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1.0 PROJECT DESCRIPTION 

Several consulting organizations have been involved in work associated with So/id Waste 

Management Units (SWh4lJ.s) 6 and 7. Brown and Root Environmental (B&RE) was purchased by 

Tetra Tech NUS, Inc. (TtNtJS) on January 1, 1998. RUST Environment and Infrastructure (RE&l) 

was a subcontractor to B&RE and continues to be a subcontractor to TtNUS. 

This Phase Ill sorts rnvestigation IS being conducted in accordance wtth applrcable Resource 

Conservation and Recovery Act (RCRA) Corrective Actton requirements, including the need for RCRA 

Facility lnvesttgatrons (RFls) to be conducted at the Naval Surface Warfare Center (NSWC) Crane, 

Crane, Indiana. The Investigation will provide data on select metals concentrations in NSWC Crane soils 

and ground water at the Demolitton Range (DEMO), which IS SWMU 6. SWMU 6 comprises an Army 

demolrtron range (DR Army) and a Navy demolrtron range (DR Navy). The investigatron wrll provrde data 

on select metal, polycyclrc aromatrc hydrocarbon (PAH). energetic material and heptachlor epoxide 

concentrations in NSWC Crane soils at the Old Rifle Range (ORR) (SWMU 7). SWMUs 6 and 7 contain 

acttve and inactive portions. 

Historrcal operatrons conducted at SWMUs 6 and 7 consisted of open detonatron of ordnance items at the 

DR Army and DR Navy (SWMU 6) and small arms firing and open burnrng of ammonium picrate at the 

ORR (SWMU 7). These treatment and operahonal activrttes caused releases of contamtnants to all 

environmental medra. Large quantities of explosives of various types were detonated wrthrn a large 

rectangular area at the top of the hill at the DR Army (SWMU 6). Firing of rifles and other small arms into 

berms and hillsides. and open burnrng of ammonium picrate caused releases of environmental 

contaminants at the ORR (SWMU 7). These land uses are expected to contrnue into the foreseeable 

future. Additional detarl on historical site operatrons is provided in Section 1.3 of this QAPP. 

Past risk assessment has indicated that humans could be exposed to unacceptable health risk caused by 

certain chemicals associated with operations at SWMUs 6 and 7 (TtNUS. 1999a). The chemrcals of 

concern (COCs) and the SWMUs in which they are of concern are presented tn Table 1-l Except for 

beryllium at SWMU 6 and PAHs at SWMU 7, all unacceptable human health risks are assocrated with 

exposure to ground water (ingestion or dermal contact). Contaminants in the soil are presumed to be the 

sources of ground water contamination, 
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The degree of health risk to a human receptor is determined based on the frequency, duration, and 

nature of exposure to contaminants. Consequently it is important to understand where humans could be 

exposed to the contaminants. 

Problem Statement 

While some information on contaminated areas is available, the extent of potential soil contamlnatlon has 

not been completely delineated at these two SWMUs. In order to determine the extent of contamination 

for completing the RFI at these two SWMUs, two problems are of interest: 

1. DetermIne the source area in soils that is causing a manganese “hot spot” in ground water at the 

DR Navy. 

2. Delineate the extent of soil contamination for the previously identified COCs at the ORR. 

1.1 INTRODUCTION 

NSWC Crane is a Unlted States (U.S.) Navy installation located wlthln U.S. Environmental Protection 

Agency (U.S. EPA), Region 5. Accordingly, this QAPP has been prepared on behalf of the United States 

Navy Southern Division Naval Facilities Engineering Command (SOUTHDIV) and NSWC Crane by 

TtNUS to comply with U.S. EPA Region 5 requirements. Those requrrements, described in Section 1.1.3, 

govern all aspects of RCRA environmental Investigations. In accordance with those requlrements, project 

planning closely followed the U.S. EPA Data Quality Objectives (DQO) process (U.S. EPA, 1994c). That 

process requires explictt statements of the problem to be solved, the spatial and temporal boundaries 

related to the problem, the measurements to be made in solving the problem and, when applicable, 

quantitative specifications of the tolerances for making decision errors. It culminates in a specification of 

decision rules and in a sampling and analysis plan (SAP) designed to solve the stated problem. 

All project planning outputs, which are typically prepared as multivolume text, have been translated into 

this QAPP as a stand-alone volume. As such, this QAPP describes the evaluation of existing data, and 

governs the collection and analysis of additional environmental samples and the associated activities 

required for generating chemical data to further delineate soil contamination at SWMUs 6 and 7. It 

presents the project organization, objectives, planned activities, and specific quality assurance/quality 

control (QA/QC) procedures associated with sample collection and analysis for the investigation. Specific 

protocols for sample collectton, sample handling and storage, chain-of-custody, chemical analyses, and 

data evaluation and assessment are described. These protocols are specified to assure the data user 

that the data generated during this Investigation are of the expected quality. 
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This work was performed under Contract Number N62467-94-D-0688, Contract Task Order (CTO) 

Number 0056. 

1.1.1 Proiect Obiectives and Decision Statement 

Past sampling has Identified that contaminants are present at concentrations greater than proposed risk- 

based target levels (RBTLs) at SWMUs 6 and 7, but that the extent of contamination has not been 

determlned. This Investigation IS designed to further delineate the extent of contamination. The declslon 

statement for this project that wll facilitate attainment of the project objective is: 

Using ground water data, determtne whether a soil hot spot wtth concentrations greater than 

RBTLs and background concentrations could exist at SWMU 6. If the presence of a hot spot at 

SWMU 6 is suspected based on ground water data, use geophysical surveys and so11 

sampling/analyses to determlne whether a hot spot exists and to delineate the extent of the soil 

hot spot. If a soil hot spot is delwated wlth!o any round of sampling, conclude samphng efforts 

and prepare the RFI report. If ground water data do not indicate that a hot spot exists declare no 

further action. If a soil hot spot is indicated but not delineated within two rounds of sampling, 

consider alternative actions such as delineating remaining contamination while implementing 

remedial actions. 

Determine whether the extent of soil contamination greater than RElTLs and background 

concentrations has been bounded at SWMU 7. If the extent of contamination has been bounded. 

stop sampling; otherwise continue sampling until the extent is delineated or until two rounds of 

sampling are completed. If contamination is not completely delineated after two sampling rounds, 

consider alternative actlons such as delineating the remaining contamination while implementing 

remedial actions. 

1.1.2 Proiect Status/Phase 

A previous ecological risk assessment did not identify any unacceptable risk to ecological receptors at 

these two SWMUs (TtNUS, 1999a). A human health risk assessment identified several COCs related to 

unacceptable human health risk from exposure to site contaminants (TtNlJS, 1999a). 

At least one round of sampling is expected for this investtgation with addItIonal sampling rounds possible. 

The strategy for all sampling rounds is similar. The COC concentrahons wll be determined and 
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compared to appropriate RBTLs and background concentratrons. The spatial region within which the soil 

COC concentrations change from greater than RBTLs and background concentrations to less than 

RBTLs and background concentratrons will be defined. An underlying assumption is that contamination 

decreases with distance from the contamination source. Appropriate RBTLs and background 

concentrations are described in Sections 1 .1.3 and 1.4.2, respectrvely. 

It is assumed that no transfer of Crane DEMO or ORR property is likely for at least 50 years. It is likely 

that any land transfers will be preceded by further site assessment because of increased contaminant 

concentratrons resulting from continuing operations over the next 50.year ttme period. 

Lateral sampling boundaries will be established as described in Section 1.4.2. Vertical migration of 

contaminants will be represented by data from surface soil (O-1 foot depth interval) and subsurface soil 

(2-4 feet depth intervals) at all sampling locations of the ORR. Intervals for soil sampling (if necessary) at 

the DEMO will be determined by geologic conditions including depths to bedrock and ground water. The 

O-l foot interval was selected to be consistent with the work plan for the “Base-wade Background Soil 

Investrgation for NSWC Crane” (TtNUS, 1999c). These depth intervals are also consistent with the 

potential land uses as identified throughout Section 1 .O. Samples will not be collected rn the water table or 

bedrock, even if either of the water table or bedrock is encountered at depths more shallow than 4 feet at 

the ORR and 10 feet at the DR Navy. 

Migration/degradation of metals for the next 50 years is not expected to be significant; for organic 

compounds the degradation is more probable and migration may be more likely. 

The statistical analyses to be performed on the sample data are described in detail in Section 12.4. 

Section 4 presents the sampling plan design and rationale behind selecting the target number of soil 

samples for this project. 

1.1.3 QAPP Preparation Guidelines 

This QAPP has been prepared in accordance with the “U.S. EPA Region 5 QAPP Policy” (U.S. EPA, 

1998), which includes instructions for preparing RCRA Investigation QAPPs. The “Example RCRA 

QAPP,” which is included in this policy (U.S. EPA, 1998) was followed closely when developing thus 

QAPP. Also followed closely when establishing the QA/QC requirements specified in this QAPP was the 

Naval Facilities Engineering Service Center (NFESC) guidance document entitled “Navy Installation 

Restoration Laboratory Quality Assurance Gurde” (NFESC, 1996). The NFESC guidance specifies 

criteria for acceptable laboratory performance and monitoring of that performance. U.S. EPA human 
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health risk-based screenmg levels (RBSLs) were considered in developmg this QAPP. especially when 

selecttng sampling and analysts methods to measure target anlayte concentrations in the media of 

interest, All QA/QC procedures are structured in accordance with applicable U.S. EPA Region 5 

requirements, regulations, guidance, and technical standards. 

Additional guidance regarding generation of this QAPP was obtained indirectly through a formal “pre- 

QAPP” meeting associated with the “Base-wide Background Soil investigation for NSWC Crane,” held on 

2 March 1999, at U.S. EPA Region 5 Headquarters in Chicago, llllnols. Representatives from the U.S. 

EPA Region 5, SOUTHDIV, NSWC Crane, and TtNUS, Inc. met to Introduce and discuss outstanding 

technlcal Issues at that meeting. A follow-up telephone conversation among the same parties was 

conducted on 14 April 1999 to resolve outstanding issues. Those Issues and their resolutions have been 

incoroorated into this QAPP. 

Comparability of soils data between this Investigation and the “Base-wide Background Soil lnvestlgatlon 

for NSWC Crane” is an important factor in being able to Interpret the data and make background 

comparisons. Therefore, SWMU 6 and 7 soil samples will be treated In a manner similar to those 

collected for the background soil investigation. Data comparability IS discussed further in other sectlons 

of this QAPP. 

1.2 SITE/FACILITY DESCRIPTION 

This section consists of a dlscussion of background InformatIon. general site characteristics of the NSWC 

Crane facility, and physical site characterlstlcs specific to the DR Navy and the ORR. It discusses such 

topics as site location, facility size and borders, natural and manmade features, climatology, topography, 

local hydrology and hydrogeology. surrounding land use, and ecologlcal communities and habitats. 

1.2.1 Location 

NSWC Crane is located in a rural, sparsely populated area of southern IndIana, approximately 75 miles 

southwest of Indianapolis, 60 miles northwest of LouiswIle, Kentucky, and immediately east of Burns City 

and Crane Village, Indiana. Most of NSWC Crane lies in the northern portion of Martin County wtth 

smaller portions in Greene, Daviess, and Lawrence Counties. The majority of the facility is covered by 

forest with the surrounding acreage either wooded or farmed land. A map of the NSWC Crane facility is 

illustrated in Figure 1-l. The locations of the DEMO and OdR are shown on Figure l-2. 
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I .2.2 Facilitv/Site Size and Borders 

NSWC Crane encompasses approximately 96 square miles (64,463 acres). It IS bounded on the north by 

State Road 45/58, on the west by US. Route 231, and on the south by U.S. Route 50/i 50. NSWC Crane 

consists of approximately 1006 acres of Improved grounds, 10,047 acres of semi-improved grounds, and 

53,410 acres of unimproved grounds. Facility access is via four gates; the main gate referred to as the 

Bloomington Gate (No. 1) in the north, Burns City Gate (No. 3) in the west, Bedford Gate (No. 3) along 

the east, and Crane Gate (No. 4) at the northwest. 

Demolition Range 

The DEMO, also referred to in this document as SWMU 6, occupies approximately 90 acres atop two 

steep-sided ridge tops in the central portion of the NSWC Crane. The DEMO is located east of Crane 

Highway 45 and south of Crane Highway 56. The majority of the DEMO is located in Sections 26. 27, 34, 

and 35 of township 5 north (T5N), range 4 west (R4W) of the Indian Springs, Indiana Topographic 

Quadrangle Map (USGS, 1976). The two ridge tops of the DEMO are known as the south ridge and the 

east ridge. The south ridge is also known as the DR Army and the east ridge is known as the DR Navy. 

Figure 1-3 shows the outline of the DEMO and the DR Navy on a 1964 aerial photograph. The DR Army 

is not part of this Investigation. 

Old Rifle Range 

The ORR occupies approximately 20 acres immediately northeast and down slope of the DEMO. The 

site is immediately west of NSWC Crane Highway 6 in the flat-lying floodplain of Turkey Creek. Currently 

the ORR consists of a flat, grass-covered area bisected from north to south by a maintained gravel road. 

This road provides access to various ground water monitoring wells located within the ORR and to a 

powder burning area. The burning area is approximately one acre in we and is located in the northern 

part of the ORR. It is used for burnmg yellow D (ammontum picrate). West of the gravel road and south 

of the yellow D burning area are located three earthen berms whwzh were used KJ the past during rifle 

target practice for back stops. At the extreme southern end of the ORR is a hillside which served as the 

ultimate back stop for any projectiles that did not land in the other three berms. The ORR is roughly 

rectangular in shape and is located in Sections 26 and 35 of T5N, R4W on the Indian Springs, Indiana 

Topographic Quadrangle Map (USGS, 1976). An additional area of Investigation, referred to in this 

document as the Old Pistol Range (OPR), IS approximately 10 acres in size and is located Immediately 

adjacent to the north of the ORR. For the purposes of this QAPP. the area referred to as the ORR 

consists of two separate areas; the maintained part of the ORR. which is referred to as the ORR, and an 
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adjacent abandoned shooting range referred to as the OPR. Figure 1-4 shows the outline of the ORR 

and the OPR on a 1964 aerial photograph. 

1.2.3 Natural and Manmade Features 

Demolition Range 

The natural features of the DEMO have been altered sigmficantly as a result of the demolltlon activities 

conducted and routine maintenance operations. Routine maintenance operations consist primarily of 

removing trees and other vegetation in preparation of disposal operations and the denudation of 

vegetation because of its location wlthin the blast zone. Because no significant vegetation IS present on 

top of the demolltlon area, four sedimentation ponds have been constructed down slope of the DEMO to 

intercept and collect most of the surface runoff. 

Old Rifle Range 

The ORR consists of a cleared area located on the floodplain of Turkey Creek. Manmade features at the 

ORR consist of three earthen berms used as backstops for target shooting, mechanical target holders, 

and a chain-link fenced pad for the storage of wooden pallets used in coqunction with burning operations. 

The OPR contains remnants of a wooden structure that may have been used as a shelter for target 

shooting. One earthen berm is present at the OPR. The OPR is not maintained and therefore small trees 

and brush are present throughout the area. 

1.2.4 Climatolocty 

The climate in the region of NSWC Crane can be described as temperate (NOAA, 1968). Precipitation is 

distributed evenly throughout the year, and there is no pronounced wet or dry season for this region. 

Ratnfall in the spring and summer is produced mostly from showers and thunderstorms. A peak rainfall of 

about 2 112 inches in a 24-hour period can be expected about once a year. Snowfalls of 3 Inches or more 

occur on an average of two or three times per winter season. 

Mean monthly temperatures for the region are shown in Table 1-2. Temperatures range from a mmimum 

of 27.9”F in January to a maximum of 75.7”F in July. The mean annual temperature for the area is 

52.6”F. The annual mean monthly distribution of rain and snow for the area is shown in Table 1-3. 

Annual rainfall total is about 40 inches per year wth the highest mean monthly totals occumng in the late 

spring and in the early summer period of May through July. Snowfall averages about 23 Inches a year, with 

most occurring in the winter months of December through February. 
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Long-term climatologrcal records (NOAA, 1988) for the area rndrcate that the monthly prevailing wind 

direction is southwest during the month of April through December, then shifts to the northwest durrng the 

months of January through March. The annual prevailing wind direction for the region is from the 

southwest. The annual average wrnd speed for the area is about 9.6 miles per hour (mph). 

1.2.5 Topoaraphy 

NSWC Crane is in the unglaciated area of the Crawford Uplands Physiographic Province. This province 

IS a rugged, highly vegetated, dissected plateau bounded by the Mitchell Plain Physiographic Province to 

the east and the Wabash Lowland Physiographic Province to the west (Murphy and Wade, 1998). The 

Mitchell Plain is a low dissected lkmestone plateau characterized by sinkholes and karst topographic 

features. The boundary between the Crawford Upland and the Mitchell Plain is marked by the highly 

irregular, eastern facing Chester Escarpment. Sprmgs, caverns. caves, and other solutron weathering 

features can be found along this escarpment and on the eastern edge of the NSWC Crane facility. The 

boundary between the Crawford Upland and the Mitchell Plain near the western boundary of NSWC 

Crane is gradual (Murphy and Wade, 1998). 

The terrain is predominantly rolling with moderately incised stream valleys throughout and occasronal flat 

areas in the central and northern portrons of NSWC Crane. Most of the region IS covered by deciduous 

trees and shrubs. The elevations across NSWC Crane range from about 500 feet above mean sea level 

(AMSL) to about 850 feet AMSL. 

Demolition Range 

The DEMO occupies approximately 90 acres atop two steep-sided ridge tops in the central portion of the 

NSWC Crane. The operations area of the DEMO occupies the top of a go-acre topographic ridge 

bounded on the west, south and east by two mayor surface streams, Boggs Creek and Turkey Creek. 

The area is currently unvegetated from recent demolition events. Surface elevation across the DEMO 

ranges from approximately 600 to 700 feet AMSL. 

Old Rifle Range 

The ORR occupies approximately 20 acres within the restricted zone of the DEMO. Surface elevations 

range from slightly over 600 feet AMSL along the west to 500 feet AMSL on the east, along Turkey 

Creek. The site is immediately west of NSWC Highway 8 in the flat:lying floodplain of Turkey Creek, 

immediately down slope of the DEMO. The site is a roughly rectangular, cleared area immediately 
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northeast of the DEMO. A slope is located on the boundary of the western side of the ORR, although 

most of the site consists of a flat, grass-covered area bisected from north to south by a maintained gravel 

road. West of the gravel road are located three, earthen, grass-covered berms which were used in the 

past during rifle target backstops, At the extreme southern end of the ORR is a grass-covered hillside 

which served as the ultrmate backstop for any projectiles that did not land tn the other three bunkers. 

The OPR is located rn a floodplain formed from a tributary stream channel of Turkey Creek. The elevation 

across the OPR varies from approximately 510 feet AMSL in the south to 525 feet to the north, east and 

west. Much of the area along the southeast IS marshland. 

1.2.6 Local Geoloav and Hvdrocteoloqy 

The following sections summarize the general geology, stratigraphy and hydrogeology of the NSWC 

Crane. Specific detarls regarding the geology and hydrogeology of the DEMO and ORR are also included. 

A detailed dlscussion of the general geology and hydrogeology of NSWC Crane can be found rn the Work 

Plan for Base-wide Background Soil lnvestigatron (TtNUS, 1999~). 

1.2.6.1 General Geology and Stratigraphy 

The geology at NSWC Crane is generally characterized by thrn overburden deposits overlylng bedrock. 

The overburden deposits range in depth from the surface down to 65 teet (Nohrstedt, et al., 1998) below 

ground surface (bgs). These deposits generally consist of two types: Quaternary-age unconsokdated 

deposits, and unconsolidated ‘residual soil denved from the underlying bedrock. Quaternary-age 

deposits consist of alluvial, colluvial and glacral outwash deposrts consisting of silt, sand, and gravel. 

Residual soils were derived from the underlytng sedrmentary rocks and consrst of clay, silt, sand and 

fragmented and/or parttally weathered bedrock. Bedrock underlying the NSWC Crane facility consists of 

sedimentary rocks from the Lower Pennsylvanian-age Raccoon Creek Group and the Upper 

Mtssissippian-age Stephensport and West Baden Groups. A detailed description of the general geology 

of NSWC Crane can be found tn the “Base-wide Background Soil lnvestrgation for NSWC Crane” Work 

Plan (TtNUS, 1999c). The generakzed stratigraphtc column for the NSWC Crane area is rllustrated in 

Figure l-5. 

Using the United States Department of Agriculture (USDA)/Soil Conservation Service (SCS) soil 

classification system (McElrath. 1998) the so11 at the DEMO and ORR has been classified by soil series, 

Each of these soil series is defined by various soil characteristics (e.g., grain size, erosron. slope, 

drainage, parent material or depositional source, etc.). Within these series, various sub-classes or soil 
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map units have been defined. Table 1-4 lists the soil series and map unrts present at the DEMO and 

ORR. The predominant soil type at the DEMO is Wellston-Gilprn (WnE) and at the ORR and OPR IS 

Wellston (WeC2). Both of these soil types are silty loams. 

For this study the USDA/S3 soil classifications have been categorized by the depositional environment 

(DE). These depositional units have been fully descrrbed in the “Base-wide Background Soil lnvestigatron 

for NSWC Crane” Work Plan (TtNUS, 1999~). The DE refers to the parent material and mechanism from 

which the soil was formed and determines the chemical and mineralogical composition of the so11 

(McElrath. 1998). Grain size can also affect the chemical and mineralogical make-up of a soil o[ be 

reflective of the mrneralogy. DE and soil grain we will therefore be used to characterize the soils 

collected as part of this rnvestrgation. 

Geology of the Demolition Range 

Overburden at the DEMO ranges rn thickness from 2 to 10 feet. Detarled soil mapping near the DEMO 

(McElrath, 1988) shows the area to be covered primarily by Zanesville-Udorthents complex soils and 

Wellston-Gilpin complex soils. Both of these soil types are silty loams. Zanesville soils are found on the 

ridge tops, whrle the Udorthents soils correspond to areas whrch have been affected by earth-moving 

activities. At the DEMO these two soil types are intricately Intermixed. 

The underlying bedrock on both the south and east ridges consists of interfingered and interbedded 

sandstone, shale and coal seams from the Mansfield Formation of the Pennsylvanian-age Raccoon 

Creek Group. Sandstone and shale comprise the predominant lithology. and individual beds typically 

range from 5 to 15 feet rn thickness. 

The surface geology of the DEMO has been disturbed significantly over the past 50 years as part of site 

operations which require the repeated mixing of surface soils through bulldozing. The maximum depth of 

disturbed soils is expected to be approximately 6 feet. Because of this, the DE and grain size 

classifications may not be useful as distinguishing features at this SWMU. 

Geology of the Old Rifle Range and Old Pistol Range 

This geology description of the ORR is based on information provided rn the Confirmation Work Report of 

April 1984 for Demolition Area/Old Rifle Range conducted by the U.S. Army Corps of Engineers (Dunbar, 

1984). The geology is composed of residual soils formed by weathering of the underlying parent rock, 

unconsolidated alluvium, and Pennsylvanian- and Mississippian-aged sedimentary rock. Soil thickness 
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ranges from less than 2 feet to a maximum of about 30 feet bgs. The northern portion of the site IS 

covered with occasionally flooded BurnsIde loam, the western portion with Wellston silt loam, and the 

eastern portion with frequently flooded Haymond silt loam (McElrath, 1998). The variability of soil 

thickness at the ORR reflects the erosional effects of the ancestral Turkey Creek and its tributaries. The 

thickest soil corresponds to areas of deepest fluvial incision of the rock surface and subsequent alluvial 

(stream-depostted) and colluvial (slope bebris) filling of the Turkey Creek Valley. 

The sedimentary rock underlying the ORR is Mississippian-age sedimentary rock from the Hardinsburg 

Formation of the Stephensporf Group. Bedrock at the ORR is lower in the stratigraphic sequence than at 

the DEMO. Accordingly, bedrock underlylng the ORR is comprised of the Mansfield FormatIon of the 

Pennsylvanian-age Raccoon Group (as at the DEMO) and the Golconda/Haney Formation and Big Clifty 

Formation of the Mlssissippian-age Stephensport Group. 

1.2.6.2 Hydrogeology 

Ground water in the unglaciated southwestern portion of Indiana, in general, is contained in joint openings 

of limestone and sandstone aquifers. Aquifers are generally isolated from one another vertically by less 

permeable shale units. Ground water enters the aquifers through outcrops and infiltration, and flows by 

gravity down the dip of the strata or locally in directions controlled by the potentiometrlc gradient. 

Regionally, ground water flow is expected to conform to the southwestward-dipplng bedrock with a 

gradient approaching the dip. Locally, ground water flow is likely to parallel the surface drainage on the 

installation. Wells installed for the ground water monitoring network generally showed this ground water 

flow agreed with local drainage. Seasonal fluctuations in the water table are expected to be slight 

because preclpltation is well-distributed throughout the year (Murphy, 1994; Murphy and Wade, 1996). 

Hydrogeology of the Demolition Range 

This hydrogeology description of the DEMO was based on information provided in the Confirmation Work 

Report of April 1964 for Demolition Area/Old Rifle Range conducted by the U.S. Army Corps of Engineers 

(USACE) (Dunbar. 1964). Ground water at the DEMO is flowing throughout fractures in a variety of rock 

types. Ground water elevations along the south ridge range from 648 to 595 feet AMSL. a difference of 

53 feet, while along the east ridge, ground water elevations range from 645 to 630 feet AMSL, a 

difference of 15 feet. Ground water contour maps constructed from water measurements of 27 

November 1961, show flow on the south ridge to be in opposite directions off the ridge, while on the east 

ridge, flow is toward the southeast. 
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According to the USACE, laboratory classlflcation of soils range from clay (CL and CH) to clayey sand 

(SC). These soils are light brown to grayish-brown. So11 permeabtllty ranges from 0.0 to 3.01 x 

10-s cm/set for a clay (CL) soil, which composes 79 percent of the soils samples from this site. 

Hydrogeology of the Old Rifle Range 

The hydrogeology of the ORR was based on information provided in the Confirmation Work Report of 

April 1984 for Demolition Area/Old Rifle Range conducted by the USACE (Dunbar, 1984). During well 

installation by the USACE, ground water was encountered in fractures in the sandstone at the northern 

end and in the overburden at the southern end of the ORR. The uppermost occurrence of ground water 

IS within the alluvwm, which is present over much of the ORR. Ground water elevations wtthin the 

underlylng Big Clifty-Beech Creek aquifer are similar to those in the alluvium. The two units are 

hydraulically connected and considered one unconfined aquifer in this area (Murphy and Wade, 1998). 

The occurrence and movement of ground water is closely tied to the bedrock surface (USACE, 1991). 

Ground water elevations within the site range from approximately 510 to 495 feet MSL, a difference of 15 

feet. Flow direction IS predominantly toward the east. 

According to the USACE. laboratory classification of soils range from brown to tan clayey sand (SC) to 

clay (CL and CH). Soil permeability from a clay (CL) solI was calculated to be 2.77 x 10-s cm/set (based 

on 79% of the samples from this site). 

1.2.7 Surrounding Land Use 

The rural communities surrounding NSWC Crane are in transItIon from an economic base of agriculture. 

mining, and quarrying to an economy built on manufacturing and service industries. The patterns of 

settlement, population stattstlcs, and median Income are similar throughout the region (B&RE, 1997). 

Because most of the regfon IS covered by vegetation, the area is classified as rural (B&RE, 1997). 

There IS no state or local planning within the vicmity of NSWC Crane. The only zoning and land use 

regulations are in the municipalities in the region. None of the municipalities are close enough to have an 

impact on NSWC Crane. None of the areas adjacent to NSWC Crane are zoned, and zonmg is not 

anticipated in the near future. There are no known land use or community actions under consideration or 

proposed at this time (B&AE. 1997). 
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1.2.8 Ecoloqical Communities and Habitats 

A biological characterization of NSWC Crane, including a llstmg of plants and animals found at the facility, 

is presented in the Installation Assessment (U.S. Army, 1978) and the lnittal Assessment Study (IAS; 

NEESA, 1983), and is summarized in the Environmental Monitoring Reports (Halliburton NUS, 1992% 

1992b, 1992c). A list of the species which may inhabit NSWC Crane and are protected under the U.S. 

Endangered Spews Act, Indiana Department of Natural Resources Heritage Data Center, or the U.S. 

Fish and Wildlife Service is summarized in the RCRA Facility Permit (U.S. EPA, 1995). 

1.3 FACILITY HISTORY 

This section provides a summary of historlcal site operations, and data collection and evaluation activities 

for the DR Navy and the ORR. At the end of this section is a summary of the current status of the site. 

1.3.1 General Operational History 

NSWC Crane provides material, technical, and logistical support to the Navy for equipment, weapons 

systems, and expendable and nonexpendable ordnance items. The faclllty was commlssioned on 

December 1, 1941 as the Naval Ammunition Depot (NAD). Burns City, to serve as an Inland munitions 

productlon and storage center. In 1943, the facility name was changed to NAD Crane in honor of 

Commodore William Montgomery Crane, the first chief of the Navy’s Bureau of Ordnance. The name 

changed again In 1975 to Naval Weapons Support Center to reflect the facility’s growing tnvolvement In 

high-technology weapons system. In 1977, the Secretary of Defense combined all conventional 

ammunition acquisition under the responsibility of a single service. The ammunition production and 

storage function was given to the Army, and the Crane Army Ammunition Activity (CAAA) was established 

as a Crane tenant to accompksh this task for Naval ammunition. In 1992, based on changing missions 

and alignment, the facility name was changed again to the Naval Surface Warfare Center Crane. The 

Army has assumed ordnance production, storage, and related responsibilities under the single-service 

management directwe. All enwronmental activities on the installation, includmg permitting activities. 

remain the responsibility of the Navy. Although ordnance production and storage still resides on Base, 

NSWC Crane serves a modern and sophisticated Navy as a recognized leader in diverse and highly 

technical product lines, such as microwave dewces, acoustic sensors, small arms, microelectronics 

technology, and more. The Army currently exists as a tenant actiwty on the Base as do all major 

branches of the Department of Defense (DOD), including the Coast Guard and the Defense Reutilization 

and Markettng Offlce (DRMO). 
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1.3.2 Demolition Ranae Navy Operational History 

Much has been documented regarding ordnance treatment operations at the DR Army, which is the south 

ridge of the DEMO (TtNUS, 1999a). Yet, documentation concerning DR Navy operatrons on the east 

ridge of the DEMO is not as voluminous. Activities at the DR Navy are known to have been primarily 

Explosrve Ordnance Detachment (EOD) trarnmg and treatment of smaller quantities of unexploded 

ordnance (UXO) that are discovered on the Base. Frequent or large-scale demolition does not take place 

at the DR Navy, and therefore this area (operating unit) is not included as part of the NSWC Crane RCRA 

Subpart X Permit whrch was signed 1 l/29/99 and became effective l/13/00. 

Based on the low frequency and volume of demolition activity, pyrotechnic excavation and mrxtng of the 

surface soils is not as frequent as at the DR Army. However, the DR Navy IS bulldozed periodically as 

part of demolition activities. Soil IS pushed aside to make depressions for ordnance that is about to be 

detonated, the ordnance IS placed Into the depression, and the depression IS back-frlled with soil to muffle 

the subsequent blast and to limit the range of ejecta from the detonation. After a detonation, bulldozmg IS 

used to regrade the detonation area. The bulldozing results In the mrxing and redistribution of surface 

soils and any envrronmental contaminants that have been released to the soils. 

Chemical contaminant release mechanrsms include penetrahon of soils by ordnance constituents and 

combustion products, as well as airborne dispersal of contaminants In the form of ordnance constrtuents 

and combustion products. Vertical migration of contaminants under the influence of downward 

percolating rarnfall is probable. Surface runoff of contaminated soils is also probable, although the 

direction and degree of erosron is not easy to estimate because of periodic redistribution of soils by 

bulldozing. Downward-migrating contaminants could potentrally reach the water table, and previous 

ground water analyses have Indicated the existence of elevated concentrations of metals, especially 

manganese, in the ground water. 

1.3.3 Old Rifle Ranqe Operational History 

1.3.3.1 ORR 

The ORR has been in use since the early 1940s. During the 1940’s it was utrlized as a practice firing 

range for small caliber arms. In the 1950’s and 1960’s, the range was used primarily for flashrng material 

associated with explosives. Flashing was performed on the ground with the energetic material in contact 

with the soils. In the 1970’s. this area was used for the test firing of flares and other pyrotechnic items, 

again in contact with the soils. Tests were also conducted by detonating a charge of hrgh explosive on a 
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sheet of metal. Explosive resrdue and fragments may have been dispersed III radial patterns from, and 

pnmarily downwind of, the point of detonatron. 

A gravel access road bisects the ORR from north to south. The access road leads to various ground 

water monttonng wells located within the ORR and to a powder bumrng area. This Yellow D burning 

area, located in the northern part of the ORR, IS approxrmately one acre rn size. West of the access road 

and south of the Yellow D burning area, are located three earthen berms which were used as back stops 

durrng rifle target practice. At the extreme southern end of the ORR is a hrllside whrch served as the 

ultimate back stop for any profectiles that drd not strike one of the other three berms. 

In early 1980, three plastic-lined shallow pits were constructed for burning bulk explosives and 

pyrotechnics. Around 1984, metal pans measuring 14 feet long by 7 feet wide by 1 foot deep were 

rnstalled on top of the existrng lined prts. No surface preparation of the burn areas occurred prior to the 

installation of the pans. Solid bulk propellant and explosives were open-burned (thermally treated) in 

three clay-lined steel pans at the ORR. The pans had aluminum lids for use when the pans were not in 

operation. 

Open bumrng begins with pouring and spreading of the propellantiexplosrve uniformly over the burn pan 

and is followed by remote ignltron. After combustion, ash is cleaned out of the burn pan and any pop out 

(ejected material) is collected for disposal (TtNUS, 1999a). The average burn time for 9,000 pounds of 

ammonium prcrate (Yellow D) profectiles is approximately two hours, while 500 pounds of bulk Yellow D 

wrll burn in each of three pans for up to four hours. Thus provides ample time for aerral dispersal of 

combustion products. Such products may include steam, carbon droxrde, carbon monoxide, nitrogen, 

nitrogen oxrdes, finely drvided uncombusted propellant/explosrve. and other chemical combustron 

products, depending on the material being burned and the completeness of combustion. Individual burn 

duration varies depending on moisture or other inert material content. Metal scrap collected from the 

DEMO is also flashed in this area to assure complete deactivation of any residual explosives which may 

have rematned on or within the material. Thus, metal contaminants may also be vaporized and released 

during combustion operations. The quantrties of materials that have been released under normal 

operatrons has not been estimated. 

In 1997, three concrete-lined burn pads were constructed at the ORR for the flashing and thermal 

treatment of Yellow D projectiles, bulk Yellow D and suspect explosive-contaminated materials. 

lnstallatton of these concrete pads occurred over the preexisting burn areas, again wrth no remediation of 

the underlying soil conducted. The original liners beneath the burn areas are sttll in place, however. 
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The concrete burn pads have 1%inch high sidewalls with an 8-inch thick remforced concrete floor sloped 

toward the center, where a graded collection system drrects any precipitation to a collection sump. The 

floors of these concrete pads are covered with 6 inches of sand to prevent damage due to the intense 

heat of the burning operations. If necessary, uncontaminated and untreated lumber (dunnage) is added 

to the pads to facilitate combustron. Strict procedures are enforced to prohibit the use of 

pentachlorophenol-treated materials as dunnage. thus reducing the potential for forming chlorinated 

organic combustion products. 

1.3.3.2 OPR 

Very llttle is known of hrstorical operatrons at the OPR other than it was used for pistol training. The OPR 

apparently had two target ranges used for small caliber weapons and a wooden frame structure whrch 

may have served as a shelter for the marksmen. One of the ranges at the OPR was oriented east-west 

and used the side of a hill as a backstop. A stationary target platform constructed from metal popes 

extended approximately 20 feet parallel to this hillside. During firing operations, the marksmen apparently 

stood close to or within the wooden structure and fired toward the west at a target located rn front of the 

hillside. Spent cartridges may have been ejected onto the ground and then put into contamers within the 

shed or into 55.gallon drums that are still present at the site. The second firing range at the OPR was 

oriented roughly north-south and used a manmade earthen berm as a backstop. No evidence of a 

permanent target holder is present a! this range. During firing operations, the marksmen apparently 

stood close to the wooden shed and fired to the north into the berm. Currently, the area is vegetated and 

in an “unmarntained” condition. Frgure 1-6 shows a generalized layout of historical operations. 

