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The Penta Wood Remedial Action Sampling and Analysis Plan consists of three plans: the 
Quality Assurance Project Plan, the Field Sampling Plan, and the Data management Plan. 
Collectively these three plans are called the Sampling and analysis Plan. 

These plans are supporting plans and have been prepared in conjunction with the following 
documents that have been prepared under separate cover: 

• Penta Wood Remedial Design_ (RD) and Remedial Action (RA) Work Plans 

• Penta Wood Site Management Plan (SMP), which contains the Pollution Control and 
mitigation Plan and Transportation and Disposal Plan 

The RD and RA Work Plans describe the site background, physical characteristics, project 
approach, and derails of the tasks to be completed for the RD and RA. The SMP describes 
the procedures and safeguards that will be used to control site access, prevent contaminants 
from being released offsite due to RA activities, and manage and dispose of wastes 
generated during the RA. 
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The United States Environmental Protection Agency (USEPA) requires that all 
environmental monitoring and measurement efforts mandated or supported by the USEP A 
participate in a centrally managed quality assurance (QA) program. 

Any party generating data under this program has the responsibility to implement 
minimum procedures to assure that the precision, accuracy, completeness, and 
representativeness of its data are known and documented. To ensure that the responsibility 
is uniformly met, each party must prepare a written QA Project Plan (QAPjP) covering.each 
respective project it is to perform. 

This QAPjP presents the organization, objectives, functional activities, and specific QA and 
quality control (QC) activities associated with the Remedial Action (RA) Construction for 
the Penta Wood Products (PWP) site, located in the Town of Daniels, Wisconsin. 

This QAPjP and associated Field Sampling Plan (FSP) and Data Management Plan (DMP) 
present the sampling and analysis QA/QC procedures for the sampling that will be 
conducted by the USEPA during field construction and start-up activities for the PWP RA. 
The USEP A will conduct soil, groundwater, soil gas and treatment system influent, effluent 
and byproduct sampling to verify the adequacy of the remedial construction and the 
effectiveness of treatment. 

This QAPjP describes the specific protocols that will be followed for sampling, sample 
handling and storage, chain-of-custody, and laboratory and field analyses. 

All QA/QC procedures will be in accordance with applicable professional technical 
standards, USEP A requirements, government regulations and guidelines, and specific 
project goals and requirements. CH2M HILL prepared this QAPjP for USEP A Region 5 
under Work Assignment No. 040-RDRD-0SWE in accordance with all USEPA QAPjP 
guidance documents, in particular, the Contract Laboratory Program (CLP) guidelines, 
Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans 
(QAMS-005/80), and the Region 5 Model QAPjP (Revision No. 1, 1996). 

\ 

MKE\993140001.DOC\V2 



I 
I 
I 

I 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 

2. Project Description 

2.1 Site Description and History 

2.1.1 Project Background 
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From 1953 to 1992, PWP operated on 80 acres of a 120-acre parcel located 2 miles west of 
Siren, Wisconsin (Figure 2-1). Raw timber was cut into posts and telephone poles and 
treated with either a 5 to 7 percent pentachlorophenol (PCP) solution in a No. 2 fuel oil 
carrier or with chemonite, a water-borne salt treatment consisting of ammonia, copper II 
oxide, arsenate, and zinc (ACZA). During its 39 years of operation, PWP discharged 
wastewater from an oil/water separator down a gully to a lagoon on the northeast corner of 
the property (Figure 2-2). Process wastes were also discharged onto the wood chip pile in 
the northwestern portion of the property. Wisconsin Department of Natural Resources 
(WDNR) investigators noted several large spills, stained soils, and poor operating practices 
in 1986. A 6-acre portion of the site, located south of old Highway 70, was used to transfer 
bulk PCP/ oil mix to buyers. 

In 1988, the onsite production well was closed for potable use when it was found to contain 
2,700 parts per billion (ppb) of PCP. From 1989 to 1992, PWP funded an investigation to 
characterize soil and groundwater contamination with 58 soil borings, test pits, and 10 
monitoring wells. In 1989, the Wisconsin Department of Transportation (WDOT) detected 
2,800 parts per million (ppm) of PCP in a surficial soil sample within the right-of-way on 
the south side of old Highway 70. 

The PWP facility was closed in May 1992 because it could not comply with RCRA 
regulations. In 1993, the WDNR conducted a Screening Site Inspection that detected 13 ppm 
PCP, 190 ppm copper, and 74 ppm of arsenic in a sediment sample collected from a wetland 
located downhill from the lagoon. Five residential wells were sampled and did not contain 
site contaminants. 

Surficial soils and ash from the boiler where PCP sludges were burned were sampled at 
various times for dioxin. Sample results detected dioxin at less than 1 µg/kg toxicity 
equivalent using the 1987 USEPA toxicity equivalency factors. 

The State of Wisconsin selected PWP as a Superfund Accelerated Cleanup Model (SACM) 
site in 1994. A federally funded removal action was conducted between April 1994 and June 
1996 by USEP A Region V Emergency Response Branch (ERB). About 28 storage tanks 
containing liquids and sludges were emptied, and 43,000 gallons of PCP /oil and sludge 
were disposed of offsite for incineration. The ACZA treatment building was demolished, 
and the grossly contaminated soils from that area were excavated. About 1,600 cubic yards 
of contaminated soils (PCP and arsenic) were excavated from the site and hauled offsite. 
About 4,000 cubic yards of ACZA-contaminated soil was excavated and mixed with. 
concrete onsite to form a 580- by 260-foot, 1-foot-thick concrete pad. The pad was intended 
to be used for ex situ bioremediation of PCP-contaminated soils. 
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In June 1995, a heavy rain released water from the lagoon into the wetlands northeast of the 
site. The removal team responded by building a retention pond adjacent to the lagoon and 
stockpiling excavated soil across gullies to reduce soil erosion. 

During the removal action, ERB requested removal assistance and site characterization 
support by the USEP A Emergency Response Team (ERT). In 1994, an ERT conducted a 
hydrogeological and an on- and offsite surficial soil investigation. The hydrogeological 

· investigation included installation of 12 additional wells, three lysimeter nests, infiltration 
tests, and seismic studies (ERT, 1994). About 300 soil samples were collected during soil 
boring installation and analyzed for PCP, total petroleum hydrocarbons (TPH), arsenic, 
copper, and zinc. 

The soil investigation consisted of establishing a 200-foot interval grid system over the 
entire site and northeast of the property boundary. Soils were collected at 1-foot intervals 
down to 5 feet and analyzed with immunoassay kits for PCP and field portable X-ray 
fluorescence (XRF) for arsenic. The ERT conducted laboratory treatability studies, including 
soil washing and stabilization/ solidification; and pilot-sized bioremediation treatability 
studies including land farming, ex situ biopiles, anaerobic dechlorination, and white rot 
fungus. Contaminated groundwater and wash water were treated with a Biotrol fixed-film 
biological reactor. The ERT did not complete all of its intended activities because of cut
backs in federal funding in 1995. The site was placed in the remedial program in 1996. 

CH2M HILL conducted RI field activities for the USEP A in October 1997 to fill data gaps 
remaining after a site characterization investigation performed by ERT in 1994 and a 
removal action conducted by ERB in 1994 and 1996. RI activities included groundwater and 
residential well sampling, surface water and sediment sampling, surficial soil sampling, a 
subsurface soil investigation consisting of cone penetrometer testing/induced fluorescence 
(CPT /IF) and test pit excavation, and a screening level ecological investigation. In January
February 1998 five new monitoring wells were installed and sampled, along with an 
extraction/bioventing well and nine soil gas wells for a bioventing treatability study. 

Additional site studies were conducted during pre-design from May 10 to May 26, 1999. 
These activities included soil sampling for total and leachable arsenic, conducting 
groundwater pump tests, sampling influent and effluent water from a GAC treatment 
system for the pump test water as well as other miscellaneous sampling for specific 
predesign evaluations. 

2.1.2 Site Physical Characteristics 

2.1.2.1 Topography 
The PWP site is situated on a plateau that ranges from 20 to 50 feet above the adjacent land 
to the east, west, and north. The treatment area is located on the highest elevation of the 
site. Well defined drainage pathways, and areas of erosion and deposits have been created 
in the sandy overburden soils. A large gully extends northeast from the treatment area to 
the lagoon. '-
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ERT characterized site geology as consisting of three distinct stratigraphic layers: the upper 
sands, a glacial till, and the lower sands_ The glacial till consists of sand and silt and forms a 
discontinuous boundary between the upper and lower sands_ The upper sands extend from 
the surface to 90 to 120 feet below ground. The lower and upper sands may be 
indistinguishable when the glacial till layer is missing. The deepest soil boring of 300 feet 
below ground did not encounter bedrock Regional maps indicate the Pleistocene deposits 
overlay Cambrian sandstones and Precambrian basalt flows_ 

Geotechnical analysis of the upper sands indicates the material has neutral to alkaline pH, 
low cation exchange capacity, and little organic carbon in noncontaminated areas. The 
permeability of the material is quite high with a median value of 19.3 ft/ day. 

2.1.2.3 Hydrogeology 
Groundwater at the PWP site occurs both in a thin, unconfined, water-bearing unit about 
100 feet below ground and within a multilayered system of semiconfined water-bearing units_ 
In most areas of the site, the upper sands form a deep unsaturated zone. Semiconfined 
conditions are a result of the discontinuous, dipping till deposit of varying thickness_ The 
sandy outw~sh deposits function as a single, water-bearing unit beneath the lagoon area, the 
gully, the eastern portion of the site, and the PCP treatment area where the glacial till is 
absent. 

The site is situated in a groundwater recharge zone_ Because of the high permeability of 
surficial soils, precipitation rapidly infiltrates the soiL Regional groundwater flow is to the 
north. An analysis of the onsite well water levels indicates that the water table is relatively 
flat with a north-northeast flow direction. 

2.1.2.4 Groundwater Use 
Three residences served by private wells screened in the semiconfined aquifer are within 
200 feet of the site. There are 38 private wells within 1 mile of the site. The Town of Siren's 
wells are located 2 miles east of the site. 

2.1.2.5 Surface Water Hydrology 
Surface water that does not infiltrate the sandy soils primarily drains northeast of the site. A 
1979 aerial photo of the site shows at that time, the lagoon consisted of a number of 
overflow impoundments down the steep hill towards the wetland. Materials used to 
construct the impoundments (e.g., wood chips and log ends) have been found in a 
depositional path from the lagoon to the wetland. Contaminants have migrated to the 
wetland through overland flow. 

2.1.2.6 Surrounding Land Use 
The site is located in a residential/agricultural/recreational area. A farm is located across 
from the site on old Highway 70. A 94-acre bog lake, 2,137 acres of lakes, and 7,500. acres of 
wetlands are located within a 4-mile radius of the site. The 7,233-acre Amsterdam Slough 
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Public Hunting Area is located within 1 mile of the site and provides nesting areas for bald 
eagles, osprey, red-shouldered hawks, trumpeter swans, and other waterfowl. 

2.1.3 Conceptual Site Model 
As a result of spills and poor waste handling practices at the site, subsurface soils to a depth of 
over 100 feet are contaminated with the PCP/ oil mixture beneath the gully where wastewater 
was discharged from an oil/water separator to a lagoon. Over the years, PWP filled erosional 
gullies with wood debris. This wood debris layer is semi-saturated with the PCP/ oil mixture. 
The PCP/ oil mixture, which has traveled to the groundwater and spread horizontally as a 
LNAPL layer, is in equilibrium with pore pressures and is not expected to continue spreading 
A LNAPL of PCP/ oil is floating on the water table over an estimated 4-acre area. 

A dissolved phase PCP plume exists in the groundwater. PCP concentrations in 
groundwater have been monitored at the site since 1988, and some of the wells have 11 
rounds of sampling data. PCP groundwater concentrations have shown consistent declines 
at the majority of monitoring wells over time, although many of the wells have only been 
monitored for three years. There is a general decrease in the size of the PCP plume, and the 
total contaminant mass of PCP in the saturated zone has declined since 1994. PCP 
contamination detected at 2,000 µg/L at MW17 in 1994 has declined to non-detect levels in 
1997. Contaminated groundwater is not discharging to the wetland, or migrating below the 
wetland to surface water bodies. 

Additional evidence that PCP is biodegrading in groundwater is supported by the natural 
attenuation parameter data. The groundwater is under anaerobic conditions in both the 
unconfined and semiconfined aquifer in the LNAPL plume area. The anaerobic plume is 
not expanding, which is important because aerobic biodegradation has a faster decay rate 
than anaerobic biodegradation. 

The northern lagoon wall is collapsing and overland transport of oil saturated soil and 
wood debris has resulted in sediment and surface water contamination in an offsite 
wetland. Surficial soil samples collected from a minor gully that starts below a wood scrap 
pile on the northwestern property boundary and discharges to an offsite hollow did not 
contain PCP; however, arsenic levels were slightly elevated. 

Wastewater was discharged into a ravine filled with wood chips. Despite elevated levels of 
PCP and TPH detected in the wood chips, the soil and groundwater below them appear to 
be minimally impacted. The wood chips may be retaining the contamination. 

Surficial soils down to 5 feet are contaminated with arsenic. The metals-contaminated soil is 
mainly around the treatment building and on the eastern portion of the site where ACZA
treated wood was stored. Surficial soil PCP contamination exists along the gully corridor and 
in hot spots near the rail tracks, treatment cylinder, and areas used to store the treated wood. 

2.1.4 Selected Remedy 
A record of decision (ROD) was finalized for the PWP site on September 29, 1998. The 
selected remedial action for the site consists of soil and sediment consolidation and 
bioventing, LNAPL collection and disposal, ground water collection and treatment in the 
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LNAPL area, and monitored natural attenuation for the remainder of the groundwater 
plume. The selected remedy focuses on removing free phase LNAPL and the grossly
contaminated groundwater while slowly drawing down the water table and enhancing 
natural biodegradation of the soils above the LNAPL by bioventing (adding air to the soils 
above the water table). PCP /fuel oil contaminated soils and sediments will be consolidated 
under a cover prior to bioventing. Arsenic/metals contaminated soil will be segregated 
where possible; highly contaminated soils will be solidified in cement and placed onsite. 
The overland transport of contaminated site materials through a collapsing lagoon wall to 
an adjacent wetland will be eliminated through grading, covering and establishing 
vegetation. The natural degradation of contaminants that is occurring in the groundwater 

· plume will be monitored. If monitoring detects that offsite receptors are threatened, or if the 
remedy fails to effectively reduce contaminant mass within a reasonable amount of time, 
contingency plans will be implemented. The major components of this remedy include: 

• Building demolition 

• Segregation, select solidification, and placement of all arsenic soils in an onsite CAMU 

• Consolidation of PCP/ fuel oil soils and wood chips under a soil cover 

• Bioventing PCP/ fuel oil contaminated material 

• Biopad removal and disposal onsite in the CAMU 

• Erosion control measures 

• Revegetation 

• LNAPL removal 

• Collection, treatment, and discharge of grossly contaminated groundwater (exceeding 
1,000 µg/L PCP) 

• Monitored natural attenuation 

• Institutional controls 

• Environmental monitoring/maintenance 

• Point-of-entry carbon treatment, if necessary 

• 5-year site reviews 

2.2 Contaminants of Concern 
Contaminants of concern (COC) are defined as those most likely to contribute to risk as a 
result of exposure. The USEPA and WDNR have established that the primary COCs at the 
PWP site are PCP, arsenic, benzene, naphthalene and diesel range organics (ORO), __ 
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2.3 Project Objectives 
The objective of the remedial construction and start-up sampling and analysis are: 

• Determine whether visibly stained concrete meets the arsenic performance criteria 

• Determine whether soil below visibly stained concrete exceeds performance criteria for 
arsenic, PCP and DRO 

• Delineate the extent of soil with arsenic exceeding 200 mg/kg in Area 1 (ACZA 
Treatment Area) 

• Delineate extent of arsenic contamination in Area 12 (Northeast Wooded Area) 

• Verify that soil exceeding the 200 mg/kg arsenic performance criteria for solidification 
has been sufficiently excavated 

• Verify that soil exceeding the arsenic and PCP performance criteria for excavation and 
consolidation has been sufficiently excavated 

• Verify that solidified soil meets the performance criteria for solidified soil 

• Determine existing groundwater contaminant and natural attenuation parameter 
concentrations 

• Evaluate treatment system contaminant removal effectiveness 

• Evaluate treatment system residuals and LNAPL contaminant concentrations 

• Determine baseline unsaturated zone pore water contaminant concentrations 

• Balance bioventing system air flow rates, determine baseline soil gas conditions and 
determine bioventing blower operation on-off duration 

2.4 Sample Network Design and Rationale 
The soil, groundwater, soil gas and treatment system sample location rationale are 
described in detail in the FSP _ 

2.5 Parameters to be Tested 
A summary of sampling, sample matrices, specific parameters to be analyzed for. each 
matrix, and estimated numbers of samples are presented in Table 2-1. 

Analytical parameters, and analytical methods, and the project's required detection limits 
for sample analysis can be found in Table 2-2. Table 2-3 provides a summary of 
requirements for sample quantity, container, preservative, and packaging. 
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TABLE 2-2 

I Parameter List and Project Required Detection Limits 

Detection Limits 

I Parameter Method Soil (mg/kg) Water (µg/L) 

Pentachlorophenol Field Procedure 0.1 0.06 

I SW846-8270 0.5 0.1 

Phenol 

I 
2,4-Dimethylphenol SW846-8270 0.33 10 
2,3,4,6-Tetrachlorophenol 0.33 10 
2,4,6-T richlorophenol 0.33 10 
Acenaphthene 0.33 10 

'I Anthracene 0.33 10 
Benzo(a)anthracene 0.33 10 
Benzo(b )fluoranthene 0.33 10 
Benzo(k)fluoranthene 0.33 10 

ll Benzo(a)pyrene 0.33 10 
Chrysene 0.33 10 
Dibenzo(a,h)anthracene 0.33 10 
Fluoranthene 0.33 10 

I 
lndeno(1,2,3-c,d)pyrene 0.33 10 
Naphthalene 0.33 10 
Phenanthrene 0.33 10 
Pyrene 0.33 10 

I Arsenic Field Procedure 50 N/A 

SW846-7060A 0.5 2.0 

I Copper SW846-601 OB NA 5.0 

Iron SW846-601 OB NA 100 --
I 

Manganese SW846-601 OB NA 10 

Zinc SW846-601 OB NA 2.0 

Nitrate EPA-300 NA 130 

I Sulfate EPA-300 NA 2,000 

Sulfide SW846 9030 NA 500 

I Methane SW846-8020 NA 1.0 

Chloride EPA-300 NA 3,000 

I Carbon Dioxide SM4500-C02D NA NA8 

ORO SW846-8015A NA 

I 
TOG SW846-9060 NA 1,000 

BTEX SW846-8260/8020 NA 0.1 for benzene, 
1.0 for others 

I \ 

I 
I 
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Detection Limits 

Parameter Method Soil (mg/kg) Water (µg/L) 

Pol~chlorinated Bibenzo-p-Dioxins 

HxCDD, · 
,, PeCDD 

,TCDD· . 
Polychlorinated Dibenzofurans 

HxCDF 
PeCDF 
TCDF 

.. 
Hardness. 

Alkalinity 

SPLP Arsenic (Total) 

pH 

SW846-8290 

SW846-8290 

EPA-130.2 

EPA-310.1 

SW846-1312 

SW846-9045 

. } .. . ' 

, . .'i.\ • 0.0001 . 

0.0001 
0.0001 

. 
0.0001 
0.0001 
0.0001 

NA, ·• 

NA 

0.5 mg/L 

0.1 pH unit 

a = Method SM4500°CO2D for carbon dioxide is a calculation method. 
TOC = Total Organic Carbon. 
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes. 
TCLP = Toxicity Characteristic Leachate Procedure. 
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TABLE 2-3 

I Sample Containers, Preservatives, and Holding Times 

Analysis Container Preservation/Storage Maximum Hold Time 

I Soil PCP 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and 
40 days from extraction 
to analysis 

I Soil DRO 4-oz. amber glass jar a 4°c 14 days to extraction 
and 40 days from 
extraction to analysis 

I Solid Waste-PCP, 2,4- 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and 
Dimethylphenol, Phenol, 40 days from extraction 
2,3,4,6-Tetrachlorophenol, to analysis 

I 
2,4,6-T richlorophenol 

Soilds Waste - PCDDs and 4-oz. amber glass jar a 4°C protect from light 30 days to extraction 
PCDFs and 45 days from 

I 
extraction to analysis 

Solid Waste -PAHs 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and 
40 days from extraction 
to analysis 

I SPLP Solid Waste/Concrete - 4 8-oz.amber glass jar a 4°c 6 months 
-Arsenic, (Total) 

I 
Soil-Arsenic 4-oz. amber glass jar a 4°c 6 months 

Soil-pH 4-oz. amber glass jar a 4°c Analyze immediately 

I 
Water/Liquid Waste --PCP, 1-liter amber glass bottle a 4°C protect from light 7 days to extraction and 
2,4-Dimethylphenol, Phenol, 40 days from extraction 
2,3,4,6-Tetrachlorophenol, to analysis 
2,4,6-Trichlorophenol 

I Water/Liquid Waste PAHs 1-liter amber glass bottle a 4°C protect from light 7 days to extraction and 
40 days from extraction 
to analysis 

I Water/Liquid Waste-PCDDs 1-liter amber glass jar a 4°C protect from light 30 days to extraction 
and PCDFs and 45 days from 

extraction to analysis ,. Water-Arsenic, Copper, 500-ml polyethylene HNO3, pH<2, 4°C 6 months 
Iron, Manganese, Zinc bottle 

SPLP Water/Liquid Waste -- 500-ml polyethylene HNO3, pH<2, 4°C 180 days 

I 
Arsenic (Total) bottle 

Water-Nitrate, Sulfate, 1-liter poly 4°c NO3 - 48 hours 
Chloride SQ4 - 28 days 

I 
Cl - 28 days 

Water-Sulfide 1-liter amber glass jar a 4°C, NaOH, pH > 9, 48 hours 
Zinc acetate 

I Water-Methane 3 40-ml vials a HCI, pH<2, 4°C, 14 days 
protect from light 

Water-Manganese 100 ml poly HNO3, pH<2, 4°C 6 months 

I 
I 
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TABLE 2-3 
Sample Containers, Preservatives, and Holding Times 

Analysis Container Preservation/Storage Maximum Hold Time 

Water-TOG 

Water-BTEX 

Water-Alkalinity 

Water-Iron (soluble) 

Water-Hardness 

a - Teflon-lined cap or septa. 
PCP = Pentachlorophenol. 
TOC = Total Organic Carbon. 

100 ml poly 

3x40 ml vials a 

250 ml poly 

100 ml poly 

100 ml poly 

BTEX = Benzene, Toluene, Ethylbenzene, Xylenes. 
SPLP = Synthetic Precipitation Leachate Procedure 
PCDD = Polychlorinated Dibenzo-p-Dioxins 
PCDF = Polychlorinated Dibenzo Furans 

2.6 Data Quality Objectives 

2.6.1 Step 1 : State the Problem 

H2SO4, pH<2, 4°C 28 days 

HCI, pH<2, 4°C, 14 days 
protect from light 

4°c 14 days 

HNO3, pH<2, 4°C 6 months 

HNO3, pH<2, 4°C 6 months 

Pentachlorophenol (PCP) solution in a No. 2 fuel oil carrier and chemonite, a water-borne 
salt treatment consisting of ammonia, copper II oxide, arsenate, and zinc (ACZA) have been 
released to site soils and resulted in risks to human health and the environment from 
exposure to soils and contaminated groundwater. The EPA selected remedy addresses the 
risks posed by the site. This QAPjP is directed at the sampling and analysis to be performed 
during remedial construction to verify the adequacy of the remediation, the operation of the 
groundwater collection and treatment system and bioventing system and to establish a 
baseline of environmental contamination immediately prior to system operation 

2.6.2 Step 2: Identify the Decision 
The major decisions required are: 

• Determine whether remedial performance criteria have been met for soils to be 
solidified 

• Determine whether remedial performance criteria have been met for soil to be excavated 
and consolidated within the CAMU. 

• Determine whether groundwater treatment system is operating effectively to meet 
discharge criteria 

• Determine whether bioventing system is balance and operating effectively \ 

• Determine disposal requirements for treatment system residuals and LNAPL 
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The key inputs to the decisions listed above will be soil sample analytical results for 
verification of the adequacy of solidification and excavation, groundwater treatment system 
sampling before and after treatment system unit processes, treatment system residual 
sampling and analysis, baseline groundwater sampling and analysis, bioventing system 
operational parameter measurements, and baseline unsaturated zone sampling and 
analysis, Additional soil excavation during remedial construction and/ or treatment system 
process modifications during start-up will likely be necessary. Additional sampling and 
analysis will be performed following modifications. 

2.6.4 Step 4: Define the Boundaries of the Study 
The boundaries of the studies are the site boundaries previously established. Nearly all the 
study sampling and measurements will take place within the property boundaries of the 
former Penta Wood Products facility. The specific areas of soil sampling are identified in the 
FSP. The groundwater treatment and bioventing treatment systems will be located in a 
central area onsite. The target area of groundwater collection and soil bioventing is onsite in 
an area of about 4 acres in the central area of the CAMU. 

2.6.5 Step 5: Develop a Decision Rule 
Organic vapor monitors and other real-time monitoring instruments will be used in the 
field for health and safety monitoring. The instruments will be calibrated daily. The person 
calibrating the instrument will enter the calibration information in the field log book. No 
other QC measures are required for health and safety monitoring. 

Engineering level data will be needed for much of the remedial construction sampling and 
analysis. It will include soil, groundwater, soil gas and treatment system results. The 
QA/QC generated in support of this level of data will consist of following the field SOPs, 
instructions, and analyzing field duplicates and field blanks at a frequency of one per 10 
field sample measurements. These analyses will be performed by trained personnel. 

Confirmational data will be used to confirm the results of soil verification testing (at a rate 
of 10 % of field samples analyzed), verification that solidified soil meets performance 
criteria and analysis of treatment system residuals. These analyses are conducted using 
promulgated USEP A procedures. The analytical data is validated in accordance with the 
USEP A-recognized protocols. All offsite analyses of soil samples will be performed at the 
confirmational level. It will require high quality data and complete analytical data 
packages. The QA/QC generated in support of this level will be as provided in the SASs 
(Appendix A). 

2.6.6 Step 6: Specify Limits on Decision Errors 
The probability of sampling and measurement errors that exist at any site under 
investigation necessitates the development of sampling guidelines and the collection of 
quality control samples. Field errors are minimized by having each member of the field 
team follow the same standard operating procedures (SOPs) for sampling. Sampling 
techniques are discussed (or referenced) in detail in the Field Sampling Plan. QC samples 
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are used to verify the accuracy and precision of the data. When a QC sample is outside of a 
laboratory's established control limits, the data user will be notified through the laboratory 
report's case narrative that the data are suspect. The QC samples will be used to assist in 
data validation. Data validation is an important step in determining how the data can be 
used by the risk assessors or for development of remedial alternatives. 

2.6.7 Step 7: Optimize the Design 
The soil verification sampling design has been optimized by providing for onsite analysis 
for the critical parameters affecting solidification and excavation, arsenic and PCP. A 
statistically based sample design has been developed to minimize the sampling and 
analysis to verify the adequacy of the remedial action. The sample design is presented in 
detail in the FSP. Confirmation of the onsite analysis will be through the offsite analysis of 
10% of the samples. 

