procedures and Soil Screening

3 2 2 Excavation m the West Tributary

Sediment in the West Tributary that contains concentrations of contaminants in excess of the
established criteria will be considered contaminated and will be excavated for on site treatment in the
Batch TDU Sediment cntena include

• Sum of low molecular weight PAHs less than 3 2 ppm (including but not limited to
acenaphthene acenaphthylene anthracene fluorene 2 methyl naphthalene naphthalene
and phenanthrene)

• Sum of high molecular weight PAHs less than 9 6 ppm (including but not limited to benzo[a]
anthracene benzo[a]pyrene chrysene dibenzo[a hjanthracene fluoranthene and pyrene)

• PCP less than 0 4 ppm

3 2 2 1 Rationale for Sediment Sampling

Numerous sediment samples were collected from the West Tributary during previous
investigations and analyzed for PAHs and PCPs Results for many of these samples show PAH and PCP
concentrations over the sediment cntena (Figure 3 8) The reliability of the previously collected sediment
data for proposed remediation work in the West Tributary is questionable because sediment transport m
the stream may have modified the location of contamination Therefore before excavation areas can be
delineated additional screening will be performed to determine the locations of contaminated sediment
m the stream Excavation will proceed based on the screening results After excavation samples will be
collected around the excavation areas to venfy that all contaminated sediments have been removed
Sampling and analysis requirements for the West Tributary are presented m Table 3 4

Sampling within the West Tnbutary will occur in two phases Samples will be collected following
SOP 30 4 The first phase will involve collecting screening samples at potentially contaminated areas
These areas include previous sampling locations depositional areas and areas of discoloration
Screening samples will be analyzed for PAHs and PCPs at the on site laboratory If screening samples
show concentrations over the action levels that location within the Tnbutary will be excavated The
second sampling phase will occur after excavation to show that contaminant concentrations in the
sediment under and around the excavated area do not exceed action levels These venfication samples
will be sent to a off site laboratory for confirmation

3 2 2 2 Screening to Delineate Contamination Boundaries

Screening sample locations will be carefully marked and documented so that excavation
locations will be accurate Sampling locations will be chosen m the following areas

• Previous sampling locations m the Western Tnbutary that yielded contaminant
concentrations m excess of the cleanup cntena will be sampled A composite sample will be
collected from the center of the streambed and immediately (2 3 ft away) upstream and
downstream of the sampling point Based on the existing data 15 locations will be sampled

• Depositional areas along the stream will be sampled based on a site inspection A composite
sample of the materials will be collected consisting of samples from two different locations
within the depositional area and one immediately downgradient from the depositional area
The total number of locations that will be sampled will depend on the number of depositional
areas in the stream

• Areas of discoloration will be sampled A composite sample will be collected from sediments
throughout each identified area The total number of locations that will be sampled will
depend on the number of discolored areas in the stream
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Table 3-4
Excavation and Verification Sample Locations and Rationale

Sample Description Estimated
Frequency

Sample Location/Type
Data Validation

Chemical
Analyses

Sample Rationale

Excavation Pits
Pit 1 Soil Screening
Pit 2 Soil Screening
Pit 3 Soil Screening
Pit 4 Soil Screening
Pit 5 Soil Screening

Pit 1 Verification Sampling

Pit 2 Verification Sampling

Pit 3 Verification Sampling

Pit A Verification Sampling

Pit 5 Verification Sampling

34+
6+
13+
53+
9+

23 bottom
41 sidewall
3 bottom

1 1 sidewall
7 bottom

32 sidewall
20 bottom

49 sidewall
5 bottom

14 sidewall

Grab Samples will be collected at areas where preliminary
screening gives no indication of contamination or if the results
are ambiguous Soil screening sampling locations should be
more frequent than verification sampling locations

M1 Validation
Grab samples from floor of excavation at 100 foot sampling
grid nodes and centers (Figures 3 3 through 3 7) and 100
linear feet along excavation walls at depths 2 to 10 10 to
bottom and 33 linear feet along excavation walls at depths 0
to 2

M3 Validation

On site PAHs and
Carbazole
3550M/ 8270C

Off site PAHs
3540C/8310
Carbazole
8270C

On site screening for PAHs to delineate contamination bou dary
The on site lab will report PAH concentrations in actual ppn s
and B[a)P equivalent ppms If contaminant concentrations
exceed excavation criteria continue excavating if not stop
excavating and take verification samples

Soil samples will be collected from the bottom and sidew Us for
laboratory confirmation that all contamm ted soil has been
removed

West Tributary
Delineation Sampling at
Previously Contaminated
Locations

Delineation Sampli g at
Depositional
Areas

Delineation Sampling at
Discolored Areas

Ex avation Venficati n

15

approx 15 or as
required by
conditions

approx 15 or as
required by
conditions

approx 45 or as
required by the
analytical suits
fio 71 sarnpl s

Resample at locations in Pre Design Report (D&M 1992)
where PAHs or PCP exceeded clean up criteria SE 04
SE 15 SE 16 SE 17 SE 18 SE 19 SE 20 SE 21 SE 22
SE 23 SE 24 SE 25 SE 26 SE 27 SE 28

M1 Validation
Depositional areas identified by sediment sizes ranging from
fine to coarse grained may tend to be located on the inside
bends in the stream bed or where the current slows due to
wider banks

M1 Validation
Darker areas also identified by sheen on sediments or thick
or sticky texture

M1 Validation
Excavation will occur where delineation sampling indicates
contamination exceeds cleanup criteria After excavation a
composite sediment sample will be collected upstream
downstream and below the e cavation

M3 Validation

On site PAHs and
PCP 3550M/
B270C

On site PAHs and
PCP 3550M/
8270C

On site PAHs and
PCP 3550IW
8270C

Off site PAHs
3540C/8310
PCP 8270C

To determine whether contamination is present at previously
contaminated locations Previous sample results need to be
verified before excavation because the samples were collected in
1992 and sediments may have migrated in the interim shifting
the location of contamination Each sample will be a compo ite
of sediments from center stream and from 2 ft upstream and 2 ft
downstream If analytical results indicate contamination over the
sediment criteria the stream will be excavated to a depth of 6
inches from 2 ft upstream to 2 ft downstream of sample
PAHs and PCPs are relatively insoluble m water and would tend
to sorb to soils Depositional areas may contain a high
concentration of particulates with sorbed contamma its
If analytical results indicate contamination over the sediment
criteria the stream will be excavated to a depth of 6 inches from
2 ft upstream to 2 ft downstream of sample
Discoloration of the sediments may be a visible indication of
contamination Note that some areas contain natural staining
(e g iron hydroxide staining and sheen caused by bacteria)
If analytical results indicate contamination over the sediment
criteria the stream will be excavated to a depth of 6 inches from
2 ft upstream to 2 ft downstream of sample
After sediment excavation samples will be collected to verify that
contamination has been removed
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Section 3 0 %

3 2 2 3 Sampling to Verify Excavation

Surface sediments will be excavated to a depth of 6 inches over the width of the stream bed
(high water levels of side banks shall define the width of the stream bed) from 2 feet upstream of the
contaminated sample location to 2 feet downstream of the contaminated sample The average width of
the stream is estimated to be 4 feet At all times during sampling and excavation activities m the West
Tributary all efforts will be made to minimize avoidable impact to the aquatic resources of the stream
To accomplish this the following approach will be followed during stream remediation

• The use of heavy equipment and facilitated access (e g construction of temporary access
roads) should be minimized

• The required temporary access roads should be constructed using wood chips (instead of
stone) Wood chips generated from demolition debris and from on site builoings should not
be used in order to prevent new contaminants from entering the stream

e Trees should not be removed if they can be avoided

• Hand labor and shovels should be used as feasible

• No stockpiling of excavated stream sediment should occur along the West Tributary area
(e g no stockpiling in the woods adjacent to the stream channel) Excavated stream
sediment shall be placed directly in vehicles for transfer to the TDUs

• Low ground pressure tracked equipment should be used in lieu of rubber tired equipment

• Sediment should be removed from the bottom of the stream only no stream bank
excavation should occur

• Areas of the stream bank disturbed by excavation and tree root removal should be repaired
but no import of rip-rap or other materials is desired and

• No disturbed plant material should be removed from the stream vicinity and a record of all
tree damage and removal necessitated by the project should be filed each day with the
intent to perform replacement following project completion if excess tree removal is
determined to have occurred as a result of this project

Following excavation of contaminated sediments verification sampling will be conducted for
PAHs and PCPs to confirm that contaminated sediments have been excavated One composite
sediment sample will be collected upstream downstream and below the excavation If this venfication
sample indicates the presence of contamination the excavation will be expanded

3 3 THERMAL DESORPTION

Excavated soil sediment and sludge that contain levels of contaminants in excess of cleanup
criteria will be treated on site by low temperature indirect fired thermal desorption The material will be
transported to the Contaminated Soil Stockpile Area via the waste hauling roads Contaminated material
will remain on site in the designated stockpile until it is loaded to the TDU

Approximately 145000 tons of material will be treated to vaporize volatile and semi volatile
contaminants to the following performance specifications

• B(a)P equivalent surface soil < 0 1 ppm subsurface soil < 1 0 ppm

• Dehstmg criteria carcinogenic PAHs non carcinogenic PAHs SVOCs VOCs and

• Hazardous Waste Characteristics ignitabihty reactivity corrosivity toxicity

Two batch and two continuous mobile TDUs will be constructed on site The units operate at a
temperature of 900 F with an average residence time of 8 to 12 hours for the batch unit and
approximately 12 minutes for the continuous unit It is estimated that under optimum conditions up to 350
tons (approximately 245 CY) of material can be treated per day when all four units are operational
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The batch units are designed to process soil sediment and sludge that tend to be more difficult to treat
such as highly contaminated materials or loads which include more cohesive materials The continuous
units are designed to treat the majority of the contaminated materials on site under normal operating
conditions

The thermal desorption process will be equipped with a vapor phase treatment tram for
condensation and recovery of contaminants The vapor emissions from the air pollution control system
will be designed to attain applicable federal and state air pollution control regulations A permit is not
required but substantive portions of the regulations will be met (Refer to Appendix B of the Low
Temperature Thermal Desorption Units Proof of Performance/Summary of Full Scale Operations for a
more detailed discussion of regulatory requirements) An overview of applicable air regulatory
requirements and compliance test methods for the SMWT site are as follows

• Visible Emissions COMAR 26 11 06 02 General Emission Standard This standard applies to the
oxidizer stacks at the batch and continuous treatment systems
Applicable Standards/Requirements COMAR 26 11 06 02(C) Stack emissions shall not exceed
20% opacity (general emission standard for St Marys County Maryland Region V) Compliance
Stack Test Method 40 CFR 60 Appendix A USEPA Test Method 9

• Particulate Matter COMAR 26 11 06 03 General Emission Standards This standard applies to the
oxidizer stacks at the batch and continuous treatment systems
Applicable Standards/Requirements COMAR 26 11 06 03(B) Stack emissions shall not exceed
0 05 gr/SCFD of particulate matter (general emissions standard for confined source installations
constructed after 1972) COMAR 26 11 06 03(D) Reasonable precautions such as application of
water on dirt roads stockpiles etc should be taken to prevent particulate matter from becoming
airborne Compliance Stack Test Method 40 CFR 60 Appendix A USEPA Test Method 5

• Volatile Organic COMAR 26 11 06 06 General Emission Standards Volatile Organic Compounds
40 CFR 264 Subpart BB Air Emission Standards for Equipment Leaks 40 CFR 264 Subpart AA
Closed Vent Systems and Control Devices Applicable Standards/Requirements None under
COMAR 26 11 06 06 40 CFR 264 Subpart BB Section 264 1050 applies to hazardous waste
streams whose total organic concentration exceeds 10% by weight Since the only process streams
expected to exceed 10% are in the gas phase and since a gas phase is not considered a hazardous
waste then the Subpart BB standards have no impact on the TDU operations 40 CFR 264 Subpart
AA Sec 264 1032 and 1033 apply to the emission control systems at the batch and continuous
systems Compliance Stack Test Method SW846 Method 30

• Toxic Air Pollutants COMAR 26 11 15 These standards/requirements apply to oxidizer stacks
from continuous and batch operations Applicable Standards/Requirements COMAR 26 11 15 04

Emissions of each of the Toxic Air Pollutants (TAPs) shall be quantified COMAR 26 11 15 05 T
Best Available Control Technology should be installed on sources emitting Class I TAPs COMAR
26 11 1506 Demonstration to the MDE that the total allowable emissions will not unreasonably
endanger human health is required COMAR 26 11 15 07 Screening analysis or second tier analysis
may be used to demonstrate compliance with COMAR 26 11 15 06 For Class I TAPs to assess
carcinogenic effects screening analysis needs to show that total allowable emissions from the
premises will not cause increases in ambient levels that exceed risk based screening levels for the
TAP For Class I or Class II TAPs to assess potential toxic effects other than cancer by a screening
analysis showing that total allowable emissions from the premises will not cause increase in ambient
levels that exceed applicable Threshold Limit Value (TLV) based or special screening levels
Compliance Stack Test Method SW846 Methods 10 and 30 40 CFR 60 Appendix A USEPA
Test Method 23

• Nuisance COMAR 26 11 06 08 Applicable Standard/Requirement Facility operations should not
create nuisance or air pollution
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Pnor to proor of performance testing a statistical method of checking the accuracy and prec sion
of a single grab sample to characterize the moisture content and gram size of an untreated feed soil pile
will be conauc*ed following procedures outlined in SCP CO 3 'he range or variation in measured
nois*ure concern withn 12 grao sampies will provide an indication of the accuracy and precision witn
which a single grab sample can characterize the moisture content and gram size of the feed soils

A proof of performance test will be conducted on soil and air emissions to verify the capability or
each TDU type (i e batch continuous) in attaining regulatory cleanup and delistmg cntena established
in the SMWT ROD (QAPP Section 7 0) In addition WTP will be sampled to ensure the water treatment
plant (WTP) is capable of treating the TDU condensate wastewater Sampling and analysis of untreated
and treated feed matenal will be conducted during the Proof of Performance (POP) and throughout the
remedial activities to verify matenal characteristics optimize the operation of the thermal desorption
equipment and verify continuous attainment of regulatory cntena A guide for TDU type selection will be
based on the chemical and physical characteristics of the feed matenal is depicted in Figure 3 9

During TDU operations treated matenal will be sampled and analyzed at a frequency of every
other day to demonstrate attainment of soil performance cntena Matenal that does not conform to
specifications will be reprocessed and backfill or disposal options will be evaluated Condensate that has
too much oil to treat in the WTP will be sent off site for disposal Tables 3 5 3 6 and 3 7 present the
estimated number of samples associated with preparation POP and continuous TDU operation

3 3 1 Proof Of Performance

Dunng POP testing one batch and one continuous TDU will be tested to demonstrate attainment
of soil performance wastewater treatment plant discharge and air emission standards Three replicate
tests will be conducted for each type of TDU Each test will be performed dunng a 6 to 12 hour penod

Performance of the batch TDU (BTDU) will be evidenced through the processing of excavated
pond sediment located in the containment area This matenal is expected to be highly contaminated and
should provide a representative model for BTDU applications Contaminated soil from Pit #1 is
considered representative of the majonty of matenal that will be encountered at the site and will be used
to evaluate the continuous TDU (CTDU) Matenal will be sampled in accordance with SOP 30 7 and
analyzed for PAHs using USEPA method SW 846 3550M and 8270C and moisture content using ASTM

Table 3-5 Sampling and Analysis for TDU Proof of Performance Preparation

Samole
Descnption

Statistical
Method

Verify Feed
Matenal

CTDU
Ramo UD

1

Data Use

Provide an indication of the
accuracy and precision with

characterize the feed soils

Venfy that feed matenal to be
used for POP test is
representative of what is
expected to be encountered on
site dunng operation

Determine optimum feed
rate/retention time for POP tests

Anbient air quality confirmation

Sampling Strategy

One small pile (3 x 3 x
3) will be sampled from
twelve locations

One composite sample
will be collected from
each source pile
BTDU excavated pond
seaiment CTDU Pit #1

One pile of feed soil
(untreated)

One Composite per each
feed rate (6)

3 downgradient 1
uogradient

Sample Type

Grab

Composite

Composite

Grao

Composite

Composite

Composite

Gran

Preparation/
Analytical Vethod(s)

& Moisture (on site)
ASTM D2216

Gram size (off site)

PAHs (on site)
3550M/3270C

% Moisture (on site)
ASTM D2216

PAHs (on site)
3550M/8270C

VOCs (off site)
5C30AA/S260B

DAHs (on site)
3^0M/ 3270C

VOCs summa
uans ers TO i«-

Particulates cus

Estimated
Samples

o

,2

2

—

1

"•*

*•*

-

O

-
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Table 3-6
Sanding and Analysis for TDU Proof of Performance Test

Sample
Description

Untreated Soil

Treated Soil
Hot Cyclones
and Batch
Impinger
Sludge

l

Data Use

Waste feed
charactenstics

M1 Validation

Compliance
with soil
performance
standards

M3 Validation

Sampling Strategy

Each stockpile for the Batch and
Continuous TDU units will be
sampled from 10 locations and
composited into one sample with the
exception of VOCs where grab
samples will be collected from four
locations per POP test

Each stockpile for the Batch and
Continuous TDU units will be
sampled from 10 locations and
composited into one sample with the
exception of VOCs where grab
samples will be collected from four
locations per POP test

Sample
Type

Composite

Grab

Composite
B(a)P Equrv

Composite
B(a)P Equtv

Composite
Delisting

Grab

DeSsbng

Composite
Delisbng

Composite
Delisong

Composite

Mass
Balance

Composite

HW Char

Composite

HWChar

Composite

HWChar

Composite

HWChar

Composite

HWChar

Composite

HWChar

Preparation/ Analytical
Method(s)

PAH

3S40C/8310

PCP

81S1A

SVOCs

3540C/8270C

Dioxins/Fursns

8290

Total Chlorides

5050/9056

Metals

6010B/7471A

Moisture %

ASTM D 221 6

Density

ASTM D 1557

VOCs

5030A/8260B

PAH

3540C/8310

SVOCs (Carbazole)

3540C/8270C

PCP

1311/8151A

VOCs

1311/S030A/8260B

PAH

1311/3520C/8310

SVOCs

1311/3520C8270C

D oxins/F ra

8290

Pesticide

1311/3520C/8081A

Herbicides

1311/8151A

Metals

131 1/3005A/6010B/7470A

Ignrtabilrty

Corrosivity

React e Cyan de and
Sulfidc

Estimated J
Samples

6

6

6

6

6

5

5

6

24

15

15

15

33

15

15 j

15

15

15

15

15 j

15

i

15 i
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Section 3 0
Field Activities

Table 3 6
Sampling and Analysis for TDU Proof of Performance Test (continued)

Sample
Description

Air Stack
Sampling

Air

Pre thermal
Oxidizer

Air
Perimeter
monitoring

Data Use

Compliance
with State air
regulations

M3 Validation

Effectiveness of
oxidizer
M1 Validation

Ambient air
quality
confirmation
(6 days)

M3 Validation

Sampling Strategy

Continuous and Batch TDU stack
emission samples

Interim air sample before oxidizer

3 downgradient
1 upgradient

Sample
Type

Grab

Grab

Composite

Composite
Grab

Preparation/ Analytical
Method(s)

VOCs
40 CFR 60 Method 30

SW846 8260
Temperature

40CFR60 Method 1/2

Moisture
40CFR60 Method 4

SVOCs

40 CFR 60 Method 23/10
SW846 8270A

HCI

40CFR60 Method 26A/5

Metals

40CFR60 Method 29

SW 846 601 0/7471

Flow

40CFR60 Method 1/2

Dioxin/Furan

40CFR60 Method 23

SW 846 8290

Particulates

40CFR60 Method 5

Opacity

40CFR60 Method 9

VOCs
40 CFR 60 Method 30

SW846 8260
Temperature

40CFR60 Method 1/2

Moisture

40CFR60 Method 4

SVOCs

40 CFR 60 Method 23/10
SW846 8270A

HCI

40CFR60 Method 26A/5

Dioxin/Furan

40CFR60 Method 23

SW 846 8290

VOCs
summa canisters

TO 14
Particulates
dust monitor

Estimated
Samples

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

24

24
72
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Section 3 0
Field Activities ,

9

Table 3 6
Sampling and Analysis for TDU Proof of Performance Test (continued)

Sample
Description

Condensate
Water

TDU Tank
Discharge

Water
Treatment
Plant

Data Use

Evaluate scrubber
condensate

M1 Validation

Total suspended
solids loading

M1 Validation
Effectiveness of
WTP during POP

M3 Validation

Sampling Strategy

One in line Batch and Continuous TDU
water sample before entry to TDU
condensate tank

One sample from second vertical
condensate tank modular tank (if used) and
Tank 112

Influent

Effluent

Mid Carbon

Sampie
Type

Grab

Grab

Grab

Grab

Grab

Preparation/
Analytical
Method(s)

PAH
3520C/8310

SVOCs

3520C/8270C

PCP
8151A
VOCs

5030A/8260B
Dioxms/Furans

8290
TSS
1602

TSS
1602

All parameters listed in

Table 7 4 of QAPP

All parameters listed in

Table 7 4 of QAPP

VOCs

5030A/8260B

SVOCs

3520C/8270C

Phenols
4202
TSS

1602

Estimated
Samples

6

6

6

6

6

6

18

1

1

1

1

1

1

method D 2216 on site to verify that it is representative of material to be treated in the units In the event
that the material is not representative then another source of contaminated soil will be identified based
on historical sample results

In order to determine the optimum throughput rate for the CTDU during the POP tests a ramp
up test will be conducted prior to the POP tests Treated samples will be collected and analyzed from
several different feed rates/retention times Results will be compared with soil performance standards
and the optimum rate will be determined Table 3 5 contains the sampling and analysis requirements for
POP test preparation

Table 3 6 presents the approximate number and type of samples that will be collected and
analyzed during the POP test to form a baseline of the contaminant levels obtain other critical
parameters associated with the thermal desorption process and demonstrate attainment of standards

3 3 1 1 Untreated Feed Material

Chemical and physical analyses will be performed on the untreated feed to assess feed
characteristics and provide physical data for unit optimization Additionally this information will be used
to evaluate handling methods and requirements before and after treatment For the ramp up one
stockpile will be created and sampled following the procedure in SOP 30 7 One composite sample from
ten locations will be analyzed on site for PAHs using USEPA method SW 846 3550M and 8270C and
four grab samples will be sent off site and analyzed for VOCs using USEPA method SW 846
5030A/8260B

DACA3 95-D-O083
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For each test run two soil stockpiles will be created one for the batch unit and one for the
continuous unit Since there will be three test runs per unit a total of six untreated stockpiles will be
sampled The soil will be properly screened to remove particles over 2 inches in diameter or as specified
by the equipment operator Larger clumps of soil will be broken up as practical Larger stones that
cannot be passed through the thermal desorption system will be disposed off site with other
contaminated materials or may be stored m a designated area for later decontamination and back Tilling
on site Untreated feed material will be stockpiled sampled (see SOP 30 7) and analyzed for PAHs
PCP SVOCs VOCs dioxm/furans total chlorides metals percent moisture and density Ten locations
from each stockpile will be selected so that representative soil types and contaminant concentrations are
sampled Soil from the ten locations will be collected and homogenized m a stainless steel bowl using a
stainless steel trowel before being placed m the appropriate sampling container with the exception of
samples requiring VOC analysis Four VOC samples will be collected directly into sample jars at four
locations using a stainless steel spatula

3 3 1 2 Treated Material

During the ramp up one composite sample per each feed rate/retention time will be collected
following procedures outlined m SOP 30 7 and analyzed on site for PAHs using USEPA method SW 846
3550M and 8270C This data will be compared with soil performance standards and used to determine
the optimum throughput rate for the POP tests The ability of the TDUs to produce material compliant
with soil performance standards listed below will be demonstrated during the POP tests

• B(a)P equivalent surface soil < 0 1 ppm subsurface soil < 1 0 ppm

• Delistmg criteria carcinogenic PAHs non carcinogenic PAHs SVOCs VOCs and

• Hazardous Waste Characteristics ignitability reactivity corrosivity toxicity

For each test run the conveyor from the continuous system will deposit treated material creating
five stockpiles A composite sample will be collected from ten sampling locations two in each stockpile
(see SOP 30 7) For the batch system a treated soil sample will be collected for each test run from ten
locations in the stockpile (see SOP 30 7)

Care should be taken in handling the soil because temperatures may remain elevated within the
stockpile Four VOC samples will be collected from four locations directly into sample jars using a
stainless steel spatula The remaining soil (non VOC) will be collected from the ten locations and
homogenized m a stainless steel bowl using a stainless steel trowel before being placed in the
appropnate sampling container Table 3 6 contains the sampling and analysis requirements for treated
soil

3 3 1 3 Hot Cyclone

Particulates from the hot cyclones in the batch and continuous systems will be segregated and
stockpiled during the POP tests and sampled separately for soil performance criteria in accordance with
SOP 30 7 Each stockpile will be sampled and homogenized for all parameters listed in Table 3 6 with
the exception of VOCs Four samples will be collected directly into sample containers for VOC analysis
If results during the POP tests demonstrate that hot cyclone solids meet the soil performance standards
these materials may then be blended with treated soil and back filled on site

3 3 1 4 Batch Impmqer Sludge

Sludge from BTDU#1 will be segregated and stockpiled dunng POP testing and sampled
separately for soil performance criteria in accordance with SOP 30 7 The stockpile will be sampled and
homogenized for all parameters listed in Table 3 6 with the exception of VOCs Four samples will be
collected directly into sample containers for VOC analysis If results during the POP test demonstrate
that impmger sludge meets the soil performance standards these materials may be blended with treated
soil and back filled on site

3 3 1 5 BTDU and CTDU Condensate Water

Condensate water generated by the thermal desorption process that is not recycled will be
transported to the on site wastewater treatment facility for treatment Condensate that has too much oil
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to treat in the WTP will be sent off site for disposal The liquid product will be temporanly stored in
vertical condensate tanks pnor to transportation to the on site wastewater treatment facility
Approximately 10 000 gallons of condensate water is anticipated from each test For each test run a
grab sample will be collected from both the batch and continuous lines to the condensate tank (see SOP
30 8) and analyzedjor PAHs PCP VQCs,.SVGCs, dioxm/furans and total suspended solids .(TSS)

3 3 1 6 Condensate Tank Discharge

Total suspended solid loading on the WTP will be evaluated for each test run through the
analysis of discharge from the second vertical condensate tank the modular tank (if used) and the
horizontal holding tank (T 112) Approximately eighteen samples will be collected (see SOP 30 8) and
analyzed for TSS during the POP tests

3 3 1 7 Wastewater Treatment Plant

In order to evaluate system performance and the ability of the plant to achieve the requirements
of the discharge dunng the proof of performance samples of the influent effluent and mid carbon will be
collected in accordance with SOP 30 9 Grab samples will be collected during the first day that
condensate from POP testing is received_atJiie_plant These grab samples will .be-^naJyzRri for the
compounds listed in Table 3 6

3 3 1 8 Air Process Monitoring

Stack emission tests will be conducted dunng the POP test to venfy that TDU emissions do not
exceed established federal and state action levels off site Air samples will also be collected before the
thermal oxidizers to monitor the effectiveness-Of the oxidizer Three replicate stack Jests will be
conducted for each TDU type batch and continuous The stack sampling data collected dunng the POP
tests will be compared to the allowable stack emissions determined by the air dispersion modeling and
other applicable regulations Appendix D of the Low Temperature Thermal Desorption Units Proof of
Performance / Summary of Full Scale Operations provides an explanation of the model including inputs
and resultant stack emission limits Table 3 6 contains the sampling and analysis requirements for air
samples During the ramp up oenod and throughout the remainder of the POP test air flow .will also be
monitored with a flame ionizing detector before and after the thermal oxidizer m the CTDU Air sampling
protocol is presented SOP 30 10 located in Appendix B

3 3 1 9 Air Perimeter Monitoring

VOCs and particulates will be rrtoiutoxed-iollowing procedures outlined m Spotmn 3 1 and SOPs
30 5 and 30 6 for an 8 hour penod (approximately S a m to 4 p m 1 dunng each of six days of proof of
oerformance testing

3 3 2 TDU Operational Sampling

3 3 2 1 Untreated Feed Matenal

Untreated feed matenal will be collected following SOP 30 7 and analyzed on a monthly basis to
continuously assess feed charactenstics and optimize TDU system performance Daily sampling and on
site analysis of percent moisture will occur Chemical and physical analyses will be performed as
specified in Table 3 7

^/wWU
Sampling and analysis of treated matenal will be conducted to vefify tfie contirfuous7 attainment

of soil performance cntena Based on the anticipated soil throughput rate of H'he four TDUs
(approximately 350 tons per day) and assuming a loose density of 1 4 tons per cubic yard approximately
245 CY of soil will be treated each day One composite sample will be collected every bin not to exceed
700 tons SOP 30 7 and analyzed Table 3 7 presents the sampling and analysis requirements for the
treated feed soil On November 23rd 1998 unfter the authorization of the government this frequency
was modified for soil ongmatmg from Pits #1 #2 and #3 so that each bin is sampled for PAH and
carbazole (B(a)P equivalence) only and one out often bins is sampled for analyses listed in Table 3 7

3 3 2 2 Treated Soil

\
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3 3 2 3 Hot Cyclone

Once hot cyclone solids have been demonstrated to be uncontammated these materials will be
stockpiled together and sampled following SOP 30 7 and analyzed on a monthly basis for the soil
performance cntena listed in Table 3 7 If continuous conformance to soil performance cntena is
demonstrated these solids will be blended with treated soil and used as site backfill
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Table 3 7
Sampling and Analysis for TDU Continuous Monitoring

Sample
Description

Untreated
stockpile

Treated Soil
Stockpile

Hot
Cyclones

Perimeter Air
Monitoring

Data Use

Continuous
characterization

No Validation

Site backfill and
disposal
decisions

M3 Validation

Blend decision
for treated soil
M3 Validation

Ambient air
quality
confirmation

M3 Validation

Sampling Strategy

One sample per
month

One sample every ,
bin NTE 700 tons

Lr \Wv£ r&\'~

H5\M h(^4^ ,
\ 0\. ""̂

^t/VN^'\_4/V^

VY OL
./(yu-Vv^A:-^

One sample each
month from
combined
continuous cyclones

3 downgradient
1 upgradient

Sample
Type

Grab

Composite

Composite /

-^

Composite

Composite
8 hour

8 hour shift
average

grab

Analytical Method(s)

VOCs
5030A/8260B

SVOCs
3540B/8270C

^ Moisture
ASTM 022 16

Density
ASTM D1557

PAH 3540C/8310

SVOCs (Carfaazole)

3540C 8270C

TCLP PAH

1311/3520C/8310

TCLP SVOCs/PCP

1311/3520C/8270C

TCLP Metals

1311 /3005A/601 OB/7470A

Total Cyanide and Suifide

PAH

3540C/8310

SVOCs (Carbazoie)

3540C/8270C

TCLP PAH

1311/3520C/8310

TCLP SVOCs/PCP

1311/3520C/8270C

TCLP Metals

131 1/3005A/6010B/7470A

Total Cyanide and Suifide

VOCs TO 14
summa canisters

Partc I te
Dust monitor

Estimated
Samples

20

20

20

20

300

300

300

300

300

300

15

15

15

15

15

15

100

1800

5400

)
i

tW--1

3 4 WASTEWATER TREATMENT

The wastewater treatment system at the SMWT site will comprise two systems the existing
surface water treatment system and the new wastewater treatment system The existing system will
function as the treatment system facility for the stormwater pond located within the Containment Area
The new WTP will provide treatment of the water from the Containment Area the condensate from the
thermal desorption system and the stormwater pond effluent as necessary

Water treatment samples will be collected following procedures outlined in SOP 30 9 Both on
site and off site laboratory analyses will be performed to address WTP data quality objectives Analyses
requiring quick turnaround time will generally be performed on site and include pH temperature
dissolved oxygen total suspended solids hexavalent chromium and dissolved iron

3 4 1 Existing Water Treatment Plant (WTP 1)

The existing treatment system consists of the following unit processes
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• Oil/water separation with a tank settling basin and oil absorbing pads

• Iron and manganese precipitation through caustic pH adjustment

• Potassium permanganate oxidation and flocculation through polymer addition

• Clanfication pressure sand filtration

• Carbon adsorption and

• Acid pH adjustment to discharge standards

The system will treat collected runoff to meet MDE discharge standards (refer to QAPP Section
7 0) Sludge generated during the treatment process will be partially dewatered by filtration through a
fabric media with filter backwash returning to the on site pond for subsequent treatment

3 4 2 New Water Treatment Plant (WTP 2)

The new WTP will be designed to meet MDE discharge standards Table 3 8 presents an
overview of the new wastewater treatment process (A more detailed discussion of wastewater
specifications are contained in the Wastewater Treatment Plant Design Plan ) The new WTP is designed
to operate as a continuous process compnsed of the following sub-elements

• Non aqueous phase liquid (NAPL) separation from the extracted wastewater and on site
NAPL storage until removal for disposal

• Chemical oxidation and removal of high metals concentration and the reduction of
suspended solids

• Sludge dewatenng for potential treatment through the on site thermal desorption unit

• Removal of organic compounds using an ultra violet (UV) oxidation process

• Carbon adsorption for final polishing of organics in the groundwater and

• Aeration for dissolved oxygen transfer pnor to discharge to the west tributary

Following treatment plant construction system start up and prove out will be m accordance with
the following specifications

• A hydraulic test will be performed using treated water from WTP 1 This is a static pressure
test followed by operation at design pressures to check for leaks and equipment operabihty

• After baker tanks (T 111 and T 112) are emptied dunng hydraulic test and they are re filled
with pond water acceptance test will begin

• Acceptance test requires operation for 24 hr/day for 7 days Test will be at design (70 gpm)
or available flows Daily flow at design flow rate is 100800 gal/day Volume of pond is
approximately 135 000 gal (3 feet deep 300 feet long 20 feet wide) and volume of the two
baker tanks is 40 000 gal Based on this information the entire volume in the pond and
baker tanks will be treated in less than 2 days at design flow

• On day one of acceptance test samples will be collected within the first 5 hours of operation
to catch the maximum concentration of contaminants from the baker tanks before those
tanks start filling up with cleaner water

• Treated water from WTP 2 will be discharged back to the pond because sample results will
not be back for one week

• After day two of test contaminated water from nearby french dram system will be added
Also nearby polyethylene tanks contain approximately 5 000 gal of pond water collected m
Fall 1997 and will be added to the pond Based on Table 6 of the ROD and 1997 monthly
sample results from WTP 1 contamination levels from the french dram is expected to be
typically twice as high as levels in the pond Flow from these sources is not expected to
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O

exceed 1/10th the flow of clean water back to the pond Therefore the pond is not expected
to contain contaminant levels any higher than normal during the test

• If there is rainfall during the test WTP 1 will be run to keep the pond level from getting too
high

Table 3 9 presents the analytical requirements and sample collection frequency for the seven
day acceptance program Figure 3 10 illustrates the locations of treatment plant sampling ports Upon
successful completion of the Acceptance Test operation and maintenance activities will require the
collection and analysis of process samples to evaluate system performance and the ability of the plant to
achieve substantive requirements of the discharge permit If WTP 1 is not run during a given month
collection of samples from WTP 1 will not be required for that month Minimum sampling and analysis
requirements associated with the estimated 20 month operation are presented in Table 3 10

3 5 GROUNDWATER SAMPLING

Groundwater sampling procedures are described m SOP 30 2 Purge water will disposed of at
the water treatment plant Decontamination water will be disposed of at the containment structure at the
decontamination facility (and ultimately to the groundwater treatment plant) or directly to the water
treatment plant Table 3 11 contains the sampling and analysis requirements for groundwater Well
locations are shown in Figure 311

3 5 1 Quarterly Groundwater Monitoring

The objective of quarterly monitoring the groundwater is to determine if there is any migration from the
contaminated aquifer to the deeper uncontammated aquifer (to verify that the confining clay layer
between the upper and lower aquifer has not been compromised) and to monitor the nature and
magnitude of contamination downgradient of the site Five wells will be sampled quarterly for VOC and
SVOC analyses These five wells were sampled during previous investigations (Weston 1995) The
wells to be sampled are outside the containment wall which is believed to be limiting the horizontal
migration of the contaminants Four of these wells (MW 19 MW 20 MW 21 and MW 22) sample the
lower aquifer below the clay layer They are sampled to ensure that no contamination has penetrated the
clay layer MW 27 is a downgradient well that has been found to contain contamination in the past and is
sampled to ensure that contamination has not migrated outside the sheet pile containment wall

3 5 2 Pre Construction Groundwater Sampling

Groundwater sampling will be conducted prior to commencement of excavation activities at the site
Groundwater samples will be collected from all site wells that will not be abandoned dunng excavation
and construction Groundwater samples will also be collected from a representative number of wells to
be abandoned dunng excavation and construction activities This sampling event will help evaluate
groundwater throughout the site Groundwater contamination outside of the containment area is expected
to be very low Conversely inside the containment area groundwater contamination is expected to
exceed the cleanup criteria Both light non aqueous phase liquid (LNAPL) and dense non aqueous phase
liquid (DNAPL) have been found in monitoring wells within the containment areas

A total of 26 wells will be sampled prior to excavation activities for SVOC and VOC analyses
Five wells (MW 19 MW 20 MW 21 MW 22 MW 27) will be sampled during the regularly scheduled
quarterly sampling event Three (MW 9 MW 11 MW 16) of the ten wells located within the containment
area and scheduled to be abandoned during the excavation activities will be sampled Five other wells
within construction or excavation areas but outside the containment area (MW 2 MW 3 MW 22 MW
23 MW 24 ERT 2) will also be sampled An attempt will be made to protect these five wells during site
activities so that they may continue to be used after remediation activities However if the integrity of
well cannot be maintained it is possible that some or all of these wells will need to be abandoned The
remaining 18 wells (MW 1 MW 5 MW 6 MW 7 MW 10 MW 13 MW 14 MW 15 MW i7 MW 18
MW19 MW20 MW21 MW 25 MW 26 MW 27 ERT 1) will not be affected by site remediation
activities
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Table 3 8
Wastewater Treatment Plant Process Overview

Process Operation
Equalization Tank

Oil/Water Separator

Mix Reactor Tank

Inclined Plate
Separator

Sand Filter

UV/Oxidation
Process

Liquid Phase Carbon
Filter Press

Decant Tank

Aeration

Purpose
Retention tank to allow for
stratification of the NAPL
and efficient separation in
the oil/water separator
Removes LNAPL and
DNAPL in extracted
groundwater

Process waste storage and
vessel for the initial metal
oxidation reactions

Precipitate flocculation
and removal

Remove remaining
precipitated metal and
suspended solids
Remove phenolic and
volatile organic
compounds
Clarify water
Dewater sludge from
holding tank prior to on
site treatment
Storage of filter press
effluent water and holding
tank sludge as necessary
Increase DO concentration
above 5 0 mg/L

Influent
Containment area
extracted groundwater
TDU condensate
stormwater
Equalization tank

Oil/water separator
decant tank and sand
filter recycle water
sump water stormwater
pond
Mix/reactor tank

Inclined plate separator

Sand filter

UV/Oxidation effluent
Sludge holding tank

Filter press effluent

Treatment plant effluent

Mechanism
Physical separation

LNAPLs flow by gravity to free
product storage tank DNAPLs
pumped to free product storage
tank using air powered
diaphragm pump
KMnO4 oxidation pH 7 5
maintained using NaOH

Polymers mechanically mixed
with process flow to flocculate
metals Metal separation in plate
separator Metal hydroxide sludge

L pumped to sludge holding tank
Sand polishing

Oxidative reaction

Carbon adsorption
Recessed chamber filter press

Discharge to seven step cascade

Effluent
Pumped to oil/water
separator

Gravity feed to mix reactor
tank

Pumped to inclined plate
separator

Gravity feed to continuous
backwash sand filter

Discharged to advanced
oxidation process

Discharged to liquid phase
carbon process

Discharge from plant

Pumped to the mix reactor
tank

Surface stream
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Table 3 9
SMWT Water Treatment Plant Acceptance Test Sampling Program

(1 sample 724 hours/7 days)

Dat i is used to evaluate system performance and the ability of the plant(s) to achieve substantive discharge requirements
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Table 3-10
SMWT Water Treatment Plant Sampling Program

Operation and Maintenance

Parameter
VOCs
SVOCs
PAH
TPH GRO
TPH DRO
Metals
Arsenic 3+
Cyanide
TKN
rluonde
Phosphorus
Ammonia
Turbidity (on site)
BOD; (on site)

Iron (on site)
TSS (on site)
Chromium VI (on site)
pM (on site)
Temperature (on site)
DO (on site)
Monthly Totals
Dally Totals

Validation
Level

M3
M3
M3
IM1
IM1
M3
IM1
M3
IM1
IM1
IM1
IM1
IM1
IM1
IM1
IM1
IM1
IM1
IM1
IM1

Method
5030B/8260B
3510C/8270C
3510C/8310
8015M
8015M
3010A/6010A/7470
BR0021
9012A
351 3
3402
3652
3503
180 1
405 1
6008
1602
8023
9040B
1701
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Section 3 0
Field Activities

3 5 3 Proposed Post-Construction Groundwater Sampling

The government will evaluate post construction groundwater monitoring to determine final post
construction groundwater monitonng requirements Following remediation groundwater in the shallow
aquifer will be monitored to assure that the soil remediation has sufficiently reduced contaminants in the
groundwater This will ensure protection of human health and the environment and to allow the shallow
groundwater to be used as a potential dnnkmg water supply In addition the deep wells on site will
continue to be monitored to verify that contaminants are not migrating through the clay

As a preliminary step in the post construction monitonng process a senes of up to 30 direct push
probes will be performed in order to determine the most suitable locations for new monitonng wells The
probes will be used to collect soil and groundwater samples from vanous locations around the site At
each location both soil and groundwater samples will be collected at several depths to the top of the clay
layer This will help determine the impact of the soil remediation at the site

Based on the results of the soil and groundwater sampling the groundwater monitonng network
will be reevaluated Upon government review and concurrence new monitonng wells can be installed to
close gaps in the network if necessary The new monitonng wells will be installed m accordance with
Maryland requirements for well construction and personnel qualifications (COMAR 26 04 04 and
26 05 01 respectively)

After installation of the new wells groundwater samples will be collected from all site monitonng
wells The groundwater results will be evaluated and statistically analyzed to determine if Resource
Conservation and Recovery Act (RCRA) clean closure requirements have been achieved and to venfy
that contaminant concentrations do not exceed Safe Dnnkmg Water Act Maximum Concentration Levels
(MCLs) (40CFR 141 11 12 and 141 61 62) non zero MCL goals (40 CFR 141 50 51) or if necessary
other nsk based chemical specific guidelines that are available at that time Groundwater monitonng will
be conducted until USEPA in consultation with MDE determines that MCLs or other nsk based chemical
specific Applicable or Relevant and Appropnate Requirements (ARARs) have been achieved
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Section 3 0
Field Activities

Table3 11
Groundwater Monitoring Sampling Locations and Rationale

Sample Event Sample Location Analytical Methods Sample Rationale

Quarterly Monitoring MW 19 MW20 MW21
MW22 MW27

VOCs
5242
SVOCs
3520/525 2

To ensure that contamination has not migrated through the
clay layer or migrated outside the sheet pile containment
wall

M3 Validation
Pre Construction 26 Wells (all existing wells

except MW 08 MW 04
MW 30 MW 29 MW 28
MW 31 MW 12)

VOCs 5030B/8260B
SVOCs 3510C/8270C

To evaluate groundwater throughout the site

M3 Validation

Post Construction (direct
push investigation)

TBD 60 soil samples

TBD 30 water samples

VOCs 5030B/8260B
SVOCs 351OC/8270C

VOCs 5030A/8260B
SVOCs 3520C/8270C

To determine the most suitable locations for new
monitoring wells

M3 Validation

Proposed Post Construction
(groundwater monitoring)

23+ wells (all wells
determined to be
appropriate will be
evaluated at end of
remediation)

VOCs 5030B/8260B
SVOCs 3510C/8270C

To ensure that the soil remediation has sufficiently
reduced contaminants in the groundwater to ensure
protection of human health and the environment and to
allow the shallow aquifer to be used as a potential drinking
water supply

M3 Validation
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4 0 DECONTAMINATION REQUIREMENTS

Equipment materials and personnel coming in contact with site contaminants may be
contaminated prior to exiting to the Exclusion Zone Sampling equipment used within the Exclusion
Zone will be decontaminated prior to collection of each sample to prevent cross contamination of
samples A summary of samples associated with decontamination is presented in Table 4 1
Decontamination procedures and sampling rationale are discussed further in the following sections

Table 4 1
Summary of Decontamination Samples

SAMPLING SCOPE
1 source water sample

RATIONALE
Collected at the beginning of the
project for QA/QC reasons

CHEMICAL ANALYSES
All chemicals of concern for the
project VOCs SVOCs PAHs
PCPs Dioxms/Furans

The following samples are contingent on the visual observation of gross contamination
1 solid/sludge sample
from collection structure

1 liquid sample from
collection structure

Waste characterization required
for disposal off site as a
hazardous material

Waste characterization required
for disposal off site as a
hazardous material

Analyze for waste
characterization TCLP
reactivity ignitabihty and
corrosivity
Analyze for waste
characterization TCLP
reactivity ignitabihty and
corrosivity

4 1 REFURBISHING THE DECONTAMINATION FACILITY

The existing decontamination facility will be repaired and used for decontamination activities at
the site Repairs that may be necessary to return the facility to operating condition include clearing grass
weeds and shrubs from the area importing gravel for surfacing and repairing or replacing existing
equipment New equipment and materials used to refurbish the existing facility should be similar to and
compatible with existing equipment and materials An aboveground storage tank of sufficient volume to
store water for use m the decontamination facility will be installed at the facility A submersible pump will
be installed in the collection structure Equipment and matenals associated with the use of the
decontamination facility such as scrub brushes and high pressure low volume pressure washers also
must be provided and restocked as necessary The decontamination facility will be completed prior to the
start of work

4 2 SOURCE WATER

The water used for decontamination of large equipment and gross wash and rinse of sampling
equipment may be treated water from the groundwater treatment plant It will be stored at the facility m
an aboveground storage tank in quantities sufficient for daily operations This water will be sampled at
the commencement of decontamination activities for all chemicals of concern for the project including
VOCs SVOCs PAHs PCPs and Dioxms/Furans If water from a different source is used at any time
during the project a sample of the new water will be sent for analysis The source water sample is
collected for QA/QC reasons to ensure that the decontamination procedure is not re introducing
contamination to the equipment

De ionized ultra filtered (DIUF) water must be used in the final rinse of sampling equipment
(SOP 60 1) DIUF water will be purchased from a field supplier

4 3 HEAVY EQUIPMENT AND VEHICLES

Equipment and vehicles leaving the Exclusion Zone will pass through the decontamination
facility for the removal of soil or other materials that may be contaminated The equipment and material
will be washed down on the designated wash pad at the existing facility using high pressure low volume
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Decontamination Requirements 9^
Section 40

pressure washers Decontamination of large pieces will take place on metal sawhorses to prevent contact
with the decontamination pad Materials washed off of the equipment and vehicles will be collected in the
existing solid and liquid collection structure for temporary storage

All earth moving equipment in the Exclusion Zone will be classified as contaminated or
uncontammated and will handle only materials with the same classification Potentially contaminated
materials will be treated as contaminated until determination is obtained Hauling routes within the
Exclusion Zone classified as contaminated and uncontammated will be observed by vehicles at all times
during the project

4 4 SAMPLING EQUIPMENT

Sampling equipment will be decontaminated prior to use to prevent cross contamination between
sampling locations and to obtain accurate analytical results This decontamination may take place at the
site of sampling using a mobile decontamination station consisting of polyethylene tubs All equipment
brushes and polyethylene tubs needed for decontamination procedures will be underlain by polyethylene
sheeting All water used dunng the decontamination process will be transferred to the decontamination
pad Sampling equipment that will be decontaminated includes but may not be limited to the following
submersible pumps and hoses water level indicators bailers various groundwater measurement probes
hand augers and extensions and bowls and trowels Decontamination is a wash and double rinse
procedure but the specific decontamination procedures depend on the composition of the sampling
device

4 5 PERSONNEL

Decontamination of personnel may include wash down of outer clothing and boots with a high
pressure water source or disposal of throw away type coveralls gloves and boot covers Disposable
materials will be stored at the decontamination facility in plastic bags in sealed drums awaiting off site
disposal Drums will be clearly dated and labeled as containing Personal Protective Equipment (PPE)

4 6 DISPOSAL OF DECONTAMINATION WASTE

The decontamination pad will be washed down at the completion of each day of work
Decontamination activities will be conducted such that all water used and all soil removed falls onto the
pad and is captured by the trench dram Soil clumps captured by the trench dram will be removed daily
and transported as contaminated matenal to the thermal desorption unit for treatment

The liquid waste collected in the existing collection structure will be pumped out regularly and
inspected for gross contamination The collection structure will be inspected daily to monitor solid and
liquid content and ensure pump operation At the beginning of each work day the decontamination
technician will gage the depth of solids in the collection structure If the depth of solids in the structure
reaches 1 5 feet the solids will be removed m a manner so as to minimize the moisture content of the
solids removed The solid waste will be inspected for gross contamination If gross contamination is
present in either the solid or liquid waste the matenal will be containerized in DOT approved drums
sampled for waste characteristics (Table 4 1) and stored for disposal off site as hazardous material
(Section 5 0) If gross contamination is not present the solid materials will be transported to the on site
thermal desorption unit for treatment and the liquid waste will be transported to the on site groundwater
treatment facility for treatment Other solid waste such as disposable coveralls or worn out brushes which
cannot be treated by thermal desorption should be disposed of off site as appropriate (Section 5 0)

DACA31 95-D-CO83 4-2 Southern Maryland Wood Treating Site
TERC15-6 Revision 1 Field Sampling Plan
June 1998 Final Document



5 0 INVESTIGATION DERIVED WASTE

Any waste materials produced as a result of investigation or remediation activities are defined
here as investigation denved waste (IDW) Excavated soil and sediment to be treated m the TDU and
groundwater and surface water to be treated in the WTP are not discussed here as IDW because they
have an inherent role in the remediation scheme as discussed in detail m Section 3 0

This section discusses IDW and m terms of on site treatment or off site disposal The discussion
of treatment and disposal scenarios include the source and receptacle of the waste and appropriate
storage and transport for the waste

Samples collected from grossly contaminated soil or water will be disposed off site as a
hazardous material The samples will be analyzed for waste characteristics and may include Toxicity
Charactenstic Leachate Procedure (TCLP) reactivity corrosivity and ignitabihty

51 ON-SITE DISPOSAL

The waste disposal objective is to minimize off site disposal by utilizing the on site treatment
options All IDW will be treated as contaminated material with exceptions noted (Table 5 1)

5 1 1 Waste Source and Receptacle

IDW soil and water that can be treated in the TDU and WTP respectively will join the treatable
waste stream as descnbed in Section 3 0 of this FSP Solid IDW that is treatable in the TDU includes
sludge from the decontamination pad and soil collected from sample borings during excavation and
venfication Liquid IDW that is treatable in the WTP includes water from the decontamination pad
monitoring well purge water and water condensate collected from the TDU If gross contamination is
visible the sample will be disposed off site (Section 5 2)

Vegetation collected during clearing and grubbing operations will be chipped and shredded It will
be considered non contaminated material and used as backfill material It will be temporarily staged in
the confirmed clean storage area

5 1 2 Waste Transport and Storage

All IDW to be disposed on site will remain on site m designated stockpiles Contaminated
materials will be transported m specified vehicles and will be transported only on haul roads specified as
contaminated Non contaminated matenals will be transported m specified vehicles and will be
transported using clean haul roads

52 OFF-SITE DISPOSAL

Materials to be disposed off site fit one of the following categories (1) hazardous matenals not
treatable on site (2) hazardous and non hazardous matenals that cannot be backfilled and (3)
demolition debris All materials to be disposed off site will be handled and stored according to their waste
characteristics (Table 5 2)