1.3.4 Evaluation of Historical Data 

Numerous environmental investigations have been conducted at the DR Navy and ORR over the past 10 

years. A detailed, chronologrcal presentatron of these Investigations and other relevant acttvities is 

provided in Appendix A. Soil and ground water have been sampled and a risk assessment was 

conducted. Figures 1-7 and l-8, respectrvely, show hrstorical soil and ground water sample locations at 

the DEMO. Figures 1-9 and l-10, respectrvely, show historical soil and ground water sample locatrons at 

the ORR. The risk assessment is documented in the Current Contamination Conditions Risk Assessment 

(TtNUS, 1999a). Certain background data were considered to be suspect during the historical 

investigations because the background concentrations of certain metals were greater than SWMU 

concentrations for the same metals. Furthermore, it was discovered that very little of the historical 

analytical data had undergone a sufficiently rigorous data validation to meet the minimum data usabilrty 

standards for risk assessment. The U.S. EPA and Its contractor investigated this situation by conducting 
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detarled data assessments. They determtned that certain data sets should be rejected. For example, the 

USACE laboratory non-explosives soils data for the ORR were rejected because of incomplete QC 

documentation. Some resampling was conducted for the CCCRA, but most rejected data were not 

completely replaced as part of thts resampling. Tables 1-5 and 1-6 present all of the data used in the 

CCCRA for SWMU 7 and SWMU 6, respectively. The investigative chronology is depicted graphically in 

Figure l-1 1. 

Because of the questionable or unknown quality of much of the data from past investigations, little of the 

data has been used for planning this Phase III RFI. However, the rejected metals data were used as 

markers for other COCs to provide an initial estrmate of the extent of chemical contamination at the ORR. 

This initial estimate was used to select locattons for collecttng.additional sotI samples. The rejected metals 

data were judged to be usable In this regard for the following reasons: 

. Rather than being of known poor quality, the data were rejected because their quality is wholly or 

partially undocumented. Thus, the data could actually be of sattsfactory quality. 

l The selection of sampling locations IS an inexact undertaking and relies heavily on professional 

judgment. The rejected metals data add objecttvity to that judgment by providing numerical 

concentration estimates. 

. Review of the sampling locattons based on the rejected data appear to be reasonable for this project 

(See Section 4). 

. If any more than a single round of soil samples must be collected, the data from the first round of 

sampling will be used as a basis for selecting the subsequent samplrng locations. 

1.3.5 Current Site Status 

Out of the 1999 CCCRA came a list of COCs for both the DR Navy and the ORR (Table l-l). Elevated 

concentrations of metals, especially manganese, were detected in the ground water at the DR Navy. This 

lead to the suspicion that a manganese hot spot exists in soils and that the soils are contaminating the 

ground water. 

A site visit was conducted on March 4, 1998 to Identify Information needed to complete the RFI Work 

Plan for soils at the DEMO and the ORR. Conclustons from that visit are as follows: 
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. The Environmental Sate Manager (ESM) confirmed that the primary focus of soil investigation at the 

DR Navy IS to better define the location and extent of the manganese hot spot at the DR Navy. 

. The ESM also confirmed that soil data are needed to characterize potential contamination in the soils 

of the OPR backstop, the hillside to the west of the pistol range firing Ilne. soils close to the 55-gallon 

drums, and the upper reaches of the hillside behind the final concrete-reinforced backstop/target 

mechanism located on the south end of the rifle range. Also, additional soil samples may be needed 

on, and at the base of, the berms in the main area of the range. 

In a teleconference held on May 4. 1999 among TtNUS, the Navy and the U.S. EPA Region 5, a draft of 

Section 1 of this QAPP was discussed. During that teleconference, the list of 14 COCs was confirmed to 

be accurate and comprehenswe for this project. Hexahydro-1,3.5-trinotro-I ,3,5-triatine (RDX) was 

eliminated as part of this Investigation for the DR Navy because it has no bearing‘on determining the 

location or extent of a manganese hot spot in soils. This final list of project target analytes is presented in 

Table l-7. 

The U.S. EPA Region 5 indicated during the May 4, 1999 teleconference that all concerns regarding other 

contaminants had been addressed by virtue of the completed CCCRA conducted by RE&I. Another 

signrficant outcome was consensus that the Navy would be responsible for deciding whether interim 

remedial measures would be warranted at the DR Navy based on the results of the Phase Ill RFI. A final 

outcome was agreement that no additional data collection is necessary at the DR Army at this time. 

Specific conclusions for each site are as follows: 

SWMU 6 - Demolition Range 

The extent of all COC contamination at the DEMO (including both the DR Navy and the DR Army) is not 

an Issue as It has been addressed satisfactorily by other actiwties, including previous sampling and the 

completed CCCRA. The only outstanding ISSUE at the DR Navy is further characterization of the 

manganese hot spot. TtNUS was assigned the responsibility of evaluating the historical ground water 

data for wells near the alleged hot spot and making recommendations for additional investigation. It was 

suggested that this should include developing and samplrng the wells in questron prior to identifying soil 

sampling locations (if needed). 
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SWMU 7 - Old Rifle Range 

The extent of contamination is the primary issue at the ORR, which Includes the OPR located to the north 

of the ORR proper. This area has not been wwestigated and was recently identlfted as having pistol 

shooting operations. The 1966 aerial photographs and site inspection clearly indicate this as a possibility. 

This QAPP addresses the need for investigation in this area. 

1.4 INTENDED DATA USES 

This section provides a detailed description of the project target parameters and intended data uses 

1.4.1 Proiect Tar@ Parameters 

Pro]ect target parameters are presented I” Table l-7 for each area being Investigated. Most parameters 

are critical to the success of the project. Non-critical parameters are identified with a footnote In the table. 

All field and laboratory target parameter results greater than or equal to reporting limits (RLs) will be 

reported. RLs for field parameters are based upon instrument or test kit capabilities and specifications. 

AnalytIcal results for Table l-7 analytes that are less than applicable RLs will be reported with a “U” flag. 

The “U” flag signifies that the sample was analyzed for the analyte but that the analyte was not detected 

at a concentration greater than or equal to the RL. The RLs are based in part on best professional 

judgment and also on statistical computations for determintng method detectlo” limits (MDLs) in 

accordance with 40CFR Parf 136, Appendix B (for organic analfles), or instrument detection limits (IDLs) 

I” accordance with the U.S. EPA Contract Laboratory Program (for metals). Sample-specific RLs will be 

computed for each sample to account for variations in the RL that are caused by factors such as sample 

moisture content, the size of the sample aliquot used in the analysis, and dilutions. The sample-specific 

RLs represent the lowest analyte concentrations that can be reported with confidence that the reported 

value approximates the true value. 

1.4.1.1 Field Parameters 

Several field measurements will be made for this investigation, some of which are classified as critical and 

some of which are classified as non-critical. The success of the project rests on the ability to acquire the 

desired critical measurements. Non-critical measurements are useful aids when lnterpretlng critical target 

parameter data. Some of the non-critical measurements may also find additional uses in the future. 
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Soil grain size and depth are classified as critical parameters, but they may not be critical to the 

successful interpretation of project data. The reason for this IS that the “Base-Wide Background Soil 

Investigation for NSWC Crane” has not been completed and it is not known whether soil grain size and 

depth are distinguishing characteristics associated with metal concentrations at NSWC Crane. A further 

complicating factor for the DR Navy is that surface and subsurface soils have been blended as part of 

restoring site conditions following detonations. Whether or not these parameters turn out to be critical, It 

IS essential to measure them in the field for both the DR Navy and the ORR I” anticipation of potentially 

needing that Information when interpreting the data. 

At the DR Navy, field determinations of ground water pH, specific conductance, temperature. turbidity and 

monitoring well water level will be made. These data will be used to assist in the interpretation of metal 

concentrations and explanations for the use of each parameter are provided in Table 1-7. Turbidity wll 

be the last measurement used to establish the attainment of stable well conditions prior to ground water 

sampling, and is a crItIcal parameter in this regard. 

Table l-8 presents the RLs for the ground water target parameters measured in the field 

1.4.1.2 Laboratory Parameters 

Laboratory analyses will be used to estimate target analyte concentrations in ground water and soils. 

With the exception of RDX at the DR Navy , the target analytes are those identified in the CCCRA 

(TtNUS. 1999a) as COCs. RDX was eliminated as a COC for the DR Navy because it has no bearing on 

the existence or detectIon of a manganese hot spot. 

Use of target analyte data for decision making is described in Sectlons 1.4.2 and 12.4. All metal 

concentrations in soil for the DR Navy have been identified as critical parameters, although manganese is 

the only metal used to delineate the extent of any hot spot. The reason for including the other metals as 

critical parameters is that they were identified as COCs and they could corroborate the manganese data 

when evaluating the existence of a metal hot spot. 

Part of the data use Includes comparisons of metal concentrations at the DR Navy and ORR to soil 

background concentrations. However, the background concentrations will not be known until the “Base- 

Wide Background Soil Investigation for NSWC Crane” is completed. The anticipated completion date for 

that investigation is June, 2000. 
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The data use also requires comparison of the analytical data to human health FiBTLs, which are actton 

levels derived from RBSLs. In general, the RBTL IS the lowest (I&. most conservatbve) RBSL. 

Exceptions to this rule do exist when the lowest measurable analyte concentration using best available 

routine analytical technology is greater than the lowest RBSL. This IS explained further in the folIowIng 

paragraphs. Table 1-9 provides a list of the laboratory parameters, laboratory detection and reportcng 

limits. FiBSLs, and RBTLs for water and soil. Tabular presentations of the criteria used as a basis for 

determining the RBSLs for soil and ground water are provided in Tables l-10 and l-1 1, respectively. The 

following IS a list of those risk-based cnterla: 

. U.S. EPA Generic Soil Screening Levels (SSLs) for Ingestion, Inhalation and Migration to Ground 

Water (U.S. EPA, 1996a) 

l U.S. EPA Region 9 Prellmlnary Remediation Goals (PRGs) for Residential and Industrial Land Use 

(U.S. EPA, 1999b) 

Water Criteria 

l Federal Maximum Contaminant Levels (MCLs) (U.S. EPA, 1996b) 

l U.S. EPA Region 9 PRGs for Tap Water (U.S. EPA, 1999b) 

. Indiana Department of Environmental Management (IDEM) Tier I Default Residential Ground Water 

Cleanup Levels (IDEM. 1997) 

TtNUS worked closely with the subcontracted analytical laboratory to select and optimize analytical 

methods In an effort to attain, to the greatest extent possible, laboratory RLs that are less than or equal to 

the lowest RBSLs. For example, PAHs will be quantified using SW-646 Method 827OC with selective Ion 

monitoring (SIM) to achieve reporting limits that are less than the lowest RBSLs. Another example of the 

efforts undertaken to achieve similar performance improvements is the use of SW-846 Method 6020 

(inductively coupled plasma [ICP]/mass spectrometry[MS]) in place of SW-646 Method 60108 

(ICP/atomic emlsslon spectrometry [AES]) for selected metals. 
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Despite the efforts to achieve RLs that are less than or equal to the lowest RBSLs for all analytes, the 

RLs for arsenic in water and the RLs for arsenic, 2,6dinttrotoluene (2,6-DNT), RDX and 

2.4,6-trinitrotoluene (2.4.6-TNT) in soil do not meet the associated RBSLs. The RLs for these chemicals 

are marked with an asterisk (*) on Table 1-9. The problem of metal RLs being greater than lowest RBSLs 

was discussed during the Pre-QAPP meeting for the NSWC Crane Background Sort Investigation held at 

U.S. EPA Region 5 Headquarters on March 2. 1999. This QAPP also addresses the determination of 

metal concentrations in soils, so the previous discussions held for the background study are viewed to be 

relevant for thts investigation. The problem of organic chemrcals exceeding risk-based target levels has 

also been raised in past discussrons wrth U.S. EPA Regron 5 representatives. The followmg text 

summarizes the rattonale for using the analytical methods established in this QAPP and presented on 

Table l-9. 

A routrne mass spectrometric/SlM analysis technique is not available for 2.6.DNT, RDX and 2,4,6-TNT. 

The RLs In Table 1-9 for 2,6DNT, RDX and 2.4,6-TNT are the lowest achrevable RLs under routine 

analytical conditions, yet they are greater than the lowest RBSLs. This situation is not reconcilable. 

Consequently, the RLs for those analytes in soil will be used as the RBTLs (action levels) for establishtng 

extent of contamination at the ORR. 

Past data suggest that arsenic concentrations will exceed the lowest soil RBSLs significantly, so a soil RL 

greater than the lowest soil RBSL is not expected to be problematic. For arsenic in ground water, 

analysis results will be reported to the RL. The tabulated RL for arsenic is the best achievable under 

routine analytical conditions, therefore the data reported to the RL must suffice. A mitigating factor IS that 

only water manganese data wrll be used to establish the sampling locations for sorl sampling at the DR 

Navy, Therefore, failure to achieve the lowest RBSLs for metals other than manganese in ground water 

is not critical to the success of this investigation. Consequently, the RL for arsenic in water will be used 

as the RBTL (actron level). 

1.4.2 Decision Rules 

The understanding of the site as described above and the DQO process outputs to this point are 

consolidated in this section into succinct descrtptions of how the data will be used for each SWMU. 

1.4.2.1 Definition 

The decision rule is a statement which integrates DO0 planning process outputs Into a concrse summary 

of how data will be interpreted when making decrsions about the site berng investigated. In this case, 

different decision rules have been developed for the DR Navy and the ORR. For both SWMUs, the 
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decision rules form a basis for establlshlng a sampling plan design that will enable data of the correct 

type, quantity and quality to be collected for attaining project objectives. Where krlging IS incorporated Into 

the decision rule, It IS understood that the kriged surface indicates the three-dimensional perimeter at 

which the soil or ground water contamination IS greater than the indicated action level (e.g.. 2x mean 

background concentration. 5x mean background concentration, or RBTLs). 

In the discussions followmg, all references to soil background concentrations for metals refer to the mean 

background concentrations to be determmed under the “Base-wide Background Soil Investigation for 

NSWC Crane” which is currently in progress. Background soil comparisons WIII consider the so11 sample 

deposItIonal area, grain sze and depth. 

Two times (2x) the mean background concentration will be used at the ORR for determining whether 

inorganIc contaminants are site-related or not. The rationale for this multlple (2x) is based upon 

commonly accepted environmental practice that this multiple adequately discriminates between metals 

concentrations that occur naturally and those that are elevated based upon site operations. 

Five times (5x) the mean background concentratton will be used at the DR Navy for determining one of 

the boundary conditions for the soil manganese hot spot. For this project a hot spot is defined as a highly 

concentrated source area rather than a non-source area that exhibits elevated contamination as a result 

of hazardous waste operations. The ratIonale for this multiple (5x) is based upon professional judgement 

that It sets a hot spot level high enough to be clearly elevated, and yet not so low as to encompass an 

entire site known to have contamination. 

1.4.2.2 DR Navy Decision Rule 

Ground water 

If ground water manganese data exhibit an elevated concentration (using RCRA Subpart F down-gradient 

and up-gradient water statistical comparisons) in at least one well AND the elevated concentration 

exceeds the applicable ground water RBTL in the same well, conduct a geophysical survey and soil 

sampling to delineate the extent of manganese concentrations in soil that exceed BOTH the RBTL and 5x 

the mean background concentration. If no ground water manganese concentration is elevated relative to 

the upgradient well AND greater than the applicable ground water RBTL level, take no further actjon. 
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If, after collecting the first round of samples: 

1. the greatest kriged soll manganese concentration (50 percent confidence bound) exceeds the 

manganese RBTL AND 5x mean background concentration: 

. if the horizontal and vertical extent of manganese concentrations greater than RBTL AND 5x 

mean background concentration has not been bounded, conduct another round of sampling 

to further delineate the horizontal and vertical extent (to a maximum 10 foot* depth) of 

manganese concentrations greater than both the RBTL AND 5x mean background 

concentration. 

. 11 the vertical extent of manganese concentrations greater than RBTL AND 5x mean 

background concentration has not been bounded at depths within 10 feet* of the ground 

surface, discuss with U.S. EPA Region 5 the need to sample soil at depths greater than 10 

feet’ in another round of sampling to establish the vertical extent of manganese 

concentrations exceeding the hot spot criteria. 

2. the greatest kriged soil manganese concentration (50 percent confidence bound) in the 0- to 

i-foot and E- to lo-foot’ intervals is less than the manganese RBTL OR is less than 5x mean 

background concentration, take no further action. 

If, after the nlh round of soil samplmg: 

. kriged manganese concentration gradients (50 percent confidence bound) suggest that 

manganese concentrations greater than RBTL AND 5x mean background concentratton exist 

beyond the three-dimenslonal perimeter of sampling, document the potential need for 

additional sampling to further deltneate manganese concentrations exceeding the 

manganese RBTL AND 5x mean background concentration, and conduct further sampling, if 

requested by U.S. EPA Region 5. 

. the perimeter surface over which kriged manganese concentration gradients (50 percent 

confidence bound) change from greater than RBTL AND 5x mean background concentration 

to less than EITHER RBTL OR 5x mean background concentration is established, take no 

further action. 

* Samples will not be collected from bedrock, in the water table or from beyond the DR Navy boundary 

without discussions among TtNUS, the Navy, and U.S. EPA Region 5. 
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1.4.2.3 SWMU 7, ORR (OPRIORR) Decision Rule, Soil Only 

This de&on rule applies to each area within SWMU 7 that IS under investigation, namely, the OPR. and 

the burn pan area and the berm area, collectively referred to as the ORR: 

If, In the first round of sampltng the contamination boundary assoctated with SWMU 7 IS not attamed (i.e., 

at least one COG concentration is greater than 2x mean background concentration AND the RBTL in the 

first round of sampling based on knglng at 50 percent confidence), collect another round of samples. If, 

after a second round of sampling, the contamlnatlon boundary IS not attained based on kriging (1.e.. 2x 

mean background concentration AND RBTL still exceeded), discuss alternative actIons with the Navy and 

U. S. EPA Region 5. If the contamination boundary is reached (i.e., COC concentration < 2x mean 

background concentration OR RBTL) within n sampling rounds, stop sampling and write a RFI report with 

appropriate recommendations. The stopplng rule wtll be “krlged COC concentration <2x mean 

background concentration OR RBTL” for all COCs in all samples. 

Samples will not be collected from bedrock or from beyond the ORR boundary without discussions 

among TtNUS. the Navy, and U.S. EPA Region 5. 

1.5 SCHEDULE 

Figure l-12 depicts the proposed schedule for QAPP completion and proposed field activities 
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TABLE 1-l 

CHEMICALS OF CONCERN IDENTIFIED 
THROUGH HUMAN HEALTH RISK ASSESSMENT AND ASSOCIATED SWMUs 

NSWC CRANE, CRANE, INDIANA 

DR Navy, ORR, 
Chemicals of Concern SWMU 6 SWMU 7 

METALS 

Aluminum X(‘l 

Arsenic XC’) XC’) 

Beryllium X(W) X13) 

Manganese X”) XC’) 

Nickel Xl11 

ENERGETICS 

2,4,6-Tnnltrotoluene XC’) 

2,6-Dlnitrotoulene Xl11 

Hexahydro-1,3,5-trlnltro-1,3,5Wazine (RDX) XC’) XC’) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Benzo(a)anthracene XC’) 
1 

Ben7ola~nVrWlA 

Benzo(b)fluoranthene 
Dlbc ?nzo(a.h)anthracene 

Indenofl.2.3-cd)ovrene 

I I X12) I 

X(Z) 

Xl21 

I I X(2) 
I ,.. ,., I I I 

ORGANOCHLORINE PESTICIDES 

Heptachlor Epoxlde 1 XC’) 
I 

1 Based on Ingestion of ground water 
2 Based on Ingestion of beef and milk 
3 Based on dermal contact with ground water 
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TABLE 1-2 

CLIMATOLOGICAL 
MEAN MONTHLY TEMPERATURES= 

NSWC CRANE, CRANE, INDIANA 

Month 1 Mean Monthly Temperature (OF) 

Januarv I 27.9 

February 30.6 

March 40.3 

April 52.0 

MSV 62.5 

June 

July 

August 

September 

71.7 

75.7 

73.6 

66.8 

October 55.3 

November 42.0 

December 31.8 

Mean Anrwal 52.6 

f Reference: NOAA, 1988. 
“F - degrees Fahrenheit 
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TABLE l-3 

CLIMATOLOGICAL MEAN MONTHLY RAINFALL 
AND SNOWFALL AMOUNTS’ 

NSWC CRANE, CRANE, INDIANA 

Reference: NOAA, 1988. 

1 lndmtes snowfall amounts less than 0.01 inch. 
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TABLE 1-4 

SOIL TYPES AT DR AND ORR 
NSWC CRANE, CRANE, INDIANA 

SWMU Name Abbreviated Soil Type Approximate 
Name Percentage 

Demolition Range DR WnE 75 

znc 5 

ZaB 5 

WeD2 5 

ZaC2 5 

WeC2 5 

Old Rifle Range ORR WeC2 60 

Bu 15 
WeD2 IO 
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TABLE 1-5 

ORR HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT 
NSWC CRANE, CRANE, INDIANA 
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M ALUMINUM I I I I , 
M ALUMINUM SITE il 1 CR9507%An61 
M ALUMINUM 

ALUMI..,... 31 I c i i crnJr”rod-“5 
ALUMINUM SITE / / CR9707SS-05 
ALUMINUM SITE li CR9707SS-05 
ALUMINUM SITE il CR9707SS-09 
ALUMINUM SITE il CR9707SS-12 
ALUMINUM SITE II CR9707SS12 
ARSENIC SITE / I c--- --^^ ““- 
ARSENIC SITE li CR95-07SS-A05 
ARSENIC SITE /I CR95-07SS-A06 
ARSENIC SITE I/ CR9707SS01 
ARSFNIC SITE A--- II 

e,-rr / I M AtiD 31 I c , b”Ol VI ati-45 
M ARSENIC SITE ! CR9707SS05 1 ; ; 
M ARSENIC SI I t II -t 
M ARSENIC SITE il 1 CR9707SS-12 1 

SITE // ( CR9707SS-17 1 

CR9707SSOr 

‘SS-0504-l 1 6240 1 J IMG/Kr 

CR9707SS-1 
CR95-07SS-E 
CR95-07SS-f 
0395.07SSf 
CR9707SS0 
CR9707SS-0-v. 
CR9707SS0504-1 
CR9707SS0504-2 
CR9707SSO! 
CR9707SS1: 
----^-^^ 
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TABLE 1-6 

DR NAVY HISTORICAL SOIL DATA USED IN THE RISK ASSESSMENT 
NSWC CRANE, CRANE, INDIANA 

PAGE 4 OF 4 
I I I I I I I I I I 

M NICKEL NAVY 08123195 CR95-06SS-A06 CR95-06SS-A06-01 10.6 MGIKG 10.6 
EXP RDX NAVY 08/23/95 CR95-06SSA04 CR95-06SS-A04-01 732 J UG/KG 732 J 
EXP RDX NAVY 08123195 CR95-06SS-A05 CR95-06SS-A05-01 1000 U UG/KG 1000 U 
EXP RDX NAVY 08/23/95 CR95-06SS-A06 CR95-06SS-A06-01 1000 U UG/KG 1000 U 
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OR NAVY, ORR, 

Chemical of Concern SWMU 6 (soil SWMU 7 Intended Data Use 

and ground (soil only) 

water) 

TO eS,ab,lSh extent Of SOlI cO”tamlnatlO” 

x To establi*h extent of soil contamlnatlon. 

x To establish extent of so11 contamlnatlon. 

x To estabksh extent of so,, c~ntaml”atlo” and to establish the 

“ho, spot” boundary for the DR Navy 

NlCkd x,” TO establish extent of soil contamination 

Energetics 

2.4.6.Tnnltrotoluene x To estabksh extent of soil contamlnatlon. 

2.6.Dinltrotoulene x TO estabksh efient of sol, contaminaflon 

RDX (3) x TO estabksh exfenf of solI contaml”atl0” 

Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene x To establwh extent of soil contamlnatlon. 

EWZ”*O(Ft,pp”e x To estabhsh extent of SM, c0”taml”atlo”. 

Benzo(b)fluoranthene x To establish extent of soll contamlnatlon. 

D,benzo(a.h)anthracene x To establjsh extent of soil contamlnatlon 

,ndeno(l.2.3-cd)pyrene x To es,ab,,sh extent of sol, confamlnatlo”. 

Organochlorine Pesticides 

Heptachlor Epoxlde x TO estabksh presence and extent Of co”taml”atlo”, 11 any. 

‘Y~~“,,.,,yr a,m.*.v.“.” 

Depositiona, Environment 

(SOlI only) 

x X This parameter is used for identifying sol, sampkng locations ln 
the honzonta, direction for comparison to background 

concentrations clawfled according to deposltlona, environment. 

x X Used to estabksh which background data set is most 

comparable for background comparisons. For surface soils 
grain swe 1s not a useful as it might be for other lnvestlgatlons 

because of the lkke,lhoOd of blending in the surface that has 

taken place between surtace and subsurface ~011s. 

pH (ground water) p’ To verify whether elevated metal concentratons are related to 

depressed pH. Measured to establish well stab!laatnn prior to 

m,,ec,,“g ground water samples. Also generally useful for data 

lnterpretatlon and potential future uses 

Sample DeptMxat~on x x These parameters are used for Identifying soil and water sample 
locations I” the vertxal and horizontal direction and will be used 

in kriglng. 

CT0 0056 



TABLE 1-7 

WATER AND SOIL TARGET PARAMETERS 
NSWC CRANE, CRANE, INDIANA 

PAGE 2 OF 2 

NSWC Crane 
QAPP 

Revlslo” 1 
Date Februaly 2000 

secmn 1 
Page 4, Of 71 

DR NAVY, ORR, 

Chemical of Concern SWMU 6 (soil SWMU 7 
and ground (soil only) 

water, 

Intended Data “se 

Supporting Parameters (Continued) 

“I::::.-. 

W$erafure (ground water 1 1 

Turbldlty (ground water only) 

XI 

Water Level (ground wafer 

O”fY) 

x’z’ 

Measured to establish well stabhzafion prtor to col,ect,ng 
ground water samples. Ah, collected s~m”,fanw”s,y mth other 

field measurements because I, prowdes add,,,ona, data ah,“, 

site condltlons at essenf~ally no additIonal cosf. May have other 
use* I” me future 

Measured to estabkh well s,ablluat,o” pr,or lo co,,ect,“g 

ground w&r samples. Also measured because pH and 
spectflc cond”ctWy are temperature dependent. 

Measured fo estabkh well stabllizatlon prior lo collecting 
ground water samples 

Measured as a matter of ro”,,“e. used to check pofent~ometr~c 
*“mce. 1, necessa!y 

1 For these metals. the extent of soil contam~naf~on will be delineated only wlthln the area of any manganese hot spot. 
2 NO”-C”tlCal parameter 
3 Although a COC at tfm SWMU, RDX 15 not associated with the hot spot ~~s”e (see Seaon 1 4.1 2) 
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TABLE 1-8 

AQUEOUS FIELD TARGET PARAMETERS 
AND REPORTING LIMITS, DR NAVY ONLY 

NSWC CRANE, CRANE, INDIANA 

Parameter Reporting Limit 

-PH NA 
Specific Conductance 0.02 umhoskm 

Temperature 0.5 “C 

Turbidity 1 NTU 
Water Level 0.01 feet 

NA = Not applicable 
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TABLE 1-9 

TARGET PARAMETER MDLsllDLs, RLs, AND RISK-BASED TARGET LEVELS 
NSWC CRANE, CRANE, INDIANA 

Chemical 

Aqueous Samples Soil Samples 

Laboratory Laboratory Lowest Risk Based Risk Based Laboratory Laboratory Lowest Risk Risk-Based 
MDlilDL”’ RL”’ Screening Level”’ Target Level’l’ MDUIDL”’ RL”’ Based Screening Target Level 

WL) WL) @g/L) WL) (mg/W OwW LL?V&’ (mg/kg) I” 

(WW 

ENERGETICS (SW-646 METHOD 6330) 

2.6.Dlnltrotoulene . 01’ 0 5’ 3E-5 05 

Hexahydro-1.3.5.tn”,tro- 015 0 5’ 0 0002 (4) 05 
1,3,5~t”az1”e (RDX) 

2.4.6.Tnn,trotolueoe 01 0 5’ 0 005 Id/ 05 

POLYCYCLIC AROMATIC HYDROCARBONS (SW.646 METHOD 627OC SIM) 

Benzo(a)a”thracene . 0 00051 0 cl33 0 08 0 08 

Benro(a)pyrene 0 0004 0 033 0 062 0 062 

Be”zo(b)fluoranthene 0.00056 0.033 02 02 

Dlbenzo(a,h)anthracene . 0 00051 0 033 0 062 0.062 

Indeno(l,2,3-cd)pyre”e 0.00056 0 033 0 62 0 62 

ORGANOCHLORINE PESTICIDES (SW-646 METHOD 6061A) 

Heptachlor Epwde 0.00042 00017 0 03 0 03 I 
METALS (SW-636 METHOD 6020, ICP/MS) 

Arsenic 0.23 1.0’ 0 045 10 0 15 05 0 39 0.39 

Beryllium 0 09 1.0 4 4 0.15 0.5 3 3 

N,ckel 0 13 10 100 100 0.15 5 7 7 

METALS (SW-636 METHOD 60108, ICPAES) 

Aluminum 76 200 36,000 36,000 6.8 20 76,000 76.000 

Manganese 1.7 15 660 860 0.15 1.5 38 ‘4) 38 

. Asterisk lndlcates those chem&s for whjch the laboratory detectlo” l~rn~t or reporting l~rn~t exceeds the lowest risk-based screening level for the prqect. 
1 Values provided by Lacks Testing Laboratories, Inc. IDLs apply to metals only. MDLs apply to organic chemicals only. For soll samples, IDLs and assoxted RLs assume 1 g 

of so11 I” 100 mL of dlgestate. For MDLs and RLs for organic chemeals. the values I” thus table are based on standard, method.speclf!c reqwements 
o 

2 Value is based on human risk-based crlterla as presented I” Tables l-10 (solI) and l-l 1 (water) For this project, no ecologIcal values are used based on the CCCRA CO~C~~S~O” D 
that there are no unacceptable ecological risks at SWMUs 6 and 7. 

3 The RBTL IS the lowest risk-based screening level unless the RL is greater than the lowest risk-based screening level, I” which case the RBTL 1s the laboratory RL 
4 Calculated value. Refer to Table I-10 of for defa,ls 
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TABLE l-10 

RISK-BASED SCREENING LEVELS FOR SOIL 
NSWC CRANE, CRANE, INDIANA 

I U.S. EPA Recsion 9 Preliminarv I 

Chemical 
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TABLE l-l 1 

RISK-BASED SCREENING LEVELS FOR WATER 
NSWC CRANE, CRANE, INDIANA 

Chemical Federal MCL”‘, V!glL Region 9 PRG, Tap Water”‘, pg/L IDEM Tier 1 Residential GW”‘, pg/L 

Aluminum 50 to 200’4’ 36.000 9 

A,%“lC 50 0 045 50 

Belvllum 4 73 4 

Manganese 50’*’ 880 ..I51 

NlCk 100 730 100 

1 Federal Maxmum Contaminant Level (MCL) (U S. EPA, 1996b) 
2 ” S EPA Reg,on 9 PRG for tap water (U S. EPA, 1999b) 
3 IndIana Department of Environmental Management (IDEM) Ter 1 Residential Cnter~a for Ground Water (IDEM, 1997) 
4 Secondaly MCL based on aesthetIc drinking water quaht~es (I e color. odor, taste. etc ). W,,, not be used as a risk- 

based screening cntenon. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This section presents the project management and organization for this Soils RFI at NSWC Crane. 

Included In the following s&Ions are the staffing and coordination requirements. 

2.1 MANAGEMENT 

At the directlon of the U.S. EPA Project Manager, TtNUS. on behalf of the U.S. Navy, IS responsible for 

the overall management, implementation of contract field actwities. and preparation of the Phase Ill Soils 

RFI plan and report. Personnel from the Navy WIII be actively involved and will coordmate with TtNUS 

personnel in a number of areas. The authorities and organizational relatlonships of key personnel are 

depicted in Figure 2-1. Corresponding addresses and telephone numbers of key personnel are listed by 

organization in Table 2-1. Responsibilltles for program management, project management, field 

operations, and laboratory operations are discussed in the folIowIng sectlons. It is intended that the 

individuals named will perform the designated responslbillties to the extent that the specific person is 

available to perform the stated actiwtles. 

2.1.1 U.S. EPA Proiect Manaaer 

The U.S. EPA Project Manager (PM) will oversee the Implementation of the Soils RFI for the DEMO and 

ORR at NSWC Crane. The U.S. EPA PM represents the Agency’s interests and will provide input from 

this perspective and lend general hlstoncal and technical assistance to NSWC Crane field actiwties. 

2.1.2 Indiana Department of Environmental Manaqement 

The IDEM Corrective ActIon Sectlon, Office of Land Quality will oversee the implementation of this Soils 

RFI from IDEM’s perspective. 

2.1.3 Navv Proiect Managers 

The Navy Remedial Project Manager (RPM) acts as the focal representative for the U.S. Navy, providing 

management, technical direction, and oversight for all NSWC Crane project activities performed by 

contractors (i.e., TtNUS) and their subcontractors. In matters such as facilitatton of site access, oversight, 

etc., the Navy RPM IS asststed by the NSWC Environmental Site Manager (ESM). Additional 

responstbilities of the RPM are: 

119912/P 2-1 CT0 0056 
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.* Define project objectives and develop a detailed work plan schedule 

. Establish project pokey and procedures to address the specific needs of the project as a whole, as 

well as the objectives of each task 

l Acquire and apply technical resources (i.e., contractors) as needed to ensure performance within 

budget and schedule constraints 

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

. Rewew and analyze overall task performance with respect to planned requirements and 

authorizations 

l Approve all reports (deliverables) before their submission to U.S. EPA Region 5 

. Ulttmately be responstble for the preparation and quality of Interim and final reports, and 

. Represent the project team at meetings and public hearings 

2.1.4 Contractor Proiect Manaqement 

Program Manager 

The TtNUS Navy Southern Divisron Comprehensive Long-Term Environmental Action Navy (CLEAN) 

Program Manager provides operations, technical, and administrative leadershrp, and oversees and 

supports quality policies. The Program Manager assigns project Task Order Managers (TOMs) and 

oversees their performance. The Program Manager also ensures the availability of technical and support 

resources for program operations, and mawrtains consistency m procedures and projects among CT0 

assignments. In these matters, the PM is assisted by the TOM. 

Task Order Manager 

The TtNUS TOM has the overall responsibility for ensuring that the project meets U.S. EPA and IDEM 

objectives, and Navy and TtNUS quality standards. The TOM is responsible for the preparation and 

distribution of the QAPP at the direction of the Navy RPM to all parties connected with the project, 

119912/P 2-2 CT0 0056 
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Including any subcontractors. The TOM will report to the Navy RPM and is responsible for technIcal QC 

and project oversight. Additional responsblltles of the TOM are: 

l Ensuring timely resolution of project-related technical, quality, safety, or waste management issues 

. Functtoning as primary interface with the Navy RPM and NSWC Crane Site Manager, field and office 

personnel, and subcontractor points-of-contact 

l Monitoring and evaluating subcontractor laboratory performance 

l Coordinating and overseeing work performed by field and office technical staff (Including data 

validation, statIstIcal evaluations, and report preparation) 

. Coordinating and overseeing maintenance of all project records 

. Coordinating and overseeing review of project deliverables 

. Preparing and issuing final deliverables to the Navy 

. Approving the lmplementatlon of corrective action 

Health and Safety Manager 

The TtNUS Health and Safety Manager (HSM) is responsible for the following: 

. Overseeing the development and rewew of the Site Security and Health and Safety Plan (HASP) 

l Implementing the Site Security and HASP 

l Assigning the Site Safety Officer (SSO) and supervising his/her performance 

l Conducting Health and Safety audits 

. Preparing Health and Safety reports for management 

2.2 QUALITY ASSURANCE 

This section identifies the QA responsibilities for this solIs RFI. Responsibilities of the U.S. EPA Region 

5, TtNUS, and the analytical laboratory are discussed. 
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2.2.1 U.S. EPA Region 5 Qualitv Assurance Coordinator 

The U.S. EPA Region 5 RCRA Quality Assurance Coordinator (RQAC) has the responsibility to rewew 

and approve the QAPP and provide overall QA support and review. Additional responsibllitles may 

include: 

l Coordinating external performance and system audits of the contracted laboratory 

. Reviewing and evaluating analytical field and laboratory procedures 

2.2.2 Navv QA Manaqer 

The Navy QA Manager will remain independent of direct job involvement and day-to-day operations, and 

have direct access to resources as necessary, to resolve any QA issues. The Navy QA Manager is 

responsible for auditing the implementatton of the QA program in conformance wth the demands of 

specific investigations, TtNUS policies, and U.S. EPA requirements. The Navy QA Manager has 

sufficient authority to stop work on the investigation as deemed necessary in the event of serious QAIQC 

issues. Specific functions and duties include: 

. Performing QA audits on various phase of the field operations; 

. Reviewing and approving QA plans and procedures; 

. Providing QA technical assistance to project staff; 

. Reporting on the adequacy, status, and effectiveness of the QA program on a regular basis to the 

Navy Program Manager arid executive vice president for technical operations. 