Sampling and analysis to determine treatment system effectiveness has been optimized 
through the judicious selection of critical sampling points. The total number of samples has 
been estimated, but flexibility has been allowed for more or less samples depending on 
actual system performance and the need for process modifications. The establishment of 
baseline groundwater conditions has been optimized by selecting the monitoring wells that 
provide a reasonable horizontal distribution within and immediately outside the plume and 
that are representative of the unconfined and semiconfined aquifers. 

2.7 Measurement Performance Criteria 
The measurement performance criteria is checked on several levels: 

• Built in quality control standards 
• Senior review 
• Management controls 

The measurement data is given specific QC standards by which it must abide. If these 
standards are not met, the data is suitably qualified. The analytical data and QC results are 
checked by the bench chemist, the laboratory's QA manager, and an USEPA data validator. 

All documents which pertain to the quality standards of the project are drafted by and 
reviewed internally by CH2M HILL staff with relevant technical experience. These 
documents must then be approved by the USEPA's region 5. 

While performing field sampling activities, the field team leaders will supervise activities to 
assess if standard operating procedures are being followed. 

2.8 Project Schedule 
Figure 2-3 is a current project schedule. It will be updated as required. 

\ 
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3. Project Organization and Responsibility 

At the direction of the USEP A Region 5, CH2M HILL is responsible for all phases of the RA 
activities at the PWP site in the Town of Daniels, Wisconsin. CH2M HILL will perform the 
remedial action construction. CH2M HILL will also provide project management. The 
various QA and management responsibilities of key project personnel are defined below 
and shown in Figure 3-1. 

3.1 USEPA Region 5 Work Assignment Manager 
The work assignment manager (W AM) has the overall responsibility for all phases of the 
RA. The WAM is also responsible for the review and approval of this QAPjP. Tony Rutter 
will be the WAM for the PWP site. 

3.2 WDNR Site Manager 
The WDNR site manager _(SM) assigned to the PWP site is Tom Kendzierski. 

3.3 CH2M HILL Program Manager 
The CH2M HILL program manager is Ike Johnson. He has overall responsibility for 
meeting USEPA objectives and CH2M HILL quality standards. In addition, the program 
manager is responsible for technical QC and project oversight. 

3.4 CH2M HILL QA Manager 
The QA manager is Lauri Gorton. The QA manager will remain independent of direct job 
involvement and day-to-day operations and has direct access to management staff to 
resolve QA disputes, as necessary. Specific functions and duties include the following: 

• Directing the QA review of the various phases of the project, as necessary 
• Directing the review of QA plans and procedures 
• Providing QA technical assistance to project staff, as necessary 

3.5 CH2M HILL Site Manager 
The CH2M HILL site manager (SM) is Regina Bayer. The SM is responsible for 
implementing the project and is authorized to commit resources to meet project objectives 
and requirements. The SM' s primary function is to achieve technical, financial, and, 
scheduling objectives. The SM will report directly to the USEP A Region 5 W AM and will be 
the major point of contact for matters concerning the project. More specifically, the SM will: 
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• Define project objectives and develop a detailed work plan and schedule 

• Establish project policy and procedures to address the specific needs of the project as a 
whole, as well as the objectives of each task 

• Acquire and apply technical and corporate resources to meet budget and schedule 
constraints 

• Orient field leaders and support staff with regard to the project's special considerations 

• Monitor and direct other team members 

• Develop and meet ongoing project or task staffing requirements, including mechanisms 
to review and evaluate each task product 

• Review the work performed on each task to ensure quality, responsiveness, and 
timeliness 

• Review and analyze overall task performance with regard to planned schedule and 
budget 

• Review external reports (deliverables) before submission to USEPA Region 5 

• Represent the project team at meetings and public hearings 

3.6 CH2M HILL Review Team Leader 
The review team leader is Phil Smith. The role of the review team leader is to support the 
SM in site management activities and to coordinate CH2M HILL internal reviews. The 
review team leader will also be involved in ongoing planning activities. 

3.7 CH2M HILL Project Chemist 
The CH2M HILL project chemist is Rich Baldino. He will be responsible for tracking data 
and overseeing the data evaluation. Specific responsibilities include the following: 

• Schedule the analytical laboratories 

• Oversee the tracking of samples and data from the time of field collection until results 
are entered into a database 

• Coordinate activities with laboratories and data validators 

• Oversee data validation and production of result tables 

• Evaluate data usability 

\ 
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Dawn Adams is CH2M HILL's RAC Program APM-ADMIN. Matt Kluge works directly for 
Ms. Adams. Mr. Kluge will be responsible for the contract documents created in support of 
RA activities. Specific responsibilities include the following: 

• Contracting the analytical laboratories 
• Contracting the subcontractors 
• Resolving any contract disputes 

3.9 CH2M HILL Technical Resources 
CH2M HILL will draw on its corporate resources to gather and analyze data and prepare 
various task reports and support materials. 

3.10 Subcontract Laboratories' Project Managers 
The analyses to be performed by laboratory subcontractors are listed in Table 2-2. 
CH2M HILL will select the laboratories with approval by the USEP A. The laboratories' 
project managers will be responsible for coordinating and scheduling the laboratory 
analyses; supervising the in-house chain-of-custody; accepting requirements outlined 
within this QAPjP; and overseeing the data review and analytical reports preparation. 

3.11 Subcontract Laboratories' QA Officers 
The laboratories' QAOs will be responsible for overseeing the laboratory QA and the 
analytical results QA/QC documentation; conducting the data review; selecting any 
necessary laboratory corrective actions; adherence to applicable in-house standard 
operating procedures (SOPs); adherence to the QAPjP; and approving the final analytical 
reports. Each laboratory may have more than one QAO, if, for example, any of these various 
activities take place in different departments within the laboratory. 

\ 
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The overall QA objective is to develop and implement procedures for field sampling, 
chain-of-custody, laboratory analysis, and reporting that will provide results that are legally 
defensible. Specific procedures for sampling, chain-of-custody, laboratory instrument 
calibration, laboratory analysis, data reporting, internal QC audits, field equipment 
preventive maintenance, and corrective action are described in other sections of this QAPjP. 
This section addresses the specific objectives for accuracy, precision, completeness, 
representativeness, and comparability. 

4.1 Level of Quality Control Effort 
Field blanks, trip blanks, duplicates, and MS/MSD samples will be analyzed to assess the 
data quality resulting from the field sampling and analytical programs. 

Field and trip blanks consisting of HPLC-grade water will be submitted to the analytical 
laboratories. Field blank samples are analyzed to check for procedural contamination at the 
site. One water field blank will be collected and analyzed for every ten or fewer 
investigative samples, whichever is greater. Trip blanks are used to assess the potential for 
contamination of samples during shipment and storage. One VOC trip blank will be 
included with each shipping container of aqueous VOC samples. Duplicate soil and water 
samples will be collected for every ten field samples to check for sampling and analytical 
reproducibility. 

MS/MSD samples provide information about the effect of the sample matrix on the 
measurement methodology. One MS/MSD sample will be collected for every 20 or fewer 
investigative samples that are confirmational level data. 

The RA soil and water samples will be sent to a qualified laboratory for analysis. Table 2-2 
contains the analytical parameters and associated reporting limits for the organic and 
inorganic compounds. 

The level of QC effort provided by the laboratory will be as specified in Section 2 of this 
QAPjP, and in the Special Analytical Services (SASs) contained in Appendix A. 

4.2 Accuracy, Precision, and Sensitivity of Analysis 
The fundamental QA objective with respect to accuracy, precision, and sensitivity of 
laboratory analytical data is to achieve the QC acceptance criteria of the analytical SASs . 

\ 

The procedures for the use of field equipment are found the SOPs . 
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4.3 Completeness, Representativeness and Comparability 

4.3.1 Completeness 
Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal conditions. 
It is expected that the selected analytical laboratory will provide data meeting QC 
acceptance criteria for 90 percent or more for all samples analyzed. 

After the analytical testing is complete, the percent completeness will be calculated by the 
following equation: 

1 (01 ) (number of valid data) 
100 comp eteness 10 = -----------x 

(number of samples collected 

for each parameter analyzed) 

All data generated of acceptable quality will be used. The 90 percent QC acceptance criteria 
is a goal. The success in meeting this goal will have no negative affect on the analytical 
program. 

4.3.2 Representativeness 
Representativeness expresses the degree to which data precisely represent a characteristic of 
a population, parameter variations at a sampling point, a process condition, or an 
environmental condition. Representativeness is a qualitative parameter that is dependent 
upon the proper design of the sampling program and proper laboratory protocol. The 
rationale of the sampling network is discussed in detail in the FSP. Representativeness will 
be satisfied by following the FSP, such that proper sampling technique(s) are used, proper 
analytical procedures are followed, and holding times for the samples are. not exceeded in 
the laboratory. Representativeness will also be assessed by field-duplicated sample analysis. 

4.3.3 Comparability 
Comparability expresses the confidence with which one data set can be compared with 
another. The extent to which planned analytical data will be comparable to future analytical 
data depends on the similarity of sampling and analytical methods. The procedures used to 
obtain the planned analytical data, as documented in the QAPjP, are expected to provide 
comparable data. 
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A FSP has been prepared as part of the sampling and analysis plan (SAP). The FSP contains 
sampling procedures and includes the following: 

• Detailed procedures for the collection of samples for the required parameters 
• Detailed procedures for sample packaging and handling 
• Detailed procedures for collection of QC samples 
• Documentation requirements of sampling activities (use of field log books, field 

measurement forms, etc.) 

Refer to Table 2-1 for a summary of the sampling and analysis program and Table 2-3 for 
summaries of sample quantity, container, and packaging requirements. Appendix B 
contains detailed procedures for chain-of-custody procedures and sample shipment. 

'· 
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It is USEPA's and Region S's policy to follow the USEPA Region 5 sample custody, or 
chain-of-custody, protocols as described in "NEIC Policies and Procedures," EPA-330/ 
9-7$DDI-R, revised June 1985. Chain-of-custody involves three parts: sa~ple collection, 
laboratory analysis and final evidence files. Final evidence files, including all originals of 
laboratory reports and purge files, are maintained under document control in a secure area. 

A sample or evidence file is under your custody if it: 

• Is in your possession 
• Is in your view, after being in your possession 
• Is in your possession, and you place them in a secured location, or is in a designated 

secure area 

6.1 Field Chain-of-Custody Procedures 
The sample packaging and shipment procedures summarized below will be followed so 
that the samples will arrive at the laboratory with the chain-of-custody intact. The protocol 
for specific sample numbering and other sample designations are included in Section 3 of 
the FSP, and in Appendix B. 

6.1.1 Field Procedures 
The field sampler is personally responsible for the care and custody of the samples until 
they are transferred or properly dispatched. As few people as possible should handle the 
samples. 

All sample containers will be labeled and tagged with sample numbers and locations. 
Sample labels and tags will be completed for each sample using waterproof ink unless 
prohibited by weather conditions. For example, a logbook notation would explain that a 
pencil was used to fill out the sample tag because the ballpoint pen would not function in 
freezing weather. 

The SM will review all field activities to determine whether proper custody procedures 
were followed during the fieldwork and decide if additional samples are required. The SM 
will notify the USEPA RPM if a breach or irregularity in chain-of-custody procedures 
occurs. 

6.1.2 Field Logbooks/Documentation 
Data collection activities performed will be recorded in a field logbook. Activities will be 
described in as much detail as possible so that persons going to the site will be able to 
reconstruct particular events without reliance on memory. '-
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Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to 
field personnel, but will be stored in the document control center when not in use. Each 
logbook will be identified by the project-specific document number. 

The title page of each logbook will contain the following: 

• Person to whom the logbook is assigned 
• Logbook number 
• Project name 
• Project start date 
• End date 

Logbook entries will contain a variety of information. At the beginning of each entry, the 
date, start time, weather, names of all sampling team members present, level of personal 
protection being used, and the signature of the person making the entry will be entered. The 
names of site visitors, field sampling or investigation team personnel, and the purpose of 
their visit will also be recorded in the field logbook. 

Measurements made and samples collected will be recorded. Entries will be made in ink 
and no erasures will be allowed. If an incorrect entry is made, the information will be 
crossed out with a single strike mark, initialed, and dated. Whenever a sample is collected 
or a measurement is made, a detailed description of the location of the station shall be 
recorded. The number of the photographs taken of the station, if any, will also be noted. All 
equipment used to make measurements will be identified, along with the date of 
calibration. 

Samples will be collected following the sampling procedures documented in the FSP and 
subsequent appendices. The equipment used to collect samples will be noted, along with 
the time of sampling, sample description, sample location, and volume and number of 
containers. A sample identification number will be assigned before sample collection. 
Collocated and field blank samples, which will receive an entirely separate sample 
identification number, will be noted under the sample description. 

6.1.3 Transfer of Custody and Shipment Procedures 
Samples will be accompanied by a properly completed chain-of-custody form. The sample 
numbers and locations will be listed on the chain-of-custody form. When transferring the 
possession of samples, the individuals relinquishing and receiving will sign, date, and note 
the time on the record. This documents the transfer of custody from the sampler to another 
person, to the permanent laboratory, or to/from a secure storage area. 

Samples will be properly packaged for shipment and dispatched to the appropriate 
laboratory for analysis, with a separate signed custody record enclosed in each sample box 
or cooler. Shipping containers will be closed and secured with strapping tape and EPA 
custody seals for shipment to the laboratory. The preferred procedure includes use of a 
custody seal attached to the front right and back left of the cooler. The custody seals, are to 
be covered with clear plastic tape. The cooler is to be strapped shut with strapping tape in at 
least two locations. 
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Whenever samples are collocated with a source or government agency, a separate sample 
receipt is prepared for those samples and marked to indicate with whom the samples are 
being collocated. The person relinquishing the samples to the facility or agency should 
request the representative's signature acknowledging sample receipt. If th~ representative is 
unavailable or refuses, this is noted in the ''Received By" space of the custody form. 

All shipments will be accompanied by the chain-of-custody record identifying the contents. 
The original record will accompany the shipment, and the pink and yellow copies will be 
retained by the sampler for returning to the sampling office. 

If the samples are sent by common carrier, a bill of lading ·should be used. Bills of lading 
receipts will be retained as part of the permanent documentation. If sent by mail, the 
package will be registered with return receipt requested. Commercial carriers are not 
required to sign off on the custody form as long as the custody forms are sealed inside the 
·sample cooler and the custody seals remain intact. 

6.2 Laboratory Chain-of-custody Procedures 
The analytical laboratory chain-of-custody procedures are discussed in each laboratory's 
quality assurance plan (QAP). 

6.3 Final Data Files Custody Procedures 
CH2M HILL is the custodian of the data files and will maintain the data files. Included in 
the data files are ali relevant records, reports, logs, field notebooks, pictures, subcontractor 
reports, correspondence, laboratory logbooks, chain-of-custody forms, analytical data, and 
any other pertinent records stored in a secured, limited access area and under custody of 
the SM. Upon closure of the work assignment, all data files will be transferred to the · 
USEPA. 
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7.Calibration Procedures and Frequency 

This section describes procedures for maintaining the accuracy of all the instruments and 
measuring equipment that are used for conducting field tests and laboratory analyses. 
These instruments and equipment should be calibrated before each use or on a scheduled, 
routine basis. 

7.1 Field Instruments/Equipment 
Equipment used during the field sampling will be examined to check that it is operating 
properly. This includes checking the manufacturer's operating manual and the instructions 
for each instrument to ensure that the maintenance requirements are being observed. 

Calibration of field instruments, as specified by the SOPs, will be performed at the intervals 
specified by the manufacturer or more frequently as conditions dictate. Field instruments 
will include an organic vapor photoionization detector (PID), an X-ray fluorescence meter, 
an oxygen, carbon dioxide, and temperature soil gas meter, a dissolved oxygen, 
temperature, pH, conductivity and ORP meter, and an oil/water interface probe. 

In the event that an internally calibrated field instrument fails to meet calibration/ checkout 
procedures, it will be replaced by the vendor and returned to the manufacturer for service. 

7.2 Laboratory Instruments 
Calibration procedures for the laboratory equipment will be as specified in SASs. Records of 
calibration, repairs, or replacement will be filed and maintained by the designated 
laboratory personnel performing QC activities. These records will be filed at the location 
where the work is performed and will be subject to QA audit. · 

Calibration of laboratory equipment will be based on approved written procedures. 
Calibration~ repairs, or replacement records will be filed and maintained by the designated 
laboratory personnel performing quality control activities. These records will be filed at the 
location where the work is performed and will be subject to QA audit. For all instruments, 
the laboratory will maintain a factory-trained repair staff with in-house spare parts or will 
maintain service contracts with vendors. 

The records of calibration will be kept in accordance with the laboratory QAP. 

MKE\993140001.DOC\V2 



I 

' ·I 
'I 

' I 

I "~.-

· 1 
,'t 
,,, 
I 
--t 

' I 
11 ,, 
:I 
t 
,I ,, 
I, 

a.Analytical Procedures 

RA CONSTRUCTION 
QUALIFY ASSURANCE PROJECT PLAN 
PAGE 8-1 
REVISION: 0 
NOVEMBER 1999 

Water and soil samples from the PWP field sampling will be analyzed by non-CLP 
analytical services at USEP A and at a Wisconsin-certified laboratory (to be determined). 

8.1 Laboratory Analysis 
The analytical procedures for the SAS analyses are described in the requests for special 
analytical services in Appendix A Also specified in the SASs are calibration procedures, 
calibration frequency, and internal quality control checks required for each analysis. 

Table 2-2 provides the analytical parameter and the method of analysis. 

8.2 Field Screening Analytical Protocols 
The procedures for the field measurement of total organic vapors are described in the FSP 
and the SOPs. 
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QC procedures for field measurements will include calibrating the instruments as described 
in the instruments operating manual, measuring duplicate samples and checking the 
reproducibility of the measurements by taking multiple readings on a single sample or 
reference standard. Assessment of field sampling precision and bias will be made by 
collecting field duplicates and field blanks for laboratory analysis. 

9.2 Laboratory Analysis 
A QA program and QC checks will be employed by the analytical laboratory to ensure the 
production of analytical data of known and documented usable quality. 

9.2.1 QA Program 
The laboratory selected to perform these analyses will have a written quality assurance plan 
(QAP). The QAP provides guidelines to ensure the reliability and validity of work 
conducted at the laboratory. Compliance with the QAP is coordinated and monitored by 
the laboratory's QA unit (QAU). The QAU acts independently of the operating departments 
and reports directly to the laboratory manager. 

The objectives of the laboratory QAP are to: 

• Ensure that all procedures are documented, including any changes in administrative 
and/or technical procedures 

• Ensure that all analytical procedures are conducted according to sound scientific 
principles and have been validated 

• Monitor the laboratory performance by a systematic inspection program and provide 
for a corrective action as necessary 

• Ensure that all data are properly recorded and archived 

9.2.2 QC Checks 
The selected laboratory will perform the analyses according to the SOPs and requirements 
specified in the SAS requests. 

The laboratory will document, in each data package provided, that both initial and ongoing 
instrument and analytical QC functions have been met. Any samples analyzed in 
nonconformance with the QC criteria shall be reanalyzed by the laboratory. Continued 
nonconformance will be duly noted as to the quality of the analytical result in the aIJ,alytical 
report case narrative. 
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10. Data Reduction, Validation, and Reporting 

All data generated by field activities or the laboratory will be reduced and validated prior to 
. reporting. 

10.1 Data Reduction 

10.1.1 Field Measurements and Sample Collection · 
Raw data from field measurements and sample collection activities will be appropriately 
recorded in the field logbook. If the data will be used in the project reports, they will be 
reduced and summarized; the method of reduction will be documented in the report. 

10.1.2 Laboratory Services 
The samples collected at the PWP site will be sent to a qualified offsite laboratory. Data 
review, reduction, and result reporting will be performed by this laboratory in accordance 
with the requirements of their QAP. The data will then be sent to CH2M HILL. 

10.2 Data Validation 

10.2.1 Field Measurement Data Validation 
Field result data validation will simply consist of the field team leader double-checking at 
least 10 percent of the field calculations and ensuring that instrument calibration occurred 
at the frequency described in the SOPs. 

10.2.2 Laboratory Data Validation 
The analytical laboratory data validation will be performed by USEP A following the 
USEP A National Functional Guidelines for Organic and Inorganic Data Review, February 1994. 
Validation will be accomplished by comparing the contents of the data packages and 
QA/QC results to the requirements specified in the analytical methods, the non-CLP SAS 
request forms, and the QAPjP. Raw data such as gas chromatography /mass spectrometry 
(GC/MS) total ion current (TIC) chromatograms or GC chromatograms, flame atomic 
absorption (FAA) data reports, and data station printouts will be examined to ensure that 
reported results are accurate and complete. 

The data reviewer will identify any out-of-control data points and data omissions, and 
notify CH2M HILL, who will interact with the laboratory to correct data deficiencies. 
Decisions to repeat sample collection and analyses may be made by the W AM and SM 
based on the extent of the deficiencies and their importance in the overall context of\ the 
project. 
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Raw data from field measurements and sample collection activities will be appropriately 
recorded in the field logbook. If the data will be used in the project reports, they will be 
reduced and summarized and the method of reduction will be documented in the report. 

10.3.2 Laboratory Data Reporting 
The analytical laboratory will prepare and submit full analytical reports to CH2M HILL in 
compliance with requirements SASs. The laboratory will report the data in the same 
chronological order in which it was analyzed. The types of information provided by the 
laboratory will include, at a minimum, the following: 

• Cover sheets listing the samples included in the report and comments describing 
problems encountered in analysis 

• Tabulated results of inorganic and organic compounds identified and quantified 

• Analytical results for QC sample spikes, sample duplicates, initial and continuous 
calibration verifications, blank results, and laboratory control sample results 

• Tabulation of instrument detection limits 

• Raw data system printouts (or legible photocopies) identifying date of analyses, analyst, 
parameters determined, calibration curve used, associated method blanks, and any 
dilutions 

The data for the RD sampling will be available for use by the site manager and project staff. 

\ 
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11. Performance and System Audits 

Performance and system audits of both field and laboratory activities may be conducted to 
verify that sampling and analysis are performed in accordance with the procedures 
established in the FSP and QAPjP- The field and laboratory audits include two independent 
parts-internal and external audits. 

11.1 Field Audits 
An internal audit of field activities may be conducted by CH2M HILL's SM or their 
representative. The audit would include an examination of field sampling records, field 
instrument operating records, sample collection, handling, and packaging in compliance 
with the established procedures, maintenance of QA procedures, chain-of-custody, etc. 

An additional external audit of the field procedures may be conducted by the USEPA 
Region 5. 

11.2 Laboratory Audits 
The laboratory may be audited by reviewing its QAP and/ or SOPs. Areas that may be 
reviewed include, but will not be limited to: documentation on sample receiving and 
sample log-in, sample storage procedures, chain-of-custody procedures, sample preparation 
and analysis, instrument operating records, data reduction, and data reporting procedures. 

At the discretion of CH2M HILL with the approval of USEPA, onsite audits of the 
laboratory may be conducted. 

External audits of the laboratory may also be conducted by the USEP A Region 5. 
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12. Preventive Maintenance Procedures 

12.1 Field Equipment/Instruments 
1 The field equipment for this project includes volatile organic monitors_ Specific preventive 

maintenance procedures to be followed for field equipment are those recommended by the 
manufacturer. 

Field instruments will be checked and calibrated by the vendor before they are shipped or 
carried to the field. These instruments will be checked and calibrated daily before use. 
Calibration checks will be documented with the sample results in a field logbook. 

Critical spare parts such as tape, papers, and batteries will be kept onsite to minimize 
instrument downtime. Backup instruments and equipment should be available onsite or 
within 1-day shipment to avoid delays in the field schedule. 

12.2 Laboratory Instruments 
As part of their QA/QC program, a routine preventive maintenance program will be 
required by the selected analytical laboratory. The objective of the preventive maintenance 
program is to minimize instrument failure and other system malfunctions. The laboratory 
will have an internal group perform routine scheduled maintenance and to make repairs, or 
coordinate with the vendor for the repair of instruments. All laboratory instruments will be 
maintained in accordance with manufacturer's specifications and within the requirements 
of the laboratory QAP. 

\ 
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13. Specific Routine Procedures to Assess 
Data Precision, Accuracy, and Completeness 

13.1 Field Measurements 
The project chemist will assess the field data and review the field results for compliance 
with the established QC criteria that are specified in the QAPjP and FSP. Accuracy of the 
field measurements will be assessed using daily instrument calibration and blanks analysis. 
Precision will be assessed on the basis of reproducibility by analyzing duplicate samples. 
Data completeness will be calculated using Equation 13-1. 

01 C l Valid Data Obtained lOO 
10 omp eteness = --------x 

Total Data Planned 
Equation 13-1 

13.2 Laboratory Data 
Laboratory results will be assessed for compliance with required precision, accuracy, 
completeness, and sensitivity as follows: 

13.2.1 Precision 
The laboratory analysis precision will be assessed by reviewing field duplicate sample 
results. The relative percent difference (%RPD) will be calculated for the duplicate samples 
using Equation 13-2. 

%RPD= S-D xlOO 
(S+ D) /2 

Where: S = First sample value (original value) 
D = Second sample value (duplicate value) 

13.2.2 Accuracy 

Equation 13-2 

Laboratory results accuracy will be assessed for compliance with the established QC criteria 
described in the SASs using the analytical results of laboratory control samples and method, 
and field blanks. The percent recovery (%R) of laboratory control samples will be calculated 
using Equation 13-3. 

%R=A xlOO 
B 

Equation 13-3 

Where: A = The analyte concentration determined experimentally from the '-
laboratory control sample 

B = The known amount of the concentration in the sample 
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The data completeness of laboratory analyses results will be assessed for compliance with 
the amount of data required for decisionmaking. The completeness is calculated using 
Equation 13-1. 
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Corrective actions may be required for two classes of problems: analytical and/ or 
equipment problems and noncompliance problems_ Analytical and equipment problems 
may occur during sampling, sample handling, sample preparation, laboratory instrumental 
analysis, and data review. If the problem is analytical in nature, information on these 
problems will be promptly communicated to CH2M HILL's SM and the project chemist. 
Implementation of corrective action will be confirmed in writing through the same 
channels. 

For noncompliance problems, a formal corrective action program will be determined and 
implemented at the time the problem is identified. The person who identifies the problem is 
responsible for notifying the SM, who in tum shall notify the W AM. Any nonconformance 
with the established quality control procedures in the QAPjP will be identified and 
corrected in accordance with the QAPjP. The USEPA WAM or their designee will issue a 
nonconformance report for each nonconformance condition. 

14.1 Sample Collection/Field Measurements 
Technical staff and project personnel will be responsible for reporting all suspected 
technical or QA nonconformances or suspected deficiencies of any activity or issued 
document by reporting the situation to the SM. The SM will be responsible for assessing the 
suspected problems in consultation with the project chemist and for making a decision 
based on the situation's potential affect on the quality of the data. If it is determined that the 
situation warrants a reportable nonconformance requiring corrective action, then a 
nonconformance report will be initiated by the SM. 

Field corrective actions will be implemented and documented in the field logbook. No staff 
member will initiate a corrective action without prior communication of findings through 
the proper channels. If corrective actions are insufficient, work may be stopped with a stop
work order from the W AM. 