5 2 1 Waste Source and Receptacle

Grossly contaminated materials not treatable on site include free product obtained from the pond
or groundwater during dewatenng and grossly contaminated soil where the concentration of
contamination exceeds the levels treatable by the TDU Some solid material cannot be backfilled and
therefore must be disposed off site Hazardous material that cannot be backfilled includes
decontamination rags brushes and used PPE Non hazardous material that cannot be backfilled
includes non contaminated materials from the support area and vegetation from clearing and grubbing
that is too large to be chipped or shredded

Friable asbestos was not found at the site during the December 1991 asbestos survey provided
as part of the Dames and Moore design report Chrysotile bulk asbestos was identified in the floor tile
and the MDE Asbestos Division agreed that it could remain with the building and be placed directly into
the roll off container
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Section 5 0
Investigation Derived Waste

The MDE registered lead testing service determined that interior and exterior door and windows
frames tested positive for lead contamination Lead contaminated door and window forms will be
disposed off site

Table 5 1
On-Site Treatment Objectives for IDW

Treatment
Option

TDU

WTP

Source of
Waste Material
Sludge from
decontamination
pad
Dewatered
sludge from
WTP

Soil cuttings
from sample
bonngs
Decontammatio
n water

Purge water
from monitonng
wells

Condensate
from TDU

Comments
Removed from the
decontamination pad
regularly as needed
Collected m sludge hopper at
WTP Treatment/disposal
options (including TDU) are
still being developed
Classification determined
from respective soil sample
results
Removed from the
decontamination pad
regularly as needed
Collected dunng groundwater
sampling Classification
determined from respective
groundwater sample results
Collected from TDU

Sample Collection
Stockpile and sample as part of
feed charactenzation

Stockpile and sample

No sampling required

Sample as part of influent
charactenzation

No sampling required

Sample for TSS as part of
influent characterization
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Section 5 0
Investigation Derived Waste

Table 5 2
Off-Site Disposal Objectives for IDW

Disposal
Destination

Hazardous

Non
Hazardous

Hazardous

Non
Hazardous

Source of Waste
Material

Decontamination rags
and brushes

Free product from
dewatermg
Grossly contaminated
soils or sludge
Personal Protective
Equipment (PPE)
Non-contaminated
materials from support
area

Vegetation from
clearing and grubbing
large

Window and door
frames
Demolition debris

Comments

Decontamination equipment
disposed and replaced as
needed
NAPL or DNAPL from
groundwater or surface water

Bagged and stored at
decontamination facility
Incidental waste including but
not limited to office waste
food packaging and related
wastes concrete formwork
matenal and equipment
packaging crates and pallets
miscellaneous steel scrap
containers and wasted
concrete Dispose as Solid
Municipal Waste (SMW) or as
appropriate to material
Vegetation too large to be
chipped and shredded will be
disposed off site as yard
waste
Lead contamination

Non hazardous determined
from lead sample collected
from pulverized and
homogenized debris

Sample Collection

None

Full suite TCLP

None

None

None

None

None

5 2 2 Waste Storage and Transport

All wastes scheduled for off site disposal will be temporanly stored on site analyzed when
required and treatment standards determined in preparation for shipment in accordance with Resource
Conservation Recovery Act (RCRA) Land Disposal Regulations (40 CFR Parts 268 7 268 9 and
268 50) Manifests will be prepared for transportation and disposal Southern Maryland will be listed on
the manifest as the generator and an appointed representative will sign the manifests for off site
disposal
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QAPP Quality Assurance Project Plan
QA/QC Quality Assurance/Qualm Control
QIP quality improvement process
r linear correlation coefficient
RA remedial action
RF Response Factor
RI/FS Remedial Investigation/Feasibility Studs
RL Reporting Limit
ROD record of decision
RPD Relative Percent Difference
RRF relative response factor
RRT Relative Retention Time
RSD Relative Standard Dev lation
SAP sampling and analysis plan
SCFD standard cubic feet per daj
SD standard deviation
SMWT Southern Mary land Wood Treatment Site
SOP Standard Operating Procedure
SOW Statement Of Work
SVOC Serruvolatile Organic Compound
TAP toxic air pollutant
TCLP Toxicitv Charactenstic Leaching Procedure
TDU thermal desorption unit
TERC Total Environmental Restoration Contract
TKN Total Kjeldahl Nitrogen
TLV threshold limit v alue
TPH Total Petroleum Hv drocarbon
TSS Total Suspended Solids
USAGE U S Armv Corps of Engineers
USATHAMA U S Armv Toxic And Hazardous Matenals Agencv
USEPA U S Environmental Protection Agencv
USGS United States Geological Survey
UST underground storage tank
UV Ultraviolet
VOC Volatile Organic Compound
VOH volatile organic hv drocarbon
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1 0 INTRODUCTION

This Qualm Assurance Project Plan (QAPP) establishes function specific responsibilities and authonties
for data qualm and defines procedures that will ensure that Remedial Action (RA) activities will result in the
generation of reliable data It is specifically designed to address the major definable features of work contained in
the Field Sampling Plan (FSP) associated with air monitonng excavation and thermal desorption of orgamcs from
contaminated soils wastewater treatment and groundwater monitonng activities

Inherent in the QA program is the venfication that established quality control measures are implemented
and maintained These qualm control measures prov ide assurance that the monitonng of quality related ev ents
has occurred and that the data gathered m support of the project are complete accurate and precise
Implementation of the QAPP will help ensure the validitv of the data collected and will establish a firm foundation
for decisions regarding the investigation activities at Southern Maryland Wood Treatment Site This QAPP was
developed m accordance with specifications contained in the US Armv Corps of Engineers EM 200 1 •>
Requirements for the Preparation of Sampling and 4nalvsis Plans June 1994

1 1 PLAN DESCRIPTION

This QAPP is divided into 11 sections covenng vanous qualm assurance/qualm control (QA/QC)
elements required to assure the mtegntv of RA activities specified in the FSP These sections include

• Section 1 0 prov ides a general introduction and project scope addressed m the QAPP

• Section 2 0 contains the project organization responsibilities lines of authontv and kev contacts for
implementing the major defmeable features of work m the FSP Section 3 0

• Section 3 0 lists the project data quality objectiv es (DQOs) to assure the reliability of data produced The DQO
topics include peformance cntena chemical data measurements (accuracv precision representativeness
completeness comparability sensitn ity) data use and sampling strategy

• Section 4 0 discusses sample management activities for the samples collected in support of defmeable features
of work Topics discussed include sample preserv ation holding times sample identification documentation
and custody requirements

• Section 5 0 addresses the field and laboratory analytical programs

• Section 6 0 discusses the internal QC checks for Remedial Action (RA) actn ities

• Section 7 0 addresses blank contamination assessment data collection reduction v ahdation and reporting
requirements including the requisite lev els of data review

• Section 8 0 outlines the correctn e action procedures A descnption of the correctiv e action process is
discussed, including specific correctiv e actions for RA activ ities in FSP Section 3 0

• Section 9 0 discusses qualm assessments including document review control and revision and the USAGE
three phase control process Laboratory and field audits and dailv qualm control reports are also addressed

• Section 100 presents information on qualm reporting requirements

• Section 110 contains a listing of references

1 2 PROJECT SCOPE

The remedial actions alreadv performed have removed a large volume of waste contained in drums
retorts tanks and buildings on site The remaining sources of contamination as well as contaminated
groundwater and surface water will be removed dunng this phase of the remediation Remaining sources include
NAPLs in the subsurface in the Containment Area lagoon sludge in the Land Treatment Area and contaminated
soil and sediment in the Containment Northeast Tank. Upper Site and Land Treatment Areas and the
Tnbutanes

The goal of this cleanup action is to ensure that future residents and ecological receptors w ill not be
exposed to an unacceptable nsk posed bv site soil and groundwater In addition this action will prevent future nsk
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Section 1 0
Introduction

to ecological receptors posed bv exposure to contaminated surface water and sediment The general scope of the
remedial action is to remove all contamination sources and treat them on site where possible Definable features of
w ork required to address project objectiv es include the following

Air Monitonng VOCs and particulates will be monitored to establish and penodicallv evaluate air
qualm at the SMWT fencelme Upwind and downwind locations will be selected based on meteorological data
obtained on the day of evaluation Pnor to remedial activities baseline air monitonng will be conducted to
establish fencelme air quality Penmeter monitonng will be conducted dunng remedial activities to demonstrate
the adequacv of engmeenng controls designed to maintain fencelme air quality ICF KE personnel will monitor
particulates on site using a dust monitor and colled VOC samples in summa canisters Summa canisters will be
analvzed off site at Core Laboratones or Air Toxics

Excavation Activities Soil and sediment that exhibit contaminant concentrations in excess of the cleanup
cntena will be excavated for on site treatment Areas to be excavated include the Land Treatment Area a drainage
swale leading to the East Tnbutan the Northeastern Tank Area the Containment Area the Untreated Soil
Stockpile Area and the West Tnbutaiy F.\ra\atif>n limits will be determined in the field based .on previous
sampling and analvsis prehminarv screening (PID reading and visual observation) on site screening (On site
Environmental) and off site v enfication sampling and analv sis (Paragon Analytics or Em ironmental Chemical
Corporation/ECC)

Thermal Desorption Excavated soil and sediment that contain contaminant concentrations in excess of
cleanup cntena will be treated on site bv low temperature indirect fired thermal desorption This process will not
be applicable for grossly contaminated matenals_-defined as not amenable to this treatment process Grossl)
contaminated matenals will be disposed off site The Proof of Performance (POP) test will be conducted to venfj
the capabilitv of each type of Thermal Desorption Unit (TDU) on site to meet the cleanup and dehstmg cntena
established m the ROD for treated soil Samples will be sent off site to Paragon Analytics or ECC and their
subcontractors for anal} sis Additionallv performance cntena associated with TDU air emissions and condensate
water discharge will be verified Stack sampling will be conducted to ensure that TDU stack emissions are
compliant with State of Mars land air emission requirements Stack samples will be collected bv Airjiecon and
analvzed off site bv On site Environmental Penmeter monitonng will be conducted as descnbed abov e to
document that ambient air quality is safe A Water Treatment Plant (WTP) sampling event will be conducted as
descnbed below to venfv the effectiveness of the WTP in treating condensate discharge water to State of Man land
cntena Continuous TDU operations will be monitored to ensure that concentrations of constituents remaining in
the treated soil are compliant w ith soil performance cntena Samples will be sent off site to Paragon Analytics or
ECC and their subcontractors for analv sis

Water Treatment Plant When the construction of the WTP is completed, an acceptance test will be
conducted dunng which v anous internal operations will be monitored bv effluent sampling Dunng routine WTP
operation long term monitonng will be conducted through the collection and analvsis of v anous process samples
and regulatorv effluent sampling Samples requinng parameters with short holding times will be analvzed on site
bv On site Environmental while all other samples will be sent off site to Paragon Analvtics or ECC and their
subcontractors for analv sis

Grounds ater Sampling Quarterlv sampling m fiv e monitonng wells will be conducted to determine if
there is anv migration of contamination from the contaminated aquifer to the deeper aquifer (to v enfv that the
confining clav laver between the upper and lower aquifer has not been compromised) and to monitor the nature and
magnitude of contamination downgradient of the site Pre construction sampling in most site wells will be
conducted to evaluate groundwater throughout the site Post-construction sampling in all site wells will be
conducted to ensure that the soil remediation has sufficientlv reduced contaminants in the groundwater to ensure
protection of human health and the env ironment and to allow the shallow aquifer to be used as a potential dnnkmg
water supplv

Project activities will be performed under the direction of a Professional Engineer Sample collection will
be performed in accordance with established standard operating procedures (SOPs) designed to ensure the
collection of representativ e samples Table 1 1 presents the laboratones used for this project and their^associated
parameters
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Section 1 0
Introduction

Table 1-1 Laboratories Used for Sample Analjsis

Paragon Anahtics (LQAP 4/97 Rev 3 & Addendum letter 5/20/98 &. Fax 3/20/98 &.MRDCert 4/22/98 docs
not include SOPs located m Appendices C 1 and 2)

Parameter

VOC
SVOC
Metals
Mercurv
Polv nuclear Aromatic Hydrocarbons
TPH (DRO and GRO)
Herbicides/Pentachlorophenol
Pesticides
Total Cvamde
Ammonia
Phosphorous
Fluonde
Chlonde
Total Releasable Cvamde
Total Releasable Suifide
Ignitabihty
Conosiv itv

Extraction (aqueous/solid)
5030A
3520C/3540C
3003A
3005A
3520C/3540C

Method (aqueous/solid)
8260B
8270C
601 OB
7470 A/7471 A
8jlO
8015
8151A
8081A
9010B/
330 3/
365 21
340 21

/9056
/Chapter 7
/Chapter 7
/1010
/9045C

Paragon's Subcontractors (Paragon s LQAP with specific SOPs located in Appendix C 3)
Parameter (SOP date)
TCLP PAH
BOD5 (1/20/98)
Turbidity (1/1/89)
Phenohcs (2/25/98)
TKN (2/17/98)
Tnv alent Arsenic
Densitv
Diovin/Furan

Method (aqueous/solid)
1311/3510/8310
405 I/
180 I/
420 21
35 121
BR0021/

/ASTMD 1357
8290

Companv
Core Texas
Core Houston
Core Houston
Core Houston
Core Houston
Brooks Rand
Core Houston
Core Indiana

On site Environmental Laboratory On site Analv sis (LQAP includes SOPs 1/98 Rev 1 located in Appendix D)
Parameter
SVOC
Percent Moisture
Hexav alent Chromium
BODS
Dissolv ed Oxv gen
Temperature
pH//
Turbidity
Total Suspended Solids
Iron

Extraction (aqueous/solid)
/3550 M

Method (aqueous/solid)
/8270C
/ASTMD 22 16

Hach 8023
405 1
DO4500 OG
170 1
9040B
1802
1602
Hach 8008

Core Summa Canister Analvsis (LQAP includes SOP 4/98 located in Appendix E)
Parameter
VOC

Method
TO 14
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Section 1 0
Introduction

On site Environmental Stack Sample Analysis (LQAP does not include SOPs 5/98 Rev 1 located in App F)
Parameter | Collection*
Temperature & Flow
Moisture
Particulates
HCI
Metal
SVOC
Dioxin
VOC
Opacity

EPA 1/2
EPA 4
EPA 5
EPA 5/26A
EPA 29
EPA 23/10
EPA 23
EPA 30
EPA 9

Analy sis
None
None
None
None
6010/7471
8270A
8290
8260
None

*Air Recon stack sampling SOP 30 10 m Appendix B (3/98 Draft)

Environmental Chemical Corporation (LQAP 1/98 & MRD Cert 8/21/96 located m Appendix G)
Parameter
VOC
SVOC
Metals
Polynuclear Aromatic Hvdrocarbons
TPH (DRO and GRO)
Herbicides/Pentachlorophenol
Pesticides
Total Cyanide
Ammonia
Phosphorous
Fluonde
Chlonde
Total Releasable Cvamde
Total Releasable Suifide
Ignitability
Phenohcs (2/25/98)
TKN (2/17/98)
Densitv
Conosiv its

Extraction (aqueous/solid)
3030B
3510C/3340C
3010A
3510C/3540C

Method (aqueous/solid)
8260B
8270C
6010A/7000
8310
8015M
8131A
8081
90 12 A/
35037
365 21
340 2/~

/9056
/9012A
/9030A
/1010

90657
3312/

/ATTMD1557
/9045

En \ironmental Chemical Corporation's Subcontractors (Tnangle s LQAP located in Appendix H)
Parameter (SOP date)
Tnvalent Arsenic
Mercun
Dioxin/Furan

Method (aqueous/solid)
BR0021/
1631
8290

Companv
Brooks Rand
Brooks Rand
Tnangle

Air Toxics Summa Canister Analvsis (LQAP located in Appendix I)
Parameter
VOC

Method
TO 14

DACA31 9^ D0083
TERC166 Revision 2
December 1998

1 4 Southern Manland W ood Treating Site
QualiU Assurance Project Plan

Final Document



o PROJECT ORGANIZATION AND RESPONSIBILITIES

SMWT qualm assurance requirements will be achieved through proper planning organization review
communication of objectn es auditing reporting and correctiv e action The QA Program \\ill be directed b\ ICF
kaiser personnel knowledgeable in QA theon and practice Facilities equipment and sen ices that affect data
qualm or integrity will be routmelv inspected and maintained, as required bv SOPs

Implementation of the QAPP requires that the project staff maintain an awareness of contractual
procedures and goals It is the pohcv of ICF Kaiser to provide a QA program to ensure that all information
produced bv its emplovees and subcontractors is valid and of known qualm QA program requirements cover all
activities that generate environmental measurement data These requirements include statements of completeness
comparability representativeness precision and accuracy where applicable

Field methods and procedures used m measurement and monitonng efforts will conform to USEPA and
US ACE approved methodologies Field team members will possess the appropnate qualifications and training
pnor to collecting environmental samples completing site screening procedures and performing remedial action
tasks Thev will review and understand all SOPs and document all measurements and field observations The
intended use of the data and the associated acceptance cntena for data quality will be determined and documented
before the data collection effort begins Data processing procedures will be documented, reviewed, and revised bv
the QA Manager as required to meet USEPA and USAGE data quality requirements

2 1 RESPONSIBILITIES

Responsibilities for the implementation of the project QA program in accordance with QA/QC contractual
obligation lies pnncipallv with the ICF Kaiser project staff and subcontractors Table 2 1 presents names
addresses and phone numbers of the identified kev individuals Statements of Qualifications of the ICF Kaiser staff
are given m Appendix A

Program Manager, Bruce Howard, P E , has complete management authonrv and responsibility for all
work performed under the TERC contract The Program Manager directs the program management organization
as a central resource for management continuity and control of all TERC program activities The centralized
program management is organized to facilitate communication with and reporting to USAGE and to expedite and
support project execution The Program Manager has total authontv responsibility and accountability for
managing the contract He w ill be mv olved m the decision making process document rev lew and ov ersight of the
technical management of the project

Project Manager Kirk Ticknor, is responsible for ensunng that all activities are conducted in
accordance with contractual specifications and approved work plans The Project Manager will also provide
technical coordination with the USAGE Project Officer The Project Manager is responsible for management of all
operations conducted for this project He will ensure that all personnel assigned to this project including
subcontractors have reviewed the technical plans before any task associated with the project is initiated The
Project Manager will monitor the project budget and schedule and ensure availabilm of necessary personnel
equipment subcontractors and services He will participate in the development of the field program evaluation of
data development of conclusions and recommendations and reporting Specificallv the ICF kaiser Project
Manager is responsible for the following activities

• Identifying project specific personnel qualification requirements and work functions requnng special
skills including secuntv clearance licenses certifications and registrations

• Verifying that project staff demonstrate and maintain the required skills clearances certifications
and/or registrations to perform their assigned work

Venfvmg the qualifications of suppliers and subcontractors relative to project oojectivcs and n
accordance with specified requirements

Advising staff and subcontractors of their roles and responsibilities in achieving project objectives

• Ensunng that staff and subcontractors are cognizant of and compliant with contractual and regulator,
requirements (c L, DOT regulations CERCL -)
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Section 2 0
Project Organization and Responsibilities

Table 2 1
ICF Kaiser Subcontractors and Ke> Points of Contact

ICF Kaiser
Bruce Howard
Program ManaEer

Kirk Ticknor
Project Manager

Bill Simpson
Site Operations Manager

Davida Trumbo
TERC QC Supervisor

Joe Kelleher
CQC S\ stem Manager

Bnan Roebuck
Cm Site Health and Safetv Manager

Wendv Werkheiser
Project Chemist

Enc Malenck
Data Validation Manager

Wayne Davis
Sampling Supervisor

lohn Mueck Jr
Thermal Desorption Unit Manager

David Root
Health & Safetv Manager

Mike Flaherty
Water Treatment Plant Manager

Knstie Music
Project Manager

Ke> Point of Contact
9300 Lee Highway,
Fairfax VA 22031
Phone (703) 934 3396
Fax (703)2182690
25202 Three Notch Road
Hollywood MD 20636
Phone (301)373 5834
Fax (301)373 3975
25202 Three Notch Road
Hollywood MD 20636
Phone (301)3733834
Fax (301)373 5975
9300 Lee Highwav
Fairfax VA 22031
Phone (703) 934 3996
Fax (703)934 3611
25202 Three Notch Road
Hollywood MD 20636
Phone (301)3735834
Fax (301)373 5975
25202 Three Notch Road
Hollywood MD 20636
Phone (301)373 5834
Fax (301)373 5973
25202 Three Notch Road
Hollywood MD 20636
Phone (301)3732104
Fax (301)3733975
2113 Emmerton Park Road Suite 1 00
Edgewood MD21040
Phone (410)612-6442
Fax (410)6126351
25202 Three Notch Road
Hollywood MD 20636
Phone (301)3735834
Fax (301)373 3975
ETC
1 6 Hagertv Boulevard
West Chester PA 19382 7394
Phone (610)431 9100
Fax (610)431 9140
1600 West Carson Street
Pittsburgh PA 15219 1031
Phone (412)4972056
Fax (412)4972212
25202 Three Notch Road
Hollywood MD 20636
Phone (301)^73 38^4
Fax (301)37j 3975
Em ironmental Chemical Corporation ECC
3233 Omni Drive
Cincinnati OH 43245
Phone (313)7522950
Fax (313)7522261
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Section 0
Project Org nization and Responsibilities

Table 2 1 (Continued)
ICF Kaiser Subcontractors and Kev Points of Contact

Subcontractor Ke\ Point of Contact
Ed Weinber_ OF£M Remediation Services Corporation

200 Honzon Center Blvd
Trenton NJ 08691
Phone (609) 588-6j02
Fax (609) 388 6399

Steve Detrvviler
Vice President

ETG Environmental Inc
16Hagert\ Blvd
West Chester PA 19j82
Phone (610)4^1 9100
Fax (610)431 9140

Ken Campbell
Laborators Project Manacer

Paragon Analytics
223 Commerce Drive
Fort Collins CO 80524
Phone 1 800-443 1311
Fax (970)490 1522

Randall Wnght
Project Manager

Core Laboratones
(Paragon subcontractor and summa canister anah sis)
6310Rothwav
Houston IX 77040
Phone (713)690-4444
Fax (713)690 3646

Rebecca Wood
Project Manager

Brooks Rand Laboratory (Paragon and ECC
subcontractor)
3950 6th Avenue NW
Seattle WA98107
Phone (206) 6^2-6206
Fax (206)632-6017

John Hawkins
Project Manager

On Site Environmental Labs
(OB site laboratory and stack sample anah sis)
1st Street Building 82
Picatmny Arsenal
Dover NJ 07801
Phone (973)361 222j
Fax (97j) 361 224j

Robin Goebel
Project Manager

Air Toxics Ltd
180 Blue Ravine Road Suite B
Folsom CA 93630
Phone (916) 983 1000
Fax (916)985 1020

Marv MacDonald
Project Manager

Tnangle Laboratones
801 Capitola Drive
Durham NC27713
Phone (919)344 3729
Fax (919)344 3491

Mick Mavze
Project Manager

Core Indiana
7726 Moller Road
Indianapolis IN 46268
Phone (317)875 3894
Fax (317)8626189

Tom Brown
Project Manager

Air Recon (stack sample collection)
3 Johnson Drive P O Box 1 >0
Rantan NJ 08869-0130
Phone (908)526 1000
Fax (908)3267886
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Section 0
Protect OryiniZJti m and Responsibilities

Site Operations Manager Bill Simpson will provide management of the fie'd ac ivities dunng the RA
He is responsible for ensunng that technical matters pertaining to the field program are addressed He will
participate extensivelv m data interpretation report wnting and preparation of deliverables and will ensure that
work is being conducted as specified in the technical plans In addition he is responsible for all field QA/QC
procedures and for safety related issues Before field activities are initiated, he will conduct a field staff
onentation and bnefing to acquaint project personnel with the site and assign field responsibilities He will be
responsible for coordinating on site activ ities performed bv ICF Kaiser personnel and bv subcontractors present on
site Specific responsibilities of the Site Manager m conjunction with the CQC Svstem Manager include the
follow mg

• Ensure that sampling and analvsis activities are consistent with the approach defined in this SAP

• Ensure that QC measures for the remedial activities including site screening are being implemented
and maintained

• Ensure that all SOPs pertinent to site charactenzation sampling activities and field screening are
reviewed and understood

• Ensure that all records and logs are documented and maintained m a retnev able manner

• Ensure that the data is reviewed and understood for applications towards site characterizations

• Provide to the TERC QC Supervisor the components of the Dailv Qualm Control Report (DQCR) as
defined in Section 9 0 of the document and

• Ensure conditions requinng corrective actions are identified and addressed

TERC QC Supervisor, Davida Trumbo, CQE is responsible for ensunng that the QA procedures and
objectives m the project specific FSP are met providing a focal point for QA activities and implementing the QC
Program With the assistance of the CQC System Manager and Project Chemist the TERC QC Supervisor will be
responsible for the review evaluation and validation of all analytical data for the project and will participate m
interpreting and presenting the analytical data

Corporate Health and Safetv Manager, David Root, CSH CSP, will review and internallv approve
the Health and Safety Plan (HASP) which will be tailored to the specific needs of this project In consultation with
the Project Manager he will ensure that appropnate Health and Safetv requirements are defined in the HASP
Gerald Jov CFH. will review the HASP for compliance with applicable standards

Contract Quality Control (CQC) Svstem Manager, Joe Kelleher is responsible for daily QC oversight
of field operations and for the management of all aspects of on site samples sample containers and regulatory
compliance He will also provide oversight for an> subcontracted field collection in accordance with the
subcontractors sampling protocols The CQC Svstem Manager will coordinate the sampling event with the on site
laboratory to ensure the accuracy of the field and analytical services The specific responsibilities include

• Ensure that the QC requirements established for the three phase control process are maintained
throughout the sampling ev ent

• Generate the SMWT DQCR

• Ensure that all data and documentation that is on site is maintained m a retnev able manner and
ensure all data and documentation are archiv ed and entered into document control

• Ensure that the remedial actions are performed m accordance with QC guidelines

On Srte Health and Safetv Manager Bnan Roebuck will be responsible for implementing the on site
health and safetv program maintaining health and safety documentation and dailv input to the CQC svstem
manager for inclusion into the DQCR. The On site Health and Safetv Manager will ensure that an adequate lev el
ot personal protection is worn for anticipated potential hazards for all field personne' The On site Health and
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Section 20 Qg
Project Org iization nd Responsi^iht es V

Safety Manager will work in coordination with the Project Manager and the Corporate Health and Safetv Manager
to ensure compliance of project activ ities w ith health and safety requirements as outlined in the HASP

Project Chemist Wendv Werkheiser will be responsible for sample tracking data management
laboratory coordination, data interpretation and report wnting The Project Chemist will assist the TERC QC
Supervisor to ensure that the work performed is in accordance with this QAPP the SOPs and other pertinent
analytical procedures The Project Chemist is responsible for the management of the database generated as a result
of field operations at SMWT The chemist will also be responsible for ensunng all analytical data is v ahdated at
the level required b> the DQOs The chemist is responsible for ensunng full} v ahdated data is prov ided m a tabular
format and the data is qualified accordinglv as a result of the v alidation

Data Validation Manager, Enc Malarek, will be responsible for the validation of Hata in .accordance
with DQOs The Validation Manager will be independent of project management and will report directlv to the
CQC Sj stem Manager Specific responsibilities include coordination of data v alidation activ ities interaction w ith
off site laboratory to resolve data completeness- issues interacting with the Project Chemist to ensure data
processing schedules are consistent with project milestones and reporting of activ ities to the TERC QC Superv isor
and CQC Manager

Off Site Laboratones (Paragon Analytics, ECC, Core Texas, Brooks Rand Air Toxics Tnangle
Core Indiana) Project Managers, Ken Campbell, Kristie Music, Randall Wright, Rebecca Wood, Robin
Goebel, Man MacDonald, Mick Mavze, will be responsible for the technical quality of the laboratory adherence
to the Laboratory Quality Assurance Program laboratory personnel management cost control and stnct adherence
to project schedules The ov erall QA management responsibilities m the RA are the satisfactorv analv sis of all
samples with complete data documentation The off site laboratory will analyze environmental samples for
parameters of interest Laboraton activities will be monitored bv the Project Chemist Specific responsibilities
will be included m the off site laboraton QAPP

On Site Laboratory (On Site Environmental) Project Manager, John Hawkins, will be responsible
for the technical quality of the laboratory adherence to the on site Laboraton Qualm Assurance Program
laboratory personnel management cost control and stnct adherence to project schedules The overall QA
management responsibilities in the RA are the satisfactory anal) sis of all samples with complete data
documentation The on site laboratory will analyze environmental samples for parameters of interest Laboraton
activities will be monitored by the Project Chemist Specific responsibilities will be included in the off site
laboratorj QAPP

Sampling Supervisor Wavne Davis, is responsible for management of all aspects of on site sample
collection sample custody and sample containers covenng groundwater soil screening and sampling parameters
Specific responsibilities include

• Maintaining the mventon of sample containers

• Ensunng field activities are performed in accordance with field SOPs and

» Prov idmg a dailv field sample summary table of samples collected for the DCQR

Thermal Desorption Unit (TDU) Manager John Mueck, Jr , will be responsible for the 24 hour
operation of the TDU Specific responsibilities include seeing that the TDU is constructed to design specifications
coordinating with the ICF Kaiser Site Manager to ensure sufficient volume of soil m feed stockpile and ensunng
that the Proof of Performance (POP) cntena are met

Water Treatment Plant Manager, Mike Flahertv, will be responsible for the operations at the water
treatment plants Specific responsibilities include seeing that the water treatment plant is operating in accordance
w ith design specifications and ensunng that the Acceptance Test cntena and effluent standards are met

2 2 QUALIFICATIONS OF CHEMICAL QUALITY MANAGEMENT PERSONNEL

The laboraton QC officer and bench chen ists will have a baccalaureate in chemistn and 1 vear of
expenence in environmental sample preparation testing and analvsis The GC/MS Special Interpretation Expert
will have at ledst 3 vears experience and the Gas Chromatograph Analytical expert will have at least 2 vears
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Section 2 0
Project Organization and Responsibilities

expenence Technicians will have a minimum of high school chemistn and will work under the supenision of a
chemist Technicians will be used pnmanly for sample preparation

23 LINES OF AUTHORITY

The lines of authontv for technical direction and communication for the project may be determined from
the organizational chart The technical direction is communicated along the organizational structure
Communication of project objectives is tvpicallv provided to project staff through meetings reporting and reviews

2 4 SUBCONTRACTORS AND KEY POINTS OF CONTACT

Table 2 1 lists the kev points of contact for ICF Kaiser and subcontractors
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3 0 DATA QUALITY OBJECTIVES |

Qualm assurance (QA) is defined as the ov erall sy stem of activ ities for assunng the reliability of data
produced The sy stem integrates the qualm planning assessment and correctiv e actions of v anous groups m the
organization to provide the independent QA program necessan to establish and maintain an effectiv e sy stem for
collection and analy sis of environmental samples and related activ ities The program encompasses the generation
of complete data w ith its subsequent rev lew v alidation and documentation

The overall QA objective is to develop and implement procedures for sample and data collection sample
shipment and reporting that will allow QA reviewers to determine whether the field and laboraton data collected
dunng the RA activities at SMWT meet the cntena and endpomts established m the data quality objectives
(DQOs) DQOs are qualitative and quantitativ e statements that outline the decision making process and specify
the data required to support the RA DQOs specify the level of uncertainty that will be accepted in results denved
from env ironmental data

The QA objective will be achieved through the implementation of specific procedures for sampling field
data collection, cham-of-custody calibration internal qualm control audits preventive maintenance and
correctiv e actions as descnbed in this QAPP The purpose of this section is to charactenze cntteal samples define
RA performance cntena and identify DQO indicators and assessment cntena for chemical measurements

Field inspections performed bv the contractor qualm control (CQC) Svstem Manager will be used to
ensure requirement compliance identify specification vanances and effect appropnate corrective action for
process deficiencies Additionally QA rev lew of field documentation QA audits and monthly reporting will be
used to establish that protocols for sampling and measurement are consistent with specifications contained m this
QAPP

31 SAMPLE AND CRITERIA SPECIFIC 4TiO S

Samples collected m support of SMWT RA activities will be used to make RA decisions and therefore
require data of known and documented qualm Samples to be collected dunng RA activities have been evaluated
for data qualm requirements Specific analvtes are contained in Tables " 1 through •> 8

3 1 1 Penmeter Air Monitonng

Penmeter monitonng w ill be conducted to confirm that safe breathing conditions are maintained at the
site boundary Action levels for VOCs and particulates at the site boundanes are 1 57 ug/m3 benzene and 2 7sO
ug/m3 particulates See Table 3 1 for appropnate analytical methods and lev el of v alidation Failure to attain the
action lev els for VOCs or particulates will immediatelv tngger the implementation of more stnngent engineenng
controls

3 1 2 Excavations

Soil and sediment samples w ill be collected dunng excav ation activ ities to demonstrate that appropnate
cleanup levels have been achieved See Table 3 2 for appropnate analytical methods and level of validation
Performance standards for excav ated soil and sediment as established m the SMWT ROD are as follow s

3 1 2 1 Soil

B(a)P equivalence will be used to demonstrated that all soils with contaminant concentrations above
performance standards have been excavated To prevent mgestion and or direct contact with surface soils that
contain in excess of 0 1 B(a)P equiv alence all surface soils containing greater than 0 1 ppm B(a)P equiv alence are
to be remov ed Additionally to protect groundw ater as a current or a potential dnnkmg w ater supply subsurface
soils greater than 1 0 ppm B(a)P equivalence will be excavated from the site All soil cleanup levels are on a dn
weight basis

B(a)P equivalence is calculated b\ taking the analytical results multiplying bv the appropriate toxicitv
equiv alencv factor and summing the results for the carcinogenic PAHs T-he-laboraton w ill report sample results
in both B(a)P equivalence and PAH speciated values

D AC A31 ;s D 0083 3 1 Southern Man land W ood Treatment Sit
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3 0 DATA QUALITY OBJECTIVES

Quality assurance (QA) is defined as the ov erall sv stem of activ ities for assuring the reliability of data
produced The svstem integrates the quality planning assessment and corrective actions of various .groups in the
organization to provide the independent QA program necessary to establish and maintain an effectiv e sv stem for
collection and analvsis of environmental samples and -related activities The program encompassesJJbe .generation
of complete data with its subsequent review v alidation and documentation

The overall QA objective is to develop-amLimplement procedures for sample and data coUficlmn..sample
shipment and reporting that will allow QA reviewers to determine whether the field and laboratory data collected
dunng the RA activities at SMWT meet the r-ntena and endpomts established in the data quality; objectives
(DQOs) DQOs- are quahtativ e and quantitative statements that outline the decision making process and specify
the data required to support the RA DQQs spentx the IPA el of uncertainty that will be accepted uuEsulls-denved
from env ironmental data

The QA objectiv e will be achiev ed through the implementation of specific procedures for sampling field
data collection chain of-custodv. calibration, internal .quality control audits preventive mamtenanra and
corrective actions as descnbed in this QAPP The purpose of this section is to charactenze samples define RA
performance cntena and identify DQO inHiratnrc anH aggpgcment cntena for chemical measurements.

Field inspections performed bv the contractor quality control (CQC) Svstem Manager will be used to
ensure requirement compliance, identify grvnfi ration vanances and effect appropnate corrF.ctee .action for
process deficiencies Additionally QA review oilfield documentation QA audits and monthly reporting will be
USed tO establish that protocols for campling anH mpaQiirpmpnt are Consistent With cpprifira«inn<: f~r>ntainp^ on this

QAPP /

3 1 SAMPLE AND CRITERIA SPECIFICATIONS

Samples collected in support of-SMWJLRA_activities will be used to make ft A Hwicmnc and therefore
require data of .known and documented quality Samples to be collected during RA activities hav e been ev aluated
for data quality requirements Specific analytes are contained in Tables 3 1 through j 8

3 1 1 Perimeter Air Monitonng

Penmeter monitonng will be conducted to confirm that safe breathing conditions are maintained at the
site boundary Action levels for VOCc and parfcnlates ?t the site boundanes are 1 57 ng/m3 hp.nyp.np and ? 750
ug/m3 particulars See Table 3 1 for appropnate analytical methods and level of validation Failure to attain the
action levels for VQT.g r»r partir-nlatpt: \vil1 immpHiatp.K trigger the implementation Of more Stringent pngmppring

controls

3 1 2 Excavations

Soil and sediment samples will be collected dunng excav ation activities to demonstrate that appropnate
cleanup levels havejseen.achieved. See JTable.32-far.appropnate analytical methods and .level jrf validation
Performance standards for excav ated soil and sediment as established in the SMWT ROD are as follow s

3 1 2 1 Soil

B(a)P equivalence will be used to demonstrated that all soils with contaminant concentrations above
performance standards havp. hep.n .excavated. JIo prevent mgestion and or direct contact with qirforp .soils that
contain in excess of 0 1 B(a)P equivalence all surface soils containing greater than 0 1 ppm B(a)P equivalence are
to be removed Additionally tn prntert grniinH\\ater n«: a current nr a potential drinking \\atp.r supply subsurface

soils greater thaif 1 0 ppm B(a)P equivalence will be excavated from the site All soil cleanup levels are on a dn
weight basis

B(a)P equiv alence is calculated bv taking the analytical results multiply ing bv the appropnate loxicity
equiv alencv factor and summing the results for the carcinogenic PAHs

D AC A31 95 D 0083 3 1 Southern Man land Wood Treatment Site
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Section 30
Data Qualrtv, Objectives

%

Table 3 1
Air Monitonng Data Quality Objectives

Sample
Description

Basel ins.

M3 \ alidation
(\OCsOnl>)

Proof of
Performance

M3 Validation
(VOCsOnl>)

Full Scale
Operations

M3 Validation
(\OCsOnl>)

Da>s of
Sampling

3 da\s

7 dav s (includes
one preparation
day)

25 days

450da^s
(15 months)

Analytical
Method

VOCs

TO 14

Parti cuiates

dust monitor

VOCs

TO 14

Particulates

dust monitor

VOCs

TO 14

Particulates

dust monitor

Sample T) pe

summa canisters
8 hour time weighted

grab
8 hour shift average

summa canisters
8 hour time weighted

grab
8 hour shift average

summa canisters
8 hour time weighted

grab

8 hour shift av erage

Approximate
Number of Samples

12

36
12

28

84
28

100

5400

1800

DACA31 }5 D0083
TERC 166 Rev ision 1
Iunel998
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Table 3 2
Excavation Data Quality Objectives

Sample Description Estimated
Frequency

Sample Location/Type
Data Validation

Chemical
Analyses

Sample Rationale

Excavation Pits
Pit 1 Soil Screening
Pit 2 Soil Screening
Pit 3 Soil Screening
Pit 4 Soil Screening
Pit 5 Soil Screening

Pit 1 Verification Sampling

Pit 2 Verification Sampling

Pit 3 Verification Sampling

Pit 4 Verification Sampling

Pit 5 Verification Sampling

34+
6+
13+
53+
9+

23 bottom
41 sidewall
3 bottom

11 sidewall
7 bottom

32 sidewall
20 bottom

49 sidewall
5 bottom

14 sidewall

Grab Samples will be collected at areas where preliminary
screening gives no indication of contamination or if the results
are ambiguous Soil screening sampling locations should be
more frequent than verification sampling locations

M1 Validation
Grab samples from floor of excavation at 100 foot sampling
grid nodes and centers (Figures 3 3 through 3 7) and 100
linear feet along excavation walls at depths 2 to 10 10 to
bottom and 33 linear feet along excavation walls at depths 0
to 2

M3 Validation

On site PAHs and
Carbazole
3550IW 8270C

Off site PAHs
3540C/8310
Carbazole
8270C

On site screening for PAHs to delineate contamination boundary
The on site lab will report PAH concentrations In actual ppms
and B[a]P equivalent ppms If contaminant concentrations
exceed excavation criteria continue excavating if not stop
excavating and take verification samples

Soil samples will be collected from the bottom and sidewalls for
laboratory confirmation that all contaminated soil has been
removed

West Tributary
Delineation Sampling at
Previously Contaminated
Locations

Delineation Sampling at
Depositional
Areas

Delineation Sampling at
Discolored Areas

Excavation Venfication

15

approx 15 or as
required by
conditions

approx 15 or as
required by
conditions

approx 45 or as
required by the
analytical results
from samples

Resample at locations in Pre Design Report (D&M 1992)
where PAHs or PCP exceeded clean up criteria SE 04
SE 15 SE 16 SE 17 SE 18 SE 19 SE 20 SE 21 SE 22
SE 23 SE 24 SE 25 SE 26 SE 27 SE 28

M1 Validation
Depositional areas identified by sediment sizes ranging from
fine to coarse grained may tend to be located on the inside
bends in the stream bed or where the current slows due to
wider banks

M1 Validation
Darker areas also identified by sheen on sediments or thick
or sticky texture

M1 Validation
Excavation will occur where delineation sampling indicates
contamination exceeds cleanup criteria After excavation a
composite sediment sample will be collected upstream
downstream and below the excavation

M3 Validation

On site PAHs and
PCP 3550M/
8270C

On site PAHs and
PCP 3550M/
8270C

On site PAHs and
PCP 3550M/
8270C

Off site PAHs
3540C/8310
PCP 8270C

To determine whether contamination is present at previously
contaminated locations Previous sample results need to be
verified before excavation because the samples were collected m
1992 and sediments may have migrated in the interim shifting
the location of contamination Each sample will be a composite
of sediments from center stream and from 2 ft upstream and 2 ft
downstream If analytical results indicate contamination over the
sediment criteria the stream will be excavated to a depth of 6
inches from 2 ft upstream to 2 ft downstream of sample
PAHs and PCPs are relatively insoluble in water and would tend
to sorb to soils Depositional areas may contain a high
concentration of particulates with sorbed contaminants
If analytical results indicate contamination over the sediment
criteria the stream will be excavated to a depth of 8 inches from
2 ft upstream to 2 ft downstream of sample
Discoloration of the sediments may be a visible indication of
contamination Note that some areas contain natural staining
(e g iron hydroxide staining and sheen caused by bacteria)
If analytical results indicate contamination over the sediment
criteria the stream will be excavated to a depth of 6 inches from
2 ft upstream to 2 ft downstream of sample
After sediment excavation samples will be collected to verify that
contamination has been removed f

U
o



Section 3 0
Data Qualrtv Objectives

Table 3 3
Proof of Performance Preparation Data Qualitj Objectives

Sample
Description

Statistical
Method

VenfVFeed
Matenal

CTDU Ramp
Up

Data Use

Prov ide an indication of the
accuracv and precision with which
a single grab sample can
characterize the feed soils

Venf} that ieed matenal to be used
for POP test is representative of
what is expected to be encountered
on site- during operation

Determine optimum feed
rate/retention time for POP tests

Ambient air quality confirmation

Sampling Strategy

One small pile (3 x 3 \ 3)
will be sampled from
twelve locations

One composite sample
will be collected from each
source pile BTDU
excavated pond sediment
CTDU Prt#l

One pile of feed soil
(untreated)

One composite per each
feed rate (6)

3 downgradient 1
upgradient

Sample TV pf

Grab

Composite

Composite

Grab

Composite

Composite

Composite

Grab

Preparation/ Analytical
Method(s)

/ Moisture (on site)
ASTMD2216

Grain size (ofl site)

PAHs (on site) 3550M/
8270C

/ Moisture (on site)
ASTMD2216

PAHs (on site) 3550M/
8270C

\OCs (off site)
5030A /8260B

PAHs (on site) 3550M/
8270C

VOCs summa canisters
TO 14

Particulates dust monitor

Estimated
Samples

12

12

2

2

1

4

6

4

4

12
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Section 3 0
Data Quality Objectives

Table 3 4
TDU Proof of Performance Test Data Qualit> Objectives

Sample
Description

Untreated Soil

Treated Soil, Hot
Cyclones and
Batch Impinger
Sludge

Data Use

Vv aste feed
diaractenstics

Ml Validation

Compliance with
soil performance
standards

M3 \ alidation

Sampling Strategj

Each stockpile for the Batch and
Continuous TDU units w ill be sampled
from 10 locations and composited into
one sample with the exception of VOCs
where grab samples w ill be collected
from four locations per POP test

Each stockpile for the Batch and
Continuous TDU units will be sampled
from 10 locations and composited into
one sample with the exception of VOCs
where grab samples w ill be collected
from four locations per POP test

Sample TV pe

Composite

Grab

Composite
B(a)P Equiv

Composite
B(a)P Equiv

Composite
Delisting

Grab

Delisting

Composite
Delisting

Composite
Delating

Composite

Mass Balance

Composite

HWChar

Composite

HWChar

Composite

HH Char

Composite

HWChar

Composite

HH Char

Composite

HH Char

Preparation/ Analytical
Method(s)

PAH

3MOC/8310

PCP

8151A

SVOC

3540C/8270C

D xins/Furans

8290

T talChl nd s

5050/90'>6

M tals

60IOB/7471A

Moisture /

ASTMD 2216

D nsty

ASTMD 1557

\OC

5030A/8260B

PAH

3540C/8310

SVOCs (Cub z le)

3540C/8270C

PCP

1 11/8151A

VOC

1311/1030A/8260B

PAH

1311/3520C/8310

SVOC

1311/3520C/8270C

D oxins/Furans

8290

P t de

1311/ 520C/8081A

Herbicides

1311/8151A

M tals

1 1 1/300 W6010B/7470A

lemtabuitv

C rr ivitv

R meCv Did andS Ifide

Estimated
Samples

6

6

6

6

6

6

6

6

24

15

15

15

33

15

15

15

15

15

15

15

15

15
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Section 3 0
Data Quality Objectives

Table 3-4
TDU Proof of Performance Test Data Quaht\ Objectives (continued)

Sample
Description

Air Stack
Sampling

Arr

Pre4hermal
Oxidizer

Air Penmeter
monitonng

Data Use

Compliance w ith
State air
regulations

M3 Validation

Effectiveness of
oxidizer
Ml Validation

Ambient air
quality
confirmation
(6 days)

M3 Validation

Sampling Strategy

Continuous and Batch TDU stack
emission samples

Interim air sample before oxidizer

3 downgradient
1 upgradient

Sample
Type

Grab

Grab

Composite

Composite
Grab

Preparation/ Analytical
Method(s)

VOC
40CrR60Meth d30«V\846

8260
T mp tur

40CFR60M th dl'2

M tur
40CFR60 M th d 4

SVOCs

40 CFR 60 M th d 23/10
SV\ 846 8270A

HCI

40CFR60 M th d 26A/5

M tals

40CER60 M thod 29

SW 846 6010 7471

Fl w

40CFR60M thod 1/2

D xin/Furan

40CFR60 M th d ~>3

SW 846 8290

P rt cul tes

40CFR60 M th d 5

Op ,ty

40CFR60 M th d 9

VOC
40 CFR 60 Meth d 3oNs\v 846

8260
Temperature

40CFR60 M thod 1 7

M istur

40CFR60 Meth d 4

SVOC

40 CFR 60 M th d 2 /10
SW846 8270A

HCI

40CFR60 Method 26A'5

Dioxin/Furan

40CFR60Meth d 23

SW~846 8290

VOC
umm msteis

TO 14
Part ul t
dust m n t

Estimated
Samples

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

24

24
72
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Section 3 0
Data Quality Objectives

Table 3-4
TDU Proof of Performance Test Data Quahtv Objectives (continued)

Sample
Description

Condensate
Water

TDU Tank
Discharge

Water
Treatment Plant

Data Use

Ev aluate scrubber
condensate

Ml Validation

Total suspended
solids loading

Ml Validation
Effectiveness of
WTP dunng POP

M3 Validation

Sampling Strategj

One in line Batch and Continuous TDU water
sample before entrv to TDU condensate tank

One sample from second vertical condensate
tank, modular tank (if used) and Tank 112

Influent

Effluent

Mid Carbon

Sample Tvpe

Grab

Grab

Grab

Grab

Grab

Preparation/
Analytical Method(s)

PAH
3520C/8310

SVOCs

520C/8270C

PCP
8151A
VOCs

5030A/8260B
D xins/Furans

8290
TSS
1602
TSS
1602

All param ters list d in

Tabl 74 fQAPP

All p ameters listed in

T bl 74 fQAPP

VOCs

5030A/8260B

SVOC

3520C/8270C

Phen Is
4202
TSS

1602

Estimated
Samples

6

6

6

6

6

6

18

1

1

1

1

1

1
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Section 3 0
Data Qualrtv Objectives

Table 3 5
TDU Continuous Monitoring Data Quality Objectives

Sample
Description

Untreated
stockpile

Treated Soil
Stockpile

Hot Cvclones

Data Use

Continuous
charactenzation

No Validation

Site backfill and
disposal decisions

M3 \ alidation

Blend decision
for treated soil
M3 Validation

Sampling Strategy

One sample per
month

One sample ev erv bin
NTE 700 tons

One sample each
month from combined
continuous cyclones

Sample Type

Grab

Composite

Composite

Composite

Analytical Method(s)

VOCs
5030A/8260B

SVOCs
3540B/8270C
/ M isture

ASTMD2216
D nsty

ASTMD1557
PAH3MOC/8310

SV OC (Carb zol )

3540C/8270C

TCLP PAH

1311/3520C/8310

TCLP SVOCs/PCP

1311/3520C/8270C

TCLP Metal

1311/3 005A/6010B/7470A

T Ul Cyanide and S Ifid

PAH

3MQC/8310

SVOC (Carb zol )

3540C/8270C

TCLP PAH

1311/3520C/8310

TCLP SVOCs/PCP

1311/3520C/8270C

TCLP Metals

1 3 1 1/3005A/601 OB/7470A

T t 1 Cyamd snd Suifide

Estimated Samples

20

20

20

20

300

300

300

300

300

300

15

15

15

15

15

15
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Section 3 0
Data Qualrtv Objectives

Table 3 5
TDU Continuous Monitonng Data Quahtv Objectives (continued)

Sample
Description

Penmeter Air
Monitonng

Data Use

Ambient air
quality
confirmation

M3 Validation

Sampling Strategy

3 downgradient
1 upgradient

Sample Type

Composite
8 hour

8 hour shift
average

grab

Analytical Method(s)

VOCs TO 14
umma camsteis

Part cul t
Dust mon t

Estimated Samples

100

1800

5400

DACA31 95 D0083
TERC 16-6 Revision 2
December 1998
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Table 3-6
Water Treatment Plant Acceptance Test

Data Quality Objectives

Data i us d to evaluate y tern performan and the abiltiy f th plant( ) to achi substantive di charge requirements
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Table 3 7
Water Treatment Plant Sampling Program Operation and Maintenance

Data Quality Objectives

Parameter
VOCs
SVOCs
PAH
TPH GRO
TPH DRO
Metals
Arsenic 3+
Cyanide
TKN
Fluoride
Phosphorus
Ammonia
Turbidity (on site)
BOD5 (on site)

Iron (on site)
TSS (on site)
Chromium VI (on site)
pH (on site)
Temperature (on site)
DO (on site)
Monthly Totals
Daily Totals

Validation
Level

M3
M3
M3
IM1
IM1
M3
IM1
M3
IM1
IM1
IM1
IM1
IM1

IM1

IM1
IM1
IM1
IM1
IM1
IM1

Method
5030B/8260B
3510C/8270C
3510C/8310
801 5M
801 5M
3010A/6010A/7470
BR0021
9012A
3513

3402
3652
3503
1801

4051

8008
1602
8023
9040B
1701
DO4500 OG
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-JÎ TW

"" >?*•*!
*\W*«

Vr*
•»!«?*

•̂ KSS
^5 ™

''Af
1/d
1/d
*
>*.««

>

2

S
a
n
d
 F

ilt
e
r 

E
ffl

u
e
n
t 

I

SFE
MJW

•JWSr
M^W5-
t/'j*^

^^S î*-
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4
4
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Table 3 8 Groundwater Monitoring Data Quality Objectives