2.2.3 TtNUS Quality Assurance Manaqer 

The TtNUS Quality Assurance Manager (QAM) is responsible for overall QA for the project, and reports 

directly to the TtNUS Program Manager. The QAM has the responsibility for the following specific 

activities: 

. Developing, maintaining, and monitoring QA policies and procedures 

. Providing training to TtNUS staff in QA/QC policies and procedures 

l Conducting systems and performance audits to monitor compliance with environmental regulations, 

contractual requirements, QAPP requirements, and corporate policies and procedures 
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. Auditing project records 

. Monitoring subcontractor quality controls and records 

. Asslstlng in the development of corrective action plans; ensuring correction of nonconformances 

reported in internal or external audits 

. Overseeing the implement&on of the QAPP 

l Overseeing and reviewing the development and revision.of the QAPP 

l OverseeIng the responslbllities of the TtNUS Site QA/QC Advisor 

l Preparing QA reports for management 

2.2.4 TtNUS Proiect QA Advisor 

The TtNUS Project QA Advisor provides support to the TOM in preparation and review of the QAPP, 

coordination of work performed by office technical staff, and performance of data assessment. The 

Project QA Advisor communicates directly with the QAM on matters of QA/QC. 

2.2.5 Laboratory Responsibilities 

All samples collected as part of this investigation will be analyzed by Laucks Testing Laboratories, Inc., 

940 South Harney Street, Seattle, Washington (206) 767-5060; FAX (206) 767.5063. 

The subcontracted laboratory is responsible for analyzing all samples in accordance with the analytical 

methods and additional requirements speclfted in this QAPP. It also will be the analytical laboratory’s 

responsibility to properly dispose of unused sample aliquots. Responslbllltles of key laboratory personnel 

are outlined in the following paragraphs. 

Laboratory Project Manager 

The Laboratory Project Manager wll report directly to the TtNUS TOM and will: 
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. Ensure that method and project-specific requirements are properly communicated and understood by 

laboratory personnel 

. Ensure that all laboratory resources are available on an as-required basis 

. Monitor analytical and project QA requirements 

. Review data packages for completeness, clarity. and compliance with project requirements 

. Inform the TtNUS TOM of project status and any sample receipt or analytical problems 

Laboratory Director 

Responsibilltles of the Laboratory Director include the following: 

l Support the QA program within the laboratory 

. Provide management overwew of both production and quality-related laboratory activities 

. Maintain adequate staffing to meet project analytical and quality objectives 

l Approve all laboratory Standard Operating Procedures (SOPS) and QA documents 

l Supervise in-house chain-of-custody (COC) documentation 

l Oversee the preparation of and approve fmal analytical reports prior to submittal to TtNUS 

Laboratory Quality Assurance Officer 

The Laboratory CIA Officer (QAO) has the overall responsibility for data after it leaves the laboratory. The 

Laboratory QAO will be Independent of the laboratory but WIII communicate data issues through the 

Laboratory Project Manager. In addition, the Laboratory QAO will: 

. Oversee laboratory QA 

. Oversee QAIQC documentation 

. Conduct detailed data review 

. Determine whether to implement laboratory corrective actions, if required 

. Define appropriate laboratory QA procedures 

. Prepare laboratory SOPS 

Independent QA will be provided by the Laboratory Project Manager and QAO prior to release of all data 

to TtNUS. 
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Laboratory Sample Custodian 

The Laboratory Sample Custodian wtll report to the Laboratory DIrector. Responsibilities of the 

Laboratory Sample Custodian include the followtng: 

. With the help of the laboratory manager, initiate transfer of the samples to appropriate lab sections 

. Control and monitor access/storage of samples and extracts 

Receive and Inspect the IncomIng sample containers 

Record the condition of the incoming sample containers 

Sign appropriate documents 

Verify COC 

Notify laboratory manager and laboratory supervIsor of sample receipt and Inspection 

Assign a unique identification number and customer number, and enter each Into the sample 

receiving log 

Laboratory Technical Staff 

The Laboratory Techntcal Staff will be responsible for sample analysis and identification of corrective 

actions. The staff will report directly to the Laboratory Director. 

2.3 FIELD INVESTIGATION 

TtNUS WIII be responsible for all field activities related to this background investigation. The TtNUS field 

team will be organtzed according to the activities planned. Field team members will be selected based on 

the type and extent of effort required. All team members WIII be appropriately skilled and trained for the 

tasks they are assigned to perform. The team will consist of a combtnation of the following personnel: 

l Field Operations Leader (FOL) 

l Site QAIQC Advisor 

l Site Safety Officer 

l Field Technical Staff 

2.3.1 Field Operations Leader 

The FOL is responsible for coordinating all onsite personnel and for providing technical assistance, when 

required. The FOL, or designee, will coordinate and lead all sampling activities and will ensure the 

avallability and maintenance of all sampling materials/equipment. The FOL is responsible for the 
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completion of all samplmg, fteld and COC documentatton, will assume custody of all samples, and will 

ensure the proper handling and shipptng of samples. The FOL is a highly experienced environmental 

professional who will report directly to the TtNUS TOM. Specific FOL responsrbrlrtres include the 

following: 

. Functton as communications link between field staff members, the Site QA/QC Advisor, Site Safety 

Ofhcer, the NSWC Crane Environmental Sate Manager, and the TOM 

l Oversee the mobilization and demobilrzation of all fteld equipment and subcontractors 

+ Coordinate and manage the Field Technical Staff 

l Adhere to the work schedules provided by the TOM 

l Bear responsrbrlity for maintenance of the site logbook, field logbook, and field recordkeeping 

. Initiate field task modiftcation requests when necessary 

. Identify and resolve problems in the field: resolve dtfficulties in consultation with the NSWC Crane 

Site Manager; implement and document corrective action procedures and provide communication 

between the field team and upper management 

2.3.2 Site QtVQC Advisor 

The FOL (or his assistant) will act as the Site QAfQC Advisor, who is responsible for ensuring adherence 

to all QA/QC guidelines as defined in the QAPP. Strict adherence to these procedures is critical to the 

collection of acceptable and representative data. The following is a summary of the Sate QAIQC Advisor’s 

responstbtltttes: 

l Ensure that field duplicates and fteld QC blanks are collected with the proper frequency 

. Ensure that additional volumes of sample are supplied to the analytical laboratory with the proper 

frequency to accommodate laboratory QA/QC analyses 

. Ensure that measuring and test equipment are calibrated, used, and maintained in accordance with 

applicable procedures 
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l Act as liaison between site personnel, laboratory personnel, and the QAM 

l Manage bottleware shipments and oversee field preservation 

2.3.3 Site Safety Officer 

The FOL (or designee) will also serve as the SSO. The duties of the SSO are detailed in the HASP. The 

SSO has stop-work authority, which can be executed upon the determination of an imminent safety 

hazard. 

2.3.4 Field Technical Staff 

The Field Technical Staff for this project will be drawn from TtNUS’s pool of qualified personnel. All of the 

designated field team members will be experienced professionals who possess the degree of 

specialization and technical competence required to effectively and efficiently perform the required work. 

Field staff are responsible for complying with field-related requirements as presented in the QAPP 

2.4 SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS 

All field personnel will have appropriate training to conduct the field activities to which they are assigned. 

AddItionally. each site worker will be required to have completed a 40-hour course in Health and Safety 

Training as described under OSHA 29 CFR 1910.120(b)(4). 

Laucks Testing Laboratories, Inc. has successfully completed the laboratory evaluation process required 

as part of the NFESC QA Program and described in the “Navy Installation RestoratIon Laboratory Quality 

Assurance Guide” (NFESC, 1996). 

119912/P 2-9 CT0 0056 



This page mtentionally left blank 

2-10 

- --- 



TABLE 2-1 

NAMES, PHONE NUMBERS AND ADDRESSES 
NSWC CRANE, CRANE, INDIANA 

PAGE 1 OF 2 

NSWC crane 
OAF? 

Revision 1 
Date. February 2000 

secmn 2 
Page11of13 

PERSON I TITLE I 
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Peter Ramanauskas 
Project Manager 

U.S. EPA Region 5 

ADDRESS 

EPA Region 5 
77 West Jackson Street 
Chicago, Illinois 60604 

TELEPHONE 

(312) 886-6146 
FAX: (312) 353-4788 

Allen Debus EPA Region 5 (312) 886-6186 
QA Coordinator 77 West Jackson Street 

U.S. EPA Region 5 Chicago, IL 60604 

Marty Harmless Office of Solid and Hazardous (317) 234-0597 
Office of Solid and Hazardous Waste Management 

Waste Management 100 N. Senate Avenue 
IDEM Indianapolis, Indiana 46206.6015 

Doug Griffin Correctwe Actlon Section (317) 233-2710 
Corrective Action Section Office of Land Quality 

Office of Land Quality Hazardous Waste Permits 
Hazardous Waste Permits 100 N. Senate Avenue 

IDEM P. 0. Box6015 
Indianapolis, IN 46206.6015 

Bill Gates Department of Navy (843) 820-7360 
Remedial Project Manager SOUTHNAVFACENGCOM 

U.S. Navy Code 1829 
FAX: (843) 820-7465 

SOUTHNAVFACENGCOM 2155 Eagle Drive 
Charleston, SC 29406 

TBD TBD TBD 
Navy QA Manager 

Tom Brent NSWC Crane (812) 854-6160 
Enwonmental Site Manager Code 095 

NSWC Crane B-3260 
FAX: (812) 854-4177 

300 Highway 361 
Crane, Indiana 47522-5009 

Debbie Wroblewski Tetra Tech NUS (412) 921-8968 
Program Manager 661 Andersen Drive 
Tetra Tech NUS Pittsburgh, PA 15220.2745 

FAX: (412) 921.4040 

Paul Frank Tetra Tech NUS (412) 921-8950 
Quality Assurance Manager 661 Andersen Drive 

Tetra Tech NUS Pittsburgh. PA 15220-2745 
FAX: (412) 921-4040 

Mart Soltls Terra Tech NUS (412) 921-8912 
Health and Safety Manager 661 Andersen Drive 

Terra Tech NUS Pittsburgh, PA 15220.2745 
FAX: (412) 921-4040 

Roger Clark Tetra Tech NUS (412) 921-8415 
Task Order Manager 661 Andersen Drive 

Tetra Tech NUS Pittsburgh, PA 15220-2745 
FAX: (412) 921-4040 

Keith Simpson Tetra Tech NUS (412) 921-7090 
Field Operations Leader 661 Andersen Drive 

Tetra Tech NUS Pittsburgh. PA 15220-2745 
FAX: (412) 921-4040 

2-11 CT0 0056 



TABLE 2-l 

NAMES, PHONE NUMBERS AND ADDRESSES 
NSWC CRANE, CRANE, INDIANA 

PAGE 2 OF 2 

PERSON I TITLE I 
ORGANIZATION 

Andrew Kendrick 
Program Geologist 

Tetra Tech NUS 

Tom Johnston 

ADDRESS TELEPHONE 

Tetra Tech NUS (412) 921-6623 
IAX; (412) 921-4040 

(412)921-8615 

661 Andersen Drive 
Pittsburgh. PA 15220-2745 

Tetra Tech NUS 
661 Andersen Drive 

Pittsburgh, PA 15220-2745 

Tetra Tech NUS 
661 Anderson Drive 

Pittsburgh, PA 15220 

Project QA Advisor 
Tetra Tech NUS 

Joseph Samchuck 
Data Validation Manager 

Tetra Tech NUS 

FAX: (412) 921-4040 

(412) 921-8510 
FAX: (412) 921-4040 

Pat Hooper 
Statistician 

Tetra Tech NUS I 

Tetra Tech NUS (412) 921-8250 
661 Anderson Drive 

Pittsburah. PA 15220 I 
FAX: (412) 921-4040 

Hugh Prentice 
Project Manager 

Laucks Testing Laboratories, Inc. 

Laucks Testing Laboratory 
940 South Harney Street 

Seattle, WA 98053 

(206) 767-5060 
FAX: (206) 767-5063 

Harry Romberg 
Lab QA Officer 

Laucks Testina Laboratories, Inc. 

Laucks Testing Laboratory (206) 767-5060 
940 South Harney Street 

Seattle, WA 98053 I 
FAX: (206) 767-5063 

Kathy Krepps 
Lab Dlrecotr 

Laucks Testing Laboratories, Inc. 

Laucks Testing Laboratory 
940 South Harney Street 

Seattle, WA 98053 

(206) 767-5060 

FAX: (206) 767-5063 

Pam Johnson Laucks Testing Laboratory (206) 767-5060 
Lab Sample Custodian 940 South Harney Street 

Laucks Testino Laboratories. Inc. I 
FAX: (206) 767-5063 

Seattle. WA 96053 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall CIA objective for this project is to develop and Implement procedures for field sampling, chain- 

of-custody, laboratory analysis, data management and reporting that will yield results sufficient to support 

the attainment of the project objectwes specified in Section 1.0. Intended data uses, including the list of 

project target parameters, are described In Section 1.4 of this QAPP. How deciston-making will be based 

on data comparisons IS described in Section 12.4. Specific procedures for sampling, chain-of-custody, 

laboratory instrument calibration, laboratory analysis, internal QC. reporting of data, audits, preventive 

maintenance of field and laboratory equipment, data management, corrective action, and reporting to 

management are described In the remaining sections of this QAPP. As part of those evaluations, 

statistical parameters such as data set variances will be computed that provide direct InsIght into the 

variability of target analyte data in solIs and ground water. Overall QC level of effort IS described in 

SectIon 3.6. 

The PARCC parameters (precision, accuracy, representativeness, comparability, and completeness) are 

qualitative and quantltatwe statements regarding the quality characteristics of the data used to support 

project objectwes and ultimately, environmental decisions. These parameters are presented in the 

remainder of this section. QC samples used to evaluate performance and their frequencies of use are 

described in Sectton 8.1 (field QC samples), and Section 8.2 (laboratory QC samples). Equations used to 

compute accuracy, precision, and completeness values are provided in Sections 12.1 through 12.3. 

3.1 PRECISION 

3.1.1 Definition 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions. A fundamental tenet of using precision measurements for QC is that precision will be 

bounded by known limtts. Results outside these predetermined limits trigger corrective actions. 

By definition, chemical solutions are uniform in composition. Therefore, ignoring any Imprecision caused 

by the sample matrix, the variability of analytical results for water samples should be relatively low unless 

suspended material or sample handling and storage introduce additional imprecision. Precision 

acceptance criteria for aqueous duplicate samples have been assigned accordingly in Table 3-l. Results 

outside of these limits will trtgger corrective actions, which are also presented in Table 3-2. 
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Because of the inherent and unknown heterogeneity of soil samples, the precision of soil field duplicate 

samples WIII not be used for QC, but will be compared to laboratory precision estimates to gain a 

perspective on the natural heterogeneity of the soil. 

3.1.2 Field Precision Obiectives 

Field preclslon IS assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10 

environmental samples. Acceptance limits for field duplicate precision are provided In Table 3-l. This 

precision estimate encompasses the combined uncertainty associated with sample collection, 

homogenization. spllttlng, handling, laboratory and field storage, digestion. and analysis. In contrast, 

precision estimates obtained from analyzing duplicate laboratory samples Incorporate only 

homogenization, subsampling, digestion, laboratory storage, and analysis uncertainties, Consequently, 

the field precision estimates [i.e., relative percent difference (RPD) values] should equal or exceed the 

laboratory precision estimates, on average, for each analyte. If field duplicate preclslon IS significantly 

different from laboratory duplicate precision, the underlying cause will be investigated to determine 

whether the observed difference could be artifacts of sampling and analysis. Considerations given to this 

effort include: 

l The scale of subsampling for laboratory precision estimates relative to the scale of field duplicate 

sample size. 

. Analytical measurement precision. 

l Precision for repeat analysis of the same solid laboratory control sample (LCS). 

. Estimated environmental sample grain size relative to LCS grain size. 

. Potential natural soil heterogeneity 

Precision estimates for replicate ground water samples WIII be based on the first and last of the replicate 

samples collected from a randomly selected well. This strategy is designed to provide the greatest 

potential for identifying problems associated with field sampling and is explained further in Section 4.8. 

3.1.3 Laboratorv Precision Obiectives 

Laboratory precision QC samples [Le., laboratory duplicates for inorganic chemicals and matrix spike 

duplicates (MSDs) for organic chemicals] will be analyzed with a minimum frequency of 5 percent (i.e., 1 

QC sample per 20 environmental samples). Laboratory precision is measured by comparing RPD values 

with precision control limits specified in Table 3-l. 
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3.2 ACCURACY 

3.2.1 Definition 

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

parameter IS assessed by measuring spiked samples [e.g., surrogate spikes or matrix spikes (MSs)]or 

well-characterized samples of certlfled analyte concentrations (e.g., LCSs) and by measuring blanks. 

Accuracy measurements are designed to detect biases resultmg from the sample handling and analysis 

processes. The equattons for determintng accuracy of an lndwdual MS and a surrogate spike or LCS for 

this project are provided in Section 12.1. The equations in Section 12.1 do not apply to blank samples, 

however, because divwon by zero (the expected amount or added amount) causes the calculated value 

to be Infinite. Instead. acceptance criteria are designed to limit the tolerable amount of contamination 

while recognizing that non-zero results for blanks are likely, If only because of random error in the 

measurement process. The Laucks Testing Laboratories, Inc. analytIcal SOPS limit tolerable blank 

concentrations. The bias computations for individual MSs, LCSs and method blanks will be used to 

control the analysis process by triggering corrective actions as specified in Table 3-2. 

3.2.2 Field Accuracv Obiectives 

Accuracy requirements for field measurements are typically ensured through control over the sample 

collection and handling and through routme Instrument calibration. In addition, after completing field 

measurements for speclflc conductance, pH. and turbidity. a check standard is analyzed to verify 

contmued acceptable calibrations. The acceptance criteria are specified in the field SOP CT0 56-7 for 

measuring those parameters (Appendix B). Accuracy of grain size and depositional environment 

classifications is ensured by requiring that a qualified field geologist makes those classifications. 

Accuracy is also typically monitored through the use of blanks to detect cross-contamination and by 

monitoring adherence to procedures that prevent sample contamination or degradation. Equipment 

rinsate blanks shall be collected for this investigation to assess cross-contaminatton via sample collection 

equipment. Ambtent condition blanks will not be collected unless site conditions during sampling (e.g., 

generation of fugitive dust) indicate a need to assess infiltration of alrborne contaminants into sampling 

containers. Source water blanks will be collected to monitor the purity of water used to decontaminate 

sampling equipment. Accuracy also shall be assured qualitatwely through adherence to all sample 

handling, preservation, and holding time requirements. 
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3.2.3 Labor&xv Accuracy Obiectives 

Accuracy rn the laboratory IS measured through the comparison of a spiked sample or LCS result to a 

known or calculated value and is expressed as a percent recovery (%R). It is also assessed by 

monitoring the analytIcal recovery of select surrogate compounds added to samples that are analyzed by 

organic chromatographic methods. MS and surrogate compound analyses measure the combined 

accuracy effects of the sample matrix, sample preparation and sample measurement. LCSs are used to 

assess the accuracy of laboratory operations with minrmal sample matrix effects. Post-digestion spikes 

(PDSs) are used to assess the accuracy of the analytical measurement on the sample extract or 

digestate. Each spiked sample shall be spiked with all project target analytes for the analysis being 

performed to ensure that accuracy measures are obtained for each target analyte. Spiking 

concentratrons shall equal or approximate the default concentrations detailed in the applicable sample 

preparation SOPS. LCS and MS analyses are performed at a frequency no less than 1 per 20 associated 

samples of like matrix. Laboratory accuracy is assessed via comparison of calculated %R values to 

accuracy control lrmrts specrfred in Tables 3-1 and 3-3. 

3.3 COMPLETENESS 

3.3.1 Definition 

Completeness is a measure of the amount of usable, valid analytical data obtained compared to the 

amount expected to be obtained. Completeness is expressed as a percentage. 

3.3.2 Field Completeness Obiectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the fteld 

measurements taken in the project. Documentation of sample location and depth is planned for each soil 

and ground water sample. Documentation of grain size and depositronal environment is also planned for 

each soil sample. A completeness criterion of 100% applies to these measurements. However, the 

100% completeness criterion for depositional environment and gram size may be reduced, depending on 

whether these factors are significant for background comparisons, as determrned under the “Base-Wide 

Background Soil Investigation for NSWC Crane.” Furthermore, failure to document grain size and 

depositional environment may be recoverable by inspectrng field logs and site maps, or through 

laboratory measurement once the samples are received by the laboratory. Failure to obtain 100% of 

these measurements for field samples will indicate a need for correctrve actions designed to recover the 

missing information. Failure to recover the information will constitute a need to resample, unless the 

missing data are judged not to adversely affect attainment of project objectives. 
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Turbidity IS a crItIcal parameter that must be determined prior to sampling to establish attainment of 

equiltbrium, and its completeness criterion is 100%. There are no completeness criteria for dissolved 

oxygen, pH, specific conductance, and temperature, as these are non-cntical parameters whtch are 

generally determined to verify that appropriate sampling conditions exist prior to sampling. 

3.3.3 Laboratory Completeness Obiectives 

Laboratory completeness is a measure of the amount of usable, valid laboratory measurements per 

matrix obtained for each of the target analytes. Usable. valid results are those that are judged, after data 

assessment, to represent the sampling populations and to have not been disqualified for use through data 

validation or data assessment. 

Laboratory completeness objectIves are 75% for each critical target analyte per sample matrix (soil and 

water). The use of kriglng (i.e., geostatltical contouring), which can interpolate missing values may 

mltlgate some of the adverse effects experienced from loss of data. Furthermore. the impact of missing 

soil data cannot be quantified in advance of sampling because the Impact will depend on which data are 

missing. However, failure to obtain at least three ground water samples from each monitoring well at the 

DR Navy will constitute a need to resample. The impact of the loss of any other particular datum on 

attainment of project objectives WIII be evaluated during data assessment. 

Qualifications on the use of data caused by incomplete data sets will be documented in the SotIs RFI 

report. 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely represent a 

characteristic of a population or environmental condition existing at the site. Adherence to the SAP 

(Section 4) and use of standardized sampling, handling, preparation, analysis, and reporting procedures 

ensures that the final data accurately represent the desired populations. An assessment of 

representativeness will be made during data assessment to determine whether each datum belongs to 

the observed data distribution through outlter testing. The statistical tests to be used are described in 

Section 12.4. Any anomalies will be investigated to assess their impact on statistical computations. 
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3.4.2 Measures to Ensure Rewesentativeness of Field Data 

Representativeness depends upon the proper design of the samplmg program and will be satisfied by 

ensuring that the SAP (Section 4) is followed and that proper sampling techniques are used. Strict 

adherence to soil type descriptions and care to ensure that a soil sample represenhng the appropriate 

depth interval IS placed into each sample contarner will be ensured during sample collection. Well 

stabrlization parameters (See Table 1-7) will be monitored to ensure that ground water wells have 

attained equilibrrum prior to sampling. 

3.4.3 Measures to Ensure Representativeness of Lab Data 

Representatrveness rn the laboratory is ensured or evaluated by using the proper analytical procedures, 

meeting sample holding times, and analyzing and evaluating field duplicate samples relative to laboratory 

duplicates. During development of this QAPP, measures to ensure representativeness of the data 

generated included consrderation of past operations, aerial photographs, existing analyhcal data, physical 

setting, deposrtronal environments, monitoring well placement, spatial coverage of the proposed sampling 

locations, accessibilrty to samplrng locations, and constraints inherent to the RCRA program. The 

rationale of the sampling network is presented in detail in Section 4. 

3.5 COMPARABILITY 

3.5.1 Definition 

Comparabilrty is defined as the confidence with which one data set can be compared to another (e.g., 

between sampling points; between sampling events). Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (includrng use of consistent units of measure), 

and by ensuring that reporting and detectron limits are sufficiently low to satisfy project detection and 

quantitation criteria for the duration of the project. The RLs anticrpated for this prefect are presented in 

Tables l-6 and 1-9. Additionally, consideration was given to seasonal conditions and other 

environmental variations that could exist to influence analytical results, but no such influences appear to 

exist for this investigation that would indicate a need to collect samples at times other than those planned 

for this investigation. 
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3.5.2 Measures to Ensure Comparabilitv of Field Data 

Comparability depends upon the proper design of the sampling program and will be satisfied by ensuring 

that Sectton 4 of this QAPP is followed and that proper sampling techniques are used. The rationale 

behtnd the SAP design is found in Section 4. 

3.5.3 Measures to Ensure ComDarabilitv of Laboratory Data 

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

documented. The use of sampkng and analysis methods in this investigation that are comparable in 

performance to those used In the “Base-Wide Background So11 lnvestigatton for NSWC Crane” should 

limit the need to consider biases when making soil data set comparisons for metals. Results will be 

reported in units that ensure comparability wtth previous data. The units used for the laboratory 

measurements are further explained in Section 9.1.2 of thts QAPP. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Several QC samples will be analyzed for this project to provide a means to assess field and laboratory 

performance. Field QC samples consist of field duplicates, equipment rinsate blanks, source water 

blanks, temperature blanks, and, at the discretion of the FOL, ambient condition blanks. These QC 

checks are described in Section 8.1. Each type of field QC sample undergoes the same preservation, 

analysts, and reporting procedures as the related environmental samples. Frequencies of field QC 

sample collectton and analysis are presented in Table 3-2. The types and numbers of QC samples to be 

collected in the field are presented in Table 4-2. 

Laboratory QC encompasses a host of other checks performed during sample preparation and analysis, 

as described in Sectton 9.2. Frequencies for laboratory QC checks are provided in Table 3-2 and in the 

method-speciflc laboratory SOPS appended to this QAPP (Appendix C). 
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TABLE 3-1 

QUALITY CONTROL LIMITS 
FIELD DUPLICATES, LABORATORY DUPLICATES, MATRIX SPIKES, 

MATRIX SPIKE DUPLICATES AND SURROGATES 
NSWC CRANE, CRANE, INDIANA 

Chemical (Analysis Method) 
Ground water 

Acc”ra;y (%R)(‘) 
Precision 
(RPO)(‘.3, 

Soil 

Precision 
Accuracy (%R)(‘) (RPcq(2.3) 

METALS (SW-846 METHOD 60108 OR 6020, AS INDICATED) 

A,um,““m (SW-846 Method 60108) 75% -125% 630% 75% -125% S50% 

Arsew (SW-846 Method 6020) 

Beryllium (SW-846 Mefhod 6020) 

Manganese (SW-846 Method 60106) 

N,ckel (SW-848 Method 6020) 

ENERGETKS (SW-846 METHOD 8330) 

75% -125% 530% 75% -125% 150% 

75% -125% GO% 75% -125% GO% 

75% -125% GO% 75% -125% 550% 

75% -125% GO% 75% -125% YE,O% 

2.4.6.Tnnitrotoluene 55% 1 15% 930% 65% 140% L50% 

2.6.D,n~tro,olue”e 35% - 1 15% S30% 65% 140% S50% 

RDX 45% 130% S30% 65% 145% 550% 

1.2.D,n,,robe”re”e (surrogate) 60% 140% NA 60% 140% NA I 

PDLYCYCUC ARDMATlC HYDROCARBONS (SW-846 METHOD 827OC, WITH SELECTIVE ION MONITORING) 

Benzo(a)anthracene 20% 160% 630% 20% 160% GO% 

Benzo(a)pyrene 20% 160% <30% 20% 160% C30% 

Benzo(b)fluoranthene 20% 160% L30% 20% 160% 130% 

Dibenzo(a.h)anthracene 20% - 160% S30% 20% 160% s30% 

Indeno(l.2,3-c d)pyrene 20% 160% S30% 20% - 160% <30% 

l-Fluoronaphthalene (surrogate) 

Fluorene-d,O (surrogate) 

Pyrene-dl0 (surrogate) 

PESTlClDES (SW-846 METHOD 808lA) 

Heptachlor Epoxlde 

Decachlorob,phe”yl (surrogate) 

Tetrachloro-m-xylene (surrogate) 

20% - 160% NA 20% 160% NA 

20% 160% NA 20% - 160% NA 

20%. 160% NA 20% 160% NA 1 

50% - 135% S30% 40% 145% 60% 

30% 160% NA 20% 160% NA 

25% 140% NA 20% 150% NA 

%R = Perceil, RecOwy 
RPD = Rela,,ve Percent Difference 

t These acceptance limats apply to spikes that augment the native sample anal@ concenfratrw by a, least 25%. 
2 These acceptance l~mnts apply to orlgnnal and dupkate sample concentrations ,5X RL. If one of fhe results is <5X RL. 

the acceptance criterion is *FL I, one or the other results IS a non-detect, the reported %RPD wtll be 200%. 
3 These limits apply 10 both field and laboratory duplicate samples 
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NSWC CRANE, CRANE, INDIANA 
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QC Sample 
TYPe 

Field Duplicate’ 

Equipment 
Rinsate Blank 

Collection Frequency Acceptance Corrective Action 
Limits 

1 per 10 investlgabve samples See Table 3-1 Qualify data according to data 
collected. validation requirements. 

1 per 10 investigative samples < RL (soil and ldenttfy source of contamtnation, If 
collected, with a minimum of one per water) possible. Qualify data according 
day of sampling, per non-disposable to validahon criteria. Qualify use 
sampling device/instrument. of data if contamination appears 

to have adversely affected its 
For pre-cleaned, dedcated. and/or usability. 
disposable equipment (i.e., disposable 
plastic trowels, etc.), one rinsate blank 
will be collected and analyzed at a 
frequency of one per lot or “batch 
blank” for a specific equipment type. 

Source water 
Blank 

1 per each source of water used for < RL (soil and Identify source of contamination, if 
sampling equipment decontamination. water) possible. Qualify data according 

to valldatton criteria. Qualify use 
of data if contamination appears 
to have adversely affected its 
usability. 

r\mbient At dlscretlon of FOL < RL (soil and Identify source of contamination, If 
Condition Blanks water) possible. Qualify data according 

to validabon criteria. Qualify use 
of data if contamination appears 
to have adversely affected its 
usability. 

Internal Standard At least one internal standard per Retentlo” times Laboratory action take” per LTL- 
sample for GC/MS analyses. stable to *30 1008. TtNUS action taken per 

seconds; area validation protocols, and Section 
counts stable to 12.4. 
withln factor of 
2. 

-aboratory 1 per 20 environmental samples per 
Zontrol Sample matrix 

See Table 3-3 Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validation protocols, and Section 
12.4. 

maboratory 
Iuplicate 

1 per 20 enwronmental samples See Table 3-l Laboratory action taken per LTL- 
analyzed for inorganic target analytes 1008. TtNUS action taken per 

validation protocols, and Section 
12.4. 

aboratory 
Wethod Blank 

1 per 20 environmental samples or per < RL (soil and Laboratory action taken per LTL- 
preparation batch, whichever IS more water) 1008. TtNUS action taken per 
frequent validation protocols, and Sechon 

12.4. 
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NON-CALIBRATION QC SAMPLE USAGE FREQUENCIES, 
ACCEPTANCE LIMITS AND CORRECTIVE ACTIONS 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Pageloot, 

QC Sample 
QPe 

Matrix Spike” 

Collection Frequency 

1 per 20 environmental samples 

Acceptance Corrective Action 
Limits 

See Table 3-1 Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validation protocols, and Section 
12.4. 

M&lx Spike 
Duplcate” 

1 per 20 environmental samples 
analyzed for organic target analytes 

See Table 3-1 Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validatmn protocols, and Section 
12.4. 

Post-digestion 
Spike 

Only d out-of-control matrix spike exists 100 ? 20% Laboratory action taken per LTL- 
(metals only) 1008. TtNUS action taken per 

validation protocols, and Section 
12.4. 

surrogate At least one per sample for organic 
chromatographlc analyses (GC, 
GUMS. and HPLC) 

See Table 3-1 Laboratory action taken per LTL- 
1008. TtNUS actton taken per 
validation protocols, and Section 
12.4. 

Temperature 
Blank 

One blank per sample cooler. 4f2”C Laboratory action taken per LTL- 
1008. TtNUS action taken per 
validation protocols, and Section 
12.4. 

. Refer to Section 3.1.2 for the strategy for obtammg precls~on estimates for ground water. 

*. Matrix spikes and matrix spike duplicates are not analyzed in the field, but additional sample material 
must be collected in the field to ensure that the laboratory has enough material for spiking and 
duplicate analysis. See Table 4-3 for details regardmg extra volume required. 
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TABLE 3-3 

QUALITY CONTROL LIMITS 
LABORATORY CONTROL SAMPLES 

NSWC CRANE, CRANE, INDIANA 

Ground Water Soil 
Chemical Accuracy (%R) Accuracy (%R) 

METALS (SW-646 METHOD 60108 OR 6020, AS INDICATED) 

Aluminum (SW-846 Method 601OB) 80% 120% 80% - 120% 

Arsenic (SW-846 Method 6020) 80% 120% 80% 120% 

Beryllium (SW-846 Method 6020) 80% 120% 80% - 120% 

Manganese (SW-846 Method 601OB) 80% 120% 80% 120% 

Nickel (SW-846 Method 6020) 80% - 120% 80% - 120% 

ENERGETICS (SW-646 METHOD 6330) 

2,4,6-Trinltrotoluene 50% 135% 65% 140% 

2,6-Dinitrotoluene 50% - 135% 65% - 140% 

RDX 40% - 125% 65% 145% 

POLYCYCLIC AROMATIC HYDROCARBONS (SW-846 METHOD 627OC, WITH SELECTIVE ION 
MONITORING) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenzo(a)pyrene 

Indeno(l.2,3-cd)pyrene 

PESTICIDES (METHOD SW-6468081A) 

Heptachlor Epoxide 

20% - 160% 20% 160% 

20% 160% 20% - 160% 

20% 160% 20% 160% 

20% - 160% 20% 160% 

20% 160% 20% - 160% 

20% 160% 20% - 160% 

119912/P 3-11 CT0 0056 



NSWC Crane 
OAPP 

Re”lslon 1 
Date February 2000 

SectIon. 4 
Page 1 Of 49 

4.0 SAMPLING AND ANALYSIS PLAN DESIGN AND RATIONALE 

This section contains the SAP for the DR Navy and ORR. It includes a descrlptlon of the applicable 

environmental sampling networks as well as the strategies and rationales behlnd the sampling plan 

designs. The mechanics of sample collection, packaging, shipping and documentation are also described 

either explicitly or through citation of SOPS contalned in Appendix B. 

Ground water samples will, and surface soils and subsurface soils may be collected at the DA Navy 

(SWMU 6). The collection of soil samples at the DR Navy will depend on ground water sample analysis. 

Surface and subsurface solIs will be collected at the ORR and OPR (SWMU 7). 

Analysis of Variance (ANOVA) and kngmg of data generated under this lnvestlgation WIII be conducted by 

statlstlclans/geostatistlcians experienced In the use of those techniques. Their input will be solicited when 

interpreting the data. Kriglng was used to establish plausible inttlal estimates of contaminatton 

boundaries for determtning where the lnltial round of ORR proper solI samples should be placed. 

In the discussions following, all references to solI background concentrations for metals refer to the mean 

background concentrations to be determined under the “Base-wide Background SolI Investigation for 

NSWC Crane” which is currently in progress. Background soil comparisons will consider the soil sample 

depositional area, grain size and depth. 

Site-specific health and safety concerns and processes used to govern the protectlon of worker health 

and safety are described In the HASP (Appendix D). 

4.1 SAMPLING DESIGN AND RATIONALE FOR SOILS AND GROUND WATER 

This sectlon contains the rationale for soil and ground water sampling. It summarizes the proposed 

sampling locations, sampling procedures, planned analyses, and the field operations that are to be 

followed as part of sample acquisition. Specific details regarding soil and ground water sampling and 

analysis and field operations are provided in later subsections of this SAP. Target parameters are listed 

In Table 1-7. Laboratory methods are llsted in Section 7. 

4.1.1 Demolition Ranqe Navy 

Past sampling of ground water Indicated that elevated concentrations of manganese existed in the early 

1990s In the ground water of this area. The presumption was that the ground water contamination 
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originated from the soils that were rn contact with the water. This could be caused by percolation of 

rainfall through surface or near-surface soil layers that contain elevated manganese concentrations, or it 

could be caused by intimate contact of the ground water with subsurface sources of manganese, or both. 

Because some of the observed ground water manganese concentrations were very high (thousands of 

us/L), a presumptron was made that a concentrated source of manganese must have been present in soil 

in the vicinity of the wells. The terms “manganese hot spot” and “hot spot” are used to refer to this 

presumed localized area of elevated soil manganese concentrattons. 