The SM will be responsible for ensuring that corrective action for nonconformances is 
initiated by: 

. =• Evaluating all reported nonconformances 
• Controlling additional work on nonconforming items 
• Determining disposition or action to be taken 
• Maintaining a nonconformance log 
• Reviewing nonconformance reports and corrective actions taken 
• Ensuring nonconformance reports are included in the project files 

\ 

Corrective action for field measurements may include: 

• Repeating the measurement to check the error 
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• Checking for all proper adjustments for ambient conditions such as temperature 
• Checking the batteries 
• Recalibrating 
• Checking the calibration 
• Replacing the instrument or measurement devices 
• Stopping work (if necessary) 

The SM is responsible for site activities. In this role, the SM may be required to adjust the 
site programs to accommodate site-specific needs. When it becomes necessary to modify a 
program, the SM notifies the W AM of the anticipated change and implements the necessary 
changes after obtaining the approval of the W AM. The SM is responsible for controlling, 
tracking, and implementing the identified changes. Reports on all changes will be 
distributed to all affected parties, including the USEP A W AM. 

14.2 Laboratory Analyses 
Corrective actions are required whenever an out-of-control event or potential out-of-control 
event is noted. The type of investigative action is somewhat dependent on the analysis and 
the event. 

Laboratory personnel are alerted that corrective actions may be necessary if: 

• QC data are outside the warning or acceptable windows for precision and accuracy 

• Blanks contain target analytes above acceptable levels 

• Undesirable trends are detected in the RPD between collocated samples 

• There are unusual changes in detection limits 

• Deficiencies are detected by the QA department during internal or external audits or 
from the results of performance evaluation samples 

• Inquiries concerning data quality are received 

Corrective action procedures are often handled at the bench level by the analyst who 
reviews the preparation or extraction procedure for possible errors and checks the 
instrument calibration, calibration mixes, instrument sensitivity, and so on. If the problem 
persists or cannot be identified, the matter if referred to the laboratory supervisor, manager 
and/ or QA department for further investigation. Once resolved, full documentation of the 
corrective action procedure is filed with the QA department and included in the case 
narrative portion of the analytical report. 
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15. Quality Assurance Reports to Management 

In addition to the audit reports that may be submitted to the SM in accordance with QAPjP 
Section 11, a monthly progress report that addresses all QA issues and corrective actions 
proposed or already taken is submitted to the USEPA WAM. The RD field summary report 
will contain QA sections that summarizes data quality information collected during the 
project. 
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5/016-6/96 
U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
BNAs in Solid Waste 
SAS 77 West Jackson, SM-SJ 

Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B Howard Pham Technical Project Manager (TPM): C. Moore 
C. Telephone Number: (312) 353-2310 (312) 886-1488 
D. Date of Request: September 1999 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of PAHs, Pentachlorophenol, 2,4-Dimethylphenol, 2,3,4,6-Tetrrachlorophenol, 2,4.6-
Trichlorophenol and phenol in soil and solid waste samples. The concentration of the analytes analyzed in 
samples will be determined by gas chromatography/mass spectrometry (GC/MS). Sample results will be 
reported on a dry weight basis in µg/kg. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analysis ·Of a minimum of 20 ,soil samples plus QA/QC samples (duplicates ,and MS/MSD). "All samples 
are loW conceritrati611 soil. saITlpleS. . : · ,.,; -·· . . .t: · •., · : · ' : \ ·; · 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The holding time is not to exceed 7 days from sample collection to extraction and 40 days from extraction 
to analysis. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8270C. 

Samples will be stored at 4 C until analysis and validation of results. 
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Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 

8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

9. 

10. 

11. 

The detection limit for pentachlorophenol shall be less than or equal to 0.5 mg/kg. The most recent MDL 
study shall be enclosed. 

The method recommended surrogate and internal standards shall be used and prepared at the 
recommended concentrations. 

Used five calibration standards. The lowest standards should represent concentrations near. but above. 
the respective method detection limit. 

All QA/QC requirements (surrogates. matrix spike/matrix spike duplicates. lab blanks. laboratory control 
samples, GC/MS tuning) shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data as specified in the CLP SOW. 

All procedures used shall be clearly identified. All original raw data, forms. calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source. lot number and sample number. 

Results will be reported on a dry weight basis in mg/kg. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

The laboratory should provide a summary of their most recent MDL study using those protocols. The 
laboratory shall adhere to chain-of-custody and document control procedures described in the SW846 
Method 8270C. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 
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I. DATA REQUIREMENTS 

II. 

Ill. 

Parameter 

Pentachlorophenol 
2,4-Dimethylphenol Phenol 
2,3,4,6-Tetrachlorophenol 
2,4,6-Trichlorophenol 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene. 
Fluoranthene 
Indeno( 1,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyene 

Detection Limit 
(mg/kg) 
0.5 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

Note: These are minimum 
requirements. Report actual 
detection limit(s) used, based on 
allowable methodology options. 

QC REQUIREI\IIENTS 
•J 

As required by the SW846 Method 8270C. 

Audit Frequency of Audits 

Method Blank at least one per group of 
20 or fewer samples 

Laboratorv control at least' one per group of 
sample 20 or fewer samples 

MS/MSD at least one per group of 
20 or fewer samples 

Surrogate spiking surrogates spiked into all 
compounds samples (incl. QC samples) 

Internal standard compounds spiked into all 
compounds samples (incl. QC samples) 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Limits 

Precision Desired 

± 20 percent 

concentration < detection limit 

% recoverv within historical 
acceptance limits 

%" recoverv within historical 
acceptance limits 

% recoveries must be in 
control 

areas -50 to + 100% from the last 
daily calibration check standard 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. \ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
BNAs in Liquid Waste 
SAS 77 West Jackson, SM-SJ 

Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B Howard Pham Technical Project Manager (TPM): C. Moore 
C. Telephone Number: (312) 353-2310 (312) 886-1488 
D. Date of Request: September 1999 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

2. 

3. 

4. 

5. 

6. 

7. 

Analysis of PAHs. Pentachlorophenol, 2,4-Dimethylphenol. 2,3,4.6-Tetrrachlorophenol. 2,4,6-
Trichlorophenol and phenol in liquid waste samples. The concentration of the analytes analyzed in 
samples will be determined by gas chromatography/mass spectrometry (GC/MS). 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analysis of a minimum of 20 liquid samples plus QNQC samples' (duplicates and MS/MSD). All samples 
are low concentration soil samples, · · · · · 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement), RCRA, NPDES, etc.): 

Superfund-Remedial 

.Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The holding time is not to exceed 7 days from sample collection to extraction and 40 days from extraction 
to analysis. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this. program): 

Analytical protocol taken from SW846 Method 8270C. 

Samples will be stored at 4 C until analysis and validation of results. 
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8. 

9. 

10. 

11. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

The detection limit for pentachlorophenol shall be less than or equal to 0.1 ug/L. The most recent MDL 
study shall be enclosed. 

The method recommended surrogate and internal standards shall be used and prepared at the 
recommended concentrations. 

Used five calibration standards. The lowest standards should represent concentrations near, but above, 
the respective method detection limit. · 

All QA/QC requirements (surrogates, matrix spike/matrix spike duplicates, lab blanks, laboratory control 
samples, GC/MS tuning) shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data as specified in the CLP SOW. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

The laboratory should provide a summary of their most recent MDL study using those protocols. The 
laboratory shall adhere to chain-of-custody and document control procedures described in the SW846 
Method 8270C. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. \ 

Name of sampling/shipping contact and phone number: 
David Shekoski ( 414 )272-2426 
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I. DATA REQUIREMENTS 

II. 

Ill. 

Parameter 

Pentachlorophenol 
2,4-Dimethylphenol Phenol 
2,3,4.6-Tetrachlorophenol 
2,4.6-Trichlorophenol 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Di benzo( a.h )anthracene 
Fluoranthene 
Indeno( 1,2.3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyene 

Detection Limit 

ill9L!J 
0.1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Note: These are minimum 
requirements. Report actual 
detection limit(s) used, based on 
allowable methodology options. 

QC REQUIREMENTS 

As required by the SW846 Method 8270C. 

Audit Frequency of Audits 

Method Blank at least one per group of 
20 or fewer samples 

Laboratorv control at least one per group of 
·sample 20 or fewer samples 

MS/MSD at least one per group of 
20 or fewer samples 

Surrogate spiking surrogates spiked into all 
compounds samples (incl. QC samples) 

Internal standard compounds spiked into all 
compounds samples (incl. QC samples) 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Limits 

Precision Desired 

± 20 percent 

concentration < detection limit 

% recoverv within historical 
acceptance limits 

% recoverv within historical 
acceptance limits 

% recoveries must be in 
control 

areas -50 to + 100% from the last 
daily calibration check standard 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. \ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Arsenic-Soil 

77 West Jackson, SM-SJ 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ) Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

General description of analytical service requested: 

Analysis of arsenic in soil samples. Sample results will be reported in mg/kg. 

Definition and n~mber of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 8 soil samples. This number is inclusive of QA/QC samples (duplicates, blanks and MS/MSD}. 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

4. Estimated date(s) of collection: 

5. 

6. 

7. 

8. 

October 1997. 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 7060 with special instructions as noted in Section 8. 

Samples will be stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. ' 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

The detection limit for arsenic shall be less than or equal to 0.5 mg/kg. The most recent MDL study shall 
be enclosed. 

1 
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9. 

10. 

11. 

Follow protocol according to the SW846 Method 7060. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required {if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in mg/kg. 

Other {use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. · 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski ( 414 )272-2426 

I. DATA REQUIREMENTS 

Parameter 

Arsenic 

11. QC REQUIREMENTS 

Required Detection 
Limits 
0.5 mg/kg 

As required by the SW846 Method 7060. 

Frequency of Audits 

2 

Precision Desired 

+/- 20 percent 
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Ill. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery; <20% RPO 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 

3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5/016-6/96 
U.S. Environmental Protection Agency Region V 
$FD/Contracts Mgmt. Section 

SAS Number 
Arsenic-Water 

77 West Jackson, SM-SJ 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

{312) 886-1488 C. Telephone Number: {312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of arsenic in water samples. Sample results will be reported in µq/L 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 77 water samples. This number is inclusive of QA/QC samples {duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. -~ 
Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 7060 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. · 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 



5/016-6/96 
8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

I. 

The detection limit for arsenic shall be less than or equal to 2.0 µq/L. The most recent MDL study shall be 
enclosed. 

Follow protocol according to the SW846 Method 7060. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. · 

Results will be reported in µq/L. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski ( 414 )272-2426 

DATA REQUIREMENTS 

Parameter 

Arsenic 

Required Detection 
Limits 
2.0 µq/L 

Precision Desired 

+/- 20 percent 

\ 

II. QC REQUIREMENTS 
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Ill. 

As required by the SW846 Method 7060. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery: <20% RPD 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

'· 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Copper-Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 
Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 
B. RSCC Representative: C. Moore 
C. Telephone Number: {312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

General description of analytical service requested: 

Analysis of copper in water samples. Sample results will be reported in µg/L. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): · 

Analyze 77 groundwater and surface water samples. This number is inclusive of QA/QC samples 
{duplicates, blanks and MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 6010 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. - \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 
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9. 

The detection limit for copper shall be less than or equal to 50 µq/L. The most recent MDL study shall be 
enclosed. 

Follow protocol according to the SW846 Method 6010. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation. data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets. 
instrument read-outs, preparation forms. internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µq/L. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

I. 

II. 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 

· Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

Copper 

QC REQUIREMENTS 

Required Detection 
Limits 
50 µg/L 

As required by the SW846 Method 601 O. 

2 

Precision Desired 

+/- 20 percent 

I 
I 
I 
I 
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I 
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I 
I 
I 
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I 
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Ill. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

Serial Dilution at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery; <20% RPD 

10 % Difference 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 

3 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Iron-Water 

77 West Jackson, SM-SJ 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional-Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of soluble iron in groundwater samples. Sample results will be reported in µg/L. Samples will be 
field filtered. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 80 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD}. 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 601 O with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used . 

• 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

I. 

The detection limit for iron shall be less than or equal to 100 µq/L. The most recent MDL study shall be 
enclosed. 

Follow protocol according to the SW846 Method 6010. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms. strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter Required Detection 
Limits 
100 µg/L 

Precision Desired 

+/- 20 percent 

'· 

• 
II. QC REQUIREMENTS 
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Ill. 

As required by the SW846 Method 6010. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

Serial Dilution at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery: <20% RPD 

10 % Difference 

Take corrective action. Contact the Region for-problems that might result in the delay of reporting sample 
results. 

\ 

3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

5/016-6/96 
U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Manganese-Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Analysis of manganese in groundwater samples. Sample results will be reported in µg/L. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 80 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement), RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 6010 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

1 

• 
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9. 

The detection limit for manganese shall be less than or equal to 1 O µg/L. The most recent MDL study 
shall be enclosed. · 

Follow protocol according to the SW846 Method 6010. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µq/L. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

I. 

II. 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski ( 414 )272-2426 

DATA REQUIREMENTS 

Parameter 

Manganese 

QC REQUIREMENTS 

Required Detection 
Limits 
10 µq/L 

As required by the SW846 Method 6010. 

2 

Precision Desired 

+/- 20 percent 
\ 
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Audit Frequency of Audits 

Ill. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

Serial Dilution at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery: <20% RPO 

1 O % Difference 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Zinc-Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager {TPO): C. Moore 
C. Telephone Number: (312) 886-1488 . (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets.or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

General description of analytical service requested: 

Analysis of zinc in water samples. Sample results will be reported in µq/L. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 77 groundwater and surface water samples. This number is inclusive of QA/QC samples 
(duplicates, blanks and MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement), RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 6010 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. - \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
'numbers, detection limits, etc.): 
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9. 

10. 

11. 

I. 

II. 

The detection limit for copper shall be less than or equal to 2.0 µg/L. The most recent MDL study shall be 
enclosed. 

Follow protocol according to the SW846 Method 6010. Dilute samples with sample concentrations greater 
than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures. frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

~ .. ',,. 

Analytical. results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms. calculation worksheets. 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms. strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists. airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

QC REQUIREMENTS 

Required Detection 
Limits 
2.0 µg/L 

As required by the SW846 Method 6010. 

2 

Precision Desired 

+/- 20 percent 
\ 
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Ill. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

Serial Dilution at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery: <20% RPD 

10 % Difference 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

j 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Nitrate- Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contcact Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of nitrate in groundwater samples. Sample results will be reported as µg/L. Samples will be 
unfiltered. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 28 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. Samples shall be 
analyzed within 48 hours of sample collection. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from EPA Method 300 with special instructions as noted in Section 8. 
\ 

Samples stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 

1 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

The detection limit for nitrate shall be less than or equal to 130 µg/L. 

Follow protocol according to the EPA Method 300. 

All QA/QC requirementsshall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µg/L. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

I. DATA REQUIREMENTS 

Parameter 

II. QC REQUIREMENTS 

As required by the EPA Method 300. 

Required Detection 
Limits 
130 µg/L 

Frequency of Audits 

2 

Precision Desired 

+/- 20 percent 
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Ill. 

Method Blarik 

Matrix Spike 

Laboratory control 
sample 

Lab Duplicate 

At least one per group of 
1 0 or at least twice 

At least one per group of 
1 0 or fewer samples 

At least one per group of 
10 or fewer samples 

At least one per group of 
10 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

80-120% recovery 

80-120% recovery 

+/-20% RPO 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Sulfate- Water 

77 West Jackson, SM-SJ 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C, Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 · 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

General description of analytical service requested: 

Analysis of sulfate in groundwater samples. Sample results will be reported as mg/L. Samples will be 
unfiltered. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

. I 

Analyze 28 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD), 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement), RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

6. Number of days analysis and data required after laboratory receipt of samples: 

7. 

8. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in tflis program): 

Analytical protocol taken from EPA Method 300 with special instructions as noted in Section 8. 

Samples stored at 4 C until analysis and validation of results. \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): · 
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The detection limit for sulfate shall be less than or equal to 10 mg/L. 

Sulfate standards shall be prepared daily from stock solutions. 

Samples with sulfate exceeding that of the highest calibration standard shall be diluted and re-analyzed. 

Follow protocol according to the EPA Method 300. 

All QA/QC · requirementsshall be performed and reported as recommended in the method. The 
procedures. frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

10. 

11. 

I. 

II. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation. data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. ,- • 

All procedures used shall be clearly identified. All original raw data, forms. calculation worksheets, 
instrument read-outs. preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package. photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in mg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

All original sample tags. chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter• 

Sulfate 

QC REQUIREMENTS 

As required by the EPA Method 300. 

Required Detection 
Limits 
10 mg/L 

Frequency of Audits 

2 

Precision Desired 

+/- 20 percent 
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Ill. 

Method Blank 

Matrix Spike 

Laboratory control 
sample 

Lab Duplicate 

Analytical Spike 

Initial and continuing 
calibration blank 

CRDL Standard 

At least one per group of 
20 or at least twice 

At least one per group of 
10 or fewer samples 

At least one per group of 
20 or fewer samples 

At least one per group of 
10 or fewer samples 

At least one per group of 
1 0 or fewer samples 

At start of analysis run 
followed by at least 1 per 1 0 

At least one per group of 
1 0 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

80-120% recovery 

80-120% recovery 

+/- 20% RPD 

85-115% recovery 

concentration < detection limit 

80-120% recovery 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 
77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 

SPECIAL ANALYTICAL SERVICES 
Client Request 

SAS Number 
Methane- Water 

B. RSCC Representative: C. Moore 
C. Telephone Number: {312) 886-1488 

Acting Technical Project Manager (TPO): C. Moore 
{312) 886-1488 

D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

Analysis of methane in groundwater samples using gas chromatography. Sample results will be reported 
as µq/L. Low detection limits are required. 

2. Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 28 water samples. This number is inclusive of QA/QC samples {duplicates, blanks and 
MS/MSD). 

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

4. Estimated date{s) of collection: 

5. Estimated date{s) and method of shipment: 

Method of shipment will be by overnight carrier. 

6. Number of days analysis and data required after laboratory receipt of samples: 

7. 

The holding time is not to exceed 14 days from sample collection. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required {attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8015 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HCI to pH<2 and stored at 4 C until analysis and validation of 
results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

I. 

The detection limit for methane shall be less than or equal to 1 O µg/L. The most recent MDL study shall 
be enclosed. 

The method recommended surrogate and internal standards shall be used and prepared at the 
recommended concentrations. 

Use five calibration standards. The lowest standards should represent analyze concentrations near, but 
above, the respective method detection limit. 

All QA/QC requirements (surrogates, matrix spike/matrix spike duplicates, lab blanks) shall be performed 
and reported as recommended in the method. The procedures, frequencies and acceptance criteria used 
shall be the same as those recommended in the method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µq/L. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for 'the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 
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Parameter Required Detection 

Limits 
Precision Desired 

+/- 20 percent 

II. 

Ill. 

Methane 10 µg/L 

QC REQUIREMENTS 

As required by the SW846 Method 8015. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

within historical acceptance limits 

within historical acceptance limits 

within historical acceptance limits 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results . 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Chloride- Water 

77 West Jackson, SM-SJ 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

Analysis of chloride in groundwater samples. Sample results will be reported as mg/L. Samples will be 
unfiltered. 

2. Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

' 3. 

4. 

5. 

6. 

7. 

8. 

Analyze 23 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol r~quired (attach copy if other than a protocol currently-used in this program): 

Analytical protocol taken from EPA Method 300 with special instructions as noted in Section 8. 

Samples stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 
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9. 

10. 

11. 

I. 

II. 

The detection limit for chloride shall be less than or equal to 1 O mg/L. 

Follow protocol according to the EPA Method 300. 

All QA/QC requirementsshall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample· analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms. internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in mg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

All original sample tags, chain of- custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

Chloride 

QC REQUIREMENTS 

As required by the EPA Method 300. 

Required Detection 
Limits 
10 mg/L 

Frequency of Audits 

Precision Desired 

+/- 20 percent 

Method Blank At least one per group of 
20 or at least twice 

concentration < detection limit 

2 
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Ill. 

Matrix Spike 

Laboratory control 
sample 

Lab Duplicate 

Analytical Spike 

Initial and continuing 
calibration blank 

CRDL Standard 

At least one per group of 
1 0 or fewer samples 

At least one per group of 
20 or fewer samples 

At least one per group of 
1 0 or fewer samples 

At least one per group of 
10 or fewer samples 

At start of analysis run 
followed by at least 1 per 1 O 

At least one per group of 
10 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

90-110% recovery 

90-110% recovery 

+/-20% RPD 

85-115% recovery 

concentration < detection limit 

80-120% recovery 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
ORO-Soil 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: {312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of diesel range organics (DRO) in soil samples using gas chromatography. Sample results will 
be reported as mg/kg. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 10 soil samples. This number is inclusive of QA/QC samples (duplicates, blanks and MS/MSD). 
' 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The holding time is not to exceed 14 days from sample collection to extraction and 40 days from 
extraction to analysis . 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8015A with special instructions as noted in Section 8. 

Samples stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

The detection limit for ORO shall be less than or equal to 1.0 mg/kg. The contract laboratories most recent 
MDL study shall be enclosed with the response to the request for proposal. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results wm be left to program discretion. 

10. 

11. 

I. 

II. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms. strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source. lot number and sample number. 

Results will be reported in mg/kg. 

Other (use additional sheets or attach supplementary information, as needed): 

All original sample tags, chain of custody forms. SAS packing lists. airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

QC REQUIREMENTS 

Required Detection 
Limits 
1.0 mg/kg 

As required by the USEPA Method 418.1. 

Frequency of Audits 

Precision Desired 

+/- 20 percent 

Method Blank at least one per group of 

2 

concentration < detection limit 

\ 

I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
1, 

I ,, 

' 'I 
I 



I 
I 
I 
I 
I, ,, 
I 

5/016-6/96 

Ill. 

Laboratory control 
sample 

Matrix Spike 

20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

within historical acceptance limits 

within historical acceptance limits 

within historical acceptance limits 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
TOC-Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

{312) 886-1488 C. Telephone Number: {312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

General description of analytical service requested: 

Analysis of total organic carbon {TOC) in groundwater samples. Sample results will be reported in mg/L. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 23 groundwater samples. This number is inclusive of QA/QC samples {duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 9060 with special instructions as noted in Section 8. 

Samples will be preserved in the field with H2SO4 to pH<2 and stored at 4 C until analysis and validation of 
results. - '· 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

1 
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9. 

10. 

11. 

The detection limit for TOC shall be less than or equal to 1 mq/L. 

Follow protocol according to the SW846 Method 9060. 

The calibration curve shall have at least five different levels, including a zero concentration standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discre_tion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples shall be identified as to source, lot number 
and sample number. 

Results will be reported in mg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. ,.. r 

tot\~, .. '~.: 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

I. DATA REQUIREMENTS 

II. 

Parameter 

QC REQUIREMENTS 

Required Detection 
Limits 
1.0 mg/L 

Precision Desired 

+/- 20 percent 

As required by the SW846 Method 9060. 

Prep Blank 

Frequency of Audits 

At least one per group of 

2 

concentration < detection limit 
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Ill. 

Matrix Spike 

Laboratory control 
sample 

Duplicate 

20 or fewer samples 

At least one per group of 
20 or fewer samples 

At least one per group of 
10 or fewer samples 

At least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

75-125% recovery 

80-120% recovery 

+/-20% RPD 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

• 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 
77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 

SPECIAL ANALYTICAL SERVICES 
Client Request 

SAS Number 
BTEX-Water 

B. RSCC Representative: C. Moore 
C. Telephone Number: (312) 886-1488 

Acting Technical Project Manager (TPO): C. Moore 
(312) 886-1488 

D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

Analysis of benzene, toluene, ethylbenzene, and total xylenes (BTEX) in groundwater samples using gas 
chromatography/mass spectrometry (GC/MS). Sample results will be reported as µq/L. 

2. Definition and number of work units involved (specify whether V(hole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 80 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

4. Estimated date(s) of collection: 

5. Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

6. Number of days analysis and data required after laboratory receipt of samples: 

7. 

The holding time is not to exceed 14 days from sample collection. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8260 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HCI to pH<2 and stored at 4 C until analysis and validation of 
results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

The detection limit for benzene shall be less than or equal to 0.1 µq/L. The detection limits for toluene, 
ethylbenzene, and xylenes shall be less than or equal to 1.0 µg/L. The most recent MDL study shall be 
enclosed. 

The method recommended surrogate and internal standards shall be used and prepared at the 
recommended concentrations. 

Use five calibration standards. The lowest standards should represent analyze concentrations near, but 
above, the respective method detection limit. 

All QA/QC requirements (surrogates, matrix spike/matrix spike duplicates, lab blanks, GC/MS tuning) shall 
be performed and reported as recommended in the method. The procedures, frequencies and 
acceptance criteria used shall be the same as those recommended in the method or referenced in the 
method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW I Rev. 10/92. The sample analysis data package 
shall include all documentation. data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data. forms. calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µg/L. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

I. 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms. SAS packing lists. airbills and any other original receiving 
or transmittal forms or copies of receiving logbook paqes pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: \ 

David Shekoski (414)272-2426 

DATA REQUIREMENTS 
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5/016-6/96 
Parameter Required Detection 

Limits 
Precision Desired 

. +/- 20 percent 

II . 

Ill. 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

QC REQUIREMENTS 

0.1 µg/L 
1.0 µg/L 
1.0 µq/L 
1.0 µg/L 

As required by the SW846 Method 8260. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Limits 

concentration < detection limit 

within historical acceptance limits 

within historical acceptance limits 

within historical acceptance limits 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Dioxanes and Furans 
in Solid Waste SAS 77 West Jackson, SM-5J 

Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B Howard Pham Technical Project Manager (TPM): C. Moore 
C. Telephone Number: (312) 353-2310 (312) 886-1488 
D. Date of Request: May 7, 1999 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

General description of analytical service requested: 

Analysis of HxCDDs, HxCDFs, TCDDs, TCDFs, PeCDDs and PeCDFs. The concentrations will be 
analyzed in solid samples by gas chromatography/mass spectrometry (GC/MS). Sample results will be 
reported on a dry weight basis in µg/kg. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analysis of a minimum of 20 soil samples plus QA/QC samples (duplicates ·and MS/MSD). · All samples 
are low concentration soil samples. . · . ,.. : .. 

Purposes of analysis (specify whether Superfund (Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8290. 
\ 

Samples will be stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 

l 



5/016-6/96 
8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

Follow protocol according to the SW846 Method 8280A. The initial calibration curve shall have five 
different levels of standards. The linearity of the inital calibration must be less than 15 percent RSD. The 
low standard should be a concentration at or near the reporting limit Dilute samples with sample 
concentrations greater than the highest standard. The holding time shall not exceed 30 days to extraction 
and 45 days to analysis from the date of sample extraction. 

All QA/QC requirements (surrogates, Laboratory control sample, matrix spike/matrix spike duplicate, lab 
blanks, GC/MS Tuning, evauation of chromatographic resolution, retention time windows and calibration 
verification) shall be perfomed and reported as recommended in the method. The procedures, frequencies 
and acceptance criteria used shall be the same as those recommended i·n the method or referenced in the 
method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information as designated in the SW846 Method 8290. The sample analysis data package shall include 
all documentation, data reporting forms and raw data as specified in the CLP SOW. 