Sample Event Sample Location Analytical Methods Sample Rationale

2 D

1 55
3 r^J

Quarterly Monitonng MW19 MW20 MW21
MW22 MW27

VOCs 5030B/8260B
SVOCs 351OC/8270C

To ensure that contamination has not migrated through the
clay layer or migrated outside the sheet pile containment
wall

M3 Validation
Pre Construction 26 Wells (all existing wells

except MW 08 MW 04
MW30 MW29 MW28
MW31 MW12)

VOCs 524 2
SVOCs 3520/525 2

To evaluate groundwater throughout the site

M3 Validation

Post Construction (direct
push investigation)

TBD 60 soil samples

TBD 30 water samples

VOCs 5030A/8260B
SVOCs 3540C/8270C

VOCs 5030B/8260B
SVOCs 351OC/8270C

To determine the most suitable locations for new
monitonng wells

M3 Validation

Proposed Post Construction
(groundwater monitoring)

23+ wells (all wells
determined to be
appropriate will be
evaluated at end of
remediation)

VOCs 5030B/8260B
SVOCs 351OC/8270C

To ensure that the soil remediation has sufficiently reduced
contaminants m the groundwater to ensure protection of
human health and the environment and to allow the
shallow aquifer to be used as a potential dnnkmg water
supply

M3 Validation

c
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Section 3 0
Data Quality Objectives

Screening soil samples will be collected m accordance with FSP Section j 0 These samples will be
analyzed bv the on site laboratory for B(a)P eqimalence Results will be used to determine when verification
samples are to be submitted to the off site laboratory Initiall) the tngger for v enfication samples is when the on
site B(a)P results are within 20% of performance cntena Once a con-elation has been made between on site and
off site laboratory results a refined tngger will be developed to ensure verification samples adequately represent
the contamination boundan

3 1 2 2 Sediment

Cleanup levels for the West Tnbutan sediments were established in the ROD to ensure protection of
aquatic life Sediments with concentrations greater than 3 2 ppm low molecular weight polynuclear aromatic
hydrocarbons (PAH) 96 ppm high molecular weight PAHs and 04 ppm pentachlorophenol (PCP) will be
remov ed All sediment cleanup levels are on a dn weight basis

Low molecular weight compounds include but are not limited to acenaphthalene acenaphth}lene
anthracene fluorene 2 metlnl naphthalene naphthalene and phenanthrene High molecular weight PAHs
include but are not limited to benzo(a)anthracene benzo(a)pvrene chrvsene dibenzo(a h)anthracene
fluoranthene andpjrene

Screening sediment samples will be collected in accordance with FSP Section 3 0 These samples will be
analvzed bv the on site laboratory for PAHs and PCP Results will be used to determine when venfication samples
are to be submitted to the off site laboraton Initialh the tngger for v enfication samples is when the on site PAH
results are within 20% of performance cntena Once a con-elation has been made between on site and off site
laboratorv results a refined tngger will be developed to ensure verification samples adequately represent the
contamination boundan

3 1 3 Thermal Desorption

RA activities associated with thermal desorption requirements include preparation POP and full scale
operation activities See Tables 3 3 3 - 4 and 3 5 for appropnate analytical methods and level of validation Treated
soil must complj with soil performance cntena pnor to backfilling Stack emissions must meet MDE emission
standards as detailed in FSP Section 3 1 and Appendix D of the POP Plan Water generated jnJhe treatment
process that is not recvcled in the process will be treated in the on site water treatment sjstem pnor to discharge
Water treatment requirements are contained m Section 3 1 4

3 1 3 1 Soil Performance Cntena

Excavated soil and sediment will be .treated bv thermal desorption to achieve the JMkmoDg-cleanup
cntena established in the ROD

• Treated matenal used for backfill as subsurface soil must be less than 1 0 ppm B(a)P equiv alence and
that treated soil used as backfill for surface soil contain less than 0 1 ppm B(a)P equiv alence

• Treated sediments mav not be placed-back in the tnbutan

• Treated matenal used as backfill must meet health based dehsting levels as presented m Table 7 •>
and

• Treated matenal used as backfill on site must not exhibit am hazardous waste characteristics
including Toxicitv CharactensticJ^eadtung Procedure (TCLP) toxicitv (Table 7 3)

Treated soil and sediment samples will be submitted to the off site laboratory for venfication of soil
performance Matenals compliant with soil performance cntena will be used as site backfill Decisions concerning
non compliant matenals will be made on a case bv -case basis contingent upon analytical results Non compliant
matenals will either be retreated or sent off site

3132 Air Emissions

Air emissions from the TDUs must be in compliance with substantive requirements of MDE governing air
pollutants and air pollutants and air qualm for the following

DAC<\31 9 D 0083 3 13 Southern Man land W ood Treating Site
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-Bcoember !99S ftmrf-BoowrKrt



Section 3 0
Data Qualrt\ Objecti\es T^,

• Visible Emissions Stack emissions shall not exceed 20% opacitv

• Particulate Matter Stack emissions shall not exceed 0 05 gr/SCFD of particulate matter

• Toxic Air Pollutants (TAPs) To assess carcinogenic effects for Class I TAPs screening
needs to show that total allowable emissions from the premises will not cause increases in ambient
lev els that exceed nsk based screening lev els for the TAP For Class I or Class II TAPs to assess
potential toxic effects other than cancer b) a screening anal) sis showing that total allowable emissions
from the premises will not cause increase m ambient levels that exceed applicable threshold limit
v alue (TLV) based or special screening lev els

• Nuisance Facihtv operations should not create nuisance or air pollution

3 1 4 Water Treatment

When the construction of the WTP is completed, an acceptance test will be conducted dunng which
v anous internal operations will be monitored bj effluent sampling Dunng routine WTP operation long term
monitonng will be conducted through the collection and anal} sis of v anous process samples and regulaton
effluent sampling Samples requinng parameters with short holding times will be analyzed on site while all other
samples will be sent off site Water discharged from the existing and new water treatment plants must be
compliant with MDE effluent discharge cntena as sjxyified m Section 7 4 See Tables 3 6 and 3 7Jbr^ppropnate
analytical methods and level of validation

3 1 5 Groundwater Monitonng

The groundwater monitonng program will be implemented before dunng and after remediation activ ities
to evaluate the effectiveness of soil remediation Groundwater will be sampled pnor to the start of remediation to
establish a contamination concentration baseline .Following remediation, groundwater in the shallow .aquifer will
be monitored to assure that soil remediation effectively reduced groundwater contamination to ensure protection of
human health and the environment Additionally the monitonng will demonstrate attainment of clean closure
specifications See Table 3 8 for appropnate analytical methods and level of validation

32 DQO COMPONENTS

Specific DQOs for the site are defined bv area in Tables 3 1 through 3 8 The followjiigJJactors were
considered in determining DQOs

• The purpose of collecting data from the media associated with each field activ itv

• The data types required to meet analytical chemical and phvsical objectives Included is the
estimated number of data or samples that will be collected to meet the data objectn e

• A descnption of the sampling method being emplov ed for each type of data

• The use of the data being collected

• The data validation specifications consistent with EPA Region III Innovative Strategies for Data
Validation

• The analytical method that will be emplov ed to analyze samples and

• The types and numbers of quality control samples that will be collected in association with each
sampling ev ent/media

An integral part of the identification of Data Quahtv Objectives is the development of analyte lists and the
determination of Levels of Concern (LOC) The analyte lists and LOCs for the v anous media at the Site were
dev eloped to meet the requirements of the Record of Decision (ROD) MDE requirements and guidance from
USEPA Region III The LOCs selected as DQOs are developed to ensure that the chosen analytical methods hav e
detection limits sensitive enough to achieve RA specific objectives The LOCs are compared with analytical
method reporting limits to ensure the method is capable of addressing project DQOs to preclude occurrence of
false negativ e issues and to assess best av ailable lechnologv limitations

/
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Section 3 0
Data Quality Objectues

3 3 CHEMICAL DATA MEASUREMENT

The DQO process will be used to ensure chemical data will be of known defensible quality appropnate to
achieving project objectives Project data needs will be defined in terms of quantitative uncertainties and
qualitative assessment of requirements expressed as accuracy precision representativeness completeness
comparability and sensitiv ity QC elements for sampling and analytical activities associated w ith these indicators
are contained in Section 5 0 of this QAPP

3 3 1 Accurao

Accuracv is a measure of S) stem bias and is difficult to measure for the entire data collection activitv It is
quantitative!} measured as the degree of agreement of a measurement (or an average of measurements of the same
parameter) X with an accepted reference or true v alue T as specified m the equation

%R = test value * 100
true v alue

Sources of error include the sampling process field contamination and sample preparation and analysis
procedures The accuracy of RA activities will be qualitative!} controlled through the use of standard operating
procedures (SOPs) that hav e been dev eloped to standardize sample collection field measurements and laboraton
analvsis activities

Field documentation will be used to evidence that protocols for field sampling and measurement activities
are compliant with SOPs presented in Appendix B Field inspections performed by the CQC S} stem Manager will
be used to identifs deviations and execute correctiv e actions (see Section 9 0) Consistent and proper calibration of
equipment throughout the field exercises as descnbed in this QAPP will ensure measurement accuracv
Sampling accuracy will be by ev aluated through the review of field (nnse and tnp) blanks The information
obtained from this review will be used in assessing potential concentration contnbutions from error sources

Analytical accuracy will be assessed quantitativ ely through the review and evaluation of matnx spikes
surrogate spikes laboratorj control samples and laboraton blanks Method QC cntena is contained in Tables r> 1
through 5 6 and includes QC procedures frequencv of procedures and associated corrective action Table 5 7
presents accuracv and precision QC requirements for analytical procedures that will be used on the SMWT project

332 Precision

Precision refers to the lev el of agreement among repeated measurements of the same parameter It is
usually stated in terms of standard deviation relative standard deviation relative percent difference range or
relativ e range The overall precision of data is a mixture of sampling and analytical factors and is affected bv the
natural v anation of the matnx field and/or laboraton handling errors and SOP deviations Sampling precision is
unique to each site making it harder to control and quantify Duplicate samples will be collected at a frequencv of
10% (one duplicate sample for even 10 samples) for cntical samples and 5% for non cntical samples Precision
will be evaluated b) calculating the relative percent difference (RPD) as follows

where

XA and XB are duplicate analv ses and XM is the mean v alue of duplicate analv ses (XA + XB)/2

XM is the mean v alue of duplicate analv ses (XA + XB)/2 The analytical precision is easier to control and
quantifs because the laboraton is a controlled, and therefore measurable environment Precision goals are
included m Table 5 7

The RPD will be calculated for each analytical parameter that was detected in an environmental sample
It is expected that the duplicates for aqueous matnces will have a RPD less than "50% and solid matnces will have

DACA31 9^ D 0083 3 1 < i Southern Man land Wood Treating Site
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Section 30
Data QualiU Objecti es

a RPD less than 100% If these cntena are not met a careful examination of the sampling techniques sample
media and analytical procedure w ill be conducted to identifv the cause of the high RPD and the usefulness of the
data

Instrument performance during initial calibration activities will be assessed through the evaluation of
reldtiv e standard dev lation according to the formula

The goals for each factor are presented in Table S 1 If these cntena are not met an examination of the
data will be conducted to determine the cause of the vanabihtv and usefulness of the data

3 3 3 Representativeness

Representativeness is a measure of the degree to which the measured results accuratelv reflect the medium
being sampled It is a qualitative parameter that is addressed through the proper design of the sampling program
in terms of sample location number of samples and actual matenal collected as a sample of the whole

Sampling protocols hav e been dev eloped to assure that samples collected are representativ e of the media
Field handling protocols (e g storage handling in the field, and shipping) hav e also been designed to protect the
representativeness of the collected samples Proper field documentation and QC inspections will be used to
establish that protocols have been followed and that sample identification and integrity ha\ e been maintained

3 3 4 Completeness

Completeness is a measure of the amount of information that must be collected dunng the field
mv estigation to allow for successful achievement of the objectives An adequate amount and type of data must be
collected for conclusions to be v alid Missing data ma} reduce the precision of estimates or introduce bias thus
lowenng the confidence level of the conclusions While completeness has been histoncall} presented as a
percentage of the data that is considered valid this does not take into account cntical sample locations or cntical
analytical parameters

The amount and type of data that ma} be lost due to sampling or analytical error cannot be predicted or
ev aluated in adv ance The importance of any lost or suspect data will be ev aluated in terms of the sample location
analytical parameter nature of the problem decision to be made and the consequence of an erroneous decision
Cntical locations or parameters for which data is determined to be inadequate will either be re sampled and
reanalyzed or the data will be appropnatel} qualified based on the decision of the Project Officer The
completeness goal percentage of valid data is set at 98 + 2% for the RA

Completeness will be calculated using the following equation

% Completeness = Number of Useable Data
Number of Requested Anal} ses

3 3 ^ Comparability

Comparability is the confidence with which one data set can be compared to another Comparability will
be controlled through the use of SOPs that hav e been dev eloped to standardize the collection of measurements and
samples and approved analytical technique with defined QC cntena Consistent and proper calibration of
equipment throughout the field exercises as descnbed m this QAPP will assist in the comparability of
measurements Field documentation and QA audits will be used to establish that protocols for sampling and
measurement follow appropnate SOPs

3 3 6 Sensitivitv

Sensitiv itv requirements are expressed differently for v anous methods The instrument detection limits
(IDL) the method detection limits (MDL) and the practical quantitation limits (PQL) published within USEPA
methods are based upon a reagent water matnx and are not reflective of typical sample matnces therefore care
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Section 3 0
Data Quality Objectives

will be taken in establishing limits for laboratory anal}sis The published limits ma} not be achievable for
environmental samples but the} should compare reasonabl} with control samples This compliance will be
verified dunng data validation Contract Required Quantitation Limits (CRQLs) will be used for CLP SOW
analv ses The target analytes detected above the IDL or MDL but less than the PQL limits will be reported as
estimated values Target analytes detected above the upper calibration standard will also be reported as estimated
values In this case the sample will be diluted and rerun
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4 0 ^SAMPCEjtfANTCGEMENT-^Se

4 1 SAMPLE NUMBER AJVD TYPE

The sample matnces for the environmental and quality control samples to be collected dunng the
remedial activities include water soil air and sediment Samples will be collected according to the frequencies
presented in Tables 3 1 to 3 8 Quality control samples are discussed in Section 6 0

Sample collection, presen ation, handling, storage packaging, and shipping will be performed in a
manner that minimizes damage loss deterioration, and artifacts Procedures descnbed are designed to eliminate
external contamination and to ensure data quality through the use of approv ed standardized sampling procedures
Specific methods of collection are detailed in SOPs provided in Appendix B

4 2 SAMPLE CONTAINERS

The off site and on site laboratones will provide certified pre-cleaned sample bottles for chemical
anal} ses Sample container requirements for vanous anal} ses are provided in Table 4 1

4 3 SAMPLE PRESERVATIVES

Presen aOv es will be used, as appbcable to retard hv drol} sis of chemical compounds and complexes to
reduce volatility of constituents and to retard biological action dunng transit and storage pnor to laboraton
analvsis All contains wJl be p^ ^-ess-ve^. P-_se~ ^on reqoiremen^ ro ^amp «a collected oaring this p-qject
are contained in Table 4 1 In addition to chemical presenabves samples for chemical analysis will be
transported to the off site laboratory in temperature-controlled coolers Double bagged ice will be used to maintain
the internal cooler temperature of 4±2°C A temperature blank will be included in each shipping container to
monitor the internal temperature

4 4 HOLDING TIMES

Sample holding time is defined as the intenal between sample collection to sample extraction and
anal}sis such that a sample ma} be considered valid and representative of the sample matnx The allowable
holding times for samples are summarized in Tables 4 1 The laboratory QA program will be responsible for
ensunng the adequacy of the sample tracking s} stem in precluding holding tune deficiencies

4 5 SAMPLE IDENTIFICATION

The sample identification number consists of an alpha numenc designation related to the inv estigation
area, media type and sequential collection order according to the following convention

• Location Code

SS = Soil Screening
SV = Soil Verification
SE = Sediment
PP = Proof of Performance (US TS HC IS and B or C should follow this prefix)
US = Untreated Soil
TS = Treated Soil
HC= Hot Cyclone
IS = Impinger Sludge
CIB = 2nd hot cyclone and impinger sludge from batch unt
B = Batch
C = Continuous
AR = Air
ETE = Equalization Tank Effluent
OWS = Oil/water Separator Effluent
MR^= M.X Reactor Tan? Effluent
IPS = Inclined Plate Separator Effluent
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Fable 4 1
Method, Puimcttr, Conl uncr, and Pi cscrvation Requirements

I n rnmcl i r

VOts

SVOC s

Metals

Mcicun

Ilcxavalcnl
Chimiuuni

lion

C\nmde

( lolil ind
Amcinblc lo
Cli lot innl ion)

HODS

Ammonn

Mclhod

SW X 16 5(n()A/8?f()B

SW 8 16
1S20C nq 15 IOC solid
1550M on site solul
8270C.

SW 8)6 1005 A/ 60 101)
SW 8 16 3005A
7170Anq7471Asolid

I I i L h 8 0 2 1

I Inch 8008

SW 816901013

USI I A 105 1

US1 PA ^50 1

Snnipli Cnntnincr
( )()ll(l)

120 nil \vulcniouthglnss
with Icflon septum

1 oz \\Kli. mouth glnss
\\illi Icl lon (.Tp

4 07 \\idc mouth ghss
\\ith Icllon Lip

N/A

N/A

1 o/ \Mclc mouth glass
\ \ i th Icllon t ip

N/A

N/A

Sample Container
(Aqucoin)

4 o/ glass with Icflon
septum

2 1 I amber glass with
Icflon lined cap

1 I glass or polyethylene

500 nil glass or
polyethylene

500 nil gHss or
polyethylene

1 I glass or polyethylene

1 I glnss or polyethylene

250 ml ghss or
polyethylene

Presen alion
Requirement

I1C1 topIK2loi Aq
Cool 1 ± 2 C

Cool 4 ± 2 C

IINO3 topIK2fbrAq
Cool 1 ± 2 C

Cool 1 ± 2 C

Cool 4 i 2 C

NaOHtopH>12 TorAq
Cool 4 ± 2 C

Cool t ± 2 C

I12SO4topIK2
Cool 4 ±2 C

Holding Times

14 da>s

Aqueous 1 \lriction 7 diys Aml>sis
40 days

Solid 1 xlriction 14 di>s Amlysis 10
dnys

180 days except mercury it
28di>s

2 t hours (on silc)

2 1 hours (on si(c)

1 1 di\s

18 hours (on site)

28 diys
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Table 4 I (Continued)
IMtthod, I'u'lincter, Containci, and Preservation Rcquiicnicnts

I a r a n t e f t r

l)i sohcd
O\\gcn

1 cmpcnlme

I'll

hiibiditv

1 1 1 ! DRO

11 I I G K O

1 hcnolus

l o l i l
1 liosphoilis

ISS

1 luoildc

(. l i l ( j l dc

Method

DO 1500 OC

USI 1 A 170 1

SW 8 16 90 1013

USI 1 A 180 1

SW 8 If 8015M

SW S168015M

USI 1 A 420 2

USI I'A 1652

USI I A I C O 2

USI I A 110 2

SW S 16 9056

Snmple Contmticr
(Solid)

N/A

N/A

N/A

N/A

4 07 \\idc mouth glass
with Icflon tip

1 07 \\ulc inotilh ghss
\vith Icllon cip

N/A

N/A

N/A

N/A

t o/ \\ulc mouth glass
with Icflon cip

Sample Container
(Aqueous)

4 07 ghss or polyethylene

4 07 ghss or polyethylene

4 07 ghss 01 polyethylene

4 07 ghss 01 polyethylene

2 1 L amber glass with
Icflon lined cip

4 07 ghss \vith I ctlon
septum

1 I ghss or polyethylene

250 ml ghss or polyethylene

250 ml ghss ot polyethylene

250 ml ghss or polyethylene

250 ml (Jiss or polyethylene

Presen ation
Requirement

None Required

None Required

None Required

Cool 4 t 2 C

Cool 4 ± 2 C

I1C1 top l l<2fo i Aq
Cool 4 ± 2 C

II2SO4topII<2
Cool 4 ± 2 C

II2SO4lopH<2
Cool 4 ± 2 C

Cool 1±2 C

Cool 1 ± 2 C

Cool 1 ± 2 C

Holding rimes

Amly7c imnicdnlcly (on site)

Amlyvc immcdnlcl> (on site)

Analy?c inimedntcly (( n site)

18 houis (on site)

Aqueous I \tnclion 7di \s Amlysis
10 diys Solid I \lnction 1 1 cl-ns
Analysis 40 diys

14 dnys

28chys

28 (hys

7 diys (on site)

? 8 d i y s

? 8 d i > s

l)\(. AM 9^ I OUSH
n Rt ir r K in i

ScMrtlicm Mnrvhnd \\ o (I I re In p 11 il Site
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I iblc 4 1 (Continued)
Mill iod, Parimclci, Contiinci, and Preservation Rcqiiuumnts

I n rnmctc r

K l

I Al l s

1 ericnt
Moisture

Imnlcnl
Aiscmc

Density

DIOMIJS/
furans

Reactive
Cyanide

Rcnclivc
SuKidc

Igmhbil i tv

Method

SW 8 16 SI 51 A

SW 816 "i52()Ci(]/
3S40C sol/ 8110

AS] MD 22 16

HR0021

A S I M D 1557

SW 8 16 82«0

SW 8 16 Clnptci 7

SW 8 16 Clnptci 7

SW 816 1010

Sample Container
(Solid)

1 07 \\idc mouth ghss
with Icflon cap

4 07 vide mouth ghss
with Iclli n cap

1 I ghss j ir

N/A

1 I gl iss j ir

4 07 wide mouth glass
with Icll( n tap

500 ml \\ ulc mouth glass
wi th Icflon cap

500 ml wide mouth glnss
\\ith Icllon cap

500ml w idc mouth glass
with Icl lon cap

Sample Container
(Aqueous)

2 1 1 amber glnss with
Icflon lined cap

2 1 I amber \,\ iss with
1 cflon lined c ip

N/A

500 ml glass or polyethylene

N/A

2 1 L amber glass with
Icflon lined eaj)

N/A

N/A

N/A

Presen nt ion
Requirement

Cool 4 ± 2 C

Cool 1 1 2 C

Bottle lid wnpped with
Icflon tape to sc d in
inoisluic

Cool 1 I- 2 C

None

Cool 1 r-2 C

N n O I I p l I > 12

Cool 4 ± 2 C

N i O H i > H > 12 /me
Acetate Cool 4 ± 2 C

Cool t b2 C

Holding Times

Aqueous I xtnetion 7 diys Amlysis
40 days

Solid 1 xlnction 14diys Amlysis 40
diys
Aqueous I xtrnction 7 d n > s Amlysis
4()dnys

Solid I xlraction 14 d a y s Amlysis 10
diys

None (on site)

Analyyc is soon as possible

None

Aqueous 1 xtiaction l O d i y s Ana lys i s
10 days

Solid I xtraction 10 days Ana lys i s 40
days
14 days

7 days

28 days

I ) \CA11 o"i O0083
11 RC1 f ( Re i i MI I
'ime 1°

Soullicni Marvhnd Wood I renting Tlnnt Site
Qualrt> Auiuincc Fr ject Finn

I iml I) x. in il



Sx
Sample Mnmg

Table 4 1 (Continued)
Method Paiimctcr, Containci, and Prcscrvition Rcquiicmcnts

} araincler

I I - N

C oi iosivih

I C I I
Inorganics

I C I I
Oigamcs

I ammeter

V(Xs

SVCK s

nu

Metals

Dioxm/Furau

1 dimeter
V( )C s

Method

USI I A 151 2

SW 8 16 9045C

SW 816 HI ! /
1005A/601013/
7 170A

SW846 1111/1520C
8260I3/ 8270C/
808IA/8151A

Method

40CI R60 Method 10
SW846 8260

10CI R60 Method
21/IOSW8468270A

ICI R60 Method
26A/5

IOCI R60 Method 29
SW 8 16 60 10/7 171

IOCI R60 Method 21

SW 846 8290

I O 1 1

Sample Container
(Solid)

N/A

500 nil wide mouth glass
with Icflon cap

500ml wide mouth glass
with Icflon cap

500ml wide mouth ghss
with leflon cap

Sample Container
(Aqueous)

250 ml ghss or polyethylene

N/A

N/A

N/A

Sample Container (Air)

lemx lube 1 emx/Charcoal lube 40 ml condensate
VOAvnl

1 liter amber (pi obc rinse) liter ambci (impinger)
XAD 2 qinit/ (li ter

impmj,crs

1 lilci ambci (piobcnnsc) filter impni(,ci<. (16 07 plastic)

I liter amber (piobe rinse) liter ambci (impinger)
XAD 2 quail/ f i l ter

Sumni i cimstci

Prescnation
Requirement

H2SO1topII<2
Cool 1 ± 2 C

Cool 1 ± 2 C

Cool 1 ± 2 C

Cool 4 i 2 C

Presen ation
Requirement

Cool 4 ± 2 C

Cool 1 1 2 C

Cool 4 ± 2 C

Cool 1 ± 2 C HNOIfor
inipm(,crs

Cool 1 1 2 C

Cool 75 ±2 C

Holding 1 lines

28 days

28 days

Inching 6 months 28 days for Ug

Analysis 6 months 2 8 d a \ s f o r I I g

leaching 14 days I xtraction 7 d a > s
Analysis 40 days

Holding Times

28 days

1 4 d i y s

7 days

7 days

7 days

1 1 days

AM Southern Mnrylmi I \\ o xl 1 renting I lant Sii
QnMiH \^ run x 1 r | xt PI



Secuon 4 0
Sample Management

SFE = Sand Filter Effluent
AR1 = AOP Reactor Influent
ARE = AOP Reactor Effluent
LCE = Liquid Phase Carbon Effluent
FPC = Filter Press Cake
FPI = Filter Press Influent
FPF = Filter Press Filtrate
WC = Waste Carbon
FDE = Final Discharge Effluent
TDU = TDU Effluent (B or C)
VE = \ ertical tank effluent
ME = modular tank effluent
ST = Stack sample
PO = Pre thermal oxidizer

• Sequential Collection Order This consists of three digits such as 001 002 003 and so on

• Quakts Control Samples Four qualm control types that will be collected dunng remedial activities
include

TB = Tnp Blank
DP = Duplicate sample
RB = Rinse Blank
FB = Field Blank

• Sample Depth (if applicable) Soil samples that are to be collected at different depths from the same
location shall be designated

A = Shallow
B = Medium
C = Deep

Qualm control samples w ill be labeled with the date and the t\pe of quality control sample and sequential
number For example the first nnse blank collected on NOT ember 9 1997 would be labeled 971109RB001

4 6 DOCUMENTATION REQUIREMENTS

Information pertinent to the sampling effort will be recorded in a bound field logbook, with sequentially
numbered pages The field logbook is identified bn the Site Name (SMWT) Sampling E\ent and the Volume
\umber of the logbook within the sampling e\ent The Sampling E\ ent is also the basis for a defined feature of
work (e g surface soil sampling) This logbook is cross referenced to other logbooks b% the sampling e\ent titles
Nolume number of the logbook and page number within the logbook. Dunng field operations the logbook will
remain with field personnel at all times All entnes will be made in indelible ink on consecutneh numbered
pages and corrections will consist of line-out deletions that are initialed and dated

At a minimum required field logbook entnes mclud"

• Time and date of sample collection

9S D-OOS3 ~o SoiChan Man land Wood Treating Plarr Sue
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Section 4 0
Sample Management

• Sampler identification

• Sample identification number

• Sample type

• Analytical request

• Sampling methodology (grab and composite sample)

• Presen ation used

• Associated QA/QC samples

• Phy sical field measurements

• Signature and date of personnel responsible for obsen ations

Each sample will be assigned a unique sequential number at the time of sampling which will be
permanently affixed to the sample container with pohethylene tape to pre\ent the loss of the label dunng
shipment An example of a sample label for this RA is gi\ en m SOP 30 1 in Appendix B The sample label w ill
be filled out using indelible ink and will include the following information

« Proiect name

• Project number

• Sample location/site ID

• Sampling date and time

• Anah ses to be performed

• Presen atn e

• Sampler name

In addition to the sample descnption m the field logbook, each sample w ill be recorded on a pre pnnted
chain of custody form (COC)

If photographs are to be taken dunng the RA. a photo log journal will be kept This journal will ha\e
each picture numbered and identified b> location Each row should also be numbered. ha\e a title and be initialed
by the photographer

4 7 PACKAGING AND CHAIN OF CUSTODY REQUIREMENTS

Sample coolers will be shipped to arme at the laboraton the morning after sampling (pnorm o\ermght)
or will be sent bj a couner to arm e the same da's The laboraton w ill be notified of the sample shipment and the
estimated date of arm al

4 7 1 Cham of Custod\

Sampling will be eudenced through the completion of a COC form which accompanies the samples
containers in the field, dunng transit to the laboraton and upon receipt bj the laboraton The COC will be
annotated to indicate the time and date that samples were relinquished In addition shipping containers will be
affixed with custody seals or e\ idence tape across the cooler opening in two locations to ensure the mtegnU of the
samples dunng slupment A cop^ of the COC is pro\ ided in SOP 10 2 in Appendix B

The COC will be filled out using indelible ink and will include the following information

• Project name and number

• The signatures of the sampling personnel

D\C Ul 9^ D OOP3 47 StuOi-n lin land Wo d Tn-atin0 Plant Sit
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Section 4 0
Sample Management

• The site code and sample number

• Sampling dates locations and sampling times (mihtan format)

• List of the chemical anah sis container volume and am presen atives used

• Type of sample i e grab or composite

• The total number of containers per location

• The custod} seal number

« Sample relinquish date and time

• Couner or earner airbill number and analytical laboraton

4 7 2 Sample Packaging and Shipment

Samples will be transferred to the off site laboratory for analysis Ma waterproof plastic coolers Each
cooler will be packed in the following manner

1 Ensure sample lids are tight

2 Place about 3 inches of inert cushioning matenal such as \ ermicuhte in bottom of the cooler

3 Wrap environmental samples and associated QC samples m bubble wrap and place m a water tight
plastic bag

4 Fill cooler with enough packing matenal to pro ent breakage of glass bottles

3 Place sufficient ice in cooler to maintain the internal temperature at 4±2°C dunng transport The ice
will be double bagged to prevent contact of the melt water with the samples

6 Place associated COCs in a water proof plastic bag and tape it with masking tape to the inside lid of
the cooler and

7 Seal coolers at a minimum of two locations with signed custody seals or evidence tape before being
transferred off site Attach completed shipping label to top of the cooler Place This Side Up labels
on all four sides and Fragile labels on at least two sides Oner seals with wide clear tape and
continue around the cooler

4 7 3 Sample Receipt

Samples delnered to the lab will be accepted by the laboratory technician Samples can be accepted
Monda\ through Fnda's Special arrangements will be required if Saturday or Sunday delrv ery is necessitated

The integrity of the samples recened should be \enfied b} completion of the sample receipt -\ enfication
form as part of the laboratory s QA program This checklist will be included in the data quality control report
(DQCR)

Once the sample has been recers ed to, the laboraton the following sequence of e\ents will occur

• The samples are recorded on the Sample Log In Form to summarize all the information pertaining to
the sample/order to instruct the laboraton on the proper anah sis and reporting of samples

• After the samples are logged in the-s are assigned to the appropnate locked storage refrigerator

• All transfers of samples into and out of storage are documented

• Samples remain m secured storage until reimn ed for sample preparation or anah sis

• A refrigeration log must be generated b> laboratory personnel to ensure refrigerators/freezers are
operating at the appropnate temperature The log must indicate the ambient internal temperature as
well as the initials of the person recording the reading and the date Should the temperature fluctuate
outside of the specified holding range corrects e action must be taken immediateh
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5 0 ANALYTICAL PROCEDURES _ |

This section is inclusn e of the general analytical procedures at SMWT and pro\ ides the general baseline
analytical procedures The laboratones reporting limits for each analvte are provided m Section 7 0 A copy of the
off site laboratones Missoun Rn er Distnct (MRD) certification are prcn ided in Appendix C 2 and G The on site
laboratory s SOPs and facility will be inspected to. a US ACE chemist In addition this section contains a
discussion on sensitn it} specificalh the conditions for limits of quantitation and detection

5 1 LABORATORY PROCEDURES FOR SOIL AND WATER

Analytical protocols will be m accordance with USEPA appro\ed methods and include metals aamde
VOCs and SVOCs PAHs dioxms/furans TCLP analj ses phy sical anah ses general water quality parameters
herbicides and PCP The follow ing sections bnefh descnbe the analytical methodologies to be used dunng the RA
Specific laboratory QA/QC actrv ities (e g calibration and pre\ entatn e maintenance) are identified m more detail
m the laboratory s QA Plan (refer to Appendices C through I) and SOPs The analyte listing for methods used on
this project is contained in Table 5 1

5 1 1 Volatile Organic Compounds (VOCs)

Aqueous and solid VOC samples will be analvzed using SW 846 8260B using purge and trap technology
Initialh the extract should be screened on a gas chromatograph/flame lonization detector (GC/FJD) Jo .determine
the approximate concentration of organic constituents in the sample An inert gas is bubbled through a mixture of
reagent water and soil sample or through either a 5 mL (surftce water) or a 2*> mL f .roundwatc > _ajple_oif2in d
in a specificalh designed purging chamber at 40 C for soil and ambient temperature for water The -\apor is swt.pt
through a sorbent column where the purgeable compounds are trapped Following purging the sorbent -column is
heated and back-flushed with the inert gas to desorb the purgeable compounds onto a gas chromatograph>
programmed to separate the compounds which are then detected with a mass spectrometer (MS)

512 Scnwolatile Organic Compounds (SVOCs)

Aqueous and solid samples for SVOCs will be anah-zed using SW 846 8270C Solid samples-ai£_prepared
using Soxhlel extraction (somcaaon foi O"1 « te s ra^ i n) aqueous ^rmlc are prepared for analysis using
continuous liquid/liquid extraction techniques Sml samples w ill be screened to determine -the appropriate
anahtical le\el Gel Permeation Chromatograph} will be used to clean soil samples The extract is injected onto a
gas chromatograph programmed to separate the purgeable compounds that are then detected w ith a MS

513 Polvnuclear Aromatic Hydrocarbons (PAHs)

Aqueous and solid samples for PAHs will be analvzed using SW 846 8310 Solid samples rire prepared
using Soxhlet extraction aqueous samples are prepared for anah sis using continuous liquid/liquid extraction
techniques The extracts are then analvzed _usmg_mgh performance liquid chromatograpln A 5 tn 7i j i l aliquot of
the extract is injected into an High Performance Liquid Chromatograph (HPLC) and compounds m the effluent
are detected to ultraviolet (UV) and fluoresc£nc£-d£ieciors

S 1 4 Herbicides and Pentachlorophenol (PCP)

Aqueous and solid samples are analv? pri ar-rm-Hing to USEPA SW 846 Method SlxlA. JSarnples are
extracted with_dieth\l ether and then estenfied with either diazomethane or pentafluorobenrs 1 bromide The
den\ atn es are determined to, gas chromatogiaphi .with an electron capture detector (GC/ECD) Thp j^siilts are
reported as acid eqimalents Soil and waste samples are extracted and estenfied with diazomethane or
Dentafluorobenz-U bromide onh

S I S Dioxm/Furan

The analytical method used for the anah sis of approximately 17 dioxins and furans USEP<\ SW 846
Method 8290 calls for the use of iigh .resolution gas nhrnmatograplry and high resolution MS (HRGQHRMS) on
purified sample .extracts This method is specific for the anah sis of 2 3 7 8 tetrachlonnated dibenzofuran (2 3 7 b
TCDD) substituted penta hexa hepta and nctarihlnnnated dibenzo p-dioxins (PCDDs) and dibenzofurans in
water soil afid waste samples of \anous media Measurements of toxicm are required for the anah sis
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Section 5 0
Analytical Procedures

Table 5 1
Anahtical Methodology Parameter List

Poh nuclear Aromatic H\drocarbons (PAHs) b\ HPLC SW 846 3520C or 3510C/3540C/8310
Acenaphthene
Acenaphtln lene
Anthracene
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Chn sene
Dibenzo[a h]anthracene
Fluoranthene
Fluorene
Indeno[l 2 3-cd]p)rene
Naphthalene
2 Methylnaphthalene
Phenanthrene
Pyrene

Senmolatile Organic Compounds b> GC/MS SW 846 3520C or 3510C/3540C/8270C (3S50B/M for on site)
* on site parameter list is included in Appendix D 8270C SOP

4 Chloro 3 methylphenol (p-Chloro m-cresol)
2 Chlorophenol
2 4 Dimethylphenol
2 4 Dimtrophenol
Carbazole
Phenol
2 3 4 6 Tetrachlorophenol
1 4 Dichlorobenzene
2 4 Dimtrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
2 Methylphenol
3 Meth>lphenol
4 Methvlphenol
Nitrobenzene
P\ndme
2 4 :> Tnchlorophenol
2 4 6 Tnchlorophenol

Pesticides GC/ECD SW 846 8081 or 8081A
y BHC (Lmdane)
Chlordane
Endnn
Heptachlor (and its oxides)
Methox\chlor
Toxaphene
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Anal tical Procedures V,, '

Table 5 1 (Continued) Analytical Methodology Parameter List
Volatile Organic Compounds b\ GC/MS SW 846 5030A or B/8260B

Benzene
2 Butanone (MEK)
Carbon tetrachlonde
Chlorobenzene
Chloroform
1 2 Dichloroethane
1 1 Dichloroethene
Tetrachloroethene
Tnchloroethene
Eih\ Ibenzene
Styrene
Xvlene
Vim 1 chlonde

Herbicides and Pentachlorophenol b> GC/ECD SW 846 8151A
2 4 D
2 4 5 TP
Pentachlorophenol

Ignitabihtv SW-846 1010 (Chapter 7)
Corrosivitv SW 846 9045 or 9045C
Total Releasable Cv anide SW 846 (Chapter 7)/9012A
Total Releasable Suifide SW 846 (Chapter 7)/9030A
BODS bv USEPA 405 1 (on site and off site)
TKN bv USEPA 351 2
TPH bj GC SW 846 8015BM
TSS bj USEPA 160 2 (on site)
pH b\ Probe SW 846 9040B (on site)
Temperature bv Probe USEPA 170 1 (on site)
Turbiditv bv Nephelometnc USEPA 180 1 (on site and off site)
Total Phosphorus bv USEPA 365 2
Dissolved Oxjgen bv DO 4500 OG (on site)
Fluoride bv USEPA 340 2
Phenohcs bv 4AAP USEPA 420 2 or 9065
Ammonia bv USEPA 350 3
Dioxm/furans - SW 846 8290
Chlondes - SW 846 5050/9252A
Metals bv ICP SW 846 3005A or 3010A/6010A or B or 7000

Arsenic (total)
Banum
Cadmium
Chromium
Copper
Iron
Lead
Nickel
Selenium
Sih er
Zinc

Mercurv bv Cold Vapor SW 846 3005A/7470A/7471 A or 1631
Hexav alent Chromium bv colonmetnc HachJSQ23 (on site)
Iron bv colonmetnc Hach 8008 (on site)
Tnv alent Arsenic bv - BR0021
Cvamde Amenable to Chlormation bv SW 846 9010B or 9012A
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Section 5 0
Analytical Procedures

3 1 6 Inorganics

Samples will be analyzed for inorganic metals and cvanide using a combination of the following
methodologies to achieve project DQOs (1) cold vapor atomic absorption (CVAA) bv SW 846 7000 (2)
inductiveh coupled plasma emission spectroscop} (ICP) by SW 846 6010A or B and (3) Cyanide will be
processed using a colonmetnc technique SW 846 901 OB or 9012A

The ICP method involves the simultaneous or sequential multi-element determination of trace elements in
solution The basis of the method is the measurement of atomic emission b> optical spectrometrj Samples are
nebulized and the aerosol that is produced is transported to the plasma torch where excitation occurs
Charactenstic atomic line emission spectra are produced bv a radio frequencv mductiv eh coupled plasma A
background conection technique is utilized to compensate for vanable background contnbution to the
determination of trace elements

Mercury will be analyzed using CVAA A sample aliquot is initially digested with nitnc acid to free anv
combined mercun The mercury is then reduced to its elemental state and aerated from the solution into a closed
sv stem The mercury v apor is passed through a cell positioned m the path of a mercury light source and the
measured absorbance is proportional to the concentration of mercury in the sample

Samples that will be analyzed for their general chemistry, parameters will use a combination of
methodologies to achieve project DQOs The methods pnmanh range from direct probe readings to colonmetnc
and nephelometnc determinations They include

• BODS w ill be analyzed by USEPA 403 1

• Ammonia bv USEPA 3503

• Total Kjeldahl Nitrogen (TKN) by USEPA 3512

• Turbidity by USEPA 180 1

• TPH by SW8468015M.

• Phenohcs to USEPA 420 2 or 9063

• Total phosphorus to USEPA 363 2

• TSSb) 1602

• Chlondes by SW 846 5050/9252A.

• Fluonde by USEPA 340 2 and

• Tnv alent arsenic to BR0021

517 Toxicitv Characteristic Leaching Procedure (TCLP) Reactivitv, Corrosivitv, and Ignitabihtv

Samples requmng waste characterization will be TCLP extracted and then analvzed for the full TCLP
parameters as well as for reactive cvamde and sulfide and ignitabihtv The methodology references include

• TCLP Metals to SW 846 1311/3005A or 3010A/6010a or B/7000

• TCLP pesticides to SW 846 1311/8081 or 8081A

• TCLP SVOCs bj SW 846 1311/3520C or 35IOC/8270

• TCLP herbicides to SW 846 131 l/81sl A

• TCLP VOCs bv SW 846 1311/-.030A or B/8260B

• Reactive cv amde/sulfide bv SW 846 Chapter 7/9012A/9030A

• Ignitabihty bv SW 846 1010 and
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Section 5 0
An Ivlical Procedures

• Corrosivitv to SW 846 9043C

S 1 8 Percent Moisture

Percent moisture in soil will be determined on site using ASTM Method D 2216 (ASTM 199la) This
method involves the determination of the percent water mass in a known mass of undned soil to weighing the soil
before and after dning in an oven controlled at 110 C The water content of a matenal is defined as the ratio
expressed as a percentage of the mass of pore or free w ater in a given mass of matenal to the mass of the solid
particles

5 1 9 Densitv

Density in soil will be determined using ASTM Method D 1537 (ASTM. 199la) This method involves
the determination of the relationship between water content and dry unit weight of soils A soil at a selected water
content is placed m five layers into a mold of given dimensions with each layer compacted to 2s or 26 blows of a
10 Ib hammer dropped from a distance of 18 m The resulting dry weight is determined The procedure is repeated
for a sufficient number of water contents to establish a relationship between the dn unit weight and the water
content for the soil

52 STACK SAMPLING AIR METHODS

Stack emissions will be sampled and analyzed dunng POP activities in accordance with specifications contained in
EPA Title 40 Part 60 Appendix A. Standards of Performance for Ne\\ Stationary Sources The stack emissions
will be sampled for

• VOCs by 40 CFR 60 Method 30f SW 846 8240

• Temperature to Method 1 and 2

• Moisture by Method 4

• SVOCs by 40 CFR 60 Method 10 and 23/ SW 846 8270

• HCI by Method 26A/5

• Metals by 40 CFR 60 Method 29/ SW 846 7421/7470

• Particulates to Method 3

• Opacity to Method 9

• Flow bv Method 1 and 2 and

• Dioxin/Furans to 40 CFR 60 Method 231 SW 846 8290

5 2 1 VOCs

Method 30 will be used to determine VOC concentrations from the oxidizer and TDU stack emissions
Samples will be collected using a VOST sampling tram Recovered condensate will be placed in glass vials and
filled with distilled water until no headspace exists Samples will be analyzed for the volatiles to thermal
desorption purge and trap and gas chromatography/mass spectrometry (GC/MS)

5 2 2 Dibenzo-p Dioxins and Polvchlorinated Dibenzofurans

Method 23 will be used to analyze dioxins and furans from the oxidizer and TDU stack emissions A
sample will be withdrawn from the gas stream isokineticalh and collected in the sample probe on a glass fiber
filter and on a packed column of adsorbent matenal

5 2 3 HvdrogenChlonde

Method 5/26 A w ill be used to determine hv droten chloride from the oxidizer and stack samples A stack
sample will be passed through a prepurged heated pnHo and filter into dilute sulfunc acid and dilute sodium
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Analytical Procedures

hvdroxide solutions wluch collect the gaseous hvdrogen chlonde Hvdrogen chlonde is solubihzed in the acidic
solution to form ions which are subsequently tested using ion chromatographv

5 2 4 Metals

Method 29 is applicable to the determination of antimonv arsenic banum ben Ilium cadmium
chromium cobalt copper lead, manganese mercun nickel phosphorus selenium silver thallium and zinc
This method mav also be used to determine particulate emissions An isokinetic stack sample is withdrawn
particulate emissions are collected in the probe and on a heated filter gaseous emissions are then collected in an
aqueous acidic solution of hvdrogen peroxide (analyzed for all metals including mercury) and an aqueous acidic
solution of potassium permanganate (analyzed for mercun onh) The recovered samples are digested and
appropnate fractions are analyzed for mercury to CVAA. and other analytes to ICAP Lead can be analyzed to
GFAA if greater analytical sensitivity is needed

5 2 5 SVOCs

Methods 10 and 23 will be used to determine SVOC concentrations from the oxidizer and TDU stack
emissions Samples will be collected on a filter and solid sorbent trap and in aqueous impinger reagents Recovered
samples will be extracted and analyzed to GC/MS

5 2 6 Flow

Determination of stack gas flow will be determined using either Method 1 Sample and Velocity Traverses
for Stationary Sources or Method 2 Determination of Stack Gas Velocity and Volumetnc Flow Rate (Type S Pilot
Tube) Method 1 is applicable to flowing gas streams and cannot be used when the flow is cyclonic or swirling
Method 2 determines stack gas v elocity uses the gas densitv and from the measurement of the av erage gas v elocity
head with a Tvpe S (Stausscheibe or reverse type) pilot tube

5 2 7 Moisture Content

Method 4 Determination of Moisture Content in Stack Gases will be used to determine moisture content
from the stack dunng proof of performance A gas sample is extracted at constant rate from the source Moisture is
removed from the sample stream and determined either volumetncally or grav imetncally

528 Opacitv

Method 9 will be used to determine plume opacity from the TDUs dunng the POP In addition to the
determination of plume opacity this method also specifies training and certification requirements for obsen ers

529 Particulates

Particulate matter is withdrawn isokeneticallv from the stack and collected on a glass fiber filter
maintained at a temperature m the general range of 120+14 C in accordance with Method 3

53 PERIMETER AIR MONITORING

The penmeter monitonng samples will be tested for

• VOCs with method TO 14 and

• Particulates to dust monitor

54 LABORATORY CALIBRATION - ~ T

Pnor to sample analvsis chemical calibration of each target analvte/compound must be performed to
ensure analytical instrumentation is functioning within the established sensitivity range Specific information on
procedures for method validation initial and continuing calibration external and internal calibration and
MS/MSD may be found in the laboratones QAPs (Appendices C D E and F) Method QC cntena for water and
soil analyses are summarized in Tables 5 2 to 5 8 Soil and water sample spiking cntena for precision and
accuracy may be found m Table 3 9 Method QC and sample spiking cntena for penmeter and stack air anah ses
can be found in Appendices E and F respectiv eh Additional details concerning laboratory calibration and method
QC requirements may be found in the laboratones QAPs and SOPs
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Analytical Procedures &

5 5 METHOD DETECTION LIMITS

The method detection limit is the minimum concentration of an anahle that can be measured and reported
with a 99% confidence that the analyte is above zero and is determined from analysis of a sample in a giv en matnx
containing the analyte The method detection limits are denved to the method based upon 40 CFR Chapter 136
The method detection limit determined using this procedure is used to assess the importance of the measurement of
a future sample

5 6 FIELD TESTING, SCREENING AND CALIBRATION

Dunng the environmental sample collection activities conducted at SMWT selected physical and
chemical parameters will be measured at the site For example specific conductance pH temperature redox
potential and dissolved oxygen measurements will be collected in conjunction with the chemical data for
groundwater and surface water charactenzation Standard operating procedures used m field analyses are
contained in Appendix B Because field instrumentation and analytical methodology are continually being updated,
field personnel are required to consult the manufacturers instruction manual of each piece of equipment for
operating procedures

The proper calibration and documentation of field equipment are designed to assure that the field
equipment is functioning optimally A listing of the field equipment manufacturer model and field equipment
calibration may be found m Table 510 Measurements will be documented in the field logbook or on a separate
calibration log form by the field personnel performing the calibration Equipment logbooks are required to record
usage maintenance calibration, and repair The field equipment calibration includes the following elements for
each instrument

• Measurement objectives

• Frequency of field calibration

• Calibration procedure and standards and

• Instrument specific maintenance
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Table 5 2 Qmlitv Contiol Method Cuttria for Vol itile Oiganic Compounds by SW 846 8260B
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Retention time 1-30 secmds of list CC
Arei diangcs by a factor ol tw o
( 50 ti MOO )

Solid (/Rcc)
74 113
70 121
84 117

Solid
RLX /RPD

59 172 <22
62 137 <24
C6 142 <21
59 139 <21
TO 133 <21

Aqueous ( Ru, )
86 115
If 114
88 110

Aquuni
Rcc / R I D

f l 146 <14
71 120 <14
If 127 <11
7f 125 <13
75 130 <13

Corrector \ition

IfRSD oftheaverige RRI for cilibration dieck uimpounds "- 30 tht mitnl calibiiti n must
berepeated Dati rs,vie\vcr should re\ieu and judg ill of th tirgl comp iimds igiinsttlie
acceptance cntern

Samples cannot begin until this criterion is m \ Dili re\ ic\ T b mid re\ ic\v and judge, ill ( 1
tile tirget compounds against ths, accept nice criterii

Document ourcc. 1 ctntammiti in

Re tune re calibr it

Quilify a si ciitul data bused higli or biased U w i ippr pnatt

Inspect lor malfunction DemmstrateOiit sytem i lunctiimngpropcnly Reaml\7c simples
wrtli standards outsidt. criteria

If any surrogate c. impounds di nit meet critern there should be. i re milysis 1 1 c nlirm thit
the noil compliin e i due t i tin. ample mitn\ iTt Is ratli-r thin labor it iry deficiencies

If MS/MSD rcsi Its di not meet cnlTii Hi reviewer b uld rc\ie\\ 111 d i t i i n c . njunctKn
wilJi itherQC results to del Tmine if the pr 1 1cm is pecilicli thcQC impl -s rs\steimtic

D \CA31 95 D0081
II RC16r Re\ i i n 1

5 8 S< utliem Mir>lind \\ ood 1 reiting Sitt
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Tiblt S 3 Quality Contiol Method Criteria for Scmi\olatilc Organic Compounds by SW 846 8270C

Procidure

Initi i l alihriti ni
curve (5 f t iir\e)

C ntinui ig
cilibrati m heck

Int Tiiil standards

Tuning DI I I P

Mill d blinks

I(.S

Surr gite

MS/MSO

Frequence

Set up imj r
mamtenan e

r\ery 12 hours

F\er\ sample

1 2 hours

Per exlractu n batch

I \er\ batdi

I very sample

1 per 20 samples
j Timtrix"

(\d\isorv I imits)

Acceptance Cntena

RRI 0 01 (Advisory) RRF > 0 05 f r SPCCs

RSD < 1 5 RSD <30 for CCC uimp nmds I ib miy u e first or higher order regressi n
fit ( r> 099) if RSD > 15

RRI ^ 0 0 1 (Advisory) RRF > 0 05 fi r SPCCs

Ihe percent difference for CCC must be <20 If Titeri i are met the relative response
factors fall compounds are calculited

Retention time ±30 seconds of last CC
Area changes by a factor of two ( 50 ' to -t 100 )

Must meet tuning criteria

No tirget analytes

Specified QC I units

Standards
mtroben7ene d
2 fluorobiphenyl
p terphenyl d!4
phenol Aft
2 fluoroprophenol
2 4 T tribroni ipbenol
2 dilorophenii (ad\i iry)
1 2 didikrobeii7£iie
(advi orv)

Standards

Phenol
2 diloropheni 1
1 4 didiloroben7ene
n nitri o di n pripvhinme
1 2 4 In MOT benzene
4 chloro 3 methvjphcnol
a •einplithene
4 nitrophenol
2 4 dinitr it luene
pcnddiiorophenol
pyicn

Aqueous ( Rec )
35 114
43 116
33 141
10 94
21 100
10 123
33 110
16 110

Aqueous
Ree RPD

2 110 <42
27 123 <40
36 97 <28
41 116 <38
39 98 <28
23 97 <42
46 118 <3]
10 80 <50
24 9f <38
9 103 <50
2f 127 <31

Solid (/Rec)
23 120
30 115
18 137
24 113
2S 121
19 122
20 130
20 130

Solid
Rex RPD

26 90 <35
25 102 <50
28 104 <27
41 126 <38
38 107 <23
2f 103 <33
31 137 <19
11 114 <SQ
28 89 <47
17 109 <47
35 142 <3f

Corrective Action

Must meet crit TI i pri r 1 1 simpl inalv is D it r vie\ T h ul 1
review and judge ill ol thetirget ci mp unds agnnst tlie iceept in
crit TII

If u itern are not met reanalyze the dail\ standird If the dail\
standard fails a second time calibration must be repeated Dita
reviewer should review and judge all of the target c imp unds ignnst
the acceptance criteria

Inspect fir malfunction Demonstrate that y stem is functioning
properly Reanaly7e samples \\itli standards out ide criteria

Re-tune re cahbrite

Document source of contamination

Quihfy a sociated dati biased high ( r biased low a ippropnate

If my two base/neutral or acid surr igates are out if specification or i f
any one base/neutral or acid extractable urrogite his a recovery if
less than 10 then there should be a r analysis to c( nfirrn that the
non compliance is due 1 1 sample matrix effects rather than laborati rv
d ficieneies

U MS/MSD results d i not meet criteria the review T h uld rev lew
the diti in c mjun 'ti nvvi th itlier QC r ultst d -tennme if tlie
pr hlem i pixitict theQC imples i r s\stemili

D\C \31 9^ D O O R ?
I I RC16 ( Revi i n 1
'me 1998

5 9 South m Mary 1 Hid \\ > 1 I r ilingSit
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Sex 0
Analvticil Pn r~s

Table S 4 Quality Control Method Criteria for Pesticides by SW 846 8081A

Procedmc

Inrtiil calibration u i v c
Single, multl eimp nait (spt)

Daily eilibralun slindird

Indcpendait refTcnee stindird
(eihbrition di k)

Perl nuance ev ilu ti n
mixture

Instrument blink

Method blanks

Resolution Cheek Mixture

Sum gite

MS/MSD

Frequency of QC Procedure

Set up major maintenance

1 2 hour

Weekly

12 hours iflT amlvtieal run

12 hours ifter analytical run ind
higlih contimimtcd amples

Per extracti in bitdi

1 2 hours

I ver> impl

1 per 20 simples per mitnx

(Advi ir> Limits)

Acceptance Criteria

RSD<20 of the response factor from tlie initial -urve

D reei very J= 1 5 oftli response fictir Inmthe m i t i i l curve

Recovery + 25 /

endrm/4 4 DDT degraditi n ' 20 /

No target analytes

No target malytes

Resolution between compounds is >60 / The depth ifthe valley
between tw i adjacent peiks must be > CO/ oftheheiglit of the shorter
peak

Surrogile

Dibutyldilorendatc
2 4 5 6 1 etradiloro m xylene

Standirds

gamma BI1C heptadil ir
aldrm
dieldrm
endrin
44 DD1

Aqu xius
/Rec

CO 150
60 150

Aqueous
Rec RPD

56 123 15
40 131 20
40 120 22
52 126 18
56 121 21
38 127 27

Solid
Rec

60 150
fO 150

Solid
Ret RPD

46 127 50
35 130 31
34 132 43
31 134 38
42 139 45
23 132 50

Corrective Action

Must meet criteria prior U sample analy is

If criteria are nit met reanal\7eth dail\ slindird Ifth
daily standird fill a second time initnl cahbriti in must
be repealed

Inrtiite investigation and document actions taken

If criterion is not met system must be deactivited ind the
ifTected sample reanalyzed if endrin or 4 4 DDT or their
degradation products are detected in the imples

Demonstrated clean Aflected simple vv ill b
reanalyzed

Document source of contamination

Detected target compounds not adequately resoh ed slu iild
be qualified J Qualitative identifications mi\ be
questionible if coelutton exist Non detect willi retentu n
times in the region of coelution may not be valid
Professional judgement should be used t > determine tlie
need to qualify data as unusable

In\ estigitc to determine ciuse and document icti ins
taken dita ire acceptable

Data reviewer may use the MS and MSD results in
cin|uncti in vvitli therQCsampl results to d t Tmme (he
need lor some quahfieition of tlie diti

DACA31 95 D0083
I I RJMkC RCM t in 1
Tun!