There is no reason to refute the presumption of a manganese hot spot existing at the DR Navy, although 

site records do not indicate the burial of anthropogenic materials containing high concentrations of 

manganese in that area. The possibility that the observed elevated manganese concentrations could be 

caused by a local variation in geology has not been completely ruled out. This Investigation is destgned 

to help determrne which case IS most likely and to bound the hot spot area. 

It has been roughly 8 years since the last ground water sampling event, and no subsurface soils have 

ever been sampled at the DR Navy. Local climate, topography, meteorology, etc. are not expected to 

have changed over this period of time. Furthermore, while rainfall fluctuates and may also cause ground 

water manganese concentrations to fluctuate, the manganese concentrations are so high that none of the 

expected fluctuations would cause a hot spot to go undetected when sampling at any single point in time. 

Therefore, ground water sampling will be conducted in a single event (see Sectlon 4.4). The existing five 

wells in which the original elevated manganese concentrations were detected will be redeveloped and 

used for collecting ground water samples. The locations of these wells are indicated rn Frgure 4-1. The 

wells provide direct comparabihty with past observations and they span a relatively large area near the 

top of the DR Navy area crown. The wells span various hydrostatic elevations, and will thus provide 

insrght into metal concentration gradients and how they may be related to soil concentrations in the 

vicinity. Boring logs and well construction diagrams for the five wells can be found in Appendix E. Table 

1 in Appendtx E describes speciftc charactensttcs of these wells. 

Sampling will not begin until well conditions have stabilized. The attainment of stable well conditions for 

sampling is expected to be asymptotic. A statistical ANOVA of manganese concentrations is planned for 

the ground water (See Section 12.4). To support this statisttcal analysis, at least two samples are 

required. However, to be consistent with 40 CFR 264 Subpart F ANOVA requirements, an attempt will be 

made to collect four replicate samples to support the necessary within-well variance estimates. A 

determination will be made through the ANOVA as to whether any single well or group of wells is 

significantly different from other wells regarding manganese concentrattons. If differences are detected at 

a 5 percent significance level, and if ground water concentrations exceed the applicable RBTL, the 
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observed manganese water concentration gradients will be used to establish the locatlon of greatest soil 

manganese concentration. Well water samples will not be filtered because filtration could remove 

slgnlflcant amounts of manganese from the samples if it is in the form of suspended particles. 

Potential outcomes of the ANOVA are described below: 

. None of the five wells sampled will contain a statistically significant elevation of manganese 

concentrations greater than the manganese RBTL and 5X the mean upgradient concentration. No 

action is required because a ground water hot spot is not identified. 

l One of the five wells sampled will contain a statistically significant elevation of manganese 

concentration greater than the manganese RBTL and 5X the mean upgradient concentration. A grid 

of solI sampling locatlons will be established (based on the results of a geophysical investigation) 

around this single well to delineate the extent of a potential soil manganese hot spot taking into 

account flow gradients. 

. Two or more of the five wells sampled will exhibit statistically significant manganese concentrations 

that are greater than the manganese RBTL and 5X the mean upgradient concentration. A grid of soil 

sampling locations will be established (based on the results of a geophysical investigation) around 

these two or more wells (if adjacent) to delineate the extent of a potential solI manganese hot spot 

taking Into account flow gradients. 

A soil hot spot is a local region of elevated concentration with radially (but not necessarily symmetrically) 

decreasing concentrations. If all of the contaminated wells are not adjacent and do not indicate a 

common source of contamination, the existence of a soil hot spot will be re-considered and discussions 

will ensue among U.S. EPA Region 5, the Navy, IDEM and TtNUS to determine whether the existence of 

a soil hot spot is plausible. Those discussions will consider the potential for more than one hot spot being 

present at the DR Navy and the potential for no hot spot to exist (i.e., observed elevated manganese 

concentrations are a result of locally elevated background concentrations). 

Using the ground water information, a geophysical survey will be conducted in the region in which the 

manganese hot spot is expected to be located. The shape of the survey grid is likely to be rectangular but 

this could change based on observed ground water manganese concentrations. Considerations to be 

undertaken when establishing the geophysical survey grid will Include the pattern of elevated manganese 

concentrations. The specific type of geophysical survey (electromagnetic, ground-penetrating radar, etc.) 
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to be conducted will be determined following a review of the ground water data and will be agreed upon 

with input from TtNUS, the Navy, U.S. EPA Region 5, and IDEM. 

The intent of the geophysical survey will be to identify any geophysical anomalies that could indicate the 

existence of burled anthropogenic material and that could be the source of elevated ground water 

manganese concentrations. If a geophysical anomaly is detected, the associated data will be used to 

establish appropriate soil sampling locations for delineating the manganese hot spot. If a geophysical 

anomaly is not detected, soil sampling will still ensue, but without the added benefit of geophysical survey 

data indicating a region of potentially buried material. 

Regardless of the geophysical survey results, soil samples will be collected in a grid pattern unless site- 

specific conditions indicate that such a pattern is inappropriate. The shape of the grid is likely to be 

rectangular but thts could change based on observed ground water manganese concentrations and the 

geophysical survey data. The soil sampling grid will be overlaid on the region of expected highest soil 

manganese concentration and will extend to areas of expected lower manganese concentrations. The 

presumed rectangular grid will consist of no fewer than four sampling locatIons and is expected to contain 

no more than 25 sampling locations. A grid of different shape may require changes to these minimum 

and maximum estimates to match the grid shape. The number of sampling locations will be selected to 

provide enough data points to establish the horizontal extent of elevated soil manganese concentrations 

(See Section 1.4.2.2). The actual number of sampling locations selected and the locationlorlentatlon of 

the grid will be based on professlonal judgment that will consider: 

. the observed ground water concentration gradients of manganese and other target metals, 

. the existence of or lack of geophysical anomalies, 

. the locatlons and sizes of any geophysical anomalies, 

. the location of the expected hot spot relative to the site boundary, 

. the topography of the area, and 

. the desire to minimize the number of sampling locations while bounding the contaminated area. 

Soil samples will be collected from each soil boring using direct push technology (DPT) in two-foot depth 

intervals. Appropriate UXO procedures will be employed as described in the Health and Safety Plan 

(HASP) (Appendix D). Samples from only the top and bottom intervals within the boring will be analyzed 

for target analytes. The total depth of each DPT boring will be to the base of any geophysical anomalies 

detected (if possible), to the top of bedrock, or to the top of the water table, whichever is encountered 

first. Based on existing data, this is expected to be a maximum depth of 10 feet bgs. If soil manganese 

concentration gradients indicate that the elevated region of manganese has not been bounded in the 
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vertical direction after a given round of sampling, collection of samples from greater depths will be 

considered. First round soil borings WIII not be advanced more than 10 feet. 

The TOM will have ultimate responsibiltty for the selections made in establishing the soil sampling grid 

and in selecting alternate sampltng methodologies. All changes to the sampling plan will be documented. 

Three-dimensional kriging WIII be used after each sampling and analysis round to compute soli 

manganese concentration gradtents. These gradients will be used to determine whether a so11 hot spot 

has been detected. A soil hot spot will be indicated by an area of locally elevated manganese 

concentrations greater than RBTLs and 5X mean background concentrations, with manganese 

concentrations decreasing radially. If the kriging after the first round of sampling does not indicate that 

the hot spot has been bounded, at least one addItIonal round of soil sampling will ensue. If, after any 

round of sampling, the krtged concentrations indicate that the hot spot lies beyond the site boundary, 

samplmg will stop and discusslon among the U.S. EPA Region 5, the Navy, IDEM and TtNUS will ensue 

to determine whether additional sampling is warranted. If, after the second round of sampling, the hot 

spot has not been bounded, similar dIscussIons will be held to determIne whether additional sampling is 

warranted. Considered during those discusstons will be: 

. the expected or potential size of the hot spot 

. the expected or potential locatlon of the hot spot 

. the concentrations of manganese and other target analytes in the hot spot 

If multlple sampling rounds are requtred, it is expected that the sampling I” round n+l will extend outward 

relative to the sampling conducted under round n, where n Indicates the sequential round number. 

4.1.2 Old Rifle Ranse 

Results of the CCCRA indicated that data gaps exist for soils at the ORR with respect to the berms used 

as projectile backstops. To ftll these data gaps, soil samples WIII be collected from the front berms of the 

backstops and along the hillside of the southern-most shooting range. Samples will be collected from the 

surface and subsurface soils at each location. The sampling will provide data on certain contaminants 

that may have been introduced into the berms by projectiles being fired Into them. Metals are not likely to 

have moved s!gnificantly. even under the influence of rainfall. However, some erosion potential exists, 

and the eroding soils could have carried contaminants down gradient. Furthermore, organic chemicals 

are likely to be more mobile than the metals. The sample collection scheme is designed to bound 

contamination at the ORR both horizontally and vertically. 
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The initial sampling geometry WIII be based on a parameterless krig of past COC analysis results. A 

parameterless (non-COG specific) krig essentially normalizes and overlays the kriged COC 

concentrations to establish the boundary wtthin which any COC concentration exceeds its bounding 

criterion. In this case the bounding criterion for each COC is a concentrabon that IS greater than RBTL 

AND greater than 2X the mean background concentration. 

The geostatcstical krlglng presented in Figures 4-2 and 4-3 was conducted using Ctech’s Environmental 

Vlsualizatlon System (EVS) software, version 3.60. For each historical sample location (Figure 4-2). 

ratios of the maximum detections compared to the RBTL were calculated for each of the COCs detected. 

The kriging process uses the maximum ratio calculated for each sample locatton. In both of these 

figures, the shaded area represents the minimum contaminated area expected at a 99% confidence level. 

The solld and dashed lines define the minimum contaminated area expected at a 90% confidence level. 

Both confidence levels were shown to ensure the most effective location of the proposed sample 

locations shown in Figure 4-3. Arsenic results were included for kriglng, even though they may be 

excluded following comparison to background concentrations. Because arsenic was included, the kriging 

outline is considered to be conservative. Additional ORR so11 sampling locations are discussed in the 

following paragraph or Section 4.1.3. 

The berm area within the western boundary of the ORR IS also of interest for this Investigation because it 

IS a localized area in which chemtcals could have been released as part of site operations. For purposes 

of distmgulshing between the sample locatlons, the berms are identified as Berms 1, 2, and 3, from north 

to south respectively. Figure 4-4 shows proposed sampling locations for the ORR berms. 

Multiple sampling and analysis rounds may be required to establish the requistte COC contamination 

perimeter, as described in the decision rule in Section 1.4.2.3. However, sampling beyond two rounds 

and sampling beyond the initial ORR kriged boundary will not occur without prior discussion among the 

U.S. EPA, the IDEM, the U.S. Navy, and TtNUS. If multiple sampling rounds are required, it is expected 

that the sampling in round n+l will extend outward relative to the sampling conducted under round n. 

where n indicates the sequential round number. 

4.1.3 Old Pistol Ranae 

According to Base personnel, the OPR was not recognized as having a history of firing range operations 

and therefore no environmental samples have ever been collected there. During a site reconnaissance 

conducted by Base personnel and TtNUS, potential areas were identified for collection of soil samples. 
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These areas include sotIs at the pistol range backstop, the hillstde to the west of the ptstol firing Itne. and 

sotIs close to the 55.gallon drums used for storing spent cartridges. Figures 1-6 and 4-5 show OPR sate 

features. 

Composite samples will be collected at the OPR to mintmtze the number of samples required for covering 

thus relatively large area. Composite samples will be formed by mixing equal volumes of soil from each of 

three altquots collected within a given sampling depth interval. The sampling locattons of the altquots to 

be mixed when cornpositing are bounded tn Figure 4-5 by dashed Itnes, with each rectangular box 

indicattng a set of three altquots to be composited. Samples from depth intervals of 0 to 1 feet bgs and 2 

to 4 feet bgs will be cornposited from each of the locations deptcted. Sample compositing is governed by 

SOP CT0 56-1. From the composite samples results, concentration gradients wtll be used to indtcate 

whether COC contaminatton has been adequately bounded. Figure 4-5 also shows grab sotI sampling 

locattons a 2 depths. These samples will be collected on the hillside (Range 1) and the berm (Range 2). 

The strategy behind the sampling scheme is stmrlar to that for the ORR proper - to establish a three- 

dimensional perimeter within which COC concentrations exceed RBTLs and 2X mean background 

concentrations, and outside of whtch COC concentrations are less than ABTLs or 2X mean background 

concentrattons. 

Multiple sampling and analysts rounds may be required to establish the requistte COC contamrnation 

perimeter, as described in the decision rule in Section 1.4.2.3. However, sampling beyond two rounds 

and sampling beyond the OPR boundary will not occur without prior discussion among the U.S. EPA, the 

IDEM, the U.S. Navy, and TtNUS. If multtple sampling rounds are required, it is expected that the 

sampling in round n+l will extend outward relative to the sampling conducted under round n. where n 

indicates the sequential round number. 

4.2 FIELD MOBILIZATION I DEMOBlLlZATlON 

Following approval of the QAPP, TtNUS will begtn mobilizatton acttvities. All field team members will 

review the QAPP (including the HASP, Appendtx D) prior to mobilizatron. In addition, a field team 

orientation meeting will be held to familiarize personnel with the scope of the field activities. Items to be 

presented during that meeting include: 

. ldentlfication of the QAPP, including the HASP and applicable field SOPS (Appendix B) 

. Site-specific safety concerns and requirements 
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. Project objectlves 

l Sampling designs and strategies for soil and ground water (including the relationship of soils data for 

this project to NSWC Crane background soil data) 

l Slte-specific parttculars of field operations (e.g., locatIons of utilities, physical access to sampling 

locatlon, communication mechanisms, lines of authority and responsibility, scheduling requirements, 

sample shlpping concerns, etc.) 

The FOL will coordinate the mobilization activities for this project. The equipment required for the field 

activities will be mobilized from TtNUS’s Pittsburgh office and/or the field office trailer at NSWC Crane by 

the FOL and the field crew. The DR Navy is in a fairly remote area of the Base. As a result, electricity is 

not available on-site. Therefore, power for electric pumps and all other electric-powered equipment, if 

required, will be supplied fro’m portable gas-powered generators. It is presently anticipated that no 

portable gas-powered equipment will be used during field operations, but if conditions arise that require 

such equipment, an application for their use will be made to the NSWC Crane Frre Department. The FOL 

and crew will demobilize from the site upon completion of the field operations and transport field 

equipment back to the Pittsburgh office, as necessary. 

4.3 SOIL SAMPLE COLLECTION AT THE DR NAVY AND ORR, OPR 

This section describes the specifics concerning proposed sampling locations, sampling procedure, 

planned analyses and field operations which are to be followed as part of soil sample acquisition. Target 

analytes are listed in Table 1-7. Field investigation soil sampling summaries for the DR Navy and 

ORFVOPR are shown on Table 4-1. The chemical analysis summary, including the numbers of soil 

samples to be collected, is shown in Table 4-2. The summary of sample analyses, bottle requirements, 

preservation requirements, and holdmg time requirements is listed In Table 4-3. 

4.3.1 Surface Soil Samdinq 

Before samples are collected, all pertinent amblent conditions and field data will be recorded in the field 

logbook and on the soil sample log sheet (examples included in SOP CT0 56-4, Appendix B). 

At the DR Navy surface soils, if collected, WIII be collected from the 0- to l-foot depth interval using DPT. 

SolI sampling will continue to greater depths as described in Section 4.3.2. DPT will not be advanced 
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beyond a lo-foot depth. Approprtate health and safety measures must be implemented during bore hole 

advancement, as described rn the HASP (Appendix D). 

At the OPR and ORR. surface soil samples will be collected from the ground surface to a depth of 1 foot 

(I.e., 0 to 1 foot) during advancement of soil borings using a starnless-steel hand auger. The hand auger 

consists of a stainless steel auger bucket and steel rods (each typrcally 3 feet in length). Commonly 

referred to as an lwan sampler, the auger IS advanced by turning a “T” handle in a clockwrse motton. 

Samples wrll be extracted from the auger bucket using a disposable polyethylene (or stainless-steel) 

trowel and a starnless-steel mixing bowl. SOP CT0 56-1 in Appendix B provtdes additional Information 

on borehole advancement and sample collection using a hand auger. 

Upon retrieval, all samples obtarned will be monitored for volatrle organic compounds (VOCs) with a 

photoionization detector (PID) for health and safety concerns as described in Section 4.3.4 and then 

examined for visual lrthologrc classrftcation. The 0- to l-foot depth interval wrll be placed into appropriate 

sample bottles as listed rn Table 4-3. Table 4-1 identifies the samplrng depth of soil samples for chemical 

analysis. All samples will be placed rn a cooler of ice immediately after collection. SOP CT0 56-2 

provides addttronal information for handling soil samples. Soil sampling will continue to depths beyond 

the surface interval as described in the Section 4.3.2. 

4.3.2 Subsurface Soil Samplinq 

Before samples are taken, all pertinent ambient condrtions and field data are recorded in the field logbook 

and on the soil sample log sheet (examples included rn SOP CT0 56-4. Appendix B). All subsurface 

samples shall be collected from the same soil boring as the corresponding surface sample. 

At the DR Navy, subsurface soil samples wtll be collected in two-foot intervals (beginnrng at a P-foot 

depth) to a maxtmum depth of 10 feet using DPT. Only samples collected from O-to l-foot interval 

(consistent with the Base-wrde Background Investtgatron) and the bottom 2.foot interval of each boring 

will be submitted for analysis. If, after review of these data, finer spatial resolution is desrred, select 

samples collected between the top and bottom intervals will be analyzed as appropriate. Potential 

remedial options and associated coWbenefIt will be evaluated when determining if additional refinement 

is necessary. Appropriate health and safety measures must be implemented during bore hole 

advancement, as described in the HASP (Appendtx D). 

Samples will be taken continuously from the ground surface to the maximum depth (10 feet bgs) or until 

one of the following conditions are met: 
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. the top of any related (e.g., nearby) geophysical anomaly is reached 

. the saturated zone IS encountered; 

l bedrock or weathered bedrock IS encountered: or 

. advancement refusal is met. 

If advancement refusal is experienced, an additional attempt will be made at another boring location 

nearby at the discretion of the FOL. The subsurface soil interval sent to the laboratory for analysis will be 

the deepest Z-foot Interval that was collected from each soil boring. SOP CT0 56-1 in Appendix B has 

additional mformation on borehole advancement and sample collection. 

At the OPR and ORR, subsurface soil samples will be collected over the depth interval of 2 feet to 4 feet 

bgs using a stainless-steel hand auger, as described in Section 4.3.1, 

Upon retrieval. all samples will be monitored for VOCs with a PID for health and safety concerns and then 

examined for visual classification of the lithology. Sample Intervals are detailed in Table 4-1. All samples 

WIII be placed in a cooler of ice immediately after collection. SOP CT0 56-2 provides additional 

information on handling of so11 samples. 

After sampling, the boreholes will be abandoned by backfilling the hole with remaining soil cuttings. 

Waste soil will be handled in accordance with Section 4.10 

4.3.3 Borehole and Soil Sample Loqqinq 

A lithologic description of each soil sample and a complete log of each boring will be mantaned by the 

TtNUS geologist in accordance with SOP CT0 56-4 (Appendix 6). At a minimum, the boring log will 

contain the following information: 

. Boring identification 

. Name of geologist logging the boring 

l Sample numbers and types 

l Sample depths 

l Soil density or cohesiveness 

l Soil color 

l Unified Soil Classification System (USCS) material description 
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l Location of boring 

. Augering problems/deviations from prolect-specific SAP 

In addition, depths of changes In lithology, sample moisture observations, depth to water, organic vapor 

(i.e., PID) readings, augerlng methods, and total depth of each borehole WIII be included on each log, as 

well as any other perttnent observations. An example of the boring log form is included in SOP CT0 56-4 

(Appendix 6). 

4.3.4 Field Measurements for Soil Samplinq 

All soil samples will be screened for VOCs for health and safety purposes. The site HASP (Appendix D) 

governs the calibration and use of the organic vapor monitoring instruments (i.e., PID). 

Soil samples will be classified according to depositlonal environment and grain size (clay, silt or sand). 

These classifications will be comparable to those used in the “Base-wide Background So11 Investigation 

for NSWC Crane” so as to permit accurate comparisons when determining whether site target analyte 

concentrations exceed background concentrations. 

Soil samples will also be characterized with regard to horizontal mapping coordmates and the depth of 

the sampling interval. 

4.4 GROUND WATER SAMPLE COLLECTION (DR NAVY ONLY) 

This section describes the specifics concerning proposed sampling locations, sampling procedures, 

planned analyses, and field operations that are to be followed as part of ground water sample acquisition. 

Target analytes are listed in Table 1-7. A field investigation ground water sampling summary for the DR 

Navy is shown on Table 4-4. The chemical analysis summary, including the total numbers of ground 

water samples to be collected is shown in Table 4-2. The summary of sample analyses, bottle 

requirements, preservation requirements, and holding time requirements is listed in Table 4-3. 

4.4.1 Ground Water Samplina Locations 

Five existing ground water monitoring wells, 06-06, 06-07. 06-12, 06-COiP3 and 06.Ol A, are to be 

sampled as part of the effort to confirm previous data and define the starting point for locating the 

potential soil manganese hot spot In the DR Navy. The specific locations of each of these momtoring 

wells are shown in Figure 4-I. These are the wells described in the hot,spot letter report (TtNUS, 1999b) 

and other reports (Murphy, 1994) as having elevated manganese concentrations. These are all of the 
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wells that essentially define the ground water quality at the DR Navy, and are therefore included as part 

of this investigation. 

Sampling will involve the collection of four replicate samples from each of the five wells. All replicate 

samples will be collected during a single sampling event because the ground water “hot spot” either exists 

or it does not exist at a given point in time. Because of this replicate sampling approach, field duplicate 

samples for QA/QC purposes WIII be the first and last replicate samples from each well. Therefore, a total 

of 20 samples will be collected from the five wells; 4 samples per well x 5 wells. These variations in 

“normal” ground water monitoring programs will be reiterated elsewhere in this QAPP, as required. 

4.4.2 Water-level Measurements and Ground Water Monitorinq Well Evaluations 

Water-level measurements and total well depth soundings will be obtained at each of the five monitoring 

well locatIons at the DR Navy Me. All water-level measurements will be taken within a 24.hour period of 

consistent weather conditions. The sequence for measuring water levels at this site will proceed from 

ground water monitoring well location 06-01 A (upgradlent) to locations 06-07, 06-06, 06-l 2, and 06COl P3 

(Increasingly downgradient). This sequence will minimize the potential for cross-well contamination. All 

water-level measurements will be taken using an electronic water-level meter. Water-level elevations wtll 

be recorded to within a O.Ol-foot accuracy from a marked reference point on the well riser pipe. Water 

levels will be recorded on a TtNUS water-level form. A blank water-level form is provided In SOP 

CT0 56-4 (Appendix B) for reference purposes. Decontamination of the water-level meter will be 

conducted between each well and procedures are addressed in SOP CT0 56-9. 

The condition of each ground water monitoring well will be evaluated prior to the initiation of well 

development and sampling. This evaluation will include an examination for the presence of a silted 

screen, a damaged surface casing, or a damaged concrete surface pad. The condition of well tags and 

locks will be recorded. These measurements and evaluations WIII be in accordance with procedures 

outlined in SOPS CT0 56-5 and CT0 56-6 (Appendix B). 

A PID will be used to monitor the presence of organic vapors in accordance with the HASP (Appendix D) 

but will not be used for making environmentally-related decisions. 

4.4.3 Ground Water Monitorinq Well Development, Purqinq. and Field Measurements 

Older monitoring wells that have not been purged recently require development to maintain or improve 

their original specific capacity. Regaining the aquifer’s natural specific capacity is crltical in approximating 
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natural aquifer flow conditions and the subsequent collection of representative ground water samples. 

Therefore, the five exlstlng wells at the site will be developed prior to purging and sampling. 

Each of the five ground water monitoring wells will be developed and purged in accordance with 

procedures outlined In SOP CT0 56-7 (Appendix B) using a surge block and submersible pump. The 

purpose of the well development is to remove sediments from inside the casing and within the sand filter 

that surrounds the screen. Each monitoring well will be developed (pumped) for at least 1 hour to help 

remove sediment around the well screen and within the sand filter (SOP CT0 56-7). Development will 

contmue until all vlslble sediments have been removed. Water-level elevation data will be collected 

periodically during the well development process to ensure that the well IS not pumped dry. In the event 

that the well runs dry, field personnel will allow sufficient recharge time and continue with other scheduled 

activities. 

Each of the existing wells consist of an approximate IO-foot screened section. In order to remove the 

fine-grained material that has likely accumulated in the stagnant wells, surging and overpumping is the 

recommended method of development. Overpumping IS not an ideal method for initial development of 

unconsolidated aqutfers but IS an effective development method for a relatively stable sandstone aquifer. 

OverpumpIng is the process in which a well is pumped at a higher rate than it will be subsequently purged 

and sampled. The objective is to remove fine-grained material at higher flow rates so that it will not be 

entramed in the sample collected at lower flow rates. Although it is anticipated that this aquifer can 

sustain a sufficient yield, if the well does pump dry during the l-hour period, the well will be allowed to 

recharge back to a level greater than or equal to the height of the screened section and pumped a second 

time. The total pumping time is anticipated to equal 1 hour per well. Prior to and upon completion of 

development, the sediment thickness, if any, within the well will be measured and recorded on the 

development form to evaluate d the well is silted In. An example of the well development form is provided 

in SOP CT0 56-4 (Appendix B). 

Monitoring well development will be completed at least 24 hours before well purging and sampling. The 

Intent of this delay is to provide time for the well and surrounding sand pack and aquifer material to 

equilibrate sufficiently to natural conditions. 

The sequence for developing and purging ground water monitoring wells at this site will proceed from 

location 06-OlA (upgradlent) to locations 06-07, 06-06, 06-12, and 06COl P3 (Increasingly downgradient) 

to minimize the potential for cross-well contamination. Decontamination of purge equipment will be 

conducted between each well and procedures are addressed in SOP CT0 56-9. 
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Ground water monitoring well purging will be performed prior to the proposed, single sampling event. The 

water-level elevation and total well depth will be measured prior to the start of ground water monitoring 

well purging. These measurements WIII be used to calculate the volume of water each ground water 

monitoring well contams for estimating purgmg requirements. To calculate the volume of water present, 

the following geometric formula for determining the volume of a cylinder will be used: 

volume (gallons) = nr2hC 

01 

volume (gallons) = (0.163)(h) for a 2-inch monitoring well 

Where: ll = 3.14 (dimensionless) 

r = the radius of the well (feet) 

h = the length of the water column in the well (feet) 

C = 7.46 gallons per cubic foot 

Teflon-lined polyvinyl chloride (PVC) bladder pumps will be used to sample each well. A minimum of one 

well volume WIII be purged from each ground water monitoring well using the low flow (0.14 Umin to 0.35 

Umin) bladder pump prior to sampling. Measurements of pH, temperature, turbidity, and conductance 

will be taken at the start of purging and every 5 to 10 minutes thereafter. Purging will continue until these 

parameters stabilize or a maximum of six well volumes are removed. All development and purging fluids 

removed from the wells will be placed in labeled containers. Stabilization is achieved and sampling can 

begin when a minimum of one well casing volume has been removed and three consecutive readings, 

taken at 5-to 1 O-minute Intervals, are within the following limits specified in SOP CT0 56-7 (Appendix B): 

. pH f 0.1 standard unit 

. Specific conductance + 3 percent 

l Temperature * 3 percent 

. Turbidity less than 10 Nephelometric Turbidity Units (NTUs) 

All of these are target parameters as identified in Table l-7. 

4.4.4 Ground Water Sample Collection 

Four replicate ground water samples will be collected from each monltonng well using low-flow sampling 

techniques (PVC-bladder pump) as described in SOP CT0 56-6 (Appendix B). All samples will be 

119912/P 4-14 CT0 0056 



NSWC Crane 
OAPP 

Revlslon 1 
Date February 2000 

Sectloll 4 
Page 15 Of 49 

transferred directly from the bladder pump to the sample container. Unfiltered ground water samples are 

the only samples required for this mvestlgation. The field Investigation samplmg summaries for ground 

water at the DR Navy and associated ratlonale are presented in Table 4-4. The samples will be collected 

and analyzed for the COC metals identified in Table 1-7 and Table 4-2 using the methods shown in Table 

7-1. Bottle, sample preservation, and holding time requirements are presented In Table 4-3. 

Per the discusslon regarding sample replication In each of the five wells (Section 4.4.1), the last (fourth) 

replicate sample collected from each well will be consldered to be a field duplicate of the first repltcate 

sample from the well for data validation and assessment purposes. This duplicate sample pair will be 

used to compare the varlablllty of the anal@? concentrations within a well versus variability among wells. 

ANOVA testing (see Sectlon 12.4) will be used when comparing upgradlentidowngradlent wells. 

Sampling chain-of-custody requirements are addressed in Section 5.1. All pertinent field data will be 

recorded on a sample log sheet and In the field log book. A TtNUS sample log sheet is included in SOP 

CT0 56-4 (Appendix B). 

4.5 SAMPLE IDENTIFICATION SYSTEM 

All samples will be properly labeled with a sample label affixed on the sample container and a sample tag 

secured around the neck of the sample container. The sample labels and sample tags will include the 

following information: project name, sample tracking number, sampling date, laboratory analyses 

requested, matrix type, and preservative. 

Each sample collected will be assigned a unique sample tracking number or identification as per SOP 

CT0 56-10 (Appendix B). The sample tracking number is a multi-segment, alpha-numeric code that 

identifies the site, type of sample, and sample location. Any other perttnent information regarding sample 

identification will be recorded In the field logbooks and/or sample logsheets. Examples of the sample 

tracking numbers to be used for this project are provided In Tables 4-1 and 4-4. 

MS and laboratory duplicate samples will be designated on the field documentation forms and sample 

labels. 

4.6 SAMPLE HANDLING, PRESERVATION AND SHIPPING 

Sample handling includes the field-related considerations connected with selecting sample containers, 

preservatives, allowable holding times, and analyses requested. Samples may be unstable and therefore 
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require preservation to prevent changes in either the concentration or the phystcal condition of the 

constituent(s) requmng analysts. Preservation requirements for each of the chemicals of interest are 

provided tn Table 4-3. 

The followrng procedures will be followed when shipping samples for laboratory analysis: 

All samples will be promptly chilled with ice to 4°C + 2°C and packaged in an insulated cooler for 

transport. Each cooler shipped to the laboratory will include a temperature blank. Ice will be sealed 

in containers to prevent water leakage. Samples will not be frozen. Each sample container will be 

placed tn a zip-lock bag to prevent contamination. The alp-lock bag will be placed in a bubble-wrap 

sleeve to protect from breakage. The temperature of the cooler will be measured using the 

temperature blank and then recorded in the appropriate section of the COC form. 

Only shipping containers that meet all applicable state and federal standards for safe shipment will be 

used. 

Shipping containers will be sealed with nylon strapping tape in at least two places, and custody seals 

will be signed, dated, and affixed in a manner that will allow the receiver to quickly identify any 

tampering that may have occurred durtng transport to the laboratory. 

The field COC document will be taped to the top inside cover of the shipping container in a sealed 

plastic envelope. 

Shipment will be made by a public courier at the next scheduled pickup following completion of 

sample collection. 

SOPS CT0 56-2 and CT0 56-11 (Appendrx B) provide detailed descriptions of sample handling, 

packaging, and shipptng procedures required for this project. The FOL will be responsible for ensuring 

the completion of the followmg forms: 

. Sample Labels 

l COC Forms 

l Custody Seals for Coolers 

l Shipping Labels for Coolers 

. Express Mail Air Bills 

119912/P 4-16 

_.. 

CT0 0056 



NSWC Crane 
OAPP 

4.7 SAMPLE CUSTODY 

Custody of samples must be maintained and documented at all times as per SOP CT0 56-4 beginning 

with the collection of samples in the field. Sample custody procedures are addressed in Section 5. 

4.8 QUALITY CONTROL SAMPLES 

This sectjon focuses on field QC samples that will be collected as part of this environmental investigation. 

Field QC samples Include field duplicates, source water blanks, equipment rinsate blanks, and ambient 

blanks. Table 4-2 presents the types and numbers of required field QC samples. Section 6.1 prowdes 

definitions and details for these, and all other quality control checks to be used during this investigation, 

Field QC sample requirements for field duplicates, source water blanks, equipment nnsate blanks, and 

ambient blanks required for this project are as follows: 

Field Duplicates. The field duplicate QC sample requirement for this project will be met as follows: 

In that four samples will be collected from each monitoring well (one sample and three replicates) extra 

ground water field duplicates are not necessary for this project. Instead, the first and fourth sample 

collected from a randomly-selected well will be treated as the field duplicate during data valid&on and 

assessment as further explained in the next paragraph. However, so11 dupltcates will be collected at the 

DR Navy and the ORWOPR. Field duplicates are obtained during a single act of sampling and are used 

to assess the overall precision of the sampling and analysis program. Ten percent of all soil samples are 

required. All samples Including replicates will be analyzed for the same parameters in the laboratory as 

their environmental sample counterparts. 

If monitormg well equilibrium has been attained prior to ground water sampling, all replicate samples 

within a well should represent the same COC concentratbons. If the samples are not equally 

representative, it is reasonable to expect that the first and last samples removed from a well will be the 

most different in analyte concentration. Therefore, field duplicate ground water samples for QA/QC 

purposes will be the first and last sample removed from a randomly-selected well. 

Eauipment Rtnsate Blanks. Equipment rinsate blanks will be obtained under representative field 

conditions by running analyte-free water through sample collection equipment after decontamination and 

placing It In the appropriate sample containers for analysis. Equipment rinsate blanks will be collected for 

11%312//p 4-17 CT0 0056 



NSWC Crane 
QAPP 

Revlslon 1 
Date- February 2000 

Sectlo” 4 
Page 18 cd 49 

non-dedicated equipment for all sampling rounds. Decontamination procedures for non-dedlcated 

equipment will be conducted and are prowded in SOP CT0 56-9. 

Source Water Blanks. Source water blanks will be obtained by sampling the waters used for 

decontaminating sampling equipment during the field investigation. Source water blanks will be used to 

determine if the analyte-free water or the laboratory bottles are contributing to sample contamination. 

Source water blanks WIII be collected for each type of water used for decontamination and will be 

submitted at a frequency of one per sampling event. Source water blanks, as applicable, will be analyzed 

for the entire suite of parameters under investigation. It is anticipated that one source water blank will be 

collected for each sampling round. 

Ambient Blanks. Ambient blank samples will be obtained at the discretion of the FOL if the FOL believes 

that InfIltration of airborne contaminants into field samples is a possibility. Ambient condttlon blanks are 

samples of deionized water poured from one contatner to another in the field to detect this type of 

airborne contaminant lnflltratton into field samples. 

4.9 SURVEYING 

The horizontal location of all soil samples will be surveyed. A global positioning system (GPS) or other 

suitable surveying device will be used to identify horizontal locations of each of the samples collected. 

The horizontal location will be surveyed to the Indiana State Plane Coordinates within the nearest foot 

and referenced to the 1983 North American Datum (NAD83). Identification of the vertical locations of the 

samples will not be performed. 

Existing survey data will be used to locate the horizontal and vertical locations of all sampling points 

(monitoring wells). These data will be cross-referenced to appropriate horizontal and vertical datum if 

krigging is to be performed. 

4.10 INVESTIGATION DERIVED WASTE 

It is anticipated that this investtgation will generate four types of potentially contaminated residues or 

vwestlgation derived waste (IDW): 

l Personal protective equipment (PPE) 

l Well development and purge fluids 

. Equipment decontamination fluids 
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IDW will be handled as follows: 

PPE - All PPE will be double bagged and placed in trash receptacles at the facility. 

Well Development and Purse Fluids - All well development and purge fluids will be collected and stored 

on-site using a 300- and/or 500.gallon plastic holding tank, respectively, until appropriate IDW analyses 

are completed. Provided that IDW analyses are acceptable as described below, development and purge 

fluids WIII be discharged to the NSWC Crane-permltted sanitary sewer system. The 500.gallon tank will 

be situated in a semi-permanent location near an access to the wastewater treatment plant. Purge and 

development flulds wtll be collected on-site using a 300-gallon portable holding tank attached to a truck or 

a smaller polyethylene contatner. as appropriate. The fluids WIII be transported daily to the 500.gallon 

holding tank and transferred from the portable 300.gallon tank using a submersible pump. The maln fluid 

storage tank (500-gallon) will be sealed and labeled with contents, date, and origin(s) of waste. An IDW 

sample will be collected from the 500-gallon tank at the completion of the sampling event and analyzed 

for the parameters listed in Table 4-2. The IDW sample will be identified using the sample nomenclature 

provided in Table 4-4. NSWC Crane will use the analytical results to determine if the IDW flulds can be 

treated on-site via the wastewater treatment facility or if they must be treated or disposed of off-site. 