All procedures used shall be clearly identified. All original raw data, forms. calculation worksheets, 
instrument read-outs. preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported on a dry weight basis in µq/kg. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

The laboratory should provide a summary of their most recent MDL study using those protocols. The 
laboratory shall adhere to chain-of-custody and document control procedures described in the SW846 
Method 8290. 

All original sample tags, chain of custody forms, SAS packing lists. airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 
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I. DATA REQUIREMENTS 

Parameter 

Total TCDD 
Total TCDF 
Total PeCDD 
Total PeCDF 
Total HeCCD 
Total HeCCF 

Note: These are minimum 
requirements. Report actual 
detection limit(s) used, based on 
allowable methodology options. 

Detection Limit 
(µg/kg) 
0.1 
Qj_ 
0.1 
0.1 
Qj_ 
0.1 

II. QC REQUIREMENTS 

As required by the SW846 Method 8290. 

Audit Frequency of Audits 

Method Blank at least one per group of 
20 or fewer samples 

Laborato[Y control at least one per group of 
sample 20 or fewer samples 

MS/MSD at least one per group of 
20 or fewer samples 

Surrogate spiking surrogates spiked into all 
compounds samples (incl. QC samples) 

Laborato[Y Control at least one per groug of 
Sample 20 or fewer samples 

Ill. ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Limits 

Precision Desired 

± 20 percent 

concentration < detection limit 

% recove[Y within historical 
. acceptance limits 

% recove[Y within historical 
acceptance limits 

% recoveries must be in 
control 

% recoveries must be in 
control 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 
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5/016-6/96 
U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Dioxanes and Furans 
in Liquid Waste SAS 77 West Jackson, SM-5J 

Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X] Regional Transmittal 

SPECIAL ANALYTICAL SERVICES 
Client Request 

A. EPA Region/Client: Region V 
B Howard Pham Technical Project Manager (TPM): C. Moore 
C. Telephone Number: (312) 353-2310 (312) 886-1488 
D. Date of Request: May 7, 1999 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

General description of analytical service requested: 

Analysis of HxCDDs. HxCDFs. TCDDs. TCDFs, PeCDDs and PeCDFs. The concentrations will be 
analyzed in liquid samples by gas chromatography/mass spectrometry (GC/MS}. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Aiialysis·.ofa'minimum!Of;2Q!Water,,samples,blus'QA/QC·san:iplefa·(duplicates:andiM$/MS.0)~4.<.!\ll.samples 
are I0Wconcenfratiol1:~~.tater.sambtes: · · · · · · · · · · - · ·· , .... ,·,:•~•!')~;:- ·. ··. 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

5. Estimated date(s) and method of shipment: 

6. 

7. 

8. 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 8290. 

Samples will be stored at 4 C until analysis and validation of results. \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

l 
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9. 

10. 

11. 

. Follow protocol according to the SW846 Method 8280A. The initial calibration curve shall have five 
different levels of standards. The linearity of the inital calibration must be less than 15 percent RSD. The 
low standard should be a concentration at or near the reporting limit Dilute samples with sample 
concentrations greater than the highest standard. The holding time shall not exceed 30 days to extraction 
and 45 days to analysis from the date of sample extraction. 

All QA/QC requirements (surrogates, Laboratory control sample, matrix spike/matrix spike duplicate, lab 
blanks, GC/MS Tuning, evauation of chromatographic resolution, retention time windows and calibration 
verification) shall be perfomed and reported as recommended in the method. The procedures, frequencies 
and acceptance criteria used shall be the same as those recommended in the method or referenced in the 
method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion., 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information as designated in the SW846 Method 8290. The sample analysis data package shall include 
all documentation, data reporting forms and raw data as specified in the CLP SOW. 

All procedures used shall be clearly identified. All original raw data, forms. calculation worksheets. 
instrument read-outs, preparation forms. internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. · 

The laboratory should provide a summary of their most recent MDL study using those protocols. The 
laboratory shall adhere to chain-of-custody and document control procedures described in the SW846 
Method 8290. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414) 272-2426 
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5/016-6/96 
I. DATA REQUIREMENTS 

Parameter 

Total TCDD 
Total TCDF 
Total PeCDD 
Total PeCDF 
Total HeCCD 
Total HeCCF 

Note: These are minimum 
requirements. Report actual 
detection limit(s) used, based on 
allowable methodology options. 

Detection Limit 

lli9L!J 
0.0063 
0.0063 
0.0063 
0.0035 
0.0063 
0.0063 

II. QC REQUIREMENTS 

As required by the SW846 Method 8290. 

Audit Frequency of Audits 

Method Blank at least one per group of 
20 or fewer samples 

Laboratorv control at least one per group of 
sample 20 or fewer samples 

MS/MSD at least one per group of 
20 or fewer samples 

Surrogate spiking surrogates spiked into all 
compounds samples (incl. QC samples) 

Laboratorv Control at least one per group of 
Sample 20 or fewer samples 

Ill. ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Limits 

Precision Desired 

± 20 percent 

concentration< detection limit 

% recoverv within historical 
acceptance limits 

% recoverv within historical 
acceptance limits 

% recoveries must be in 
control 

% recoveries must be in 
control 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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5/016-6/96 
U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Hardness-Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X] Regional Transmittal 

SPECIAL ANALYTICAL SERVICES 
Client Request 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

General description of analytical service requested: 

Analysis of hardness in surface water samples. Sample results will be reported in µg/L as CaCO3: 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 75 water samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date{s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 7 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from EPA Method 130.2 with special instructions as noted in Section 8. 

Samples will be preserved in the field with HNO3 to pH<2, and stored at 4 C until analysis and validation of 
results. - \ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 
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The detection limit for hardness shall be less than or equal to 500 µg/L. 

Follow protocol according to the EPA Method 130.2. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
. Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µq/L. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

I. 

II. 

All original sample tags, chain of custody forms. SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

Hardness 

QC REQUIREMENTS 

Required Detection 
Limits 
500 µg/L 

As required by the EPA Method 130.2. 

Frequency of Audits 

Precision Desired 

+/- 20 percent 

Method Blank at least one per group of 
20 or fewer samples 

concentration < detection limit 
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5/016-6/96 

Ill. 

Laboratory control 
sample 

Matrix Spike 

at least one per group of 
20 or fewer samples 

at least one per group of 
1 0 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

recovery within laboratory 
control limits 

90-110% recovery 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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5/016-6/96 
U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Alkalinity- Water 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
. Client Request 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

2. 

3. 

4. 

5. 

6. 

7. 

Analysis of alkalinity in groundwater samples. Sample results will be reported as mg/L. Samples will be 
unfiltered. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 75 groundwater samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement), RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The holding time is not to exceed 14 days from sample collection. 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from EPA Method 310.1 with special instructions as noted in Sectioo 8. 

Samples stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

The detection limit for alkalinity shall be less than or equal to 5 mg/L. 

Follow protocol according to the EPA Method 310.1. 

Standardize the pH meter and titrant daily. Standardize the pH meter using at least 2 buffers which 
bracket the pH end point. 

Analyze a check standard after every 10 samples to demonstrate pH meter stability. 

All QA/QC requirementsshall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW I Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in mg/L. 

Other (use additional sheets or attach supplementary information, as needed): 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

I. DATA REQUIREMENTS 

Parameter 

Alkalinity 

II. QC REQUIREMENTS 

Required Detection 
Limits 
5 mg/L 

2 

Precision Desired 

+/- 20 percent 

\ 
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Ill. 

As required by the EPA Method 310.1. 

Method Blank 

Laboratory control 
sample 

Lab Duplicate 

Analytical Spike 
Sample 

CRDL Standard 

Frequency of Audits 

At least one per group of 
20 or at least twice 

At least one per group of 
20 or fewer samples 

At least one per group of 
10 or fewer samples 

At least one per group of 
1 O or fewer samples 

At least one per group of 
10 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration < detection limit 

within laboratory control limits 

+/- 20% RPO 

75-125% recovery 

80-120% recovery 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 
77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 

SPECIAL ANALYTICAL SERVICES 
Client Request 

SAS Number 
SPLP extraction 
Arsenic in soil 

B. RSCC Representative: C. Moore 
C. Telephone Number: (312) 886-1488 

Acting Technical Project Manager (TPO): C. Moore 
(312) 886-1488 

D. Date of Request: February 1999 
E. Site Name: Penta Wood Products 

of 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Extraction of soil samples for arsenic by Synthetic Precipitation Leaching Procedure (SPLP). Sample 
extracts will be analyzed in accordance with the SAS for Arsenic-SPLP extract. 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 7 soil and concrete samples. This number is inclusive of QA/QC samples (duplicates>: 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 
Superfund-Remedial 

Estimated date(s) of collection: 
2000. 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide the sample results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol is SW846 Method 1312 with special instructions as noted in Section 8. 

Samples will be stored at 4 C until analysis and validation of results. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. \ 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 

The samples are from east of the Mississippi River; thus extraction fluid #1 shall be used. 



5/016-6/96 
The soil is a sand and is expected to be less than 1 cm in diameter and therefore will not require particle 
size reduction. 

Use a minimum sample aliquot of SPLP extract to determine compliance with SPLP regulatory levels. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

9. Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample extraction data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample data package shall 
include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, Rev. 
10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets,. 
preparation forms, sample and/or extract chain of custody forms, strip charts and copies of pages from 
preparation and logbooks shall be submitted. If originals were submitted in another data package; 
photocopies may be submitted with a record of the location of the originals. ·• · 

All records shall be legible and be sufficient to recalculate all sample concentrations and QA audit results. 

10. Other (use additional sheets or attach supplementary information, as needed): 

11. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414) 272-2426 

I. DATA REQUIREMENTS 

Parameter 

SPLP Arsenic 

Required Detection 
Limits 
NA 

II. QC REQUIREMENTS 

Ill. 

As required by the SW846 Method 1312. 

SPLP Extraction 
Prep Blank for Extract Fluid 
#1 (see Method 1312) 

Frequency of Audits 

Each set of solid 
samples prepared 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

2 

Precision Desired 

\ 

< 0.5 ug/L 
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I 
Take corrective action. 
results. 

Contact the Region for problems that might result in the delay of reporting sample 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
Arsenic-SPLP extract 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

SPECIAL ANALYTICAL SERVICES 
Client Request 

[ X] Regional Transmittal 

A. EPA Region/Client: Region V 
B. RSCC Representative: C. Moore Acting Technical Project Manager (TPO): C. Moore 

(312) 886-1488 C. Telephone Number: (312) 886-1488 
D. Date of Request: February 1999 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may_ result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

2. 

3. 

4. 

5. 

6. 

7. 

Analysis of aqueous arsenic extract generated from SPLP extraction of soil samples. Sample results will 
be reported in µg/L 

Definition and number of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 7 aqueous samples. This number is inclusive of QA/QC samples (duplicates, blanks and 
MS/MSD). 

Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

Estimated date(s) of collection: 

Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

Number of days analysis and data required after laboratory receipt of samples: 

The laboratory will be required to provide results within 28 days of receipt of samples. 

Analytical protocol required (attach copy if other than a protocol currently used in this program): 

Analytical protocol taken from SW846 Method 6010/7000 Series with special instructions as noted in 
Section 8. 

The SPLP samples will be extracted and preserved in accordance with SW846 Method 1312. 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. · 
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8. Special technical instruction (if outside protocol requirements, specify compound names, CAS 

numbers, detection limits, etc.): 

9. 

10. 

11. 

I. 

II. 

The detection limit for metals shall be as listed below (Section I- Data Requirements). The contract 
laboratories most recent MDL study shall be enclosed with the response to the request for proposal. 

Follow protocol according to the SW846 Method 6010/7000 Series. Dilute samples with sample 
concentrations greater than the highest standard. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

Analytical results required (if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW, Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms. internal sample and/or extract chain of custody forms. strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples or initial calibration standards shall be 
identified as to source, lot number and sample number. 

Results will be reported in µq/L. 

Other (use additional sheets or attach supplementary information, as needed): 

The laboratory is to conduct matrix spike and matrix spike duplicate (MS/MSD) analyses and report the 
results on the appropriate form. 

All original sample tags, chain of custody forms. SAS packing lists. airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

Arsenic 

QC REQUIREMENTS 

Required Detection 
Limits (µg/L) 

2.0 

2 

Precision Desired 

+/-20% 
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Ill. 

As required by the SW846 Method 6010/7000 Series. 

Method Blank 

Laboratory control 
sample 

Matrix Spike 

Frequency of Audits 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

at least one per group of 
20 or fewer samples 

Matrix Spike Duplicate at least one per group of 
20 or fewer samples 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

concentration< detection limit 

+/- 20% recovery 

80-120% recovery 

80-120% recovery: <20% RPO 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 

\ 
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U.S. Environmental Protection Agency Region V 
SFD/Contracts Mgmt. Section 

SAS Number 
pH-Soil 

77 West Jackson, SM-5J 
Chicago, Illinois 60604 
PHONE: (312) 886-1488 FAX: (312) 886-0753 

[ X ] Regional Transmittal 

A. EPA Region/Client: Region V 

SPECIAL ANALYTICAL SERVICES 
Client Request 

B. RSCC Representative: C. Moore 
C. Telephone Number: (312) 886-1488 

Acting Technical Project Manager (TPO): C. Moore 
(312) 886-1488 

D. Date of Request: September 1997 
E. Site Name: Penta Wood Products 

Please provide below a description of your request for Special Analytical Services under the Contract Laboratory 
Program. In order to most efficiently obtain laboratory capability for your request, please address the following 
considerations, if applicable. Incomplete or erroneous information may result in delays in the processing of your 
request. Please continue response on additional sheets, or attach supplementary information as needed. 

1. General description of analytical service requested: 

Analysis of pH in soil/sediment samples. Sample results will be reported in pH units. 

2. Definition and n~mber of work units involved (specify whether whole samples or fractions; 
whether aqueous or soil and sediments; and whether low, medium, or high concentration): 

Analyze 10 soil/sediment samples. This number is inclusive of QA/QC samples (duplicates. blanks). 

3. Purposes of analysis (specify whether Superfund [Remedial or Enforcement], RCRA, NPDES, etc.): 

Superfund-Remedial 

4. Estimated date(s) of collection: 

October 1997. 

5. Estimated date(s) and method of shipment: 

Method of shipment will be by overnight carrier. 

6. Number of days analysis and data required after laboratory receipt of samples: 

Analyze sample pH immediately upon receipt at the laboratory. 

The laboratory will be required to provide results within 7 days of receipt of samples. 

7. Analytical protocol required (attach copy if other than a protocol currently used in this program): 

8. 

Analytical protocol taken from SW846 Method 9045 with special instructions as noted in Section 8. 

Samples will be stored at 4 C until analysis and validation of results. 
\ 

Note: Laboratory data rejection and non-payment will be recommended if methods other than those 
specified in this document are used. 
Special technical instruction (if outside protocol requirements, specify compound names, CAS 
numbers, detection limits, etc.): 



5/016-6/96 
The detection limit for pH shall be less than or equal to 0.1 pH units. 

Follow protocol according to the SW846 Method 9045. 

All QA/QC requirements shall be performed and reported as recommended in the method. The 
procedures, frequencies and acceptance criteria used shall be the same as those recommended in the 
method or referenced in the method. 

9. Analytical results required {if known, specify format for data sheets, QA/QC reports, Chain of 
Custody documentation, etc.). If not completed, format of results will be left to program discretion. 

· The laboratory shall perform data reduction and shall report sample analysis data and quality control 
information similar to that designated in the CLP SOW I Rev. 10/92. The sample analysis data package 
shall include all documentation, data reporting forms and raw data similar to those specified in CLP SOW, 
Rev. 10/92. 

All procedures used shall be clearly identified. All original raw data, forms, calculation worksheets, 
instrument read-outs, preparation forms, internal sample and/or extract chain of custody forms, strip 
charts and copies of pages from preparation and analysis logbooks shall be submitted. If originals were 
submitted in another data package, photocopies may be submitted with a record of the location of the 
originals. 

All records of analysis and calculations shall be legible and be sufficient to recalculate all sample 
concentrations and QA audit results. QC reference samples shall be identified as to source, lot number 
and sample number. 

Results will be reported in pH units. 

10. Other {use additional sheets or attach supplementary information, as needed): 

11. 

I. 

II. 

Ill. 

All original sample tags, chain of custody forms, SAS packing lists, airbills and any other original receiving 
or transmittal forms or copies of receiving logbook pages pertaining to this SAS shall be submitted to the 
Region within the time frame listed in section 6 above. Photocopies may be submitted with a record of the 
location of the originals. 

Payment to laboratories for this SAS analysis may be reduced if all procedures noted above are 
not followed and all required deliverables noted above are not supplied. The Region or its 
contractors shall not be · charged further for the provision of required deliverables within this 
agreement. 

Name of sampling/shipping contact and phone number: 
David Shekoski (414)272-2426 

DATA REQUIREMENTS 

Parameter 

QC REQUIREMENTS 

Required Detection 
Limits 
0.1 pH units 

As required by the SW846 Method 9045. 

ACTION REQUIRED IF LIMITS ARE EXCEEDED: 

Precision Desired 

+/- 20 percent 

\ 

Take corrective action. Contact the Region for problems that might result in the delay of reporting sample 
results. 
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Sample Shipment Documentation 



I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIXB 

Sample Shipment Documentation 

· Sample Documentation 

Sample Identification System 

PWPREMEDIAL CONSTRUCTION 
QUALIFY ASSURANCE PROJECT PLAN 
PAGEB-1 
REVISION:0 
NOVEMBER 1999 

A sample numbering system devised by CH2M HILL will be used to _identify each sample, 
including duplicates and blanks. The sample designation system can be found in Section 3 
of the FSP. A list of sample identification numbers will be maintained in the field logbook 
by the field activity manager. 

Sample Documentation Instructions 

Sample Tag {Figure 1) 
1. Enter date of sampling. 

2. Enter time of sampling (military time only). 

3. Specify "grab" or "composite" sample with an "X." 

4. Enter CH2M HILL sample identification code. 

5. Obtain signature of sample team leader. 

6. Indicate preservative used (if any) with an "X." 

7. Specify all parameters for analysis by placing an "X" to the right of each one. 

8. Indicate the sample number. For analysis through the CLP, record the number from the 
stick-on labels. For SAS analyses through a contractor-procured laboratory, record the 
unique CH2M HILL sample number. 

9. Indicate case number (e.g., Case No. 1234). 

10. Leave BLANK (for laboratory use only). 

11. Enter any desired analyses not listed on menu (e.g., PCBs, ammonia, sulfide, etc.) and 
mark box with an "X." 

Combined Chain-of-Custody and Traffic Report Forms for SAS {Figure 2) 
1. Project Code: Leave Blank. 

\ 

2. Account Code: Leave Blank. 

MKE\993140001.DOC\V2 



PWPREMEDIAL CONSTRUCTION 
QUALIFY ASSURANCE PROJECT PLAN 
PAGE B-2 
REVISION: 0 
NOVEMBER 1999 

3. Regional Information: If sampling is in support of oversight activities, indicate here. If 
this is an enforcement site, record "TGB102." If not, record "TFA102." 

4. Non-Superfund program: If sampling is not done under the Superfund program, enter 
the name of the program (e.g., RCRA). 

5. Site Name, City, State: Complete as instructed. 

6. Site Spill ID: Enter ID code provided by the office. 

7. Region No.: Enter "Region 5." 

8. Sampling Company: Enter "CH2M HILL." 

9. Sampler Information: Complete as instructed. 

10. Type of Activity: 

- SF-Superfund lead 
- PRP-PRP lead 
- ST-State lead 
- FED-Federal lead 
- PA-Preliminary assessment 
- SSI-Screening site investigation 
- LSI-Listing site investigation 
- RIPS-Remedial Investigation/Feasibility Study 
- RD-Remedial design 
- O&M--Operation & Maintenance 
- NPLD-National Priorities List delete 
- CLEM-Classic emergency 
- REMA-Removal assessment 
- REM-Removal 
- OIL-Oil response 
- UST-Underground storage tank response 

11. Shipping Information: Complete as instructed. 

12. Ship To: Enter laboratory name, address, and sample recipient/custodian. 

13. Case No.: Complete as instructed. 

14. Sample Numbers: For routine organic/inorganic samples, enter the CLP numbers from 
the "stick-on" labels. For SAS samples shipped to a CH2M HILL-procured laboratory, 

. enter the unique CH2M HILL-generated sample number. 

15. Sample Information: Complete as instructed. 

16. Regional Specific Tracking Number or Tag Number: Enter sample tag number(s). 
\ 

17. Station Location Number: Enter sample identifier (as defined in the QAPjP). 

18. Time/Date: Complete as instructed. Use military time. 

MKE\993140001.DOCIV2 
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SAS Combined Chain-of-Custody and Traffic Report Forms 

~EPA Un/led SlalM Envlromental Prolocllon Agency Special Analytical Services SAS No Case No. 

Contract Laboratory Program Packing List/Chain of Custody 
I. Projecl Code I Account Code 2. Region No., Sampling Co. 4. Dale Shipped! Carrier 

Regional lnlormntion Sampler (Nsma) Alrblll Number 

Non-Superlund Program Sampler Signature 5. Ship To 

SIio Name 

~;;'~,T"~i\, 
~;r,,,. 
_FS 
_RD 

PAP PA RI 
City, Slalo I SIie Splll ID ST REM OIL 

_AA 

FED ' UST 
_O&M 

ATTN: NPLD . A B C D E F 
Sample Malrlx Cone.: Sample Proser Analysis Regional Spoclnc 

Numbers Jlrom Low Type vallve Tracklni Number 
'I- (From ox 6) Med Comp./ J"om or Tag umbers 

Labels) - High Grab ~ 
Othtr Olh•r: 

Shipment lor SAS I Page I Sample(s_) lo be Used lor Laboratory OC 1 Additional Sampler Signatures 
Complele? ( y IN) 

ol 

CHAIN OF CUSTODY RECORD 
RelinQuished by: (Signature} Delerme Recolved by: (Slgnsture} RellnQulshed by: (Slgnsrura) 

RelinQuished by: (Signature) Delerme Roceived by: (Slgnsture) RellnQulshed by: (Signature} 

RolinQuished by: (Signetura} Dale,me Received lor Lllboratory by: Da1emme I Remarks 
(Slgnsture) I 

01S TFUBUTIOH: Whltl!I - R•olon Copy Ytltow .. 0111 uu,·· EPA Form 0110-l 
Gold • I.Ab Copy lor Return lo Rtglon Pink - Leb Copy lor RtlUtn lo 01!111 use,·' 

6. Matrix 7 P1ese,...,a11ve 
(Enter (Enter m 
in Column A} Column 0) 

1. Surlace Water 1 HCI 
2. Ground Water 2 HNO3 
3. leachato 3. NAHSO4 
4, Field OC 4 H2SO• 
5. SoiVSedimenl 5 NAOH 
6.Oil 6 Ice Only 
7. Waste 7 O!her 
8. Other (Si,ecily 

(Si,ccily in Colvmn DJ 
in Column A} N No1 Preserved 

G. H I J 
Station Mo/Day/ Sampler Field OC 

Location Yearmme lniJials Oualilier 
ldenlilier Sample 9.9,.,., S ■ So••• 

Collection O ■ OvP'<llt 
R ■ Rof\UII 

P£.Ptr10t"'I. l•lf 
••NOii OC 5.,J'l'lftlt 

., 

I 
Ct1a,n or Cuslo,jy Sea1 Numoer(sl 

Oaterr,me Rr.ceoved oy· (Srgndture/ 

I 
Oa1emme Received by. (Signature/ 

I 
Is custody seal inlacl' YIN I none 

SEE REVERSE FOR AOOITIONAl STANOARO INSTRUCTIONS 
'SEE REVERSE FOR PURPOSE COOE DEFINITIONS - - - - - - - .. - - - - -- -

' 

-
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19. Sampler Initials: OPTIONAL. 

PWPREMEDIAL CONSTRUCTION 
QUALIFY ASSURANCE PROJECT PLAN 
PAGEB-3 
REVISION:O 
NOVEMBER 1999 

20. Corresponding CLP Organic/Inorganic Sample Number: Enter CLP sample number 
(from "stick-on" labels) of corresponding sample from same location. Not applicable to 
SAS forms. 

21. Designated Field QC: Indicate QC status when applicable (field blanks, trip blanks, 
duplicates, MS/MSD, etc.) 

22. Sampling Status: Is the sampling for this Case/SAS complete? Circle one. 

23. Page 1 of __ : Record number of documents enclosed in cooler. 

24. MS/MSD and/or Duplicate: List samples. 

25. Additional Samplers Signatures: OPTIONAL. 

26. Chain-of-Custody Seal No.: Enter the numbers that appear on the custody seals to be 
used to seal the cooler (there should be two). 

27. "Relinquished by" and "time/Date": Complete as instructed. Use military time. 

Distribution: For RAS, the Laboratory Copy and Laboratory Copy for Return to SMO are 
included with the shipment. The Region Copy and SMO Copy are returned to the office. For 
SAS, the Laboratory Copy for Return to Region and Laboratory Copy for Return to Data 
User are included with the shipment. The Region Copy and Data User Copy are returned to 
the CH2M HILL office. 

Notice of Transmittal (Figure 3) 
1. Enter the name of team leader. 
2. Enter team leader's firm name. 
3. Enter CH2M HILL project number. 
4. Enter case number. 
5. Enter date. 
6. Enter number of samples shipped. 
7. Enter matrix of samples. 
8. Enter the site name in words. 
9. Enter the location of the site (city, state). 

Packaging and Shipping Procedures 

Low-Concentration Samples 
1. Prepare coolers for shipment. 

- Tape drains shut. 
\ 

- Affix "This Side Up" labels on all four sides and "Fragile" labels on at least two 
sides of each cooler. 
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- Place mailing label with laboratory address on top of coolers. 
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- Fill bottom of coolers with about 3 inches of vermiculite or use preformed poly-foam 
liner. 

- Place appropriate traffic reports, SAS packing lists, or regional field sheets and 
chain-of-custody records with corresponding custody seals on top of each cooler. 

2. Arrange decontaminated sample containers in groups by sample number. 

3. Mark volume levels on bottles with a grease pencil. 

4. Secure appropriate sample tags around lids of containers with string or wire. 

5. Secure container lids with strapping tape. 

6. Arrange containers in front of assigned coolers. 

7. Affix appropriate adhesive labels from assigned traffic report to each container. Protect 
with clear label protection tape. 

8. Seal each container within a separate plastic bag. 

9. Arrange containers in coolers so that they do not touch. 

10. If ice is required to preserve the samples, cubes should be repackaged in double ziploc 
bags and placed on and around the containers (especially on VOA vials). 

11. Fill remaining spaces with vermiculite ( or place poly-foam liner cover on top of 
samples). 

12. Sign chain-of-custody form (or obtain signature) and indicate the time and date it was 
relinquished to Federal Express. 

13. Separate copies of forms. Seal proper copies within a large ziploc bag and tape to inside 
lid of cooler. Distribute remaining copies as indicated in the following sections. 

14. Close lid and latch. 

15. Carefully peel custody seals from backings and place intact over lid openings (right 
front and left back). Cover seals with clear protection tape. 

16. Tape cooler shut on both ends, making several complete revolutions with strapping 
tape. Do not cover custody seals. 

17. Relinquish to Federal Express. Place airbill receipt inside the mailing envelope and send 
to the sample documentation coordinator along with the other documentation. 