5 10 Southern Miiy land Win d 1 roiling Site
QuiliU Assurince ProjecH'l in
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Table S 5 Qualitv Contiol Method Cnten i for Hcibicidcs and Pentachlorophenol bj SW 846

Procedure

Iri t lnl ilibrati n
nirv e
5 p mt

C uitimiing
ihbnti in clietk

M t h d blink

I CS

Surr gitc

MS/MSD

I requencv

n ginning il
amlyticil run

1 \ Ty 20 simples ir
at cud of run
(\\lndie\eris more
frequent)

1 T c \lnction bit ii

I v TS bitdi

I \erv simple

1 per 20 samples per
malnx
(Ad\i irv Limits)

Acceptance Criteria

Initial ealibrati n RSD fir all target analytes
<20 i r r > 0 995 where r is tlie linear
irrclitnn o flieient for RSD 20 /

D Rec i\ TV i 1 <

N t i rg tamht s C neentrati m is less than
CRQI

All tirget ccm( und \iliiesarewitliintliree
SD )fm an histoneil values or method eintr 1
limits of preeisun ind accurac-y Acceptance
criteria in 1 ible 5 9

Spikes/sum gites vv ill be spiked into ill samples
t i b erv e th r -e \ cry efl -ds in Hi
-nviunmcnlil matrix Aeceptane critern in
I able 5 )

\ll target compounds values are within three
SD of mean histori al values or method eontri 1
limits of precision ind accuricy Acceptance
criteri i in 1 il le 5 9

Corrective Action

Must meet criteria prior to imple malysis

1 If emtinuing calibration fa i l re anilv7e tlie standard

2 If continuing calibration still fills verify std prep and reeahbrite Reiml\ze implesbi k ti listpi sinj.,CC\ in
run sequence Document all acti ins taken

1 Determine sourc ofcontimimtion

2 I ake appropriate action and document

3 If prepiralii n i m error r prp simple If samples cum t b e r prcpir d qmlifv tlie ampl Di 11111011 icti n
taken

1 Validate instrument parimetTs disunity and linearity Orrctpr bl TH anddieument

2 Validate standard and LCS preparition Correct any problems and di cument

3 Evaluate against project specific DQOs and rqi irt data if Ih T isn t an impact n dati u ibiiiU

4 If data is unusable re-prepare and re analyze the method blink LCS and all samples in the bitdi If re
preparation of simples is n it p ssible qualify tlie data

5 Di cument all a lions taken m the report narrative and None nfonmtice Record

1 I xnnme all QC (LCS M13 ICV CCV) It urr igate is out d r tlie QC simples di ekquintit i t i 11 then i analyze
(if still out ( f control) If QC pi es qtiilily samples iflerdieeking preparition stq?

2 If re analysis if ongiml extracts i out of xmtr>l re extract ind re milv/ imples I i l l w s t - j 1 If still ut ol .
control or samples cannit b reextricted qualify dita

Data reviewer may use the MS and MSD results m conjunct! n with ther QC imple r 'suits t dctenmn 111 n ed 1
t r some qualification of (he dita

D \ C A M
I I R C K ( R , i n 1
lime 1 ))»

5 11 S utheni Mirylind \\ d I r ting Sit
QmliU \ uritice Pr ; t 1 Ian
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Sex 0
Anilvti il Proc res

6 QuUit.> Contiol Method Cri<critfoi Pol> nuclear Aromatic Hydrocubons bv SW 8468310

Pi oceiliirc

Initiil eihbriti in curv
5 pt curv

C intimiing alibriti n di -ek

I C S

M-th d blink

Surr >git

MS/MSD

I reqiiencj of QC Pn cedmc

Setup mij rmamtcnin

Duly

I very bitdi

I T extr i 11 n bitdi

Lver> impl

1 per 20 simples per in itnx
(Advis ry I units)

Acceptance Crltei la

RSD 20 ofUierespuis lict r li >m tlie initial curv

DrecovTy i 15 if the r -spi use fid r InmUieimti i l airve

Specified QC I units

No tirget inalytes

Stindards

p 1 erphenyl

Stindards

aeenaphthene
acemphtliylene

intliraeene
ben7o(a)pyiene
ben zo(k)fluoranthen e
lluorene
naphtlialene
phenantlirenc

Aqueous
Rec

50 110

Aqueous
Rec 'RPD

49 H)9 £30
53 103 <25
44 124 <40
45 121 <38
41 123 <4,
40 110 <15

21 117 <48

52 116 <32

Sohd
Rec

30 124

Solid
Ree RPD

0 124 ^50

0 139 S5°

5,'S, ^
ss «
0 122 ^0
0155 <50

Corrective A tion

Must meet criterii pri rt simple imh i

II cnterii ire not met reanaly ?e tlie duly stindird If the
daily standard fail i eeotidtime initial eahbrati in must
be repeated

Qualify ass iciated dita biased higli or bused low a
ipproprnte

D cument source i f ci ntamimtion

If any surrogate xitnpi unds do not meet crit Tia tlier
should be a re analysis tt confirm tint (lie non complnnce
is due to the sample matrix eflects rather thin laboratory
deficien ics

Data review er may use tlie MS and MSD results in
conjunction with other QC sample results to determine the
need for some qualification if the dati

D \C\31 95 D O O R 3
I I RCl f ( Revi ion 1

5 12 S uthem Miry lind \\oxl treating Site
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Table 5 7 Qu ilitv Control Method Criten i for Metals by SW 846 6010B/7470A/7471A

1 rocedure

butnl eahbrati in curve
(3 pt curve Hg)
(1 1 1 curve It P)

Continuing eahbiiti n
venfieiti in (CCV )

Highest mixed stmdard

Interference dieck

C ntmuing cahl nti n
blank (CCB)

Seriil Dilution (1C 1)

Pre[ aration blank

I C S

MS MSD

Frequency of QC
Procedure

Daily or mi| r
maintenance
instrument
midifieation
replieement of the
tordi replacement of
tlie mirror

I v -ry 10s imples r 2
per 8 hr and end if run

Before ample analysis

Beginning and end i f
each sample analytical
run i r 2 per 8 hr

I v TV 10 samples end
if inalyti al run

1 per 20 samples per
matnx l i r simples

lOxIDL

1 per batdi per matrix

1 per 20 amples

1 per 20 simples pei
niitrix

(Advi iry I units)

Acceptance C ntena

r^ 0 9J5 for all element

Ree v cry ± 1 0 f true value for ICP

Rec v en +20 of true value for Hg

Rec veryt.5/ if true vilue for ICP

NA fi r Hg

Recovery +20 ' of true value

Ci neentrati in ^ 3x biekground mean (IC1 )

N tirget analvtes

Difference between diluted and undiluted sample <10

No lirget anilytcs

90 < Rec<110

75 < Re <125 RPD 20 If pike(s) out ide of limits
malyzePDS

Corrective Action

If r ^ 0 995 f ir my cl TH nit tlie stindirds f r tint el nnent must b
prepar d again ind/oi the 1 wer/upper range stindard must be u d

R analvzeCCV If the CCV fai ls second time the malysis mu1 1
terminated the pn bl TH corrected the instrument re calibrated ind
tlie calibration re-verified prior to continuing sample analyses

If criteria are not met reanalyze tlie daily standard If the dnl>
standard fails i second time initial calibration must be repeated

1 animate the analysis correct tlie problem recalibrate re ver i fy the
calibration and reimlyzethe amples

If tlie average in not within criteria temumtethe amlysis correct tlie
problem recalibrate and reanalyze all simples analyzed since 111
last acceptable CCB

Chemical or phy sical mtei f Tenee should be suspected Inv estigite 1 1
determine cm e

Documented source f nilimmation

Qualify a sociated dill bus d high or bia ed low as appropnat

If matrix spike rou very d esn t m x* cril Tia (except Ag) a\ st
digestion spike is required lor ill method except CFAA Qual i fy
results in acci rdanee with Regu ml crit TII

D\C \31 9S D0081
I I R C l f 6 Revisi 11 1
Inn 1998
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Table S 8 Quality Contiol Method Cntena for Dio\m/Fuians bj SW 8290

Pr >redurr

Imtiil eihbriti in cur\ (5 pt
nrve)

Ciiitinuingcilibration dieck

Int Tiial standards

lulling I FK

\lethodbhiiks

I CS

Surr gitespik's

Matnx pike and dupheite

rrcquencv

Set up maj r
imintemncc

1 2 h nirs

1 \ T> imple

12h urs

Per cxtracti n bitdi

1 ven bitch

I very simpl

1 per 20 samples
per mitrix

(Advi ory I mills)

Acceptance Cntena

RSD ±20 li r stindird compounds RSD ±30 for referen c comp Hinds Is itopic
riti i must b within tlie estibhshed e ntr 1 limits Flie signil lo m ise rill i mu I b >2 5 tor
eadi s le -t d n n current prilile

The percent dill Tcnce must be ±20 for cadi standird c imp muds ind ±30 / fir reference
compound

Retention time +30 sec mds i f last CC
Area dianges by a fict r of two (50 to t-100 )

Must meet tuning crit Tia with resolv ing power i f > 10000

No target milytes

Specified QC I milts

Specified QC I milts

Standards

2 3 7 8 ICDD
2 3 7 8 T C D 1
1 2 3 4 rCDD
1 2 3 7 8 PcCDD
1 2 3 7 8 P-CDF
1 2 3 T 78 IIxCDD
1 2 3 4 7 8 IIxCDD

2 3 7 8 9 HxCDD
2 3 6 7 8 HxCDI
2 3 4 7 8 IIxCDI
2 3 7 8 9 HxCDP

23 ( ( " 7 8 IIxCDI
2 3 4 T 7 8 IIpCDD
2 3 1 6 7 8 IlpCDh
2 3 4 7 8 9 HpCDF

OCDD
OCDF

Aqueous
R-c RPD
70 130 <20
70 130/ <20
70 130 <20
70 130 / <20
70 130/ <20
70 130/ <20
70 130 / <20
70 130 <20
70 130/ <20
70130/ <20
70 1 30 / <20
70 130 <20
70 130/ <20
70 1 30 <20
70 130 <20
70 130 <20
70 130 <20

Solid
Rec Rl D
70 130V <20
70 130/ <20
70 130 <20
70 130 <20
70 130 ' <20
70 130/ <20
70 130/ <20
70 130 <20
70 130 <20
70 130 <2()
70 130 <20
70 130 <20
70 130 <20
70 130 <20
70 130 <20
70 130 <20
70 130/ <20

Corrective \ction

Must meet ritciii pn ir to simple analv si Dili reviewer sh uld
review ind judge all if tlie t irget e imp Hinds igimst the aceeptin e
criteria

If criteria ire not met reinalyze tlie daily stindard If the daily
stmdard fails 1 second time cahbratiin must be repelled Dita
reviewer should review and judge all of tlie target eompi unds
against tlie acceptance criteria

Inspect for milfunction Demonstrite that system i functioning
properly Reanalyze simples with standirds outside criteria

Re tune re calibrate

Document source of contammati n

Quihfy issoeiated data biased high or biased low is ippropnate

Investigate to determine mse ind document action liken diti
are acceplable

If MS/MSD results do not meet criteria tlie review T liouldreview
tlie data in c ni|uncti in with i tlier QC results t detennmc if the
problem i sp ciliet ilhe QC imples i r ystTiiiti

DAC \31 9< D0083
I I RC16J- R v i i n 1
him.
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Table 5 9

Qualitv Control for Precision and Accuracy for Southern Maryland Wood Treating Remedial Action Activities

QC Parameter Spiking Compounds

Spike Concentration

Water (ug/L) Soil (mg/kg)

Accuracy (%R)(a)

Water Soil

Precision(b)

Witei Soil I!

TCLP Lcachite SW 846 81MA Chlonn ited Herbicides and Pentachlorophenol (PCP) GC/ECD

LCS/MS/MSD

Surrog Ue Spike

2 4 D

245 TP

Pentachlorophenol

DCAA

200

40

20

20

51 116

56 111

40 150

50 130

<40

<34

<25

Watei Sediments, and Soils SW-846 8151A Pentachlorophenol (PCP) GC/ECD

LCS/MS/MSD

Surrog lie Spike

Pentachlorophenol

DCAA

20

20

004

004

40 150

40 150

<25 <35

Watei Sediments, and Soils SW 846 3S20C(aq )/3540C(sol )/8310 PAHs HPLC

LCS/MS/MSD

Surrokitc Spike

Ben7o(a)anthr icene

Benzo(b)nuoranthene

Ben7o(k)fluoranthene

Bcnzo(a)p) rcne

Chvscnc

Dibcn/o(a h)anthrjcenc

Indeno(l 2 3 cd)p)rcne

Ben/o(a)p} renc

4 4 Dibroniooctafluorobiphenv 1

p Tcrphcnv 1

064

1 28

064

064

064

128

064

50

80

75

00213

0 0427

00213

00213

00213

0 0427

00213

0267

0427

0 250

59 117

67 119

69 124

52 123

58 117

60 127

50 116

40 120

30 120

30 150

48 129

61 125

68 128

41 142

44 129

54 135

55 120

30 150

25 150

30 150

<36

<32

<34

<44

<36

<41

<40

<50

<40

<37

<37

<53

<5()

<40

(i) Laboraton Control Sample (LCS) limits arc based on historical performance data and are updated annually
(b) Precision listed for the LCS value is calculated as the moving range for successive LCS recoveries

D \ C \31 9^ D0085
11 R C K ( Rev i i n 1
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Table 5 9 (Continued)
Qualitj Control for Precision and Accuracy for Southern Maryland Wood Treating Remedial Action Activities

QC Parameter Spiking Compounds

Spike Concentration

Water (ug/L) Soil (mg/kg)

Accuracy (%R)(a)

Water Soil

Precision(b) 1

Watei Soil 1

Water Sediments, and Soils SW 846 "5030/8260B Volatile Organic Compounds GC/MS

LCS/MS/MSD

Surrogate Spike

Ben/ene

Toluene

Chlorobcn/enc

1 1 Dichloroethcne

Trichlorocthene

1 2 Dichlorocth me d4

4 Bromofluorobcn/cnc (BFB)

Toluene d8

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

77 124

71 142

70 145

73 125

65 131

76 114

86 115

88 110

78 119

73 130

69 139

74 128

72 122

70 121

74 121

81 117

<29

<44

<46

<32

<41

<25

<35

<43

<33

<31

Water, Sediments, and Soils SW 846 3S20C(aq )/3S40C(sol )/ 8270C Semivolatilc Organic Compounds GC/MS

LCS/MS/MSD Phenol

2 Chlorophenol

1 4 Dichlorobcn7cne

N Nitroso di n propylammc

1 2 4 Trichlorobcnzenc

4 Chloro 3 methvlphenol

Accnaphthcne

4 Nitrophenol

2 4 Dimtrotoluene

200

200

100

100

100

200

100

200

100

67

67

3 3

3 3

3 3

67

33

67

33

3891

42 94

2890

53 115

4494

4597

49 103

52 117

57 115

35 97

3998

39 102

51 115

50 104

51 96

51 109

50 120

54 126

<33

<32

<38

<38

<38

<32

<33

<40

<35

<38

<36

<39

<39

<33

<28

<36

<43

<45

(i) Laboratory Control Sample (LCS) limits ire based on historical performance data and are updated annuallj
(b) Precision hslcd for the LCS value is calculated as the moving range for successive LCS recoveries

DACA31 95 D0083
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Table *> 9 (Continued)
Qu il itv Control foi Piecision and Accuracj for Southern Maryland Wood Treating Remedial Action Activities

QC Paiamcter Spiking Compounds

Spike Conccnti ation

Watei (ug/L) Soil (mg/kg)

Accuracv (%R)(i)

Water Soil

Precision(b)

Watei Soil

Watei Sediments, and Soils SW 846 352()C(aq )/3^40C(sol )/8270C Semivolatile Organic Compounds by GC/MS (continued)

LCS/MS/MSD

Surrogate Spike

Pentachlorophenol

Pyrene

Nitroben/ene d5

2 Fluorobiphenj 1

Tcrphenvl d!4

2 Fluorophenol

Phenol d5

2 4 6 Tribromophcnol

200

100

100

100

100

200

200

200

67

3 3

3 3

3 3

3 3

67

67

67

38 119

52 114

35 114

43 116

33 141

21 100

10 94

10 123

16 119

44 119

23 120

30 115

18 137

25 121

24 113

19 122

<50

<43

<63

<46

Water Sediments, and Soils SW 846 8290 Diovms and Furans HR/GC/MS

LCS/MS/MSD tetra octa Dioxins and Furans 0 0002 0 002 0 00002 0 0002 50 150 50 150 <5() <50

TCI 1 I tachatc SW 846 8081A Chlorinated Pesticides GC/ECD

LCS/MS/MSD gamma BHC (Lmdane)

Hcptachlor

Aldnn

Dieldnn

Endrin

4 4 DDT

2 5

2 5

2 5

50

50

50

56 125

25 128

25 136

63 113

69 125

56 139

<42

<63

<68

<31

<34

<51

( i ) Labonlorv Control Sample (LCS) limits arc based on historical performance data and are updated annually
(b) Precision listed for the LCS value is calculated is the moving range for successive LCS recoveries
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Table S 9 (Continued)
Quality Cont io l foi PICUSIOII ind Aceuiacy for Southern Mai y land Wood Trcadiij, Rcmcdi il At I ion Admins

QC I H tmclei

Surrog ilc Spike

Spiking Compound"!

DCB

rex

Spike Concentration

W Uer (ug/L)

10

1 0

Soil (mj,/kk)

Accuracy (%R) (a)

Water

30 150

30 150

Soil

Prceision(b)

Water Soil

Watei , Sediments and Soils SW 846 300SA/7470A/7471A Mercury Cold Vapor Atomic Absorption

LCS/MS/MSD Mercury 4 2 90 119 45 156 <18 <15

Water Sediments and Soils SW 846 300SA6010B Metals ICP

LCS/MS/MSD Arsenic

Barium

C adnmim

C hromium

I ead

Selenium

Silver

2000

2000

50

200

500

50

500

85 108

87 109

84 101

90 105

81 105

72 99

87 107

49 149

70 131

57 144

54 141

88 119

52 148

50 146

<15

<13

<10

<10

<15

<17

<12

<15

<1S

<15

<15

<15

<15

<15

(a) 1 ibor itory Control Sample (LCS) limits arc b iscd on historical performance data and are upd itcd annually
(b) Precision listed for the LCS value is c ilculated as the moving range for successive LCS recoveries
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Sx
Analytical

0
es

T ible 5 10
1'ield Equipment List and Calibration and Maintenance

Equipment
Tvpc

PID

LEL
(H2S
Combustible
Gases
Oxjgcn)
Water
Qualitv
(pH
temperature
dissolved
oMgcn and
depth)

Aerosol
Monitor

Manufactuicr

HNU Sv stems
Inc

Industrial
Scientific

Hv drolab

MINIRAM
M1E Inc

Model

PI 101

HMX
271

Scout 2

PDM 3

Field Equipment Calibration and Maintenance

Measuiement
Ob|cttivcs

Trace organic
giscs in the
atmosphere

Ambient oxygen
hv drogcn sulfidc
and combustible
gases

pH temperature
dissolved o\jgcn
(DO) and depth

Airborne
particulates

Calibration
Frequencv

Once per day

Beginning and
end of day

Beginning of
day

Factory
calibrated

Procedure and Standards (1)

Calibrated m accordance with manufacturer s
SOPs against the requisite span gas Carbon
filters used to distinguish between VOHs and
methane Background correction made for
measured responses for soil borings or split
spoon samples in ambient air PID calibrated
against an FID for UST work
Calibrated in accordance with manufacturer s
specifications and SOPs

pH calibrated with 70 & 4 0 or 10 0 buffers
& checked with the third std (more frequentl} if
the change of temperature is > 5°C)

temperature calibrated annually against NIST
thermometer

DO calibrated against sat air or Winklcr

Zeroed at the beginning of each dav

Instrument Specific Maintenance
(0

Monthly
1 ) Clean UV lamp
2) Clean ion chamber
3) Check electronic sensors

Monthlj
1) Clean Screen
2) Recharge batterv
3) Check electronic sensors

Dail}
1) Check Batteries
2) Check probe for cracks
3) Check filling solution
4) Clean electrode
5) Check reference junction
6) Check response time
7) Check DO membrane for
deterioration
8) Check thermometer for cracks
and gaps in mercury
Quarterlv
I) Replace DO screen
2) Check batter) pack
3) Check sensor electronics
1) Clean sensor chamber & windows
2) Batterv Pack Replacement
3) Battery Charging

(1) Consult the owners manual for further details on calibration procedures and instrument specific maintenance
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6 0 INTERNAL QUALITY CO^ TROL CHECKS

This section discusses the internal quality control components that will be used b, ICF Kaiser dunng
operations at SMWT This section presents the SMWT quality control measures designed to address USEPA and
USAGE control specifications Correctiv e action and quality assessment requirements are presented in Sections
8 0 and 9 0 respectiv elv

6 1 LABORATORY QUALITY CONTROL ELEMENTS

Laboraton analytical goals are summarized in Section 5 0 and Table 6 1 for SMWT parameters of
concern Specific laboratory QC protocols are contained m the laboratones QAPs (Appendices C D E and F)

Table 6 1
Analv tical Qualitv Control Elements of a Qualitv Assurance Program

Item

Analytical Method

Chemical Data Packages

Quarterly Laboraton
Internal Audit Reports
Laboratory Chain of
Custody
Laboratory System
Controls

Holding Time

Method Blanks

Matnx Spikes and
duplicates

Surrogates

Serial dilution

Resolution Check
Measures

DQO

C

A.PC

R

R

R

A.PR

A

A.P

4

A

A

Parameter

All

All

All

All

All

411

All

All

All

Metals

Pesticides/PCBs

Frequencj of
Association
Each analysis

Each lot/batch

PerLabQ4PP

411 sample containers

During laboratory
operations

Each analysis

Each lot/batch

Eadi lot/batch

Organic fractions
including QC samples
Each lot/batch

Each lot/batch

Cntena Requirement

Method analysis based on
USEPA standard methods
Pass peer rev iew and formal
QA/QC check
No deficiencies

No deficiencies

Custod\ of sample within
laboraton fully accounted for
and d IT a!
\o o i™ai -, I_K ._,^]u
Modifications)
No target analvtes detected in
the method blanks
Must meet USEP 4 criteria as
defined in Table 5 2 to Table
59
Required to meet the stricter
of the USEPA criteria
Must meet USEPA cntena as
defined in Table 5 7
Must meet USEPA cntena as
defined in Table 5 4

Legend
C=Cornparabilitv A=4ccurac>
R=Representati\ en ess
P=Precision

6 1 1 USEPA QC Samples

USEPA QC samples will be prepared in accordance with analytical methodologv specifications Qualitv
control samples must be analyzed to provide quantitative data to determine the performance of the method
Control samples are samples introduced into the tram of environmental samples to monitor the performance of the
analytical method The following QC samples will generallv be included in each analytical lot

• Instrument calibration

• Continuing calibration

• Method blank

• Matnx spikes and duplicates
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Section 6 0
Internal Quahu Control Checks

In addition even organic sample will be spiked with a surrogate spike Method specific QC measures
\\ ill be enforced for the RA Table 6 2 presents an ov en lew of the scheduled QC samples cntena and correctiv e
action

Table 6 2
Scheduled QC Samples Criteria and Corrective Action

Procedure

Initial Calibration

Dath Calibration Standard
Continuing Calibration
Check
Method Blanks

Surrogate

Matnx Spike and
Duplicates

Frequencv of QC
Procedure

Set up major
maintenance and quarterh

1 per batch
Minimum of 3% ( 1/20
samples)
1 per batch

even sample rncludin_
QC samples
1 per 20 samples

General Acceptance
Cntena

Performed at the method
specified frequency

%RSD van b\ <oO/o
%D < 2i%

No tareet analvtes

r :>0%

± 25%

Corrective Action

Estimate detected data
Non-detects are not
qualified
Estimate data
Estimate data

Identify source of
contamination
Estimate data

Estimate data

6 1 2 USAGE QA Samples

QA ov ersight of analvtical data mav be provided bv the USACE through the review and ev aluation of split
samples Approxumatelv 10% of the environmental samples collected for the RA will be shipped to the USACE
laboratory ITS Environmental for analv sis The point of contact is Chns Kellev at (802) 633 120 j The address is
33 South Park Dnve Colchester VT 03446 No split samples will be collected from the untreated soil hot cvclone
dust penmeter air monitonng or soil screening Splits of pit venfication samples will be collected at a frequencv of
10% with a minimum of 2 split samples from each pit Splits of treated soil samples will be collected at a frequencv
of 1 each week for the first month (or first 10 000 CY processed) After the first month split sampling will be
reduced to 1 split everv 2 months with approval At the opening of each pit split sampling will be increased back
to 1 each week for the first two weeks

6 2 FIELD QUALITY CONTROL

Vanous field QC samples will be emplov ed throughout the sampling phase of the RA to demonstrate the
mtegntv of data used for decision making purposes QC samples include decontamination source water field
(nnse and tnp) blanks duplicates and temperature blanks Table 6 3 provides an ovemevv of QC samples that
w ill b° used on this project Table 6 4 summarizes the Field QC elements discussed in this QAPP

Table 6 3
Tvpes of Field Qualitv Control Samples

Tvpe of Control
Duplicate Sample

Rins Blank

T trip Tatur Blank

Tnp Blank

Source ̂  at T

Purpose of Sample
to ensure precision in sample homogenertv

dunne collection and anaksis
to ensure the decontamination of sampling

equipment has been adequats-K performed to
assess cross contamination and/ or incidental
contamination to th sample container

to venf\ sjmpl coolernrtperalure dunng
transport

to determin if TOSS contamination occurs
dunng shipment or storage with \ OC samples

lo confirm a decontaminated v> ater source
on sit

Collection Frequencv
10 ol field samples per matn\

1 p T 20 samples or 1 per da\

1 temp Taturc blank pe^ cooler

1 tnp blank pT coole-- of VOC samples

1 per site
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Section 6 0
Internal Qualrtv Conlrol Checks

Table 6 4
Field QC Elements of a QA Program

Item

Source \\ at T

Field Duplicates

Tnp Blank

Rinse Blank

Chain of Cuslodv
Field Logbook
Field Instrument
Calibration Logs

DQO

R. 4

P

R_ 4

R- 4

R
R
4

Parameter

411

411

Volatiles in water

All

All
All
411

Frequencv of
Association
per pro|ect

1 per 10 samples

1 per cooler w ith
\olatiles
1 per 20 amples per
matnx per equipment
type
even sample
even sample
even measurement

Criteria Requirement

Les than LS4CL reporting
limit or if detected appro\ ed
b\ USACE
RPD < 35
No target analvtes

\o target analytes

No target analvtes
Filled out correct! \
All measurements must ha\ e
associated calibration
reference

Legend
A=Accuracr1

R=Representativeness
P=Precision

6 2 1 Source Water

The charactenstics of water used for gross decontamination will be determined pnor to use to ensure
contamination contnbutions are adequate!} distnbuted and accounted for dunng data v alidation Water from an
approved source will be tested once unless a different source designation is required Anahtes should not be
detected m the source water above the regulator} limits established for performance cntena

6 2 2 Rinse/Equipment Blanks

The nnse blank determines whether decontamination procedures have been adequately performed and that
there is no cross-contamination of samples betw een sampling ev ents Rinse blanks w ill be collected at a rate of one
per type of equipment per decontamination event not to exceed five percent for cntical samples A consistent
volume of analvte free water will be poured over the equipment and collected in a sample container Rinse blanks
will be presen ed and handled identically to aqueous environmental samples Rinse blanks will be analyzed for all
parameters associated with the decontamination event

6 2 3 Tnp Blanks

Tnp blanks are used to determine if am on site atmosphenc contaminants are seeping into the sample
v lals or if anv cross contamination of samples is occurring dunng shipment or storage of samples containers Trip
blanks will be provided b> the off site laboratory and will be included with each shipment of samples requmng
VOC water analvsis The tnp blank will be contained m a 40 mL teflon lined septum vial comprised of analvte
free water presen ed with 1 1 HCI to pH <2

6 2 4 Temperature Blanks

Temperature blanks will be used to demonstrate samples are stored at 4+2 C dunng transit to the
laboraton Off site laboratones will provide the temperature blank and will measure its temperature upon sample
receipt

6 2 S Duplicate Samples

Field duplicates are analyzed to ensure precision in sample homogeneity dunng collection and analv sis
activities Duplicate samples will generally be collected from areas known or suspected to be contaminated or at a
regulaton point Duplicates will be collected at a frequencv of one per 10 samples or 10%
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7 0 DATA REDUCTION, VALIDATION, AND REPORTING

The intended use of the data and the associated acceptance cntena for data quality will be determined
before the data collection effort begins Reported data will include when appropnate statements of precision
accuracv representativeness completeness and comparability Data processing procedures will be documented,
rev icwed. and corrected as required to meet USEPA Region III data quality requirements The laboratory QA
Manager will be responsible for data

71 DATA COLLECTION

Data are initial!) collected, converted to standard reporting units (e g mg/kg for solid media ug/L for
aqueous media ug/m3 for penmeter air and ng for stack air) and recorded in standard formats bv, the off site
laboratory The laboratory Chemist conducts preliminary data analyses using a vanety of methods and procedures
Because many analytical instruments are microprocessor controlled, some of the requisite analyses can be
performed directlv in the instrument s operating or outputtmg mode Those instruments interfaced, to stand alone
computers or microprocessors often permit data anah sis programs to be written and modified to produce data
formats specifically suited to end user requirements Data requinng manual recording integration and/or analysis
ma) be converted to a more appropnate format pnor to subsequent anal) ses Through all stages and aspects of
data processing the data are checked for translation or transcnption errors The laboratory QA Manager or other
designated individual not directlv involved m the anah sis will review the data for acceptability pnor to
transmission to ICF Kaiser

72 DATA REDUCTION

Data reduction frequently includes computation of analytical results from raw instrument data and
summary statistics including standard errors confidence intervals test of hypotheses relative to the parameters
and model v alidation Data reduction procedures address the reliability of computations and the overall accuracv.
of the data reduction The numencal transformation algonthms used for data reduction will be verified against a
known problem set to ensure that the reduction methods are correct The equations and the typical calculation
sequence that should be followed to reduce the data to the acceptable format are instrument and method specific
Where standard methods are modified, data reduction techniques will be descnbed in a report accompanying the
data

7 2 1 Gas Chromatographv/Mass Spectrometrv Results

Qualitative identification will be determined bv obtaining extracted ion current profiles (EICPs) for the
pnmary ion mass to charge ratio (m/z) and the secondary masses for each compound Positive identification will
be based on the following cntena

• The intensitv of the three charactenstic masses of each compound must maximize m the same ratio (± 20
percent) within one scan of each other

• The relative retention time must fall within 30 seconds of the retention time of the authentic compound
and

• The relative peak heights of the three charactenstic masses m the EICPs must fall within 20 percent of the
relativ e intensities of these masses in a reference mass spectrum (e g standard analv sis or reference
library)

Structural isomers to be listed as separate compounds must have acceptable resolution Acceptable
resolution is achieved if in a standard mix the baseline to vallev height between the isomers is less than 25
percent of the sum of the two peak heights Otherwise structural isomers will be identified as isomenc pairs

The calculation for the concentration for the suspect peak will be made using the average response factor
(RF) for each compound which was obtained from the dailv calibration
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Section 7 0
Data Reduction V alidation and Reporting

7 2 1 1 Water

C = (A )(CJ(V,)
(AJ(RF)(V

(D)

where
C = Compound concentration (ug/L)
AU = Peak area of charactenstic in m/z for the compound to be measured
A = Peak area of charactenstic m m/z for the internal standard
C = Concentration of the internal standard (ug)
V, = Final volume of total ex-tract (uL) used in SVOC anah ses
V = Volume of water (L) extracted or purged
V = Volume of extract injected for SVOC analv ses (uL)
D = Dilution factor and
RF = Compound response factor calculated from the follow mg equation

RF =
(A )(C )
(A )(C )

where
A,
A,
CK

C

7 2 1 2 Soil

Area of the charactenstic ion for the compound being measured
Area of the charactenstic ion for the specific internal standard
Concentration of the specific internal standard and
Concentration of the compound being measured

C (jug/ g) =
(A )(CJ(1 ,)

(AJ(RF)(\
(D)

where
C = Compound concentration in the soil sample (ug/g)
Ay = Area of the charactenstic ion for the compound being measured
CB = Internal standard concentration (ug)
A = Area of charactenstic ion for the specific internal standard
V, = Volume of total extract (uL)
V = Volume of extract injected (uL)
W = Mass of sample extracted or purged (g)
D = Dilution factor and
RF = Compound response factor calculated from the calibration cun e using the same equation as that

used for water samples

7 2 2 Gas Chromatographic Results

Calculations will be performed for each compound after it is identified Identification will be based on the
relativ e retention time (RRT) ratio of the suspect peak compared to the internal standard as compared to the
number RRT calculated from the calibration curve The concentration of the compound will be determined bv
companng the relativ e response factors calculated from the calibration cun e and the peak area of the compound
using the following equation
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Section 7 0
Data Reduction Validation and Reporting

7 2 2 1 Water

C (fig/L) = (A )(C )
(A )(RF)(V )

(D)

where

V
D
RF

= Concentration of the compound in the sample (ug/L)
= Compound peak area
= Internal standard (ug)
= Internal standard peak area
= Volume of w ater extracted (L)
= Dilution factor and
= Compound response factor calculated from the follow mg equation

RF = (A. HO

(4 HO

where
A,

7 2 2 2 Soil

= Compound response measured m area counts from the calibration curve
= Internal standard response measured m area counts from the calibration curve
= Internal standard concentration and
= Compound concentration from the calibration curve

C
(A )(CJ

(Aa)(RF)(W)
(D)

where
C = Compound concentration m the soil sample (ug/g)
AU = Compound response measured m area counts
CK = Internal standard concentration (ug)
AU = Internal standard response measured in area counts
W = Mass of sample extracted (g)
D = Dilution factor and
RF = Compound response factor calculated from the calibration cun e using the same equation as that

used for water samples

7 2 3 Cold Vapor Atomic Absorption Results

Photometnc absorbance is gov erned bv the relationship

j r\r\

Absorbance = loe = 2 log %T
%T

where

%T = 100 % absorption
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Data Reduction \ alidation and Reporting
Section 7 0 TL,

6y

Percent absorption is based on the amount of light of a particular wavelength absorbed bv a specific metal
Its calculation is based on the loss of light after a beam of light of a particular wavelength is passed through a
flame into which a solution containing metals of interest has been aspirated

Calibration curves establishing the absorbance relationship with concentration will be generated at v anous
concentrations From these cun es a companson will be made with absorbance from sample measurement Since
absorbance is directlv related to concentration a plot of the two parameters will be linear within operable ranges
and will allow for determination of unknown concentrations in solutions (direct samples or extracts) after
measurement of absorbencies

73 REPORTING

731 Reporting Limits

Aqueous and toxicity charactenstic leachate procedure (TCLP) sample results will be reported in u.g/L
Solid samples w ill be reported on a dry w eight basis in units of mg/kg Air will be reported in units "of ppbv Tables
7 1A and 7 IB present sediment excavation requirements for Paragon and ECC respectiveh Table 7 2A and 7 2B
present soil excavation requirements and performance cntena (PAHs and carbazole onlv) for Paragon and ECC
respectiveh Additional soil and sediment performance cntena are presented in Tables 7 3A and 7 3B for Paragon
and ECC respectiveh Water treatment effluent cntena for the SMWT discharge samples are contained in Tables
7-4A and 7-4B for Paragon and ECC respectiv eh Stack emission and ambient air quahtv cntena for Air Recon.
Core Texas and Air Toxics are presented in Tables 75 7-6A and 7 6B respectiveh Tables 7 1 through 7 6 also
present laboraton reporting limits

7 3 2 Rounding Rules

The following rules will be used for the purpose of rounding in data v alidation and reporting

• If the figure following those to be retained is less than five the figure is dropped and the retained
figures are left unchanged

• If the figure follow ing those to be retained is greater than fiv e the figure is dropped and the last
figure is raised bv one For example 1 26 is rounded off to 1 3

• If the figure following those to be retained is five and if there are no figures other than the zeros
bevond the five the figure five is dropped and the last place figure is increased bv one if it is an odd
number or it is kept if it is an even number For example 1 45 is rounded off to 1 4 while 1 35 is
rounded off to 1 6

7 3 3 Chemical Data

Electronic and hard copv chemistry data will be prov ided to ICF Kaiser bv the laboraton Method blank
data will generallv be reported as less than the reporting limit for each analvte Values detected above the
reporting limit will be reported as determined v alues below the reporting limit but above the IDL (for inorganic)
and MDL (for organic) will be reported and qualified as estimated Table 7 7 outlines the electronic data
dehv erable format to be incorporated into an Excel spreadsheet The file should be ASCII delimited (CSV format)
The character stnngs should be capitalized except for ANALYTE field All null fields require a place holder
indicated bv two adjacent commas

7 3 4 Geotechmcal Data

Geotechnical data collected in support of SMWT RA activities include percent moisture and densitv
TDU selection will be based on the percent moisture and chemical charactenstics of the untreated feed Densitv
\\ill be used to estimate the pounds per cubic )ard of soil excavated
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Section 7 0
Data Reduction \ alidation and Reporting

Table 7 1A (Paragon)
Sediment Excav ation Cntena

Parameter | On site Reporting
1 Limit (mg/kg) (1)

Reporting Limit
(mg/kg) (1)

Cntena

Pol v nuclear Aromatic Hvdrocarbons bv SW 846 3540C/8310 (3550M/8270 on site)
High Molecular weight PAHs
Benzo fa] anthracene
Benzo[b]fluoranthene
Benzofk]fluoranthene
Benzo|a]pyrene
Chry sene
Dibenzo[a h]anthracene
Fluoranthene
Indeno[l 2 3 cd]pyrene
Pyrene

0208
0 193
0249
0 179
0 161
0209
0 139
0211
0229

0003
0003
0002
0003
0002
0003
0003
0002
0002

Sum less than
9 6 mg/kg

Low Molecular weight PAHs
Acenaphthene
Acenaphthvlene
Anthracene
Fluorene
Naphthalene
2 Methylnaphthalene
Phenanthrene

0096
0 103
0 147
0 109
0 139
0330
0 119

0020
0030
0002
0003
0015
0020
0002

Sum less than
3 2 mg/kg

Pentachlorophenol bv SW 846 8151A (3550M/8270 on site)
Pentachlorophenol | 0 374 0004 0 4 mg/kg

Table 7 2A (Paragon)
Soil Excav ation and Performance Cntena

Parameter On site
Reporting Limit

(mg/kg) (1)

Reporting Limit
(mg/kg) (1)

B(a)P
Equiv alence

Factor
Polynuclear Aromatic Hvdrocarbons bj S\\ 846 3540C/8310 (3550M/8270 on site)
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzofk]fluoranthene
Benzo[a]pvrene
Chn sene
Dibenzofa h]anthracene
Indenofl 2 3-cd]pvrene

0208
0 193
0249
0 179
0 161
0209
0211

O O O j
0003
0002
0003
0002
0003
0002

0 1
0 1
001
1 0

0001
10
0 1

Semivolatile Organic Compounds bv SW 846 3S40C/8270C (3550M/8270 on site)
Carbazole || 0 145 0330 OOOj

Cntena

surface soil
0 1 ppm B[a]P

equiv alence
subsurface soil
1 0 ppm B[a]P

equiv alence

(1) Laboratones have established Reporting Limits (RLs) as laboraton quantitation levels These are the minimum concentrations to be reported for
routine laboralon anah ses in clean environmental matnces The RLs are \ alues believ ed to pro\ ide greater than 50 probability of avoiding a ialse
negativ e
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Ai-^i >n i
Data Reduction Validation and Reporting

Table 7 1 B (ECC)
Sediment Excav ation Criteria

Parameter Reporting Limit
(mg/kg)

Cntena
(mg/kg)

PAHs bv 3540C/8310
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Chrv, sene
Dibenzo[a h]anthracene
Fluoranthene
Indenofl 2 3 cd]pvrene
Pyrene
Acenaphthene
Acenaphthv lene
Anthracene
Fluorene
Naphthalene
2 Methylnaphthalene
Phenanthrene

0007
0017
0007
0007
0017
0007
0007
0007
0007
0007
0007
0007
0007
0007
0007
0007

Sum less than 9 6

Sum less than 3 2

PCP bv 3540C/8270C
Pentachlorophenol || 0 167 04

7 2B (ECC)
Soil Performance Cntena (Excav ation and Treated)

Parameter Reporting Limit
(mg/kg)

B(a)P
Equivalence

Factor

Cntena

PAHs by 3540C/8310 and SVOCs by 3540C/8270C*
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyrene
Chrvsene
Dibenzo[a hjanthracene
Indeno[l 2 3-cd]pvrene
Carbazole*

0007
0017
0007
0007
0017
0007
0007
0167

0 1
0 1
001
10

0001
10
0 1

0003

surface soil
0 1 ppmB[a]P

equiv alence
subsurface soil
1 0 ppm B[a]P

equiv alence

DACA31 95 D0083
TERC 166 Revision 2
December 1998

Southern Man land VA ood Treating Site
QualiU Assurance Proiect Plan

Final Document



Section 7 0
Data Reduction V alidation and Reporting

Table 7 3A (Paragon)
Soil Performance Cnteria

Parameter Reporting Limit
(ug/L)(l)

HW Char/Toxicitv
Regulatorv Lev el (ug/L)

Delisting Cntena
(ug/L) (2)

Polv nuclear Aromatic Hvdrocarbons bv HPLC SW 846 1311/3520C/8310
Acenaphthene
Acenaphth) lene
Anthracene
Benz[a]anthracene
Benzo[b]fluoranthene
Benzo[k]fluoranthene
Benzo[a]pyTene
Chry sene
Dibenzo[a h]anthracene
Fluoranthene
Fluorene
Indeno[l 2 3 cd]pvrene
Naphthalene
2 Meth) Inaphthalene
Phenanthrene
Pvrene
Total PAHs

10
10
1

05

1
05

1
05

1
1
1
1
5

20
05
05

NA

100000

600000
02
6

200
10
60
0 1

60000

6
60000

100
60000

Semivolatile Organic Compounds bv GC/MS SW 846 1311/3520C/8270C
4 Chloro 3 methvlphenol
(p Chloro m cresol)
2 Chlorophenol
2 4 Dimethv Iphenol
2 4 Dimtrophenol
Carbazole
Phenol
2 3 4 6 Tetrachlorophenol
1 4 Dichlorobenzene
2 4 Dmitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
2 Methvlphenol
3 Methvlphenol
4 Methvlphenol
Nitrobenzene
Pvndme
2 4 5 Tnchlorophenol
2 4 6 Tnchlorophenol

100

100
100
500
100
100
100
100
100

j 100
100
100
100
100
100
100
100
500

100

7500
130
130
500

3000
200000
200000
200000
2000
5000

400000
2000

10000

10000
40000
4000
200

1000000
60000

200000
500

(1) Laboratones have established Reporting Limits (RLs) as laboraton quantitation levels These are the minimum concentrations to be reported for
routine laboraton anaK ses in clean en\ ironmental malnces The RLs are \ alues believed to pro\ ide greater than 50 probabilrtv of avoiding a false
negalive
(2)" 4s identified in the ROD

D4C-J1 95 D0083
FFRC166 Re ision "
December 1998
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Section 7 0
Data Reduction \ alidation and Reporting

7 3B (ECC)
Soil Performance Cntena (Treated Onlv)

Parameter I Reporting Limit
1 (ug/L)

Cntena
(ug/L)

TCLP PAHs bv 1311/3S10C/8310
Acenaphthene
Acenaphth) lene
Anthracene
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo [k] fluoranthene
Benzo[a]pyrene
Chrysene
Dibenzo[a h]anthracene
Fluoranthene
Fluorene
Indeno[l 2 3 cd]pv,rene
Naphthalene
2 Methvlnaphthalene
Phenanthrene
P)Tene

1
1
1

02
1
1
1
1

0 1
1
1
1
1
1
1
1

100000

600000
02
6

200
10
60
0 1

60000

6
60000

100
60000

TCLP SVOCs by 1311/3510C/8270C
4 Chloro 3 methvlphenol
2 Chlorophenol
2 4 Dimethylphenol
2 4 Dimtrophenol
Carbazole
Phenol
2 3 4 6 Tetrachlorophenol
1 4 Dichlorobenzene
2 4 Dimtrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
2 Meth)lphenol
3 Meth)lphenol
4 Methvlphenol
Nitrobenzene
Pyndme
2 4 5 Tnchlorophenol
2 4 6 Tnchlorophenol

10
10
10
10
10
10
10
10
10
10
10
10
10
20
20
10
10
10
10

10000
10000
40000
4000
200

1000000
60000
7500
130
130
500
3000

200000
200000
200000

2000
5000

200000
500

D4C43I 9^ D0083
TERC 16 6 Revision 2
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Section 7 0
Data Reduction V alidation and Reporting

Table 7 3A (Paragon Continued)
Soil Performance Criteria

Parameter | Reporting Limit
II (ug/L) (1)

HW Char/Toxicitv
Regulator) Lev el (ug/L)

Delisting Cntena
(ug/L) (2)

Pesticides GC/ECD SW 846 1311/8081A
y BHC (Lmdane)
Chlordane
Endnn
Heptachlor (and its oxides)
Methoxychlor
Toxaphene

1
10
2
2
10

100

400
30
20
8

10000
500

Volatile Organic Compounds bv GC/MS - SW 846 1311/5030/8260B
Benzene
2 Butanone (MEK)
Carbon tetrachlonde
Chlorobenzene
Chloroform
1 2 Dichloroethane
1 1 Dichloroethene
Tetrachloroethene
Tnchloroethene
Ethvlbenzene
StvTene
X)lene
Vinyl chlonde

25
100
25
25
25
25

2->
25
25

25
25
100
50

500
200000

500
100000
6000
500
700
700
500

200

300

40000
6000

600000

Herbicides and Pentachlorophenol bv GC/ECD SW 846 1311/8151A
2 4 D
245 TP
Pentachlorophenol

10 10000
1 1000

10 100000 60
Metals by Cold Vapor SW 846 1311/3005A/7470A
Mercury || 2 200
Metals bv ICP SW 846 1311/3005A/6010B
Arsenic
Banum
Cadmium
Chromium
Lead
Selenium
Sih er

50 5000
1000 100000
50 1000
100 5000
30 5000
50 1000
100 5000

(1) Laboratones have established Reporting Limits (RLs) as laboraton quantitation levels These are the minimum concentrations to be reported for
routine laboraton analyses in clean em ironmental matnces The RLs are values believed to prov ide greater than 50 / probability of avoiding a false
negativ e
(2) 4s identified in the ROD

D4C431 9^ D0083
TERC166 Revision 2
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Section 7 0
Data Reduction \ alidation and Reporting