Progress of the laboratory analyses will be monitored by the TOM to confirm that the IDW fluids are not 

stored on-site for over 90 days. The laboratory turnaround time for the IDW sample analyses is 28 days, 

which should be sufficient time to Identify a potential problem before corrective action is required. NSWC 

Crane WIII take possession of the containers and contents after receipt of the analytical results. 

Equipment Decontamination FluIds All decontamtnation fluids will be combined with well development 

and purge fluids when possible and handled in the same manner. Decontamination fluids from soil 

sampling will be collected and discharged to the sanitary sewer system. 

Waste Soils from Soil Borinas - Excess soil from hand augering or DPT operations produced during solI 

sampling will be returned to the boring hole to the extent possible with the remainder to be placed close to 

where the associated sample was collected and raked into the surface. 

Tubinq Used for Development, Purqina. or Sampling - All tubing used to develop, purge, or sample a well 

will be double bagged and placed in a trash receptacle at the facility. 
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4.11 RECORD KEEPING 

In addition to COC records, certain standard forms will be completed for sample description and 

documentation. These forms shall include sample log sheets, daily activity records, and logbooks. A 

bound, weatherproof notebook shall be maintamed by the FOL. All information related to sampling or 

fteld actlvlties will be recorded in the field notebook. This information will Include, but is not limited to, 

sampling time, weather conditions, unusual events, fteld measurements, and descriptions of photographs. 

A bound, weatherproof logbook shall be maIntaIned by the FOL. This book will contain a summary of 

each day’s activities and will reference the field notebooks when applicable. At completion of the field 

actlvlties, the FOL shall submit to the TOM all field records, data, field notebooks, logbooks, COC 

records, sample log sheets, and daily activity logs. Requirements for field documentation are outlined in 

SOP CT0 56-4 (Appendix 6). 
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TABLE 4-1 

SUMMARY OF SOIL SAMPLING ACTIVITIES 
NSWC CRANE, CRANE, INDIANA 

PAGE 2 OF 15 

Sample I.D. Sample Location Sample Depth Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-3 and 4-4) (feet bgs) 

07-88-002-04 ORR- Hillside Boring 2 2-4 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,&Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

07-SB-003-01 ORR- Hillside Boring 3 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinltrotoluene, Data Gap for SolIs RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-58-003-04 ORR- Hillside Boring 3 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-58-004-01 ORR- Berm 3 Boring 4 O-1 As, Mn, Be, 2,4&Tnnltrotoluene, 2&Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 

07-SB-004-04 ORR- Berm 3 Boring 4 2-4 As, Mn. Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 

07-SB-005-01 ORR- Berm 3 Boring 5 O-l As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

07-38-005-04 ORR- Berm 3 Boring 5 2-4 As, Mn, Be, 2.4,6-Tnnltrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 
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Sample I.D. Sample Location Sample Depth Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-3 and 4-4) (feet bgs) 

07.SB-006-01 ORR- Berm 3 Boring 6 o-1 As, Mn, Se, 2.4.6.Trinitrotoluene, 26Dinitrotoluerw Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,23cd)pyrene, Heptachlor epoxide 

07.SB-006-04 ORR- Berm 3 Boring 6 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Drnrtrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-58-007-01 ORR- Berm 2 Boring 7 o-1 As, Mn, Be, 2,4.6-Trrnitrotoluene, 26Dinitrotoluene, Data Gap for SolIs RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2$cd)pyrene, Heptachlor epoxide 

07.SB-007.04 ORR- Berm 2 Boring 7 2-4 As, Mn. Be, 2.4,6-Trinitrotoluene, 2,6-Dinrtrotoluene, Data Gap for Soils RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07.SB-008.01 ORR- Berm 2 Boring 8 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinrtrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,23cd)pyrene, Heptachlor epoxtde 

07.SB-008-04 ORR- Berm 2 Boring 8 2-4 As, Mn, Be, 2,46Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for SolIs RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,23cd)pyrene, Heptachlor epoxrde 

07.SB-009-01 ORR- Berm 2 Borrng 9 O-1 As, Mn, Be, 2,4@Trrnitrotoluene, 2,6-Dinitrotoluene, Data Gap for Sorls RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l.2,3-cd)pyrene, Heptachlor epoxide 
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Sample I.D. 

07-58-013-01 

07-88-013-04 

07.88-014-01 

07-88-014-04 ORR- Krig Boring 14 

07.SB-015-01 ORR- Krig Boring 15 

07.SB-015-04 ORR- Krig Boring 15 

07-SB-016-01 ORR- Krig Boring 16 

Sample Location 
(See Figures 4-3 and 4-4) 

OFF- Krig Boring 13 

ORR- Krig Boring 13 

ORR- Krig Boring 14 
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Sample Depth 
(feet bgs) 

o-1 

2-4 

O-1 

2-4 

o-1 

2-4 

o-1 

Laboratory Analytical Parameters Sample Rationale 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
Indeno(l,2,3+d)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4.6-Trinitrotoluene, 2&Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn. Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2.4,6-Trinitrotoluene. 2,6-Dimtrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dtbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxlde 

As, Mn, Be, 2,4,6-Trimtrotoluene, 2,6-Dmitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn. Be, 2,4,6-Trmtrotoluene, 2,6-Dinitrotoluene. 
RDX, Benzo(a)anthracene. Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2.3-cd)pyrene, Heptachlor epoxide 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for SolIs RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location Sample Depth Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-3 and 4-4) (feet bgs) 

07-58-016-04 ORR- Krig Boring 16 2-4 As, Mn, Be, 2,4,6-Tmitrotoluene, 2,6-Dinltrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Elenzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxtde 

07-58-017-01 ORR- Krig Boring 17 o-1 As, Mn, Be, 2,4,6-Trimtrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-SB-017-04 ORR- Krig Boring 17 2-4 As, Mn. Be, 2.4,6-Tmtrotoluene, 2,6-Dinltrotoluene, Data Gap for Soils RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-01601 ORR- Krig Boring 16 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxlde 

07-SB-018-04 ORR- Krig Boring 16 2-4 As, Mn, Be, 2,4.6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-019-01 ORR- Krlg Boring 19 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene. 26Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene. Heptachlor epoxide 

07-58-019-04 ORR- Krig Boring 19 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 26Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
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Sample I.D. Sample Location Sample Depth Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-3 and 4-4) (feet bgs) 

07-SB-020-01 ORR- Krig Boring 20 o-1 As, Mn, Be, 2,4,6-Trinltrotoluene, 2,6-Dinitrotoluene. Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07-58-020-04 ORR- Krig Boring 20 2-4 As, Mn, Be, 2,4,6-Tmtrotoluene, 2,6-Dinttrotoluene, Data Gap for SotIs RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07.58-021-01 ORR- Krig Boring 21 O-l As, Mn, Be, 2.4,6-Trmtrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

07.SB-021.04 ORR- Krtg Boring 21 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinltrotoluene, Data Gap for SolIs RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Senzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-88-022-01 ORR- Krig Boring 22 O-1 As, Mn, Be, 2,4&Trinitrotoluene, 26Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxtde 

07-98-022-04 ORR- Krig Boring 22 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2.6.Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxtde 

07-98-023-01 ORR- Krig Boring 23 o-1 As, Mn. Be, 2,4,6-Trinitrotoluene, 2&Dtnitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dtbenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
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Sample I.D. Sample Location Sample Depth Laboratory Analytical Parameters Sample Rationale 
(See Figures 4-3 and 4-4) (feet bgs) 

07.SB-023-04 ORR- Krig Boring 23 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 26Dinitrotoluene. Data Gap for SolIs RFI 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2,3-cd)pyrene. Heptachlor epoxide 

07-58-024-01 ORR- Krig Boring 24 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene, 2.6-Dinltrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-024-04 ORR- Krig Boring 24 2-4 As, Mn, Be, 2,4&Trinitrotoluene, 26Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-SB-025-01 ORR- Krig Boring 25 o-1 As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-58-025-04 ORR- Krig Boring 25 2-4 As, Mn, Be, 2,4&Trinitrotoluene, 2,6Qnitrotoluene, Data Gap for Soils RFI 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2$cd)pyrene, Heptachlor epoxide 

07.SB-026-01 ORR- Krig Boring 26 o-1 As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07-58-026-04 ORR- Krig Boring 26 2-4 As, Mn, Be, 2,4,6-Trinttrotoluene. 2,6-Dinitrotoluene, Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
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07.SE-027-04 ORR- Krig Boring 27 2-4 As, Mn, Be, 2,4,6-Trinltrotoluene, 2,6Din!trotoluene, ( Data Gap for Soils RFI 

07.SB-028-01 ORR- Krig Boring 28 o-1 

07.SB-028-04 ORR- Krig Boring 28 2-4 

Laboratory Analytical Parameters Sample Rationale 

As. Mn, Be, 2,4,6Trinitrotoluene, 2,6-Dinitrotoluene. 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l.2.3-cd)ovrene. Heotachlor eooxide 

Data Gap for Soils RFI 

RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6Trinitrotoluene, 26Dinitrotoluene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,8Trinltrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
fndeno(l.2.3~cd)pyrene, Heptachlor epoxide 

Data Gap for SotIs RFI 

Data Gap for Soils AFI 



TABLE 4-1 

SUMMARY OF SOIL SAMPLING ACTIVITIES 
NSWC CRANE, CRANE, INDIANA 

PAGE 10 OF 15 

SOIL SAMPLES FOR SWMU 7- OLD PISTOL RANGE 

Sample I.D. Sample Location Sample Depth 
(See Figure 4-5) (feet bgs) 

Analytical Parameters Sample Rationale 

07-SB-029-01 

07.SB-029-04 

07.SB-030-01 

07-88-030-04 

07-58-031-01 

07-58-031-04 

07-SB-032-01 

OPR- Hillside Range 1 
Boring 29 

OPR- Hillside Range 1 
Boring 29 

OPR-Hillside Range 1 
Boring 30 

OPR- Hillside Range 1 
Boring 30 

OPR- Hillside Range 1 
Boring 31 

OPR- Hillside Range 1 
Boring 31 

OPR- Berm Range 2 
Boring 32 

o-1 

2-4 

O-1 

2-4 

o-1 

2-4 

o-1 

As, Mn, Be, 2.4,6-Trinitrotoluene, 26Dlnitrotoluene. 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthane, Dtbenzo(a,h)anthracene. 
Indeno(l,2,3cd)pyrene, Haptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene. 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dtbenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrena. Heptachlor epoxide 

As, Mn, Be, 2,4.6-Trinitrotoluene. 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dtbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene. Heptachlor epoxide 

As, Mn, Be, 2,46Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluotanthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for SolIs RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 



07-s8-034-01 
f‘ 

OPR- Berm Range 2 
w Boring 34 

07-88-034-04 OPR- Berm Range 2 
Boring 34 

07.CP-035-01 OPR- Composrte 
Sample from 3 Borings 
at Hillside Range 1 
Firing Lane (Location 
Cl) 

07.CP-035-04 OPR- Comoosite 
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Sample Depth 
(feet bgs) 

2-4 

O-1 

2-4 

O-l 

2-4 

o-1 

2-4 

Analytical Parameters 

As, Mn, Be, 2,4,6Tnnrtrotoluene, 2,6Drnitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene. Heptachlor epoxrde 

As, Mn, Be, 2,46Trinitrotoluene, 26Dinrtrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2$cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 246Trinrtrotoluene, 26Dinrtrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor Epoxide 

As, Mn, Be, 2,4,6-Tnnitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Drbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

AS, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinrtrotoluene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2.4,6-Trinitrotoluene, 2,6Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Indeno(l,2$cd)pyrene, Heptachlor epoxide 

Sample Rationale 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Sorls RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for Soils RFI 
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Sample I.D. Sample Location Sample Depth Analytical Parameters Sample Rationale 
(See Figure 4-5) (feet bgs) 

07.CP-036-01 OPR- Composite O-l As, Mn, Be, 2.4,6-Trinitrotoluene, 2.6-Drnitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene. Senzo(a)pyrene, 
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Firing Lane (Location Indeno(l,2,3-cd)pyrene. Heptachlor epoxide 
w 

07-CP-036-04 OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo(a,h)anthracene. 
Firing Lane (Location Indeno(l,2,3cd)pyrene, Heptachlor epoxide 
CT 

07-CP-037-01 OPR- Composite o-1 As, Mn, Be, 2,4&Trinitrotoluene. 2,6-Dinrtrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at Hillside Range 1 Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Firing Lane (Location Indeno(l,2$cd)pyrene, Heptachlor epoxide 
C3) 

07.CP-037-04 OPR- Composite 2-4 As, Mn, Be, 2,4,6-Trrnrtrotoluene, 26Dinitrotoluene, Data Gap for SolIs RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at Hillside Range 1 Benzo(b)fluoranthene. Dibenzo(a.h)anthracene, 
Firing Lane (Location Indeno( 1.2.3~cd)pyrene, Heptachlor epoxide 
C3) 

07-CP-038-01 OPR- Composite o-1 As, Mn, Be, 2,46Trinitrotoluene, 2.6.Drnrtrotoluene, Data Gap for Soils RFI 
Sample from 3 Borrngs RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
at Berm Range 2 Firing Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Lane (Location C4) Indeno(l,2,3cd)pyrene, Heptachlor epoxide 

07.CP-038-04 OPR- Composite 2-4 As, Mn, Be, 2,45Trinitrotoluene, 2.6-Dinrtrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
at Berm Range 2 Firing Benzo(b)fluoranthene. Dibenzo(a,h)anthracene, 
Lane (Location C4) Indeno(l,2,3cd)pyrene, Heptachlor epoxide 



07.CP-039-04 I---- 
07-CP-040-01 

07.CP-040-04 
i‘ 
% 

07.CP-041-01 

07.CP-042-01 

TABL .I 

SUMMARY OF SOIL SAMPLING ACTIVITIES 
NSWC CRANE, CRANE, INDIANA 

PAGE 13 OF 15 

Sample Location 
(See Figure 4-5) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C5) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C5) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Fwing 
Lane (Location C6) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C6) 

OPR- Composite 
Sample from 3 Borings 
at Berm Range 2 Firing 
Lane (Location C7) 

OPR- Composite 
Sample from 3 Borings 
at Berm Ranae 2 Firina 
Lane (Location C7) _ 

Sample Depth 
(feet bgs) 

o-1 

2-4 

o-1 

2-4 

o-1 

2-4 

Analytical Parameters 
I 

Sample Rationale 

As, Mn, Be, 2,4.&Trinitrotoluene, 2,6-Dinltrotoluene. ( Data Gap for Soils RFI 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, I 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As. Mn. Be. 2.4.6-Tnnitrotoluene. 2.6~Dlnitrotoluene. 1 Data Gap for Soils RFI 
RDX. ienz&a)anthracene, Benzo(ajpyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene. Benzo(a)pyrene, 
Benzo(b)fluoranthene. Dlbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,&Trlnitrotoluene, 2,6-Dinitrotoluene, 
RDX. Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a.h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor eporide 

As, Mn, Be, 2,4,6-Trlnitrotoluene, 2,6-Dinitrotoluene. 
RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be. 2,4,&Trinitrotoluene, 2.6.Dinitrotoluene. 
RDX, Eenzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

As, Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, 
RDX, Benzo(a)anthracene, Benzo(a)pyrene. 
Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

Data Gap for Soils RFI 

Data Gap for Soils RFI 

Data Gap for SolIs RFI 

Data Gap for SolIs RFI 

Data Gap for Soils RFI 
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Sample I.D. 

TABL 1 

SUMMARY OF SOIL SAMPLING ACTIVITIES 
NSWC CRANE, CRANE, INDIANA 

PAGE 15 OF 15 

Sample Location Sample Depth Analytical Parameters Sample Rationale 
(See Figure 4-5) (feet bgs) 

OPR- Composite o-1 As, Mn, Be, 2.4.6.Trinltrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at 55Gallon Drum Benzo(b)fluoranthene, Dlbenzo(a,h)anthracene, 
(Location Cl2) Indeno(l,23cd)pyrene, Heptachlor epoxide 

OPR- Composite 2-4 As. Mn, Be, 2,4,6-Trinitrotoluene, 2,6-Dinitrotoluene, Data Gap for Soils RFI 
Sample from 3 Borings RDX, Benzo(a)anthracene, Benzo(a)pyrene, 
at 55.Gallon Drum Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, 
(Location C12) Indeno(l,2,3-cd)pyrene, Heptachlor epoxide 

Notes: 
IDW - Investigation Derived Waste 
NA - Not applicable 
QAIQC sampling requrements are indicated in Table 4-2 



TABLE 4-2 

SUMMARY OF SOIL AND GROUND WATER SAMPLE ANALYSES 
AND QUALITY CONTROL SAMPLES/MEASUREMENTS 
DEMOLITION RANGE NAVY AND OLD RIFLE RANGE”) 

NSWC CRANE, CRANE, INDIANA 
PAGE 1 OF 2 

NO. Field No. of Amblent NO. of Rinsate source No. of 

Duplicates’*’ Condition Blanks”.” water MS/MSDs”’ Total No. of Samples”’ Analysis Method 

Blanks’3’ Blanks” I 
..*a*.. P.^^l...w^^. Demolition Range Navy Labor. 

SW 6020 (As, Be) 

! 

7 
: 8 Old Rifle Range (Old Pistol Range) Laboratory Analyses: 
/ Metals (total) 36 4 TBO I+ TBD 2/z 45c SW 60106 (Mn). 

SW 6020 (As, Be) 

Energetlcs 36 4 TBD It TBO 212 45t SW 6330 

PA& 36 4 TBD It TBD 212 45t SW 627OC ISIM 

Heptachlor Epoxide 36 4 TBD I+ TBD 212 45c SW 8081A 

GROUND WATER 



TABL. 2 

SUMMARY OF SOIL AND GROUND WATER SAMPLE ANALYSES 
AND QUALITY CONTROL SAMPLES/MEASUREMENTS 
DEMOLITION RANGE NAVY AND OLD RIFLE RANGE(‘) 

NSWC CRANE, CRANE, INDIANA 
PAGE 2 OF 2 

Samples shown are for the Initial rounds of sampling. Subsequent rounds of samplmg will adhere lo the same frequencies lor QC Sample Colie~t~on but the total numbers of 
enwonmental samples and QC samples IS lkkely to differ. 
Field dupkcate samples are collected at a mimmum frequency of 7 per 10 enuronmental samples. Separate fteld duplicate samples are not requred for ground water analyses 
because four repkcate samples will be collected from each well and the flr$t and fourth replicates from a randomly-selected well will be evaluated as field dupltcates Field OC 
samples for well stablltzatlon parameters will not be collected; however, sample collection wll not begln until replicate meawrements achteve the specified tolerance Field 
dupkcate so,, samples must be selected to represent both sampkng depths 
Amblent cond!ton blanks wll be collected at the dlscrebon of the FOL lo monitor He conditons Because site condltlons vary, totals are TBD 
Rinsate blanks are collected once per day for each source of 11nal decontamination rinse water. Only one source of flnal deconfamlnatlon rinse water IS anticipated 
Plus scgn (+) ,nd,cates pofent~al for the total number of samples to ,ncrease. due to TED variables 
Source water blanks wtll be collected at a frequency of 1 per water source per sampling event 
Extra sample volume for MS/MSD or MS/laboratory dupkcate sample analyses will be collected at a lrequency of 1 per 20 samples For metals, MS and laboratory duplicates 
will be analyzed: lor energetics. PA& and heptachlor epoxlde. a MS and a MSD wall be analyzed MS/MSD sal samples must be selected lo represent both sampllng depths 
SolI samples and OC samples for the DR Navy wll be determined aner ground water sample data have been Interpreted. The frequencies of OC sample collection will be the 
same as for the ORR. 

MSiMSD Matrax spikeimatrlx spake duplicate 
NA Not Applicable 
TED TO be detenined 
SW SW-846 

P 
Y 

a 
0 
H 



TABLE 4-3 

SUMMARY OF SAMPLE ANALYSES, CONTAINER TYPES AND VOLUMES, 
PRESERVATION REQUIREMENTS, AND HOLDING TIMES 

NSWC CRANE, CRANE, INDIANA 

1 HN03 = Nitric Acid. 
2 All holding times are from date of collection. 
3 One 8-0~ jar will provide ample sample volume for metals, energetics, heptachlor epoxlde and PAH analyses. One additional jar will be 

collected for samples designated for MS/MSD analyses. 



TABLE 4-4 

SUMMARY OF GROUND WATER SAMPLING ACTIVITIES 
NSWC CRANE, CRANE, INDIANA 

GROUND WATER SAMPLES FOR HOT SPOT AT SWMU 6 - DEMOLITION RANGE NAVY 
Sample Location 

Sample I.D. (See Figure 4-1) Analytical Parameters Sample Rationale 

06-GW-0606.03 
06.GW-0606-04 
06.GW-0607-01 
06-GW-0607-02 
06.GW-0607-03 
06-GW-0607-04 
06.GW-0612-01 
06-GW-0612-02 
06-GW-0612-03 
062GW-0612-04 

06.GW-06COl P3-01 
06-GW-06C01 P3-02 
06.GW-06COx3-03 

As, Mr 
As, Mn, tte, NI, and Al ( 
As, Mn, Be. NI, and Al 

1 As, Mn; Be; Ni: and Al ( 
1 As, Mn, Be, Ni, and Al 
I 

AS. Mn 

As, Mn 
As, Mn 

Dou 
Downgradient Sampling Location 

As, Mn, Be, Ni, and Al 
I 

Downgradlent Samphg Location 
As. Mn. Be. Ni. and Al 1 rlownnrndient Sampling Location 

DOM Ingradient Sampling Location 

06-06 
06-06 
06-07 
06-07 
06-07 
06-07 
06-12 
06-l 2 

“D-l c 
06.CO1 P3 
06-CO1 P3 
06.CO1 P3 

Notes: 
IDW - Investigation Derived Waste 
NA - Not applicable 
QAIQC sampling requirements are indicated in Table 4-2. 
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5.0 CUSTODY PROCEDURES 

Documented sample custody IS one of several factors that is necessary for the admissibility of 

environmental data as evidence in a court of law. Custody procedures help to satisfy the two major 

requirements for admissibility: relevance and authenticity. Sample custody IS addressed in three parts: 

field sample collection. laboratory analysis, and flnal evidence files. Final evidence files, including all 

original laboratory reports and purge flies, are maintamed under document control in a secure area. A 

sample or ewdence file is under custody when any one of the following condltlons IS satlsfted: 

l The Item is in the actual physical possession of an authorized person. 

l The item is I” view of the person after being in his or her possession. 

l The Item was placed in a secure area to prevent tampering. 

l The item IS in a designated and identlfled secure area with access restrlcted to authorized personnel 

only. 

The COC report is a multi-part. standardized form used to summarize and document pertinent sample 

information, such as sample identification and type, sample matrix, date and time of collection, 

preservation. and requested analyses. Furthermore, through the sequential slgnatures of various sample 

custodians (e.g., sampler, airbill number. laboratory sample custodian), the COC report documents 

sample custody and tracking. Laboratory custody procedures will ensure that sample Integrity is not 

compromised from the time of recetpt at the laboratory until flnal data are reported to TtNUS. This 

requires that the laboratory control all sample handling and storage condltlons and circumstances. 

Custody procedures apply to all environmental and associated field QC samples obtained as part of the 

data collectIon system. 

5.1 FIELD CUSTODY PROCEDURES 

The FOL (or designee) is responsible for the care and custody of the samples collected until they are 

relinquished to the laboratory or entrusted to a commercial courier. COC forms are completed to the 

fullest extent possible for each sample cooler used for shipment. The forms are legibly completed with 

waterproof ink, and are signed (and dated) by the sampler. COC forms will include the following 

information: project name, sample number. time collected, matrix, designated analysis, type of sample, 

presetvatlve, and name of sampler. Pertinent notes or comments are also indicated on the COC form. 

An example COC form is included I” SOP CT0 56-4 (Appendix 6). 

119912/P 5-1 CT0 0056 
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Information similar to that contained on the COC form is provided on the sample label. whrch IS securely 

attached to the sample bottle. In addition, sample tags will be affixed to the sample bottles and returned 

by the analytical laboratory for inclusion in the final evidence file. Sample labels and tags will Include, at a 

minimum, the following information: sample number, date and time of collection, analysis required for the 

sample aliquot in the associated sample container, and a space for the laboratory sample number. The 

procedures for sample numberrng by TtNUS are described rn SOP CT0 56-10 (Appendix B), and the 

procedures for sample numbering by Laucks Testing Laboratories, Inc., are described in SOP LTL-4002 

(Appendix C). 

Site conditions during sampling and the care wrth which samples are handled may factor into the degree 

to which samples represent the media from which they are collected. Thus, in turn, could affect the ability 

of decision makers to make accurate and tamely decisions concerning the contamination status of the sate. 

As appropriate, logbooks are assigned to, and maintained by, key fteld team personnel. The logbooks 

are used to record daily conditions/activities such as weather conditions, dates/times of significant events, 

level of PPE used, boring activrtres, actual sample collectron locations, photographs taken, problems 

encountered dtmng field activities and corrective actions taken to overcome problems. In addition, the 

names of site visitors and the purposes of their vrsrts shall be recorded. Field logbook assignments shall 

be recorded in the Site Logbook or other central file whose location is known by the FOL and the TOM. 

All field logbook assignments, use, control, and archiving are governed by SOP CT0 56-4 (Appendix 6). 

Examples of all forms to be used during sampling activities are also provided in SOP CT0 56-4 

(Appendix B). Together, field logbooks and sample documentation including COC forms provide a record 

that should allow a technically qualrfred individual to reconstruct significant field activrties for a particular 

day without resorting to memory. The FOL IS responsible for the maintenance and security of all field 

records at the end of each workday during field activities. At the completion of field activitres, the FOL will 

forward all field records to the TtNUS TOM. All sample records are eventually docketed into the final 

evidence file. 

SOPS CT0 56-2 and CT0 56-11 (Appendix 8) describe procedures for soil and ground water samples 

packaging and shipment. A temperature blank shall be included in each cooler containing ground water 

samples for use by the laboratory upon receipt. Each cooler shall be taped shut with strapping tape in at 

least two places to prevent tampering. Custody seals shall be attached as described in SOP CT0 56-4 

so that the seals must be broken to open the cooler. Shipment will be made by a public courier at the 

next scheduled pickup followrng completion of sample collection. 

The following procedures will be used when transfemng custody of samples. As previously noted, 

Individual custody records will accompany each sample cooler. The methods of shipment, courier name, 



NSWC Crane 
OAPP 

RevElon 1 
Date February 2000 

SectIon- 5 
Page 3 Of 4 

and other pertinent informatlon will be entered in the remarks sectlon of the custody record. When 

transferring samples, the individuals relinquishing and recelvlng the samples will sign, date, and note the 

time on the COC record. The original record (top copy of the mult-part form) WIII accompany the 

shipment and the field sampler will retain a copy. This record documents the sample custody transfer 

from the sampler to the laboratory, often through another person or agency (common courier). After COC 

records have been placed wlthln sealed shippmg coolers, the signed courier alrbtlls will serve to 

document COC. Upon arrival at the laboratory, internal laboratory sample custody procedures will be 

followed (see Section 5.2). 

5.2 LABORATORY CUSTODY PROCEDURES 

When Laucks Testing Laboratories, Inc.. receives a shipment of samples, the laboratory’s sample 

custodian will verify that the correct number of coolers has been received. The custodian will examine 

each cooler’s custody seals to verify that they are Intact and that the integrity of the environmental 

samples has been maintained. The custodian will then open each cooler and measure Its internal 

temperature by measuring the temperature of the temperature blank. The temperature reading will be 

documented in the comments column of the COC form. In addltlon, the temperature reading will be 

recorded on the Supplemental Sample Receipt Log, as further explaIned below. The sample custodian 

will then sign the COC form and examine the contents of the cooler. Identification of broken sample 

containers or discrepancies between the COC form and sample labels will be recorded. The laboratory 

will retain the original field COC forms, providing copies of the forms with the final data package 

deliverable. A Laucks Testing Laboratories, Inc.. CLP Sample Receipt Log and Supplemental Sample 

Receipt Log, as shown in Appendix 3 of SOP LTL-4002 (Appendix C). will be completed by Laucks 

Testing Laboratories, Inc. All problems or discrepancies noted dung this process will be promptly 

reported to the TtNUS TOM. Samples will be logged into the laboratory information management system. 

Other pertinent issues relating to laboratory sample custody and tracking are presented In the following 

laboratory SOPS (Appendix C): 

SOP LTL-1002 

SOP LTL-1003 

SOP LTL-1007 

SOP LTL-1013 

Document Tracking and Control 

Chain-of-Custody and Documentation Procedures 

Use of Instrument Records and Logbooks 

Preparation, Storage, Shelf Life and Traceability Documentation of Standards 

and Reference Materials 

SOP LTL-1019 Controlling, Maintaming, and Momtorlng Laboratory Logbooks 

SOP LTL-2001 Waste Segregation and Disposal 

SOP LTL-4002 Electronic Sample Entry and Log-In 

119912/P 5-3 CT0 00% 
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5.3 FINAL EVIDENCE FILES 

The AdminIstrative Record at NSWC Crane will be the reposttory for all documents that constitute 

evidence relevant to sampling and analysis activltles as described In this QAPP. NSWC Crane will be the 

custodian of the evidence file and will maintain the contents of these files, including all relevant records, 

reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secure. Ilmited- 

access location and under custody of the NSWC Crane Site Manager. The control file wll include at a 

minimum: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Field logbooks 

Field data and data deliverables 

Photographs and negatives 

Drawings 

Soil boring logs 

Laboratory data deliverables 

Data validation reports’ 

Data assessment reports 

Progress reports, QA reports, interim project reports. etc 

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

Upon completion of the contract, all files associated with this investigation will be maintained in the 

Admlntstrative Record at NSWC Crane and will be available for Inspection by the regulatory agencies for 

at least six years. Prior to disposal of all administrative records, the records will be offered to the US. 

EPA. 

119912/P 5-4 CT0 0056 



NSWC Crane 
OAPP 

Revlslon 1 

6.0 CALIBRATION PROCEDURES AND FREQUENCY 

All Instrumentation used to perform chemical measurements must be properly calibrated prior to use in 

order to obtain valid and usable results Instruments used in the field and in the laboratory will be 

calibrated according to the procedures governing the use of the instruments. Field SOPS are included in 

Appendix B and laboratory SOPS are included In Appendix C. For this Investigation, field Instrument 

calibration is described in Section 6.1 and laboratory Instrument calibration is outlined in Sectjon 6.2. 

6.1 FIELD INSTRUMENT CALIBRATION 

Several monltonng instruments will be used during field activities, including the following: 

l Electrontc water-level meter. 

. PlDiFlD organic vapor detector. 

. Water quality meter (combination temperature probe, speclflc conductance meter, pH meter, and 

turbidity meter). 

The manufacturer’s operattng manuals for these instruments are attached to SOP CT0 56-4. 

The electronic water-level meters (M-scopes or equivalent) will be calibrated prior to field use and 

periodically at the discretion of the FOL. They will be calibrated by comparison of M-scope markings with 

a steel tape measure. 

All calibrations will be documented on an Equpment Calibratlon Log (SOP CT0 56-4, Appendix B). 

During calibration, an appropriate maintenance check will be performed on each piece of equipment. If 

damaged or defective parts are identified during the maintenance check and it is determlned that the 

damage could have an impact on the instrument’s performance, the instrument will be removed from 

service until the defective parts are repaired or replaced. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Calibration procedures for metals analyses by ICP/AES and ICP/MS begin with a periodic establishment 

of the u:eful linear response range followed by routine daily calibrations. The daily calibrations consist of 

atomic mass calibrations (ICP/MS only), at least one blank and one calibration standard, an initial 

calibration verification, and continuing calibration verification standards/blanks, with each batch of 

samples analyzed. In all cases, an independently prepared standard (i.e., from a second source or a 

119912/P 6-1 CT0 00% 
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different lot number from the primary source) will be used as a calibration verification solution or as the 

MS spiking mix. 

Organic chemical analyses begin with an initial calibration of the gas chromatograph (GC) or gas 

chromatograph/mass (GCIMS) spectrometer system with an initial calibration curve that establishes the 

instrument responses as functions of analyte concentration. The initial calibration curves incorporate a 

calibration blank and a series of calibration standards for the target analytes and any applicable Internal 

standards or surrogate compounds. On a routine basis, a continuing calibration is performed in which the 

validity of the calibratton curve IS checked wtth a known chemical standard of a source independent of the 

initial calibration standards. This continuing calibration standard contains the target analfles of interest 

and applicable internal standards and surrogate compounds. The internal standards compensate for 

variations in analytical response that may occur in individual chromatographic analyses. The surrogate 

compounds provtde a means to assess the efficiency of analyte extraction and analysis for each sample. 

All standards used to calibrate analytIcal Instruments must be obtained from the National Institute of 

Standards and Technology (NIST) or through a reliable commercial supplier with a proven record for 

quality standards. All commercially supplied standards will be traceable to NIST reference standards, 

where possible, and appropriate pedigree documentation will be obtained from the supplier. In cases 

where documentation is not available, the laboratory will analyze the standard and compare the results to 

a U.S. EPA-known or previous NIST-traceable standard. 

Calibrations and associated documentation are required for all laboratory Instruments. The 

documentation for calibrations performed in-house shall identify the person performing the calibration, the 

instrument being calibrated, the standards used for calibration and their concentration values or other 

pertinent caltbratlon values, the source of the calibration standards, and the date of calibration. Certain 

instruments (e.g., balances) may be calibrated by a third party. In those cases the details of calibration 

as described above, and a certification of acceptable performance shall be obtalned from the third party. 

The period during which the calibration IS valid may appear in the calibration record or may be governed 

by SOP. 

Calibration procedures, frequency requirements, acceptance criteria, and conditions that require 

recalibration are described for each analytical procedure in the applicable laboratory SOPS included in 

Appendix C. 

6-2 CT0 0056 
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES 

Field measurements and analytical procedures are presented I” this section. 

7.1 FIELD MEASUREMENT PROCEDURES 

Chemicallphywal parameters to be measured using field instrumentation include pH, specific 

conductance, temperature, turbidity, and water-level elevation. The field target parameters and the 

rationale for including them in the analysis scheme are presented in Table l-7. Measurement of field 

parameters is described in detail in Section 4. Calibration of field instruments is discussed in Section 6 

and in individual field measurement SOPS (Appendix 6). 

7.2 LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES 

Table 7-1 provides a summary of the laboratory analytical methods and associated laboratory SOPS to be 

used during this investigation. Laboratory SOPS are included in Appendix C of this QAPP. 

7.2.1 List of Proiect Taraet Compounds and Detection Limits 

A list of the laboratory target analytes; project-speclflc risk-based target levels; and laboratory-specific 

MDLs (all parameters except metals), IDLs (metals only), and RLs IS provided on Table 1-9. The MDLs 

shown have been determined experlmentally using the procedures described in SectIon 6.3 of Laucks 

Testing Laboratories, Inc., SOP LTL-1011 which is Included in Appendix C of this QAPP. These 

procedures are based on the method provided in 40 CFR Part 136 Appendix B (FR, 1984). The IDLs 

provided for metals have been experlmentally determined as described in Section 6.2.6 of Laucks Testing 

Laboratories, Inc., SOP LTL-1011. This procedure is based on the procedure for IDL determination as 

specified in the U.S. EPA Contract Laboratory Program (CLP) (U.S. EPA, 1995). All environmental data 

will be reported to the analyte’s laboratory-specific RL. An analyte’s RL IS based on the associated 

MDUIDL with adjustments made to ensure that the precision and accuracy requirements of the method 

are attainable. RLs will be adjusted on a sample-by-sample basis, as necessary, based on dilutions, 

sample volume and, for solI samples, percent moisture. 

7.2.2 List of Associated Quality Control Samples 

Field and laboratory QC samples to be analyzed in support of this project are identified in Sectlon 8.0. 

The analytical SOPS included in Appendix C of this QAPP address minimum QC requirements for each 
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associated analytical method. The SOPS rxlude calibration QC requwments. Details on QC sample 

usage are provided in Sectjon 8.0. 