\ 
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FIGURE3 
Notice of Transmittal 

Date: 

To: 

From: 

CH2M HILL Project No.: 

CH2M HILL 
411 E. Wisconsin Ave., Suite 1600 
P.O. Box 2090 
Milwaukee, WI 53201-2090 

Attn: Cherie Wilson 

(name) (firm) 

Enclosed are appropriate copies of the sample documentation forms completed under 

Case No. ____ for the ______ __, 19 ___ shipment of _______ _ 
(qty) (matrix) 

samples from the _______________________ site located in 
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PWP SITE REMEDIAL ACTION 
FIELD SAMPLING PLAN 
PAGE 1-1 
REVISION: 0 
FEBRUARY 1999 

SECTIONl 

Summary of Sampling Activi~ies 

This Field Sampling Plan defines procedures that will be used to perform the remedial 
construction and start-up sampling and analysis field activities at the Penta Wood Products 
(PWP) site in accordance with Work Assignment No. 040-RDRD-0SWE Statement of Work 
(SOW). Soil and groundwater at this inactive wood treatment facility are contaminated with 
pentachlorophenol, arsenic, and fuel oil. Failure of a wastewater lagoon retaining wall has 
allowed the transport of contaminants into an offsite wetland. 

Site investigation activities, removal actions, and remedial treatability studies have been 
conducted for the USEPA Remedial Branch by PWP, the Wisconsin Department of Natural 
Resources (WDNR), the USEPA Region V Emergency Response Branch (ERB), the USEPA 
Emergency Response Team (ERT), and CH2M HILL. 

Sampling activities include: 

• Sampling of visibly stained concrete for arsenic analysis 

• Soil sampling below visibly stained concrete for arsenic, PCP and ORO 

• Soil sampling for arsenic in Area 1 (ACZA Treatment Area) 

• Soil sampling for arsenic contamination in Area 12 (Northeast Wooded Area). 

• Verification soil sampling for arsenic in areas to _be solidified 

• Verification soil sampling for arsenic, PCP, and, as appropriate, ORO 

• Verification SPLP sampling of solidified soil and concrete 

• Groundwater sampling for PCP, selected metals, and natural attenuation parameter 
concentrations 

• Sampling of treatment system water 

• Sampling of treatment system residuals and LNAPL contaminant concentrations 

• Sampling of unsaturated zone pore water contaminant concentrations 

• Sampling of soil gas 

\ 
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SECTION 2 

Sampling Network and Rationale 

2.1 Project Objective 

PENTA WOOD PRODUCTS SITE 
REMEDIAL ACTION CONSTRUCTION 
FIELD SAMPLING PLAN 
PAGE2·1 
REVISION:0 
NOVEMBER 1999 

The primary objective of the RA is to construct the Remedial Action to meet the remediation 
goals specified in the ROD. The specific objectives of the remedial construction and start-up 
sampling and analysis are: 

• Determine whether visibly stained concrete meets the arsenic performance criteria 

• Determine whether soil below visibly stained concrete exceeds performance criteria for 
arsenic, PCP and DRO 

• Delineate the extent of soil with arsenic exceeding 200 mg/kg in Area 1 (ACZA 
Treatment Area) 

• Delineate extent of arsenic contamination in Area 12 (Northeast Wooded Area) 

• Verify that soil exceeding the 200 mg/kg performance criteria for solidification has been 
sufficiently excavated 

• Verify that soil exceeding the arsenic, PCP and DRO performance criteria for excavation 
and consolidation has been sufficiently excavated 

• Verify that solidified soil and concrete meets the performance criteria 

• Determine existing groundwater contaminant and natural attenuation parameter 
concentrations 

• Evaluate treatment system contaminant removal effectiveness 

• Evaluate treatment system residuals and LNAPL contaminant concentrations 

• Determine baseline unsaturated zone pore water contaminant concentrations 

• Balance bioventing system air flow rates, determine baseline soil gas conditions and 
determine bioventing blower operation on-off duration 

2.2 Project Approach 

2.2.1 Stained Concrete Sampling 
Concrete surfaces will be visually inspected prior to demolition for signs of staining. 
Concrete identified as visibly stained will be sampled and analyzed for arsenic. Concrete 
with less than 200 mg/kg arsenic will be disposed in the CAMU. Concrete exceeding the 
performance criteria of 200 mg/kg will be stabilized prior to disposal in the CAMU. It will 
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be tested following solidification and must meet compressive strength criteria and the SPLP 
leachate must be less than 0.5 mg/L 

The visibly stained concrete will be broken into pieces of about 1 cm. in diameter and 
placed in the sample jar. The number of samples is unknown at this time and will depend 
on the amount of staining observed during concrete demolition. 

2.2.2 Delineation of Extent of Arsenic Soil Contamination 
Prior to soil excavation and consolidation in the CAMU or solidification, further delineation 
of the extent of arsenic contamination will be performed in ·two areas, Area 1 and Area 12. 

Area 1 is the former ACZA Treatment Area. The full horizontal and vertical extent of the 
soil exceeding the solidification criteria of 200 mg/kg arsenic has not been defined. The 
approach to defining this area will be to augment previous sample results in this area with 5 
new hand auger borings to a depth of 10 ft. bgs. Figure 2-1 presents the proposed locations 
of the borings. Samples will be collected at 2 foot intervals for a total of 25 soil samples. 
Samples will be analyzed onsite for arsenic using a portable XRA Y fluorescence meter. 
Offsite confirmation analysis will be performed for 10 % of the samples (i.e. 3 samples). 
Additional sampling may be needed if these samples are unsuccessful in fully delineating 
the horizontal and vertical extent of arsenic exceeding 200 mg/kg. 

The delineated area exceeding 200 mg/kg will be excavated, solidified and disposed in the 
arsenic portion of the CAMU. Following excavation, soil verification analysis will be 
performed as described below. 

Area 12 is the Northeast Wooded Area. Additional sampling prior to excavation is planned 
in this area to more precisely delineate the area of arsenic exceeding background 
concentrations to minimize the clearing of mature trees in this area. It is thought that 
portions of this area outside of surface erosional pathways will not exceed background 
arsenic and will not require excavation. Soil samples will be collected from 20 locations 

. along several transects across erosional features (Figure 2-2). Samples will be collected from 
the upper 6 inches of soiL Samples will be analyzed onsite for arsenic using atomic 
adsorption (AA) analysis. Offsite confirmation analysis will be performed for 10 % of the 
samples (i.e. 2 samples). Additional sampling may be needed if these samples are 
unsuccessful in fully delineating the extent of arsenic exceeding background. 

The delineated area exceeding background will be excavated and disposed in the arsenic 
portion of the CAMU. Following excavation, soil verification analysis will be performed as 
described below. 

2.2.3 Soil Verification Sampling and Analysis 
Soil verification sampling will be performed to verify that sufficient soil excavation has 
been performed for the following areas: 

• Soil below visibly stained concrete 

• Soil exceeding 200 mg/kg total arsenic 
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• Soil exceeding PCP performance criteria of 2.1 mg/kg (or 0.9 mg/kg if achievable) and 
DRO criteria of 100 mg/kg 

Verification samples will be collected from the soil following excavation of each of the 19 
excavation areas (Figure 2-3). The number of soil samples collected will be based on the 
Guidance Document for Verification of Soil Remediation, Michigan Department of Natural 
Resources, April 1994, Revision 1. This guidance was chosen because of the lack of detailed 
Wisconsin guidance and use of the guidance by WDNR on other Wisconsin sites. Samples 
for verification of the adequacy of soil excavation will be performed using onsite AA 
analysis for arsenic and GC/MS analysis for PCP. Confirmation of onsite analysis will be 
performed by offsite analysis of 10 % of the samples. DRO analysis will be performed on the 
10% of samples analyzed offsite and on stained soils. 

The grid interval, sample collection and decision criteria for additional soil excavation and 
verification sampling are in accordance with the referenced Michigan guidance, with some 
minor modifications discussed below. The verification process includes the following steps: 

• Determine grid spacing 
• Determine sample locations within each area for initial sampling 
• Determine whether Additional Samples are needed 
• Perform additional excavation and verification sampling if needed 

2.2.3.1 Grid Spacing 
The MDEQ guidance presents 3 different methods for determining grid spacing based on 
the size of the site. The grid spacing is determined for small sites( <0.25 acres) based on 
tables of the number of bottom and sidewall samples. Algorithms for determining grid 
intervals for medium (10,890 to 130,680 sf) and large sites(> 130,680 sf) are: 

Medium site grid interval= 0.25 x square root of (area in sf/ 3.14) 

Large site grid interval= square root of (area in sf x 3.14 / length of site in ft) 

The table values and algorithms were used to set the number of samples and grid intervals 
for each of the 19 areas to be excavated. Table 2-1 presents the grid intervals and number of 
samples for each area. 

Six of the 19 areas are classified as small sites. For these sites, the grid interval is determined 
by taking the square root of the site area divided by the number of bottom samples 
presented in Table 1 of the guidance. The grid interval ranges from 20 to 30 feet for these 
small sites. For the medium and large sites, the grid interval ranges from 28 to 89 feet. These 
intervals will be rounded to the nearest 10 feet for ease of implementation in the field. 

2.2.3.2 Initial Sampling Locations 
In accordance with the guidance, 12 samples or 25% of the grid stations, whicheve:t: is larger 
will be sampled initially. This will provide a sample pool sufficiently large for statistical · 
analysis. If statistical analysis shows that additional samples are needed, additional 
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sampling can be conducted easily because the analysis and data evaluation will be 
performed onsite. 

The majority of the samples will be taken from the bottom of the excavation. A minimum of 
4 samples will be taken from the sidewalls (i.e. the excavation perimeter). Additional 
sidewall samples were allocated to areas that had long or unusual shapes. 

Bottom sample locations will be located at grid nodes. The MDEQ guidance document 
suggests that the grid origin be selected at the southwest comer and the grid nodes to be 
sampled seleceted randomly. This approach will be modified to avoid the potential problem 
of clustering of sample locations. Randomness is addressed by randomly selecting the grid 
origin and orientation. The grid nodes to be sampled are evenly spaced across the grid. An 
example of the layout of the grid and selection of grid nodes for sampling is presented in 
Figure 2-4. In this example for Area 25, 8 bottom samples were evenly distributed at grid 
nodes across a randomly oriented 30-foot grid. The 4 perimeter samples were located at 
equal distances along the perimeter to make sure all sidewalls were sampled. The first 
perimeter sample was determined by selecting a random number for the distance from an 
arbri tary origin on the perimeter. 

2.2.3.3 Evaluation of Additional Sampling Needs 
Summary statistics will be generated for the target analytes (e.g., arithmetic mean, standard 
deviation, the 95th UCL of the mean, standard error etc.). For the areas designated as arsenic 
solidification areas, the 95th UCL of the mean arsenic concentration will be compared to the 
performance criteria of 200 mg/kg. If the UCL is less than 200 mg/kg, the excavation of the 
area will be considered to be complete. The 95th UCL is calculated as follows: 

95th UCL= mean + (t x Sx); 

where: t = t distribution value at a significance value of 0.05 for n-1 degrees 
of freedom and 

Sx = standard error of mean 

For the areas designated as PCP contamination only, the 95th UCL of the mean PCP 
concentration will be compared to the performance criteria of 2.1 mg/kg (a PCP criteria of 
0.9 mg/kg may be substituted for the 2.1 mg/kg criteria if it is easily. achievable). If the UCL 
is less than 2.1 mg/kg, the excavation of the area will be considered to be complete. 

If these evaluations indicate that the 95th UCL exceeds the performance criteria, the number 
of additional samples needed to achieve the 95th confidence interval will be calculated. The 
formula for determining the additional samples needed (U.S. EPA. Test Methods for 
Evaluating Solid Waste Physical /Chemical Methods, SW 846, July 1982.) is: 

n =(t value2) x variance/(0.9-mean)2 

If the additional number of samples is reasonable, they will be evenly distributed acrossthe 
remaining unsampled grid locations. The results will be pooled with the initial data set and 
the 95th UCL recalculated. If the number of samples is unreasonably large, additional 
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TABLE 2-1 
Soil Verification Samples 

Penta Wood Products Remedial Action Sampling and Analysis Plan 

Approximate Dimensions• (ftl Verification Samoles 
Small Sites Medium and Larae Sites 

Bottom Grid Interval Sidewall Grid Interval 25%of Grid Bottom Sidewall 
Location Diameter Length Width Perimeter Area (sf) Samples a. (ft) Samples b. (ft) Squares Samples c. Samples c. 

Areas of Arsenic Contamination to be Solidified and Consolidated in Arsenic CAMU Area 
1 ACZA Treatment area of CAMU 140 40 360 5,200 7 27 4 . . 
2 SW area of CAMU 100 190 410 15,100 31 4 8 4 
4 Central area of CAMU 110 220 460 22,500 38 4 8 4 
6 NE wooded area 180 150 580 23,700 38 4 8 4 
7 East wooded area 80 251 3,900 6 25 4 -

Subtotal for arsenic field screening analysis 
Areas of Arsenic Contamination to be Consolidated In Arsenic CAMU Area 

Biopad 295 430 126,850 - 89 4 8 4 
8 NW of Biopad 180 410 810 64,600 - 64 4 8 4 
9 North site perimeter 140 90 400 12,600 . 28 4 8 4 
10 Biopad Drainage Area 310 3,700 6 25 4 . . . . 
11 SEofCAMU 1,150 118,000 - . 86 4 7 5 
12 NE wooded area 1,570 162,000 - - 57 13 13 6 

Subtotal for arsenic AA analysis 
Areas of PCP and Arsenic Contamination to be Consolidated in PCP CAMU Area 

13 Lagoon washout area I 1,260 114,400 - . 85 4 6 6 
Subtotal for As AA and PCP GCMS analysis 

Areas of PCP Contamination to be Consolidated in PCP CAMU Area 
14 Wood Chip Pile 100 150 440 19,500 - 35 4 8 4 

15-23 Combined Areas 15 to 23 1,250 97,200 78 4 6 6 
24 'Stained Area 18' 60 50 220 2,300 5 21 4 . . 
25 · North of Biopad 100 150 400 14,200 - . 30 4 8 4 
26 East of sawdust pile 40 40 30 126 1,200 3 20 4 . . -
27 North side of Old State Route 70 60 830 1,710 40,400 - - 50 4 4 8 
28 South side of Old State Route 70 50 130 310 6,300 8 28 4 . . . -
30 Lagoon washout area south of wetlanl 330 150 1,200 52,400 - 57 4 6 6 

Subtotal for PCP GCMS analysis 
Total for All Areas 

"Area based on CAD system calculation from drawing of site excavation areas. 
a. Small site bottom samples from Table 1, Verification of Soil Remediation Guidance Document, MDEQ April 1994 Revision 1. 
b. Small area sidewall samples based on sidewall area of less than 500 sf (Table 2 of MDEQ Soil Verification of Soil Remediation Guidance Document. 
c. Medium and large site bottom and sidewall samples are the greater of 12 or 25% of grid nodes. The proportion of bottom to sidewall samples 
is based on shape of area and allowing a minimum of 4 sidewall samples. 

/ 
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SubareaB 
Hypothetical Excavation Area 

X Bottom Sample Location 

■ Equally Spaced Perimeter Sample 
Location 

A Hypothetical Additional Permitier 
Sample Location 
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Phase 1 
Grid Interval ____ 30' 
Grid Nodes -----18 
Initial Bottom Samples _ 8 
Initial Sidewall Samples _4 
Example Result: 95% UCL > 

2. 7 ug/kg PCP 

Phase 2 
Examples: 

7.) Node 9 PCP= 10 mg/kg 
PCP. 
Sample Nodes 5, 8, 7 0, 7 3. 
Result: PCP @ nodes 5, 8, 
70, 7 3 < 2. 7 mg/kg. 
Excavate Subarea 9 . 
Resample node 9 at new 
depth and pool result with 
previous data. 

2:) Perimeter 
Sample B = 7 0 mg/kg PCP. 
Sample midway between 
adjacent perimeter samples 
and outward the same 
distance. · 
Result: PCP at new locations 
<2.1 mg/kg. 
Excavate Subarea B. 

FIGURE 2-4 
Example Soil Verification Sampling of Area 25 

Penta Wood Products RA Construction QAPP 
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excavation of areas of elevated contamination, as discussed below, will be performed prior 
to re-sampling. 

Areas of arsenic soil contamination for excavation and consolidation within the CAMU are 
considered sufficiently excavated when the arsenic concentration does not exceed 
background. This will be determined through a statistical evaluation of the means of the 
background samples and the samples collected after excavation. A one tailed t-test at a 95% 
confidence interval will be used to assess the difference of the means. If the mean of the 
sample population is less than or equal to the mean of the background population at 95% 
confidence , the excavation of the area will be considered complete. 

2.2.3.4 Additional Excavation 
When the excavation performance criteria are exceeded, additional excavation will b~ 
performed. The grid nodes adjacent to the sampled nodes causing the exceedance will be 
sampled so that the area representing the "hot spot" requiring excavation is defined. The 
radius of excavation around the conta,minated sample points is equal to the grid interval. 
Figure 2-4 presents an example of a hypothetical occurrence of a "hot spot". Once the area is 
excavated to a deeper depth (typically an additional 1 foot would be excavated), the grid 
node would be resampled. The new data would be pooled with the previous data and the 
95th UCL re-calculated. Table 2-2 presents hypothetical data and the calculations for this 
example. In the example, the 95th UCL no longer exceeds the performance criteria for PCP 
and the area would be considered completed. 

Figure 2-4 also presents an example when an area exceeds the performance criteria because 
of an elevated perimeter sample. In this case additional samples are collected at distances 
equal to one half the distance between perimeter samples, along the perimeter and outward 
from the perimeter. Assuming additional exceedances are not found, the subarea enclosed 
within the additional samples would be excavated. If additional exceedances are found, the 
outlined procedure is repeated until the 95th UCL of the mean falls below the performance 
criteria. 

2.2.4 Groundwater Sampling 
Groundwater sampling of 19 monitoring wells will be conducted to establish a baseline of 
groundwater contaminants and natural attenuation parameters prior to start-up of the 
groundwater collection and treatment system. 

2.2.5 Treatment System Sampling 
The effectiveness of the treatment system will be evaluated through the collection of 
treatment system influent samples, samples of water within the treatment train, samples of 
the treatment system effluent and samples from within the infiltration basin. Multiple 
samples from each location are planned during the start-up to allow on-going evaluation of 
system performance. In addition sampling of treatment system residuals, including filters, 
spent GAC and LNAPL will be performed to evaluate disposal options. '-
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Sampling of two existing lysimeters is planned to allow evaluation of baseline contaminant 
and natural attenuation parameter conditions in the unsaturated zone prior to operation of 
the bioventing system. 

2.2.7 Soil Gas Sampling 
Sampling of soil gas in the unsaturated zone piezometers is planned .to allow flow 
balancing of the bioventing system and to allow evaluation of oxygen uptake during start
up. 

2.3 Contaminants of Concern 
Contaminants· of concern (COC) are defined as those most likely to contribute to risk as a 
result of exposure. The USEP A and WDNR have established that the primary COCs at the 
PWP site are PCP, arsenic, benzene, naphthalene and DRO. Other contaminants will be 
sampled in addition to these to allow evaluation of natural attenuation and address specific 
concerns in individual environmental media. 

2.4 Sampling Locations . 
Table 2-3 is a summary of the sampling and analysis activities proposed for the remedial 
action construction field activities. Figures 2-1 and Figure 2-2 present sampling locations for 
arsenic soil samples. Soil verification sampling will be conducted in the areas shown in 
Figure 2-3. Groundwater monitoring wells, residential wells, treatment system sample 
ports, lysimeters and soil gas peizometers to be sampled will be located in the field. 
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TABLE2·2 
Example PCP Soil Verilication Sampling Results 
Area25 
RA Sampling 
Penta Wood Products 

PHASE 1 

Hypothethical 
Phase 1 Samples Sample Type PCP 

(mg/kg) 
Phase 1 Statistics 

PCP Residential Criteria = 0.9 mg/kg 
01 Bottom 0.50 
02 Bottom 0.60 Mean 1.1167 
03 Bottom 0.10 Standard Error 0.8093 
04 Bottom 0.20 Median 0.3 
05 Bottom 0.10 Mode 0.1 
06 Bottom 0.30 Standard Deviation 2.8035 
07 Bottom 10.00 Sample Variance 7.8597 
08 Bottom 0.60 Kurtosis· 11.867 
09 Perimeter 0.20 Skewness 3.4376 
10 Perimeter 0.40 Range 9.9 
11 Perimeter 0.30 Minimum 0.1 
12 Perimeter 0.10 Maximum 10 

Sum 13.4 
Count 12 
95% Upper Confidence Limit a. 2.57 
Re-estimate of Number of samoles b. 540 

Phase 2 
Assume Area around Sample 07 is excavated and area re-sampled. 
Sample 07 is replaced with sample 13 at a concentration of 1.3 mg/kg. 

Phase 1 Samoles I Sample Type I Hypothethical 
PCP Phase 2 Statistics 

(mglkg) 

PCP Residential Criteria = 0.9 mg/kg 
01 Bottom 0.50 
02 Bottom 0.60 Mean 0.3917 
03 Bottom 0.10 Standard Error 0.0981 
04 Bottom 0.20 Median 0.3 
05 Bottom 0.10 Mode 0.1 
06 Bottom 0.30 Standard Deviation 0.3397 
13 Bottom 1.30 Sample Variance 0.1154 
08 Bottom 0.60 Kurtosis 4.3613 
09 Perimeter 0.20 Skewness 1.8893 
10 Perimeter 0.40 Range 1.2 
11 Perimeter 0.30 Minimum 0.1 
12 Perimeter 0.10 Maximum 1.3 

Sum 4.7 
Count 12 
95% Upper Confidence Limit a. 0.57 
Re-estimate of Number of samoles b. 1 

Reference: U.S. EPA .Test Methods for Evaluating Solid Waste Physical /Chemical Methods, SW 846, July 19: 
a. t value for 95% probability and 11 degrees of freedom is 1. 796. UCL = mean + (1. 796 x standard error). 
b. n =(I value') x variance/(0.9-mean) 2 

Verif-MDEO.xls/2-2 PCP Verif Example 11/10/99 
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TABLE 2-1 
Summary of Remedial Construction Sampling and Analysis Activities 

Sample Matrix 

Concrete Slabs 

Soil-Verification below 
visually stained concrete 
slabs 

Soil Sampling Prior to 
Excavation and 
Solidification 

Soil Sampling Prior to 
Excavation and 
Consolidation 

Soil-Verification for 
Solidification 

Soil-Verification for 
Consolidation 

Solidified Soil and Concrete 

Groundwater-Existing 
Monitoring Wells 

MKE\993140001.DOC\V2 

Locations 

Visually stained concrete from any of the 16 
concrete slab demolitions 

Verification below visually stained concrete 
slabs. 

Arsenic 

Analytical 
Parameters 

Arsenic, PCP, and ORO 

Area 1 (ACZA Treatment Area); 5 borings to Onsite Arsenic (XRF) 
1 O' below ground sampled at 2' intervals 

Area 12 (NE wooded area); samples of the Arsenic 
upper 1 foot of soil 

ACZA Treatment area of CAMU, SW area of Onsite Arsenic (XRF) 
CAMU, Central area of CAMU, NE wooded 
area and East wooded area 

Biopad, Area 8 (NW of Biopad), Area 9 (North Arsenic 
site perimeter), Area 1 O (Biopad Drainage 
Area), Area 11 (SE of CAMU), Area 12 (NE 
wooded area), 

Area 13 (Lagoon washout area) 

Area 14 (Wood chip pile), Combined Areas 15-
23, Area 24 ("Stained area 18"), Area 25 (North 
of Biopad), Area 26 (East of sawdust pile), 
Area 27 (North Side of Old State Rt. 70), Area 
28 (South side of Old State Rt. 70), and Area 
30 (Lagoon washout area south of wetland 

Composite of Solidified Soil at rate of 1 / 500 cy 

MW-1, MW-2, MW-3, MW-4, MW-5, MW-6S, 
MW-7, MW-8, MW-9, MW-10, MW-10S, MW-
11, MW-12, MW-13, MW-14, MW-15, MW-16, 
MW-17, MW-19 

Arsenic, PCP and ORO 

PCP and ORO 

SPLP-Arsenic 

PCP, total arsenic, total 
copper, total iron, total 
manganese, total zinc, 
dissolved iron, dissolved 
arsenic, dissolved 
manganese, BTEX, 
naphthalene 

Natural attenuation-

Field 
Samples 

TBD 

TBD 

25 

20 

33 

77 

12 

88 

5 

19 

19 
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QC Samples 
FB Dup MS/D 

Total 
Samples 

0 

0 

0 

0 

0 

0 

0 

2 

3 

2 

4 

8 

2 

9 

2 

2 

2 

4 

5 

2 

2 

TBD 

TBD 

30 

23 

39 

89 

15 

102 

7 

25 

23 



TABLE 2-1 
Summary of Remedial Construction Sampling and Analysis Activities 

Analytical Field 
Sample Matrix Locations Parameters Samples 

laboratory analysis: nitrate, 
sulfate, sulfide, chloride 
methane, BTEX, carbon 
dioxide, TOC, ferrous iron, 
alkalinity, hardness. 

Natural attenuation-field 19 
analyses: DO, pH, Redox 
potential, conductivity, 
temperature 

Treatment System Influent EW-2, EW-3,EW-4,EW-5, EW-6, EW-7, EW- PCP, total arsenic, total 2 
and Effluent Sampling 10, copper, total iron, total 

manganese, total zinc, 
dissolved iron, dissolved 

. arsenic, dissolved 
manganese, alkalinity, 
hardness, BTEX, 
naphthalene 

Combined Influent, Influent to GAC Vessel 1, PCP, total arsenic, total 3 
Influent to GAC Vessel 2, Effluent from GAC copper, total iron, total 
Vessel 2, Infiltration Basin manganese, total zinc, 

dissolved iron, dissolved 
arsenic, dissolved 
manganese, alkalinity, 
hardness, BTEX, 
naphthalene 

Spent activated charcoal, Groundwater Treatment System PAHs, HxCDDs, HxCDFs, TBD 
bag filters and activated PeCDDs, PeCDFs, TCDDs, 
clay TCDFs, PCP, Phenol, 

2,3,4,6-Tetrachlorophenol, 
2,4,6-Trichlorophenol, 2,4-
Dimethylphenol 

/ 
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QCSameles Total 
Dup MS/D Samples 

2 0 21 

2 19 

3 2 33 

TBD 
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TABLE 2-1 
Summary of Remedial Construction Sampling and Analysis Activities 

Sample Matrix 

Waste-LNAPL 

Unsaturated Zone Pore 
Water-Existing Lysimeters 

Bioventing Soil Gas 
Analysis 

PCP = Pentachlorophenol 
TBD = To be determined 

Locations 

LNAPL Storage Tank 

LY-02 and LY-03 

Unsaturated Zone piezometer nests: List the 7 
piezometer nests of 3 wells each. 

TPH = Total Petroleum Hydrocarbons 
TOC - Total Organic Carbon 
HxCDD = Hexachlorodibenzo-p-dioxins 
PeCDD = Pentachlorodibenzo-p-dioxins 
TCDD = Tetrachlorodibenzo-p-dioxins 
HxCDF = Hexachlorodibenzofurans 
PeCDF = Pentachlorodibenzofurans 
TCDF = Tetrachlorodibenzofurans 

MKE\993140001.DOC\V2 

Analytical Field 
Parameters Samples 

PAHs, HxCDDs, HxCDFs, TBD 
PeCDDs, PeCDFs, TCDDs, 
TCDFs, PCP, Phenol, 
2,3,4,6-Tetrachlorophenol, 
2,4,6-Trichlorophenol, 2,4-
Dimethylphenol 

PCP, nitrate, sulfate, sulfide, 2 
manganese, chloride, 
methane, BTEX, carbon 
dioxide, TOC, ferrous iron, 
alkalinity. 