7 3B (ECC, continued)
Soil Performance Critena (Treated Onlv)

Parameter | Reporting Limit
II (ug/L)

Cntena
(ug/L)

TCLP Pesticides bv 1311/8081
y BHC (Lmdane)
Chlordane
Endnn
Heptachlor (and its oxides)
Methoxychlor
Toxaphene

02
16
04
0 4
2
8

400
30
20
8

10000
500

TCLP VOCs bv 1311/5030B/8260B
Benzene
2 Butanone (MEK)
Carbon tetrachlonde
Chlorobenzene
Chloroform
1 2 Dichloroethane
1 1 Dichloroethene
Tetrachloroethene
Tnchloroethene
Ethylbenzene
Styrene
X)lene
Vinyl chlonde

10
100
10
10
10
10
10
10
10
10
10
30
10

300
200000

500
100000
6000
500
700
700
500

40000
6000

600000
200

TCLP Herbicides and Pentachlorophenol bv 1311/8151A
2 4 D
2 4 5 T P
Pentachlorophenol

10 10000
10 1000
2 60

TCLP Metals by 1311/3010A/6010A or 3020A/7000 where noted
Arsenic
Banum
Cadmium
Chromium
Lead
Mercury (7470A)
Selenium (7740)
Silver

250 5000
10 100000
25 1000
50 5000

250 5000
1 200

20 1000
50 5000

Parameter
Ignitabihtv by 1010 (flashpoint)
Corrosivity bv 9045 (pH)

Reporting Limit
190°F
±0 1

Total Reactive Cyanide bv 9012 A || 05 mg/kg
Total Reactive Suifide by 9030A || 4 mg/kg

Cntena
>140°F
2 125

250 mg/kg
500 mg/kg

DAC431 95 D0083
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Section 7 0
Data Reduction \ alidation and Reporting

Table 7 3A (Paragon, Continued)
Soil Performance Cntena

Parameter | Reporting Limit
II (D

HWChar
Regulatory Level

Delisting Cntena
(2)

Ignitabihty SW 846 1010 (Chapter 7)
Flashpoint || +1 (°F) 140 ( F)
Corrosivitv SW 846 9045
pH || ±001 2 125

Total Releasable Cj anide SW 846 (Chapter 7)
Releasable Cyanide | 0 5 (mg/kg) 250 (mg/kg)
Total Releasable Suifide SW-846 (Chapter 7)
Releasable Suifide | 50 (mg/kg) 500 (mg/kg)

(1) Laboratones have established Reporting Limits (RLs) as laboraton quantitation levels These are the minimum concentrations to be reported for
routine laboratory analyses in clean environmental matnces The RLs are values believed to provide greater than 50 probability of avoiding a false
negative
(2) As identified m the ROD

DAC431 95 D0083
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Section 7 (
Data Reduction V al djlion and Reportin_

%

Table 7 4A (Paragon)
SMWT Discharge Limits for Treated Water

Parameter Reporting Limit
(ug/L)

Av erage Discharge Limit
(ug/L) (1)

Maximum Discharge Limit
(ug/L)(l)

Polv nuclear Aromatic Hvdrocarbons (PAHs) bv HPLC SW 846 3520C/ 8310
Acenaphthene
Acenaphthv Icne
Anthracene
Benzo(a)anthracene
8enzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Chn sene
Dibenzo(a h)anthracene
Fluoranthene
Fluorene
Indeno(l 2 3 cd)pvrene
Naphthalene
Phenanthrene
P\Tene

1
1

0 1
005

0 1
005

0 1
005

0 1
0 1
0 1
0 1
0 5

005

005

22
22
22
22

22
23
22

25

22

22
TT

59

59

59

59

59

61
59

68
59

59
Q

25 67

Semivolatile Organic Compounds bv GC/MS SW 846 3520C/8270C
Carbazole
Bis (2 ethvlhexvl)phthalate
Di n but) 1 phthalate
Diethv 1 phthalate
Dimethv 1 phthalate
Phenol
2 Methvlphenol
4 Methvlphenol
2 4 Dimethv Iphenol
Pentachlorophenol

10
10
10
10
10
10
10
10
10

10*

103
27
81
19
15

18
13

279
57

203
47
26

36
20

Volatile Organic Compounds bv GC/MS - SW 846 S030A/8260B
Toluene
Chloroform
Methv lene chlonde
Benzene
Ethv benzene
Stv rene
Xvlenes (total)
Total Purgeables

5
5
5

5
•>
5

10

26
21
32
37
32

80
46
89
136
108

100

BODS bv USEPA 405 1
BOD^ (field) 3000 5000 10000

TKIS bv USEPA 3*51 2
I TKN | 200 1 20000

TPH bv GC SW 846 8015M
| TPH 1000 1M)00

j TSS bv USEPA 160 2
| TSS (field) 200 30000 4iOOO

if run bv method SW 846 8151 A. reporting limit is 0 1 ug/L

D \C431 JS D O O S 3
TFRC16 6 Revisior
Do-Tnber 1 °9P

7 ) S HithTn Marvland VAi od Fr dling Sit
Qualrtv 4.ssurdnct Pn ]txl Plan
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Section 7 0
Data Reduction Validation and Reporting

7 4B (ECC)
SMWT Discharge Limits for Treated Water

Parameter Reporting Limit
(ug/L)

Average Discharge
Limit (ug/L)

Maximum Discharge
Limit (ug/L)

PAHs b> 3510C/ 8310
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Chr) sene
Dibenzo(a h)anthracene
Fluoranthene
Fluorene
Indeno(l 2 3-cd)pvTene
Naphthalene
Phenanthrene
Pyrene

02
02
02
0 2
02
0 2
02
02
03
02
02
0 3
02
02
0 2

22
22
22
22

22
23
22

25
22

22
22
25

59
59
59
59

59
61
59

68
59

59
59
67

SVOCs by 3510C/8270C
Carbazole
Bis (2-ethylhexyl)phthalate
Di n but) 1 phthalate
Dieth)! phthalate
Dimethyl phthalate
Phenol
2 Methvlphenol
4 Methvlphenol
2 4 Dimethylphenol
Pentachlorophenol

5
5
5
5
5

5
5

10
5
5

103
27
81
19
15

18
13

279
57

203
47
26

36
20

VOCs bv 5030B/8260B
Toluene
Chloroform
Methv lene chlonde
Benzene
Eth)benzene
Stvrene
Xvlenes (total)
Total Purgeables

1
1

1
1

1

1

3

26
21
32
37
32

80
46
89
136
108

100

DACA31 95 D0083
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Section 7 0
Data Reduction \ alidation. and Reporting

1 4B (ECC, continued)
SMWT Discharge Limits for Treated Water

Parameter Reporting Limit
(ug/L)

Av erage Discharge
Limit (ug/L)

Maximum Discharge
Limit (ug/L)

Metals by 3010A/6010A or 3050B/7000 where noted
Arsenic (total)
Banum
Cadmium (7 131 A)
Chromium
Copper
Iron
Lead (7421)
Nickel
Selenium (7740)
Silver (7761)
Zinc
Total Phosphorus by 365 2
Fluonde by 340 2
Phenohcs bv 420 2
TKN by 351 2
TPH GRO by 8015M
TPH DRO by 8015M
Ammonia by 350 3

Tnv alent Arsenic b>
BR0021
Mercurv bv 1631
Cvanidebv 9012A

50
2

0 2
10
7

75
2
15
4
1

10
100
100
50

200
50
300
20

2

00005
10

200
1000
1 1
500

12
1500
3 2
160
50

110
500

10000

1200 @ pH = 7
760 @ pH = 8

190

0012
73

400
2000
3 9

1000
18

3000
82

1400
20
4 1
120
1000

20000

20000
15000
15000

18900 @ pH = 7
5600 @ pH = 8

360

2 4
31 3

DACV31 )*• D0083
TI RC166 Revision 2
December 1998
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Section 7 0
Data Reduction V, alidation and Reporting

Table 7 5 SMWT Emission Limits for Stack Air
Parameter Batch TDU Limits (g/s)

Emission Reporting
Continuous TDU Limits (g/s)

Emission 1 Emission 2 Reporting
Volatile Organic Compounds bv SW-846 8260
Benzene
Chlorobenzene
1 1 Dichloroethene
Tetrachloroethene
Ethv Ibenzene
SryTene
Toluene
Xvlenes (Total)
Vmvl Chlonde
1 1 1 Tnchloroethane
1 4 Dichlorobenzene
Bromomethane
Carbon Disulfide
Chloroethane
Chloromethane

2 53E 03
1 10E 01
4 78E 02
407E01
909E01
2 03E 01
4 50E-01

104
2 45E 04

4 12
3 05E 03
9 33E 03
741E02
6 22E 04
2 51E 02

4 64E 08
4 64E-08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08
4 64E 08

6 33E 03
2 75E-01
1 20E-01

102
227

5 08E 01
1 12
26

6 12E 04
l(b

7 64E 03
2 33E 02
1 85E 01
1 56E 03
6 28E 02

6 33E 03
275E01
1 20E 01

102
227

5 08E 01
1 12
26

6 12E 04
103

7 64E 03
2 33E 02
1 85E 01
1 56E 03
6 28E 02

1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07
1 16E 07

Semi volatile Organic Compounds b.v SW-846 8270A
Acenapthene
Acenapthvlene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chry sene
Dibenzo(a h)anthracene
Fluoranthene
Fluorene
Indeno(l 2 3 cd)pvrene
Napthalene
Phenanthrene
Pyrene
Carbazole
Bis (2 Ethvlhexyl)phthalate
Phenol
2 4 Dimethv Iphenol
2 Methvlphenol
4 Methvlphenol
Pentachlorophenol
1 2 Dichlorobenzene
Nitrobenzene

4 78E 04
5 88E GJ
4 78E 04
1 20E 04
1 OOE 05
1 20E 04
1 20E 04
4 78E 04
1 20E 04 J
1 96E 02
4 78E 04
1 20E 04
1 24E 01
2 34E 03

L 4 78E 04
1 34E 03
4 83E 02
4 54E 02
3 14E 02
5 26E 02
5 26E 02
1 20E 03
3 59E 01
1 20E 02

1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E 06
1 75E-06
1 75E 06

1 20E 03
147E02
1 20E 03
3 01E 04
2 50E 05
3 01E 04
3 01E 04
1 20E 03
3 01E 04
491E02
1 20E 03
3 01E-04
3 HE 01
5 86E 03
1 20E 03
3 35E 03
121E01
1 14E 01
7 85E-02
1 32E 01
1 32E 01
2 99E 03
897E 01
2 99E 02

1 20E 03
147E02
1 20E 03
3 01E 04
2 50E 05
3 01E 04
3 01E 04
1 20E 03
3 01E 04
4 91E 02
1 20E 03
3 01E 04
3 HE 01
5 86E 03
1 20E Oj
3 35E 03
121E01
1 14E 01
7 85E 02
1 j2E 01
1 32E 01
2 99E 03
897E01
2 99E 02

4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E-06
4 39E 06
4 39E 06
4 39E-06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06
4 39E 06

(1) Lmt btaiB db th p d ct f mi s on t limit (gs)asp e ted in App dt D of th POPPlan d mpl U 1 tun f h rs(10800s)
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Section 7 0
Data Reduction V alidation and Reporting

Table 7-6A (Core Texas)
SMWT Ambient Air Qualitj Limits

Parameter Reporting Limit (ppbv) Maximum Discharge Limit (ppbv) (1)
VOCs bv TO 14
Benzene 0058 0502(1 57ug/m3)

(1) Limit btain d fr m 2 year exposur f r hild adjusted nsk based concentrati D

Table 7-6B (Air Toxics)
SMWT Ambient Air Qualitv Limits

Parameter Reporting Limit (ppbv) Maximum Discharge Limit (ppbv) (1)
VOCs bv TO 14
Benzene 0 1 0502(1 57ug/m3)

(1) Luml bt in dfr m 2 y x p u r f hid djust d nsk has d cone trat

D4C43) 9"5 D-0083
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Section 7 0
Data Reduction \ alidation and Reporting

Table 7 7
Electronic Data Deliverable

Order
1
2
3
4
5

6
7
8
9
10
11
12
13
14
15
16

17
18
19
20
21

Sort Order

1

j
2

4

Field Name

SITE
LOCATION

DEPTH
LABNAME

SDG
FDELDID
MATRIX

LABSAMPLEID
METHOD

SAMPLEDATE
RECEIVEDATE

EXTRACTIONDATE
ANALYSISDATE

CAS
ANALYTE
RESULT

UNITS
DILUTION

DETECTIONLIMIT
LABQUALIFIER

SURROGATE

Field Type (size)
CHAR(20)
CHAR(20)
CHAR(10)
CHAR(IO)
CHAR(IO)
CHAR(30)
CHAR(2)

CHAR(20)
CHAR(20)

DATE
DATE
DATE
DATE

CHAR(15)
CHAR(50)
NUMBER

CHAR(IO)
NUMBER
NUMBER
CHAR(5)
CHAR(l)

Remarks
SMWTP

(Normallv left blank bv lab as place holder)
2 4
ABC LABS
SDG 010
WTUSE01
SS SB SW etc
9712001 1A
SW 846 6010B
12/01/97
12/02/97
12/03/97
12/04/97
71 43 2
Aluminum
485 (If non detect DonotuseBDL ND

NA report sample quantitation limit here )
UG/L UG/KG etc

100
100
IT B I UP etc
Y1 ifves ifno

74 DATA VALID ATION

Data v alidation is the process wherebv data are determined to be of acceptable or unacceptable quality
based on a set of pre-defined cntena b) ICF Kaiser Engineers These cntena depend upon the rvpe(s) of data
mv oh ed and the purpose for which data are collected

ICF Kaiser will coordinate the review of the data Data packages will be validated to ensure compliance
with specified analytical QA, and data reduction procedures data reporting requirements and required accuracv
precision and completeness cntena as defined m the USEPA Region III Modifications to the National Functional
Guidelines (NFGs) Data generated will be assessed for accuracv precision and completeness

75 DATA MA1SAGEMENT SCHEME

The levels of review are based on USACE guidance for data reduction review validation and reporting
as given m USACE Requirements for the Preparation of Sampling and Analvsis Plans (September 1994) (EM
200 1 3) The levels of review include data reduction data review (Technical Quaht) Control Administrative)
and data validation using USEPA Region III data validation guidance Innovative Strategies for Data Validation
June 1995 As referenced from EM 200 1 3 the components of the review levels are as follows

o Data Review The analv st who generates the analytical data has the pnme responsibiht) for the
correctness and completeness of that data Each step of this rev lew process mv oh es ev aluation of data
quality based on both the results of the QC data and the professional judgement of those conducting
the review This application of technical knowledge and expenence to the evaluation of data is
essential in ensunng that data of qualitv are generated consistentlv All data generated and reduced
shall follow well documented in house protocols This data review process is applicable to the
generation of analytical data as well as the generation of all field parameter data

• Technical Rev lew Anah sts rev lew 'V quality of their w ork based on an established seLaf guidelines
Rev lew cntena as established m each method, in this instruction and as stated within the off site

D4C43195D0083 712 Southern Man land V, ood Treating Site
TERC166 Re\ision2 Qualm 4ssurance Pro]eel Plan
December 1998 -Fmal Document



Section 7 0 /
Data Reduction \ alidation and Reporting n

laborator) Qualitv Management Manual shall be used The rev lew shall at a minimum ensure that (1)
sample preparation information is correct and complete (2) anal) sis information is correct and
complete (3) appropnate SOPs have been followed (4) analytical results are correct and complete
(5) QC samples are within established control limits (6) blanks and laborator) control samples are
within appropnate QC limits (7) special sample preparation and analytical requirements have been
met and (8) documentation is complete (am anomalies have been documented and forms completed.
holding times documented, etc ) Technical review is applicable to both laborator) and field
operations All ICF Kaiser personnel and subcontractors are responsible for reviewing all field
generated data to ensure that all work is completed in accordance with QC specifications

• Qualitv Control Qualitv, control rev lew shall be performed b) a supervisor or data review specialist
whose function is to provide an independent review of the data package This review shall also be
conducted according to an established set of guidelines and is structured to ensure that (1) all
appropnate laboratory SOPs have been followed (2) calibration data are scientificall) sound,
appropnate to the method, and completely documented (3) QC samples are within established
guidelines (4) qualitative identification of sample components is correct (5) quantitative results are
correct (6) documentation is complete and accurate (any anomalies have been documented and forms
completed holding times documented, etc ) (7) data are readv for incorporation into the final report
and (8) the data package is complete and readv for data archive If no problems are found with the
data package the review is complete If any problems are found with the data package an additional
10 percent of the sample results should be checked back to the sample preparatory and analytical
bench sheets This C)cle then repeats until either no errors are found in the data set checked or all data
hav e been checked

• Administrative Data Rev lew This review is performed b) the quaht) assurance officer or the program
administrator at the contractor laboratory This review should be similar to the rev lew as provided in
Lev el 2 except that it should provide a total overview of the data package to ensure its consistency and
compliance with this instruction All errors noted will be corrected and documented Administrative
data review is applicable to field operations through the review of all geotechnical data data
validation dehverables analytical data dehverables and integrated field parameter and analytical
data

• Data Validation Validation of the data will be performed b) personnel independent of the laboraton
generating the data as directed b) ICF Kaiser Data will be validated in accordance with USEPA
Region III Innovative Approaches for Validation of Organic and Inorganic Data (USEPA. 1995)
Cleanup v enfication samples w ill be v ahdated m accordance w ith M3 cntena Other samples w ill be
validated in accordance with Ml specifications

7 6 BLANK CONTAMINATION ASSESSMENT

Blank contamination assessment will be performed to determine the impact of field sampling and
laborator) anal) sis environments on data quaht) Field and laborator) QC blanks will be collected and processed
at the frequencv specified in section 6 0 Field and laborator) QC blank data will be rev lewed in accordance with
laboraton SOPs and methodologies and USEPA Region III Innov ativ e Approaches for Validation of Organic and
Inorganic Data (USEPA. 1995)

7 6 1 Field Blanks

Tnp Blanks Potential contamination dunng sample collection and shipment and in the laboratory w ill
be assessed through the ev aluation of tnp blanks for v olatile contamination Volatile contaminants detected in a
tnp blank and the associated samples will be flagged appropnatelv

Rinse Blanks The mtegntv of decontamination ev ents and sample cross-contamination w ill be ev aluated
bv the nnse blank Samples associated w ith nnse blanks excursions will be qualified accordingly

Temperature Blanks - Potential volatilization of parameters during shipment will be assessed through
the evaluation of temperature blanks Samples associated with temperature blanks excursions will be qualified
accordingh except v olatiles w mch mav be rejected
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Section 7 0
Data Reduction Validation and Reporting

7 6 2 Method Blanks

Method blanks will be used to determine the potential contamination from the laboratory em ironment and
analytical method used to process the sample Method blanks will be processed at the beginning of each analytical
run b) the laboratory to determine whether the internal laboratory environment reagents used during analv ses
analytical techniques or the instrumentation svstem are sources of contamination that could affect the integntv of
the sample

763 Assessment Process

The cntenon for the evaluation of blank contamination applies to an) blank associated with the samples
and states that no contamination should be in the blank If contamination is detected, data associated with the
blank will be carefull) evaluated to determine if there is an inherent vanability m the data for the lot or if the
problem is an isolated occurrence not affecting all samples m the lot Examples of USEPA cntena bv which the
blanks will be reviewed include

Inorganic

• An) analyte detected m the environmental sample at less than five times the concentration m the
associated blank will be qualified B

Organic

• The sample result is qualified B when the compound concentration is greater than the reporting
limit but less than ten times the amount m an) blank for common laboratory contaminants (i e
methylene chlonde acetone 2 butanone and common phthalate esters)

• The sample results for other contaminants are qualified B when the sample concentration is greater
than the reporting limit but less than fiv e times the amount detected m the associated blank

In cases where more than one blank is associated with a given sample qualification will be based upon a
companson with the associated blank having the highest concentration of the contaminant The mean
concentrations and standard deviation will be provided as a reference point Blank qualification will be added to
the data validation and the ICF Kaiser Project Manager will assess data usefulness based on the project DQOs
The Project Manager will make project decisions (use qualified data re sample re analyze) based upon the
analytical limitations of the data Contamination assessment results will be presented m the RA Report

7 6 4 Data Usabihtv Guidelines

Data points will be evaluated to determine whether the information can be used as the basis for remedial
action decisions This evaluation will be conducted according to the guidelines and specifications descnbed in the
October 1990 EPA document Guidance for Data Usability in Risk Assessment (USEPA. 1990b) and the following

• Review USEPA data qualifiers applied to the sample data Assessment of the impact of the qualifiers
on the usability of the data

• Reconciliation of all data receiv ed with that proposed in the RA and the anal) ses requested on the
chain of custodv documentation Compilation of all missing data points rejected data points and
notification of the ICF Kaiser Project Manager and Laboraton QA Manager

• Calculation of RPD v alues from concentrations of compounds or elements in the field replicate pairs
as well as compilation of all blank contamination Assessment of the impact of quaht) control data
on data quality

• Closure of all correctiv e action directiv es

• Assessment of project DQOs

• Calculations of project completeness
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8 0 CORRECTIVE ACTION

The Field Operations Manager and the on site CQC S>stem Manager are responsible for identifying
procedural non conformances and potential problems and for implementing correctiv e action to ensure that the
established DQOs specifications and SOPs are maintained In addition if a clanfication or adjustment to the
SOPs is required, the CQC Svstem Manager is responsible for revising SOPs and ensunng that the SOPs are
reviewed and approved b) the USACE state and federal regulator) agencies

Correctiv e action w ill be initiated through the dev elopment and implementation of routine internal qualitv
control checks Specific limits bevond which corrective action is required will be established for each svstem and
are referenced within the sections associated with those activities Corrective action requirements will be
implemented in response to deficiencies encountered dunng sv stem inspections

A closed loop corrective action svstem will be used to address svstem and data qualitv issues Steps
compnsing a closed loop corrective action s) stem include

• Defining the problem

• Assigning responsibility for problem mv estigation

• Investigating and determining the cause of the problem

• Assigning responsibilit) for problem resolution

• Verifying that the resolution has corrected the problem

Corrective actions will be categorized as either routine or non routine and will require short term or long
term action A communication path will be maintained between the person initiating the corrective action and the
QA staff Results of implemented corrective actions will be reviewed b) the CQC Sv stems Manager dunng
management s)Stem reviews and technical svstem audits

81 ROUTINE CORRECTIVE ACTION

Work Plans and SOPs will establish technical procedures and the associated QC requirements Where
possible the SOP will include specific cntena for determining the expected qualitv Routine correctiv e action w ill
mv oh e either short term action for sporadic problems or long term action for more chronic problems Correctiv e
action initiated at the project level will be reported to the CQC Sv stems Manager to ensure corrective action is
implemented and the problem is resolv ed

8 2 NON ROUTINE CORRECTIVE ACTION

Activities that are not cov ered b) a specific SOP require an iterativ e process w herebv the sv stems and QC
specifications are estimated pnor to the activ itv and adjustments are made as needed, dunng the course of the
activ it) The ICF Kaiser demonstrated expenence has shown that a structured problem solving process is ven
effectiv e in the elimination of root causes

Documentation on the corrective action requirements the assignment of responsibilit) for corrective
action due dates for completion of corrective action and validation of completion will be maintained Such
documentation will be reviewed dunng s)stem inspections Attached to the end of this section are the corrective
action forms The corrective action forms consist of a Corrective Action Request (Figure 8 1) Corrective Action
Plan (Figure 8 2) and Deficienc) Tracking Log (Figure 8 3)

The Corrective Action Request is completed bv the individual notifying a specific deficiency It is
important to document the problem descnption and location references and requirements affected structures and
activities and whether a corrective action plan is required If so the Project Manager or designee completes the
Corrective Action Plan as to the planned actions responsibility and time frame The CQC Svstem Manager
rev lews and may comment on the corrective action plan A deficiency tracking log should be kept for QA purposes
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Figure 8 1 Corrective Action Request

ICF KAISER CAR NUMBER

PRIORITY I ] HIGH []NORMAL

ISSUED CLOSED

TYPE II CORRECTIVE ACTION REQUEST
PART A NOTICE OF DEFICIENCY

PROJECT

PROJECT MANAGER CQC SYSTEM MANAGER

ISSUED TO (NAME & ORGANIZATION)

REQUIREMENT & REFERENCE

PROBLEM DESCRIPTION &. LOCATION

AFFECTED STRUCTURES & ACTIVITIES

CORRECTIVE ACTION PLAN APPROVAL REQUIRED' t ] NO [ ] YES DUEDATE

ISSUED BY (PRINTED NAME & TITLE)

SIGNATURE DATE

PART B CORRECTIVE ACTION PLAN APPROVAL

VERSION DATE DISPOSITION & DATE

PART C CORRECTIVE ACTION VERIFICATION

VERIFICATION INSPECTION PERFORMED BY DATE

CAP DISPOSITION (CHECK ONLY ONE &. EXPLAIN WHERE NEEDED)
[ ] APPROVED FOR CLOSURE WITHOUT STIPULATIONS
[ ] APPROVED FOR CLOSURE WITH STIPULATIONS
I ] CLOSURE DELA^ ED FURTHER ACTION REQUIRED

AUTHORIZED B>. (PRINTED NAME & TITLE)

SIGNATURE DATE
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Figure 8 2 Corrective Action Plan

ICF KAISER CAP NUMBER

[ ]FYI [ ]QC APPROVAL

CORRECTIVE ACTION PLAN
1 CAP number is only or lowest corresponding CAR number Designate revisions with original CAP number followed
by appropriate letter
2 Attach clarifications and additional information as needed Identify attached material in appropriate section of the CAP

PART A TO BE COMPLETED BY PROJECT MANAGER DESIGNEE

PROJECT

PROJECT MANAGER CQC SYSTEM MANAGER

CAR NO(S) & DATE(S) ISSUED

DEFICIENCY DESCRIPTION & LOCATION

PLANNED ACTIONS ASSIGNED RESPONSIBII ITY COMPLETION
DUE DATE

PROJECT MANAGER
SIGNATURE DATE

PART B TO BE COMPLETED BY CQC SY STEM MANAGER DESIGNEE

CAP REVIEWED BY DATE

REVIEWER COMMENTS

CAP DISPOSITION (CHECK ONLY ONE & EXPLAIN WHERE NEEDED)
I ] APPROVED WITHOUT STIPULATIONS
( ] APPROVED WITH STIPULATIONS
[ ] AI PROVAL DELAYED FURTHER PLANNING REQUIRED

CQC SYSTEM MANAGER
SIGNATURE DATF
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Figure 8 3 Defiuencv Tracking Loj,

TYPE II DEFICIENCY TRACKING LOG

iRorrcr

PROIFCl MANAG1R CQC SYSTEM MANAGER

CAR NO ISSULD 1O DAIEISSUI D DATE CAP RJ C D DAT1 (S) REVISIONS
RTCD

DATE CAP
APPROVED

DATE CLOSED S1ATUS

DACA31 95 D0083
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Section 8 0
CorrectiN \ction

Documentation and monitonng of the corrective action are the responsibility of the CQC S) stems
Manager while the collection of data to support monitonng will be at the level where the corrective action is
implemented The CQC S) stems Manager w ill monitor the correctiv e action until remediation of the problem has
been v enfied or it is clear that alternate actions are required Results of implemented correctiv e actions w ill be
reviewed bv the CQC Sv stems Manager dunng management system reviews and technical svstem audits In
addition non routine corrective action will be reported to the TERC QC Supenisor in the QA report

Problems identified b) assessment procedures will be resolv ed at the level it occurred with support from
upper management Problems that cannot be resolved at this lev el w ill be reported to the TERC QC Supen isor for
resolution who will determine at which management level the problem can best be resolved and will notifv the
appropnate manager

8 3 QUALITY IMPROVEMENT

Continuous dev elopment and improvement of the quality s) stem are to be initiated through the qualitv
improvement process The ICF Kaiser quaht) improvement process (QIP) is based on problem prevention
resolution and corrective action QfP goals include the timelv identification and resolution of the quaht) problems
m manner that minimizes their impact on work products and prevents their reoccurrence

8 4 PROBLEM PREVENTION

The preventive action program is intended to identify problems before the) are adverse to qualitv
Inspections self assessments and peer review are examples of the tools that w ill be used bv the project staff to
identify potential quaht) problems

Input regarding project operations will be regularlv sought from clients subcontractors and staff The
Project Manager will foster a no fault attitude for problem identification and staff are encouraged to identify
process improv ement opportunities problems and solutions

85 STOP WORK PROTOCOLS

The ICF Kaiser Program Manager Project Manager and TERC QC Supenisor hav e the aulhontv to issut
a stop work order A stop work order will be issued under conditions such that the qualitv of work jeopardizes the
attainment of the project objectiv es A stop work order must not create an operational safety public health or
env ironmental hazard

Under a stop work order work may not be conducted within affected activities until the responsible
manager acknowledges the implementation of a corrective action in accordance with the resolution cntena of the
order Immediate notification of work stoppage will be made to the USACE

8 6 CORRECTIVE ACTION FOR SPECIFIC RA ACTIVITIES

DQOs contained m Section j 0 of this QAPP specif) the performance cntena for each majo definable
feature of work This section will discuss corrective actions that will be implemented in the event the cntena are
not attained

8 6 1 Air Monitonng

Failure to attain the action lev els for VOCs and particulates identified in Section 3 of the FSP w ill result
m implementation of more stnngent engmeenng controls In the ev ent that the more stnngent engmeenng controls
fail to achieve the established particulate level cntenon the cntenon will be reconsidered based on site specific
analvsis of SVOCs in collected particulates It is understood that the particulate cntenon has been established
based on consen ativ e assumptions and that a more realistic cntenon can be dev eloped if necessan It is currentlv
anticipated that standard engmeenng controls can achieve the respective action levels

8 6 2 Excav ation

Soil and sediment samples will initially be screened within ± 10% of the excavation performance criteria
Venfication samples will be submitted to the contract laboraton for v enfication Should the excavation boundan
not be confirmed the follow ing action will be taken

D4C V31 95 D 0083 8 5 Southern Man land \\ood Ireatin^Site
IT RC 1 ( 6 Re i ion 1 QualiU 4isur ncc Proiect Plan
lun 1998 Final Do-ument



Section 8 0
Correctn e Action

• Extend excav ation

• Retest

863 Thermal Desorption

Failure to attain air emission standards dunng the POP will result in the total reevaluation of the s)stem
Corrective action requirements will be discussed with USACE and USEPA to ensure implementation of
appropnate engmeenng controls

Information collected dunng the POP will be used to establish a baseline correlation between soil feed
charactenstics and the resultant treated soil Corrective actions generally associated with full scale operation
include

• Reprocessing of soil

• Reassessment of feed matenal charactenstics

• RecahbrationofTDUs

• Reduction in operation rates (e g slow down process)

864 Water Treatment

Water treatment process activities will be assessed on a daily weekly and monthly basis to ensure the
svstem is capable of attaining effluent cntena The plant is scheduled for effluent sampling once a month with
v erbal results to be furnished by the contract laboratory within 14 da) s The effluent will generally be sampled at
the beginning of the month to allow for additional sampling in the event the effluent cntena is exceeded It is
Notification will be provided to the USACE EPA. and MDE and the cause of the excursion will be determined
Discharge will not continue until the problem has been corrected and the effluent cntena are met
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|90 QUALITY ASSESSMENTS |

This section discusses the inspection program used to monitor the total measurement svstem and to
ev aluate the quaht) of operation in the field and at the on site laboraton A performance inspection is a planned
independent check of the operation of a sv stem to obtain a quantitativ e measure of the quaht) of data generated
and mv olv es the use of standard reference samples or matenals that are certified as to their chemical composition
or phv sical charactenstics S) stems inspection is of a quahtativ e nature and consists of on site rev lew of a sv stem s
qualitv assurance s) stem and ph) sical facilities for sampling/anal) sis calibration and measurement

Quaht) assessment encompasses ongoing suneillance of field operations with the basic objective of
ensunng that ongoing work is completed in accordance with the objectives and associated specifications as
established in the SAP and QAPP The elements of quaht) assessment presented in this section include

• Performance/S) stem Audits performed at the laborator) and field operations

• Follow up Phase of ICF Kaiser s Contractor Quaht) Control as presented in the DQCR and

• Internal Quality Control procedures associated with laboraton operations

Corrective action as a result of quaht) assessment is presented in Section 8 0 of this document

91 DOCUMENT REVIEW

Project plans will be reviewed and approved pnor to implementation The Project Manager and TERC
QC Supenisor will provide a qualitative self-evaluation for establishing whether the prevailing management
structure polices practices and procedures are adequate to ensunng that the results needed are obtained The
Program Manager will provide an independent qualitative evaluation of a particular program operation and/or
organization to establish whether the prevailing management structure policies practices and procedures are
adequate for ensunng that the results needed are obtained

92 DOCUMENT CONTROL

The goal of ICF Kaiser s Document Control Program is to ensure that the project documents issued or
generated will be accounted for upon completion of the project The program includes a numencal document
control s)Stem document inventor) procedure and a central filing s)Stem with a designated person(s) responsible
for its maintenance Documents used or generated dunng the course of the project are accounted for and become a
part of the project files upon completion of the task These ma) include but are not limited to the following

• Project Dehverables

• Investigation Requirements

• Reports and correspondence matenal

• Contract Documents

For example the QAPP will contain a control header located in the footer to include

• Document title

• Revision number

• Contract number

• Effectiv e date (Month Year)

A distnbution list of controlled documents will be maintained CQC S)Stem Manager within the proiect
QA files This svstem will ensure that revisions are distnbuted to the addressees After technical work on a task
has been completed the accountable documents generated or used for the task work will be assembled inventoned
and placed in a secure storage location Accountable task documentation will then be inventoned bv the TERC QC
Si pc~v iso or he designee Figure Q 1 is an example of a Document Review Form
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Figure 91 Document Review Record

DOCUMENT REVIEW RECORD

PROJECT NAME PROJECT NO

DOCUMENT NAME/DATE

CLIENT

DRAFT FINAL REVISION NO DRAFT FINAL

AUTHOR

TECHNICAL REVIEWER

MANAGEMENT REVIEWER

HEALTH & SAFETY REVIEWER

ENGINEERING REVIEWER

OTHER RE VIEWER

NUMBER OF COPIES/DISTRIBUTION

RETURN REVIEW COPIES TO AUTHOR BY

DUE DATE/TIME DATE IN/TIME

THE APPROPRIATE SIGNATURE(S) MUST BE COMPLETED AND
DATED BEFORE RELEASE OF THE PROJECT DOCUMtENT

REVIEWER SIGNATURE

TECHNICAL OK

MANAGEMENT OK

ENGINEERING OK

HEALTH &. SAFETY OK

OTHER SPECIALIST*

OTHER SPECIALIST*

DATE INITIAL IF N/A

* SPECIALIST TO BE WRITTEN IN AS REQUIRED

D4C431 95 D0083
TERC 16 6 Re\ision 1
June 1998

9 2 Southern Man land Wood Treating Site
Qualm Assurance Project Plan

Final Document



Section 9 0 Qft
Qualit\ 4ssessmenLs

9 3 DOCUMENT REVISION

Revisions to approved project plans calculations designs and equipment specifications (including
specifications of computer sv stems) must undergo the same review process as the onginal document In all
instances the USACE Contracting Officer will be notified of changes through the submissions of the DQCR

Field changes will be documented in the field logbook and on a Document Rev ision Form Field changes
must be approv ed bv the Field Operations Manager Project Manager and the CQC Sv stems Manager pnor to
implementation Figure 9 2 is an example of the Document Revision Form Completed Document Rev ision Forms
w ill be maintained in the project files Document Rev ision Forms w ill be attached to the submitted DQCR

Rev ised documents will be provided to each person on the distnbution list Use of the most recent copies
of project plans will be checked dunng the readiness reviews It will be the responsibilit) of the recipient to destrov
or dispose of superseded documents The recipient will be notified of their responsibilit) b) internal memorandum
Copies of superseded documents in the project files will be identified as such bv writing obsolete on the cover

9 4 PRE FIELD OPERATIONS CHECKLIST

The Pre Field Operations Checklist (Pre FOC) is intended to be the basis for documenting the tack off
meeting pnor to the starting field work This meeting should include the client the USACE project officer and
chemist ICF Kaiser Field Operations Manager CQC S)Stem Manager and subcontractors contnbutmg to the
field operations Within the scope of the meeting, the specific subtasks and associated sampling events will be
discussed in relation to the DQOs documentation requirements and required equipment for completing the
sampling ev ents

The equipment needs of each Standard Operating Procedure will be checked against inventoned
equipment on site An) equipment needs will be discussed and documented m the Pre FOC The status of the
equipment needs will be reviewed and addressed for each sampling ev ent m the Preparator) and Initial Checklists

The status of submittals will be documented within this checklist If any submittals are m regulaton
review this will be clearlv stated In addition the submission requirements for subcontractors will be ev aluated to
ensure that all submittals are complete and approved pnor to the sampling event Ultimately the Pre FOC will set
the baseline of expectations for the Level of Workmanship and ensure that am misinterpretations of expectations
are resolv ed and documented The Pre Field Operations Checklist to be used for SMWT is giv en in Figure 9 3

9 5 PREPARATORY PHASE CHECKLIST

The Preparaton Phase Checklist (PPC) is intended to be the basis for documenting the tack-off meeting
pnor to the starting of a specific task or sampling event within the scope of field operations at SMWT Sampling
events include but are not limited to surface soil/subsurface soil sampling surface water/sediment sampling
groundwater and wastewater sampling and monitonng and air monitonng This meeting should include the pnme
contractor s ICF Kaiser Project Manager and Field Operations Manager The following individuals must attend the
meeting Site Manager Sampling Supenisor and the designated On Site CQC Svstem Manager In addition the
manager responsible for analytical subcontractors involved m the sampling event must attend If necessan the
sampling ev ent subcontractors can attend through a conference call In addition the Laboraton Project Manager
should attend through a conference call The USACE Project Manager and Project Chemist should be notified of
the meeting and mav attend at their discretion In addition anv USACE individual completing ongoing monitonng
of the project should attend the meeting Within the scope of the meeting the following will be discussed

• Summary of all individuals present at the meeting with associated title of the individual phone
number and internet address (if av ailable)

• The status of all submittals including the baseline submittals (i e FSP SAP Health and Safetv Plan
and site specific Work Plans If the baseline submittals are not final the USACE Project Program
Manager will be notified through submission of this checklist The ICF Kaiser CQC Svstem Manager
would request permission to move forward with the sampling event In addition the ICF kaiser
TERC QC Supemsor would also have to be notified and permission requested
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Figure 9 2 Document Revision Form

REQUESTER DATE

PROJECT NAME PROJECT NO

CLIENT

ITEM REQUIRING REVISION

DOCUMENT

SECTION PAGE PARAGRAPH

EXISTING TEXT OR DESCRIPTION

REQUIRED REVISION AND RATIONALE

CLIENT CONTACTED

YES NO DATE

APPROVALS

Operations Manager (Signature)

Q A Manager (Signature)

Project Manager (Signature)

_Date

_Date

Date
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TERC 16 6 Revision 1
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Figure 9 3 Pre field Operations Checklist

Site SMWT Date

Client Notified Hours in Adv ance

USACE Design Manager Notified Hours in Adv ance

Off Site Laborator) Program Manager Notified Hours in Advance

If applicable Pnme Subcontractor Notified Hours in Adv ance

If applicable Pnme Subcontractor Notified Hours in Adv ance

Contract Number ICF Kaiser Project Number

Pre Field Operation Checklist ID

Subtasks encompassed within Field Operations

I Personnel Present
Client USACE Project Manager USACE Project Chemist and Off Site Laboraton Program Manager
should attend SMWT Field Operations Manager SMWT QUALITY ASSURANCE MANAGER
(CQC REPRESENTATIVE) and SMWT PROGRAM MANAGER must attend
Attachment I

II Submittals Include Pnme and Subcontractor Submittals
Attachment II

III Equipment
Attachment III SOP Summan
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Figure 9 3 Pre field Operations Checklist (Continued)

1 Rev lew Equipment Requirements for Field Operations
Does anv equipment need to be purchased in support of Field Operations? YES NO

If YES list

2 Will SOPs need to be generated for purchased equipment? YES NO

If YES list

3 If applicable will a storage area and associated support roads need to be established for
equipment? YES NO

If YES discuss action to be taken

EV Data Quality Objectives

1 Discuss the Data Qualitv Objectives of each subtask composing Field Operations

2 Do all subcontractors have in their possession required documents containing approved
specifications for establishing required Level of Workmanship? YES NO

If NO complete Attachment III

V Lev el of Workmanship

Discuss the baseline of expectations for the Level of Workmanship for

Field Operations YES NO

Issues Discussed

Resolution of Differences
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Figure 9 3 Pit field Operations Checklist (Continued)

Attachment I
Personnel Present Pre Field Operations

NAME POSIEION PHONE NUMBER INTERNET ADDRESS

9 _

10

11

12

n

14
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Figure 9 3 Pre field Operations Checklist (Continued)

Attachment II
Stitiiv of Submittals

1 SAP

Revision

Document Rev icvved and Approved b) Client?

Document Rev icvved and Approved b) USAGE?

Comment

Document Review Form Completed by ICF Kaiser? YES.

YES.

YES

NO

NO

NO

Document Rev icucd and Approved bv USEPA Region III?

Comment

YES NO

Document Reviewed and Approved bv Maryland Department of the Environment ?

Comment

YES NO

2 WorkPlan_

Rev ision

Document Reviewed and Approved by Client?

Document Reviewed and Approved bv USACE 7

Comment

Document Review Form Completed by ICF Kaiser? YES.

YES.

YES

NO

NO

NO

Document Rev icwed and Approv ed b) USEPA Region III?

Comment

YES NO

DACA31 95 D0083
11 RCir 6 Revision I
JuneJ

9 8 Southern Maryland Wood Treating Site
Qualitv A. surance Project Plan

I inal D



Figuie 9 3 Pie field Operations Checklist (Continued)

Attachment II

Status of Siihnnttals (Continued)

3 Health and Safer) Plan_

Rev ision

Document Reviewed and Approved bv Client?

Document Reviewed and Approved by USACE/

Comment

Document Review Form Completed by ICF Kaiser ? YES

YES

YES

NO.

NO.

NO

Document Reviewed and Approved by USEPA Region III?

Comment

YES NO
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Figure 9 3 Pit field Operations Checklist (Continued)

Att aliment III

Required Specifications Submittals to Subcontractors For Completion of Work

NAME POSITION PHONE NUMBER INTERNET ADDRESS

6

7 _

8 _

9 _

10

11

12
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Figure 9 3 Pre fitld Operations Chetklist (Continued)

SOP SOP

NUMBER TITLE

REQUIRED IF NO, LIST EQUIPMENT

DOCUMENTATION AND SAMPLE SHIPPING

SOP A 1 Sample Labels

SOP A 2 Cham of Custody Form

SOP A 3 Field Logbook

SOP A 4 Field Parameter Forms

SOP A 5 Sample Preservation

SOP A 6 Sample Packing and Shipping

YES NO_

YES NO_

YES NO_

YES NO_

YES NO_

YES NO

FIELD MEASUREMENTS

SOP B 1 Photoiomzation Detector (HNu Model PI 101) YES_

SOP B 2 Flame lonization Detector (Pholovac YES_

MicroFID® and Heath Dctecto Pak HI*)

SOP B 4 Combustible Gas/Ox) gen/Hv drogcn Suifide

Monitor YES_

SOP B 5 Aerosol Meter (Mimram Model PDM 1®) YES_

SOPB6 H)drolab®H 0 Multiprobe YES_

NO_

NO

NO

NO_

NO

SOIL SAMPLING

SOP D 1 Soil Sampling YES NO

SURFACE WATER/SEDIMENT SAMPLING

SOP E 1 Surface Water Sampling

SOP E 2 Sediment Sampling

YES_

YES

NO_

NO
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Figure 9 3 Pre field Operations Checklist (Continued)

SOP SOP
NUMBER TITLE

REQUIRED IF NO, LIST EQUIPMENT

HYDROGEOLOG1C INVESTIGATION

SOP F 1 Monitoring Well Installation md

Dev elopment

SOP F 2 Collection of Groundwater Samples wi th

Teflon® Bailers

SOP F 3 Low Flow Groundwater Sampling

SOP F 4 H)dropunch® Groundwalcr Sampling

SOP F S Collection of Groundwater Samples Using

Geoprobc*

YES NO

YES NO_

YES NO_

YES NO

YES NO

YES

OTHER FIELD ACTIVITIES

SOP H 1 Collection of Ambient Air with Adsorbent

Cartridges

SOP H 2 Collection of Ambient Air with Summa

Steel Canisters

SOP H 3 Test Pit and Trench Sampling

SOP H 4 Waste Pile Sampling

DECONTAMINATION AND MANAGEMENT OF IDW
SOP I 1 Decontamination

SOP I 2 Management oflnvestigation Derived Waste YES

NO

YES

YES
YES

YES
YES

NO

NO
NO

NO
NO
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Figure 9 3 Pre field Operations Checklist (Continued)

IV Signatures

Client

Signature Pnnt

USACE Project Manager

Signature Pnnt

USACE Project Chemist

Signature Pnnt

Off Site Laborator) Program Manager

Signature Pnnt

Pnme Subcontractor

Signature Pnnt

Pnme Subcontractor

Signature Pnnt

ICF Kaiser Program Manager

Signature Pnnt

ICF Kaiser Operations Manager

Signature Pnnt

ICF Kaiser Qualitv Assurance Manager (CQC Representative)

Signature Pnnt

DACA31 95 D 0083 913 Southern Maryland Wood Treating Site
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Section 9 0
Qualitv Assessments

• The status of all SOPs (both analytical and field) including SOPs required for the sampling ev ent In
addition identification of a new SOPs needed as a result of new or special equipment

• A discussion of the specific data qualitv objectiv es and specifications for the sampling events

• Identification for secured area access subsurface utility clearance and permits for remediation
activities

• Status of Health and Safet) as it relates to the sampling ev ent

• Identification of specific sampling sites and conditions for collection of the samples and

• USACE comments of the meeting

Figure 9-4 presents the format for the Preparatory Phase Checklist to be used at SMWT

96 INITIAL PHASE CHECKLIST

The Initial Phase Checklist (fPC) is confirmation that QC elements are in place for initiation of the
Remedial Activities event Sampling events include but are not limited to surface soil/subsurface soil sampling
surface water/sediment sampling wastewater sampling and monitonng and air monitonng The following
individuals must attend the meeting Field Operations Manager Sampling Task Manager SMWT Qualitv
Assurance Manager (CQC Representative) the designated on site CQC Svstem Manager and the sampling
technicians completing the sampling event In addition the Sampling Supervisor for an) subcontractor involved in
the sampling event as well as an) subcontractor sampling technicians must attend H" necessary the SMWT
Quaht) Assurance Manager (CQC Representative) can attend through a conference call The USACE Project
Manager and Project Chemist should be notified of the meeting but typically would not attend In addition, an)
USACE individual completing ongoing monitonng of the project should attend the meeting Within the scope of
the meeting, the following will be discussed

• A summary of all individuals present at the meeting with associated title of the individual phone
number and internet address (if av ailable)

• Venfication that all submittals including the baseline submittals (i e FSP SAP Health and Safetv
Plan, and the site specific Work Plan) are final

• Venfication that all SOPs adequatel) define Level of Workmanship and have been reviewed bv the
sampling technicians If revisions for clarification to the SOP have occurred verification of the final
SOP revision

• Venfication that all sampling equipment is on site and calibrated equipment is readv

• A discussion of the specific data qualitv obiectn es and specifications for the sampling ev ents

• Venfication that analytical support (including analytical SOPs) is readv for sample receipt

• Rev lew of sv stem for numbenng samples

• Rev lew of conditions and frequency for collection of associated field QC samples as well as v olume
requirements for laborator) QC samples

• Formal Health and Safet) bnefing for site specific concerns for the sampling event

• Venfication of specific sampling sites and conditions for collection of the samples and

• Defining Lev el of Workmanship through existing work or demonstration

Figure 9 5 presents the format for the Initial Phase Checklist to be used at SMWT

D4CA31 9S D 0083 9 1 4 Southern Man land Wood Treating Site
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Figure 9-4 Preparatorv Phase Checklist

Site SMWT Date

USACE Project Manager Notified Hours in Ad\ ance

USACE Project Chemist Notified Hours in Adv ance

Contract Number

Sampling Ev ent

ICF Kaiser Project Number

Preparatory Phase Checklist ID

Associated Pre Field Operation Checklist ID

I Personnel Present
SMWT Project Manager and SMWT Field Operations Manager should attend Sampling Task manager

SMWT Quality Assurance Manager (CQC Representative) designated on site CQC Representative and Off Site
Laborator) Program Manager (conference call) must attend

Attachment I

II

in

Submittals Include Pnme and Subcontractor Submittals
Status of Submittals
Attachment II

Equipment

1 RI/FS Component

Is All Sampling Equipment On Site as Required b) SOPs

If NO List Missing Equipment

YES NO

Action Taken

Are All Equipment and Matenals Stored Properlv YES NO

D4C431 95 D 0083
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Figure 9-4 Preparatorv Phase Checklist (Continued)

If NO Action Taken

Remediation Component

Does This Appl)? YES NO If YES Continue

Is All Remediation Equipment On Site as required b) Work Plan? YES NO

If NO List Missing Equipment

Is All Remediation Equipment to Specifications? YES NO

If NO List Deficient Equipment

Action Taken

Are All Equipment and Matenals Stored Properlv ? YES NO

If NO Action Taken

D4CA31 95 D0083
TERC166 Revision 1
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Figure 9-4 Preparatorj Phase Checklist (Continued)

Summarize Maintenance Cycles on Cntical Equipment

List Maintenance Deficiencies of Cntical Equipment

Action Taken on Maintenance Deficiencies

D4CA31 95 D 0083 9 17 Southern Maryland Wood Treating Sit
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Figure 9 4 Pitpai itorv Ph isc Chctklist (Continued)
Attachment I

Personnel Present Preparatorv Phise

NAME POSITION PHONE NUMBER INTERNET ADDRESS

2

3

4

5

6

7

9 _

10

11

12

13

14

15

DACA31 95 D 0083 918 Southern Maryland Wood Treating Site
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Figure 9 4 Pi ep n itorv Phase Checklist (Continued)

1 SAP

Revision

Document Reviewed and Approved bv Client?

Document Revicvvcd and Approvcd bv USACE?

Comment

Attachment II
Status of Submittals

Document Review Form Completed b) ICF Kiiser?

YES NO

YES NO

Document Rev lewed ind Approved b) USEPA Region III ?

Comment

YES NO

Document Reviewed and Approved b) Maryland Department of the Environment?

Comment

YES NO

2 WorkPlan_

Revision

Document Rev icwcd and Approved b) Client ?

Document Rev lewed and Approved by USACE'

Comment

Document Rev lew Form Completed b) ICF Knser?

YES NO

YES NO

Document Rev icwed and Approv ed by USEPA Region III ?

Comment

YES NO

DACA31 9S D0083
ITRCl f 6 Rev. i M 1
lime 1998
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Figure 9 4 Prep iratorv Phase Checklist (Continued)

Attachment II

Status of Submittals (continued)

3 Health and Safetv Plan_

Revision

Document Rev icvved and Approved by Client 7

Document Rev icvved and Approved b) USACE ?

Comment

Document Review Form Completed b) ICF Kaiser'

YES NO

YES NO

Document Reviewed and Approv ed bv USEPA Region III 7

Comment

YES NO
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Figure 9 4 Preparatorv Phase Checklist (Continued)

IV Data Quaht) Objectives/Specifications

Discuss the Data Quaht) Objectives of the Sampling Event/Remediation

Discuss Specifications for Sampling Ev ent/Remediation

List subcontractors Completing or Contnbuting to Field Operation

a

b

c

ICF KE Oversight

ICF KE Oversight.

ICF KE Oversight.

Are Monitonng Wells Being Installed?

If YES Are Installation Specifications Discussed?

YES.

YES

NO.