119912/P 7-2 CT0 0056 
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TABLE 7-1 

SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES 
SOLID AND AQUEOUS SAMPLES 
NSWC CRANE, CRANE, INDIANA 

Analytical Parameter 

25Dinltrotoulene 
Hexahydro-1,3,5-trinltro-1,3,5- 
triazine (RDX) 
2,4.6-Trinitrotoluene 

As. Be, NI - total 

Preparation 
Method 

SW-646”’ 6330 

Aqueous 
SW-8463010A or 

SW-846 3015 

Analytical Method 

SW-846 8330 

SW-646 6020 

Preparation/Analytical 
SOP(s)” 

Solid Only 
LTL-3161/LTL-8330 

Aqueous 
LTL-7009 or LTL-70101 

LTL-7202 

Solid m 
SW-846 30508 LTL-7015/LTL-7202 

(no HCI) 

Al, Mn -total Aqueous 
SW-846 3010A or 

SW-846 3015 

SW-846 601 OB Aqueous 
LTL-7009 or LTL-70101 

LTL-7105 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Heptachlor epoxlde 

u &!&I 
SW-846 30508 LTL-7015/LTL-7105 

Solid Only SW-846 82700 with Solid Only 
SW-846 35508 SIM LTL-3100/LTL-8277 

Solid Only SW-846 8081A SolId Only 
SW-846 35508 LTL-3302/LTL-8084 

1 Laboratory SOPS are included in Appendix C of this QAPP. 
2 U.S. EPA, 1986. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Field and laboratory QC samples will be analyzed routinely to evaluate overall data quallty. This section 

provides information regarding those Internal QC checks. Laboratory QC samples are addressed in 

Sections 6.0 and 8.2 of this QAPP. Section 6.0 addresses instrument calibrations; Sectlon 8.2 addresses 

non-calibration analytical QC. Table 8-1 summarizes the routine field and laboratory non-calibration QC 

sample analysis frequencies and associated corrective actions. Table 4-2 of Section 4 presents the 

numbers of QC samples that are anticipated to be collected in the field. 

8.1 FIELD QUALITY CONTROL CHECKS 

TtNUS has established a QC program that is designed to monitor and assess the quality of field work 

performed during environmental westlgations. That program includes the use of various types of QC 

samples as indicated in Table 8-1. Some of the samples in Table 8-l are identified as requiring additional 

sample material to be collected in the field even though the actual field QC check IS performed in the 

laboratory. 

The field QC samples consist of field duplicates. equipment rlnsate blanks, source water blanks 

temperature blanks and, at the discretion of the FOL, ambient condition blanks. Temperature blanks will 

be included in each cooler submitted to the laboratory to monitor sample storage conditions prior to arnval 

at the laboratory. However. a temperature blank is not required for samples that will be analyzed only for 

the five project target metals. With the exception of temperature blanks, each type of field QC sample 

undergoes the same preservation, analysis, and reporting procedures as the related environmental 

samples. The types of field QC samples to be used for this project are described in detatl In Sections 

8.1.1 through 8.1.6. Target precision and accuracy values, as applicable, for field QC samples are 

presented in Table 3-2. 

0.1.1 Source Water Blanks 

Source water blanks are obtained by sampling the analyte-free water and/or potable water source(s) used 

for decontaminating sampling equipment. Source water blanks are used to determine whether the 

analyte-free water (used for sampling equipment decontamination procedures) or the potable water (used 

for steam cleaning) may be contributing to sample contamination. 
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8.1.2 Field Duplicates 

Field duplicates will be collected and analyzed for chemical constituents to measure the cumulative 

uncertainty (i.e., precision) of the sample collection. splitting, handling, storage, preparation and analysis 

operations, as well as natural sample heterogeneity that is not eliminated through simple mixing in the 

field. Field duplicates are two samples prepared by mixing a volume of sample and splitting it into two 

separate sample containers that are labeled as Individual field samples. For ground water sampling, field 

duplicates may be generated by collecting individual water samples from the same well in rapid 

succession rather than spllttlng a given volume of water. Fteld duplicates are labeled as individual 

environmental samples and are not ldentifted to the laboratory as duplicate samples. 

8.1.3 Rinsate Blanks 

Equipment rinsate blanks or rinsate blanks are obtained under representative field conditions by 

collecting the rinse water generated by running analyte-free water through sample collection equipment 

after sampling and decontamination and prior to use. These blanks will be collected to indicate the 

potential for sample cross-contamination through the use of improperly cleaned sampling equipment. 

8.1.4 Trip Blanks 

No trip blanks will be used for this investlgatlon because they are useful only for VOC analyses, and no 

VOC anlayses will be performed as part of this investigation. 

8.1.5 Ambient Condition Blanks 

Ambient condition blanks are samples of deionized water poured from one container to another in the 

field to detect the infiltration of airborne contaminants Into field samples. These samples will be used at 

the discretion of the FOL if the FOL believes that such infiltration is a possibility based on site conditions. 

8.1.6 Temperature Blanks 

Temperature blanks are vials of water inserted into each sample cooler prior to shipment from the field. 

The temperature of the temperature blank is measured prior to shipment and upon receipt at the 

laboratory to assess whether samples were properly cooled during transit. 
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a.2 LABORATORY QUALITY CONTROL CHECKS 

Laucks Testing Laboratories, Inc. operates a QC program that ensures the reliability and validity of the 

analyses performed at the laboratory. The laboratory’s QA Plan describes the poltcies, organization, 

objectlves, QC activities, and specific QA functions employed by the laboratory. All analytical procedures 

are documented in writmg as SOPS. Each analytical SOP specifies minlmum QC requirements for the 

procedure. As previously noted, SOPS for all analyses to be performed during this investigation are 

Included in Appendix C of this QAPP. Table 7-1 provides a list of the SOPS associated with each 

analytIcal procedure. In addition, the laboratory maintains SOPS regarding general laboratory QA 

operations. Several of these SOPS, as applicable, are also included in AppendixC. The Table of 

Contents included in Appendtx C provides a list of laboratory SOP tttles and associated SOP numbers for 

all SOPS contamed in the appendix. 

Internal laboratory analytical QC requlrements beyond those used for Instrument callbratlon QC are 

highlighted in the remainder of this sectlon. Additional QC requirements, which are specific to the NFESC 

QA Program, and are therefore requirements for this project, are also specified, as applicable, for each of 

the QC checks. Target precision and accuracy values (control limits) are presented in Tables 3-1 and 3-3. 

The applicable analytical SOPS should be consulted for a discussion of calibration QC measures. 

8.2.1 Laboratorv Control Samples 

LCSs provide a means to monltor the overall performance of each step during the analysis, mcluding the 

sample preparation. These are solid samples (soil analyses) or blank spikes (water analyses) that 

contain concentrations of analytes that are known with a specified degree of certamty. 

Based on the requirements of the NFESC QA Program, LCSs for metals analyses must contain all 

analytes of interest, whereas LCSs for multiple-analyte organic methods must contain at least two 

targeted analytes from each major class of compounds subject to analysis. Because the target analyte 

list for thts project is small, all target analyies for inorganics and organic methods will be Included in the 

LCSs. The complete target analyte list of explosives (three compounds) will be included in the LCSs 

associated with explosives analysis. The complete target analyte list of PAHs (five compounds) will be 

included in the LCSs for these analyses. Heptachlor epoxide will be included in the spiking list for 

pesticide analyses. Other pesticide compounds may be Included but will not be used for quality control. 

Based on NFESC QA Program requirements. if recovery of an LCS falls outside the control limits (See 

Table 3-3), the laboratory will reject the data for the analytical batch and take corrective action. The 
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assocrated samples, extracts, or digestates may be reanalyzed a srngle trme, and if the LCS recoverres 

meet acceptance criteria, the data will be reported. If LCS analyte recovery IS still outside the acceptance 

limits, the associated samples rn the preparation batch will be reprocessed if sufficient sample IS available 

and holding times have not lapsed. If re-preparation or reanalyses IS not possible, the data will be flagged 

and the sample delivery group (SDG) narrative will include details of the failed LCS 

8.2.2 Laboratory Duplicates 

Laboratory duplicates wll be analyzed for metals to measure the cumulative uncertainty (i.e., preciscon) of 

the sample handling, subsampling. preparation, laboratory storage, and analysis operations within the 

laboratory, as well as sample heterogeneity that IS not eliminated through sample mixrng in the laboratory. 

Laboratory duplicates are two subsamples obtained by the laboratory analyst after mixing the sample. If 

RPD values exceed QC limits for laboratory duplicates (Table 3-l), the analytrcal process will be 

investrgated to assess whether the observed RPD value is an indication of a deficient analytical system or 

an indication of excess sample heterogeneity. 

8.2.3 Internal Standards 

Internal standards are added to each sample analyzed by GUMS to ensure that the analysis sensitivity 

and response are stable during every analytical run. Internal standard area counts for samples and 

blanks must not vary by more than a factor of two (- 50% to + 100%) from the associated 12-hour 

calibrahon standard. 

8.2.4 Laboratory Method Blanks 

Laboratory method blanks or preparation blanks are an analyte-free matrix prepared and analyzed in 

accordance with the analytical method employed to determine whether contaminants originating from 

laboratory sources have been introduced and have affected environmental sample analyses. Analyte- 

free water is used as a blank for water analyses. A method blank for organrc soil sample analysis 

consists of an alrquot of sand (or in some cases sodium sulfate) that is subjected to the same preparation 

and analysis as the environmental samples. The solid method blank results are presented on a dry- 

weight basks assuming 100% solids. Native sorls devoid of acid leachable metals do not exist. Therefore, 

a method blank for inorganic soil sample analysis consists of an aliquot of analyte-free water that is 

subjected to the same preparation and analysis procedures as the environmental samples undergoing 

analysis. The aqueous results are normalized to a fictitious soil sample and presented on a dry weight 

basis assuming 100% solids. 
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Laboratory method blanks acceptance criteria and correctwe actions for non-compliant results are 

described In detail In the applicable analytlcal SOP included In Appendix C. Under no circumstances are 

laboratory method blank contaminant values subtracted from environmental sample analysis results 

8.2.5 Matrix Spikes 

MSs are environmental samples to which known quantities of analytes are added prior to sample 

digestion. These samples provide informatlon about the heterogeneity of the samples as well as the 

effect of the sample matrix on the sample dIgestIon and measurement methodology. 

Matrix spikes, to conform with NFESC requirements, will contain all the targeted analytes of interest. If 

the MS recovery is not wlthln applicable control Ilmlts, the laboratory will assess the batch to determine 

whether the spike results are attributable to a matrix effect or are the result of other problems in the 

analytIcal process. Based on NFESC requirements, if all the batch QC elements which are not affected 

by the sample matrix are In control (e.g., method blank, LCS, calibration checks) and if there is no 

evidence that spiking was not properly performed, the poor spike recovery may be attributed to matrix 

effects. In this case, the associated data will be flagged, but re-preparation and re-analysts WIII not be 

required. If any of the batch QC elements which are not affected by the sample matrix are out of control, 

or 11 there is any evidence that splklng may have been improperly performed. the MS sample will be re- 

processed through the entlre analytical sequence. If there is insuffIcIent sample available, or if holding 

times have passed, the laboratory will flag the associated data. Details of noncompliant and laboratory 

duplicate results will be included in the SDG narrative. 

8.2.6 Matrix Spike DuDlicates 

MSDs are duplicates of matrix spikes and are used for estimating the precision of organic target analyte 

analyses. They are used in lieu of simple duplicate samples because native enwonmental samples 

frequently do not exhibit detectable levels of organic target analytes. which otherwise prevents the 

calculation of RPD values. 

8.2.7 Poet Diaestion Spikes 

PDSs are similar to MSs except that the sample digestate, rather than the origlnal soil sample, 6 spiked. 

These spikes are only analyzed for metal target analytes if the matrix spike recovery falls outside control 

Itmits; they are not typically analyzed for organic target analytes. Companng %Rs for PDSs and MSs 

helps to identify where In the analytical process accuracy problems are occumng. PDSs will contain all 
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target analytes of interest and will be used to assist in determlning whether unacceptable MS recoveries 

are a result of matrix effects. 

8.2.8 

Surrogates are organ!c compounds (typically brominated, fluorinated, or isotopically labeled) which are 

similar in nature to the compounds of concern and are not likely to be present in enwonmental media. 

They are spiked into each sample, standard, and method blank before analysis, and are used in organic 

chromatographic analysis procedures as a check of method effectiveness. Corrective actions for 

noncompliant surrogate recoveries are presented I” the relevant determinative SOPS included in 

Appendix C of this QAPP. Details of noncompllant surrogate recoveries wll be included in the SDG 

narrative. 

8.2.9 Additional Laboratorv QC Checks 

Additional internal laboratory QC checks include mass tuning for GC/MS analysis and second-column 

confirmation for GC analysis. Specific QC requirements for each of these QC checks are provided in the 

applicable SOPS included in Appendix C of this QAPP. 

119912/P 6-6 CT0 0056 

.___-- 



NSWC crane 
OAPP 

Revlslo” 1 
Date February moo 

section 9 
Page 1 Of 5 

9.0 DATA REDUCTION, VALIDATION, AND REPORTING 

This sectton describes the procedures to be used for data reduction, validation. and reporting. Data 

generated during the course of the field investigations will be maintained in hard copy form in the 

Administrative Record at NSWC Crane. 

9.1 DATA REDUCTION 

9.1.1 Field Data Reduction Procedures 

All field logs containing observations will be inspected and approved by the FOL. All field observations 

will be recorded in the logs immediately after observations are made. 

If errors are made in recording or transcribing observations, erroneous observations will be legtbly 

crossed out using a single line, ntialed. dated by the field member, and corrected in a space adjacent to 

the crossed-out entry. The FOL has responsibility to assure that errors are identtfied and assessed 

relative to the Intent of the QAPP. 

Errors judged to affect the utlltty of the sample results wlthin the context of this Investigation shall be 

brought to the immediate attention of the TOM. 

9.1.2 Laboratory Data Reduction Procedures 

Data reduction will be completed by Laucks Testing Laboratones, Inc. in accordance with the method- 

specific laboratory SOPS included in Appendix C. In addition, SOP LTL-1018 (Appendix C) presents the 

procedures that will be used by Laucks Testing Laboratories, Inc.. for review and approval of data. 

Laboratory analytical data will be reported using standard concentration units to ensure comparability with 

previous analytical results. Ground water sample results wll be reported in units of micrograms per liter 

@g/L): soil sample results will be reported on a dry-weight basis in units of micrograms per kilogram 

@g/kg) for orgamc parameters and milligrams per kllogram (mg/kg) for metals. 

9.2 DATA VALIDATION 

Validation of field measurements and laboratory analytical data are presented in this sectlon 
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9.2.1 Procedures Used to Validate Field Data 

Field measurements will not be subjected to a formal data vakdation process. Validation of field data will 

be lrmrted to real trme inspection by the FOL of observations relative to actual site conditions and 

activities. In addition, field technicians wrll ensure that the equrpment used for sample collectron is 

performing adequately vra compliance with the applicable SOPS. 

9.2.2 Procedures Used to Validate Laboratory Data 

One hundred percent of the laboratory analytical data wrll be subjected to data validation to ensure that 

the data are of evidentiary quality. Validation of analytical data will be completed by the TtNUS 

Environmental Chemistry/Toxicology Department located in TtNUS’s Pittsburgh office. Final review and 

approval of validation delrverables will be completed by the Department’s Data Validation Manager. 

Prior to statrstical analyses, analytical results will be validated versus the applicable analytical methods, 

the SOPS included in Appendix C. and the requirements of this QAPP. Valrdation of these data will 

conform to the U.S. EPA Region 5 Standard Operating Procedures for Validation of CLP Inorganic and 

Organic Data (U.S. EPA, 1993aIb) and the National Functional Guidelines for Inorganic and Organic Data 

Review (U.S. EPA, 1994aIb) to the greatest extent practrcable. Data validators will review the chemical 

analytical data packages submitted by the laboratory. The data valrdators will check that the data were 

obtained usrng approved methodology, that the appropriate level of QC and reporting was conducted, and 

that the results are in conformance wrth QC criteria. 

On the basis of the data validation results, the data validator will generate a report describing detected 

data limitations. The report will be reviewed internally by the Data Validation Manager prior to submittal 

to the TOM. Data review will be extended beyond this routine validatron by involving the project chemist, 

statistician, and risk assessor, as appropriate, to examine the data for anomalies (See Sectton 12.4). 

This additional review may result in more detatled inspections of the data to determine the cause of, and 

to rectify, indwidual anomalies. The impact of data qualifiers on data usability will also be assessed and 

any qualifications that are indicated during use of the data shall be documented in the RFI report. 

The data validation process will provide an estimate of the number of usable data points. This 

completeness check will be effected by computing the number of data points that are rejected relative to 

the total number of data points for a given analyte in a given environmental medium. 
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9.3 DATA REPORTING 

9.3.1 Field Data Reporting 

Field data will be transferred manually from the site logbook or sample logsheets to the electronic 

database and will be reviewed for accuracy by an independent reviewer. 

All records regardmg field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets) 

will be placed in the TtNUS central files upon completion of the field effort. Entry of these results in the 

database will require removal of these records from the files. Outcards (date, person, subject matter) will 

be used to document the removal of any such documentation from the files. After database entry is 

complete, all records will be copied for placement I” TtNUS central flies. All ongnsl records will be sent 

to NSWC Crane for inclusion in the final evidence files, as described in Section 5.3. 

9.3.2 Laboratory Data Remxtinq 

To achieve the investigation objectives, a confirmatlonal level of analytical quality is needed. This 

provides the highest level of data quality necessary to address potential risks. These analyses requre full 

documentation of the chosen U.S. EPA SW-846 analytical methods and sample preparation steps, data 

packages, and data validation sufflclent to provide defensible data. QC must be sufficient to define the 

overall precision and accuracy of these procedures. Therefore, data reported by Laucks Testing 

Laboratories, Inc. for all analytical fractions will be in a CLP-like reporting format. Hard copy data 

deliverables shall be generated at the time of analysis. All pertinent QC data lncludlng raw data and 

summary forms for blanks, standards analysis, calibration information, etc., will be provided for all 

analyses. Case narratives will be provided for each SDG. SOP LTL-4201 (Appendix C) provides further 

details regarding the information that will be included in CLP-type packages produced by Laucks Testing 

Laboratories. Inc. 

Validation will be completed using the hard copy data. Upon completton of valldatlon of a SDG and 

review by the Data Validation Manager, the validation qualifiers will be entered into the electronic 

database and will be subjected to independent rewew for accuracy. During this review process, the 

electronic database printout also will be compared with the hard copy data to ensure that the hard copy 

data and electronic data are consistent. 

9-3 CT0 0056 



9.3.3 Proiect Fte~orts 

With each round of data collection, data will be summarized and assessed to determine whether 

addltional data collection is required for determining the extent of contamination at the DR Navy and 

ORR. Although not part of the scope of work for this investigation, a Phase Ill RFI report will be issued 

summarizing the findings of the lnvesttgation when no more data collection is necessary. If detected, the 

location, concentrations and boundanes of the manganese hot spot and other contaminants will be 

described and deplcted on summary maps and diagrams, as appropriate. The results of statistlcal tests 

used to evaluate ground water metal concentrations at SWMU 6. DR Navy will be summarized. The 

results of statistical tests will also be presented summarizing the measured soil concentrations relative to 

background soil concentrations and RBTLs for SWMUs 6 and 7. Discussions with U. S. EPA Region 5 

concerning the need for future investlgatlons will be summarized and, If appropriate. recommendations for 

future investigations WIII be presented. 

Recipients of the Phase Ill RFI report will include EPA Region 5, IDEM, the Navy Southern Division, and 

NSWC Crane. 

9.4 DATA ACQUISITION REQUIREMENTS AND DATA MANAGEMENT 

The overall data management scheme and specific requirements for database content, format and 

Integrity are presented in the TtNUS CTO-56 Data Management Plan (Appendix F). A brief summary is 

presented in the followmg paragraphs. 

Data acquisition and management begins with the identification and collection of past data and newly 

acquired project samples. The samples are labeled and tagged, packaged for shipment, and shipped to 

the analytical laboratory in accordance with TtNUS SOPS as provlded in Appendix B. The samples are 

received at the laboratory and analyzed, the analytical results are reported by the analyst along with QC 

check data, and the data are reviewed within the laboratory, according to laboratory SOPS as provided in 

Appendix C. Data are then transmitted from the laboratory in both hardcopy and electronic formats 

according to laboratory SOPS as provided In Appendix C. The data deliverable requirements are 

specified in TtNUS’s Basic Ordering Agreement with analyilcal laboratories. This agreement requires the 

analytical laboratory to provide data In both hardcopy and electronic form. Upon receipt by TtNUS, the 

data are validated, analyzed, assessed, and ultimately archived. 

The electronic database will include pertinent sampling Information such as sample number, sampling 

date, sample point location, as well as analytical information. Sample-specific RLs will be reported for 
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nondetected analytes. Units will be clearly summarized in the database and will conform to those 

identlfled In Section 9.12. The orIgInal electronic diskettes and data validation reports for thts 

investigation will be maintained In the Admlmstrative Record at NSWC Crane, and copies will be 

malntained In TtNUS central files. 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits will be conducted periodlcally to ensure that work is being implemented 

in accordance with the approved QAPP and in an overall satisfactory manner. Some examples of 

pertinent audits are: 

. The FOL will supervise and check daily that the field observations are made accurately, equipment is 

thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

l The TOM will maintain contact with the FOL and Data Validation Manager to ensure that 

management of the acquired data proceeds in an organized and expeditious manner. 

Details regarding addItIonal audit responslb!lltles. frequency, and procedures are provided in the 

remainder of this section. Field performance and system audits are addressed in Sectton 10.1. 

Laboratory performance and system audits are addressed in Section 10.2. 

10.1 FIELD PERFORMANCE AND SYSTEM AUDITS 

This section presents the responslb!lltles. frequencies, and procedures associated with internal and 

external field performance and system audits. 

10.1.1 Internal Field Audits 

10.1.1.1 Internal Field Audit Responsibilities 

In addition to the daily checks performed by the FOL, the TtNUS QAM or designee may conduct an 

independent performance and system audit of field activittes. Such audits are scheduled as part of the 

NSWC Crane RCRA Environmental Investigation Program, which includes this and other environmental 

projects, with individual projects being selected for audit by the QAM without the involvement of the TOM. 

If a formal field audit is conducted for this study, the QAM (or designee) will be responsible for ensurmg 

that sample collection, handling, and shipping protocols, as well as equipment decontamtnation and field 

documentation procedures, are being performed in accordance with the approved QAPP and SOPS. 
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10.1.1.2 Internal Field Audit Frequency 

As explaIned in Section 10.1 .l.l, internal field audits are scheduled as part of the NSWC Crane RCRA 

Environmental lnvestlgatlon Program, which includes this and other environmental projects. Individual 

projects are selected for audit by the QAM without the involvement of the TOM. 

10.1.1.3 Internal Field Audit Procedure 

Internal field audits will be conducted in accordance with the following procedure: 

. Prior to an audit, the auditor will prepare a detailed checkllst to be used as an auditing gude. An 

example audit checklist IS provided in Appendix G. 

l Upon arrival at the audit location, the audttor shall conduct a pre-audit meeting with the responsible 

management of the organization or project to be reviewed. 

. Field audits will Include a review of required project documentation (logbooks, sample log sheets, 

etc.) and field operations (sample COC. sample handling, etc.) .to evaluate completeness and 

compliance with applicable SOPS. 

. The audit checkllst will be used to record observations including any noted non-conformances. 

. A formal post-audit debriefmg will be conducted. and potential immediate corrective actions will be 

discussed. 

. The auditor will generate a formal audit report that WIII address corrective actions. The auditor will 

provide this report to the TOM. 

l The TOM will ensure that all corrective actions are addressed and will provide written verification of 

corrective action implementation to the auditor. 

l The auditor will manage corrective action verification and audit closure 

l The folIowIng audit records will be maintained by the QAM: 
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- Audit checkllsts 

- Audit reports 

Response evaluations 

- Verification of corrective actions 

Follow-up checklists and audit reports 

10.1.2 External Field Audits 

10.1.2.1 External Field Audit Responsibilities 

The IDEM, the U.S. EPA Region 5, or both may conduct external field audits. 

10.1.2.2 External Field Audit Frequency 

External field audits may be conducted at any time during field activities at the discretion of the IDEM and 

U.S. EPA Region 5. If an audit is to be conducted, scheduling should be coordmated through the TtNUS 

QAM to ensure that personnel and equipment are available as necessary. Personnel being audited may 

or may not be informed of the Impending audit at the discretion and request of the auditing body. 

10.1.2.3 Overview of the External Field Audit Process 

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM 

10.2 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

This section presents the responsWt!es, frequenctes, and procedures associated with internal and 

external laboratory performance and system audits. 

10.2.1 Internal Laboratorv Audits 

10.2.1.1 Internal Laboratory Audit Responsibilities 

The QAO or appropriate designee of the subcontracted laboratory performs routine internal audits of the 

laboratory. The U.S. Navy, through the NFESC. also conducts internal laboratory audits. TtNUS holds no 

responsibility for such audits. Performance and system audits of laboratories are coordinated through the 

NFESC by an independent QA contractor. It is the responsibility of the NFESC and its contractor to 

ensure that the subcontracted laboratory complies with good laboratory practices and the general 

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

Internal audits are perfoned approximately annually at Laucks Testing Laboratories, Inc. In additron, 

each laboratory department at Laucks Testing Laboratones. Inc., analyzes blind performance evaluation 

(PE) samples as described in SOP LTL-1009 (Appendix C). The Laucks Testing Laboratories QAO or 

designee also performs data audits at least once per year for each analyhcal area. 

The U.S. Navy completes internal laboratory performance and system audits for each contracted 

laboratory on an l&month schedule. 

10.2.1.3 Internal Laboratory Audit Procedures 

Internal systems audits are conducted to detect any problems rn sample flow, analytical procedures, or 

documentation and to ensure adherence to laboratory SOPS. The Laucks Testing Laboratories, Inc., 

internal audit procedures are described in SOP LTL-1017 (Appendix C). 

Internal U.S. Navy laboratory audit procedures, as performed by a Navy contractor, include a pre- 

screemng process which requires review of the laboratory’s QA Plan, analysis of performance evaluation 

samples, generation of data deliverables for those samples, an onsite technical systems audrt of the 

laboratory, and satisfactory resolution of all deficiencies and findings. 

10.2.2 External Laboratory Audits 

10.2.2.1 External Laboratory Audit Responsibilities 

The IDEM and U.S. EPA Region 5 may perform external audits at their discretion. U.S. EPA Region 5 

has recently audited Laucks Testing Laboratones. Inc., for another related U.S. Navy Crane project, and 

the outcome was favorable. 

Laucks Testing Laboratories, Inc.. is also involved in various other external audits and performance 

evaluation studies throughout the year, as required, to maintain certifications and/or approvals by other 

regulatory agencies or programs. 
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10.2.2.2 External Laboratory Audit Frequency 

U.S. EPA Region 5 or IDEM may conduct an external laboratory audit prior to or during sampling and 

analysis activities. 

10.2.2.3 Overview of the External Laboratory Audit Process 

External audit procedures are at the discretion of U.S. EPA Region 5 and the IDEM. External laboratory 

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

audits, and/or submission of PE samples to the laboratory for analysis. 
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11 .O PREVENTIVE MAINTENANCE PROCEDURES 

Equipment used to collect samples will be maintalned in accordance with the manufacturers’ operation 

and maintenance manuals. Equipment and Instruments will be calibrated in accordance with the 

procedures and at the frequency presented In SectIon 6.0 (Calibratlon Procedures and Frequency). 

Preventive maintenance for field and laboratory equipment IS addressed In the remainder of this section. 

11.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

The TtNUS equipment manager and the equipment operator will be responsible for ensuring that 

equipment IS operating properly prior to use and that routine.malntenance IS performed and documented. 

Field measurements of pH, specific conductance, temperature, and turbidity In ground water will be 

measured using an electrontc instrument. Maintenance procedures for the instrument are detailed In 

SOP CT0 56-4 Attachment 1. Any problems encountered while operating the instrument WIII be recorded 

in the field logbook, including a descnptlon of the symptoms and corrective actions taken. If problems 

with the equipment are detected and service is required, the equipment will be logged, tagged, and 

segregated from equipment In proper working order. Use of the equipment will not resume until the 

problem is corrected. 

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential. Dependtng on manufacturers’ 

recommendations, maintenance intervals are established for each instrument. All instruments will be 

labeled with a model number and serial number, and a maintenance logbook will be maintained for each 

instrument. Personnel will be alert to the maintenance status of the equipment they are using at all times. 

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

Laboratories, Inc., for key analytical instruments and equipment associated with this project. 

The use of manufacturer-recommended grades or better of supporttng supplies and reagents IS also a 

form of preventive matntenance. For example, gases used In the ICP.~nstruments are of sufficient grade 

to minimize foultng of the instrument. The routine use of other supporting supplies from reputable 

manufacturers will assist in averting unnecessary periods of instrument downtlme. An inventory of cntical 

spare parts will also be maintained by the laboratory to minimize instrument downtime. 
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11.3 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND CONSUMABLES 

All field equipment shall be Inspected prior to use to ensure that necessary parts are available. Most 

equipment planned for use in this project is simple with few to no moving parts. Therefore a visual 

inspection prior to use shall be sufficient to ensure that the equipment is suitable for use. This visual 

mspection shall occur dung mobilization and during each use by the person using the equipment. 

Laboratory inspection and acceptance requirements are provided in Sectlon 5 of the Laucks Testmg 

Laboratories, Inc. Quality Assurance Plan, revcsion 9, dated October 1999. That plan presents the 

following speclflcations for Inspection and acceptance of supplies and consumables: 

. Requirements to follow individual SOP specifications for grades of chemicals necessary to achieve 

acceptable analytical pedormance. SOPS are required to detail the necessary grade of chemicals, 

Including compressed gases. 

. Requirements to obtain primary chemical standards from reliable sources that use calibrated 

glassware in the preparation of the standards and to malntaln all certificates supplied with the 

standards. Emphasis is on obtaining NIST-traceable standards where possible. 

. Storage of chemical standards in accordance with applicable SOPS and in a manner that preserves 

their integrity. 

. Routine monitoring of de-ionized water and other solvents to ensure that analytical systems, samples, 

and standards are not contaminated. 

. Requirements to record the date received and the date opened on each container of chemical used 

for analysis. 
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nstrument 

iPLC - 
:nergetics 

Preventive Maintenance 

Change filter frit I” mixer. 

Change column pre-filter. 

Maintenance 
Frequency 

As needed (when 
pressure builds). 

As needed (2-3 
months). 

Rinse water pump with methanol, filter water, sonicate water intake Approximately 
filter frit. weekly. 

Change pump seals. As needed. 

X/MS - PAHs Change In]ectton port liner and septum, clip 5-10 cm from front of Daily or as 
pre-column, ramp GC oven twice to 310 “C. needed. 

Clean source, install new guard column, clean or replace tubing. As needed. 
replace bottom seal in Injection port, replace o-ring in InjectIon port. 

X -Heptachlor Swab electron capture (EC) detectors for radioactlwty. Semi-annually. 
fpoxide 

Change O2 traps on gas lines. Approx. senw 
annually. 

Clean autosampler syringe. 

Change injection port liner and septum. 

Approx. monthly. 

Approx. every 100 
Injections. 

CPIMS -As, 
3e, Ni 

Bake system, flush injection port, clip guard column, change 
analytical column, change camel hydrocarbon trap. 

Clean or change air filters, change pump oil. 

As needed. 

Semi-annually. 

Clean torch, replace nebulizer tips, replace pump tubing, replace 
injector, change cones. 

Check mass calibration. 

Check sensitwlty. 

As needed. 

Every 2 weeks. 

Dally. 
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Instrument 

ICPlAES - Al, 
W” 

Preventive Maintenance 

Service Intercooler. 

Rinse and clean nebulizer cap and spray chamber. 

Maintenance 
Frequency 
Annually. 

Monthly or as 
needed. 

Clean torch, vacuum filters. 

Profile Instrument, examine autosampler tubing and replace as 
needed. 

Bi-monthly. 

Daily. 

Refrigerators 

3vens 

Balances 

Thermometers 

Microplpets 

Empty rinse container, fill rinse water reservoir. As needed. 
Monitor temperature Daily. 

Monitor temperature Dally. 

Certify Class S weights Annually. 
Routine service by outside party Annually. 

Calibrate against NIST thermometer Annually. 
Recertify NIST Thermometer Annually. 

Check gravimetrically Monthly. 
Clean o-rings As needed. 
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12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 

DATA PRECISION, ACCURACY, AND COMPLETENESS 

Compliance wrth quantitative QC objectives for laboratory accuracy and precision as outlined in Tables 

3-1, 3-2 and 3-3 will be evaluated during data validation (Section 9.0). Compliance with completeness 

objectives for field and laboratory data will be computed. Sections 12.1 and 12.2 present equations to be 

used for computing accuracy and precision values, respectively. Section 12.3 describes the means and 

presents the equation for determining completeness. Section 12.4 addresses the overall data 

assessment process. 

In general, data validatron requires that data be evaluated batch-by-batch based on the results of quality 

indicators for the respective batches. Section 12.4 presents addrtronal data quality consideratrons to be 

evaluated after data validatron. These considerations are designed to incorporate data quality factors that 

extend beyond evaluatton of the simple quantitative estimators for precrsron, accuracy and completeness. 

12.1 ACCURACYASSESSMENT 

Sample collection accuracy cannot be evaluated because there is no standard by which to judge such 

accuracy. Instead of a quantitative evaluation of sample collection accuracy, compliance with field SOPS 

as described in Appendix B will be the metric. Background comparisons of data generated by identical 

sampling and analysis methods Incorporate similar biases and are expected to be drrectly comparable 

without any adjustments or compensations. 

Sample analysis accuracy will be assessed through the use of surrogate spikes, MSs. PDSs, LCSs, 

calibration check standards, internal standards and blanks. Blanks wrll be used to infer the potential for 

positive biases because of contamrnation. To assure the accuracy of the analytical procedures, prior to 

preparation for analysrs at least 1 of every 20 environmental samples will be spiked with known amounts 

of target analytes (i.e., MSs). The spiked samples will be analyzed and the concentrations of each target 

anal@ observed in the spiked sample compared to the reported value of the analyte in the unspiked 

sample determines the %R of the analyte. Control charts are plotted by the laboratory for each target 

analyte and kept on matrix- and analyte-specific bases. The %R for a spiked sample is calculated by 

using the following formula: 

9/ R = Amount rn Spiked Sample - Amount in Sample x ,oO o, 
0 

Known Amount Added 
0 
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As discussed in Section 32.3, LCSs and surrogate spikes are also analyzed to assess accuracy. The 

%R calculation for LCSs and surrogate spikes is: 

%R = 
ExperimentalConcentration 

Certified or Known Concentration 
x 100 % 

12.2 PRECISION ASSESSMENT 

As presented in Section 3.1.3, laboratory duplicate samples (for inorganic analyses) and MSD samples 

[for organic analyses) will be prepared and analyzed at a mmimum frequency of 1 per every 20 

environmental samples per matrix. As described in Section 3.1.2, field duplicate samples also WIII be 

collected at a minimum frequency of one per IO environmental samples per matrix. The RPD between a 

sample or MS (Sample 1) and its duplicate or MSD (Sample 2) is calculated using to the following 

formula: 

RPD = /Amount in Sample 1 - Amount in Sample 21 

0.5 (Amount in Sample l+ Amount in Sample 2) 

x , o. 9/ 

o 

12.3 COMPLETENESS ASSESSMENT 

Completeness for this project will be determined based on the number of sample results for each target 

analyte and each sample type that are usable as determined through data validation and data 

assessment. Data values rejected during data validation (indicated by an “R” flag) will be considered 

unusable unless additional review and documentation by one or more technical team members 

demonstrates that the rejection is erroneous. To monitor completeness, the number of usable, valid 

results for each soil type and analyte will be counted and compared to the completeness objectives in 

Sections 3.3.2 and 3.3.3. 

Percent completeness will be calculated ustng the following equation: 

% Completeness = ( 
(number of valid measurements) 

num er o measurements planned) 
x ,oo% 

b f 
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12.4 DATA ASSESSMENT 

The assessment of data obtamed from this investigation is a critical part of determining what the next step 

in data collection and decision makrng should be. It must be determined if the data are of appropriate 

type, quality, quantity and representativeness to support the project objectives. The effect of the loss of 

data deemed unacceptable for use, for whatever reason, will be evaluated. 

12.4.1 Reconciliation with Data Quality Obiectives 

Field data will be examined immedtately after generation for errors. Laboratory data will be examined 

upon receipt from the laboratory in a cascadrng series of evaluatrons. The frrst step will be a data 

verificatron and valrdatron as described in Section 9.0. 

After data validation, the data will be reconciled with DQOs to determine whether sufficient data of 

acceptable qualrty are available for decision making. In addition to the evaluations described rn Section 

12.1 through 12.3, a series of inspections and statistical analyses will be performed to estimate several of 

the data set characteristics. The statistical evaluations wrll Include estimates of data distribution 

characteristics and simple summary statistrcs for target analytes, including the maxrmum concentratron, 

mrnimum concentratron, number of samples exhibrting no detectable analyte. the number of samples 

exhibitrng detectable analytes. and the proportion of samples with detectable and undetectable analytes. 