Natural attenuation-field 2 
analyses: DO, pH, Redox 
potential, conductivity, 
temperature 

02, CO2, temperature, 21 
humidity, air pressure 

FB 

1 

0 

0 
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acsam1:11es Total 
Dup MS/D Samples 

TBD 

1 5 

1 0 3 

2 0 23 
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SECTION 3 

Sampling Custody Procedures 

3.1 Sample Identification System 
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A sample numbering system devised by CH2M HILL will be used to identify each sample, 
including duplicates and blanks. A Sample Management Office (SMO) number and a 
Central Regional Laboratory (CRL) number will be assigned to each sample to be analyzed 
by an offsite laboratory. (Refer to the User's Guide to the Contract Laboratory Program for an 
explanation of the SMO numbers. Refer to the CRL Sample Handling Manual for an 
explanation of the CRL number.) The field activity manager will maintain a listing of 
sample identification numbers in the sampling logbook. Each CH2M HILL sample number 
will consist of three components. 

Each sample will have a three-digit, project identification code (identifying PWP as Penta 
Wood Products), followed by a two-digit code corresponding to the media, and a 
three-digit, sequential sample number. Sample numbers will be reserved for the different 
media to be sampled. They will not be repeated within a sample station, media, or among 
differing media. Duplicate samples will not be distinguished within the sample numbers, 
but will be distinguished through the subsample identification within the sample tracking 
and data management systems. This is done so that no bias is given to the samples during 
analysis. The media codes and reserved sample numbers are as follows: 

• SS-Surface (0 to 2 feet) Soil Sample 
• SB-Subsurface Soil (>2 Feet) Soil Sample 
• MW-Monitoring Well Groundwater Sample 
• L Y-Lysimeter Sample 
• IF-Influent to Treatment System Sample 
• EF-Efffluent from Treatment System Sample 
• TR-Treatment Residuals Sample 
• LN-LNAPL Sample 
• SG-Soil Gas Sample 

Examples of sample numbers are as follows: 

• PWPMW0101-Groundwater sample collected from PWP sample location MW0l, 
sample number 01 

• PWPSB1011 - 5.0-Subsurface soil sample collected from PWP sample location SBlO, 
sample number 11, collection starting at 5 feet bgs 

\ 
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For samples collected for analysis, the USEPA Region 5 chain-of-custody protocols will be 
followed, as described in the National Enforcement Investigations Center (NEIC) Policies and 
Procedures, USEPA-330/9-78-DDI-R, Rev. June 1985. Custody procedures are described in 
Section 6 of the QAPjP. 

3.3 Field Activity Documentation and Logbook 
A field logbook will be initiated at the start of the first onsite activity and will record onsite 
activities during the RA. The field logbook is a controlled document that becomes part of 
the permanent site file. Because information contained in the field logbook may be admitted 
as evidence in cost recovery or other legal proceedings, it is important that this document be 
well maintained. The following activities and events will be recorded in the field logbook: 

• Arrival and departure of site visitors 
• Arrival and departure of equipment 
• Sample pickup including chain-of-custody form number, carrier, date, and time 
• Start or completion of borehole and monitoring well installation; sampling activities 
• Health and safety issues 

The field logbook will consist of a bound notebook with consecutively numbered pages that 
cannot be removed. The logbook cover will indicate the following: 

• Project name and USEP A work assignment number 
• Project number 
• Site manager's name 
• Sequential log book number 
• Project start date 
• Project end date 

Daily entries will be made during periods of site activity. Entries will be recorded in ink; no 
erasures are permitted. Each page will be initialed. Incorrect entries will be stricken with a 
single line and initialed. At the beginning of each entry, the date, start time, weather 
conditions, and names of site personnel and visitors present will be recorded. Entries will 
include the following: 

• Summaries of daily site activities 

• References to other project notebooks kept onsite such as the geologist's field book 

• Photographic records including a description of each record and points of interest; 
videotapes, slides, or photographs taken onsite or at monitoring stations will be 
numbered to correspond to logbook entries; photographic records will also include the 
photographer's name, date, time, site location, site description, and weather condi~on 
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3.4 Sample Shipment and Transfer of Custody 
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Sample handling, shipping, and custody procedures are provided in Section 6 of the QAPP. 
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Sample Containers and Maximum Holding Times 

4.1 Sample Containers 
The contaminant-free sample containers (bottles) used for this sampling effort will be 
prepared by the subcontract laboratory according to the procedures specified in USEP A's 
Specifications and Guidance for Obtaining Contaminant-Free Sample Containers, April 1990. 
Bottles used for the sampling activity will not contain target organic and inorganic 
contaminants exceeding the level specified in the above mentioned document. 
Specifications for the bottles will be verified by checking the supplier's certified statement 
and analytical results for each bottle lot. 

Field blanks, trip blanks, etc., will be used to monitor for contamination. Corrective actions 
will be taken as soon as a problem is identified and may include discontinuing the use of a 
specific bottle lot, contacting the bottle supplier(s) for retesting the representative bottle 
from a suspect lot, resampling the suspected samples, and validating the data, taking into 
account that the contaminants could be introduced by the laboratory (i.e., common lab 
solvents, sample handling artifacts, etc.); as a bottle QC problem, an educated 
determination of whether the bottles and data are still usable must be made. 

For the Fund-lead projects, the corrective actions will be conducted in a comprehensive 
manner to avoid the use of idemtified contaminated lot(s) for other projects, and to ensure 
that if the bottle supplier(s) is deemed unresponsive or unable to provide cleaned bottles as 
specified, other USEP A projects are not negatively affected by the use of noncompliant 
bottles. 

4.2 Sample Preservation and Holding Time 
Table 4-1 summarizes the requirements for sample containers, preservatives, and sample 
holding times. Sample containers will be certified by the laboratories as precleaned. The 
laboratory will be prepared preservatives using reagent-grade chemicals and add them to 
the sample bottles prior to shipment to the field site. Samples will be stored on ice to 4°C for 
preservation. 

\ 
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TABLE 4-1 
Sample Containers, Preservatives, and Holding Times I 

Analysis Container Preservation/Storage Maximum Hold Time 

Soil PCP 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and I 
40 days from extraction 
to analysis 

I Soil ORO 4-oz. amber glass jar a 4°c 14 days to extraction 
and 40 days from 
extraction to analysis 

I Solid Waste-PCP, 2,4- 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and 
Dimethylphenol, Phenol, 40 days from extraction 
2,3,4,6-Tetrachlorophenol, to analysis 1· 2,4,6-Trichlorophenol 

Soilds Waste - PCDDs and 4-oz. amber glass jar a 4°C protect from light 30 days to extraction 
PCDFs and 45 days from 

extraction to analysis I 
Solid Waste -PAHs 4-oz. amber glass jar a 4°C protect from light 7 days to extraction and 

40 days from extraction 

I to analysis 

SPLP Solid Waste/Concrete 4-8 oz.amber glass jar a 4°c 6 months 
-Arsenic, (Total) 

I Soil-Arsenic 4-oz. amber glass jar a 4°c 6 months 

Soil-pH 4-oz. amber glass jar a 4°c Analyze immediately 

Water/Liquid Waste -PCP, 1-liter amber glass bottle a 4°C protect from light 7 days to extraction and I 2,4-Dimethylphenol, Phenol, 40 days from extraction 
2,3,4, 6-T etrachlorophenol, to analysis 
2,4,6-Trichlorophenol I Water/Liquid Waste PAHs 1-liter amber glass bottle a 4°C protect from light 7 days to extraction and 

40 days from extraction 
to analysis 

I Water/Liquid Waste-PCDDs 1-liter amber glass jar a 4°C protect from light 30 days to extraction 
and PCDFs and 45 days from 

extraction to analysis 

1: Water-Arsenic, Copper, 500-ml polyethylene HNO3, pH<2, 4°C 6 months 
Iron, Manganese, Zinc bottle 

SPLP Water/Liquid Waste - 500-ml polyethylene HNO3, pH<2, 4°C 6 months I Arsenic (Total) bottle 

Water-Nitrate, Sulfate, 1-liter poly 4°c 
Chloride 

I Water-Sulfide 1-liter amber glass jar a 4°C, NaOH, pH > 9, 48 hours 
Zinc acetate 

Water-Methane 3x40 ml vials a HCI, pH<2, 4°C, 14 days \ I protect from light 

Water-Manganese 100 ml poly HNO3, pH<2, 4°C 6 months 

I 
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TABLE 4-1 
Sample Containers, Preservatives, and Holding Times 

Analysis 

Water-TOG 

Water-BTEX 

Water-Alkalinity 

Water-Iron (soluble) 

Water-Hardness 

a - Teflon-lined cap or septa. 
PCP = Pentachlorophenol. 
TOC = Total Organic Carbon. 

Container 

100 ml poly 

3x40 ml vials a 

250 ml poly 

100 ml poly 

100 ml poly 

BTEX = Benzene, Toluene, Ethylbenzene, Xylenes. 
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Preservation/Storage Maximum Hold Time 

H2SO4, pH<2, 4°C 28 days 

HCI, pH<2, 4°C, 14 days 
protect from light 

4°c 14 days 

HNOa, pH<2, 4°C 6 months 

HNOa, pH<2, 4°C 6 months 

SPLP = Synthethic Precipitation Leachate Procedure. PCDD = Polychlorinated 
Dibenzo-p-Dioxines PCDF = Polychlorinated DibenzoFurans 

\ 
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Sample Handling, Packaging and Shipment 

Sample handling, packaging, and shipping procedures are described in Section 6 of the 
QAPP. 
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This section presents the general guidelines for the decontamination of personnel, sampling 
and monitoring equipment, and sample bottles. 

The following equipment will be onsite: 

• High-pressure liquid chromatography (HPLC)-grade or American Society for Testing 
Materials (ASTM) Type 2-grade water 

• 2.5 percent by weight trisodium phosphate (TSP) and water solution 

• Large plastic pails or tubs for TSP and water; scrub brushes; squirt bottles for TSP, 
methanol, and water; plastic bags and sheets 

• Holding tanks for storage of purge water prior to testing and disposal 

Note: Solutions of TSP and HPLC or ASTM Type 2-grade water will be used for 
decontamination. 

6.1 Personnel Decontamination 
The following decontamination procedures will be performed by site personnel after 
completion of tasks whenever the potential for contamination exists and when leaving the 
contaminated area. 

1. Wash boots in TSP solution, then rinse with water. If disposable latex booties are worn 
over boots in the work area, rinse with TSP solution, remove, and discard. 

2. Wash outer gloves in TSP solution, rinse, remove, and discard. 

3. Remove respirator if worn. 

4. Remove disposable coveralls (e.g., Tyveks®) and discard. 

5. Remove inner gloves and discard. 

6. At the end of the work day, shower entire body, including hair 

7. Sanitize respirator if worn. 

6.2 Sampling Equipment Decontamination 
The soil sampling equipment will be decontaminated between each sample collection using 
the following procedures: 

1. Scrape soils from sampler. 
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2. Wash sampler in a 2.5 percent by weight solution of nonphosphate detergent, such as 
Liquinox or an equivalent, in tap water. 

3. Rinse with tap water. 

4. Spray rinse with HPLC or ASTM Type 2-grade water. 

5. Place on plastic and allow to air dry. 

All other sampling equipment will be decontaminated between sampling locations by the 
following procedures: 

1. Wash contaminated equipment contact surfaces with 7.5 percent nonphosphate 
detergent solution. 

2. Rinse with potable water. 
3. Spray rinse with 10 percent MeOH solution. 
4. Rinse with HPLC or ASTM Type 2-grade water and air dry. 

6.3 Monitoring Equipment Decontamination 
Monitoring equipment will be decontaminated between sampling locations (borings, wells, 
etc.) by the following procedures: 

1. Wipe all contaminated surfaces that had possible contact with contaminated materials 
with a paper towel dampened with TSP solution. 

2. Wipe all surfaces that may have had contact with contaminated materials with a paper 
towel dampened with potable water. 

3. Wipe with a towel dampened with HPLC-grade or ASTM Type 2-grade water. 

4. Dispose of all used paper towels as specified in Section 11 of the FSP. 

\ 
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Sampling Equipment and Field Procedures 

7.1 Soil Sampling Procedures 

7 .. 1.1 Surface Soil 
Surface soils may be collected using a wide variety of equipment. Spoons, shovels, hand 
augers, push tubes, and posthole diggers made of the appropriate material may be used to 
collect surface soil samples. 

Surface samples are removed from the ground and placed in pans, where they may be 
mixed thoroughly before sample containers are filled. If a thick, matted root zone is 
encountered at the surface, it should be removed before the sample is collected. 

7.1.2 Sample Mixing 
It is extremely important that soil samples foi- non-VOC analysis be mixed as thoroughly as 
possible to ensure that the sample is homogeneous and representative of the interval 
sampled. After collection, all sample handling should be minimized. Personnel should use 
extreme care to ensure that samples are not contaminated. If samples are placed in an ice 
chest, personnel should ensure that melted ice cannot cause sample containers to become 
submerged, as this may result in sample cross-contamination. Plastic bags, such as · 
Zip-Lock® bags, should be used when small sample containers are placed in ice chests to 
prevent cross-contamination. 

7.1.3 Subsurface Soil Sampling 
Samples will be collected using a hand-held soil corer or posthole digger. The probe hole 
will be advanced up to 10 ft bgs. The sample at each interval is transferred to a clean bowl 
and mixed. The required volume is then placed in the appropriate sample jar. 

7.2 Treatment System Water Sample Collection 
Water samples will be collected from several sample ports within the treatment system. The 
sample will be collected by opening the sample port valve, letting water purge from the 
valve area for about 15 seconds and then filling the sample bottle. 

7.3 Groundwater/ LNAPL Thickness Measurements 
Groundwater elevations will be measured during the RA to monitor changes in gradients 
over time. Water level measurements will be conducted before the wells are purged. All 
measurements will be made within a 1-day period. Elevations will be measured with a 
conductivity-based electronic water level measuring device. The electronic device emits an 
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audible signal when the probe touches the water. The depth measurement is read from the 
top of the inner casing at the tick mark. The procedures used to measure static water levels 
are as follows: 

1. Lower the decontaminated probe into the well by unrolling cable from the hand-held 
reel. 

2; Continue lowering until a signal is emitted indicating that the water table has been 
reached. 

3. Read measurements directly to the nearest 0.01 foot. The length of cable in the well from 
the top of casing or other reference point to the probe (depth to the water table) will be 
subtracted from the measuring point elevation to determine the groundwater level 
elevation. · 

4. Decontaminate water level indicator equipment between wells. Detergent and solvent 
rinses will only be performed if visible contamination remains on the probe. 

Several monitoring wells in the gully area between the oil/water separator and lagoon have 
light, non-aqueous phase liquids (LNAPL) present. The thickness of the LNAPL will be 
measured in the same manner as groundwater levels using an oil/water interface probe. 
The electronic device gives off a beeping tone when it comes in contact with the LNAPL. At 
the LNAPL water interface the instrument sounds a continuous tone. These measurements 
are taken to the top of the protective casing. 

7.4 Monitoring Well Sampling 

7.4.1 Well Development 
Before groundwater sampling begins, wells will be purged of stagnant water. 

Wells screened in low permeability formations (i.e., wells that can be purged dry) will be 
purged as follows: 

1. Pump or bail the well dry. 

2. Measure the field parameters for every well volume purged: The measurements indicate 
stable groundwater conditions when there is less than a 10 percent variability of 
parameters among 3 well volumes. 

3. Wait 15 minutes, allowing the well to recover after purging. When the well recovers to 
80 percent of its original level or when a sufficient volume of water exists for the 
intended analysis, the sampling may begin. 

Wells screened in permeable formations will be purged as follows: 

1. Begin pumping the well at a low flow rate of less than 300 mL per minute. 

2. Measure field parameters every minute or half well volume. 
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3. When the field parameters agree within 10% or the previous two readings the well is 
ready to be sampled. 

4. Limit the amount of air and turbulence into the formation during purging to prevent 
potential alteration of the samples. 

7.4.2 Groundwater Field Parameter Measurements 
Field parameters of pH, temperature, specific conductance, ORP and DO will be measured 
while redeveloping the existing wells. The procedures to perform those field analyses are 
described in the SOPs. 

\ 
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Quality Control Sample Procedures 

Each of the offsite laboratories identified in the QAPjP has a QC program to ensure the 
reliability and validity of the analyses being performed. QC procedures for pH, DO, specific 
conductance, and temperature measurements include calibrating the instruments as 
described in Section 7.0 of the QAPjP, measuring duplicate samples and checking the 
reproducibility of the measurements by taking multiple readings from a single sample. 
Field sampling precision and bias will be evaluated by collecting field duplicate and field 
blanks for laboratory analysis. The number and frequency of QC sample collection i1'> 
summarized in Table 2-1. 

8.1 Field Blank 
Field blanks will be collected for both groundwater samples. The sample bottles will be 
labeled as described in Section 3.1.1 of this plan. The samples will be preserved and stored 
in the same manner as the groundwater samples. The frequency of collection is listed in 
Table 2-1. 

8.2 Field Duplicates 
Field duplicate samples will be collected and analyzed to determine the precision of field 
sampling. Groundwater field duplicate samples will be collected by alternately filling first 
the sample bottle for one analysis ahd then the duplicate bottle for one analysis. This 
procedure will be followed until the bottles for all analyses are filled. 

Soil/ sediment field duplicate samples will be collected by placing the soil in a stainless steel 
bowl, mixing the sample by stirring, and then filling the individual sample and duplicate 
containers from the bowl. 

8.3 Matrix Spike/ Matrix Spike Duplicate 
Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected for the 
parameters listed in Table 2-3. Two extra volumes of sample are required. Sample 
containers will be filled in the same manner as field duplicate samples. The frequency for 
collection of MS/MSD samples is listed in Table 2-3. 

\ 
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Field measurement and screening techniques for pH, conductivity and temperature, DO, 
PID monitoring, water level measurement, and well purging are provided in the SOPs. 

\ 
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Preventive Maintenance Procedures/Schedule 

Field team members will refer to the field procedure SOP or the manufacturers' instrument 
manuals for the appropriate preventive maintenance procedures and frequency for the field 
equipment used at the site. 

\ 
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SECTION11 

Storage and Disposal of Investigation 
Derived Wastes, Decontamination Fluids, 
and Purge Water . 

The waste materials generated during a field investigation are known as Investigation 
Derived Wastes (IDW). Some of the waste materials may be hazardous wastes which must 
be properly disposed in accordance with USEP A regulations. 

11.1 Types of Investigation-Derived Waste 
Materials which may become IDW requiring proper treatment, storage and disposal are: 

• Personnel protective equipment (PPE). This includes disposable coveralls, gloves, 
booties, respirator canisters, etc. 

• Disposable equipment (DE). This includes plastic ground and equipment covers, 
aluminum foil, Teflon® tubing, broken or unused sample containers, sample container 
boxes, tape, etc. 

• Soil cuttings from drilling or hand auguring. 

• Groundwater obtained through well development or well purging. 

• Cleaning fluids such as spent solvent and washwater. 

11.2 Management of Non-Hazardous Investigation
Derived Waste 

See the Site Management Plan. 

11.3 Management of Hazardous Investigation-Derived Waste 
See the Site Management Plan 

\ 

MKE/993120003.DOC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 

Standard Operating Procedures 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
-1 

I 
I 
I 
I 
I 
I 
I 

Standard Operating Procedures 
pH 

Temperature and Conductivity 

Redox 

PID Monitoring 

Field Filtering 

Dissolved Oxygen 

Water Level Measurement and Well Purging 

Soil Vapor Parameters 

Soil Gas Pressure 

X-Ray Fluorescence 
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Field Measurement of pH 

Purpose 
. To provide a general guideline for field measurement of pH in water samples. 

Scope 
Standard field pH determination techniques for use on surface water and groundwater 
samples. 

Equipment/ Materials 
• pH buffer solution for pH 4, 7, and 10 
• Deionized water in squirt bottle 
• pHmeter 
• Combination electrodes 
• Beakers 
• Solution of HCl 
• Glassware that has been washed with soap and water, rinsed twice with hot water, and 

rinsed twice with deionized water 

Procedures/ Guidelines 

Calibration 
Calibrate unit before initial daily use and at least once every 4 hours or every 5 samples, 
whichever is less. Calibrate with at least two solutions. Clean probe according to manu
facturer's recommendations. Run duplicate samples once every 10 samples or every 4 hours. 

1. Note source of pH buffers, date of preparation, expiration date, and prepared by whom. 

2. Note pH instrument number, model number, and manufacturer. 

3. Rinse electrode with deionized water. 

4. Place electrode in pH 7 buffer solution. 

5. Allow meter to stabilize and then press the "yes" key to accept reading. 

6. Rinse electrode with deionized water and place it in a pH 4 or pH 10 buffer solution. 

7. Allow meter to stabilize again and then press the "yes" key to accept reading. Record the 
slope reading (example: "SLP 98.5"). 

8. Rinse electrode with deionized water, and place in pH 7 buffer. If meter readir'tg is not 
7.0, repeat sequence. 
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Procedure 
1. Before going into the field: 

a. Check batteries. 
b. Do a quick calibration at pH 7 and 4 to check electrode. 
c. Obtain fresh standard solutions. 

2. Calibrate meter using calibration procedure. 

3. Pour sample into a clean beaker. 

4. Rinse electrode with deionized water between samples. 

5. Immerse electrode in solution. Record pH reading. 

6. Recheck calibration with pH 7 buffer solution after every 5 samples. 

General 
1. 'When calibrating meter, use pH buffers 4 and 7 for samples with pH< 8, and buffers 7 

and 10 for samples with.pH> 8. If meter will not read pH 4 or 10, something may be 
wrong with electrode. · 

2. Measurement of pH is temperature dependent. Therefore, temperatures of buffers and 
samples should be within about 2°C. For refrigerated or cool samples, use refrigerated 
buffers to calibrate pH meter. 

3. Weak organic and inorganic salts, oil, and grease interfere with pH measurements. If oil 
or grease are visible, note it on the data sheet. Clean electrode with soap and water, and 
rinse with a 10 percent solution of HCl. Then recalibrate meter. 

4. Following field measurements: 

a. Report any problems 
b. Compare with previous data 
c. Clean all dirt off of the meter and from inside the case 
d. Store electrode in pH 4 buffer solution 

5. Accuracy and precision are dependent on the instrument used. Refer to manufacturer's 
manual. Expected accuracy and precision are± 0.1 pH unit. 

Attachments 
• pH meter calibration sheet 

Key Checks / Items 
• Check batteries 
• Calibrate 

Preventive Maintenance \ 

• Refer to operation manual for recommended maintenance. 
• Check batteries. Have a replacement set on hand. 
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Field Measurement of Conductivity and 
Temperature 

Purpose 
To provide a general guideline for field measurement of specific conductivity and temper
ature. 

Scope 
Standard field conductivity and temperature techniques for use on groundwater samples. 

Equipment/ Materials 
• Cond11ctivity meter and electrode 
• Distilled water in squirt bottle 
• Standard Potassium Chloride (KCl) Solution (0.01 N) 

Procedures I Guidelines 

References 

Methods for Chemical Analysis of Water and Wastes, EPA Method 120.1, 1983 

YSI Models 33 and 33M S-C-T Meters, Instructions, November 1987, Item 021470, Yellow 
Springs Instrument Company, Yellow Springs, Ohio, or equivalent. 

Sensitivity 

1 µmho/cm at 25°C 

Range 

0.1 to 100,000 µmho/cm 

Reagents 

Distilled water in squirt bottle and standard potassium chloride solution 

\ 

Reagent Preparation 
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l. 

2. 

Apparatus 

Stock potassium chloride (KCl) solution (1.00 N): Dissolve 74.555 g KCl in distilled 
water and dilute to 1,000 mL in a volumetric flask. 

Standard potassium chloride solution (0.01 N): Dilute 10.0 inL of stock 1.00 N KCl 
solution to 1,000 mL with distilled water using a volumetric pipet and flask. 

• Conductivity meter and electrodes 
• Beakers or jars, plastic or glass 
• Spare size D, alkaline batteries 

Calibration Procedure (most models) 

l. Switch mode to Off and unplug the probe; tum the adjustment screw to correct meter 
zero until the meter needle coincides with the zero on the conductivity scale. 

2. 

3. 

4. 

5. 

Switch mode to Redline; tum the adjustment screw to correct meter redline until the 
meter needle coincides with the redline on the meter face. If this cannot be 
accomplished, replace the batteries. 

Plug the probe into the probe jack. 

Place the probe in the 0.01 N standard potassium chloride solution. Record 
temperature (°C) and conductance (µmho/cm). 

Correct conductivity reading for temperature. This value must correspond 
(±10 percent) to the expected value in Table l. If the calibration fails, then 
appropriate corrective action must be performed and the instrument recalibrated. 

Note: Before each sampling event, calibrate the temperature probe against an NIST, 
ASTM, or equivalent thermometer standard. 

Operation Procedure (most models) 

l. Perform calibration at beginning and end of the day. 

2. Switch mode to Temperature. Allow time for the probe temperature to come to 
equilibrium with that of the water before reading. Read the temperature on the 
bottom scale of the meter in degrees Celsius. 

3. Switch mode to XlO0. If the reading is below 50 on the 0 to 500 range (5.0 on the 0 to 
50 mS/m range), switch to XlO. If the reading is still below 50 (5.0 mS/m), switch to 
the Xl scale. Read the meter scale and multiply the reading by the mode factor. The 
answer is expressed in µohms/cm. Measurements are not temperature compensated. 

4. When measuring on the XlO0 and XlO scales, depress the CELL TEST button. The 
meter reading should fall less than 2 percent; if greater, the probe is fouled and the 
measurement is in error. Clean the probe and remeasure. 
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Operating Suggestions 

• 

• 

• 

Obstructions near the probe can disturb readings . 

When the calibration test indicates low readings, the probable cause is dirty 
electrodes. Hard water deposits, oil, and organic matter are the most likely 
contaminants. 

Caution: Do not touch the electrodes inside the probe. The plating material is soft 
and can be scraped off. 

• If cleaning does not restore the probe performance, replatinizing may be required. 
Always rinse the probe thoroughly in tap water, then in distilled or DI water after 
cleaning and before storage. Note that it is best to store conductivity cells in DI 
water. Collect rinsate water for storage pursuant to the Waste Management Plan. 

• Most problems in obtaining good records with monitoring equipment are related to 
electrode fouling and to inadequate sample circulation. 

Calibration Frequency 

At the beginning and end of the day or after maintenance, recharge battery after each use. 
Factory checkout and calibration shall be yearly or when malfunctioning. 