NO

Comments for Monitonng Well Installation

Comments for Sampling Event/Remediation Specifications

Clarifications of Anv Differences

V Prehminan Work and Permits

1 If necessan has access been obtained to secured areas? YES NO NA

If not action taken

2 If necessary has UXO clearance support been obtained? YES NO NA

D4C431 95 D-0083
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Figure 9 4 Preparatory Phase Checklist (Continued)

If not action taken

3 If necessar) has subsurface utihtv clearance been obtained? YES NO N A_

If not action taken

4 Ifnecessan have permits for remediation activities been

obtained? YES NO NA

If not action taken

VI Testing

1 List Pnme Laboratones Providing Analytical Support to this Sampling Ev ent

a Laborator) Point of Contact

Phone Number

b Laboraton Point of Contact

Phone Number

Analytical Support Status

a QAPP List the following Analyte List SOP number and USACE Validation Date

When Applicable

i)_
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TERC16-6 Revision! Quality Assurance Project Plan
June 1998 Final Document



Figure 9 4 Preparatory Phase Checklist (Continued)

XIV )

x-vi)

xix)

xx)

Are all required analytical SOPs Ready ? YES NO.

If not action taken

SAP List Sampling Methods and SOPs for Sampling Ev ent

i)

n)

in)

M)

VII )

Vlll)

Are all required SOPs available? YES _ NO

If NO action taken _ _ _ _

D \CA31 95 D 0083 9 2 3 Southern Man land \A ood Treating Site
TERC16 6 Revision! Qu Irtv Assurance Project Plan
lune 1998 Final Document



Figure 9-4 Preparatorv Phase Checklist (Continued)

c Site Specific Work Plan List the cross reference to all tables prov iding

sampling requirements

O

11)

in)

Are sampling location number of samples analytical parameters per sample and number and frequencv of Field

QC Samples understood? YES NO

If NO action taken

Are working copies provided to the individuals completing the work? YES NO

If NO action taken

d Site Specific Work Plan List the cross references to all figures providing

sampling locations

Are sampling locations clearl) understood? YES NO

If NO action taken

Are working copies prov ided to the mdiv iduals completing the work? YES NO

UNO action taken

Have sample locations coordinates (and elevation when required) been

determined? YES NO
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Figure 9-4 Preparatorv Phase Checklist (Continued)

ff NO action taken

VII Safetv

1 Is the Health and Safety Plan approved and on site? YES NO_

If not action taken

2 Have subcontractors completing work under this sampling event read the Health and Safetv Plan?

YES NO

If not action taken

3 Are all individuals completing work under this sampling ev ent OSHA 40 hour Health and Safetv Plan'

YES NO

If not action taken

4 Identif) the 8 hour trained Health and Safetv Supen isor(s)?

Name Phone Number

Name Phone Number

If no one is identified action taken

DACA31 95 D-0083 9 2^ Southern Man land V\ ood Treating Site
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Figure 9-4 Preparatory Phase Checklist (Continued)

5 Comments on Sampling Ev ent On Site Health and Safety including equipment

Have deficiencies been identified? YES NO

If YES action taken

VIII Corps of Engineers comments dunng meeting
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Figure 9 4 Preparatory Phase Checklist (Continued)

VIX Signatures

Field Operations Manager

Signature Pnnt

Sampling Task Manager

Signature Pnnt

SMWT

Signature Pnnt

CQC Representative On Site

Signature Pnnt

Pnme Subcontractor Representative

Signature Pnnt

Pnme Subcontractor Representativ e

Signature. Print

DACA31 95 D0083
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Figure 9 5 Initial Phase Checklist

Site SMWT Date

USACE Project Manager Notified Hours in Adv ance

USACE Project Chemist Notified Hours m Advance

Contract Number ICF Kaiser Project Number

Sampling Ev ent

Associated Pre Field Operation Checklist ID

Preparaton Phase Checklist ID

Initial Phase Checklist ID

I Personnel Present note individuals completing sampling must be identified
Field Operations Manager Should Attend Sampling Task Manager SMWT Quality Assurance Manager

(CQC Representative) On Site CQC Representative Sampling Technicians and Subcontractor Sampling Task
Manager Must Attend

Attachment I

II Submittals Include Pnme and Subcontractor Submittals
Status of Submittals
Attachment E

III Equipment

1 Are all deficiencies with sampling equipment that were identified on Preparatory Checklist corrected?
YES NO

If NO Action Taken

2 Are all deficiencies with remediation sampling equipment that were identified on the Preparaton Checklist
corrected?

YES NO NA

UNO Action Taken
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Figure 9 S Initial Phase Checklist (Continued)

Attachment I
Personnel Present Initial Phase Meeting

NAME POSITION PHONE NUMBER INTERNET ADDRESS

9 _

10

11

12

13

14
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Figure 9 S Initi il Phase Checklist (Continued)
Attachment II

Status of Submittals

I SAP

Revision

Document Reviewed and Approved b) Client?

Document Rev icvvcd and Approv ed bv USACE '

Comment

Document Review Form Completed bv ICF Kaiser'

YES NO

YES NO

Document Rev icvvcd and Approved by USEPA Region III'

Comment

YES NO

Document Reviewed and Approved bv Maryland Department of the Environment'

Comment

YES NO

2 Work Plan.

Rev ision

Document Rev lewed and Approved by Client'

Document Reviewed ind Approved by USACE'

Comment

Document Review Form Completed by ICF Kaiser?

YES NO

YES NO

Document Rev icvvcd and Approved b) USEPA Region III?

Comment

YES NO

DACA31 95 D0083
1ERC166 Revi ion 1
lune 1998

9 30 Southern Mirvlmd Wo >d 1 reatuig Site
Quality Assurince Proiect Plan

I mal Docum lit



Figure 9 S Initial Phase Checklist (Continued)
Attachment II

Status of Submittals (continued)

3 Health and Safe!) Plan_

Rev ision

Document Reviewed and Approved bv Client'

Document Reviewed and Approved bv USACE?

Comment

Document Review Form Completed bv ICF Kaiser'

YES NO

YES NO

Document Rev icwed and Approved by USEPA Region III?

Comment

YES NO

DACA31 95 D0083
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Figure 9 5 Initial Phase Checklist (Continued)

IV Data Qualitv Objectives/Specifications

1 Discuss the Data Quality Objectiv es of the Sampling Ev ent/Remediation

2 Discuss Specifications for Sampling Ev ent/Remediation

List subcontractors Completing or Contnbutmg to Field Operation

a ICF KE Ov ersight

b ICF KE Ov ersight

c ICF KE Ov ersight

Are Monitonng Wells Being Installed? YES NO

If YES Are Installation Specifications Discussed? YES NO

Comments for Monitonng Well Installation

Comments for Sampling Event/Remediation Specifications

Clanfications of Anv Differences

V Prehrmnan Work and Permits

1 Hav e all deficiencies dunng the Preparator) Phase been addressed? YES NO

Comments
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Figure 9 S Initial Phase Checklist (Continued)

VI Testing

1 Hav e all deficiencies for analytical SOPs identified dunng the Preparaton Phase been addressed?

YES NO

Comments

2 Have all deficiencies for sampling SOPs identified dunng the Preparator) Phase been addressed?

YES NO

Comments

3 Hav e the Sampling Task Manager and sampling technicians rev lewed pertinent SOPs? YES NO_

Comments

4 Hav e all deficiencies for the Site Specific Work Plan been addressed? YES NO

Comments

3 Hav e the Sampling Task Manager and sampling technicians rev lewed sampling locations?YES NO_

Comments
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Figure 9 5 Initial Phase Checklist (Continued)

VII Safetv

1 Hav e all deficiencies identified dunng the Preparaton Phase been addressed? YES NO_

Comments

2 Has a site specific Health and Safety bnefing been completed? YES NO_

Comments

VIII Lev el of Workmanship

1 Has the level of workmanship been established from a prev lous sampling ev ent at SMWTP? YES NO_

If YES sampling ev ent is to be referenced for established Level of Workmanship?

Referenced Sampling Ev ent

Are there an) corrective actions or adjustments to Sampling Event? YES NO.

If YES discuss

If YES sampling personnel must clearlv understand the adjusted Lev el of Workmanship

Discuss

Prov ide list of rev ised SOPs as a result of adjustment
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Figure 9 5 Initial Phase Checklist (Continued)

2 Lev el of workmanship is not established from Previous Sampling Ev ent

Will an) SOPs be demonstrated pnor to initiation of sampling operations? YES NO_

Will initial work be considered a sample for Level of Workmanship? YES NO

If YES CQC Representative or a designated representative will evaluate initial work to venfv that Level of

Workmanship has been established

Comments
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Figure 9 ^ Initial Phase Checklist (Continued)
Attachment III

Revised SOPs as a Result of Adjustment in Level of Workmanship

SOP SOP TITLE NEW REVISION NUMBER OLD REVISION NUMBER

2

3

4

5.

6

7

8

DACA31 9S D 0083 9 36 Southern Maryhnd Wood Treating Sit
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Figure 9 5 Initial Phase Checklist (Continued)

VIX Signatures

Field Operations Manager

Signature Pnnt

Sampling Task Manager

Signature Pnnt

Sampling Technicians

Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt

CQC REPRESENTATIVE, SMWT QUALITY ASSURANCE MANAGER

Signature Pnnt

CQC Representative On Site

Signature Pnnt

Pnme Subcontractor Representative

Signature Pnnt
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Figure 9 5 Initial Phase Checklist (Continued)

VIX Signatures

Subcontractor Technicians

i
Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt

Signature Pnnt
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Figure 9 6 Example Template for the Dailv Qualitv Control Reports

\-E DAILY QUALITY CONTROL REPORT

DATE

DAY

s M T W TH F S

USACE PROJECT MANAGER
PROJECT "
DELIVERY ORDER NO
CONTRACT NO

WEATHER

TEMP

WIND

HUMIDITY

B ght
S

T 32

Still

Dry

Cl

3250

Mod rate

Mod te

Ov ast

50-70

Hgh

Hgh

Ra

70-85

S ow

85 p

R portN

SUB CONTRACTORS ON SITE

EQUIPMENT ON SITE

WORK PERFORMED (INCLUDING SAMPLING

SHEET OF
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Figure 9-6 Example Template for the Dailv Qualitv Control Reports (Continued)

A E Daily Quality Control Report (Continued)

PROJECT

DELIVERY ORDER NO

REPORT NO.

DATE

QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)

HEALTH AND SAFETY LEVELS AND ACTIVITIES

PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN

SPECIAL NOTES

TOMORROW S EXPECTATIONS

BY TITLE

D4C431 95 D0083
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Section 90 ty

&ff/Qualitv Assessments

9 7 THREE PHASE INSPECTION PROCESS

Documented readiness rev lew s vv ill be performed bv the CQC Sv stem Manager at the bey nnmg of the
work schedule start date and in the event of a quality related stop v\ork order The readiness review will be
performed to v enfv the follow mg elements

• Work Plans are approv ed

• Personnel hav e been suitably trained and qualified

• The proper resources are av ailable

Work prerequisites for remedial mv estigation include ensunng that necessary permits and licenses hav e
been obtained ICF Kaiser will be responsible for site approvals and preparation, coordinating with for the
extension of utilities to the studv site and regulator) compliance (e g obtaining necessarv permits to install
monitonng wells) Once site preparation is complete and permits are obtained ICF kaiser will be responsible for
monitonng these facilities and determining compliance with permit requirements

Dunng the readiness review actions will be taken as necessarv b} the CQC S} stem Manager to ensure
that field activities are conducted in accordance with the QAPP The CQC System Manager will document
deficiencies encountered dunng the readiness review and actions taken in the field to correct potential problems
Results of readiness reviews and corrective actions will be presented as a memorandum issued to the ICF kaiser
Project Manager defining deficiencies noted dunng the inspection in order to implement actions necessarv to meet
the QA requirements as defined bv this QAPP

98 LABORATORY SYSTEM AUDITS

Laboratory activities performed under contract to ICF Kaiser shall meet applicable contractual and project
requirements This is to be ensured and verified bj the QA Manager and his staff through implementation of the 3
phase control process for each definable feature of work performed bv, the contract laborator} Each control phase
is important for obtaining a quality product However the Pre Field Operations inspection is particular!}
mv aluable in prev enting problems Production work is not to be performed on a definable feature of work until a
successful Pre Field Operations/Preparatory Phase inspection has been completed Within the scope of laboratory
svstem audits definable features of work include baseline analytical support for soil sediment wastewater
groundwater analysis air anal} sis or anv specialized analytical support not encompassed within the previous three
areas

9 8 1 Pre Field Operations/Preparaton Phase Inspection

Pnor to the subrmttal of project samples to the laborator} the CQC S}Stem Manager and Project Chemist
are to v eni> that technical requirements have been planned and work pre requisites have been identified and met
At a minimum the CQC Manager or Proiect Chemist are to v enfv that the requisite MRD v ahdations hav e been
achieved the Laboratory Quaht} Assurance Plan has been reviewed and accepted b} ICF Kaiser and the COR
laboratory equipment is of appropnate type sensitivity and quantity for its intended use facilities are appropnate
for the expected sample load responsibilities are assigned and communicated laborator} staff are qualified to
perform their jobs subcontracting restrictions have not been violated and approved procedures and controls are m
place Discrepancies between actual conditions and approved plans or procedures are to be resolved, and corrective
actions for unsatisfactory and non-conforming conditions are to be v enfied bv the TERC QC Superv isor pnor to
granting approval to begin work.

The off site laboraton will be ev aluated bv the Project Chemist and associated qualified personnel pnor to
the beginning of each definable feature of work The items to be monitored include but are not limited to the
follow mg

• Si/e and appearance of the facility

• Quantitv age av ailabihtv scheduled maintenance and performance of instrumentation

• Availabilitv appropriateness and utilization of SOPs

• Staff Qualifications cxpcnencc and personnel training programs
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Section 9 0
Qualitv Assessments

• Reagents standards and sample storage facilities

• Standard preparation logbooks and raw data

• Bench sheets and analytical logbook maintenance and rev lew and

• Review of the laboratory s sample analv sis/data package inspection procedures

A formal audit report will be provided through the DQCR Results of on site audit will be documented
and maintained as part of the QA documentation

9 8 2 Preparaton Phase Inspection

Preparatory Phase Inspections are based on the same format as Pre Field Operation Inspections with an
emphasis of targeting the specific area of analytical support (e g air analv sis) All laborator} support elements
including the specific instrumentation standards SOPs and data reduction associated with each new definable
feature of work will be ev aluated

9 8 3 Follow up Phase Inspection

The SMWT QA Manager and associated qualified Project Chemist mav perform on site follow up
inspections to venfv continued compliance b} the laboratory at their discretion This frequencv mav be adjusted
based on laboratorv performance and with the approval of the COR. The SMWT QA Manager is to document the
follow up activities in a report that is attached to the DQCR Discrepancies between actual practices and approved
plans/procedures are to be resolved and corrective actions for unsatisfactory and non-conforming conditions or
practices are to be verified b} the QA Manager pnor to granting approval to continue work

984 Additional Inspections

Additional inspections ma} be required at the discretion of the COR or the TERC QC Supervisor with
approval by the COR Additional preparatory and initial inspections are generally warranted under any of the
following conditions unsatisfactory work, as determined by ICF Kaiser or the client changes in key personnel
resumption of work after a substantial penod of inactivity (e g 2 weeks or more) and changes to the project scope
of work/specifications Results are to be documented in the QC log and summanzed in the Dailv QC Report

A summary of inspections in relation to definable features of work is summanzed as follows

• Pre Field Operations inspection of all laboratones for all anticipated areas of analvtical support pnor
to receipt of samples

• Preparator} Phase Inspection of each laboratorv for each definable feature of work (eg
soil/sediment/groundvvater analytical support)

• Preparaton Phase Inspection for each new definable feature of work (eg air) Follow up Phase
Inspection for existing analytical support (soil/sediment/groundw ater) and

• Subsequent Preparaton Phase Inspections and USACE requested inspections in conjunction with
Follow up Phase Inspections of an} ongoing areas analytical support

It should be noted that the overlap between different inspection phases will not occur when analvtical
support is provided bv different laboratones In this case additional audit tnps would be required to meet Pre Field
Operations Preparaton and Follow up Inspection requirements

99 FIELD PERFORMANCE AUDITS

A field audit of site activities will be accomplished bv an inspection of all field site activities bv an ICF
kaiser technical audit team Dunng this audit the audit team will compare current field practices with procedures
outlined in the project work plans (i c WP QAPP and EM 1110 1 4000 Mom tor Hell Design Installation and
Documentation at Hazardous and/or Toxic Jfav/e Site? August 1994 The following elements will be evaluated
dunng Southern Man land investigations

• Ov erall lev el of organization and professionalism
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Section o 0 ^G//
Qualrtv Assessments f&

• Project activities

• Document control and management

• Lev el of QC conducted per each field team

• Task specific activ ities

After audit completion, deficiencies will be discussed with the field staff and corrections will be identified
If anv of these deficiencies could affect the data integrity the audit team will inform the Project Manager so
corrections can be implemented immediatclv Correctiv e action procedures are outlined m Section 8 0

9 10 DAILY QUALITY CONTROL REPORTS

Within the scope of the USACE 3 phase QC Program the Follow up phase for field operations is
implemented through the following basic elements

• Correction of deficiencies identified and documented dunng Pre Field Operation Preparaton and
Initial Meetings

• Ongoing ev aluation of Field Operations b} the On Site CQC Representativ e to ensure compliance
with the established protocols requirements and DQOs of the field sampling program and

• Ongoing audits of field and laboratory operations to provide an independent assessment 01 compliance
with established protocols and DQOs

In order to ensure that all elements of the Follow up Phase are evaluated. Dail} Quality Control Reports
(DQCR) are completed and submitted to the USACE Program Manager This reports include the general areas of
field sampling operations on site laboraton operations and off site laboraton operations The components as thev
occur for the DQCR will include the following

• Summan of sampling events which are the basis for which the 3 phase program is defined

• The sampling task manager and associated sampling personnel for the sampling ev ent

• Sampling summary to include associated field QC samples

• Summan of Cham-of Custodies (COC) generated with copies attached

• Summan of Phase Checklists (Pre Field Operations Preparaton Initial and Follow up) generated
with cross reference to the associated sampling event

• Summarv of Corrective Action Reports issued with copies attached.

• Summan of all audit reports completed with copies attached

• Notification of revisions to field sampling SOPs

• Notification of revisions to analvtical SOPs

• Laboraton sample status with a summan form for the status of in house samples attached

• Health and Safety status including violations corrective instructions given and corrective actions
taken

• Communication summan (pnmanl} between the client MDE USACE and ICF kaiser) which
would have a impact on existing protocols SOPs or DQOs and

• Documentation of conflicts on site with respect to interpretation of protocols and specifications as well
as action taken

Figure 9-6 presents a basic example template for the Dail} Quality Control Reports (DQCR) that would be
submitted for operations involving remediation As stated m the scope of this document the SMWT SAP will be
amended bv section to include specific requirements for a remediation operation
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Qualitv Assessments

9 11 EXTERNAL FIELD SYSTEM AUDITS

External audits ma} be completed by regulatory agencies with oversight of operations at SMWT These
agencies include U S Environmental Protection Agency Region ni and the Maryland Department of
Environment Oversight may include but is not limited to the follow ing

• Audit of field operations and

• Audit of off site laboraton operations to include possible anah sis of PE samples

Audit reports and PE sample results will be included in the DQCR. when available

9 12 OUT OF CONTROL CONDITIONS

Situations ansmg from failure to adhere to standard operating procedures policies and protocols
delineated in the SAP have the potential to adversely affect data quality and affect investigation and/or corrective
action Out-of-control situations for project aspects will be investigated, documented, and appropnate corrective
actions instituted Areas in which operator error is normally associated with out-of-control conditions include

• Failure to achiev e calibration

• Record keeping omissions

• Improper sampling techniques

• Improper sample storage and presen ation and

• Poor analytical protocols

The detection of out-of-control conditions warrants some tvpe of corrective action Section 9 0 provides
protocols for documenting corrective action
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10 0 QUALITY REPORTS TO MANAGEMENT

Quality project status and program effectiveness will be evaluated through the assessment of quality
reports generated dunng SMWT RA activities Reports designed to provide management assessment tools for
quality decision making purposes include

• Dail} Quality Control Reports

• Month!} Wastewater Treatment Effluent Regulaton Report

• Internal QC Reports

10 1 DAILY QUALITY CONTROL REPORTS

The Project Manager will be responsible for ensunng the preparation and submission of Dailv QC Reports
(DQCR) to USACE Copies of the DQCR with attachments will generall} be submitted on the first work da}
following the date cov ered by the report unless directed otherwise

The DQCR will be completed by the CQC S} stems Manager and will provide an ov en lew of QC activ ities
performed each day including subcontractor activities The DQCR will present an accurate and complete picture
of QC activities including conforming and deficient conditions health and safety monitonng. and RA operations
performed that da} Copies of supporting documentation, such as checklists and inspection reports will be attached
to the report The DQCR will be provided to the USACE Design Engineer who will be responsible for prov iding
copies of relev ant sections to USEPA and MDE

102 MONTHLY QC REPORTS

10 2 1 Wastewater Treatment Plant Effluent Regulator} Report

Effluent regulatory reports will be generated for both the existing and new wastewater treatment plant
These reports will document compliance to permit specifications and present analytical results for samples
collected at the designated regulaton points Process activities will be reported for the pnor month and will
include an} problems non routine correctiv e action and data result trends Copies of the report w ill be distnbuted
to USACE USEPA, and MDE

1022 Internal QC Reports

Month!} reports will be provided to the TERC QC Supen isor b} the CQC Systems Manager that specify
the project status performance and S} stem audits and inspections results and significant quality control problems
and recommended solutions The TERC QC Supervisor will use these reports in conjunction with routine site
inspections to evaluate the compliance status to pnman QC program elements including corrective action
program document control process control data management and subcontractor operations Relev ant portion of
the report will be distnbuted to USACE USEPA, and MDE
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STATEMENT OF QUALIFICATIONS

Ralph Buckles is a cost engineer with ICF Kaiser Engineers He has over ID vears of .expenence in
managing environmental projects project estimating and project budgeting/scheduling of labor matenal and
subcontractors He has been involved in conceptual estimating for incineration technologies conceptual estimate
for mdustnal wastewater treatment plants estimate of groundwater extraction/treatment plant construction
operations and maintenance and spill containment conceptual and detailed estimates of building decontamination
and remedial action The clients include US ATHAMA. Corps of Engineers federal state and countv agencies and
vanous industnal clients Mr Buckles has a B S degree in electncal engmeenng

Wavne Davis is a biologist with ICF Kaiser Engineers He has been involved in the environmental and
biology field for the past three years His academic and occupational background includes a strong emphasis on
both wildlife and fishenes research Mr Davis is also skilled in the areas of technical report vvnting collecting
ground water surface water sediment soil and surface water sampling water quality analvsis collecting
freshwater fishes and trapping wildlife Mr DavosJiolds a B S in Wildlife/Fishenes Management

Bruce Howard is the ICF KE Program Manager for the TERC contract He is a vice president with ICF
KE and has over 25 vears of expenence His educational expenence includes a BS m Chemistry and an MS m
Environmental Engmeenng Mr Howard is an internationally expenenced engineer and has served as project
manager for several complex environmental remediation projects He has also lead and coordinated the develop-
ment of facility wide safety and environmental programs Before joining ICF KE Mr Howard gained extensive
managenal expenence with the U S Army Corp of Engineers where he was selected to lead a team of-engineers in
the construction of a permanent bndge which was to span the Sava River from Croatia to Bosnia Mr Howard
commanded a Waterways Expenment Station and provided the overall direction and program guidance to engi
neers and scientists in the execution of a $300 million research and development program He led and coordinated
the operation and training of all aspects of the installation to include the safety and environmental programs Mr
Howard is also responsible for the development of key technologies m the environmental remediation field includ
ing the patenting and licensing of the Peroxone Oxidation System to remediate contaminated -ground water
Throughout his career he has gained a reputation as an innovative responsible excellence onented leader who is
known to produce qualitv results under challenging conditions

Joe Kelleher, joined ICF KE as an Environmental Engineer in 1996 At ICF KE Mr Kelleher currentlv
serves as the Contractor Qualitv Control (CQC) Manager for the Ft Dix UST Upgrade Program under the
Baltimore TERC contract Mr Kelleher has_also,pexfonned the role of CQC System Manager with ICFAE on the
Camp Kilmer UST Removal Program As a CQC Manager he is responsible for project oversight quality control
and health and safety Project activities at Ft Dix include the removal of over 70 USTs varvmg in size from 250 to
20000 gallons and the installation of 34 ASTs In addition Mr Kelleher is responsible for ensunng compliance
with all New Jersey State required sampling too be included m the Site Closure report submitted to the state Mr
Kelleher has over five years expenence in Hazardous Toxic and Radioactive Waste Environmental Corporation
on several projects valued between $200 nnn nnd $1 noo 000 Project activities included environmenlaljEstoration
of several sites involving RCRA, TSCA. and NRC charactenstic waste removal Chemical Warfare Matenal
screening and unexploded ordinance clearance Site related work included writing and implementing multimedia
Sampling Plans and site assessments OSHA Health and Safetv Plans waste charactenzation and waste
packaging and cost estimating Mr Kelleher was a Quality Control Engineer as well as a member of the Technical
Assistance Team serving USEPA Region III Activities included providing technical support with respect to
CERCLA. RCRA. OP A. OSHA, and DOT regulations, conducting intrusive site assessments conducting project
scheduling EDMs and total stations Mr Kelleher s educational background includes a B S degree in Civil
Engmeenng from Villanova University College of Engmeenng

Chris Rilev is a Chemical Engineer with ICF Kaiser Engineers Mr Riley has more than 29 years of
diverse expenence m environmental consulting design construction and industnal svstem operations with direct
expenence in the chemical oil production refining .natural gas and coal conversion industnes With this back
ground Mr Riley offers clients comprehensiv e expertise m solid and hazardous waste management and industnal
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facility engmeenng Mr Rilev serves in senior technical and management roles or in a review capacitv on a
broad range of activities including feasibility studies engmeenng designs and construction services under
CERCLA and RCRA authonty Specific expenence Jias included development and negotiation nfrpmpdi.il strate
gies performance of numerous feasibility studies and designs including ground water extraction/treatment mdus
tnal waste water treatment water supply biological treatment soil treatment soil vapor extraction and air emis
sion control systems Mr Rilev holds a B Tech and M S m Chemical Engmeenng

Kirk W Ticknor serves as a Project Manager for ICF KE Mr Ticknor manages the Lexington Park.
Maryland field office for ICF Kaiser s Consulting Group Mr Ticknor oversees a staff of environmental profes
sionals They develop-and implement environmental planning and compliance programs for the Naw s Office of
Operational Environmental Planning Mr Ticknor has overall responsibility for a multi million dollar annual
budget and delivery of environmental sen ices and products for the Patuxent River Naval Air Station He handles
issues such as noise air and water quality threatened and endangered species safetv and socioeconomic impacts
This includes preparation of NEPA documents implementation of environmental mitigation procedures and
tracking and creation of an ISO 14000 compliance system on Lotus Notes Mr Ticknor has developed imple
mented. and audited several mnlti mpHm pnvirnnmpnt^l nnH safety compliance programs andjias-ihe -k^d engi
neer at the Rocky Flats Plant in Colorado for RCRA Permitting Mr Ticknor also implemented a RCRA Organic
Air Emissions Program for hazardous tank systems which included hands on field work use of portable sampling
instruments record keeping procedure development and training He has tvvelv e years expenence in Env iron
mental Project Management Engmeenng and Compliance He has managed environmental compliance and per
nutting projects for Navy and Department of Energy facilities He holds a M S Environmental Engmeenng a B
S Chemical Engmeenng and is a professional .engineer in Maryland, Virginia and Colorado

Davida Trumbo, CQE CQA, is a TERC QC Supervisor with 16 years of quality assurance/quahtv con
trol expenence associated with installation restoration hazardous waste charactenzation and management reme
dial investigation and feasibility studies chemical analyses data validation and development and validation of
analytical methodologies Ms Trumbo has directed quality assurance program activities m support of the Depart
ment of Defense (AEC AFCEE NEESA) Environmental Protection Agencv (OERR. OGWDW OPP) Depart
ment of Energy (HQ) state and pnvate clients Additionally Ms Trumbo has planned, coordinated, and managed
financial and human resources for AEC Base Realignment and Closure (BRAC) projects Work assignments in
eluded defining the nature magnitude and extent of environmental contamination developing sufficient informa
tion to adequately assess health and environmental nsks associated with closure and transfer of Armv real property
for other uses determining the necessity for remedial actions and developing and ev aluatmg remedial action al
ternativ es to the level necessarv for the Arm} to make rational decisions regarding preparation of real propertv for
release

Wendv Werkheiser is the site chemist for ICF KE She has expenence in site investigation and reme
diation of hazardous waste sites She also has extensive expenence m the environmental field and is competent
with field sampling techniques data analvsis technical report wntmg and laboraton procedures Before her em
plovment with ICF KE Ms Werkheiser gamed expenence by serving as the lead for multiple concurrent envi
ronmental projects as well as by serving as a field chemist where she was responsible for overseeing dnlling mo
bile laboratory operations and soil gas surveys She was also responsible for wntmg several technical reports that
were submitted to the Department of Environmental Qualitv Ms Werkheiser received a BS m Biology from Tow
son State University and an MS in Soil Science and Environmental Toxicology from Michigan State Universitv
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Appendix B
SOP Classification Series

SOP SERIES
100
101
102
300
301
302
303
304
305
306
307
308
309
3010
400
401
402
500
501
502
503
700
701
800
801
900
901
902

TITLE
DOCUMENTATION
Field Logbook
Chain of Custody Forms
SAMPLING
Soil Excavation Sampling
Groundwater Sampling
Percent Moisture Soil Sampling
Sampling Sediment
Particulate Monitonng Using Miniram
Collection of Ambient Air with Summa Steel Canisters
Thermal Desorption Unit Soil Sampling
Water Sampling dunng the TDU Proof of Performance
Sampling for the Water Treatment Plant
TDU Stack Sampling Protocol
FIELD EVALUATION
Hydrolab Multiparameter Water Quality Monitonng Instrument
Water Level and Well Depth Measurements
SAMPLE MANAGEMENT
Sample Labels
Sample Packaging
Sample Preservation and Container Requirements
INVESTIGATIVE DERIVED WASTE
Investigative Derived Waste
DECONTAMINATION
Decontamination
AIR MONITORING EQUIPMENT
Photoionization Detector (HNu Model HW 101)
Photoionization Detector (Microtip HL 200)



STANDARD OPERATING PROCEDURE 10 1
FIELD LOGBOOK

10 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for recording daily site investigation ac
tivities

Records should contain sufficient information so that anyone
can reconstruct the sampling activity without relying on the
collector's memory

2 0 MATERIALS

• Field Logbook

Indelible ink pen

30 PROCEDURE

Information pertinent to site investigations will be recorded
in a bound logbook. Each page/form will be consecutively
numbered, dated, and signed All entnes will be made in
indelible ink and all corrections will consist of line-out dele
tions that are initialed and dated. If only part of a page is
used, the remainder of the page should have an X drawn
across it. At a minimum, entnes in the logbook will include
but not be limited to the following

• A general description of the field activity

• Project number

Name and affiliation of personnel on site

• Unique sequential field sample number

• Location description and each sampling point.

• Details of the sample site

Name and address of field contact

• Documentation of procedures for preparation of rea
gents or supplies which become an integral part of the
sample

• Identification of sample crew members

Weather conditions

Sample matrix (for example groundwaier or surfac
water)

Sample number and volume

Analytical request

Sampling methodologv

Sample preservation

Date and time of collection

Associated QA/QC samples

Sample shipment

Field observations

Field measurements

Signature and date by the personnel responsible for
observations

40 MAINTENANCE

Not applicable.

50 PRECAUTIONS

None

60 REFERENCES

USEPA. 1990 Samplers Guide to the Contract Labora
tory Program EPA/540/P 90/006 Directive 9240 0
06 Office of Emergency and Remedial Response
Washington DC December 1990

USEPA 1991 Users Guide to the Contract Laboratory
Program EPA/540/091/002 Directive 9240 0 01D
Office of Emergency and Remedial Response January
1991

USEPA 1980 Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans QAMS
005/80
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STANDARD OPERATING PROCEDLRE 10 2
CHAIN-OF-CUSTODY FORM

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for use of the chain of custodv form An
example is provided as part of this SOP Other formats with
similar levels of detail are acceptable

2 0 MATERIALS

Chain of custody form

Indelible ink pen

30 PROCEDURE

1 Give the site name and project name/number

2 Enter the sample identification code

3 Indicate the sampling dates for all samples

4 List the sampling times (military format) for all
samples

5 Indicate grab or composite sample with an X

6 Specify the sample location

7 Enter the total number of containers per cooler

8 List the analyses/container volume

9 State the earner service and airbill number analytical
laboratory and custody seal numbers

10 Sign date and time the relinquished DV sec i on

1 1 Upon completion of the rorm r Jin he ^niDpe o^v
and plac the forms and the othe copies in a ^10 seal
bae to protect from moisture Mfix he zip seal bag o
the inside of the sample cooler to be sent to the
designated laboratorv

[ 4 0 MAINTENANCE j]

Not applicable

[50 PRECAUTIONS j|

None

6 Q REFERENCES J

USEPA 1990 Samplers Guide to the Contract
Laboratory Program EPA/540/P 90/006 Directive
9240 0 06 Office of Emergency and Remedial
Response Washington D C December 1990

USEPA. 1991 Users Guide to the Contract Laboratory
Program EPA/540/091/002 Directive 9240 0
01D Office of Emergency and R-medial Response
January 1991

USEPA. 1980 Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans QAMS
005/80
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FIGURE 104 a
LXAMPLE CHAIN OF CUSTODY FORM
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STANDARD OPERATING PROCEDURE 30 1
SOIL EXCAVATION SAMPLING

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for collecting soil
screening and verification samples dunng soil excavation

2 0 MATERIALS

Certified clean sample containers
Photoizonation detector (PID) or Flame lonization detector (FID)
Stainless steel trowel
Chemical resistant gloves
Field logbook
Coolers
Ice

3 0 PROCEDURE

3 1 Soil Screening Samples
1 Soils will be visually examined and screened with a PID or FID to determine if measurable

concentrations of orgamcs are present

2 If any indication of contamination is detected the excavation boundary will be extended

3 When no indication of contamination is detected either a sample will be collected using a
trowel in excavations less than four feet deep or the sampler will instruct an excavator
operator to scrape soil from the surface (approximately six inches deep)

4 If using an excavator the soil toward the center of the bucket will be homogenized using a
sampling device A sample will be collected making sure the soil has not touched the sides of
the bucket

5 Any vegetative matter rocks or pebbles will be removed

6 Samples will be assigned an identification number and sent to the on site laboratory for
analysis

7 After collecting each soil screening sample the sampling equipment and excavator bucket will
be decontaminated

3 2 Soil Venfication Sampling

If on site laboratory results from screening are within 10 % of action levels a sample will be
collected for off site soil verification sampling

1 The same procedures listed above will be used to collect the verification samples except

a Soil will be homogenized in the bucket and placed into appropnate containers
b Samples will be packaged and shipped accordance with SOPs 50 1 50 2 and 50 3
c Samples will be analyzed off site



If the excavation is ten feet or shallower two samples will be collected from the sidewalls at
each sampling location One at 0 2 bgs and one from two feet bgs to the bottom of the
excavation

If the excavation exceeds ten feet three samples will be collected from the sidewalls at each
sampling location One at 0 2 bgs The other two samples depend upon the following
cntena

a) If there is a lithology change in the sidewalls both lithologies will be sampled
separately or

b) If there is no lithology change the sidewall from two feet bgs to the bottom of the
excavation will be divided m half and a sample will be collected from the top and
bottom half

4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

1 Avoid dermal contact with soil

2 Remove organic matenal rocks or pebbles

3 Change gloves between samples

4 At no time should samplers enter excavations deeper than four feet

6 0 REFERENCES

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Rnal

USACE 1998 Quality Assurance Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final



STANDARD OPERATING PROCEDURE 30 2
GROUNDWATER SAMPLING

1 0 SCOPE AND APPLICATION

The purpose of tins standard operating procedure (SOP) is to
ri<-iTnMtg protocols for the collection of groundwater samples
from monitoring wells

ZO MATERIALS J
• Hydrolab (refer to SOP 40 1)

• Water level indicator

• Transparent bailer with a double check valve

• PVC bailer (purging only)

• Stainless steel bailer (purging and sampling)

• Polytetrafluoroethelyne (PTFE) bailer with PTFE
coated stainless steel cable, double check valve top
and controlled flow bottom discharge attachment for
VOC sampling (40-mL vials) and top discharge at
tachment for collecting larger samples (1 L bottles)
(purging and sampling)

• Polypropylene rope

• Submersible pump and hose (for purging only)

• Variable speed, low flow submersible pump (e.g
Gnmdfos MP1 ground-water sampling pump) (for
purging and «""plT"g)

• Sample bottles and labels

• Logbook or field parameter forms

• Generator

• Tygon nihmg

• Plastic sheeting

• Photoionization detector (PID)

30 PROCEDURE |

31 GENERAL

Groundwater sampling will follow these general steps.

• Amve on site

• Set up apparatus (generators pumps etc )

• DonPPE

• Perform organic vapor check, water level and well
depth measurements

• Sample NAPLs (as required)

• Begin purge procedure

za If using bailer to purge and sample see 3 6

=> If using bladder or low flow pump to purge and
sample see 3 7

• Decon/reglove

• Take samples

=> If with bailer see 3 6

=> If with bladder or low flow pumps see j 7

• Decon/dispose of wastes move equipment to next
site

32 GENERAL RULES FOR GROUNDWATER
FIELD PARAMETER LOGBOOK

• Only information for one site or installation per log
book. The same book maybe used for more tfann one
sampling event.

• The first five pages will be reserved for index, gen
eral notes etc Sign and date each entry

• Fill m the forms

• Duplicate copies index pages and calibration sheets
remain intact.

33 GROUNDWATER SAMPLING GENERAL
RULES

• Groundwater samples will be collected from the least
contaminated wells first, progressing to the most

Upon arrival at the well site, immediately set up and
organize the purging, <*"TT^Tng. and filtration equip-
ment. •*# needed, due to muddy or contaminated
ground, remoteness from sampling vehicle, and\or for
placement of hose(s) and\or power cord if a pump is
used, place clean plastic sheeting at, or around the
well, to serve as a clean staging area for purging and
Tripling equipment, as conditions warrant Care
must be exercised not to step on plastic sheeting

If the well is remote from the samplmg vehicle set up
the filtration equipment and place rope wrapped
bailer and pre-labeled sample containers on the
plastic sheet, uphill from the well

When a pump is to be used situate the portable gen
erator on level ground approximately 15 feet away
from and downwind from the well All generator
maintenance (oil and fueling) is to be performed off
site If the hose(s) and/or power cord of the pump are
not on a reel, place the pump with its hose and power
cord on the plastic sheeting downhill from the well
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« C o'e Che-k well headscao. for organic vaocr
which may pose a health and safety hazard and tndi
^a.s the oresence ot NAPL Measure deoth s) o ard
thicknesses) of NAPL(s) as appiuunate Measur^
the depth to water and depth of well From Jie water
depth, well diamete' sand pack length, etc calculate
iT-e equ. /alent volume (1 EV) of water ji the jve11

i I / = volume m casing f volume in saturated sand
pacx Therefore- if the water table lies below the
top of the sandpack, use the following equation

1 EV = (pRw hw) + (0 30p(R 2 Rw )faw) (0 0043)

If the water table hes above the top of the sand
pack use this equation.

1 EV = [(pRw
2hw) + (0 30p(R 2 Rw )h )] (0 0043)

A hire R« = radius of sandpack in inches
Rw = radius of well casing ji inches
h. = neight of sandpack in inches
hw = water depth in inches

0 0043 gal/m3

Assumed filter pack porosity = 30%

Tables and graphs showing equivalent volume for typical
well constructions are available.

• Samples will always be collected in order of de
creasing volatility (i e. the sarrroles to be analyzed ror
the volatile constituents should be collected first)
Deliver the VOC sample to the vial by allowing the
water to tnckle down the inside wall of the vial at a
rate no greater than approximately 100 ml/mm.
Other samples may be delivered at a faster rate
Sampling rates will at no tone exceed 1 L/mm.

• When collecting samples for volatile analysis care
should be taken to prevent analyte loss by volatile
tion. The following procedures should be adhered to
when collecting these samples

=> Avoid excessive aeration and agitation of sam
pie

=> Fill vial so that a reverse meniscus is present bv
adjusting the flow rate from the sampling device

=> Place septum on vial so that the PTFE side is in
contact with the sample After the cap is on the
bottle check for air bubbles in the sample If air
bubbles are present, properly dispose of that
sample and recollect the sample in the iame vial

=? Make sure vial is labeled and immediately trarts-
fe*- the vial to the cooler with ice

Lnfiltered samples will be collected by slowly DOU
ing the sample water into the appropnate sample
container being careful not to agitate or cause bub-
bles to form Do not overfill bottles Make sure sam
pie bottle is labeled and the cap ts on tightly Then
place the sample in cooler with ice immediate1 /

Samples will be deii /e'ed o the aooratorv js ^con is
possible Ifpossiole samples will be shipped on the
same dav as thev are -ollec ed If samoles Trust oe
etained due to weekend sampling (Sunday) the 'ab

shall be notified as to the tune sensitive nature of the
samples

4 SAMPLING OF NON \QUEOLS PHASE
LIQUIDS

If NAPLs are detected in the well, a sample from all
layers must be collected pnor to any purging actm
ties Non aqueous phase liquids (NAPLs) mav be m
dicated by the presence of volatiles in the well head
space and confirmed by the oil/water interface probe

Collecting LNAPLs will be accomplished using a
transparent bailer with a double check valve TJS
cailer will be slowly lowered until the bottom ot the
bailer is 1 2 in. below the LNAPL-water interface ab
determined in SOP 010 then slowly withdrawn.
Venry that the interface was sampled by visual in
spection of the bailer contents through the side of the
bailer Measure the thickness of the LNAPL m the
bailer and note m the Field Notebook. Sample for
laboratory analysis An additional field verification
may be performed by decantmg the remainder of the
contents of the bailer into a glass jar adding a hydro-
phobic dye such as Sudan IV or Redoil, shaking the
sample and looking for coloration of NAPL Alter
nate field tests are examine the sample under ultra
violet light (many fluoresce) or allow the sample to
stand overnight, and examine for interface and/or
volatiles in the headspace the following day Refer to
following sections on purging and sample collection
for set up and general operation.

• Collecting dense non-aqueous phase liquids
(DNAPLs) will be accomplished using a transparent
bailer with a double check valve The bailer must be
lowered very slowly to the bottom of the well and
raised slowly out of the well in a controlled fashion
Sample for analysis as above The same field check
descnbed above may be employed for DNAPL Refer
to following sections on purging and sample coilec
tionforsetup and general operation.

If NAPLs are present in the well, and a low flow
pump is to be used for purging and sampling, the well
will be allowed to re-equihbrate pnor to purging and
^mpliTig This will be accomplished bv allowing the
well to stand undisturbed for at least 8 hous pnor to
purging and sample collection.

35 WELL PURGING

Water withm the casing of a well will stagnate, degas lose
volatiles possibly precipitate metals due to changes m redox
DotennaL, and may react with the screen and/or casing mate
nal It is therefore necessary to purge a sufficient volume ot
this stagnant water from the well and/or casing to ensure that a
representative sample ot fornaQon water can be obtained.
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Traditionally the volume ot *ater to be purged was aroitram /
.et at 3 to 3 eouivaient volumes Recent advances m sampling
.ecanoiogies lave caused a 'e-Juruong of such arbitrary -ur'e
fijtres t is Icr Jus ~eascn that Morutonng ot ^e'ec» en.

cal and pnysical properties of the sample medium will be used
Tistpnd of stnct volumes to determine when a representative
sample may be taken from a well

Acceptaole purge/^amphng dencas jic'ude baje-
and vanafale speed, low flow pumps which include
both submersible pumps (purge and sample) ana
dedicated bladder pumps (purge and sampling) It is
recommended to purge and sample at similar rates
with one type device per well

Peristaltic gas-lift, and centrifugal pumps can cause
volatilization, produce high pressure differentials
and can result in vanability in the analysis of sorre
analvtes ot interest. These types ot pumps snail -iot
be. used to purge or sample wells

To prevent ground water trom cascading down the
sides of the screen in to an open hole thereby aerat
ing the sample purge rates will closely match re
charge rates If the static water level is within the
casing, the initial purge rates may be set high enough
to lower the water level to the top of the screen, then
reduced to maintain that level

• Purging will be accomplished with either a submersi
fale pump a low flow (submersible or bladder) pump
or bailer The choice of bailer or pump will be based
on depth to water table, volume to be purged, and
permeability of the aquifer If the well recharges
rapidly and/or has greater than 20 gallons (estimated
EV) to be purged, water may be removed with a sub-
mersible pump or a low flow pump If the well re-
charges slowly and/or has less than 20 gallons to be
purged, water will be removed with a bailer or a low
flow pump

Purging will be accomplished with as minimal dis
turbance to the surrounding formation as possible

• Purge water will be containerized and disposed at the
on site water treatment plant.

• If the water level is within the screened interval and
the well recharge rate is less than 0 1 17mm purge the
well using a low flow pump as follows

=> Draw the water down to within 1 foot of the top
of the pump

=> Allow the well to recover

=> Check and record field parameters

=> Repeat first three steps then collect sampleo

3 6 PURGING AND SAMPLING WITH BAILERS

1 Bailers may be used tor ooth purging and sampling
wells if a) the well recharge rate is less than 4 L/min,

b) depth 'o Jie .vate- table ts less 'Jian 0 ft iru )
less Jien 20 gal are to be purged ( EV < 0 „

Vhen purgjig with a bade- e the' a °\C ^T or
stainless steel bailer may be jsea The bailer will oe
attached to either a spool of PTFE-coated stainless
steel cable or polypropylene rope If using cable at
uica it to the baile^ using stainless steel cable c'amps
Thoroughly decon ihe cable after each use uror o
rewinding cable onto spool Cable clamps and raw
cable ends may serve to trap contamination. Exe^ se
particular caution in decontaminating these areas If
using rope attach the rope to the bailer using a bow
line knot, dispense the needed length (a f e x fee
more than the well depth) and cut the remainde^
away then, at the end opposite the bailer make a sup
Knot and place it around the well casing or protecave
posts to prevent losing the bailer and rope down the
well The polypropylene rope will be not reused, it
will be properly disposed of Either type of faaile^
will oe repeatedly lowered gently into the well until u
fills with water removed, and the water will be dis-
charged into an appropnate container until purging is
complete Care must be taken not to unduly agitate
the water as this tends to aerate the sample inc-ease
turbidity makes stabilization of required parameters
(3 6 3) difficult to achieve and generally prolongs
purging

After purging 2 EV obtain a sample of groundwater
and measure the following stabilization parame'ers
temperature conductivity pH, turbidity redox po-
tential (Eh) and dissolved oxygen level using hydro-
lab (SOP 40 1) at each successive half wefl volume
When three of these stabilization parameters are in
agreement within approximately 10% m three con
secutive half well volume samples sufficient water
has been purged from the well The results of these
tests should be recorded in the sampling logoook.
Should these parameters not reach agreement, no
more than five well volumes will be purged.

Immediately upon completion of purging collec
samples for laboratory analysis using a PTFE bailer
on a PTFE-coated stainless steel cable The bailer
will be equipped with double check valve top and
controlled flow bottom discharge attachments tor
VOC sampling (40-mL vials) and top discharge at
tachment for collecting larger samples (1 L bottles)

Slowly so as not to agitate the water lower the Daile-
into the well using a spool of PTFE-coated cable
Allow bailer to fill withdraw smoothly Refill bane-
as needed

=> If the controlled flow bottom discharDe attach
tnent s used cr VOC sampling, attach it to the
bottom of the bailer Using the stopcock 'alve
on the bailer to control the flow and fill sac-pie
vials
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:=• '•^nc-'e u v al e op and rour uru cr -
sample jito jioraamc Cample oott'es

6 Decontaminate bailer and cable in accordance with
SOP SO 1

37 PURGING AND SAMPLING WITH LOW
FLOW PUMP

To obtain representative samples, subsurface disturbances
saould be kept to a minimum, thereby preventing sample al
teraaon due to •atniplnig actions The reasoning befamd ihe
use of low-flow pumps to purge and sample monitonng wells
is that these pumps mnrrfnizfi physical disturbance (turbu
lence) at the sampling point and chemical changes (aeration)
in the medium. For these reasons the low flow pump is the
preferred method for both purging and gimplTng m most cases
For the purposes of this SOP Tow flow pumps are defined as
either dedicated bladder pumps or variable speed submersible
Dumps Practical operational flow rates for these sampling
devices range from 0 1 L/mm to 30 L/mm.

• Low flow pumps may be used for purging and sam
phng any well havmg recharge greater than 0 1
L/mm, which is the practical lower limit of pump per
fonnance Below that pumping, rate pump inefE
ciencies and/or overheating may alter the physical
and chemical properties of the sample If the pump is
continuously operated at sampling rates higher than
the well recharge rate, the water level wfll be lowered
in the well, possibly allowing aeration of the sample
which is unacceptable sampling procedure Low flow
pumps are suitable for sampling wells with recharge
rates lower than 0 1 L/mm if precautions are taken to
avoid aeration of the sample.

• Low flow submersible pumps will be used as follows

=> Lower the pump into the well slowly so as to
not agitate the water until the pump is at the
mid point of the screened interval or the mid
point of the water column if the static water ta
ble lies below the top of the screen.

=> Attach the pumps umbilical cord (which will
consist of power cord and sampling tubing) to
the protective casing, or lock the cord spool so
that the pump cannot move vertically in the well
dunng, sampling

=> Lower the water level probe into the well behind
the pump until it just touches water This will
allow the sampler to monitor the water level
while purging and sampling, and prevent the in
advertent drying of the well

•=> Begin purging at the pump s lowest setting, then
gradually increase rate until the pumping rate
matches the aquifer recharge rate If the water
level a above the top of the screen, the pump-
jig rate may be allowed to slightly exceed re
charge rate lowering the water level to no less
than 1 foot above the screen, then educed until

t Tiatcles e-w^ijrge -ate and
If the water level a beiow the top of the
jcreen always ieep the purse rate lower than
well s recharge rate

=• Monitor stabilization parameters using an in line
monitonng svstern. Record parameters egu
larly at a -ate ot one se ot parameter per eaci
1 j liters of .vater removed trom the well When
these parameters stabilize to within 10/o ove- j
consecutive readings reduce flow rate to 0 i
L/min (if needed) and begm collecang VOC
samples directly from the discharge line

=> if the well recharges at a -ate less than 0 1
L/min, purge until the water le/el is even Aith
the top of the screen, allow the well to recove-
and sample immediately

=> Remove and decon water le /el proce ard DLTTC
(SOP 80 1)

• The length of tubing used in conjunction with the
low flow pump will be appropnate to the depth of the
well (i e. A 100-ft roll of tubing may not be used in
sampling a 30 ft well A 50 ft roll would be used in
stead, thereby generating less decon solution, and
providing less opoortunity for physical and chemical
changes m the sample due to contact with the spooled
tubmg This means that the contractor wOl have on
hand, a) spools of varying length (e.g 25- 50- 75
and 100-ft spook) or b) several short e.g 10 ft
lengths of tubmg with a secure means of connecting
them end to-end.