These inspections and statrstical analyses will be designed to: 

. Identify deviations, if any, from the field sampling SOPS (inspection) 

. Identify devrations, if any, from the laboratory analytical SOPS (inspection) 

. Identify devrations, If any, from the QAPP (inspectron) 

. Identify deviations, if any, from the data validatron process (inspection) 

. Identify and explatn the impacts of elevated RLs (inspection) 

. Identify unusable data (i.e., data qualified as “R”) (inspection) 

. Evaluate project assumptions such as “field duplicate RPD > laboratory duplicate RPD” 

(inspection/statistics) 
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. Characterize data set drstrrbutions (e.g., Shapiro-Wilk W test) (statistrcs) 

l Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling 

variance (i.e., ANOVA, t-test) (statrstrcs) 

l Identify and evaluate potential data outliers (95% confidence goodness-of-ftt test on probability plot 

data). The plotted data will be transformed, if necessary, depending on the observed distribution. 

(statrstics) 

. Evaluate adherence to investigation objectives and decision rules (inspectron/statrstics) 

. Ensure completion of corrective actions (inspection) 

. Evaluate effects of deviatrons from planned procedures and processes on the interpretation and utrlity 

of the data (rnspectionlstahstics) 

. Identify the exrstence of remaimng data gaps (inspectronlstatistics) 

For statistical comparisons and mathematrcal manrpulations. analytes that are not detected at the 

applicable sample-specific RL will be represented by a concentration equal to one-half the sample- 

specific RL. 

Statistical tests for outlier validity will be based on “Procedural Guidance for Statistically Analyzing 

Environmental Background Data” (NFEC, 1998). Potential outliers will be removed if a review of field and 

laboratory documents indicates that the results are true outliers. If no identifiable reason for the outlier 

can be idenhfied, the datum will not be removed from the data set. 

If necessary, investigation objechves may be rewed rn anticipation of additional data collection 

12.4.2 Statistical Ground Water Analvses 6WMU 6 Only) 

Replicate ground water samples from each well will be used in an ANOVA evaluation to determine 

whether any downgradient well exhibits a manganese concentration greater than the upgradient well. 

The ANOVA test to be used for this evaluation may be parametric or non-parametric and will be selected 

based on the data set distributions. A description of each type of ANOVA is prowded in Appendix H. 
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Based on the ANOVA and on three-dtmensional kriglng at a 50% confidence level, any spatial gradients 

in manganese concentration will be ndenttfied. The spatial gradients will be used to establish the most 

efficient location and distribution of geophysical survey and soil sampling points at SWMU 6. Soil 

sampling will proceed according to the SAP described in Sectjon 4. If no downgradient well exhibits a 

manganese concentration greater than both the RBTL and the manganese concentration in the 

upgradient well, the investigation of the DR Navy at SWMU 6 will be terminated. 

12.4.3 Statistical Soil Backaround Comparisons (SWMU 6 and SWMU 7) 

Three-dimensional kriging at a 50% confidence level will be used to establtsh the initial estimates of the 

extent of contamination, if any. Inspection of the kriged data will be used to determine whether the 

observed trends are sensible in the context of the conceptual site model. If these trends are 

unreasonable, another confidence level may be selected until the kriged results are sensible. Such a 

need will be based on professional ludgment. as the concentration gradients cannot be estimated in 

advance of sampling. 

Recognizing that the background analyte concentrations may differ among soil grain sizes, depositional 

environments and sampling depth, the background analyte concentrations compared to kriged 

concentration boundarles will represent, as closely as is reasonable, the distinguishing sample 

characteristics of the soils within the knged volume. This may entail the use of different soil background 

concentrations for different regions of the kriged volume if the soils differ significantly within the volume. 

An attempt WIII be made to classify the soil data in a way that provides the greatest chance of detecting 

differences between sate and background samples. The soils of this investigation will be classified to the 

same levels of soil differentiation as those of the background investigation. However, It is not yet known 

which factors are the most important for classifying NSWC Crane soils for background comparisons. 

Data sets also will be inspected for spatial variations that might qualify the suitability of the data sets for 

use. For example, a general decreasing spatial trend of the concentration of one or more chemicals 

could indicate a spatially related geochemical difference in background concentrations that should be 

considered when using the background data set. 

Professional judgment may play a significant role in these data Interpretations because of the potential 

complexity of the data distributions. For example, experienced geologists and chemists may interpret the 

data in terms of fundamental geochemical and chemical principles. The overall objective of the data 
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reviews will be to obtain an assessment of the reasonableness of the data sets and to evaluate whether 

project objectives have been achieved. 

The TOM shall bear ultimate responsibility to ensure that data are evaluated m a manner consistent with 

project objectives. All data, including statlstical outliers, will be retained as part of the final record even 

though they may not be used in decision making. 
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13.0 CORRECTIVE ACTION 

Under the TtNUS QA/QC program, it is required that any and all personnel noting conditions adverse to 

quality should report these conditions immediately to the TOM and QAM. These parties. in turn, are 

charged with performing root-cause analyses and lmplementlng appropriate corrective actton in a timely 

manner. It IS ultimately the responstbility of the QAM to document all findings and corrective actions 

taken and to monitor the effectiveness of the corrective measures performed. A brief summary of 

corrective actions for some specific field and laboratory QC check samples is presented in Section 3.0, 

Table 3-2. 

13.1 FIELD CORRECTIVE ACTION 

Field nonconformances or condttions adverse to quality must be identdled and corrected as quickly as 

possible so that work integrity or product quality is not compromised. The need for corrective action may 

arise based on deviations from project plans and procedures, adverse field condltlons, or other 

unforeseen circumstances. Corrective action needs may become apparent during the performance of 

dally work tasks or as a consequence of internal or external fteld audits. 

Corrective action may include resampling and may involve amending prewously approved field 

procedures. Minor modifications to field activities, such as the collection of additional samples, will be 

initiated at the discretion of the FOL, subject to onsite approval by NSWC Crane personnel. Mayor 

modifications, such as the elimination of a sampling point or other situations that affect compliance with or 

achievement of DQOs, must be approved and documented via a Field Task Modification Request 

(FTMR). Approval of the corrective actlon will be obtained by the US. Navy (in conjunction with US. EPA 

Region 5 and IDEM). The FOL is responsible for initiating FTMRs. A FTMR will be prepared for all 

deviations from the project plan documents, as applicable. An example of a FTMR is, provided in SOP 

CT0 56-4 (Appendix 5). Copies of all FTMRs will be maintained with the onsite project planning 

documents and will be placed in the final evidence file. 

13.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory coirective actions are warranted whenever an out-of-control event or potential out- 

of-control event is noted. The speciftc corrective action taken depends on the specific analysis and the 

nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 
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l QC data are outside established warning or control limits 

. Method blank analyses yield concentrations of target analytes above acceptable levels 

l Undesirable trends are detected in spike %Rs or in duplicate RPDs 

. There is an unexplained change in compound detection capabiltty 

. Inquiries concerning data quality are received 

. Deficiencies are detected by laboratory QA staff during audits or from PE sample test results 

Any corrective action taken above the analyst level that cannot be performed immediately at the 

instrument will be documented. Corrective actions typically are documented for out-of-control situations 

on a Corrective Action Form or an Out-of-Control Event Form. Copies of the forms used by Laucks 

Testing Laboratories, Inc., are included as AppendIces 1 and 3 of SOP LTL-1008, which IS in Appendix C 

of this QAPP. Further detail describing the system used by Laucks Testing Laboratories, Inc., to identify, 

document, and resolve out-of-control events is provided in SOP LTL-1008. 

Laboratory corrective actions must be documented and included as part of the Final Evidence File. Major 

correcttve actions that do not bring DQO-related non-conformances into conformance with project DQOs 

shall be identified to the TtNUS TOM who WIII advise all levels of project management in accordance with 

Sectton 14.0 of this QAPP. 

13.3 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT 

The need for corrective action may become apparent during data valldatlon, interpretation, or 

presentation activities. The performance of rework (i.e., resampling or reanalysis), the institution of a 

change in work procedures, or the provision of additional/refresher training are possible corrective actions 

relevant to data evaluation activities. The TOM will be responsible for approving the implementation of a 

corrective action and ensuring that it is documented appropriately. Analytical data may be qualified 

during data validation to alert data users to the potential that particular analysis results are potentially 

deftcient relative to expected performance standards. Such valldatton practices are described in Section 

9.2. When conducting data assessment for project deciston making, a number of situation-dependent 

qualifications on data or decisions are possible. The number of possible situations or conditions 

precludes enumeration of all possible corrective actions, however the approach used to identify and 

impose such qualifications is described in Section 12.4. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

QA reports to management will be provided in four primary formals during the course of this investigation: 

data valldatlon reports, reports summarizing accomplishments and QAIQC issues during the fteld 

investigation, project-wide progress reports, and laboratory CIA reports. The frequerwes of report 

generation. report content, report preparer, and report recrplent(s) are summarized in Table 14-1. 

Data validation reports wll address all major and minor laboratory noncompliances as well as noted 

sample matrix effects. In the event that major problems occur with the analytical laboratory (e.g., 

repeated or extreme holding time exceedances or calibration noncompliances, etc.), the Data Validation 

Manager will notify the TOM, QAM, Program Manager, Techmcal Coordinator. and Laboratory Services 

Coordinator. Such notlflcatlons (if necessary) are typically provided via Internal memoranda and are 

placed in the project file. These reports contain a summary of the noncompliance, a synops~ of the 

impact on individual projects, and recommendations regarding corrective action and compensation 

adjustments. Corrective actions for major noncompliances are initiated at the program level. 

The FOL wll provide the TOM with daily oral field progress reports during the course of the sampling 

event. These reports will explain accomplishments, deviations from the QAPP, upcoming actlwtles, and a 

CIA summary. The TOM provides a monthly progress report to the Navy which addresses the project 

budget, schedule, accomplishments, planned activities, and QA/QC issues and intended corrective 

actions. 

The subcontracted analytical laboratories will prowde a QA report to TtNUS If QC limits are updated or if 

other significant plan deviations resulted from unanticipated circumstances. Because IDLslRLs, as 

applicable, will be included in the analyilcal data packages for NSWC Crane samples, It IS not necessary 

for the laboratories to Include updated IDLslRLs in their QA reports unless the updates result in RLs 

which exceed RBTLs. 

14-1 CT0 0056 



NSWC Crane 
QAPP 

RevElOn 1 
Date. February 2000 

Sectlo”. 14 
Page 2 of 2 

Report 

,=,a “alldam” 
aeport 

Lna,or Analysis 

‘roblem 
denttlmtion 

3eport (Internal 
nemorandum) 

Prqect Monthly 
Progress Report 

F,etd Progress 

ReDOrtS 

TABLE 14-1 

SUMMARY OF REPORTS 
NSWC CRANE, CRANE, INDIANA 

content 

All ma,or and minor laboratoly 

noncompliances as well as noted 
sample matr,x effects 

Notiflcatlon of persistent Or FllCt~O~ 

problems wth analyllcal laboratory 

performance Summary of the 

noncompliance(s), a synopsis of 
the impact on the prqect. and 

recommendations regardw 

mrrect~ve acton and 
compensation ad,“stments 

Summary 01 the pqect budget. 

schedule, accomplishments. 
planned act,v,t,es. and QA/QC 

,ssues and ,ntended corrective 

aCt10”s. 

Explain accomplishments. 

devlatlons from the FSP. 
“pcom,ng act,v,t~es. and a QA 

s”mmary. 

summary of updated QC limits or 

significant dewatnns from planned 

act~vatlesipertormance 

sDG = Sample Delivery Group 
TO,,,, = Task Order Manager 
QAM = Quality Assurance Manager 
RL = Repotltng Llmlt 
FOL = Fletd Operations Leader 

Preparer 

Data Valldatlon 

Manager or 

designee 

Data Validation 

Manager or 
designee 

TOM 

FOL 

Laucks Testing 

Laboratones. tnc 

Frequency 01 
Submittal 

Per SDG 

When persistent 

analysis problems are 

detected 

Monthly for duration 
Of prqect 

DaHy. oral, during the 

course of sampling 

When QC thmlts are TtNUS, prqectflle: 

updated or when ” S EPA Regnn 5. If 

Other slgnlflcant plan changes I” RL5 cause 

dewaons result from them to exceed RBTLs 

unanticipated or ,f QAPP devlatnns 

clrc”m*ta”ces ampact DQOS 

Recipient(s) 

TOM. prqect file 

TOM, QAM. Program 

Manager. Technical 

Coord,nator. 

Laboratory Sewces 
Cwxdlnator, project file 

Navy. prqect file 
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DETAILED DISCUSSION OF CURRENT ORR & DR STATUS 

The current status with regard to completing the Soils Resource Conservation and Recovery Act (RCRA) 

(RFI) requirement is the result of a long chain of events (described below) leadlng to a focused list of 

target analytes in soils at the ORR and DR Navy. To understand how the list of parameters for soils was 

developed and subsequently narrowed down, it IS necessary to understand what steps have been 

completed and the order in which they were implemented. Figure l-10 (provided in Section 1 of the 

QAPP) depicts these major events in chronological order. Some of these events relate to ground water 

investigations, which were useful for the interpretation of soils contamination. 

Subsections labeled “ID1 through ID16” (ID = Task Identification) refer to the Task Name shown in Figure 

l-1 0. 

ID1 SOIL SAMPLING FOR PHASE II RFI - ORR (USACEWES) 

The United States Army Corps of Engineers Waterways Experiment Station (USACEWES) conducted an 

RFI soil Investigation at the ORR. Soil samples were obtained from thirteen (13) test borings in August of 

1990 for physical characterization and chemical pollutant identification. Soil samples were taken from 

specific layers within the borings; 0.2 -0.5 feet bgs, 3-6 feet bgs. 12-16 feet bgs, 16-24 feet bgs, and 

within 6 feet of the ground water table. These samples were analyzed by the USACE laboratory for 

explosives, inorganic& volatile and semivolatile organics. Soil contamination was found and reported. 

ID2 ORR SOILS PHASE II RFI DRAFT REPORT (USACEWES) 

The Draft RFI Phase II Soils Report for the ORR was issued in April 1991(this report did not Include any 

part of SWMU 6 - DR). The concluding two sentences of the Executive Summary state “No RFI Phase Ill 

Soils study is needed at the Old Rifle Range. The remediation of the solIs in the bum pits should be 

included as part of the closure plan for the Old Rifle Range burning unit.” (UASCEWES, 1991). Based on 

review of available information, this Draft RFI Phase II Soils Report for the ORR appears not to have 

been finalized. 

ID3 DRAFT CCCRA WORK PLAN FOR ORR, DR & ABG -JUNE 1993 

Rust Environment 8 Infrastructure (RE&I) as a subcontractor to Brown & Root Envtronmental (B&RE is 

the predecessor of TtNUS) prepared a Draft Current Contamination Conditions Risk Assessment 

(CCCRA) Work Plan in June of 1993. This Work Plan addressed the sampling and risk assessment 
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needs for the Ammunition Burning Grounds (ABG), ORR, and DEMO. Prior to this, although the ABG 

and ORR had been investigated, soil sampling and analyses had not been conducted at the DEMO. 

ID4 FINAL CCCRA WORK PLAN JULY 1995 @E&I) 

RE&I, as a subcontractor to B&RE, prepared the Final CCCRA Work Plan in July of 1995. This Work 

Plan addressed comments received from the U.S. EPA on the draft CCCRA. No additlonal soils sampling 

had been conducted at the ORR or .DEMO since the draft version of the Work Plan was prepared 

(described in Section ID3). More data was required to complete the Final CCCRA. 

ID5 ORR AND DR SAMPLING -AUGUST 1995 (RE&I) 

RE&I implemented the provisions of the 1995 CCCRA Work Plan and collected the data required for the 

CCCRA. SIX surface soil samples (O-2’ bgs) were collected and analyzed for inorgamcs, semivolatile 

organics, and explosives. 

At the time the CCCRA Work Plan was prepared, there had been no soil investigation conducted at the 

DEMO. RE&I recommended that eight (6) surface soil composite samples (O-2 feet bgs) be taken from 

the Army Demolltlon Area (DR Army) and three surface soil composite samples be taken from the Navy 

Demolition Area (DR Navy). In addition, three background surface soil samples were recommended. All 

14 soil samples were taken in 1995 and analyzed by Southwest Laboratories for explosives, morganics 

and semivolatile organics. 

ID6 DRAFT RFI FOR GROUND WATER SWMU 6&7 NOVEMBER 1995 (USACEWES) 

This document addresses ground water investigations at SWMUs 6&7 from November 1989 to December 

1992. These studies become relevant to the DR Navy soil investigation outlined in this QAPP with regard 

to the manganese hot spot. The purpose was to determine the presence or absence, the nature, the rate 

and extent of migration, and the concentrations of hazardous constituents that may have been released 

into ground water from activities conducted at the DEMO and the ORR. 

Conclusions presented in the draft report were that metals, cyanides, sulfides, and nitrates were detected 

in significant and verifiable quantities in monitoring wells at the DEMO. A localized area at the DR Navy 

exhibited significantly elevated concentrations of some metals and was referred to as a ground water hot 

spot. Organlcs other than explosives were not present in significant or verifiable quantities in three 

rounds of sampling and analysis of ground water from monitoring wells at the DR and ORR. 
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Figures 1-8 and l-10 in Section 1 of the QAPP show the hlstorical ground water sampling locations at 

both the ORR and the DEMO. 

ID7 EPA DATA VALIDATION MEMO FOR ORR, DR & ABG - 1997 

Following preparation of the CCCRA Work Plan, one of the first tasks conducted by RE&I was a trend 

analysis of the data collected to that date. As part of this effort It was dlscovered that very little of the 

analytical data had undergone a data validation effort of sufficient rigor to produce results that meet the 

mimmum data usability standards for risk assessment purposes. This issue was brought to the attention 

of U.S. EPA Region 5, whereupon a relatively detailed review of select datasets from each laboratory was 

performed by U.S. EPA Region 5 and their contractor (A.T. Kearney) (U.S. EPA, 1997). 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997) all of the 

non-explosive soils data at the ORR from the Corps of Engineers laboratory were rejected because of 

incomplete QC documentation, With respect to this environmental medium, the remaining database for 

soil at the ORR consisted of the 1990 explosives data by the Corps of Engineers laboratory (43 surface 

and subsurface soil samples) and the six surface soil samples collected by RE&I in 1995. The Corps of 

Engineers did not collect any soil samples at the DR Navy. 

Based on the data validation memorandum issued by U.S. EPA Region 5 (U.S. EPA, 1997), all 

of the analytical data for soils at the DEMO were valid and therefore acceptable for use in the 

CCCRA. 

ID8 ORR FOLLOWUP SAMPLING 1997 (RE&I) 

Based on REBl’s assessment of the valid data remaining after the U.S. EPA Region 5’s review, five 

addittonal samples were proposed for collection at the ORR to complete the database for risk 

assessment. These samples were collected and made part of the complete analytical database for the 

Risk Assessment. 

ID9 DRAFT CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 

NOVEMBER 1997 

Based on all of the data collected as previously described (less the rejected data), RE&I prepared the 

draft Current Contamlnatlon Conditions Risk Assessment Report (B&RE, 1997). The chemicals of 

concern (COCs) and footnotes indicating the cntical pathway by SWMU were as follows: 
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Chemical of Concern ORR, DR Navy, DR Army, 
SWMU 7 SWMU 6 SWMU 6 

Metals 

[ 

Nickel 

etics 

2,4,6-Trlnitrotoluene 

2,6-Dmitrotoulene 

RDX 

Polycyclic Aromatic Hydrocarbons 

Benzo(a)anthracene 

Organochlorine Pesticides 

Heptachlor Epoxide 

’ Based on ingestion of ground water 

’ Based on ingestion of beef and milk 

3 Based on dermal contact with ground water 

ID10 SITE VISIT FOR PHASE III SOILS RFI - MARCH 1996 (TtNUS) 

A site visit was conducted on March 4, 1996 for the purpose of identifying information needed to complete 

the RFI Work Plan for soils at SWMU 6 (DR Navy) and SWMU 7 (ORR). At the time of this visit, both the 

Ground Water RFI and CCCRA were in draft form, identifying areas of ground water contamination, 

critical pathways, receptors, and chemicals of concern. 

Highlights of the visit by SWMU are described in the following paragraphs. 
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SWMU 6 - Demolition Ranoe 

Information Review and Site Reconnaissance 

Prior to conducting the site reconnaissance, and as part of work plan preparation (see lD13), aertal 

photographs of the DEMO dated 8-l-48 were reviewed. Other than the chemical data collected by RE&I 

In 1995, no historical chemical (analytical) data could be found. The pre-1995 data for SWMU 6 was 

primarily geotechnlcal data (Dunbar, 1982). which consisted of soil classifications, grain-size distribution. 

etc. 

The team conducted a walk-over at the northern end of the DR Army (south ridge) site. The general 

locations of the background solI samples collected by RE&I were noted. The team then walked to the DR 

Navy (east ridge) site. This area is not used at the same frequency as the south ridge, however it is still 

active. The issue associated with this site is that there is an apparent contamination hot spot based on 

previous analysis of ground water data. Data needs are presented in the following paragraphs. 

Soil Data Needs 

It was confirmed by the Environmental Site Manager (ESM) that the primary focus of soil investigation at 

SWMU 6 is to better define the manganese hot spot at the DR Navy. A secondary focus was to evaluate 

the need for additional background data. However, the Base-Wide Background Soil Investigation 

currently underway should generate data sufficient for comparative purposes. It was acknowledged that 

additional data needs may also arise after a more detailed review of the aerial photos was completed. 

SWMU 7 -Old Rifle Ranae 

Information Review and Site Reconnaissance 

Prior to conducting the site reconnaissance, aerial photographs dated 8-I-48 were reviewed to examine 

past rifle (and pistol) range operations and the potential for range activities just north of the current ORR. 

During the initial project teleconference, it was agreed that there may have been range activities 

conducted just north (and across the stream of the “maintained” area) of the current ORR. This recently 

identified area is commonly referred to as the Old Pistol Range (OPR). To date, no envlronmental 

samples have been collected for laboratory analyses from the OPR. 

During the site reconnaissance, the team parked at the north end of the ORR and walked down into the 

hollow at the entrance to the OPR. This area had the remnants of a small wooden structure (possibly a 

CT0 0056 
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shooting enclosure), approximately three 55-gallon drums (probably used for spent cartridges or other 

refuse) and DANGER signs delineating the presence of a pistol range. A backstop consisttng of 

moljnded earth and metal target holders used to accumulate flred projectiles had been constructed 

roughly 100 yards upstream of the apparent location of the firing line. Additionally, it appeared that firing 

took place into the side of the hill to the west of the firing line. Data needs are presented in the following 

paragraphs 

Soil Data Needs 

It was conflrmed by the ESM that soil data are needed to characterize potential contamination in the soils 

of the OPR backstop, the hillside to the west of the pistol range firing line, soils close to the 55.gallon 

drums, and the upper reaches of the hillside behind the flnal concrete-reinforced backstop/target 

mechanism located on the south end of the rifle range. Also, additional soil samples may be needed on, 

and at the base of the berms In the main area of the range. Additional background samples also need to 

be obtained for the ORR and upgradient from the OPR for comparison with site chemical concentrations 

to evaluate exceedances of background concentrations. The Base-Wide Background Soil Investigation 

currently underway should generate data sufficient for comparative purposes. 

ID11 FINAL RFI FOR GROUND WATER SWMU 6&7 JUNE 1998 (USACEWES) 

This IS the final version of the document prepared to address ground water investlgatlons at SWMUs 6&7 

from November 1989 to December 1992. 

Conclusions presented in the final version with regard to the DR were identical to those presented in the 

draft report. Metals, cyanides, sulfides, and nitrates were detected in sigmficant and verifiable quantities 

In monitoring wells at the DEMO. Organics other than explostves were not present in significant or 

verifiable quantities in three rounds of sampltng and analysis of ground water from monitoring wells at the 

DR and ORR. 

ID12 FINAL CURRENT CONTAMINATION CONDITIONS RISK ASSESSMENT REPORT 

FEBRUARY 1999 

Following Incorporation of US. EPA Region 5 comments, RE&I prepared the final Current Contamination 

Conditions Risk Assessment Report (TtNUS, 1999a). The COCs and critical pathways with regard to the 

two SWMUs in this Work Plan were identical to those identified in the draft CCCRA Report (see ID9). 

A-6 
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ID13 DRAFT SECTION 1 FOR SOILS RFI QAPP SUBMITTED TO U.S. EPA APRIL 23, 1999 

(TtNUS) 

FolIowIng the issuance of the flnal CCCRA and the confirmation that COCs for these SWMUs were 

Identlfled, the pre-QAPP process with U.S. EPA Region 5 for the soils RFI was Initiated by phone. 

TtNUS prepared the draft Section 1 of the Soil RFI QAPP. which included a review of what had been 

conducted to date on the project, the regulatory scenario, hlstoncal data issues, the CCCRA. and other 

facts pertinent to data quality objective (DQO) development. The draft Section 1 was submitted on 

April 23, 1999 to the U.S. EPA Region 5 and Navy representatives, and was used as a point of discussion 

during the pre-QAPP teleconference. 

ID14 PRE-QAPP TELECONFERENCE WITH U.S. EPA TO DISCUSS DRAFT SECTION 1 MAY 4, 

1999 

Prior to constructing the QAPP, U.S. EPA Region 5 requires that Section 1 of this document be prepared 

and reviewed by the agency. This allows an opportunity for the agency to refine and agree to the DQOs 

prior to the generation of the draft document. 

Section 1 of this QAPP was prepared and submitted to the U.S. EPA Region 5. A pre-QAPP 

teleconference was held on May 4, 1999 to discuss the draft Section 1 of the RFI QAPP (U.S. EPA, 

1999). 

The primary outcome of the teleconference was a consensus that the 14 COCs as identified in the 

CCCRA would be the only chemical parameters evaluated as part of this RFI. U.S. EPA indicated that all 

concerns regardtng other contaminants had been addressed by virtue of the completed CCCRA 

conducted by RE&I. Another significant outcome was consensus that the Navy would be responsible for 

deciding whether interim remedial measures would be warranted at the DR Navy based on the results of 

the Phase Ill RFI. A final outcome was agreement that no additional data collection is necessary at the 

DR Army. 

Specific conclusions for each site were as follows: 

The COCs reported in the CCCRA (TtNUS. 1999a) for SWMUs 6 and 7 were narrowed down per site as 

shown in the table that follows. The DR Army area is not included because U.S. EPA indicated they were 
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satisfied that they had all of the solIs results needed at this time. The primary COC at SWMU 6 is 

manganese because it is associated with the hot spot issue. 

Chemical of Concern ORR, 
SWMU 7 

DR Navy, 
SWMU 6 

Dlbenzo(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 
Organochlorine Pesticides 

Heptachlor Epoxide 

1 Manganese is the primary COC with regard to the hot spot issue 

SWMU 6 - Demolition Ranue 

Extent of contamination at SWMU 6 is not an issue as it has been addressed satisfactorily by other 

activities, including previous samplmg and the completed CCCRA. The only outstanding issue at SWMU 

6 is further characterization of the manganese hot spot. TtNUS was assigned the responsibility of 

evaluating the ground water data for wells near the alleged hot spot and making recommendations for 

additional investigation. It was suggested that this should include developing the wells in question prior to 

identifying soil sample locations (if needed). 
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SWMU 7 - Old Rifle Ranqe 

Extent of contamination is a primary issue at the ORR and, more specifically, at the portion of the SWMU 

that has recently been identified as having pistol shooting operations (the OPR located to the north of the 

ORR proper). The QAPP will address this issue. 

ID15 EPA APPROVAL OF USACEWES FINAL RFI FOR GROUND WATER SWMU 68x7 JUNE 6, 

1999 

U.S. EPA Region 5 approved the RFI for Ground Water at SWMU 6&7. U.S. EPA Region 5 restated 

(U.S. EPA, 1999) the DR Navy metals contamination conclusion in the approval letter and indicated that 

“the U.S. Navy recently proposed an investigation to define the accuracy of these findings, and to 

delineate the hot spot if confirmed at the Demolition Range.” With regard to the ORR, the approval letter 

goes on to state, “They (the US Navy) are planning an RFI for soil at the backstop areas which were not 

previously investigated since they were considered ‘inactive ranges’.” This Phase Ill Soil RFI QAPP 

addresses the proposed soil investigations in both of these areas. 

ID16 MANGANESE HOT SPOT ISSUE PAPER - AUGUST 11,1999 (T1NUS) 

As requested In the May 4. 1999 teleconference with EPA, TtNUS performed an evaluation of ground 

water analytical results at the DEMO (SWMU 6). Previous results indicated the presence of elevated 

concentrations of some metals in the Navy Explosive Ordnance Disposal (EOD) area (DR Navy), The 

TtNUS evaluation was performed to confirm the accuracy of these findlngs and to delineate this localized 

area of contamination (referred to as the manganese hot spot). 

Ground water samples collected from wells screened within the Upper Pennsylvanian-age aquifer in the 

Navy EOD area of the DEMO showed elevated concentrations of various metals. Unusually high 

concentrations of vanadium, cadmum, beryllium, zinc, nickel, aluminum, arsenic, manganese, cobalt, 

iron, and magnesium occurred in three shallow wells monitoring the Pennsylvanian-age rocks. Three 

wells withtn this area, namely 06-06, 06-07, and 06-12, are within 300 feet of each other and exhibit 

consistently elevated concentrations of these metals. This indicates that the uppermost ground water in 

that isolated area is being contaminated by a local source. Low pH (htgh acidity) and high conductivity 

accompany the anomalously high levels of metals. Murphy and Wade (1998) with the USACEWES 

suggested that additional sampling of surface and shallow soils and continued monitoring of these wells 

was necessary to confirm contamination and to delineate its source. 
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Based on the TtNUS evaluation of the ground water hot spot issue and discussions with Base personnel, 

the USACEWES, representatives of the U.S. EPA, and Southdiv representatives for NSWC Crane, 

numerous actiwties were proposed as part of the Hot Spot Letter Report (TtNUS, 1999b). The following 

is a summary of the current site status and investigative needs with regard to the hot spot issue. 

l Wells 06-06, 06-07. 06-l 2, 06COl P3 and 06-01 A should be redeveloped and resampled for the five 

DR Navy COC metals (manganese, aluminum. arsenic, nickel, and beryllium). 

l Standard water quallty parameters should be collected including temperature, pH, specific 

conductance, and turbidity. 

l Ground water samples should be collected using low-flow sampling techniques 

. Samples should be collected for unfiltered laboratory analyses 

. Results should be statistically analyzed and compared to appropriate screening levels. 

. If elevated concentrations of metals are detected in these samples, a geophysical survey should be 

considered in the immediate area of the elevated metals to determine if a local source of 

contamination is indicated in the shallow subsurface. Pending the results of this survey, additional 

delineation should be considered and soil borings may be installed to confirm the source area. 

Preparation of this QAPP concludes the chronology as of the date of this writing. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-1 

BOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A HAND AUGER OR GEOPROBE@ 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for 

advancement and soil sampling using a hand auger or GeoprobeB for the Phase 3 Soil RFI for SWMUs 

6&7. NSWC Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Non-latex Gloves 

Cotton Gloves 

Writing Utensil 

Boring Log Sheets: A copy of this form is included in Appendix B, SOP CT0 56-4. 

Soil Sample Log Sheets: A copy of this form is included in Appendix B, SOP CT0 56-4. 

Complete Hand Auger Assembly (stainless steel bucket bits, a series of extension rods (available in Z’, 3’, 

4’ and 5’ lengths, and a ‘T’ cross handle). 

Geoprobe@ or Equivalent DPT Equipment 

Geoprobe@ Sampling Kit 

Stainless-steel Mixing Bowls 

Disposable Plastic Trowel or Stainless-steel Trowel 

Required Sample Containers with Labels, Tags and Appropriate Preservative: A copy of sample 

sample labels and tags are included in Appendix B, SOP CT0 56-4. All sample containers for analysis 

by fixed-base laboratories will be supplied and deemed certified clean by the laboratory. 

Required Decontamination Materials 

3.0 PROCEDURES FOR ADVANCEMENT OF BOREHOLE AND SOIL SAMPLING USING A HAND- 

HELD BUCKET AUGER 

3.1 Clear the area to be sampled of any surface debris (herbaceous vegetation, twigs, rocks, litter, etc.). 

CT0 0056 
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3.2 Don non-latex and/or cotton gloves and attach a properly decontaminated bucket bit to a clean 

extension rod and further attach the cross handle to the extension rod. 

3.3 Begin augering by turning the ‘T’ handle in a clock-wise fashion, thus turning the auger bit until the 

bucket bit is advanced approximately 6 inches into the soil. Add additional rod extensions as 

necessary to reach the desrred depth. 

3.4 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

3.5 Discard the top of core (approximately 1”) which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth. 

3.6 Utilizing the hand trowel remove the sample material from bucket bit into a properly decontaminated 

stainless-steel mixing bowl. 

3.7 Log the recovered sample on the Boring Log Sheet (provided in Appendix 8, SOP CT0 56-4) 

3.6 Return the same bucket auger into the borehole and turn the auger as stated in step 3.3, advancing 

the auger bit an additional 6 inches into the soil (totaling 1 foot). 

3.9 After reaching the desired depth, slowly and carefully withdraw the bucket from the borehole. 

3.10 Discard the top of core (approximately 1”) which represents any loose material collected by the 

bucket bit before penetrating the desired sample depth. 

3.11 Utilizing the hand trowel remove sample material from bucket bit into the same stainless-steel mixing 

bowl mentioned in step 3.6. 

3.12 Log the recovered sample on the Boring Log Sheet (provided in Appendix B, SOP CT0 56-4) 

3.13 Carefully remove gravel, vegetation, roots, twigs, litter, etc. from the sample. 

3.14 Composite sample, if required. After completing steps 3.1 through 3.13 above, move to the next 

borehole location that will make-up the composite sample and repeat steps 3.1 through 3.13. Note: a 

composite sample exists as a combination of more than one sample at various locations and/or depths 



and times, and are not to be collected for volatile organic analysis. After all samples to be composited 

have been collected, mix equal volumes of soil from each of the aliquots and continue with step 3.15. 

3.15 Using a disposable plastic trowel or decontaminated stainless-steel trowel, thoroughly mix 

(homogenize) the sample material (which now contains a l-foot interval of sample) in the mixing bowl 

and fill the appropriate sample bottle(s). 

3.16 Fill out a Soil Sample Log Sheet (found in Appendix B, SOP CT0 56-4) and sample labels and tags 

(according to SOPS CT0 56-5 and CT0 56-10) making sure that the appropriate fields are filled out 

completely and legibly and affix them to the sample bottle. 

3.17 Proceed with handling each sample container as outlined in SOPS CT0 56-2 and CT0 56-3. 

3.16 Repeat step steps 3.2 through 3.16 for each l-foot interval until one of the following conditions have 

been met. If one of these conditions holds true, the borehole is complete and abandonment 

procedures outlined in Section 4.10 of the QAPP can begin. 

1) The planned depth below ground surface as described in Table 4-1 of the QAPP has been 

reached: 

2) The saturated zone is encountered: 

3) Bedrock or weathered bedrock is encountered; or 

4) Advancement refusal is met by the hand auger. 

3.19 Excess soil from hand augering operations produced during soil sampling will be returned to the 

bore hole to the extent possible with the remainder to be placed close to where it was collected and 

raked into the surface as described in Section 4.10 of the QAPP. 

3.20 Decontaminate any sampling equipment as described in SOP CT0 56-9. 

3.21 Repeat steps 3.4 through 3.17 for each sample location until all samples have been taken. 

4.0 EOREHOLE ADVANCEMENT AND SOIL SAMPLING USING A GEOPROBE@’ 

At locations where the required penetration can not be reached using the hand auger, Direct Push 

Technology (DPT) will be employed to collect the sample. DPT refers to sampling tools and sensors that 

are driven directly into the ground without the use of conventional drilling equipment. DPT typically utilizes 

hydraulic pressure and/or percussion hammers to advance the sampling tools. It is assumed that this 



method of sample collection will be required only at the Demolition Range where the required sample 

depths are greater than practical using hand augering. 

GeoprobeB is a manufacturer of a hydraulically-powered, percussion/probing machines utilizing DPT to 

collect subsurface environmental samples. 

4.1 Drive macrocore samplers (lined with acetate) fitted with detachable 4-foot steel drive points into the 

ground using hydraulic pressure. 

4.2 Retract the sampler from the borehole and remove the I-foot sample from the hole. 

4.3 Attach the metal trough from the Geoprobe e Sampling Kit firmly to the tail gate of a vehicle. If a 

vehicle with a tail gate is not available, secure the trough on another suitable surface. 

4.4 Place the acetate liner containing the soils in the trough. 

4.5 While wearing cut-resistant gloves (constructed of non-latex over cotton), cut the acetate 

liner through its entire length using the double-bladed knife that accompanies the Geoprobee 

Sampling Kit. Then remove the strip of acetate from the trough to gain access to the collected soils. 

Do not attempt to cut the acetate liner while holding it in your hand. 