Calculations 

Calculate conductivity using the formula: 

[1 + 0.02(T-25)] 

where, 

G2., = conductivity at 25°C, µmho/cm 
T = temperature of sample, °C 
GT = conductivity of sample at temperature T, µmho/cm 

Quality Control Requirements 

The accuracy of conductivity measurements will be assessed by measurement with a 0.01 N 
standard KCl solution before sample analysis and at the end of the day. Accuracy of 
measurements will be ±5 percent of the standard. Precision will be assessed by analysis of 
multiple measurements that will have a relative percent difference of ~15 percent. U,.e 
thermometer on the conductivity meter will be checked before each sampling event for 
accuracy against an NIST, ASTM, or equivalent thermometer standard. Accuracy of the 
measurement shall be ±1 °C. 
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Preventive Maintenance I 
• Field equipment is inspected in the warehouse prior to delivery to the field. 
• The only maintenance required is battery replacement every 200 h. 
• Recalibration should be done at the factory. I 
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Field REDOX {Oxidation/Reduction) 
Measurement SOP 

·Purpose 

PAGE 1 OF 3 

To provide a general guideline for field measurement of oxidation/reduction potential in 
water. 

Scope 
Standard method of field REDOX measuring techniques. 

Equipment/Materials 
• pH meter with millivolt mode setting (lm V sensitivity) 

• Platinum combination electrodes 

• Beaker or other container to hold sample 

• Distilled water 

• Operation manual 

Procedures/Guidelines 
1. Calibrate the meter using the calibration procedure outlined in the operation manual 

2. Pour the sample into a clean beaker 

3. Immerse the electrode in the sample allowing several minutes for the electrode to 
equilibrate. Make sure the electrode is completely submerged. The level of electrode 
solution must be about 1-inch above the sample being measured. 

4. Record the mV reading, temperature and pH 

5. Rinse the electrode with deionized water between samples. If electrode appears oily, 
clean with mild soap and water, and rinse with distilled water. Recalibrate. 

Note: oils and grease can interfere with measurement. If visible, note it in the field logbook. 

Key Checks/Items 
• pH meter with millivolt scale 

• Follow manufacturer's instructions for setup and use 
\ 

• Keep electrodes clean 

• Clean probe with deionized water when done 
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Preventive Maintenance 
Refer to operation manual for recommended maintenance 

Check batteries, have a replacement set on hand 
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PHOTOIONIZATION DETECTOR {PID) MONITORING: OVM 

I. Purpose 

To provide general guidelines for the calibration and use of the OVM photoionization 
detector. 

II.Scope 

This is a general guideline for the field use of an OVM. For specific instructions, refer to 
the operations manual. 

Ill. Equipment/Materials 

• OVM 158 

• Operation manual 

• Charging unit 

• Probe 

• Span gas for calibration, _typically 100 PPM isobutylene 

• "Zero" calibration gas 

• Calibration gas regulator 

• "T" tubing assembly to supply calibration gas to the instrument at ambient pressure 

• A bottle of aluminum oxide for lamp cleaning (a screw driver will be needed to open 
the unit) 

IV. Procedures/Guidelines 

ONLY PROPERLY TRAINED PERSONNEL SHOULD USED THIS INSTRUMENT. 
FOR SPECIFIC INSTRUCTIONS, SEE OPERATION MANUAL. 

A. Turn instrument on 
\ 

1. Power up the instrument by plugging in the power plug attached to the back, 
or connecting the charger cable to the recharge port. 

1 



2. Press "ON/OFF" key to light lamp and start pump. "LAMP OUT" will be 
displayed if lamp is not functioning. 

B. Zero and Calibrate 

Note: It is assumed that RF and lamp are set to the proper settings, and span 
gas programmed in the instrument is correct. If not, refer to the operation 
manual. · 

1. Press "MODE/STORE" key. 

2. Using "-/CRSR" key, scroll through menu until display reads "RESET TO 
CALIBRATE". 

3. Press "RESET" key. 

4. Press "-/CRSR" key in response to "RESTORE BACKUP" prompt. 

5. Using the "T" connector, connect the "zero" calibration gas cylinder to the 
instrument probe and open the valve (or zero with ambient air). 

6. Press "RESET' key to begin zeroing the instrument. When done, display 
should read "SPAN PPM=· + TO CONTINUE". 

7. Close valve and disconnect zero gas cylinder. 

8. Press "+/INC" key. 

9. Connect span gas cylinder to the instrument probe using the "T" connector 
and open the valve. 

10. Press "RESET" key. 

11. When calibration is complete, display will read "RESET TO CALIBRATE". 
Press "MODE/STORE" key. Display should read close the concentration of 
the span gas. 

12. Close valve and disconnect span gas cylinder. 

13. OVM will be operating in the survey mode. 

\ 

C. Sampling with the OVM 

1. When calibration is complete and the "MODE/STORE" key is pressed (step 
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11 above), the OVM will be operating in the normal survey mode. 

2. When monitoring is done, press "ON/OFF" key. 

3. Disconnect the power plug in back of the unit, plug in the cord from the 
battery charger and recharge the battery overnight. 

V. Attachments 

None 

VI. Key Checks/Items 

• Zero and calibrate 
• Recharge unit after use 
• Clean lamp as needed 

VII. Preventative Maintenance 

A complete preventative maintenance program is beyond the scope of this document. 
For specific instructions, refer to the operations manual. 

A complete spare OVM should be available on site whenever field operations require 
this instrument. 

Occasional cleaning of the lamp with aluminum oxide powder should be performed as 
needed. · 

Charge batteries daily. 

Occasionally allow the batteries to totally discharge before recharging to prevent 
battery memory from occurring. 

\ 
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FIELD FILTERING of AQUEOUS SAMPLES 

I. Purpose 

, To provide a general guideline for the field filtering of water samples for dissolved 
metals analysis. 

II.Scope 

Standard method of field filtering techniques. 

Ill. Equipment/Materials 

• nitric acid (HNO3) solution. 

• DI water 

• ml Disposable filter systems with 0.45 cellulose acetate filters 

• Glass fiber prefilters 

• Vacuum source 

IV. Procedures/Guidelines 

A. FILTER STAND METHOD 

1. Prepare HNO3 solution: Add about 900 ml of DI water to a 1 liter Erlenmeyer 
flask. Using a graduated cylinder, add 100 ml cor:icentrated HNO3 to the DI 
water while stirring. 

2. Attach a vacuum source (pump, syringe, etc.) to the funnel/receiver 
assembly. 

3. Flush the entire filter system with 10% HNO3 solution. Open assembly, 
discard rinsate and reassemble unit. 

4. Flush the entire filter system with demonstrated analyte free deionized water. 
Open assembly, discard rinsate and reassemble unit. ' 

5. Filter sample and transfer to polyethylene bottle (with preservative) for 
shipment. 

1 



6. Discard filter assembly and prefilter. 

B. IN-LINE DISPOSABLE FILTER METHOD 

1. With the peristaltic pump running, purge the inlet and outlet tubing with 
distilled water. Make sure all of the distilled water is out of the tubing before 
filtering the sample . 

2. Submerge the inlet tube from the peristaltic pump into the sample to be 
filtered. 

3 .. Attach a new in-line filter to the outlet tube of the peristaltic pump making 
sure the sample flow is in the same direction as the arrow on the filter 
housing. 

4. Turn on the peristaltic pump and discard a small amount of the initial sample 
that flows out of the filter. Pump the remainder of the filtered sample into a 
clean bottle. 

5. Add the required preservative to the filtered sample. 

6. Discard the filter. 

7. · Repeat Step 1 or remove the peristaltic pump tubing and replace with new. 

V. Attachments 

None. 

VI. Key Checks/Items 

• HNO3 solution for cleaning 
• All purge water must be distilled or deionized 
• Preserve samples when done 

2 
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Dissolved Oxygen Measurements in Water 

Purpose 

To provide a general guideline for field measurement of dissolved oxygen in water . 

Scope 
Measurement of dissolved oxygen in groundwater samples. 

Equipment/ Materials 

• DO meter and membrane probe 
• YSI submersible stirrer, if available 
• Spare size C, carbon zinc batteries 
• Spare membranes and KCl 

Procedures/Guidelines 

References 

Range 

Methods for Chemical Analysis of Water and Wastes, EPA Method 360.1, 1983 

YSI Model 51B Dissolved Oxygen Meter, Instruction Manual, November 1989, Yellow Springs 
Instrument Company, Yellow Springs, Ohio, or equivalent. 

0 to 15 mg/L 

Meter Setup (most models) 

l. 

2. 

3. 

MKEIDO SOP .DOC 

With switch in the Off position, adjust the meter pointer to zero with the screw in the 
center of the meter panel. Readjustment may be necessary if the instrument position 
is changed. 

Switch to Zero and adjust to zero with the Zero control knob. 

Switch to Full Scale and adjust the Full Scale knob until the meter needle aligns with 
the '' 15" mark on the mg/L scale . 



4. Attach the prepared probe to the Probe connector of the instrument and adjust the 
retaining ring finger tight. 

5. Before calibrating allow 15 minutes for optimum probe stabilization. Repolarize 
whenever the instrument has been Off or the probe has been disconnected. 

Calibration (most models) 

l. 

2. 

3. 

Switch to Calib 02 position. 

Place the probe in moist air. This can be accomplished in two ways: (a) place the 
probe in the calibration bottle along with a few drops of water, or (b) the probe can 
also be wrapped loosely in a damp cloth taking care not to touch the membrane. 
Wait about 10 minutes for temperature stabilization. This may be done 
simultaneously while the probe is stabilizing. 

With the Calib knob, set the meter pointer to the mark for the local altitude. Be sure 
the reading is steady. Recalibration is recommended when altitude is changed. A 
1,000-foot altitude change can result in a 3 percent error (0.3@ 10 mg/L). 

The probe is now calibrated and should hold this calibration value for many measurements. 
Calibration can be disturbed by physical shock, touching the membrane, or drying out of the 
electrolyte. 

Operation Procedure (most models) 

With the meter prepared for use and the probe calibrated,. place the probe in the sample to be 
measured and provide stirring. 

l. Stirring for the 5739 probe can best be accomplished with a YSI submersible stirrer. If 
the stirrer is not used, provide manual stirring by raising and lowering the probe 
about 1 ft/sec. 

2. Allow sufficient time for probe to stabilize to sample temperature and DO. 

3. Tum the switch to Temp and read temperature from the lower meter scale. Set the 
02 Solubility Factor dial to the observed temperature. 

4. Tum the switch to Read 02 and read the DO value in mg/L directly from the meter. 

Operating Suggestions 

• Membranes will last indefinitely, depending on usage. Average replacement is 2 to 
4 weeks. However, should the electrolyte be allowed to evaporate and an excessive 
amount of bubbles form under the membrane, or the membrane becomes d~aged, 
thoroughly flush the reservoir with KCI and install a new membrane. 

• Replace the membrane if erratic readings are observed or calibration is not stable . 

MKE/00 SOP.DOC 2 
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• Detailed instructions regarding care and preparation of the probe are listed in the YSI 
instruction manual. 

Calibration Frequency 

At the beginning and end of the day or after maintenance, recharge battery after each use. 
Factory checkout and calibration shall be yearly or when malfunctioning. 

Preventive Maintenance 

• 

• 

• 

MKEIDO SOP.DOC 

Field equipment is inspected in the warehouse prior to delivery in the field . 

Inspect the membrane for damage before use. Replace as necessary or at least every 
four weeks. 

Check batteries daily . 

\ 
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Water Level Measurement and Well Purging 
Before sampling begins, wells will be purged a minimum of 5 well volumes or until purged 
dry to remove stagnant water using the dedicated sampling system. The following 
sampling procedures will be used to collect groundwater samples from the monitoring 
wells: 

1. Unlock lock on steel access lid on concrete vault surrounding monitoring well casing. If 
lock is rusted or corroded, replace it with a new lock. 

2. Open protective casing, scan airspace for volatile organic vapors. Lubricate lock and 
hinges on vault cover with graphite lubricant. 

3. Remove cover and open well cap. 

4. Obtain and record PID readings at the well head and in the breathing zone. Upgrade to 
next level of protection if reading is above action level (see Health and Safety Plan). 

5. Determine the depth to water in the well to the nearest 0.01 foot using an electronic 
water level indicator. The electronic meter consists of a tape with a contact electrode or 
probe suspended from an insulated cable, a reel, and an ammeter or small light or 
beeper. When the electrode or probe comes into contact with the water, an electrical 
circuit is completed, activating the meter light or beeper. The light, beeper, or ammeter 
may be located on the cable reel. Determine the depth of water using the following 
steps: 

• Lower the electrode or probe into the well by pulling the cable from the hand-held 
reel. 

• Continue lowering until completion of the circuit is indicated by illumination of the 
small light, a beep, or deflection of the ammeter needle. 

• Measure the length of cable in the well from the marked edge on the top of casing to 
the probe (depth to the water table) to the nearest 0.01 foot and subtract this length 
from the top of casing elevation to determine the water table elevation. 

• Record depth in the field logbook 

6. Calculate the volume of water in the well. 

7. Close monitoring well cap. 

8. Hook up the pump in the monitoring well to the controller/ compressor unit. 

9. Purge the well using low flow techniques by removing water at a rate of approximately 
300 ml/min. Keep track of the amount of water purged by filling and counting 5-gallon 
buckets. Disposal of purge water will follow procedures in the waste disposal plan. 

10. Record field parameter readings every minute or half purge volume in the field log 
book. Purging will continue until three consecutive field parameter readings agree 
within 10 percent. '-

11. After the requisite volume has been purged, the samples can be collected. 

MKE/100173EC.DDC 
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Soil Vapor Parameter Measurement SOP 

Purpose 
. The purpose of this procedure is to monitor oxygen, carbon dioxide, methane, lower 
explosive limit (LEL), and total organic hydrocarbon concentrations in soil vapor. 

Scope 
Standard field procedure for measuring oxygen, carbon dioxide, methane, lower explosive 
limit, total organic hydrocarbon concentrations in soil vapor. 

Requirements 
Measuring points are shallow (vadose zone only) and intermediate depth (deep vadose zone 
within the LNPL) piezometers 

Sampling Equipment 
• Landtec GA-90 gas analyzer (oxygen, carbon dioxide, LEL, and methane) and a 

MultiRAE organic vapor analyzer with photoionization detector PIO 
• 1 scfm vapor sampling vacuum pump 
• Tygon and Teflon tubing, tubing connections 
• 2-inch slip sleeve with gasket and labcock connections for measuring wells normally 

used for groundwater level measurements and/or sampling 
I 

Operating Procedures 
1. Calibrate equipment according to manufacturer's instructions 

2. Connect magnehelic gauge with Tygon tubing to the labcock valve on the top of the 
piezometer. If well, connect gauge to the labcock connection to the slip sleeve. Record 
pressure indication on gauge 

3. Open labcock valve 

4. Connect air sampling pump to well or piezometer and purge for 5 minutes 

5. While air sampling pump is running, use Landtec GA-90 gas analyzer to measure 
oxygen, carbon dioxide, methane, and LEL 

6. While air sampling pump is running, use the organic vapor analyzer to measure total 
vapor hydrocarbons 

7. Repeat steps at other locations 

8. Record readings 
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Soil Gas Pressure Measurement SOP 

Purpose 
. The purpose of this procedure is measure soil gas pressure at piezometers. 

Scope 
Standard field procedure for measuring soil gas pressures in piezometers. 

Requirements 
Soil gas pressure can be measured in piezometers screened in the vadose zone or monitoring 
wells open to the vadose zone. Screen depth of the well being used for measurement should 
be known beforehand. In addition, care should be exercised in making sure that an airtight 
seal between the gauge and the well exists. ' 

Sampling Equipment 
• 0 to 1 inch water Dwyer magnehelic gauge 
• Miscellaneous Tygon and Teflon tubing, tubing connections 
• 2-inch slip sleeve with gasket and labcock connections for measuring wells normally 

used for groundwater level measurements and/ or sampling 

Operating Procedures 

1. Connect magnehelic gauge with Tygon tubing to the labcock valve on the top of the 
piezometer. If measuring pressure at a monitoring well, connect the gauge to the labcock 
connected to the slip sleeve. 

2. Open labcock valve and measure soil pressure reading on gauge 

3. Close the labcock valve and disconnect tubing from the labcock 

4. Record pressure measurement 

5. Plot readings on figure that shows monitoring point locations 

\ 
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SCOPE AND APPLICATION 

'Ibc purpose of this Standard Operatiq Pnadme (SOP) is to serve as a guide to the stan-up, check 
out. operation. callbratioD, ad rolltiDc 1IIC al tbe Specuace 9CXX> field portable x-ray Ouorescencc 
insttumcllt for field mc ill saceniq bmrdom or potentially buardoas iDorpnic materials. It is not 
intended to replace OT diminkb tbe 1IIC of tbe Specmce 9000 Operating lmtructiom. The Operating 
Instruedom contabl additkmal iDfmmadoG for opdmtnna Ulltl'llmalt performance and· for utilizing 
cWferent appUcadom. 

'Ibe proceduns contained bereiD are general operating pkld.taa qich may be cbanged as required, 
depending OD site CODdftkms, eqaipment Umitadom, l.imiWions impmed by Quality Murance\Quality 
Control (OA\OC) procedure or other prouxx,I limiWiom. In all imtancc:s, tbe procedures finally 
employed should be doaunenled and mdudod ill any or all final reports. Mention of trade names or 
oommcn:ial prodUCIS does not ooastitute cndonement or recnmmenctation for use. 

1.1 Principles of Operation 

X-ray flumesce:nce (XRF) specumcopy is a non destnlcdYe qulitatM and quantitathe 
analydcaJ technique asect to determine tbe c:bemical composition of samples. In a source 
emled XRF anaJysil, primary X-rays emitted from a sealed radioisotope so~ are utili7.cd 
to irradiate samplc:s. During illtcraaion with samples, source X-rays may either undergo 
scattering (dominating pnxm) or ablorpuon by sample atoms ill a process blown as the 
photoelearic effect (absorption codlicient). 'Ibis phenomenon originates when incident 
radiation mocb out an electron from the UlDCl'IDOlt shell of an atom cn:ating a vacancy. 
'Ibe atom is excited ancl releaa its surplus energy almost inllantly by filling the 'VIICaDC)' with 
an electron from one of the hiper energy shclls. 'I1us rarran,emcnt of elecuons is 
8SM>Cialed with the emmion of X-nys cbanlcleri1tic (in terms of energy) of the given atom. 
'Ibis procm is referred to as emission of fluoresa:at X-rays (fluorescent yielcl). 'Ibc overall 
efliciCD'-)' of the fluorescence procas ii refcned to u c::ldtation ef6deacy ancl is proportional 
to the product or the absorption codlicient and the fluorescent yield. 

1.1.1 Chan.ctcristic X-rays 

The Specuace 9000 utilm:s cbaraacristic X-ray lines originating from the innermost 
shells of the atoms: K. L, and oa:asionally M. The cbaraacristic X-ray lines of the 
K series are the most energetic lines for any element and, therefore, are the preferred 
IJIIJyticaJ lines. 1be K liDcl are always aca>mpanicd by the L and M lina of the 
same elemeDL However, wltb energies much lower' than those of the K lines, they 
can usually be neglected for those elemellu for wbicb tbe K Una are analytically 
useful For heavy elements such as cerium (0:) (atomic number (Z)•S8), to 
uranium (U, Z-92), tbe L liDcs are tbe preferred lines for analysis. The L. and L, 
lines ba\'C almost equal intensitiel, and the choice of one or the other depends on 
wbat interfering lines migbt be presenL A SOU!'CC just energetic enough to m:itc the 
L lines will not excite the K lines of the same elemenL The M ~es will appear 
together with the L lines. 
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The Spectrace 9(0) Opendq lmtruc:tiom mntain a table that identifies the X-rays 
(IC or L) and elemalll mcaa.re4 for each m::itation source. 

An X-ray source can m::ite dmaaailtic X-rays from an element only if the source 
energy is peata tba tbe ablorpdOll edge energy for tbe panicD1ar line group of the 
element (e.g., K ablorpdoD edF, L absorption edge, M ablorption edge). The 
absorption edge cnaJJ II rmbat pater than tbc a>rre1ponding line energy. 
Acblally, tbe K ablorptiDII edp caeqy is approdmatdy tbe rm of the K, L. and M 
line energiel, and the L ablorpdoD edge caergy is appaudmately the sum of the L 
and M lint; eneagies of tbe panicaJar elemea~ 

Energies of tbe c:baraCleriltic flaoresccnt X-nl)'I are mnvened (within the detector) 
into a ttaln of electtic pulses, tbe amplitudes of wbidl are liDeuly proportional to 
the energy. An electroDic mulddwnnd analyzer (elecaoDic anit) meuures the pulse 
amplitlldcs, wbk:h is tbe bais·of a qualitative X-ray analysis. 1bc number of a>unts 
at a given energy is representative of element mncenuation in a sample and is the 
basis for quantitadve analysis. 

1.1.2 Scattered X-rays 

The source radiation is scattered from the sample by two physical ·processes· mhercnt 
or elastic scauaing (DO energy. km), and C.ompton or .iDelastic scattering (small 
energy loss). Thus, source bacbcatter (background signal) acmally mnsists of two 
mmponents with X-ray lines close together. The higher energy line is equal to the 
source energy. Since the whole sample tam pan in scattering, the scattered X-rays 
usually yield tbe most intense lines in tbe spectrum. Furthermore. the scatrercd X
rays ha\'e the highest energies in the spectnun and, therefore, amtribuie most of the 
total measured intensity signal. 

Sample Types 

Solid and liquid samples can be analyml for elements aluminum (Al) through uranium (U) 
with proper X-ray source seleaion and instrument cah'bration. Typical environmental 
applications arc: 

• Hea¥Y metals in son (in-situ or samples mlleaed from the surface or from bore hole 
drilliDp. cu:.), sludges. and liquids (e.g., lead (Pb) in gasoline) 

• 

• 

Ught elements in liquids (e.g.. phosphorus (P), sulphur [SJ, and chlorine [C) in 
organic solutions) : 

Heavy metals in industrial waste stream emuents 

\ 
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The Spectnce 9000 can be. powcac4 from a 115-Yolt (or 220-wlt) ftU outlet or from its 4-
bour capacity bauay. It cu be opaated bl temperatures ranging from 32 to 120" Fahrenheit 
(F). F~ the probe 11111 dDc:aoaic dDit may be e:q,oscd to a light rain. However, 
additional protecdoD ii provided wbal die sys1em (electronic unit and probe) is mntained 
in the optional water repe11aa, c::myma ase. 

5.2 Equipmenl 11111 Appllatm Ult 

5.2.1 Speeaace 9000 ADalyzcr s,stem 

1bc complete Spectnce 9(0) ADalyzcr Sysaem indudc:s: 

• Analyzer 1IDit for dala acquisidon. proc asiag, and display 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Hand-beld probe including: 
• Hlgb-reaohdioD Hilz delector 
• 'J'hreem:itadoll IOan:el ("Fe, -al, JClAm) 
• Safety cover 

Probe 1abontoly stud with tbe following: 
• Bale for sable 10p 1ISe 

• Safety sbield ova sample 
• PosidoD.ing fln1lres for standard 30-mm and 40-mm X-ray sample 

cup& 

RS-232C Serial LO Intaface cable 

Two blank cbect samples 

Pure element cbect samples 

Battery clwpr 

Batie!')' pact 

System canytng,4shipping case 

Spectracc 9000 Operating Imtnactiom, application software, and utilities 
software. The application software ii spcdfic to each unit and cannot be 
intercbanged between different units. 1be software is identified by the serial 
number or the uniL 

I 
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5.2.2 Optional ltemS 

5.23 

• 

• 

• 

31-mm dtamc::aer umple caps 

XRF polypropylelle mm, 0.2 mil tbick 

Field c:anyiDg caac 

• Peripberal devica ncb • a printer and mM mmpatlble Personal Computer 
(PC) 

• Spare probe window aaembly 

• Spare battery pact. dmler, and c:harpr adaptor (required to charge spare 
battery ouwcle of~ unit) 

See the Spearace 9000 Aa:Cllories Price List for additional options. 

For mobile lab or laboratory X-ray sample preparation acceaories (sucb as drying 
. ovens, grinders. siew:s, etc.,);·a>nsult general· laboratory equipment suppliers. 

. Limits and Precautions . 

The probes should be handled in aax>rdaace with the following radiological a>atrol 
practices. 

1. The probe should always be in a>atact with the surface of the material being 
aaaly7.ed. aacl that material should mmpletely cx,ver the probe opening 
(aperture) when the soun:es are c:lpOSeCI Do not remove a sample or move 
the probe while the indicators show SOURCE ON. 

SOURCE ON indicators are: 

• 
• 

the message OD the screen "SOURCE ON" 
the flashing light at the base of tbe probe. 

2. When the sources are c::xposed. under no circ:umswu::es should the probe be 
pointed at the operator or surroUDdiag persomiel. 

3. 

4. 

Do not placie any .pan of the operator's or m-worker's bodies in line of 
c::q,osure when the soun:es are c:1pOSeC1 or partially mvercd. 

The probe must be COYered with the safety CXJYCr or laboratol)' safety shield 
when not in use. · 
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Refer to the spec:mce 9000 Operating IDS1J1ICtiom for additional detailed 
operational udlor Dllfntennm IDd troubleshooting imtrucdons. If no solution is I 
found iD lhe manaJ. CDDIKl Specuace lbsaumenu for wil1ance. 

AD imtnlmellt Joa lboald • maiDtatnecl to ck>cament spc:dftc corrcc:tive actions I 
tum to alleviate any biiftummtal problems, or for reconfln& any service that bas 
been performed. 

REAGENTS 

Generally, calfbradon SWlduds are not necessary for site screening and eztent of contamination 
a.naJyses with the Spcc:uace 9000. Optknlally, an application (only the Soil Sample application will 
be d.iKussed here) can be optimittd or "¥ailed to be 1:1 proponional to another analytical (refercnc::c) 
method (see Section 9.3 and 10.1). 'Ibis can be done by analyzing a set of Site-Specific CaUbratlon 
Standards {SSCS) and performiD& a regrcaioll analysis OD tbe reference {dependent) and the 
Spectrace 9000 renlu (iDdcpeDdeat) for eadl clmleat of CODCCl'IL In an application, any element's 
calibration can be adjmtcd by entering die daired alDpc: and offset (intercept) in the Adjust 
calibration menu. u any elmleat's c:allbratioD bis been adjmted In an application. ·•w will appear 
on tbe raul1S screen. AD adjasted clement calibration can always be changed back to the initial slope 
and offset values of 1 and O. n::spectiYely. 

6.1 Sile-Specific Calibration Standards (SSCS) 

SSCS mmt be representative of tbe matrix to be analy7.ed by XRF. 1bc conc::cnuation of the 
target elemen1S in the SSCS should be determined by independent AA or ICP analyses that 
meet ac:ceptable quality le\'Cls for referee data. 

6.1.1 SSCS Sampling 

See Section 4.2 on sample rcpresentivity. 'Ibe SSCS samples must be rcpraentative 
of the matrix to be analyzed by XRF. It senselea to collect SSCS samples in tbe site 
coM•inment area if you are interested in inw:stipting off-site c:mttaminant migration. 
The matric::cs may be different and could affect the aa:uracy of the XRF raulu. If 
there are l'lt'O different matric::cs on site. collect two sets of SSCS samples. 

A full range of W)et elcmellt CODCCDtrations is needed to provide a representative 
calibration c:un-e. Mixing blgb and low concentration soils to provide a full range 
of target dement CODCClltrations is not recommended due to heterogeneity problems. 
Unlike liquid samples. solid samples c:annot be diluted and re-analyzed. 