• When a sampling event occurs during summer
months in full sun, shade will be provided for the
spooled tubing. Otherwise the tubmg will be an ef
fective water heater •warming the groundwater sam
pie creating the potential for volatilization of organ
ics

• Spooled tubing will be monitored to ensure that no
air bubbles are trapped at the top of a coil Trapped
air bubbles can enhance volatilization of orgamcs

4 0 MAINTENANCE 1|

Refer to rnaniifacturer's requirements for maintenance of
pumps and generators

50 PRECAUTIONS ]
Although use of a controlled flow bottom discharge
valve is historically preferred, use of such a devic*.
can cause aeration of the sample

First round samples are to be collected from upgradi
ent wells first, moving to downgradient wells under
the assumption that upgradient wells will be less
contaminated than downgradient wells Results of
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first round analysis may mandate a change in
pimg sequence

• These numbers are based on the tollowmg assump-
tions 1) In purging it is preferable to remove water
at approximately the recharge rate 2) Four L/min is
estimated as the approximate mayimiim rate at which
water can be removed with a bailer from depths of
20-50 feet 3) Twenty gallons is estimated to be at
the limit of the sampler's endurance at which point
fatigue and sloppiness of technique begin.
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STANDARD OPERATING PROCEDURE 30 3
PERCENT MOISTURE SOIL SAMPLING

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for collecting
percent moisture soil samples Pnor to full scale operations a statistical method will be used to
determine the vanation in measured moisture content within a grab sample set This will provide
an indication of the accuracy and precision with which a single grab sample can charactenze the
moisture content of feed soils Samples will be collected for gram size analysis to determine if
there is a correlation between gram size and percent moisture

2 0 MATERIALS

• Certified clean sample containers
• Stainless steel hand trowel
• Field logbook
• Chemical resistant gloves

3 0 PROCEDURES

Statistical Testing

A 3 x 3 x 3 pile of site representative soil will be stockpiled The samples shall contain no
obvious heterogeneities Twelve samples will be collected from the pile for percent moisture and
gram size analyses

1 A grab sample will be collected using a disposable or stainless steel trowel

2 The sanple will be placed direc*ly into the appropnate size sample ,ar

3 Samples will be taken from the pile at twelve random locations (The same locations will be
used to collect both % moisture and gram size samples)

4 Samples will be analyzed on site for percent moisture and gram size

Full Scale Operations

One grab sample will be collected and analyzed for percent moisture from the feed soil piles for
the batch and continuous units each day following the procedures 1 2 and 4 above

4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

1 Avoid dermal contact with soil

2 Remove organic matenal rocks or pebbles

6 0 REFERENCES

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final

USACE 1998 Quality Assurance Plan for Remedial Activities for Southern Maryland Wood

Treatment Site Draft Final
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STANDARD OPERATING PROCEDURE 30 4 FOR

SAMPLING SEDIMENT

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for
representative sediment sampling Sediment include solid matter derived from rocks or biological
matenals which are suspended in or settled from water

2 0 MATERIALS

• Stainless steel bowl
• Stainless steel trowel
• PVC pipe 2 in diameter
• Certified dean sample containers
• Chemical resistant gloves
• Field logbook
• Coolers
• Ice
• Photoionization Detector

3 0 PROCEDURE

Sampling will occur in two phases The first phase will involve collecting delineation samples at
potentially contaminated areas These areas include previous sampling locations deposition
areas and areas of discoloration Delineation samples will be analyzed for PAHs and PCPs at
the on-srte laboratory The second sampling phase will occur after excavation and will verify that
the contaminant concentrations are below the action levels These verification samples will be
sent to the off site laboratory for conformation

Delineation Samples

1 Personal Protective Equipment will be donned in accordance with the site health and safety
plan

2 The equipment will be set up and organize downstream from sampling points

3 Two or three feet upstream and downstream from a potentially contaminated area a grab
sample will be collected with trowel and placed in a bowl

4 Several grab samples will then be collected at the potentially contaminated area (locations
may be throughout the width of the stream at discolored areas or any other location that the
sampler deems appropnate)

5 Samples will be homogenized and placed in appropnate sample container

6 Sample will be labeled in accordance with SOP 50 1

7 Sample will then be taken to on site laboratory for analysis

Soil Verification

After excavation of delineated contaminated areas soil venfication samples will be collected
using the same methods listed above Samples will be packed and labeled according to SOPs
50 1 50 2 and 50 3



4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

1 Avoid dermal contact with sediment

2 Remove rocks pebbles and large organic matter from sample

6 0 REFERENCES •«. --

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final

USACE 1998 Quality Assurance Project Plan for Remedial Activities for Southern Maryland
Wood Treatment Site Draft Final



STANDARD OPERATING PROCEDURE 30 5
PARTICULATE MONITORING USING DUST MONITOR

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for particulate
monitonng Semi volatile organic compounds (SVOCs) will be indirectly measured with a dust
monitor using the assumption that all dust captured in the monitonng device contains 3 640 jig
B(a)P/kg dust (the calculated 95% upper confidence limit concentration of B(a)P soil from the
containment area) Dividing this by the limit gives an action level of 2 750 ug/kg dust

2 0 MATERIALS

• Dust Monitor
• Field logbook

Calibration logbook

3 0 PROCEDURE

1 Dust monitor will be calibrated following manufacturer's instructions

2 Sixteen potential sampling points relatively equidistant along the penmeter will be identified
pnor to monitonng activities This way all potential wind directions will be represented
These locations will be chosen to obtain the most favorable areas (height access etc)
depending on the wind direction )̂ on any given day

3 Pnor to daily sampling a meteorological survey will be used to design the air monitonng
network so that it takes into account local wind patterns This may be obtained from an on
site weather station and wind socks weather radio or local airport and will include wind
direction Of not steady a range of directions) wind speed and humidity

4 After wind direction is determined three sample points downwind and one sample point
upwind will be determined to best represent air concentrations Downwind points do not have
to be in senes if wind directions would be better represented by non sequential points

5 Readings will be taken directly from the readout screen three times a day (approximately
zero four and eight hours after set up or as conditions warrant) Time location (with
rationale) and reading will be recorded in the logbook

6 At the end of the day the Shift Average button will be pressed and the reading recorded

4 0 PRECAUTIONS

• Monitor wind directions frequently to note any directional change

5 0 REFERENCES

USACE 1998 Quality Assurance Project Plan for Remedial Activities for Southern Maryland
Wood Treatment Site Draft Final

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final



STANDARD OPERATING PROCEDURE 30 6
COLLECTION OF AiMBEENT AIR WITH SUMMA STEEL CANISTERS

1 0 SCOPE AND APPLICATION

This purpose of this Standard Operating Procedure (SOP) is to
establish the procedure for collecting ambient an samples with
summa stainless-steel canisters

Volatile organic compounds (VOCs) m ambient air are
collected as whole air samples m pasavated summa stamless-
steel camsters The VOCs are subsequently separated bv gas
chromatography (GC) and measured by a mass-selective
detector This SOP describes procedures for sampling with
canisters at final pressures both above atmospheric pressure
('eferred to as pressurized sampling) and below atmospheric
pressure (referred to as subatmosphenc pressure sampling)

Numerous VOCs are amenable to collection and analvsis
usmg summa canisters A list of these analytes is available
from USEPA Method TOW Compounds may be added to the
list if the compound has been performance demonstrated "gmg
ICF KE SOPs H2 Collection of Ambient Air With Summa
Canisters said H.1 Analysis of Ambient Air collected with
Adsorbent Cartridges and/or Summa Canisters.

This SOP is based on the technical requirements descnbed m
the NJDEP guidance document "Field S^n l̂ing Procedures
Manual (May 1992) and the New Jersey Technical
Requrrements for Site Remediation (NJAC 7.26E, May
1997) Use of tmsSOPwfll provide Level in analytical data
for site characterizations and Level IV analytical data for nsk
assessments. Tins SOP can also provide data for evaluation of
remediation alternatives, engmeenng design of remediation
activities ""̂  support dunng implementation of remediation
activities.

2.D MATERIALS |

21 STJBATMOSPHERIC PRESSURE
SAMPLING

a VOC canister sampler Whole air sampler capable of
filling an initially evacuated canister by action of flow
control from near 30 inches of mercury (Hg) vacuum
to near atmosphenc pressure

2 2 PRESSURIZED SAMPLING

a VOC canister sampler Whole an- sampler capable of
filling an initially evacuated canister by action of the
flow controller and pump from near 30 inches Hg
vacuum to 15 20 psig atmosphenc pressure

23 BOTH SAMPLING METHODS

a Sampling inlet line Stainless-steel, teflon, or tygon
tubing to connect the sampler to the sample inlet

b Sample canister Leak free stamiess-steei pressure
vessels of desired volume with valve and summa
passivated interior surfaces

c Breathing Zone Stand Caoable of suooorting a
particulate matter filter at a heiaht ot anDroximate'v 2
feet.

d Flow mete*- A rotameter or other flow rate me e-rna
device capable ol quantifying flow rates of 1 to 200
crnj/min.

e Particulate matter filter A 2 1m sintered stainiebs
steel in line filter

t Tubing and fittings for interconnections Tubing and
fittings should be composed of tygon, teflon, or
stainless-Steel

g Fixed onnce canillary or adjustable micrometering
valve used in lieu of the electronic flow controller/
sample pump for grab samples or short duration time
integrated samples

h. Stop Watch. Capable of measuring to the nearest
second.

i Thermometer Capable of measuring to the nearest
010C

j Crescent Wrenches Sufficient to adjust fittings and
interconnections

k. Tube Cutter Capable of cutting all tubing to be used.

1 Small Slotted Screwdriver Of sufficient size to
adjust flow restrictive and metering devices

m. Photoionization Detector (PID)

n. Combustible Gas Indicator (CGI)

o Field logbook

[|30 PROCEDURE

Pnor to sample collection, record the following information m
the field logbook.

a Name and title of author date and time of entrv and
physical/environmental conditions during the activity

b Purpose of the field activity

c Location of the sampling activity

d Name and title of the field crew

e Level of personal safety protection used for the Ueld
activity

f Name and title of any visitors to the site

Sample Collection method

DACA31 95 D-0083 outner- \ur jnd Wood Treatmert Srt~
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i Nuntxr" and volume of sampleCs') collected

i Date and time of Collection.

bampie dennficauon aumber(s)

\. Summa -uiruste*1 .ao ID lumoer

1 F eld measurements inc'uding temperature
barometric pressure cloud cover wind speed/
direction, PID reading, and CGI reading

m Summary of procedure for samnle collection,
documentation ot SOP deviations and scope of wor^
changes

n Descrpdon ot any photoeracns taken, including film
roll number

o All entr es shall be signed at tne end of the dav

Make and attach a label to the summa canister recording the
following information.

a Name and title of author

b Sample collection method.

c Date and time of collection

d Sample identification numbers)

e Summa canister lab ID number

3 1 Subatmosphenc Pressure Sampling

Secure sample mlet tube to the breathing zone stand and
extend to approximately 5 feet If necessary attach ear filter to
the sample mlet tube to prevent <fast from entering the
sampling system.

Attach the sample mlet tube to the canister and tighten the
valve

Open a canister which is evacuated to 28-30 mches Hg at sea
level and fitted with a flow restnctmg device, to the
atmospners containing the VOCs to be sampled. The pressure
differential causes the sample to flow into the canister

This techmoue may be used to collect grab samples (duration
of 10 to 30 seconds) or time-integrated samples (duration of 12
to 24 hours) Sampling duration depends on the degree to
which the flow is restricted. The flow will remam constant
until the vacuumreads approximately 11 inches Hg. When
this occurs control the flow either manually or automatically
to achieve constant flow

When sample collection is complete move the sample canister
control valve to the closed position.

32 PRESSURIZED SAMPLING

Use a digital tune-programmer to pre-se'ec* sample duration,
and pump start and stop times

Secure sample mlet tube to the breathing zone stand and
extend to approximately 3 feet If necessary attach air filter to
the sample inlet tube to prevent dust from entering the
sampling svstem.

Attaca the sample mle* tuoe to the canister ara lahten the
valve

Ocen a canister wh»ca .s e/acuated 10 28-j>0 mcaes ha at sea
level and connected m line with the sampler *o Jie atrnospnere
containing the vOCi to be sampled.

Usmg a sample pump in conjunction with a flow controller a
volume of air sample is collected from the mlet tube The
initially evacuated canister is filled by action of the flow
controlled pump to a positive pressure not to exceed 23 psig

When sample collection is complete, move the sample canister
control valve to the closed position.

33 SAMPLE PRESERVATION

Camples collected in canisters should be sent to the analytical
laboratory with the canister valve closed and the sampling pert
capped. Samples must be accompanied by a cham-of-custodv
(COC) indicating sampling locations sample numbers date
collected, sample matnx, and sample volumes. The COC
should agree with the information on the summa canister
latel. and discrepancies must be notpH QQ the COC at the tune
of receipt by the laboratory m addition, any obvious physical
damage or contamination (eg. punctures) must also be
recorded on the COC

34 SAMPLE HANDLING AND STORAGE

Summa canister samples do not need any refrigeration or
special handling until they are analyzed. USEPA Method
TOI4 does not specify a holding time for -aimma canister

3.5 CALCULATIONS

A flow control device Tnamtamq a constant flow mto the
canister over the desired sample period. This flow rate is

so *h»* the Tigrpr 13 fillet over the desired
sampling penod to 2 5 mches Hg vacuum for subatmosphenc
pressure .sampling, or to about one atmosphere (15 pa) aoove
ambient pressure for pressunzed sampling.

351 Subatmosphenc Pressure Sampling

For subatmosphenc sampling, the volume of the sample mus*
be calculated before the flow rate can be determined. The
sample volume can be calculated by

iV*E
~i~

Where
S = sample volume (cm )
V = volume of the canister (cm )
I = initial canister vacuum (in. Hg)
E = estimated final vacuum (in Hg)

For example, to calculate the sample volume of a 6-L canister
with an initial canister vacuum of 28 mches Hg and an
estimated final vacuum of 5 inches 110.

DACA31 95 D-0083 Southern \iarvland Wood Treatment Sit-
QUJlit/ Assunncc ^ojec: an



28
S = 4 929 cm
The flow rate can be calculated bv

T*60J

Whe-e
F = flow rate (cm /mm or Ml/nun)
S = sample volume (cm )
T = sample period (hours)

Using a 24-hour sampling period for the above sample
volume the flow -ate can be calculated bv

c _ 4929
2-1*60

F = 3 42 cm /mm

3 5 2 Pressurized Sampling

For pressurized sampling, only the flow rate has to be
calculated. For example, if a 6-L canister is to be filled with
12 L of sample at 2 atmospheres absolute pressure (near 30
psig) m 24 hours the flow rate can be calculated by

12 OOP

24*60
F = 8 3 cm /mm

If the canister pressure is increased for analysis a dilution
factor (DF) is calculated and recorded on the camster label and
in the field logbook. After sample analysis, H^«-t«j VOC
concentrations arc multiplied by the dilution factor to
determine concentration m the sampled arr Dilution factor
can be calculated by

DF=r—)6p
Where
Pf = canister pressure (psig) after pressunzanon
P, = canister pressure (psig) before pressunzanon

353 General

Depending upon available gauges and instrumentation, it may
be necessary to perform unit conversions Common unit
conversions may be performed by

3 6 QUALITY ASSURANCE QUALITY
CONTROL (QA/QQ

3 6 1 QA/QC Samples

A. field duplicate sample is collected at the same time, m the
same location, anc jnder the same conditions as the samcle
One fie'd duolicate sample shall be collected for ever/ ter
samples collected. Evaluation of duplicate information shall be
made by calculation of the relative percent difference (RPD)
The equation is stated below

RPD = ( X1-X2
'2007

Where
XI = sample value
X2 = duplicate sample value

^ £»M w*l r^fo wr-*«1« o l̂la^*^ — Up. .,..,..-k*^«u h.£*UM*u. *.;ii|, w w v*rfiA.**i^cU iAi ĵ.c ouZric

under the «mg sample set up conditions as the sample with
one exception, the replicate sample is collected on a different
day This SOP does not set forth specific replicate frequency
requutiiienta, however work plans may incorporate their use

362 QA/QC Procedures

AH data must be documented on standard cham-of-custody
forms and withm field logbooks

All instrumentation must be operated m accordance with
operating instructions as supplied by the manufacturer unless
otherwise specified m the work plan. Equipment checkout
and calibration activities mnst occur pnor to sampling/
operation, and they must be documented.

40 MAINTENANCE ||

Contamination may occur m the sampling system if canisters
are not properly cleaned before use. Therefore when procuring
summa canisters from the contracted analytical laboratory
proof of summa "»""*T decontamination shall be supplied
with the canister Additionally all other lanintrng equipment
(e g. pump flow controllers, tubing) should be kept clean or
returned to the contracted laboratory for decontamination.

All sampling equipment and sampling media shall be
protected from contact with any potentially contaminated
surface soil or water Sampling equipment shall be stored in
clean areas and protected from dnt and water during
transportation. Equipment may be penodicallv wiped c'ean
with a clean cloth, but decontamination nsmg solvents or
liquids is to be avoided. Avoid contaminating sampling
equipment or m«fr« with tape or marfrgr fumes, snoop or bare
hands. Use new tygon or teflon tubmg as appropnate for each

Inches of Hg
Inches of Hg
psi
psi
psig

to atmospheres
to psi
to atmospheres
to Inches of Hg
to total psi

mult by 0 0333
mult by 0 490

mult by 0 0680
mult bv 2 04

add 14 7

sample event

DACA31 95 D-0083 Southern Maryland Wood TrcaUnmt Site
Quality Assurance Projed Plan



S O PRECAUTIONS

Care must be taken not to exceed 40 psig m the canisters,
Canisters are ™*r piffftiue, usually 20-30 pgg_ and should
not be A-TT**-^ or punctured. They should be stored m a cool
dry place and always be placed m their plastic shipping boxes
r*hTrmg trsnsport and storage.

0 REFERENCES I

Air Toxins, 1993 Canisters and Tecflar Bags"
Volume 1 of Air Toxins Guide to Air
.••Sampling and Analysis. 2nd Edition, April
1993

USEPA, 1992 Summa Canister Sampling:* SOP
#1704 USEPA^Office oLEnwgency and
Remedial Response (PB92--963406)

USEPA 1989 "Determinauon of Volatile- Organic
- _ **+"*<*.^+- >3<V" l_i*2t . » *->•' TTinjf Ambient -jjAir -*s Using

-'-nitM^af^.tuf'ua^^aH^^iift •*<.
PaSSIVatcXl ramictgr Dimpling anfl

**

Co^^^^*^^" m Ambient

•v- •*»—

DACA31 93-D-0083 Southern Marylmd Wood Treatment Sic
Quality A»unrnae Project Plan
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STANDARD OPERATING PROCEDURE 30 7
THERMAL DESORPTION UNIT SOIL SAMPLING

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for thermal
desorption unit (TDU) soil sampling

2 0 MATERIALS

• Certified clean sample containers
• Photoizonation detector (PID)
• Stainless steel bowl and trowel
• Chemical resistant gloves
• Field logbook
• Coolers
• Ice

3 0 PROCEDURE

3 1 Sampling Treated Soils dunng Operation
Samples will be collected every two operating days dunng operation from the stockpile created
from the discharge of the four TDUs The sampler will dig from the surface toward the center of
pile one to two feet at ten locations Locations will be selected based on highest PID readings If
no readings above background are found locations will be randomly selected At each of the ten
locations a small volume of soil (approximately 1/1 o"1 the size of the combined volume of the
remaining containers) will be placed into a 3ta nieso s*eej cc i Tne sanple ml\ be homogenized
and transferred to appropnate sample containers The remaining sample will be discarded back
into the stockpiled soil At four locations four grab samples will be collected for VOC analysis with
a stainless steel trowel Samples will be labeled cooled with ice or refrigeration and packaged in
accordance with SOPs 50 1 50 2 and 50 Z Samples will be sent off site for analysis

3 2 Sampling Treated Soils dunng Proof of Performance
The sampling procedures dunng POP will be the same as mentioned in Section 3 1 except the
stockpiles will be separated into individual piles from their respective units Dunng Proof of
Performance soils will be collected from six stockpiles (three test runs for both the batch and
continuous units) The batch unit will have one stockpile per test and four samples will be
collected for VOC analysis and ten random samples will be collected and composited for the
remaining-analyses from the stockpile From the continuous unit five separate soil piles will be
made per test From these piles four VOC samples will be collected and ten samples (two from
each pile) will be collected and composited as one sample for the remaining analyses

3 3 Sampling Untreated Soils dunng Operation
The sampling procedures for untreated soil will be the same as mentioned in Section 3 1 except
that a sample will be collected once a month and no cooling will be necessary This monthly
sampling will begin after the month m which the POP was performed

3 4 Sampling Untreated Soils dunng Proof of Performance

The sampling procedures for untreated soil dunng the Proof of Performance will be the same as
mentioned in Section 3 1 except soils will not require cooling and will be collected from six feed
piles (three tests two unit types batch and continuous) Samples will be sent to off site for
analysis



3 5 Venfication of Feed Matenal

The sampling procedures for venfication of feed matenal will be the same as mentioned in
Section 3 1 except samples will be collected one time pnor to the proof of performance test from
stockpiles removed from the pond sediment and Pit #1 Samples will be analyzed on site for
PAHs (3550M/8270C) and percent moisture (ASTM D 2216)

3 6 Sampling the Hot Cyclone Soils and Batch Impinger Sludge dunng Proof of
Performance
A small volume of soil or sludge (1 to 2 cubic feet) will be produced from each Hot Cyclone (batch
and continuous) and the Batch Impinger

For each test

1 For VOCs one grab sample will be collected using a stainless trowel

2 For other parameters a trowel will be used to fill a stainless steel bowl The soil will be
homogenized and put in appropnate sample containers

3 Samples will be labeled and packaged in accordance with SOPs 50 1 50 2 and 50 3

4 Samples will be sent off site for analysis

4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

1 Avoid dermal contact with soil

2 Remove organic matenal rocks and pebbles

3 Change gloves between samples

4 Soils may be extremely hot

5 Sampler will wear modified level D personal protective equipment dunng untreated soil
sampling

6 0 REFERENCES

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final

USACE 1998 Quality Assurance Project Plan for Southern Maryland Wood Treatment Site
Draft Final



STANDARD OPERATING PROCEDURE 30 8
WATER SAMPLING DURING THE TDU PROOF OF PERFORMANCE

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for water
sampling dunng the TDU Proof of Performance (POP)

2 0 MATERIALS

• Certified clean sample containers
• Coolers
• Ice
• Chemical resistant gloves
• Field logbook
• Five gallon bucket

3 0 PROCEDURE

Sampling of condensate water will occur once per day of POP test The test will run for six days

1 Begin sampling three hours after the TDU startup This ensures that water has circulated
through the system

2 Water will be purged from each sample port as needed (approximately 2 gallons) pnor to
collecting samples This will remove stagnant water and settled solids from the sample port
The water shall be purged into a 5-gal bucket or similar container Purged water will be
disposed at the treatment plant

3 A grab sample will be collected from the batch and continuous lines to the condensate tank
for all parameters by opening the sample port valve and purging directly into the sample jars

4 Samples will then be taken from the condensate tank effluent modular tank effluent (if being
used) and Baker tank effluent for TSS using the same procedure as mentioned in 3 3

5 Water treatment plant (#2) will be sampled on the first day condensate from POP testing is
received a the plant following SOP 30 9

6 Samples will be collected in decreasing order of volatility (VOCs SVOCs etc)

7 Samples will then be prepared packed and shipped as per SOPs 50 1 50 2 and 50 3

4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

Sampler will wear Tyvek coveralls chemical resistant gloves safety glasses and hard hat
Assistant will wear chemical resistant gloves safety glasses and hard hat
Change gloves between samples



6 0 REFERENCES

USACE 1998 Quality Assurance Project Plan for Remedial Activities for Southern Maryland
Wood Treatment Site Draft Final

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final



STANDARD OPERATING PROCEDURE 30 9
SAMPLING FOR THE WATER TREATMENT PLANT

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to define procedures for the sampling
of the water treatment plant

2 0 MATERIALS

• 4-Lrter certified dean composite containers
• Field logbook
• Certified clean sample containers
• Chemical resistant gloves
• Coolers
• Ice
• Clean funnels
• Frve gallon bucket

3 0 PROCEDURE

3 1 Monthly

1 Sampling locations and frequency are shown m Figure 3-10 and Table 3-9 of the Field
Sampling Plan

2 A logbook shall be kept and used to record all pertinent sampling times and relevant
information

3 Water will be purged from each sample port as needed (approximately 2 gallons) pnor to
collecting samples This will remove stagnant water and settled solids from the sample port
The water shall be purged into a 5-gallon bucket or similar container Purged water will be
poured into the floor dram to be treated by the Water Treatment Plant

4 The samples will be collected in the following order Equalization Tank Effluent (ETE) Oil
Water Separator Effluent (OWS) Mix Reaction Tank Effluent (MRT) Inclined Plate Separator
Effluent GPS) Sand Fitter Effluent (SFE) AOP Reactor Influent (ARI) AOP Reactor Effluent
(ARE) First Carbon Effluent (LCE) and Final Discharge at Treated Water Tank Effluent
(FDE)

5 Each sampling container will be filled from the appropnate sample port. Containers will be
labeled packed and shipped following the SOPs 50 1 50 2 and 50 3



3 2 Acceptance Test

The sampling procedures dunng the acceptance test will be the same as mentioned m Section
3 1 with the following exceptions

1 Sampling locations and frequency are shown m Table 3-8 of the Field Sampling and Analysis
2 Plan
3 The first sampling event will begin no earlier than three hours and no later than six hours after

plant startup
4 Each sample except for VOC samples will be compnsed of four grab samples which will be

composited A grab sample from each sample location will be collected approximately every
half hour A sampling container (4 liter amber certified clean) will be filled approximately one
quarter full dunng each event until four grab samples are collected After each grab sample
collection the sample containers will be placed in a cooler on ice

5 A VOC sample will be collected dunng the collection of the second round of grab samples
The sample for VOC will not be composited

6 Upon completion of collecting the fourth grab sample from each sample location the samples
will be poured into individual sample jars

7 This procedure shall be repeated once every 24 hours for six days

3 3 Proof of Performance

The sampling procedures dunng the proof of performance will be the same as mentioned in
Section 3 1 with the following exceptions

1 Sampling locations and frequency are shown in Table 3-3 of the Field Sampling Plan
2 The water treatment plant will be sampled on the first day condensate is received from the

proof of performance test

4 0 MAINTENANCE

Not Applicable

5 0 PRECAUTIONS

• Sampler will wear a Tyvek coverall chemical resistant gloves safety glasses and hard hat
• Assistant will wear chemical resistant gloves safety glasses and hard hat
• Change gloves between samples

6 0 REFERENCES

USACE 1998 Sampling and Analysis Plan for Remedial Activities for Southern Maryland Wood
Treatment Site Draft Final

USACE 1998 Quality Assurance Project Plan for Southern Maryland Wood Treatment Site
Draft Final
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10 INTRODUCTION

ICF KAISER Engineers will manage a site remediation project at the Southern
Maryland Wood Treatment Superfund Site in Hollywood MD Soil at the site is
contaminated with organic compounds from a former wood treatment plant
Remediation will be performed through thermal desorption /oxidation.

To demonstrate the effectiveness of and environmental emissions from the remediation
process ICF KAISER will conduct aProo/Of Performance (POP) test, which will
mclude stack emission sampling ICF KAISER contracted AirRECON a division of
Levine Fncke Recon (LFR) to perform the stack emission testing

This protocol provides a detailed description of stack sampling procedures A detailed
description of the site the remediation process and other POP-related activities can be
found in the Proof-of-Performance Plan developed by ICF KAISER, dated April
1998 A copy of the plan is found in Attachment 1

1 1 JOB-SHE

Southern Maryland Wood Treatment Superfund Site
25202 Three Notch Road
Hollywood MD 20636

Contact Kirk Ticknor PE Site Manager
Phone 301-373-5834
Fax 301-373 5975

12 PLANT INFORMATION

Source Batch TDU Oxidizer Continuous TDU Oxidizer
Contract No DACA31-95-D-0083, Task No 16

1 3 PLANT SAFETY REQUIREMENTS

The plant safety policy requires personnel working onsite to have current 40 hour
OSHA Hazardous Worker Training and to wear a hard hat, safety glasses and safety
boots



2 0 PROCESS INFORMATION

Part of the POP test will be a determination of the maximum soil throughput that will
result m adequately cleaned soil from the TDUs This ramp-up test will be performed
pnor to stack sampling Stack sampling will be performed during periods of maximum
soil throughput

A detailed description of the process operating parameters mat will be monitored
dunng the stack test are detailed in section 7 0 of the POP Plan.

21 SOURCE DESCRIPTION

A detailed description of the TDU processes and control devices is provided in Section
2 0 of the POPlPlaa Bom continuous TDUs (CTDUs) and batch TDUs (BTDUs)
will be used for soil remediation." " -

In summary contaminated soil is heated in a contained environment that vaporizes the
organic contamination. An air/nitrogen sweep is used to carry the vaporized organic
compounds from the TDU to the pollution control equipment

2 2 CONTROL DEVICE

Continuous TDU An" emissions are cleaned in senes by a hot cyclone
quencher/scrubber electrostatic precipitator (ESP) and a flameless thermal oxidizer

Batch TDU Air emissions are reduced in senes by a hot cyclone two unpingers
another cyclone condensers and a thermal oxidizer



3 0 SAMPLING LOCATIONS

Sample diagrams of the test locations are in Attachment 2 All measurements will be
field-verified and conform to EPA Reference Method 1 (or 1 A) A descnption of the
sample location(s) follow

31 BATCH TDU

Outlet Measurement will take place in a circular stack having an inside diameter of
4 inches Several sample ports are available on the stack as per the attached diagrams
Because of the small duct diameter flow measurements will take place down-stream of
the sample extraction ports

Inlet "Measurement will take place m a circular stack having an inside diameter of 4
inches Several sample ports are available on the stack as per the attached diagrams
Because of the small duct diameter flow measurements will take place down-stream of
the sample extraction ports

3 2 CONTINUOUS TDU> - ^
^ ^ ~ ~

Outlet Measurement will take place in a circular stack having an inside diameter of
° niches The -s* ports ara located 48 inches downstream (E? \ Distance B = 6
duct diameters) and >1 6 inches upstream (EPA Distance A = 2 duct diameters) of
flow disturbances 1 6 traverse points (8 points/port) will be measured

Inlet Measurement will take place in a circular stack having an inside diameter of 8
inches The test ports are located 24 inches downstream (EPA Distance B = 3 duct
diameters) and 12 inches upstream (EPA Distance A = 1 5 duct diameters) of flow
disturbances 24 traverse points (12 points/port) will be measured



40 SAMPLING OU1 LIN I'

Key featuies of the simplm^ progrim ire summarized in T able 1 Detection limits are based on tlie outlet flow nte of the continuous
1 DU which is ipproxim itely four times ^reatei it diy stindard conditions tlnii that of the Batch FDU Hence the Batch 1 DU
detection l imits will be approximately one quarter of those listed in the table

Tible 1 Sampling Outline

Parameter

Velocity
temperature

Velocity
temperature

Gas composition

Moisture

Particulate

HCI

Lead mercury

SVOC PAH

Dioxms/furans

VOC

Sample
Locations

CTDU
inlet/outlet

BFDU

All

All

Outlets

All

Outlets

All

All

All

Sample
Methods

EPA 1 / 2

EPA 1A/2A

EPA 3

EPA 4

EPA 5

EPA 5/26A

EPA 29

EPA23/0010

EPA 23

EPA 0030

Analytical Method

N/A

N/A

EPA 3 (orsat)

EPA 4 (gravimetric)

EPA 5 (gravimetric)

EPA 26 (ion
chromatography)

Pb SW846 7421 (GFAA)
Hg SW846 7470 (CVAA)

LRGC (SW846 8270)

HRGC/MS {SW846 8290)

GC/MS (SW846 8240)

Sample
Duration

As
needed

As
needed

As
needed

1 hr mm

1 hr

1 hr

2 hr

3 4 hrs

34 hrs

3 4 hrs

Sample
volume

N/A

N/A

2 ft3

35 f t 3

35ft3

35 ft3

70ft3

106ft3

106ft3

2 ft3

Detection limit

100 DSCFM

10 DSCFM (inlet)

50 DSCFM (outlet)

0 1 % CO2/02 by volume

0 5% H2O by volume

6E 4 Ib/hr

0 012 Ib/hr

2 3E 5 Ib/hr

9 2E 7 Ib/hr

5E 6 3E 5 Ib/hr for SVOC
5E 6 1E 5 Ib/hr for PAH

2E 1 1 Ib/hr as 2378 TCDD

2E 6 2E 4



5 0 SAMPLING PROCEDURES

5 1 BATCH TDU FLOW RATE & SAMPLE EXTRACTION

The Batch TDU has a 2 inlet pipe which is unsuitable for isokmetic sampling because
of its small diameter A standard pitot tube will be fixed at the centroid of the pipe to
measure gas velocity Sample will be extracted at a constant rate upstream of the pitot
tube at a single point at the center of the pipe

The batch TDU outlet is 4 in diameter A standard pitot will be used to traverse the
stack downstream of the sample extraction ports Sample will be extracted from the
centroid of the stack Sample rate (except VOST) will be set for isokmetic conditions
based on the average stack velocity found with the traverse VOST sampling will be at
a constant rate

52 DIOXINS/FURANS SEMI VOLATILES P-\Hs

SUMMARY Stack gas will be sampled isokmetically for dioxm/furan emissions in
accordance USEPA Method 23 Determination ofpolychlonnated dibenzo-p-dioxin
andpolychlormated Dibenzofurans from Stationary Sources

Dioxins and furans in sample gas will be collected on a filter and solid sorbent trap
The procedure will be enhanced for the collection of semi-volatile organic compounds
(SVOC) and polynuclear aromatic hydrocarbons (PAHs) in accordance with EPA
SW846 Method 0010

SVOC and PAH also will be collected in aqueous impinger reagents Recovered
samples will be extracted and analyzed by gas chromatography and mass spectroscopy
(GC/MS) for dioxms/furans PAH, and SVOC The full list of SVOC compounds is
presented in Attachment 3

Key sample train components will include

• A sized, tapered-edge glass button hook' sample nozzle
• A stainless steel sample probe with a heated glass liner S type or standard pitot

tube and thermocouple
• A heated glass filter holder with a glass fiber filter supported by a Teflon frit
• A glass condenser and coolant circulation system
• A solid glass sorbent trap packed with field-spiked XAD-2
• A. condenser system consisting of Greenburg Smith glass impingers and

connecting pieces



• A sample control/metering system consisting of a vacuum pump dry gas meter
sample flow controls sample rate manometer stack gas velocity manometer
temperature indicator and heat controllers

PREPARATIONS Sampling glassware and sample containers will be cleaned pnor
to sampling in the following sequence

1 Soap and water wash
2 Four-hour soak m 10% HNO3

3 Water nnse
4 Triplicate distilled de-ionized water nnse
5 Acetone nnse
6 Hexane nnse

The condenser will consist of Greenburg-Smrth impingers that are interconnected with
glass U-bends Reagent charging and stem configurations will be as follows

• Impmger 1 Special bottle empty
• Impinger 3JR.estncted tip^with 100 mis distilled water
• Impinger 4 Unrestricted tip with 100 mis distilled water
• Impinger 5 Restncted tip empty
• Impinger 7 Unrestricted tip silica gel

All impmgers will be weighed pnor to sampling to the nearest 0 5 grams

The sorbent cartridge will be onented vertically and sit directly on the special
condensate collection bottle dunng sampling Sample will pass directly from the
condenser outlet to me sorbent cartridge inlet

SAMPLING Completion of each test run will include the following key procedures

• A pre-test leak check of the entire sample train at a vacuum greater than that
anticipated for the test run. A leak rate of no greater than 0 02 CFM will be
achieved pnor to run commencement

• Each sample point will be sampled for an equal duration. Filter holder hot box
temperature will be maintained at 250 +/- 25 °F

• Probe heat will be maintained to prevent internal moisture condensation
• Ice will be maintained in the impinger ice bath.
• All necessary temperature and sample rate adjustments (to maintain isokmetic

sampling) will be made at each sample point Condenser outlet temperature will be
maintained at less than 68°F dunng sampling



• A. post-test leak check will be performed on the entire sample train at a vacuum
equal or greater than the highest vacuum achieved dunng the test run. If the leak
rate is greater than 0 02 CFM, the run will either be voided/repeated or kept and
corrected for the leak rate (at the discretion of the administrator)

• All necessary data for each sample point and test run will be recorded on
appropnate data forms

SAMPLE RECOVERY Sample recovery will be performed at the site in a sheltered
area. Samples will be recovered as follows

Stack Samples

• Each impinger will be weighed to 0 5 gm
• The particulate filter and loose particulate will be transferred to container 1 a glass

petn dish —
• With" a Teflon brush, the probe" nozzle and front-half of the filter holder will be

rinsed and brushed three times with acetone into container 2 (250 ml amber glass)
• Into container 2 the back half of the filter holder condenser and connecting pieces

will be nnsed with acetone
• All train components from the sample nozzle up to the sorbent cartndge will be

nnsed three times with methlyene chlonde into container 2
• All train components from the sample nozzle up to the sorbent cartndge will be

nnsed three times with toluene into container 3 (250 ml amber glass)
• The impinger catch will be transferred to one or more ''-is-ending on liquid

volume) large amber glass jars containers 4A, B C etc
• A nnse of the impinger train with a 5 0%/5 0% v/v mixture of methylene chlonde

and methanol will be collected in container 5 (250 ml amber glass)
• The sorbent trap will be sealed with Teflon tape and returned to its shipping

matenaL

BLANKS The following blanks samples will be recovered Liquid volumes will be
similar to those used for stack sample recovery

• Container 1 Glass petn dish with an unused filter
• Container 2 250 ml amber glass jar containing acetone and methylene chlonde
• Container 3 250 ml amber glass jar containing toluene
• Container 4 500 ml amber glass jar containing 200 mis distilled water
• Containers 250 ml amber glass jar containing 50%/50% v/v methylene chlonde

and methanol
• An unused trap will be recovered as a blank

S 4JVIPLE AN \LYSIS Sample preparation and anah sis will be performed in general
accordance with the schematic diagram in Figure 1 which is on the following page
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5 3 PARTICULATES and HYDROGEN CHLORIDE

SUMMARY Stack gas will be sampled isokmetically for suspended (filterable)
particulate and hydrogen chlonde emissions in accordance with EPA Method 5
Determination of Particulate Emissions From Stationary Sources Particulate in the

sampled gas will be collected in the sample train on a heated filter

The sample procedure will be enhanced for the collection of hydrogen chlonde by EPA
Method 26A- Determination of Hydrogen Halide Emissions from Stationary
Sources Recovered samples will then be analyzed for particulate matter in
accordance with EPA Method 5 and for hydrogen chlonde in accordance with EPA
Method 26 Inlet particulate samples will not be recovered since inlet particulate
sampling is not required.

Key sample train components will include

• A sized, tapered edge stainless steel "button hook" sample nozzle
• A stainless steel sample probe with a heated glass liner and thermocouple
• A heated glass filter holderwith a tared Teflon filter supported by a Teflon frit
• A condenser system consisting of Greenburg Smith glass unpingers and

connecting pieces
• A sample control/metering system consisting of a \acuum pump dry gas meter

sample flow controls sample rate manometer stack gas velocity manometer
temperature indicator and heat controllers

PREPARATIONS Sampling glassware and sample containers will be cleaned pnor
to sampling in the following sequence

• Soap and water wash and nnse
• Tnplicate nnse with distilled, de-ionized water (probe nozzle and filter holder)
• Acetone nnse (probe nozzle and filter holder)

The condenser will consist of five unpingers All unpingers (except the third) will be a
Greenburg Smith, modified with unrestncted impinger tubes Impinger 3 will be a
standard Greenburg Smith impinger Each impinger will be charged for sampling as
follows

• Impinger 1 &2 100 mis 0 IN H2S04 in each
• Impinger 3 & 4 100 mis 0 1 N NaOH in each
• Impinger 5 silica gel

All impingers will be weighed pnor to sampling
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SAMPLING Completion of each test run will include the following key procedures

•~ A pre-testleak check of the entire sample train at a vacuum greater than that
anticipated for the test run. A leak rate of no greater man 0 02 CFM will be
achieved pnor to run commencement Each sample point will be sampled for an
equal duration.

• The filter holder hot box temperature will be maintained at 250F +/- 25F
• The sample probe will be heated enough to prevent internal moisture condensation.
• Ice will be maintained m the impinger ice bath.^
• Afl necessary temperature'and sample rate adjustments (to maintain isokmetic

sampling) will be made at each sample point
• A post test leak check will be performed on the entire sample train at a vacuum

equal or greater than me highest vacuum achieved dunng the test run. If the leak
rate is greater man 0 02 CFM, the run will either be voided/repeated or kept and
corrected for me leak-rate (at the discretion of the administrator)

• All necessary data for each sample pomt and test run will be recorded on
appropnate data forms

^

SAMPLE RECOVERY Sample recovery will be performed in me field in a
sheltered area Stock samples will be recovered as follows

• Each impinger will be weighed to 0 5 gm.
• The particulate filter and loose particulate will be transferred (with plastic

tweezers) to a plastic petn dish.
• The probe nozzle and front-half of the filter holder will be nnsed and brushed

three times with acetone into a cleaned glass bottle
• Impinger 1 & 2 contents will be transferred to an HOPE bottle
• Impinger 1 & 2 will be nnsed with 1 00 mis distilled water into the HDPE bottle
• Impinger 3 & 4 contents will be discarded.

Blanks will be recovered as follows

• A cleaned glass jar containing 1 00 200 grams of acetone
• An HDPE bottle containing 200 mis 0 IN H2SO4 and 1 00 mis distilled water

54 VOLATILES/VOST

SUMMARY Sampling for the possible presence of the volatile orgamcs listed in
Schedule 1 will be performed using US EPA Solid Waste Method 0030 (VOST)



This method is applicable for the determination of volatile organic compounds It is
commonly called a VOST train. Because some of me volatiles on the list have boiling
points below 35°C the train will sample one-half the normal sample rate (SLO
VOST) Samples will be analyzed for the volatiles by thermal desorption, purge-and
trap and gas chromatography/mass spectrometry (GC/MS) The list of target VOCs is
presented in Attachment 2

Key components of the VOST sampling train are

• A stainless steel probe with a borosihcate glass lining that is electrically heated to
maintain sample temperature above 130°C (266°F)

• A glass bore isolation valve with sliding Teflon plug
• Two glass sorbent tubes Sample first passes through a Tenax packed tube and

then a Tenax/charcoal tube
• A condensation system consisting of two glass condensers through which ice water

is circulated. The first condenser is located between the samDie probe and •'ir-n
sorbent tube and the second is located between the first and second sample tube
Condensate is collected in flasks

• Thermocouples to monitor the temperature of sample gas upstream of each resin
trap to prevent thermal breakthrough of analytes

• A metering system consisting of a pump dry gas meter capable of measuring
volume as low as 0 005 liters a calibrated rotameter to monitor gas flow rate a 10-
channel temperature monitor and timer

t _ _
PREPARATIONS Sample glassware is ultrasomcally cleansed in a non-ionic
detergent, nnsed with distilled water and oven dned

SAMPLING Completion of each test run will include the following key procedures

• The sampling train will be assembled and checked for leaks at the site pnor to
sampling The leak check is performed by closing the valve upstream of the
condenser and pulling a vacuum 10 inches higher man normal operating pressures
Any potential leak rates will be less man 0 1 inch Hg after 1 minute

• Four pairs of tubes will be sampled per test run. Three will be analyzed, one will
be a spare

• Each tube pair will be sampled for 40 minutes at 0 5 liters per minute
• Key sample data will be recorded every ten minutes on an appropnate data form

SAMPLE RECOVERY Recovered condensate will be placed in glass vials and
filled with distilled water until no head space exists All spent sample tubes will be
returned to their onginal containers for shipment Individual cartridges will not be
recovered until anah sis Three pairs of cartridges will be used for blanks
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These blanks will be transported to the sampling site and the caps taken off for the
length of time required to change a pair of cartridges on the sampling train. The second
pan" of cartridges are the tnp blanks These blanks are also transported to the site and
treated like all other cartridges except the caps are not removed.

ANALYTICAL PROCEDURES The field and tnp blanks will determine
contamination m the field and storage The third blank pair of cartridges remain m the
laboratory These blanks are only analyzed if me contamination level of the other blanks
are 2 ng or higher of a particular compound.

Each pan" of sample tubes will be analyzed m tandem. Contaminants if any are present,
are eluded by thermal desorption. Contaminants if any are present, are eluded from the
condensate by a purge and trap procedure Volatiles are analyzed by GC/MS in
accordance with EPA SW 846 Method 8240

5 5 - LEAD and MERCURY

SUMMARY Stack gas will be sampled isokmetically for metal emissions m
accordance USEPA Method 29 Determination of Metals Emissions from Stationary
Sources

Metals in the sample gas will be collected m the sample tram on a filter and in acidic
impinger reagents Recovered samples will men be digested and analyzed lead (Pb)
and mercury (Hg) m accordance with Method 29

Key sample train components will include _

• A sized, tapered-edge glass 'button-hook sample nozzle
• A stainless steel sample probe with a heated glass liner S type pitot tube and

thermocouple
• A heated glass filter holder with a low metal quartz fiber filter supported by a

Teflon frit
• A condenser system consisting of Greenburg Smith glass unpingers and

connecting pieces
• A sample control/metering system consisting of a vacuum pump dry gas meter

sample flow controls sample rate manometer stack gas velocity manometer
temperature indicator and heat controllers

PREPARATIONS Sampling glassware and sample containers will be cleaned pnor
to sampling in the following sequence

1 Soap and water wash
2 A tour-hour soak in 10% HNO (plastic ware will be nnsed only)
3 Tnphcate nnse with distilled de ionized water
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The condenser will consist of Greenburg Smith unpingers interconnected with glass
U bends Reagent charging and stem configurations will be as follows

• Impinger 1 / (optional) Empty short-stem
• Impinger 2 Restncted tip with 5% HNO3/10%H202
• Impinger 3 Unrestricted tip with 100 mis 5%HN03/10%H202

• Impinger 4 Unrestricted tip empty
. Impinger 5 Restncted tip with 100 mis 4%KMN04/10%H2S04

• Impinger 6 Unrestncted tip with 100 mis 4% KMN04/10% H2S04 each
• Impinger 7 Unrestncted tip silica gel

All impingers will be weighed pnor to sampling to 0 5 grams 5% HNO3/10% H2O2

will be used within one month of preparation and 4% KMNO^lOyo H2SO4 will be
used within 24 hours of preparatioa-

—v. •»-- **" ~"

SAMPLING Completion of each test run will include the following key procedures

• A pre-test leak jieck of the entire sample train at a vacuum greater than that
anticipated for me test run. A leak rate of no greater than 0 02 CFM will be
achieved pnor to run commencement

• Each sample point will be sampled for an equal duration,
• Filter holder hot box temperature will be maintained at 250 +/- 25 °F
• Probe heat will be maintained to prevent internal moisture condensation
• Ice will be maintained in the impinger ice bath.
• All necessary temperature and sample rate adjustments (to maintain isokmetic

sampling) will be made at each sample point
• A post-test leak check will be performed on the entire sample train at a vacuum

equal or greater man the highest vacuum achieved dunng the test run. If the leak
rate is greater man 0 02 CFM, the run will either be voided/repeated or kept and
corrected for the leak rate (at the discretion of the administrator)

• All necessary data for each sample point and test run will be recorded on
appropnate data forms

SAMPLE RECOVERY Sample recovery will be performed in the field in a
sheltered area. Stack samples will recovered as follows

• Each unpinger will be weighed to 0 5 gm.
• The particulate filter and loose particulate will be transferred to container 1 a

plastic petn dish.
• With a non metallic brush the probe nozzle and front half of the filter holder will

be nnsed and brushed three times with a total of 100 ml of 0 IN HNO^ into
container 2 (high density polyethylene HDPE)
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The contents of the knock-out impinger (if used) and the impingers charged with
HN03/H202 will be transferred to container 3 (HDPE)
Then, the knock-out impinger (if used) HN03/H202 unpingers filter holder back-
half, frit and connecting glassware will all be nnsed three times wilt a total of 1 00
ml 0 IN HN03 mto container 3
The contents of the impinger in between the HN03/H202 and KMN04 impingers
will be transferred to container 4 (HDPE) Then it will be nnsed three times with a
total of 1 00 ml of 0 IN HNO3 mto container 4 (HDPE)
The contents of the KMNO4 unpingers will be transferred mto container 5 (amber
glass) t

The KMN04 impmgers and connecting glassware will then be nnsed three times
first with a total of 1 00 ml of fresh 4% KMNO/l 0% H2S04 and then a total of 1 00
ml of distilled water mto container 5 - -- <- _
200 ml of distilled water will be placed in container 6 (HDPE) ThenmeKMNO4

impmgers will be nnsed with a total of 2_5 ml 8N HCI mto container 6

BLANKS Blanks win be collected as follows „

An unused filter will be placed in a plastic petn dish (container- 1 ) ~-r-
An HDPE jar containing 100 ml 0 IN HNO3 will be recovered as a front-half
(container^) -*•*• - - — .. _* ^ =,«, _ _ -* ̂  » (___
An HDPE jar contammg 200 ml 5% HNO3/1 0% H2SO4 and 1 00 ml 0 1 N HNO3

will be recovered as a back-half blank (container 3)
An HDPE jar containing 100 ml 0 IN HNO3 will be recovered as a blank for me
impinger m between the HNO-j/H-jOj and KMN04 unpingers (container 4)
A glass jar containing 300 ml of 4% KMN04/10% H2S04 and 100 ml of distilled
water will be recovered a KMN04 impinger blank (container 5) , v _-
An HDPE jar contammg 200 ml distilled water and 25 ml 8N HCI will be
recovered as a KMNO4 impinger HCI nnse blank (container 6)
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6 0 QUALITY ASSURANCE

The protocol was developed in accordance with the principles and recommendations
outlined in the EPA Quality Assurance Handbook for Air Pollution Measurement
Systems

6 1 SAMPLE PRESERVATION

All dioxin/furan, SVOC PAH, and VOC sample fractions will be preserved with ice
from the time of sample recovery until sample analysis preparation.

Remaining samples are preserved by their own matnces

62 SAMPLE HANDLING

All sampling an(-l sample recovery will be performed by AirRECON personnel All
samplesIvfll be labeled by project name sample date sample fraction, sample location
and run number ~

Recovered samples will be shipped to a laboratory furnished by ICF Kaiser _

6 3 CHATN-OF-CUSTODY
«• r*

— 0, ^ J j _ ^ *,

Each sample will be recorded on a chain of-custody (COC)/request for- analysis form.
The COC is completed to ensure the integnty of the samples collected Before
relinquishing the sample the project manager must complete a COC listing his/her
name the name of the person receiving the results the AIRRECON project number the
sample descnption (media) the sample date and who performed the sampling

The COC must also identify the source of the sample descnbe the container holding
the sample and the preservative (if any) Additional comments or notes can be placed at
the bottom of the page

6 4 CALIBRATION DATA

All pre-test calibration data for sampling and equipment will be made available onsite
at the time of testing to any regulatory representatives Copies of all calibration data will
be included in the final report
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6 5 CALIBRATION PROCEDURES

PITOT TUBES All standard pitot tubes are given a baseline coefficient of 0 99 A
standard pitot tube design shall conform to EPA Reference Method 2 sections 271-
2 7 5

All S Type pitot tubes are initially provided by the manufacturer in accordance with
the specifications listed in USEPA Reference Method 2 1

Before each use a visual inspection of the pitot tube is made to verify that the face
openings are in alignment within the specifications snown in Figure 2-2 and 2-3 of
USEPA Method 2 All pitot tubes are calibrated annually m accordance with Sections
4 1 3 through 4 1 5 of Method 2

An identification number is assigned to a calibrated pitot tube If the pitot tube is not
marked, a baseline coefficient of 0 84 is assigned.

DRY GAS METERS A dry gas meter is used as the calibration standard, in
accordance with EPA Reference Method 5 Section 5 3 The calibration meter kept in
die laboratory solely for the purpose of calibrating the dry gas meters used in the field,
is re-calibrated annually against a bell prover

The dry gas meter is calibrated before and after each use If the dry gas meter
coefficient obtained before and after the test senes differ by more man five percent, the
calculations for the test senes will be performed using the coefficient that gives the
lower value of sample volume

NOZZLE Each probe nozzle is visually inspected before being used m me field. The
nozzle's internal diameter is calibrated using USEPA Method 5 1 When the nozzle
becomes out-of-round, chipped, or corroded, it will be reshaped, sharpened and re
calibrated before use Each nozzle is permanently identified

THERMOCOUPLES Thermocouples are calibrated by immersing them side by
side with a reference mercury-in-glass thermometer The thermocouples are
consecutively immersed in an ice bath, boiling water and a hot oil bath

If the absolute temperature reading between the thermocouple and the reference
thermometer agree within +1 5% at all three calibration points the actual thermocouple
reading is considered acceptable
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6 6 FINAL REPORT

Emissions of each pollutant will be reported in mg/M3 grams/second and pounds/tour
Emissions of CO2 and 02 will be reported as a percent by volume

AirRECON s final test report for mis project will include the following items

• Summary
• Personnel and Certifications
• Sampling location diagrams
• Velocity and flow rate data
• Cyclonic flow data
• Gas composition data
• Emissions data
• Process information
• Procedures checklist
• Selected nomenclature & laboratory information sheet
• Approved test protocol
• Equipment calibration data
• Ongmal test data
• Calculations
• Laboratory data

Submitted by

Thomas F Mattel
Manager Special Projects

Reviewed by

Thomas P Brown, REM
Manager Air Projects

TFM/prh (H \AIRRECON\PROTOCOL 98U454 P DOC)



ATTACHMENT 2

SAMPLE LOCATION DIAGRAMS
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ATTACHMENTS

TARGET ORGAlGCOMPOUNDS
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VOC
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STANDARD OPERATING PROCEDURE 40 1
HYDROLAB MULTIPARAMETER WATER QUALITY MONITORING INSTRUMENT

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for field operation with the multiparame
ter water quality logging svstem (H20 data sortjand SCOUT
2 receiver) The System can monitor up to eight basic pa
rameters including dissolved oxygen percent saturation
temperature pH specific conductance resistivirv salinity
total dissolved solids redox level and depth

2 0 MATERIALS ~

SCOUT 2 Display

H20 Water Quality Data Transmitter

Underwater Cables

Logbook

1 3 0 PROCEDURE =

31 CALIBRATION

Calibration will be performed in the field daily before use as
follows

temperature none required

specific conductance KC1 or sea\vater standards

• pH pH 7 buffer plus a slope buffer

dissolved oxygen saturated air or saturated water

• redox quinhvdrone or tranosfer

depth set zero in air

level set zero m air

• salinity uses calibration for specific conductance

• Press the blue Calibrate button

Enter th value of the standa. d

• Accept the new calibration number

32 OPERATION

1 Attach the Cable to the Transmitter

2 Connect the other end of the cable to the displa>

3 Press the On/Off key on the display s panel Allow a
few seconds for the Transmitter to stan sending data
to the Display screen

4 Calibrate the transmitter as shown in Section 1 5

5 Deploy the sensor o\er the side of the vessel in a
minimum of 4 of water

6 Write data values displaved on the display screen in
the appropnate field logbook

7 Retrieve sensor

8 Move to the next sampling location If travel time is
great, turn off display by pressing On/Off key Check
condition of probes after each deployment

9 Disconnect the transmitter when finished sampling for
the day

[ 1 4 0 MAINTENANCE |

Maintenance according to maufacturer s specifications

[| 50 PRECAUTIONS =°°

• Check condition of probes frequently between sam
plmg

Dont force pins into the connectors note the kev ing
sequence

6 0 REFERENCES

Hvdrolab Scout 2 Reference Manual December 1991

D-\CA 1 9 D OOSj
TERC 16-4

Southern Marvland wood Treatmeni Sue
Qualif. Assurance Project Plan

Appendix B



STANDARD OPERATING PROCEDURE 40 2
WATER LEVEL AND WELL DEPTH MEASUREMENTS

1 1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for measuring water level and well depth
This procedure is applicable to the sampling of momtonne
wells and must be performed prior to anv activities which
mav disturb the water level such as purging or aquifer test
ing

|;0 MATERIALS |j

Electric Water Level Indicator (dipmeter) with cable
measured at 0 01 foot increments weighted steel tape
and chalk

Oil water interface probe (if non aqueous phase liquid
[NAPLs] are suspected to be present)

Plastic Sheeting

Photoionization detector (PID) or intrinsically safe
flame lomzation detector (FID)

• Logbook

[30 PROCEDURE

3 1 PRELIMINARY STEPS

1 Locate the well and verify its position on the site map
Record whether positive identification was obtained
including the well number and any identifying marks
or codes contained on the well casing or protective
casing Gain access to the top of the well casing

2 Locate the permanent reference mark at the top of the
casing This reference point will be scnbed, notched
or otherwise noted on the top of the casing If no such
marks are present, measure to the top of the highest
point of the well casing and so note this fact in field
logbook Determine from the records and record in
the notebook the elevation of this point

j Record anv observations and remarks regarding the
completion characteristics and well condition such as
evidence of cracked casing or surface seals security
of the well (locked cap) and evidence of tampering

t keep all equipment and supplies D elected from gross
contamination use clean plastic she ting keep the
water level indicator probe in us protective case when
not m use

22 OPERATION

1 Sample the air in the well head for cross orcanic \ a
pors bv lifmc the well cap on! hich enouch for an
o e a m c v a p o mete (PID or r lD) probe 10 be eii d
into the w e l l casinc T h i s w i l mdi al he pr-s ice o

gross volatile contaminants as wel l as ind ica t ing po
tential sampler exposure

Remove cap Allow well to vent for 60 to 90 seconds
Resample headspace Record both readings If the
second reading is lower than the first use the second
reading to determining whether respiratory protection
w i l l be required during subsequent water l e v e l and
well depth determinations and sampling

Note that all headspace sampling must be performed
at arms length and from the upwind side of the w e l l if
possible

If NAPL contamination is suspected use an interface
probe to determine the existence and thickness of
NAPLs

• Open the probe housing turn the probe on and
test the alarm Slowly lower the probe into the
well until the alarm sounds A continuous alarm
indicates a NAPL while an intermittent alarm
indicates water If a NAPL is detected record
the initial level (first alarm) Mark the spot by
grasping the cable with the thumb and forefin
gers at the top of the casing If a mark is present
on the casing, use the mark as the reference
point If no mark is present, use the highest point
on the casing as the reference point Withdraw
the cable sufficiently to record the depth

• Continue to slowly lower the probe until it passes
into the water phase Slowly retract the probe
until the NAPL alarm sounds and record that
level in the manner as described above

Record the thickness of the LNAPL (see section
33 1)

Continue to slowly lower the interface probe
through the wafr column to check for the pres
ence of DNAPL

Measure and record the thickness of the DNAPL
layer (if any) as descnbed above

• Slowly raise the interface probe recordm^ the
depth to each interface as the probe is withdrawn
If there is a discrepancy in depths clean the
probe sensors and re check the depths

NOTE Air / l iquid interface depth is more r e l i ab l e
if probe is lowered into l iqu id NAPL w a t e r
depths are more accurate if probe is moved fro~i
water into NAPL

A l w a v s lower and raise mterfac probe s lowlv o
p event undue mi\mc of media

DACA31 9
TERC 16-4

D OOfo Sou nem Man land Wood Treatmeni Sue
Qual i t Assuran e Projec Plan

Appendix B



A l w a v s perform NAPL check in wells installed
in ar as w i t h suspected NAPL contamination
Alwavs perform NAPL check if headspace test
reveals presence of volatiles Always perform
NAPL check the first time a well is sampled If a
well has been sampled previously and no NAPLs
were present and none of the proceeding condi
lions are met the NAPL check mav be omitted

D If no NAPL is present use an electronic water lev-I
d lector as follows

Remove the water level indicator probe from the
case turn on the sounder and lest check the bat
tery and sensiiivitv scale bv pushing ihe red but
ton Adjust the sensitivity scale until vou can
hear the buzzer

Slowly lower the probe and cable into the well
allowing the cable reel to unwind Continue
lowenng until the meter buzzes Very slowlv
raise and lower ihe probe until the point is
reached where the meter just buzzes Marking
the spot by grasping the cable with the thumb
and forefingers at the top of the casing lf a mark
is present on the casing, use the mark as the rer

erence point. If no mark is present, use the high
est point on the casing as the reference point
Withdraw the cable and record the depth

6 Alternatively use a steel tape with an attached weight
if aquifer gradients are lower than 0 05 ft/ft Due to
the possibility of adding unknown contaminants from
chalk colorants only white chalk is permitted

Rub chalk onto the first 1 foot of the steel tape
and slowly lower the chalked end into the well
until the weighted end is below the water surface
(A small splash can be heard when the weighted
end hits the water surface )

Using the method described above read and rec
ord the length from the steel tape

Remove the steel tape The chalk w i l l be we or
absent where ihe tape was below the water sur
face Locate read and record this length Sub
tract wetted length from total length and record
the difference This is the depth to water table

To measure the well depth lower electric water level
indicator probe or tape unlil slack is noted \ e^v
slowly raise and lower the cable until the exact bottom
of the well is felt Measure (cable) or read th
lencth (tape) and record the depth

8 Note that if the electric water l eve l indicator s us d o
determine depth of we l l the offset distance b twe n
the t ip of the probe and the electrode must be added to
the reading to determine actual depth

9 V. i tnd aw the probe or tape

10 De ontammat th probe(s) and cable(s)

33 DATA RECORDING AND MANIPULATION

Record the following computations

• date and time

weaiher

meihod of measurement

casing elevation

NAPL surface elevat ion = casing elevation depth to
NAPL

LNAPL thickness = depth to bottom of NAPL depth
to top of NAPL

water level elevation = casing elevation depth lo
water

well bottom elevation = casing elevation depth to
bottom (or read directly from tape)

J 4 0 CALIBRATION [

No calibration is required Ensure operabihty of electric
water level indicator by testing sounder pnor to use

50 PRECAUTIONS

Depending upon the device used correction factors
may be required for some measurements

• Check instrument batteries pnor to each use

Exercise care not to break the seals at the top of the
electnc water level indicator probe

• Interface probes will be used in all wells for first
round sampling regardless of site history If no
NAPLs are detected during the first round of sam
pling this step may be omitted during subsequent
sampling events unless conditions such as site history
or headspace vapors would indicate otherwise

J 6 0 REFERENCES ||

M Alary T A and Barker J F 1987 Volitahzation
Losses of Orgamcs During Ground Water Sampling
from Low Permeability Matenals in Ground Haier
Monitoring Review Fall 1987

Thomhill Jerrv T 1989 Accuracy of Depth to Ground
v,aier Measurements In EPA Superfund Ground
V\ ater Issue EPA/540/489/002
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STANDARD OPERATING PROCEDURE 50 1
SAMPLE LABELS

1 0 SCOPE AND APPLICATION

f

Every sample will have a sample label uniquely identifying
ihe sampling point and analysis parameiers The purpose of
this standard operating procedure (SOP) is to delineate pro
tocols for the use of sample labels An example label is in
eluded as Figure 50 1 A Other formats with similar levels of
detail arc acceptable

2 0 MATERIALS

Sample label

Indelible marker

30 PROCEDURE

The use of preprinted sample labels is encouraged and should
be requested from the analytical support laboratory dunng
planning activities

As each sample is collected fill out a sample label ensunng
the following information has been collected

• Project Name

• Project Number

• Location/Site I D enter the well number or surface
water sampling number and other pertinent informa
tion concerning where the sample was taken

• Date of Sample Collection

Time of Sample Collection

Analyses to be Performed (Note due to number of
analytes details of analysis should be arranged with lab
a priori)

Whether Filtered or Unfiliered (waler samples onlv)

Preservatives (water samples only)

Double check the label information to make sure it is correct
Detach the label remove the backing and applv the label to
the sample container Cover the label with clear tape ensur
mg that the tape completely encircles the container

Record the Sample Number and designated sampling point in
the field logbook, along with the following sample informa
lion

Time of sample collection (each logbook page should
be dated)

The location of the sample

Organic vapor meter or photoiomzation meter readings
for the sample (when appropriate)

Any unusual or pertinent observations (oilv sheen on
groundwater sample incidental odors soil color gram
size plasticity etc)

Number of containers required for each sample

• Whether the sample is a QA sample (split, duplicate or
blank)

A typical logbook entry might look like this

7 35 AM Sample No MW 3 PID = 35 PPM
Petroleum odor present Sample designated MW 3 001

The suffix duplicate will be added to Sample ID for duphcat
ing samples

40 MAINTENANCE ~!

Not Applicable

50 PRECAUTIONS J

Note that although incidental odors should be noted in the
logbook, it is unwise from a health and safety standpoint to
routinely sniff test samples for contaminants

60 REFERENCES

USEPA 1980 Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans QAMS
005/80

DACA31 9:> D OOS3
TERC 16-4

Souihcm Mar. land Wood Trcaim nt Sue
Qualirv Assurance Project Plan

Appendix B



FIGURE 50 1-A
SAMPLE LABEL

PROJECT NAME PROJECT NUMBER

-SAMPLE LOCATION/SITE ID.

DATE / / TIME

ANALYTES VOC SVOC P/P METALS CN

PAH D/F HERBs ANIONS TPH

FILTERED FNOJ [YES] ALK TSS

PRESERVATIVE [HCI] [HNO3] fNaOH] [H2SO«]

SAMPLER

DACA31 9s D-0083
TERC 16-4

Southern Maryland Wood Treatment Stic
Qualit> Assurance Project Plan
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STANDARD OPERATING PROCEDLRE 50 2
SAMPLE PACKAGING

1 0 SCOPE AND APPLICATION

The Durpose of this standard operatm- procedure (SOPj ib to
de'ineate protocols for the paekin- and shipping of samples to
the laboraton for analvsis

0 MATERIALS

V, aterproof coolers (hard plastic or metal)

Metal tans with friction seal lids (c g paint cans)

Chain ol custodv forms

Chain-of custodv seals (optional)

Packing matenal

Sample documentation

ice

Plastic garbage bags

• Clear Tape

• Zip seal plastic bacs

| 3 0 PROCEDURE

1 plaee samples directlv on ice to bnn_ temperature
down

2 Check cap ti_htness and venfv that clear tape covers
label and encircles container

j Wrap sample container in bubble wrap or closed cell
foam sheets Samples mav be enclosed in a secon
dan container consisting of a clear zip seal plastic
bag

4 Place several lavers of bubble wrap or at least 1 of
\ermiculite on the bottom of the cooler Line cooler
vvitn open caroa_e bag place all the samples upright
inside the garbage bag antl tie

3 Double bat and seal loose ice to prevent melting ice
from soaking the packing matenal Place the ice out
sick the ^arba^e ba_s containing the samples

6 Pack shipping containers with packmc matenal
i loseJ cell foam vermicuhte or bubble wrap)
Place this pdckinc matenal around the sample bonks
o metal cans to avoid breakage during shipment

"noose al1 sample documentation d e Field Pa
rame e "orms Chair-of Custodv forms, m a water
Drool plastic ba_ and tape the ba- to the underside ol

the cooler lid If more than one cooler is beina used
each cooler will have its own documentation Add
the total number of shipping containe s inc'uded m
each shipment on the chain ol-eustoeA lorn

8 It required seal the coolers with signed and dated
custodv seals so that if the cooler w e e opened the
custodv seal would be broken Place clear tape o\e
the custodv seal to prevent damace to the seal

Q Tape the cooler shut \\ith packiru tape over the
hinges and place tape over the cooler dram

10 Ship all samples via overnight dehven on the same
dav thev are collected if possible

-I 0 MAINTENANCE

Not Applicable

•3 0 PRECAUTIONS

51 PERMISSIBLE PACKAGING MATERIALS

Non absorbent

bubble wrap

closed cell foam packin.. sneets

• Absorbent

• Vermiculite

3 2 NON PERMISSIBLE PACKAGING
MATERIALS

• Paper

Wood shavings (excelsior)

• Comstarch peanuts

60 REFERENCES

USEPA. 1990 Samplers Guide to the Contract Laboia
ton Program EPA/340/P 90/006 Directive 9-40 0
06 Office of Emercencv and Remedial Respons
Vvashin_ton DC December 1990

USEPA 1991 Lsers Guide to the Contrac Laboratory
Pjogiam EPA/ 40/O 91/002 Dire me 9240 0 01D
Office of Emer_enc\ and Remedial Response Jam
an 1991

US^^A 19SO /;;; nm Guideline, am' ^n ci/ic*.lioii\ /o
picpanng Qualm 4s:iiiiaiic(. Ptoj c Plant Q VMS
003/80

XL 11 L, 008
"RClf 4 R ibion

Hn ar )

Soinh -m M nlaiia \ \ tod Irejtmt-nt Su
Quahu V i rane^ Dro]ix» PI n
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STANDARD OPERATING PROCEDURE 50 3
SAMPLE PRESERVATION AND CONTAINER REQUIREMENTS

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
define ihe preservaiives and lechmques lo be employed in
preserving environmenlal samples between collection and
analysis

[ 2 0 MATERIALS ~

2 1 SAMPLE CONTAINERS

2 1 1 40 mL Glass Vial 24 mm Neck Finish

• Closure White polypropylene or black phenolic
open top screw cap 15 mm opening 24-400 size

Septum 24 mm disc of 0 005 m PTFE bonded to
0 120 in silicon for total thickness of 0 125 in

2 1 2 1 L High Density Polyethylene Cylinder Round
Bottle 28-mm Neck Finish

Closure White polyethylene cap white ribbed, 28
410 size F217 polyethylene liner

2 1.3 120 mL Wide Mouth Glass Vial 48 mm Neck
Finish

Closure White polyethylene cap 40-480 size 0015
mm PTFE liner

2 1 4 250-mL Boston Round Glass Bottle

Closure White polypropylene or black phenolic
open top screw cap

Septum Disc of 0 005 in PTFE bonded to 0 120 m
silicon for total thickness of 0 125 in

2 1 5 8 oz Short Wide Mouth Straight Sided Flint
Glass Jar 70 mm Neck Finish

Closure White polvpropylene or black phenolic
baked polvethvlene cap 48-400 size 0 OjO mm PTFE
liner

2 1 6 4 o z T a l l Wide Mouth Straight Sided Flint
Glass Jar 48 mm Neck Finish

Closure White polvprop> lene or black phenolic
baked polveihvlene cap 48-400 size 0 0 1 5 mm PTFE
liner

2 1 7 1 L amber Boston Round Glass Bottle 33 mm
Pour Out Neck Finish

Closure White polvprop>lene or black phenolic
baked po lve thv lene cap j j 430 size 0013 mm PTFE
l in r

2 1 8 500 mL High Density Polyethylene Cylinder
Bottle 28-mm Neck Finish

Closure White polypropylene whi te ribbed 28-410
size F217 polyethylene liner

2 2 SAMPLE PRESERVATIVES

HCI

HNO-

H SO,

NaOH

• Ice

[130 PROCEDURE j)

Containers must be certified clean with copies of laboratory
certification furnished to the contracting officer's representa
tive (COR)

Water samples will be collected according to procedures
detailed in SOPs 30 2 and 30 3 and placed in containers
appropnate to the intended analyte as given m Table 50 3 A

• Samples taken for volatile organic compound (VOC)
analysis will generally be collected in pre preserved
VOC vials Sufficient HCI should have been added to
the vial pnor to the addition of the sample such that
thepH<2

• Samples collected for metals analysis will be acidified
in the field to a pH < 2 by the addition of HNO-, Fil
tered samples will be acidified after filtration After
acidifying the sample the container should be l ightly
capped, then swirled to thoroughly mix the sample
The cap will then be loosened to release any excess
pressure this operation mav have generated

Samples collected for cyanide w i l l be alkalized to a
pH > 12 by the addition of NaOH

Samples not requiring chemical preservation w i l l be
placed on ice and cooled 10 4 C (e g semivolaule or
game compounds explosives)

Soil and sediment, samples will be collected according
to procedures detailed in SOPs 30 1 and 30 4 into con
tamers appropnate to the intended analyte as given in
Table 50 3 B

No chemical preservatives w i l l be added to soil or
sediment samples These samples w i l l be immediatelv
placed on ice and cool'ed to 4 C

[| 40 MAINTENANCE

Not applrable

DACAj 1 9s D 0083
TERC 16-4

Southern Man land Wood Treatment Sue
Quahrv Assurance Project Plan
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50 PRECAUTIONS

Note that acidifying a sample containing cyanide may liber
ate HCN gas

Avoid breathing any fumes emanating from acidified
samples

Acidify samples only in the open rather than in closed
spaces such as a vehicle

See the HSP for other safety measures

[| 60 REFERENCES =

Test Methods for Evaluating Solid Waste SW 845
(USEPA, 1986)

A Compendium of Superfund Field Operations Methods
EPA 540 P87 001

A Compendium of ERT Soil Sampling and Surface Geo-
- physics Procedures (USEPA, 1991) -

DACA31 95 D 0083 2 Southern Maryland Wood Treatment Sue
TERC16-4 Qualir> Assurance Project Plan
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Table 50 3-A
Summary of Sample Containment and Sample Preservation for Aqueous Samples

Parameter

Quantity

Sample Container

Type

Preservation
Methods

Holding
Times

Groundwater

Volatile Organic
Compounds

Semivolatile Organic
Compounds

Pesticides/PCBs

Explosives

Dioxin/Furans

Herbicides

Common Anions
Chloride fluoride bromide
sulfate

Nitrate Nitrite

Total phosphate

Total Petroleum
Hydrocarbons

Metals

Mercury

Cyanide

3

2

2

1

1

1

1

1

1

1

1

1

40 mL amber glass vials
Teflon® lined septum cap

1 liter narrow mouth amber
glass Teflon®-Imed cap

1 liter narrow mouth amber
glass Teflon®-lmed cap

1 liter narrow mouth amber
glass, Teflon-filmed cap

1 liter narrow mouth amber
glass Teflon®-lmed cap

1 liter narrow mouth amber
glass, Teflon® lined cap

1 liter polyethylene bottle

1 liter polyethylene botile

1 liter polyethylene bottle

250 mL amber glass, Teflon®-
hned cap " — v>~ —

1 liter polyethylene bottle

1 liter polyethylene bottle

HCI to pH<2
Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

H-.SO, to pH<2
Cool 4±2 C

H2SO, to pH<2
Cool, 4±2 C

H2SO« to pH<2
Cool, 4±2 C

HNOj to pH<2
Cool 4±2 C

NaOHtopH>12
Cool 4±2 C

7 days

Extraction 7 days
Analysis 40 days

Extraction 7 days
Analysis 40 davs

Extraction 7 days
Analysis 40 days

Extraction 7 days
Analysis 40 days
Extraction 7 davs
Analysis 40da>s

28 days

28 days

28 days

Extraction 7 days
Analysis 40 days

6 months

28 days

1 4 days

"The Hexachloro-compounds include the following hexachlorobenzene hexachloroethane hexachlorocyclopentadiene and
hexachlorobutadiene

DACAjl 9
TERC 16-4

D0083 Southern Marvland Wood Treatment Site
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Table 50.3 B
Summary of Sample Containment and Sample Preservation for Solid Samples

Parameter Sample Container

Quantity Type

Volatile Organic 2
Compounds

Semivolatile Organic 1
Compounds

Explosives 1

Pesticides/PCBs 1

Metals

Metals lb

Mercury

Cyanide lb

TCL Dioxin/furans 1

Herbicides 1

Total Petroleum 1
Hydrocarbons

Hyallela a-teca 1

Petroleum Fuels 1

120 mL amber glass vials
Teflon®-lmed cap

500 mL amber glass
bottle Teflon®-lined cap

500 mL amber glass
bottle Teflon®-hned cap

500-mL amber glass
bottle Teflon®-lmed cap

500-mL amber glass
bottle Teflon®-hned cap

500-mL amber glass
bottle Teflon®-hned cap

500 mL amber glass
bottle Teflon®-lmed cap

500 mL amber glass
bottle Teflon®-lmed cap

500 mL amber glass
bottle, Teflon®-lmed cap

1 L polyethylene

Resealable container

Preservation
Methods

Cool to 4±2 C

Cool lo 4±2 C

Cool to 4±2 C

Cool to 4±2 C

Cool to 4±2 C

Cool to 4±2 C

Cool to 4±2 C

Cool to 4i2 C

Cool to 4±2 C

Cool to 4±2 C

Cool to 4±2 C

Holding
Times

Extraction
Analvsis

Extraction
Analysis

Extraction
Analysis

6 months

28 days

Extraction
Analysis

Extraction
Analysis

Not applicable

48 hours

7 days

7 days
40 days

7 days
40 days

7 days
40 days

14 days

7 days
40 days

7 days
40 days

28 days

SVOCs PAHs pesticides/PCBs herbicides and TPH sample fracuons will be combined mlo one 500 mL bottle
b Metal and cvamde sample fractions w i l l be combined into one 500 mL bottle

Samples w i l l be tesied on sue for Petroleum fuels using the Ensys PETRO SOIL SamplePro Rapid Detection kit

Not applicable Samples w i l l be analvzed for these parameters using the referenced USEPA method

DACA31 9 D 0083
TERC 16-4

Southern Maryland Wood Trcaiment Sue
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Table 50 3 C
Summary of Sample Containment and Sample Preservation for Solid IDW Samples

Parameter

TCLP VOCs

TCLP SVOCs

TCLP Pesticides

TCLP Herbicides

TCLP Metals

Sample Container

Quantity Type

1 500 mL wide mouth amber
glass Teflon®-hned cap

1 500 mL wide mouth amber
glass Teflon® lined cap

1 500 mL wide mouth amber
glass Teflon® lined cap

1 500 mL wide mouth amber
glass Teflon® lined cap

1 500 mL wide mouth amber
glass, Teflon®-lmed cap

Preservation
Methods

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Cool 4±2 C

Holding
Times

Leaching 14 days
Analvsis 14 davs

Leaching 14 days
Extraction 7 days
Analvs s 40 davs

Leaching 1 4 days
Extraction 7 days
Analysis 40 days

Leaching 14 days
Extraction 7 days
Ana!} sis 40 days

Leaching 14 days
Analysis 6 months
Mercury analysis 28 days

SVOC Semwolatile Organic Compound
TCLP Toxicity Charactenstic Leachate Procedure
VOC Volatile Organic Compound

f

DACAjl 9 D 008j
TERC 16-4
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STANDARD OPERATING PROCEDURE 70 1
INVESTIGATION DERIVED WASTE

1 0 SCOPE AND APPLICATION

Management of investigation denved waste minimizes the
potennal for the spread of hazardous waste on site or off sue
tnrough investigation activities The purpose of this standard
operating procedure (SOP) is to provide instructions for the
proper management of contaminated matenals denved from
the field investigations

| 2 0 INTRODUCTION |j

Matenals that are known or suspected to be contaminated
witn hazardous substances through the a tions of sample
collection or personnel and equipment decontamination are
said to be investigation denved wastes These wastes include
decontamination solutions, disposable equipment, drill
cuttings and fluids, and groundwater monitonng well
development and purge waters To the extent possible the
site manager will attempt to minimize the generation of these
wastes through careful design of decontamination schemes
and groundwater sampling programs Testing conducted on
soil and water investigation denved wastes will show if they
are also hazardous wastes as defined by RCRA This will
determine the proper handling and ultimate disposal
requirements

The cntena for designating a substance as hazardous waste
according to RCRA is provided in 40 CFR 261 3 If
investigation denved wastes meet these cntena, RCRA
requirements must be followed for packaging, labeling
transporting stonng and record keeping as descnbed in 40
CFR 262 34 Those wastes judged to potentially meet the
cnlena for hazardous wastes will be stored in DOT approved
55 gallon steel drums

Investigation denved waste is assumed to be RCRA
hazardous waste unless analytical evidence indicates
otherwise Nonhazardous waste will be disposed of in
accordance with installation approved procedures

13 0 INVESTIGATION DERIVED WASTE
j MANAGEMENT

Proc-dures lhat minimize potential for the spread of
hazardous wasie include minimizing the volume of waste
E nerated waste segregation appropnate storage and
disposal accordine to RCRA requirements

5 1 \\ASTE M I N I M I Z A T I O N

ir th development of tne investigation work plan each
<_spe of th invest igat ion is to be reviewed to id~nt i fv are^s
w h r excess uast generation can be eliminated Gen 'al
nroc dures that w i l l ehminat wast in lud voic jn e or

\posu o •"" i i s o niL_ardojs \ ^51 _n

coordination of sampling schedules to avoid repetitious
purging of wells and use of sampling equipment

32 WASTE SEGREGATION

Waste storage and handling procedures to be used depend
upon the t\pe of generated waste For this reason
investigation derived hazardous wastes described below are
segregaied into separale 55 gallon storage drums Wasic
maienals that are known to be free of hazardous waste
contamination (such as broken sample bottles or equipment
containers and wrappings) must be collected separatelv for
disposal to municipal s> stems Large plastic garbage or
lav,- ard i_<if bags are useful lor collecting this trash

Even clean sample bottles or ryvek. should be disposed
with care Even though they are not legally a problem ifthe>
are discovered by the public they may cause tremendous
panic Therefore items that are known to be free from
contamination but are also known to represent hazardous or
toxic waste to the public must not be disposed into anv
public dumpster such as found at your hotel or park. Items
free from contamination mav be freely transported m jour
vehicle until an appropnate disposal site is found

3 2 1 Decontamination Solutions

Solutions considered investigation denved wastes range from
detergents, organic solvents and acids used to decontaminate
small hand samplers to steam cleaning nnsate used to w ash
drill ngs and other large equipment These solutions are to
be stored in 55 gallon drums with bolt sealed lids

3 2 2 Soil Cuttings and Drilling Muds

Soil cuttings are solid to semisolid soils generated dunng
trenching activities or drilling for the collection of subsurface
soil samples or the installation of monitonng wells
Depending on the tvpe of dnlling dnlhng fluids known as
muds mav be used to remove soil cuttings Dnllmg fluids

flushed from the borehole must be directed into a settling
section of a mud pit This allows reuse of the decanted fluids
after removal of the settled sediments Dril l cumncs
whether generated with or without dnlhng fluids are to be
removed with a flat bottomed shovel and stored in -o sal Ion
drums with bolt sealed lids

3 2 3 Well Development and Purge Waters

V\el l development and puree waters are groundwaiers
removed from monitoring wells to repair damage to he
aquifer following well installation obtain characteristic
aquifer groundwater samples or measure aquife h v d r a u l i c
properties The volume of groundwate to be g n-rated w i l l
determine the appropnate storage procedure Wel l purgin^
and well development w i l l generate approximatelv two to t n
well casing volumes of groundwater This volume car stored
in a l lon a~ums Me^sur-m nt o J Q U I I TOO •"i
tnrough purrp i sts con t ne-ate sienmcanllv gr ater

Southern Man land Wood Treatmeni Sue
Qu.il it Assurance Project Plan
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volumes of groundwate depending on the well vield and the
duration of the lesi Use of the large volume portable tanks
such as Baker Tanks should be considered for temporary
storage pending results of groundwater analysis

3 2 4 Disposable Equipment

Disposable equipment includes used personal protective gear
such as tyvek coveralls gloves booties and APR cartndges
and some inexpensive sampling equipment such as trowels or
disposable bailers This equipment is assumed to be
contaminated if it is used at a hazardous waste site because u
is impracucal to submil these Hems for analysis These
matenals are to be stored on site in 55 gallon drums pending
final disposal

33 WASTE STORAGE

The wastes that are accumulated through investigations must
be stored on site pnor to disposal An on site waste staging
area should be designated to provide a secure and controlled
storage for the drums Per RCRA requirements storage
cannot exceed 90 days for matenals presumed or shown to be
RCRA-designated hazardous wastes waste which is known
not to be RCRA-designated wastes should be promptly
disposed to municipal waste systems

3 J 1 Storage Containers

Containers will be DOT approved (DOT 17H 18/16GA OH
unhned) open head steel drums The lids should lift
completely off the drum, and be secured by a bolt nng
Order enough drums to store all anticipated purge water (at
least five times the well casing volume) plus extra drums for
solid waste and decontamination water Solid and liquid
wastes are not to be mixed in the drums A typical
decontamination line uses approximately 30 gallons of water

Pallets are often required to allow transport of filled drums to
the staging area with a forkhft. Normal pallets are 3 x 4 and
will hold two to three 55 gallon drums depending on the
filled weight If pallets are required for drum transport or
storage field personnel are responsible for ensunng that the
emptv drums are placed on pallets before they are filled and

that the lids are sealed on with the bolt tighten nng after the
drums arc filled Because the weight of one drum can exceed
500 pounds under no circumstances should personnel
attempt to move the drums by hand Removal of drums to
the staging area is normally the responsibility of the client,
unless other arrangements have been made

332 Drum Labeling

Each drum that is used will be assigned a unique number
which will remain with that drum for the life of the drum
This number will be wntten in permanent marker on the
drum itself do not label drum lids Drum labels will contain
the following information

• waste accumulation start date

well number or bonng number if applicable

• drum number

• contents matnx (soil water slurry etc )

project name

4 0 WASTE DISPOSAL

Responsibility for the final disposal of investigation denved
waste will be determined before field activities are begun and
will be descnbed in the investigation work plan Disposal or
long term storage (over 90 days) of RCRA-designated
hazardous wastes requires procedures which are beyond the
scope of this SOP

50 PRECAUTIONS

Only qualified personnel are authorized to handle
equipment

Adhere to health and safety procedures.

60 REFERENCES

Safety Rules for Contractors and Subcontractors Alliant
Techs) stems Incorporated Radford Armv
Ammunition Plant, 1995

DACAj l 9 D OOSj
TERC 16-4 R e v i s i o n O
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STANDARD OPERATING PROCEDURE 80 1
DECONTAMINATION

10 SCOPE AND APPLICATION

All personnel or equipment involved in intrusive sampling, or
enter a hazardous waste site dunng intrusive sampling must be
thoroughly decontaminated pnor to leaving the site to mini
rmze the spread of contamination and prevent adverse health
effects Equipment must be decontaminated between sites to
preclude cross-contaminatiaa This standard operating proce
dure (SOP) describes the decontamination requirements for
sampling equipment and site personnel

20 MATERIALS °°

• Plastic sheeting buckets

• Installation-approved decontamination water source

• Deionized ultrafilter water (DIUF)

• Non phosphate laborator} detergent

• Aluminum foil or clean plastic sheeting

• Pressure sprayer rrnse bottles brushes

• Plastic garbage bags

30 PROCEDURE |

31 SAMPLE BOTTLES

At (he completion of each g*mp1-mg activity the extenor sur
faces of the sample bottles must be decontaminated as follows

• Be sure that the bottle lids are on tight

• Wipe the outside of the bottle with a paper towel to
remove gross contamination.

32 PERSONNEL DECONTAMINATION

Review the project Health and Safety Plan (HSP) for the ap-
propnate decontamination procedures.

33 EQUIPMENT DECONTAMINATION

331 Water Samplers

3311 Bailers

After each use Polytetrafluoroethelyne (PTFE) double check
valve bailers used for groundwater sampling will be decon
tammated as follows

1 Discard all lanvards in properly marked scalable
container or as directed by the HSP Note no tubing
is to be used in conjunction with a bailer in collecting
samples

2 Scrub the bailer to remove gross (visible) contamina
non, using appropnate brush(es) approved water
and non phosphate detergent

3 Rinse off detergent with approved water

4 Rinse bailer with approved decontamination water

* Rinse bailer with 0 1 ON Nitnc Acid solution

6 Rinse bailer with DIUF grade water

7 Rinse bailers used to collect organic samples with
pesticide grade methanol

8 Wrap bailer in aluminum foil or clean plastic sheet
ing, or store in a clean, dedicated PVC or PTFE stor
age container

9 Dispose of used decontamination solutions with
drummed purge water

3312 Submersible Pumps

1 Scrub the extenor of the pump to remove gross (visi
ble) contamination, using appropnate brushes ap-
proved water and non phosphate detergent (Steam
cleaning may be substituted for detergent scrub)

2 Calculate the volume of pump plus any tubing which
is not disposable and not dedicated to a single well
Pump 10 gallons of non phosphate laboratory deter
gent solution to purge and clean the intenor of the
pump

3 Rinse by pumping no less than 10 gallons of approved
water to nnse

4 Rinse pump extenor with approved decontamination
water

5 Rinse pump extenor with DIUF water

6 Rinse pumps used to collect organic samples with
pesticide grade methanol

7 Wrap pump in aluminum foil or clean plastic sheet
ing, or store in a clean, dedicated PVC or PTFE stor
age container

3313 Dip samplers

All dip samplers whether bucket, long-handled, or short
handled (see SOP 30 3 Surface Water Sampling) will be de
contaminated m the same manner as bailers

3 3 1 4 Field glassware

Field glassware such as beakers used to hold samples for field
measurements will be decontaminated according to the proce
dures listed for bailers

3315 Water Level Indicators

FJectnc water level indicators weighted measuring tapes o*
piezometers used m the detennmanon of water levels, well
depths and/or non-aqueous phase liquid (NAPL) levels will
be decontaminated m the same manner as bailers Clean labo-
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ratory wipes may be substituted for brushes Tapes, probes
and piezometers should be wiped dry with clean laboratory
wipes and coiled on spools or clean plastic sheeting.

332 Solid matenals samplers

Solid matenals samplers include soil sampling probes augers
trowels shovels, sludge samplers, and sediment samplers
Equipment will be decontaminated as follows:

1 Scrub the sampler to remove gross( visible) contami
nation, using appropnate brush(es) approved water
and non phosphate laboratory detergent

2 Rinse off detergent with approved decontamination
water

3 Rinse sampler with DIUF water

4 Rinse samplers used to collect organic samples with
pesticide grade methanoL

5 Wrap sampler in aluminum foil, clean plastic sheet
ing, or store in a new zip-seal bag (size permitting) or
clean, dedicated PVC or PTFE storage container

6 Dispose used decontamination solutions properly
according to the site HSP

333 Other sampling and measurement probes

Temperature, pH, conductivity Redox, and dissolved oxygen
probes will be decontaminated accoxdms to

If no such specifications oast, remove gross
contaminant and triple nnse probe with DIUF water' Rmse
probes used to collect organic samples with pesticide grade
methanoL

334 Drilling Rigs and Excavators

Drilling ngs excavators and associated equipment such as
augers, drill casing, rods, samplers, tools, rearculauon tank,
and water tank (inside and out) will be decontaminated pnor
to site entry after over-the-road mobilization and Trmm*-»-liat<»ly
upon departure from a site after dnlhng a hole Supplemen
tary cleaning will be performed pnor to site entry There is a
likelihood ffa«t contannnsuon has accumulated on ores and as
spatter or dust enroute from one site to the next

1 Place contaminated equipment in an enclosure de
signed to contain all decontamination residues (water
sludge etc)

2 Steam clean equipment until all dirt, mud, grease
asphaltic bituminous or other encrusting coating
matenals (with the exception of manufacturer-apphed
paint) have been removed. «• ~

3 Water used will be taken from an approved source

4 Containerize sample characterize and dispose of all
decontamination residues properly

J 4 0 PRECAUTIONS 1

• Dispose of all wash water" nnse water nnsates and
other sampling wastes (tubing, plastic sheeting, etc )
in properly marked, scalable containers or as di
reeled by the HSP

• Do not eat, smoke or dnnk on site.
y -<•-.-

50 REFERENCES

Site-specific HSP

DACA31 95 D-0083
TERC 16-4

Southern Maryland Wood Treatment Site
Quality Assurance Project Plan

Appendix B



STANDARD OPERATING PROCEDURE 90 1
PHOTOIONIZATION DETECTOR (HNu Model PI-101 and HW-101)

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for field operauons wuh a phoioioniza
tion deiector (HNu Svstems Model PI 101 or HW 101) The
photoiomzation detector (PtD) detects total lomzables hence
it is used to monitor both organic and inorganic vapors and
eases to determine relative concentrations of air contami
lants This informa 10 is useo o estabi sn level of proi
tion and other control measures such as action levels The
PID cannot effectively detect compounds having lonization
potentials above the photon energy level of the lamp used
therefore methane which has an lonization poteniial of
12 98 eV is undctectable by PIDs whose lamps are capable
of producing 95 102 or 11 7 eV

Use of brand names in this SOP is in not intended as an en
dorsement or mandate that a given brand be used Alternate
equivalent brands of detectors, sensors, meters, etc are ac
ceptable If alternate equipment is to be used, the contractor
shall provide applicable and comparable SOPs for the mam
tenance and calibration of same

2 0 MATERIALS °"

HNu Systems Model PI 101 or HW 101 survey probe
with 9 5 102 or 11 7 eV lamp

Lead acid gel cell battery

Calibration Gas (eg isobutylene
w/regulator

T>gon tubing

Tedlar bag (optional)

Instrumenl logbook

101 ppm)

3 0 PROCEDURE

These procedures are to be followed when using the HNu in
the field

31 START UP

1 Before attaching the probe check the function switch on
the control panel to ensure that it is in the off position
Attach ihe probe by plugging it into ihe interface on the
lop of the readout module

Turr tne funct ion switch to ihe banerv check posiuon
Tne n- die on in meter should read w ithin or above ihe
creen batten, arc on ihe scale If not. recharge ihe bat
te-% If ihe red mdicaior heht comes on the barterv
needs recharcme or service ma> be indicated

j Turn the functior su itch to am rang s nine Listen for
the hu-n of the fan moto Che k m te function b\

holding a solvem based marker pen near ihe sample in
lake If ihere is no needle deflection look bneflv inio
the end of the probe (no more than one or two seconds)
to see if the lamp is on If it is on it w ill give a purple
glow Do not stare into ihe probe anv loneer lhan two
seconds Long lerm exposure to UV light can damage
the eves (See also note 5 4)

4 To ZERO the instrument, tu-n the rune ion switch lo th
s ariv. \ position and rotate tne ze o aqjus mea unl 1 h
meier reads zero A calibration gas is not needed sinc-
this is an electronic zero adjustment If the span ad
justment setting is changed after the zero is set, ihe zero
should be rechecked and adjusted, if necessary Allow
the instrument to warm up for j 5 minutes to ensure thai
ihe zero reading is suable If necessary readjusi ihe
zero

32 OPERATIONAL CHECK

Follow the start up procedure in section 3 1

With the instrument set on the 0-20 range hold a solvent
based magic marker near the probe tip If the meter deflects
upscale, the instrument is working

3 J FIELD CALIBRATION PROCEDURE

1 Follow the start up procedures m section 3 1 and the
operational check in section 3 2

2 Set the function switch to the range setting for the
concentration of the calibration gas

j Attach a regulator HNu P/N 101 351 or equivaleni
(flow = 200 to 300 ml/mm) to a disposable cylinder of
isobutylene (HNu 101 351 or equivalent) Connect
the regulator to the probe of the HNu with a piece of
clean Tygon tubing Turn on the \alvc of the regula
tor

4 After five seconds adjust the span dial until the m-ne
reading equals the benzene concentration of the call
bration gas used corrected lo its equivalence whicn
should be marked on the canister (Isobutylene ~-0 ~\
benzene)

D Record in the field log the instrument ID No se lal
number the initial and final span settings ihe date
time location concentration and type of calibration
gas used and the signature of the person who call
brated Ihe instrument

6 If the HNu does not function check out or calibrate
properK the projeci equipment manager is 10 be not i
fied as soon as possible Under no circumstances is
uork requiring monitoring w i t h a PI 101 or HV* 101
to be done \v i th a mal funcnonmc insfument
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34 CALIBRATION TO A GAS OTHER THAN
ISOBLTYLENE

The HNu may be calibrated lo any cenified calibration gas
However after calibration all subsequent instrument readings
w i l l be relative lo the calibration gas used General proce
dures include

1 Calibrate according to procedure j 3

2 Partially fill and flush to two limes a gas bag (Tedlar
recommended) wuh ihe certified National Instuuie of
Standards and Technology (NIST) (formerly NBS)
traceable calibration gas Then fill the bag wuh one lo
ihree liters of ihe calibration gas If the gas is loxi
this musi be done in a fume hood

j Feed the calibration gas into the probe with the range
set for the value of the gas After five seconds adjust
the span control until the meter reads the value of the
calibration gas

4 Record the results of the calibration on the calibra
tion/mamtenance log and attach a new calibration
sticker (if available) or correct the existing sticker to
reflect ihe new calibranon data. All subsequent read
ings wi l l be relative to the new calibration gas

35 OPERATION

1 Follow the start up procedure operational check, and
calibration check (refer to 3 1).

2 Set the function switch to the appropnate range If the
concentration of gases of vapors is unknown set the
function switch to 0-20 ppm range Adjust if neces
sary

j While taking care not to permit the HNu to be ex
posed to excessive moisture dirt, or contaminants
moniior the work activity as specified in the Sue
Health and Safety Plan

4 When the activitv is completed or at the end of the
da\ carefully clean the outside of the HNu with a
canp disposable towel to remo\e all \ i s ib le din R
turn ihe HNu lo a secure area and place on charge
Place the instrumenl on charge after each use the lead
acid batteries cannot be ruined by over charging

•> Vv ith the exception of the probe s inlet and exhaust
the HNu can be wrapped in clear plastic to prevent it
from becoming contaminated and to prevent water
from getting inside in the evenl of precipiiauon If the
instrument becomes contaminated make sure lo tak
n c-ssarv steps to decontaminale it Call the Equip
m nt Administrator if necessan under no circum
s anc s should an instrumenl be returned from the
field in a contammaied condition

4 0 MAINTENANCE

Calibration/maintenance logs are to be filled in completely
whenever a PI 101 or HW 101 receives servicing This is
true of both contractor-owned and rental instruments

The equipment manager should be called to arrange for a
tresh instrument when necessary The contractor's equip-
ment facility is responsible for arranging all repairs which
cannot be performed by the project equipment manager

4 1 ROUTINE SERVICE

The PID s performance is affected by a number of factors
Tnese include but are not limited to the decay of tne UV
lamp output over time and the accumulation of dust and other
particulate matenal and contaminates on the lamp and in the
ion chamber Because of these factors, the PID should not be
left in the field for a period of more than two weeks before
being replaced with a fresh instrument. If a site is going to
be inactive for a period of more than a week, all monitonng
instruments are to be returned to the project equipment man
ager or his trained designee for servicing and/or reassign
ment. The following procedures are to be performed at the
designated intervals for routine service

Procedure

Operational Check

Field Calibration

Full Calibration

Clean UV Lamp and
Ion Chamber

Replace UV Lamp

Frequencv

Pnor to use and at instrument
return

Pnor to use and at instrumenl
return

Bi weekly (return instrument
to equipment manager for
replacement with a fresh unit)

Bi weekly or as needed

As needed

4 1 1 UV Lamp and Ion Chamber Cleaning

Dunng penods of analyzer operation, dust and oiher foreign
maienals are drawn mio the probe forming deposits on the
surface of the UV lamp and in the ion chamber This condi
lion is mdicaied by meter readings that are low erratic un
s able non repeatable drifting and which show apparent
moisture sensmvirv These deposits interfere with the loni
zanon process and cause erroneous readings Check for ihis
condiuon regularly to insure that the HNu is functioning
properl} If the instrument is malfunctioning call vour re
specme equipmenl manaeer 10 arrange to have a fresh re
plac ment

4 1 2 Lamp eV Change

If different applications for the anaKzer would require differ
ent eV lamps separate probes each with its own eV lamp
must be us-d A smcle readout assemblv wi l l serve for an\
01 the probes (9 102 and 11 7 eV) A chanee in prone
w i l l require resettme of ihe zero conirol and recalibrating ihe
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instrument. The 11 7 eV lamp will deteci more compounds
than either of the two lower eV lamps However the 11 7 eV
probe needs more frequent calibration it bums out much
faster than the lower eV lamps

50 PRECAUTIONS °°

• The HNu PI 101 and HW 101 are designed to sample
air or vapors only DO NOT allow any liquids or low
boiling vapors to get into the probe or meter assem
bly

High concentrations of any gas can cause erroneous
readings High humidity can also cause the mstru
ment readings to vary significantly from the actual
concentration of gases or vapors present This is true
even through the HNu cannot react to water vapor

• High humidity dust, and exposure to concentrations
of low boiling vapors will contaminate the ion cham
ber causing a steady decrease in sensitivity

• Continued exposure to ultraviolet light generated by
the light source can be harmful to eyesight If a visual

check of the UV lamp is performed Do not look at
the light source from a distance closer than 6 inches
with unprotected eyes Use eye protection (UV
blocking sunglasses or safety glasses) Only look
briefly never more than about 2 seconds

Place the instrument on charge after each use
lead batteries cannot be ruined by over charging

ihe

If ai any time the instrument does not check out or
calibrate properly in the field the equipment manager
is to be notified immediately and a replacement pro
vided for the malfunctioning instrument Under no
circumstances should field work requiring continuous
air monitoring for organic vapors and/or gases be
done with a malfunctioning H^Nu withoul a HNu or
an approved comparable instrument.

|60 REFERENCES ]

Manufacturer's Equipment Manual
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STANDARD OPERATING PROCEDURE 90 2
PHOTOIONIZATION DETECTOR (MICROTIP HL-200)

1 0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to
delineate protocols for field operations with the photoiomza
tion detector (Micronp HL 200) The photoiomzation detec
tor (PID) uses an ultraviolet emitting lamp designed to detect.
measure and display the total concentration of airborne
iomzable gases and vapors This information is used to de
termme control measures such as protection and a tion le\
els

Use of brand names in this SOP is in no way intended as
endorsement or mandate that a given brand be used A!
nate equivalent brands of detectors sensors meters, etc are
acceptable If alternate equipment is to be used, the contrac
tor shall provide applicable and comparable SOPs for the
maintenance and calibration of same

2 0 MATERIALS ]|

• Microtip

• Battery Pack

Calibration Gas (lOOppm Isobutylene)

Tedlar Bag

Tygon Tubing

Regulator

3 0 PROCEDURE Jl

3 1 GENERAL

1 Turn the instrument on by pressing the back of the
power switch located on the handle of the Microtip

2 The messaee Warming up now please wait w i l l be
displaved for up to three minutes After normal dis
play appears the Microtip is ready for calibration

3 Fill a tedlar bag with the desired calibration gas
(usualK lOOppm Isobutvlene)

4 Press SETUP button and select the desired Cal Mem
oi-> using the arrow ke\s (normallv set to 200ppm)
Press EXIT burton to leave setup function

5 Press CAL bution and expose Microtip lo Zero Gas
(Lsualh clean ouidoor air w i l l be suuable If an\
doubt exists as to the cleanliness of th background air
a comm rcia1 sourc of z-ro gas should be used )

6 The Microtip then asks for the Span Gas concenira
lion Enter the known span gas concentration and
then connect the tedlar bag containing the Span Gas

7 Press enter and the Microtip sets its sensitivitv Once
the displa\ reverts to normal the Microtip is calibrated
and readv for use Remove the Span Gas from the in
let probe The instrument should be calibrated ai least
once a da\

3 2 BATTERS CHARGING

1 Ensure Microtip is off

oct the voltage selector switch on the bottom of the
battery charger to the appropriate AC line voltage

3 Press the release button on the bottom of the Microtip
and remove the battery pack by sliding it backwards

4 Plug charger into the battery pack and then into an AC
outlet and allow the battery to charge for at least 8
hours

5 After charging, remove the charger first from the
outlet then from the battery pack, and slide the battery
pack back onto the Microtip

140 PRECAUTIONS |j

• Microtip does not carry an Intrinsic Safety Rating and
must not be used in a hazardous location where flam
mable concentrations of gases or vapors are constantly
present

All calibration maintenance and servicing of this
device including banerv charging must be performed
in a safe area away from hazardous locations

Do not open or mutilate battery cells

Do not defeat proper polantv orientation between the
banery pack and battery charger

• Substitution of components may affect safety rating

NOTE The span gas concentration is dependent upon both
the concentration of the span gas used and the rating of the
UV lamp m the microtip at time of calibration If using 100
ppm isoburslenc and the standard 10 6 eV lamp the span gas
concentration will be 56 ppm

5 0 REFERENCE ]

Microtip HL 200 User's Manual Februarv 1990
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