Additionally, collect several ·sscs samples in ~ conc::cnuation range of interesL If 
the action leYcl of the site is 500 mgltg. use of several SSCS samp~ will tend 10 
impl'O\'C the XRF analytical aa:uraqr in this conc::cnuation range. · 
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Generally, a minimum of acven appropriate SSCS samples should be taken. A. 
minimum sample sis of 4 m. ii recommended. A larger size sample should be taken 
to a:,mpemate for lita wtda pcaacr cxmtent of nomcpracntatiYe material such as 
rocb and/or orpmc dcbrtl. SWMlarcJ glass sampling jan should be used. 

6.1.2 SSCS Preparation 

Tbe SSCS sampla lboald be eldler air dried ovemigbt, or owm dried at •~ than 
105° C. ~ drying illvalldlla. meaauy ml)'sis. Aluminum dlying pans or large 
plastic weigbfng boall for air dlying 1118)' be med. After drying. remOYC all large 
organic debris and non-repraentatiYe material (twigs, leaYes. roots, insects, asphalt. 
rocb, etc.). 

1be sample should be siewld throagb a 10-mah sttialess steel sieYe. Clumps of soil 
and sludge should be broken up apinst the sieve using a slainl~ steel spoon. 
Pebbles and orpllic matter n:maining in the sieve should be discarded. The 
undenize fraction of tbe material CODStituta the sample. 

Although a mmmum final · pardde size of 10-mc:sh is normally recommended, a 
smaller particle size_ may be desired. The sample should· be mmd by dividing the 
si.eYed soil into quanen and pbysically milillg oppclite quaners with.a clean stainl~ 
steel spoon. Recombine and repeat the quartering and mmng procedure three times. 
Place the sieved sample in a clean glass sample jar and label it with both the site 
name and sample identification information. 

1be stainless steel sieves should be decontaminated using soap and water. They 
should be dried between samples. 

One or more plastic XRF sample cups should be filled with the sieved ~il for each 
SSCS sample. A piece of 0.2-mil polypropylene film should be cut and stretched 
(wrinkle-free) over tbe top of the X-ray sample cup and then sealed using the plastic 
securing ring. The cup should be labeled using both the site name and specimen 
identification information. 

Either the XRF sample cup or the balancz of the prepared sample ~ submitted to 
the approYed laboratory for AA or ICP analys~ of the requested element(s). 

PROCEDURE 

7.1 Prerequisites 

If the Spectracz 9000 will be used in a location where AC power outlets are conveniently 
accasible, connect the battery charger to the electr0nic unit and plug the cm,ger cord into 
the outlet. The probe cable must be mnnc:c:ted before switcbing on the power.· Plugging and 
unplugging~ cable with the power on can damage the detector. 
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To connect the baucry, set the clccaoDk:I 1111ft on m face and use a Bat blade screwdriver to 
loosen the two one-quarter tum f:llltCMrl Oil the blct. Remove the battery pack. Inside, find 
the cord with tbe red cap cuw:riq tbe tbree-pronged plug. Remove tbc cap and plug it into 
the battery pact. Put the baaerJ pKt mto the 1111k and dghren the fasteners. 

Apply power to the Specuacc 9(XX) by JRlling the <ON> bUUOD. 1be electronic unit may 
not come OD with the battay dmpr boobd up if the battery his been totally dl3ined. The 
drained bauay may require a 10 IIIDlllle dmF prior to aanup. In a few seconds the display 
shows tbe ~ of software. JIN! 1 try, adjust &be contrast lr:nob localed OD the underside 
of the front display. 'Ibis knob CID be mmed IO far tbat the dJsplay appears blank. 

The initial saeen displays for aboat 10 seconds and tben a prompt will ask If the time and 
date are set conmly. The date MUST be set c:orrccdy otherwise serious errors in source
decay compensation CID resulL Additionally, raul1s tables iDdude the time and date or 
analysis. Tbe main menu appears after the lime and date saeem. 

If a "battery low- message appem, n:chaJF or cbaDgc the battery before proceeding. or 
· operate tbe unit using line wltage. 

Allow the Specuace 9000 to wum up for approdmatcly 30 minutes after it bas been tumed 
on before perfonn.iDg analyliL 

7.1.1 Gain Control 

Automatic gain compensation is a feature or both Soil and Thin Samples 
applications, wbicb allows operation of tbe instnnneDt over a wide range of ambient 
temperatures and from one day to another without standardization. To maintain 
gain control compensation. it is necessary to occasionally operate with a minimum 
acquisition time of SO seconds on the Ol-1()1) source. If the automatic gain control 
fails or is out or range. an enor mcsuge will appear on the screen. If the error 
message mntinua to appear after repeat analyses. then the QI. \()I) measurement 
time should be c:becbd ad/or an cacrgy calibration should be performed. If the 
problem a,ntinucs, contact Spcc:trace Instruments for help. 

7.1.2 Setting Data and Spectrum Sto:e/Send Mode 

The Set storclscnd modes option is loc:ated in the More screen which can bt- aa,essed 
from the main menu. Data and/or Spccuum storage must be enabled for automatic 
on-board storing to occur. Sufficient memory is available to store up to 300 sets of 
analysis results and up to 120 speara ( 40 samples since each sample bas three 
spectra). When the available memory is full, the respcc:tn'e specua or results storage 
mode is automatically disabled. The spectra or results memory must be dcared 
(deleted) and the respec:tiYe store mode enabled.before results and/or spectra can be 
stored again. 
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7.2 General Keys and Menu Software 

Tbis section o111lincs tbe general a,a and baic menu software. Flow chins which describe 
the menu nraaare in deWI ue locamd OD pages 4-13 througll 4-17 in the Specuac:e 9000 
Operating JmtnlCtiom. 

7.2.1 The ICeyboud 

The row of numeric bJs 1IDder tbe LC> screen performs funcdoDs defined by labels 
(a menu) wrtnen to tbe bottom line bf tbe display by the Spectrace 9000 software. 
Ar. the operator mow:& tbrougb the various menus, tbe keys are redefined to provide 
an efflc:ient user interface. 

Tbe·t.eypad to the rigllt of the screen is used for numeric entry. The <C.Ont/Pause> 
key (referred to as tbe <Cont>) is used: 

• to enter information as an <Enter> key 
• 10 begin an analysis 
• to pause an analysis in proJl'C5 

7.2.2 Tbe Meamre (Ready) Screen 

1bis maiD menu selection displays the application name, revision dale, measurement 
time for each source, and am:sses other options (see flow cliagmm in Spccuacc 
9000 Operating Jmtrucdons). 

7.2.3 Tbe Choose an Application Screen 

7.2.4 

1bis maiD menu selcaion lis1S the applications cunently loaded in the UDiL 
Applications are seleaed and source measurement times may be modified in this 
screen (see flow diagrams in Spectrace 9000 Operating Instructions). 

Tbe Review Stored Resul1S Screen 

Tbis main menu selection lis1S the stored resul1S. , Up and Down scroll are used on 
many screens. When Up and Down are displayed. pressing the <0> (:r.ero) key will 
toggle to PgUP and ~N for rapid 1DOYe1Dent through long lis1S. Stored results may 
be reviewed, deleted, or -downloaded to the COM pon (see flow diagrams in 
Spectrace 9000 Operating Insttuclions). 

\ 
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7.3.3 Blank (Zero) Sample Qaect I 

The blank (Zero) sample c:bem.a pes:fornk4 to monitor tbe instrument's zero drift 
in die scJcc:ted •Prlicwricm Tbe blut sample chec:k and the..4q&,ft Background DaUl I 
operadon (dilcaued below) om, apply to 1be application currently selected. This , 
sboald be done oac:e at die bepmt.,, of 1be day, after an energy calibration. after 
loadiDg an applicatioll, 111111 wbcacw:I' tbc instnuncnt c:lbibilS a persistent drift on a 

1 blank or low-leYe1 sample. 

Mount lbe probe in tbe laboratory m.nd and select the Sau Sampla application. 
Disable lbe dnplay thresbolds. Thll will permit resulu leis than one standa.J:d 
deviation (STD) to be displayed (even ncptiYe.\). Measure the quartz blank 
provided with the unit (or a •c1ean• sand sample) using a minimum aaiuisition time 
of 60 seamds for cacb somce. Review tbc resullS lable. Most (95%) of the 
elemcnw n:sullS for demc:DIS nmnber 24 (Cr) and higher in the periodic table 
should be witbiD 2 staDdlld deviations of mo (0 ::t 2 • I STD I), and all of them 
(99CJrJ) should be witbiD 3 111nc1an1 deviations co ::t 3 · ISTDI)- Repeat the 
measurement if tbe IIDit falls to IDCCl these spedficatiom. If SCYCral clements 
continue to be signifk:antly oat of these spedficadons, chect the probe window and 
the blank sample for mnrmiaadon or perform the Acqui,r badcgrocuuJ data 
operation located in the Measme (Rady) saeen option. Perform the blank (Zero) 
sample cbect apiD. Save tbe resulll and spectra for doc:umentation. Enable the 
display threabolds prior to sample analysis after the blant sample chcct proa:dure 
& mmplcted. 

7.3.4 Target Element Response Cbcck 

The purpose of the target clement response c:heck is to ensure that the instrument 
and the se1caed application arc working properly prior to performing sample 
analysis. 1bis check sbould be performed at the bcginDing of the day. Use low, mid, 
and high samples, or slalldanls with known mnc:enuations for some or all of the 
target clemenlS to be cbec:ked Select a low sample near the quantitation limit of the 
target clemenlS. Selecl a mid sample near the site action level and a high sample 
near the ma:imum mncentration of the target clements apeaed on site. 

1bese samples should be measured using the same soun::e acquisition times that will 
be med for sample analysis. ~ the sample cheict results and spectra for 
documcnlation. 

Selecting Source Measuring Tune 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I The source meawillg time may be modified under the Measure SCReD. Zero (secoodl) 

IIICU1ll'UII ti.Ille lboald ne..- be ■rh :to:d for any soan:e ~ any appllcadoo. Generally, the 
element detection limit is reduced by SO percent for eYCJY four-fold (x4) in~ in sourc:c 

1 measuring time. Although munting statistics improYC as measurement time increases, the 
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practical limit for typical applk:adnDI is 600 to 800 seconds. Tbe elements are grouped 
together aa:ording to tbe radk>iloUJpe med for their CICiiation with typical minimum 
detection limits shown in Secdom 7.4.2. aad 7.4.3. 

Automatic pin a,mpematioll is a featme of both the Soll and 1biD Samples applications 
which allows operation of tbe imtnamaat over a wide range of ambient temperatures and 
from one day to another wllbDal ltaDdardmdon. To maintain this pin a,ntrol 
a,mpemation. it is nec:aury to m wlnaally operate with a minimum aafuisition time of SO 
seconds on tbe Cd-109 somc:e. 

The_Ru/!live option toggles between real time (true clock time) and live time (total time the 
instrument is a,unting). 1be latter adds ·time to the analysis to a>rrect for the time the 
system is busy proc:essing pulses. 

7.4.1 Minimum Source Measuring nmes 

A minimum measuring time (real or live) of 15 sea>nds for the Fe-55 source, 30 
seconds for the Cd-109 source, and 10 sea>nds for the Am-241 source is 
recommended when using the Soil Samples application. Measuring times for a 
source- that emtes a target element. can be inaeased if lower detection limits are 
required. 

When using the Thin Samples application, the measuring time for any source may 
be reduced to 10 seconds if the source does not CICite a target element since this . 
application does not a>neCl for interelement effeas. If a source CICites a target 
element, a minimum measming time (real or live) of 60 seconds for the Fe-55 
source, 60 seconds for the Cd-109 source, and 120 seconds for the Am-241 source is 
recommended. 

A mmimum of 60 seconds is recommended for the Cd-109 source when using the 
PbK in Paint applicat;ion. 

7.4.2 Typical Minimum Detection Limits (MD~) for the Soil Samples Application 

For source measuring times of 60 seconds, typical element MDL.s (in milligram per 
kilogram. mg/kg) for the Soil Samples application are: 

Source 

Fe-SS 

Cd-109 

Element 

Potmium (IC) 
Ollcium (Ca) 
Titanium (TI) 
Chromium (CrLo) 
Chromium (CrHi) 
Manganese (Mn) 

MDL (mg/k&) 

325 
150 
110 
180 
525 

\ 

410 
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Am-241 

Iron (Fe) 
Cobalt (Co) 
Niml (NI) 
Copper (CD) 
Ziac(Za) 
Mcmay(H&) 
AncDic (Al) 
Seleaiam (Se) 
Lead (Pb) 
Rubidium (Rb) 
Suontium (Sr) 
Zircmllum (7.r) 
Molybdenum (Mo) 
C'.admium (at) 
Tm (Sn) 
Antimony (Sb) 
Barium (Ba) 

225 
205 
125 
90 
70 
60 
so 
35 
30 
10 
10 
10 
10 
180 
100 
65 
20 

NOTE: These typical MDLI ~ provided as an aid for selecting source 
measurement times; obsened values for a given situation may wry depending on the 
man of the son standard ased to cakulate MDu, age of sources, moisture cx,ntent, 
and other factOJS discussed in Section 4. 

Generally, the delec:tion limit is reduced by SO percent for every four-fold (x4) 
increase in soun:e measuring time. Additionally, more elements may be added to the 
Soll Samples application. Contact Spearace lnsuuments for information about 
modifications to applic:atiom. 

Typical Minimum Detection Limits (MDu) for the Thin Samples ApRlication 

For source measuring times of 200 seconds for the Fe-SS and Cd-109 soun:cs. and 
800 seconds for the Am-241 soun:e, typical element MDu (in miaogram per square 
centimeter, l'g/cm2) for the 1biD Samples application arc: 

Element MDL (f&l/cm2) 

Fe-55 PotaS.\ium (K) 0.40 
Calcium (C.a) 0.20 
1itanium (TI) 0.15 
Clromium (CrLo) 0.40 

C.d-109 Chromium (CrHi) 0.90 
Manganese (Mn) 0.65 
Iron (Fe) 0.65 
Cobalt (Co) o.so \ 

Nickel (Ni) 0.30 
Copper (Cu) 0.65 

I 
I 
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Am-241 

Zinc (ZD) 
Men:my (H&) 
AneDk: (Al) 
Selenium (Se) 
I.ad (Pb) 
Rabldillm (Rb) 
Strolltium (Sr) 
ZJrmafmn(7.i') 
Molybdenum (Mo) 
Cadmium (OS) 
TIil (Sn) 
Antimony (Sb) 
Barium (Ba) 

0.40 
0.45 
0.40 
0.15 
0.50 
0.10 
0.10 
0.15 
0.10 
2.5 
2.5 
1.S 
0.70 
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NOTE: These typical MDL& are provided as an aid for selecting source 
measurement times; omened values for a giwm situation may V8J)' depending on the 
thin sample standard used to calculale MDL&, age of sources. and other factors 
discussed in Section 4. 

Generally, the detection limit is reduced by SO -percent for every four-fold (x4) 
·increase in source IDCIS1lring time. Use -of ··thick filters · or filters -with·· high 
background or contamination will result in higher MDu and require a bactground 
subtraction. Additionally, more elemen11 may be added to the 1bin Samples 
application. Contact Spectrace Instruments for information about modifications to 
applications. 

Sample Handling and Presentation 

When making XRF measurements, be sure to maintain constant measurement.geometry in 
order to minimi~ wriations in analysis results. Document any anomalies in measurement 
geometry, sample surface morphology, moisture content, sample grain sil.c, and matrix (see 
Section 4.0). 

7.5.1 Soll Samples 

Soll samples may be anaJyzcd either in-situ or in prepared X-ray sample cups. The 
Soil Samples application usumes the sample to be infinitely thick. For in-situ 
measurements this is almost always the case. Howe\'Cr, for sample cup measurements 
it b advisable to fill the cup nearly full and tap it on the bench to compaa the soil. 
1bis ensures that the sample is as uniformly thick as posiible from analysis to 
analysis. The ~ce 9000 laboratoty stand and safety shield should be used when 
analyzing sample cups. 

\ 
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The definition of tbe PMDL is three times the calculated standard deviation value. 

The definition of tbe PMOL is 10 limes the c:aJculated sla.Ddard deviation value. 

9.1.2 The Method Minimum Delecdon· Umit (MMDL) and Method Ouantitation Limit 
(MOL) 

Tbe MMDL and MOL mll1 be akalated from tbe mc1tn1cmaat of either a low or 
blank sample. (or a SSCS Hlecstd • ~ in ICCtioll 6.1), at the stan and end 
of sample analysis, and after apprmimalely evay tenth sample (a daily total of seven 
measurements is recommended). AltemadYely. the quanz blank or •dean• sand may 
be used If a blank son or sediment sample is unavailable. 

Disable the display thresboldL 1bis will permit renlll less then one standard 
deviation (STD) to be displayed (C\'ell neptiva). Measure the sample using the 
same application and measuring time used for the samples. Enable the display 
tbn:sbolds prior to uaJyzJDg tbe llCltt sample. 

The sample SUDdard deviation of tbe mean for acb target element is calculated. If 
the standard deviation bas a fnC1ioDal component. round up to the next whole 
number prior to calcuJatiDg tbe MMDL and MOL 

The definition of the MMDL is lbree times the c:alculated standard deviation value. 

1be definition of the MOL is 10 times the calculated standard deviation value. 

Reporting Results 

All raw XRF data should be reponed induding the individual results of multiplec analyses of 
samples .and sampling points. 1be awrage and a>ncentration range of each multiple analysis 
should also be reponed. 

A "reponed• value for each analysis or nerage of multiple analyses should be proces.led in 
the following manner. 

1. 

2. 

3. 

Round the value to the same degree of significance mntained in the SSCS sample 
assay values (usually two) if the element's c:ah'bratio~ bas been adjusted (see Section 
6.0). 

Report all values le.u than the MMDL as not detected (ND). 

Flag and note all values greater than or equal to the MMDL and less than the MOL 
(usually with a •r next to the reponed value). . 
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4. Repon all values equal to or pater tbaD the MOL and within the linear calibration 
range (if the elemellt'I c:allbratfoD bas been adjusted [see section 6.01). 

s. Flag and note all valUCII above tbc linear calibration range (greater than the highest 
SSCS used in the c:allbratfoD_ adjmunent procedure) if SSCS Vt'Cl'C used and the 
calibration was adjaned. 

9.3 Aa:macy 

Accuracy, relalh'e to a specific digestion method and elemental analysis procedure, is 
determined by submitting an XRF analyzed sample (prepared sample cups may be submitted) 
for AA or ICP analysis at a laboratory. 

The on-site analysis of soils by XRF instrumentation should be considered a screening effon 
only (OAl data). Data deriYC:d from the instrument should be used with discretion. 
Confirmatory analyses on a subset of the saeening samples (minimum 10 percent) can be 
used to determine the quality of the screening data (OA2 data). 1be confirmation samples 
should ideally be selected randomly from the sample set and include a number of samples at 
or near the aftical level 1be resalu of the metal analysis (dependent) and the XRF anal)'sis 
(independent) are evaluated with a regression analysis. 1be correlation faaor (R2) should 
be 0. 7 or greater. (3) 

XRF resulu may be multiplied by the slope prior to substitution for metal analysis results 
in contouring. laiging programs, or removal wlame estimates. Correcting the XRF results 
based on confirmatory analyses should only be undertaken after careful consideration. It 
must be understood that the conftrmauny analysis (AA or ICP) is an estimate of the 
roncenuation of metal contamination and is dependent upon the specific instrumentation and 
sampling methodology used. Since XRF is a total elemental technique, any romparison with 
referee results must aa:ount for the possibility of variable emaction, dependent upon the 
digestion method used and its ability to dissolYe the waste or mineral form in question. 

9.3.1 Matrix Considerations 

Other types of QA/QC verification should indude verification ~t the instrument 
calibration is appropriate for the specific site to be assessed. 1bis includes 
verification of potential multiple soil matrix types that may exist at a site. Matrix 
differences which affect the XRF measurement indudc large variations in calcium 
content. which may be encountered when going from siliceous to calcareous soils, as 
well as large variations in iron contenL 

\ 
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DATA VALIDATION 

10.1 Confirmation Samples 

Confirmadon samples are nmmmcn:ted at a minimum rate of 10 percent and are required 
if OA2 data objectiw:s baw beea Clllablilbed for site actiYities. CJ> Ideally, the sample c:up that 
was ~ by XRF should be die aame sample that is submitted for AA/ICP analysis. 
When a>llftrming an ID~ ualylil. CDllecl a sample from a 6-iDdl by 6-lm:h area for both 
an XRF measurement and amftrmatioll analysis.. 

The XRF and metals i'esullS are analyzed with a regression analysis using a statistical program 
such as SASe or Statgrapmc:se with the intercept c:alculated in the regression. The 
a>rrelation factor between XRF and AA/ICP data must be 0.7 or greater for OA2 data 
objecdves. (J) 

10.2 Rea>rding ResullS 

Rea>rd all resullS and monitoring activities in a laboratory or field notebook. Alternatively, 
rea>rd results elecuoDic:ally on a bard dme or floppy disk. 

10.3 Downloading Stored ResullS and Spectra 

Results (analytic:al reporis) and spectra which baYe been stored in the Spcarace 9000 internal 
memory should be downloaded and captured in dist files on a PC (see section 5). Spectrace 
InstnunenlS provides software for this purpose. Additionally, they provide software to 
prepare resullS or spectra for importing into a spreadsheeL Refer to the insuuctions 
provided with the programs for details on their operation. 

Alternatively, other software wilb terminal data logging capabilities may be ~ to capture 
results and spectra to disk mes. 

After capturing results to a file. print a a>py and save both the dist files and the printout for 
future referenc:::c and documentation purposes. 

HEALTii AND SAFETY 

When working with potentially hazardous materials. follow U.S. EPA, OSHA. mrporate and/or any· 
other appliC!lble health and safety practices. 

REFERENCES 

(l) U.S. EPA/ERT, 9Rcpresentativc Sampling Guidance, Volume 1 - Soil,• NOYC1Dber, 1991 
(OSWER Directive 93li0.4-10). 
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Kalnicky, Demus, "Effecll of 'J"hirtneM Variations on XRF Analyses of Soil Samples When 
Using Plastic Bap as McasmemeAI Qmlliners, • U.S. EPA Contract No. 68-03-3482, March, 
1992. 

(3) U.S. EPA/ERT, Quality .A11a1ma Tedmk::tl Information Bulletin. -Field-Ponable X-Ray 
Fluorescence,• Volume 1, Number 4, May, 1991. 
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FIGURE 1. X-Ray Specual Plot Showing Overlap of Vanadium Ke X-Rays in the Clromium K. I 
Me:IISlllmleDt Region. 
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This Data Management Plan (DMP) outlines the procedures for storing, handling, 
accessing, and securing data collected during the Penta Wood Products (PWP) Remedial 
Action (RA) construction. Data gathered during the RA field investigation will be compiled, 
and the data gathered during previous site investigations will be consolidated and 
compiled into a project environmental database system which can be used to evaluate site 
conditions and data trends. This DMP will serve as a guide for all database users. The DMP 
is subject to future revision to allow the database management system to be modified as it is 
developed and maintained. 

Data management for the PWP project has the following objectives: 

• Establish a controlled, functional, and efficiently operated data management system and 
accompanying procedures to manage, analyze, document, and transfer the 
environmental data that are collected and generated in support of the RA 

• Maintain a usable and accurate database throughout the life of the PWP project 

• Process specific data requests in support of the RA 

• Transfer the database or specific data components to other parties, as appropriate 

• A:,;chive the database and related documentation upon project closeout 

2.0 Data Types 
RA activities performed at the PWP site will involve accessing a number of different types 
of data collected or retained for a variety of uses. The following description of the project 
database's contents is based on the available data and data to be collected as part of the RA. 

3.0 Data Tracking and Management 

3.1 Hard Copy 
Measurements made during field data collection activities will be recorded in field 
logbooks. Field data will be reduced and summarized, and will be stored with the field 
logbooks. 

All raw analytical laboratory data is stored as the original hard copy. Hard copy 
information includes chain-of-custody forms, analytical bench sheets, instrument printouts 
and chromatograms, certificates of analyses, and QA/QC report summaries. 

3.2 Data Input Procedures 
Sampling information, analytical results, applicable QA/QC data, and data validation 
qualifiers will be entered into an environmental database for storage and retrieval during 
data evaluation and report development. The data will be electronically entered into the 
database from files received from the analytical laboratory. The data entry will be checked 

MKE/993120002.DOC 
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by printing out data reports and manually comparing them to the validated summary 
analytical forms received from the USEPA validators. CH2M HILL will evaluate the 
validation summary forms. 

3.3 Computer Database 
The computer database system uses Structured Query Language (SQL) combined with a 
macro-programming language and software tools for building mentJS, on-line forms, and 
report formats. The database will be based on a relational model, in which independent 
tables containing fields of data can be linked through selected fields that are common to 
two or more tables. This database design allows inclusion of the historical data. It also 
allows users to effectively conduct trend analysis and generate a variety of data reports that 
aid data interpretation and report generation. 

3.4 Access and Security 
The database must be protected from unauthorized access, tampering, accidental deletions 
or additions, and data or program loss that can result from power outages or hardware 
failure. The following procedures will be adopted to ensure this protection: 

• A copy of the master database will be stored on the local area network (LAN) file server 
computer and will be protected with file passwords known only to the Data 
Administrator. The Data Administrator is the only person who will be authorized to 
modify the master database. 

• The master database will be archived onto 3.5-inch diskettes and stored at a secure 
location. The disks will be backed up whenever changes are made to the master 
database. Before archiving, the data will be compressed to reduce storage using the 
PKZIP utility from PKW ARE, Inc. 

• A copy of the master database will be placed on the LAN under a directory with limited 
"read only" access rights to users, which will permit readers to only copy or view the 
data. Whenever the master database is modified, it will be recopied to the LAN to 
ensure that the current copy is available to users. 

The LAN copy of the master database will be backed up through the standard LAN backup 
procedures that are administered by the Regional Computer Center support staff. These 
backups occur each day. 

3.5 Documentation 
Documentation of data management activities is critical because it provides: 

• A hard copy record of project data management activities 
• Reference information critical for database users 
• Evidence that the activities have been properly planned, executed, and verified 
• Continuity of data management operations when personnel changes occur 

This DMP will serve as the initial general documentation of the project data management 
efforts. Addi~onal documentation will also be maintained to document specific issues such 
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as database structure definitions, database inventories, database maintenance, user 
requests, database issues and problems, and client contact. 

3.6 Evidence File 
The final evidence file will be the central repository for all documents that constitute 
evidence relevant to sampling and analysis activities. CH2M HILL is the custodian of the 
evidence file and maintains the contents of the evidence files for the RA, including all 
relevant records, reports, logs, field notebooks, pictures, subcontractor reports, and data 
reviews in a secured, limited access area under the custody of CH2M HILL. 

All records will be kept by CH2M HILL until project completion and project closeout. As 
necessary, records may be transferred to an offsite records storage facility. The records 
storage facility must provide secure, access controlled storage of records. Records of raw 
analytical laboratory data, quality assurance data, and reports will be kept by the 
subcontract laboratory for a minimum of 5 years. 

4.0 Presentation of Site Characterization and Remediation 
Verification Data 
Depending on the data user needs, data presentation may consist of, but not be limited to, 
any of the following formats: 

• Spreadsheet presentations of data summaries or raw data 

• Figures showing concentration isopleths, location-specific concentrations, or risk-based 
concentration isopleths 

• Tables providing statistical evaluation results or calculation results 

• Presentation tools such as ARCINFO or other similar analysis/presentation aids 
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