4.6 Transfer the sample to sample bottles for laboratory analysis. If additional volume 

is required, push an additional boring adjacent to the first and composite/mix the same interval 

4.7 Once sampling has been completed, the hole is backfilled with bentonite chips or bentonite cement 

grout. All holes should be finished smooth to existing grade. 

4.6 Sampling equipment is decontaminated as per SOP CT0 56-9 prior to collecting the next sample. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT056-2 

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING FOR SOIL 

1 .O PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for sample 

preservation, packaging, and shipping to be used in handling soil samples obtained for chemical 

analysis for the Phase 3 Soil RFI for SWMUs 6&7, NSWC Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing Utensil 

Shipping Labels: A copy of this label is included in Appendix B, SOP CT0 56-4. 

Custody Seals: A copy of this seal is included in Appendix B, SOP CT0 56-4. 

Chain-of-Custody (COC) Forms: A copy of this form is included in Appendix 8, SOP CT0 56-4. 

Sample Containers with Preservatives: All sample containers for analysis by fixed-base laboratories 

will be supplied and deemed certified clean by the laboratory. 

Sample Shipping Containers (Coolers): All sample shipping containers are supplied by the laboratory. 

Packaging Material: Bubble wrap, ZipLoc bags@, strapping tape, etc. 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

3.1 Table 4-3 of the QAPP establishes requirements for sample preservation. The laboratory provides 

sample containers that are certified clean for the analytical parameter for which the sample is to 

be analyzed. All samples will be held, stored, and shipped at 4°C f2”C. This will be accomplished 

through refrigeration (used to hold samples prior to shipment) and/or ice. 

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to 

another custodian or to the common carrier. 

3.3 Check that the sample container is properly identified on the label and tag, the 

lid securely fastened, and the container sealed in a ZipLoc bag. 

3.4 Place the sample container into a bubble-out shipping bag and seal the bag using the 
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self-sealing, pressure sensitive tape supplied with the bag. 

3.5 Inspect the insulated shipping cooler. Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut. If the cooler is questionable for shipping, 

the cooler must be discarded. 

3.6 Place the sample container into a shipping cooler in an upright position (containers will be 

upright). Continue filling the cooler with samples and packing material until the cooler is full and 

the movement of the sample containers is limited. 

3.7 Place a temperature blank in the cooler. Record the temperature of the temperature blank on the 

cot. 

3.8 Fill the voids in between the bubble-out shipping bags with ice and continue filling the cooler with 

ice to the top, using a minimum of eight pounds of ice for a medium-size cooler. 

3.9 Complete a Chain-of-Custody Form (COC) for each cooler. List on the COC the identity each 

sample bottle contained in the cooler. Include the air bill number on the COC. Use a ballpoint pen 

and make sure that all of the carbon forms are legible. SOP CT0 56-4 contains instructions for 

completing the COC. An example of this form can be found in Appendix B, SOP CT0 56-4. 

3.10 Place the original (top) signed copy of the COC form, listing only those samples contained in that 

particular cooler, inside a large ZipLoc bag. Tape the bag to the inside of the lid of the shipping 

cooler. 

3.11 Close the cooler and seal the cooler with approximately four wraps of strapping tape at 

each end of the cooler. Prior to wrapping the last wrap of strapping tape, apply a signed, 

numbered, and dated custody seal to each side of the cooler (a total of four signed custody seals 

must be used per cooler). Cover the custody seal with the last wrap of tape. This will provide a 

tamper evident custody seal system for the sample shipment. SOP CT0 56-4 contains 

instructions for completing the custody seal and an example of this seal. 

3.12 Affix a shipping label to the top of the cooler containing all of the shipping information. 

Overnight (e.g. FedEx Priority Overnight) courier services will be used for all sample shipments. 

Include the air bill number on the COC. 



3.13 All samples will be shipped to the laboratory no more than 24 hours after completion of sampling. 

Under no circumstances will sample holding times be exceeded (See Table 4-3 of the QAPP). 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-3 

BOREHOLE AND SOIL SAMPLE LOGGING 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the standard procedures and 

technical guidance on borehole and soil sample logging for the Phase 3 Soil RF1 for SWMUs 6&7, 

NSWC Crane. 

2.0 FIELD FORMS AND EQUIPMENT 

Knife 

Ruler (marked in tenths and hundredths of feet) 

Boring Log: An example of this form can be found in Appendix 8, SOP CT0 56-4. 

Writing Utensil 

3.0 RESPONSIBILITIES 

A field geologist/engineer is responsible for supervising all boring activities and assuring that each 

borehole is properly and completely logged. 

4.0 PROCEDURES FOR BOREHOLE AND SAMPLE LOGGING 

To maintain a consistent classification of soil, it is imperative that the field geologist understands and 

accurately uses the field classification system described in this SOP. This identification is based on visual 

examination and manual tests. 

4.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method 

classification is detailed in Figure 1 (attached to this SOP). 

This method of classification identifies soil types on the basis of grain size and cohesiveness. 



Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C). 

Some classification systems define size ranges for these soil particles, but for field classification purposes, 

they are identified by their respective behaviors. Organic material (0) is a common component of soil but 

has no distinguishable size range; it is recognized by its composition. The careful study of the USCS will 

ard in developing the competence and consistency necessary for the classification of soils. 

Coarse-grained soils shall be divided into categories: rock fragments, sand, or gravel. The terms sand and 

gravel not only refer to the size of the soil particles but also to their depositional history. To insure accuracy 

in description, the term rock fragments shall be used to indicate angular granular materials resulting from 

the breakup of rock. The sharp edges typically observed indicate little or no transport from their spurce 

area, and therefore the term provides additional information in reconstructing the depositional environment 

of the soils encountered. When the term “rock fragments” is used it shall be followed by a size designation 

such as “(l/4 inch@-l/2 inch@)” or “coarse-sand size” either immediately after the entry or in the remarks 

column. The USCS classification would not be affected by this variation in terms. 

4.2 Color 

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier to 

denote variations in shade or color mixtures. A soil could therefore be referred to as “gray” or “light gray” 

or “blue-gray.” Since color can be utilized in correlating units between sampling locations, it is important 

for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically to 

describe colors. Samplers tend to smear the sample surface creating color variations between the sample 

interior and exterior. 

The term “mottled” shall be used to indicate soils irregularly marked with spots of different colors. Mottling 

in soils usually indicates poor aeration and lack of good drainage. 

4.3 Relative Density and Consistency 

To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil type. 

Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere 

well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together 

when compressed). 

Granular Soils are given the USCS classifications GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1). 



The consistency of cohesive soils is determined by performing field tests and identifying the ‘consistency 

as shown in the following table. 

CONSISTENCY FOR COHESIVE SOILS 

Consistency Standard Unconfined Field Identification 
Penetration Compressive 
Resistance Strength 

(Blows per Foot) (Ton&q. Foot by 
pocket penetration) 

Very soft 0 to 2 Less than 0.25 Easily penetrated several inches by fist 

son 2 to 4 0.25 to 0.50 Easily penetrated several inches by 
thumb 

Medium stiff 4 to 8 

Stiff at015 

Very stiff 15to30 

Hard Over 30 

0.50 to 1 .o 

1 .o to 2.0 

2.0 to 4.0 

More than 4.0 

Can be penetrated several inches by 
thumb with moderate effort 

Readily indented by thumb but 
penetrated only with great effort 

Readily indented by thumbnail 

Indented with difficulty by thumbnail 

Cohesive soils are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1). 

The consistency of cohesive soils is determined by hand by determining the resistance to penetration by 

the thumb. The thumb determination methods are conducted on a selected sample of the soil, preferably 

the lowest 0.5 foot of the sample. The sample shall be broken in half and the thumb pushed into the end 

of the sample to determine the consistency. Do not determine consistency by attempting to penetrate a 

rock fragment. If the sample is decomposed rock, it is classified as a sofl decomposed rock rather than a 

hkrd soil. One of the other methods shall be used in conjunction with it. The designations used to describe 

the consistency of cohesive soils are shown in the above-listed table. 

4.4 Weight Percentages 

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various 

grain types. The following terms are useful in the description of soil: 



Terms of Identifying Proportion of the Component 

Trace 

Some 

Defining Range of 
Percentages by Weight 

0 - 10 percent 

11 - 30 percent 

Adjective form of the soil type (e.g., “sandy”) 31 - 50 percent 
- 

Examples: 

l Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt. 

. Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt 

. Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent clay. 

. Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand. 

4.6 Moisture 

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In 

dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can 

hold. Moist and wet classifications are somewhat subjective and often are determined by the individual’s 

judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous 
, 

surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted for describing 

moisture, it is important that the method used by an individual remains consistent throughout an entire field 

activity. 

4.6 Summary of Soil Classification 

In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The 

hierarchy of classification is as follows: 

l Density and/or consistency 

l Color 

l Plasticity (Optional) 

l Soil types 

. Moisture content 

. Other distinguishing features 



4.7 Classification of Soil Grain Sic for Chemical Analysis 

To determine the gross grain size classification (e.g., clay, silt, and sand) from the USCS classification 

described above, the following table shall be used. 

Gross Soil Grain USCS Abbreviation Description 
Size Classification 

Clay CL inorganic clays of low to medium plasticity, gravelly 
clays, sandy clays, silty clays, lean clays, 

CH inorganic clays of high plasticity, fat clays 
OH organic clays of medium to high plasticity, organic silts 

Silt ML inorganic silts and very fine sands, rock four, silty or 
clayey fine sands with slight plasticity 

OL organic silts and organic silty clays of low plasticity 
MH inorganic silts, micaceous or diatomaceous fine sand or 

Sand SW 
SP 
SM 
SC 

--..- 
well graded sands, gravelly sands, little or no fines 
poorly graded sands, gravelly sands, little or no fines 
silty sands, sand-silt mixtures 
clayey sands, sand-clay mixtures 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-4 

SAMPLE CUSTODY AND DOCUMENTATION OF FIELD ACTIVITIES 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures for sample 

custody and documentation of field sampling and field analyses activities for the Phase 3 Soil RFI for 

SWMUs 6&7, NSWC Crane. Examples of field forms to be used in this project are provided in Appendix 

6. attached to this SOP. 

2.0 FIELD FORMS LIST 

The following log books, forms, labels, and tags are required. Examples of these forms can be found at 

the back of this SOP. 

Writing Utensil 

Site Log Book 

Field Log Book 

Sample Label and Tag 

Chain-of-Custody 

Custody Seal 

Shipping Label 

Equipment Calibration Log Sheet 

Boring Log 

Soil Sample Log Sheet 

Ground Water Sample Log Sheet 

Monitoring Well Inspection Sheet 

Ground Water Level Measurement Sheet 

Monitoring Well Development Record 

Low-flow Purge Data Sheet 

Field Task Modification Request Form 



This section describes custody and documentation procedures. All entries made into the log books, 

custody documents, logs, and log sheets described in this SOP must be made in indelible ink (black is 

preferred). No erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a 

single strike mark, initialed, and dated. 

3.1 Site Log Book 

The Site Log Book is a hardbound, paginated, controlled-distribution record book in which all major onsite 

activities are documented. At a minimum, the following activities/events shall be recorded (daily) in the 

Site Log Book: 

All field personnel present 

Arrival/departure of site visitors 

Arrival/departure of equipment 

Start or completion of sampling activities 

Daily onsite activities performed each day 

Sample pickup information 

Health and Safety issues 

Weather conditions 

The Site Log Book is initiated at the start of the first onsite activity (e.g., site visit or initial 

reconnaissance survey). Entries are to be made for every day that onsite activities take place. 

The following information must be recorded on the cover of each Site Log Book: 

. Project name 

l Project number 

l Book number 

l Start date 

l End date 

Information recorded daily in the Site Log Book need not be duplicated in other field notebooks, but 

must summarize the contents of these other notebooks and refer to specific page locations in these 



notebooks for detailed information (where applicable). At the completion of each day’s entries, the Site 

Log Book must be signed and dated by the Field Operations Leader (FOL). 

Upon completion of the fieldwork or when completely filled, the Site Log Book is stored in the NSWC 

Crane records repository. 

3.2 Field Log Books 

The Field Log Book is a separate dedicated notebook used by field personnel, as needed, to document 

the activities in the field. This notebook is hardbound and paginated. 

Upon completion of the fieldwork or when completely filled, Field Log Books are stored in the NSWC 

Crane records repository. 

3.3 Sample Label and Tag 

Adhesive sample container labels must be completed and applied to every sample container. Each 

adhesive label is numbered. A second, identical (including number) adhesive sample label will be 

completed and affixed onto a tag that will be attached to the neck of the sample container by a wire or 

string. Once the laboratory receives the sample, the tag will be removed from the sample container and 

returned to the Task Order Manager. Sample tags will be stored in the NSWC Crane records 

repository. 

3.4 Chain-of-Custody Form 

The Chain-of-Custody (COC) is a multi-part form that is initiated as samples are acquired and 

accompanies a sample (or group of samples) as they are transferred from person to person. Each COC 

is numbered. This foml must be used for any samples collected for laboratory chemical analysis. The 

original (top) signed copy of the COC form shall be placed inside a large Ziploc-type bag and taped 

inside the lid of the shipping cooler. If multiple coolers are sent, a separate COC must be included with 

each cooler and reflect the sample containers in that particular cooler. Once the samples are received 

at the laboratory, the sample custodian checks the contents of the cooler against the enclosed COC. 

Any problems are noted on the enclosed COC form (discrepancies between the sample labels, tags, 

COC form, etc.) and will be resolved through communication between the laboratory point-of-contact 

and the Task Order Manager. The COC form is signed and retained by the laboratory and becomes 

part of the sample’s corresponding analytical data package. 



The number of each COC associated with a monitoring point is recorded in the Site Log Book. Each 

COC is placed into a binder and stored in the NSWC Crane records repository. 

3.5 Custody Seal 

The Custody Seal is an adhesive-backed label with a number on each seal. It is part of a chain-of- 

custody process and is used to prevent tampering with samples after they have been collected in the 

field and sealed in coolers for transit to the laboratory. The Custody Seals are signed and dated by the 

samplers and affixed across the opening edges of each cooler (four seals per medium to larger coolers; 

two seals per small cooler) containing environmental samples. The laboratory sample custodian will 

examine the Custody Seal for evidence of tampering and will notify the Task Order Manager if evidence 

of tampering is observed. The number of each custody seal is recorded on the COC. 

3.6 Shipping Label 

A shipping label is filled out and attached to goods or samples leaving the site. Most items are shipped 

via overnight (express) delivery. 

3.7 Equipment Calibration Log 

The Equipment Calibration Log is used to document calibration of measuring equipment (e.g. multi- 

parameter water quality meter) used in the field. All Equipment Calibration Logs are numbered. The 

Equipment Calibration Log documents that the manufacturer’s instructions were followed for calibration 

of the equipment, including frequency and type of standard or calibration device. An Equipment 

Calibration Log must be maintained for each electronic measuring device requiring calibration. Entries 

must be made for each day the equipment is used. 

The number of each Equipment Calibration Log associated with a monitoring point is recorded in the 

Site Log Book. Each calibration log is placed into a binder and stored in the NSWC Crane records 

repository. 

3.6 Boring Log Sheet 

The Boring Log Sheet is used to record the lithology encountered during advancement of the boring. 

This sheet is used in conjunction with the borehole advancement procedures outlined SOP CT0 56-l 

and the lithologic documentation process outlined in SOP CT0 56-3. 



The Soil Sample Log Sheet is used to document the samples taken from each boring. This sheet is 

used in conjunction with SOP CT0 56-l and SOP CT0 56-3. 

3.10 Ground Water Sample Log Sheet 

The Ground Water Sample Log Sheet is used to document the water samples collected from each well. 

This sheet is used in conjunction with SOP CT0 56-8. 

3.11 Monitoring Well Inspection Sheet 

The Monitoring Well Inspection Sheet is used to document the condition of an existing ground water 

monitoring well. 

3.12 Ground Water Level Measurement Sheet 

The Ground Water Level Measurement Sheet is used to document the depth to the surface of the 

ground water within a monitoring well. 

3.13 Monitoring Well Development Record 

This form is used to record the activities conducted during well development. 

3.14 Low-flow Purge Data Sheet 

This form is used during the performance of well purging using low-flow techniques. 

3.15 Field Task Modification Request Form 

This form is used to record any changes from the approved planning documents. Such changes are 

conducted only after appropriate approval of the TOM and usually in conjunction with prior approval of 

either the Base, Southdiv or the regulatory agencies. 
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Example Sample Label 

Th Tack NJS, K. 
861-W W-: 

~ilz? -: NBWC CRANE 

Sample No: TagX. 

Date: TifllS!: Presefve: 

Analys*: M&iX: 

Sam@ed By: hbwstory: 

Gram Sic: CbY Silt Sand 

Exampls Sample Tag 

Th Tar51 W.S, k. 
66lhdanmmiw W-1 
v, l= laden: NBWC CRANE 
,Alm.mal 

da No: TagX: 

--. pime. . .--. _-. 
4MlVSiS: lhl&iX: I 





0 It TETRA TECH NUS, INC. CHAIN OF CUSTODY ( NUMBER I PAGE _ OF __ 

‘ROJECT MANAGER AND PHONE NUMBER 

:,ELD OPERATIONS LEADER AND PHONE NUMBER 

:ARRIERWAYBILL NUMBER 

LABORATORYNAMEANDCONTACT: 

ADDRESS 

CITY, STATE 

PROJECT NO: SITE NAME: 

SAMPLERS (SIGNATURE) 

CONTAINER TYPE 
PLASTIC (P) or GLASS (G) 

PRESERVATIVE 
JSED 

STANDARD TAT q 
RUSH TAT 0 
0 l4 hr. 0 Al 3hr. lJ72hr. l37day 0 14day 

SAMPLE ID 

I 

I I 

I I 

I 

TIME 1 RECEIVED BY 1 RECEIVED BY DATE DATE pr- pF 1 RELINOUISHED BY 

TIME 2 RECEIVED BY DATE TIME 

______-- 
TIME 3 RECEIVED BY DATE TIME 

- 

2 RELINQUISHED BY DATE 

3 RELINQUISHED BY DATE 

COMMENl 



CUSTODY SEAL 



EXAMPLE OF CUSTODY SEALS 
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EQUIPMENT CALIBRATION LOG SHEET 
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0 R Tetra Tech NUS. Inc. EQUIPMENT CALIBRATION LOG 

PROJECT NAME : INSTRUMENT NAME/MODEL: 

SITE NAME: MANUFACTURER: 

PROJECT No.: SER!AL NUMBER: 



BORING LOG 



Tetra Tech NUS, Inc. BORING LOG 
PRCIIFCT NAM!=. BORING No.: ..-__-. . -. 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

I. I I I I I MATFRIAI 

I 

Page _ of _ 

GEOLOGIST: 
DRILLER: 

Drilling Area 
Background (ppm):l 

Converted to Well: 



SOIL SAMPLE LOG SHEET 



Tetra Tech NUS. Inc. 

Project Sii Name: 
PmjecA NO.: 

fl surface SOlI 
0 Subsurface Soil 
0 Sediment 
0 other: 
0 OA Sample Type: 

ii 
; 
n 
ti 
I 
a 
D 

SOIL SAMPLE LOG SHEET 

page- of- 

Sample ID No.: 
Sample Lcutton: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
rJ Low Calcentration 
0 Hih Cancenbation 

_- .I_I- . ..-_--.. . .___-.. 



GROUND WATER SAMPLE LOG SHEET 



Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Page-of- 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
[] Monitoring Well Data 
[] Other Well Type: 
1 QA Sample Type: 

AMPUNG DATA: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample:, 

0 Low Concentration 
0 High Concentration 

ime 
lethod. 

‘URGE DATA: 

Volume pH S.C. Temp. (C) Turbidity Do 1 TED TSO 

I I I 

I I I 

I I I 
>ESERVATlONS I NOTE% 

:ircls ll Applicable: 

MSMSD Duplicate ID No.: 

m. 10 tie Lwenlned 



MONITORING WELL INSPECTION SHEET 



NSWC Crane 
Monitoring Well Inspection Sheet 

Date 

Time 

Area 

Job # 

PerXJilnel 

Field Measurements 

Well ID PID Reading 
PPM Depth to Water * Total Depth * Flush Mt./ Stick-up 

Well Constructmn Uetalls (Taken from con*tmction fogs) 

Total Depth * Ground Elev. ToplBtm Screen * 

Check List: 

Riser Pipe Material. 

Riser Notched for Surveyors: 

Well ID Tag In-place: 

Well security: 

Photo taken 

Condition of Well: 

Protective Case 

Well Pad: 

Other 

Presence/Evidence of: 

Standing Water Around Well 

Existing Sampling Equipment: 

Sediment build-up in Well Btm: 

Comments: 

* = Measurements are from the top of the inner case t0 the nearest 0.01’ 

.--- -. -__-. 



GROUND WATER LEVEL MEASUREMENT SHEET 



.--. ..___ - ..-. 



MONITORING WELL DEVELOPMENT RECORD 



0 R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _ of - 

Well: Depth to Bottom (ft.): 
We: Static Water Level Before (ft.): 
Date Installed: Static Water Level After (ft.): 
Date Developed: Screen Length (ft.): 
Dev. Method: Specific Capacity: 
Pump Type: Casing ID (in.): 

Responsible Personnel: 
Drilling Co.: 
Project Name: 
Project Number: 

Time 
Remarks 

(odor, color, etc.) 



LOW-FLOW PURGE DATA SHEET 



Tetra Tech NUS. Inc LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: WELL ID.: 
PROJECT NUMBER: DATE: 

SIGNATURE(S): PAGE-OF- 



FIELD TASK MODIFICATION REQUEST FORM 



TETRA TECH NUS 
FIELD TASK MODIFICATION REQUEST FORM 

Projectnnstallation Name CT0 & Project Number Task Mod. Number 

Moditication To (e.g. Work Plan) Site/Sample Location Date 

Activity Description: 

Reason for Change: 

Recommended Disposition: 

Field Operations Leader (Signature) Date 

Approved Disposition: 

Projecflask Order Manager (Signature) Date 

1 Dwribution: 

ProgmmlProject File - 
Projecflask Order Manager - 
Field Operations Leader - 

Other: 

__ -. _.-- _-... 



ATTACHMENT 1 

EQUIPMENT MANUALS 

. BLADDER PUMP CONTROLLER 

. BLADDER PUMP 81 FREEZE PROTECTION 

. WATER QUALITY METER 

. WATER LEVEL METER 

. PHOTOlONlZATlON DETECTOR * 



BLADDER PUMP CONTROLLER 

. 



m The Leader in Low 

ELECT 

AGED Environmental Sys terns, Inc. 
The GroundWater Specialists 

P.O. Box 3726. Ann Arbor, Michigan 48106 
313-995-2547 800-624-2026 Fax: 313-995-l 170 

E-Mail: info@qeddnv.com Website: http://www.micropurge.com 



PRODUCT DESCRIPTION PAGE ND. 

Description of product and features 1 

HARDWARE DESCRIPTION AND SETUP 

identification and inventory of pa* and components 2 
Battery testing 3 

1 BASIC OPERATING INSTRUCTIONS 1 

Air source reguirements 
System hookup 
Well sampling and purging 

OPERATING GUIDELiNES ) 

4 
5 
6-l 

Dircharge/reftil timers 0 
Pump drive air throttle and pump drive preaaure gauge 0 
Battery characteristics 0 

j MAINTENANCE ( 
General care and storage s 
Cold weather storage 9 
LCD display 0 
Battery removal and replacement Q 

j REVIEW BASIC OPERATION 
Quick reference to basic functions 10 

ADVANCED OPERATION 
Alphanumetfc keypad overview 
Addledit site I.D. or well function 
Cmatlng a new site I.D. 
Creating 8 new well I.D. 
Select site or well function 
Modify site I.D. function 
Modify well I.D. function 
hiedng sn existing sltel I.D. 
hleting an l xehting well I.D. 
Menu dispiay function 

11 
12 

:; 
14 

:5 
15 
16 
16 
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The Well Wizard Se&a 400 Programmable Controller provides the osctiating air supply 
and exhaust cycle consul, also referred to as discharge and refill modes, to operate 
pneumatic bladder aod air displacement style pomps typically used in ground water 
monitoring and remedition. The Seth 400 not only perfotms all of the same functiollJ 
as other controllets on the market, but is capable of accumte and repeatable time setdoes’ 
to 1llOtb of a second for precise pomp optimhh. It has a lmique manual sample mode 
that allows the user to pause the controlIn in the Ail1 mode while preparing to t&C a 
SECU@C that shift to dkharge mode to start the pomp and take the sample. F~I&CXYYIO~ 
the Series 400 F’rogrammable ChmoUa has the ability to record, store and retrieve dih=ge 
and refill times for up to ten (10) differcot sitea and each site can soppott up to fifly (SO) wells. 
the odcmrd computer wiu avow the M to am an alphammmtic name for each site and 
well. If the user C~OOSCS not to cat0 alpbanumaic aames the computer will atttomatically 
select default names for each site and well. ‘I% user may elect tow the cootroller in its 
most basic mode, like other cooMkrs oo the market or may use the sdvaoced feahrs. 
F&tally the unique deign of the series 400 circuit board allow3 for sofhvare upgrade as new 
rel- bcwme available. 

The Series 400 utilizes a new style Pomp Drive Air Throttle that allows 
thcuscrtociirr*lyx1ecttbeairnrpp1yprrJsuntotbepumpwitha 
single tom of tbc adjustment knob. Graduations at’e listed in cithet 
PSIG or in Feet Gf Water Pressure. With this device there is no more 
need to adjust, cycle and thee observe the resultam pressore setting. 

Fiily, the Setia 400 includes - of the most reliable pneumatic valves in the indosW 
with a fidd proven history of success. All of these valves have ko used in other Q.E.D. 
pmducts and were aelected for oae in the series 400 c0ntm11er because they have the 
ability to operate in a tugged envimttment with demonskated petformance. 



UNPACKING 

1 ‘OPTIONAL 
I- Red Pump Hose Wlth Integral Exhaust Valvr 

i / : *Included only when conventlonel3-5 well 
-s- volume purging ls requlrad or when using 

i : 
pAv;.-- gas dlrpbcament pumps. 

!: . . .._.. -..;...EEB 

l-Controller Air Supply Hose 

l-Sarieo 400 Programmable Controller 

I- Instruction Yenual 

@ 1. EZZ Silencer 

lf you are missing any of these pieces plear contact QED Groundwater Specialists immediately 
for replacement. 

‘I- Environmental Systems, Inc. 
The GroundWater Specialists 

P.o.sox372s.&xlA!tmr.Midjorn 48106 
3134XXS47 000424-2026 For 31~1170 



The Series 400 Conmoller is shipped with a fresh set of eight (S>AA batteries already 
installed. It is best to check battery life afm unpacking your unit prior to using for B 
sampling scsSi0h 

BATTERY TEST 

Press and momentarily bold the red uPOWER- button OD the upper left band side of the 
keypad. This will powa up the circuit hoard. Next pmsa the gtay “TEST BATI’ERY” 
button on the lower let? side of the key@. This will display an estimate of the perccnr of 
battcry life mmining. This estimate will vary v&b the type, age and brand of batteries. It 
is best to carry a spare set. It is not musua~ for new baneries to fall rapidly to 7575% and 
then begin a more gradual decay. Alkaline bmaia are mxmmmdcd. Battety life is 
estimated at 50,OOG continuous cycles. This will vary with the tyyc and age of the batteries. 
Push the red “POWER” button again to mm the unit off to cmserve battay life. 

0 
DISPLAY 

I 

CONTROLLER KEYPAD 

NOTE Should your batteries need nplscing see insructions on page # 9 

-. ._-. .^ I -- 



It is recommmdcd that the wmpmdsed gas - be of high quality, such as brathing 
quality air or air cow wirh art oil-leas .zompmsor. It is also imporblnt to ootc that 
ptrmnions should be taken to minim& the cbmce of timing in cold climates when 
wata con- is present in the air source. This will minii tbe cbtmce of component 
faillnr due to expansion of ice. 

WARNING: PRESSURE APPLIED TO THE CONTROLLER MUST NOT EXCEED 
120 PsIG. HIGHER PRESSURES htAY CREATE HAZARDOUS CONDITIONS AND 
WILL VOID SYSTEM WARRANTIES. SPECIAL CARE MUST BE TAKEN WHEN 
COMPRESSED AIR BOTTLES ARE USED AS AN AIR SOURCE. CHECK WlTH 
THE MANUFACTURER OR SUPPLIER OF THE COMPRESSED AIR BOTTLES TO 
INSURE THAT A REGULATOR IS INSTALLED ON THE BOITLE TO REDUCE lTS 
PRESSURE TO 120 PSIG OR LESS PRIOR TO AlTACHING IT TO THE CONTROLLER. 

I 



SYSTEM HOOKUP 

integral Exhaust Valve 

- -. 



WELL SAMPLING AND PURGING 

I) ofbattery life 
3” button. This +l display an estimate of percentage 

muairing. If “Bat” appears on the display to the left of 
the discharne time. the bettav Dack is low. “Air” will amear on the dimlay if no air is attached to the 

2. Up to this point cont~ollcr preparation is similar to other Q.E.D. products such as the Model 3013 
and 350 controllers. The operation may proceed using the basic controller features outlined here. 
Advanced conuoller feahlres will be discussed later in this manual. 

3. To start the controller press the green “PUMP START/STOP- button. 
The contmller will start in the mill mcde. The unit is programmed with 
start up d&charge and refill times set at 6.0 seconds. The opaatw may 
sclcct a diffcrcm set of start up values by first setting the discharge and 
refill times at the desired setting and then -sing the red -SAVE INFO” 

button while the controller display shows uNONE” to the right of “SITE ID” and “WRLL ID”. At this 
point the wntmller should be oscillating between the refill and discharge modes at the displayed start 
up values. The symbol n*w on the display indicates that the unit is pacd on the side of the timer cycle 
by which it appears. The symbol “>” on the display indicates that the unit is oscillating and cwmntly in 
tk timer cycle by which it appcms. 

4. If the controller has not begun cycling afta pressing the green yPUMP 
START/STOP” button within the displayed times. briefly press the yellow 

“‘“r”=] 1 
UAL SAMPLE” button located on the left band side of the keypad. 

This procedure will move the solenoid valve into a known state. 

5. At this point the opcratm may change the time settings by pressing 
the blue “+” or “-” nianglcs surrounding the discharge or refill timer 
controls. Each time one of the timer adjusunent buttons is pressed the 
time scuing incrcd.us or decreases by 0.1 seconds. If the button is 
prwcd and held, the time setting will advance first by 0.1 seconds 
i-eats, then accelerate to 1.0 second incxements, and Wy 5.0 

sccondincmments.lfthekeyisrelasedandpmssedagainthe 
acc&mtion cycle will repeat. 



6. For typical well depths of 50-75 feet and submergmcc of 20-30 feet the following three SW 
procedure may be used to determine optimum discharge and refill timer settings to maximize 
pumping efficiency: 

A. Adjust the refill and discharge cycles to 10-15 seconds each. Mensum the water 
volume discharged in a single discharge cycle. 

B. Shorten the discharge cycle period until the end of the dkcbarge cycle jut 
coincides with the ad of the wrtcr flow from the sample pump outlet. 

c. Shortm the refill cycle period until the water volume per discbarge cycle dccnases 
10 -25% from the original maximum volume meawed in step A, thm lmgthm the 
refill cycle time just enough to obtain the maximum pump volume once again. 

7. Tbe operator may use the yellow “MANUAL SAMPLE” button to assist in sample 
collection. To reduce flow rate during sample coktion decrease the pump supply 
prcs~ure by turning the knob labeled “PUMP DRIVE AIR THROTTLE” in a counter- 
clo~hvise diition. This device is located in the lowa left hand comer of the 
cortbuUer. The “PUMP AIR DRIVE TBROTI’LE” has graduations in PSIG and Feet 

Of Water Pressure. If the pump depth is known set the “PUMP AIR DRIVE THROTTLE” at B 
slightly bigber equivalent pressure. When “PUMP AIR DRIVE THROTTLE” is decreased the 
operator may press the yellow “MANUAL SAMPLE- button to shift the controller to the 
refill mode and pause. ‘The yellow “MANUAL SAMPLE” can tbm be pressed again to shift the 
conuollcr to the d&charge mode and paw. The pump will flow until the volume contained in the 
pump’s bladder is depleted This may vary between 150 to 450 ml depending on the model of the 
pomp that is used. 

PUMP DRIVE 
._ AIR THROTTLE -. .--.__ 



1. Deeper wells requite both the refill and dischge cycles 
to bc lettgthmed by pressing the “+” amnvs on the blue 
triangle bttuons on the timer cottmls. 

2. During the discharge cycle the contpmsed gas source is applied to the sample pump to 
discharge water. Lhing the dill cycle tile pump is vem!d to atnto$pltcrc at the cotmollcT 
which allows the pump to mill. 

3. Wbcn the water disc&c flow me is dccmwd with the “PUMP DRIVE AIR THROTTLE” 
to facilitate sampling, it is often tmxsaty to itmase the dischctgC cycle time to deliver * 
full pump volmte. 

4. Tlte volutnc of water pumped per cycle sbottld be appnxitttately 150450 ml depending ott 
the model of pump used If tbc volutttc is significantly below tbe anticipated level, recheck 
cycle lengths according to the thu step pmccdurc outlhcd in step #6 otl page #7. 

PUMP DRIVE THROTTLE GUIDELINES 

1. Turning the thtottle cmtrol knob clockwise incteasa presswe applied to the pump and 
incrcasM the pump’s flow rate. 

2. Turning the throttle control knob counterclockwise decreases pressure supplied to the 
pump and decreases the pump’s flow tate. 

3. Tbc “PUMP DRIVE PRESSURE” gauge on the cotttrolln shows the pressure beiig applied 
to the sample pump. During tbc refill cycle the gauge will fall to zero as the pressure is vcntcd 
out thtvugh the cottmlla 

PUMP DRrvE 
AIR TtlROllLE 

PUMP DRIVE PRESSURE 

BATTERY CHARACTERISTICS 
The Model 400 Series Pmgtammablc ilnmdla is powmd by eight (8) double “A” (“AA”) 
size battetics. Battery life will largely depend on comollet duty and the tctnpaature the 
wtttrollct is ttd in. Batmica will last lottga a mom tentpuattue tbatl they will I lower 
tcLnpmwmtditttotlttittcntcantrollcr~willraultinlongaburaytifetbrn 
c%mtittu~ ttm#c. 50,000 cycla hm I act of bttaies i typical. Tltis would cormpond 
~~~lyKvca(I)dayrofcootinunu24~/&yuaewilh6~rrfillaod 

should Ibc &cted. 
. ___ 



GENERAL CARE AND STORAGE 

The recommended operating temperature range for the ca~tmller is 32O F to 100° F. 
It is recommended chat the unit be protected from direct rain. Wbco stotig the unit the 
temperature should be kept between 40-I 00 degrees Fahreoheit A dry storage arca is 
preferable. If the controller is to be stored for an extended period, the batteries should k 
removed (as de-scribed below). 

COLD WEATHER STORAGE 

Use of the controller in subfreezing temperatures is possible but some complications my 
arise. If the ~ntroller is allowed to sit in a sobtiog environmtot without @ittg, 
condensed water generated by the air compressor may cause the V&S Md otlb 
components to freeze. The c~tttmllc~ will occd to be warmed to above freezing before it 
will begin cycling. 

LCD DISPLAY 

The display is protected by a scratch resistant polycarbonate lm~. Tbe lem should bc 
pro& l?om sharp objects or abrasives that could scratch it. Canz should be taken 
when cleanbig it 

BAITERY REMOVAL/REPLACEMENT 

Remove the four (4) thumb screws which hold the battery case panel located on the upper 
left band side of the controller. Lift off the black battay cover and lift out the battny pack. 
Dirco~ect the battery snap. Remove the old batteries from the battery holda and mpl~ 
with new ones. The oriemation of the batteries is shown on the inside of the battery holder. 



The opuator should become tiliar with the basic opemticm of the conholla before osiog 
the advanced featmw. Tbe basic operation emulates features of other QED controUax The 
basic features include the following: 

POWER (RED) 
Turns the controller oo and off. The unit is on when text is shown on tbc display. 

PUMP START/STOP (GREEN) 
. . 

!lli!M 

~thishaootouuttbepumposciUuioocycle.Radngthebuttoo~~ 
.- thecoaaollcrfmmcyciing.If~eMitirstoppcdaa~”Willkdirp~yedmtbele~of 
.- the refill time shown cm the display. when the tit is cycling, an arrow “9 is dieplayed 

to the left of the timer setting on the dieplay. The locdtion of the arrow “9’ indicate3 the 
part of the oscillation between the refill and diiiwge modes. If the button is pressed again the 
pattem will repaL 

MANUAL SAMPLE (YELLOW) 
Pressing this button caosa tbe unit will paurc in the rcfdl mode. A second pra of the 
button shifts the contmlln to the diecharge mode. If the button is pressed again the 
potter0 will rcpcat. 

TEST BAlTERY (GRAY) 

!!I!!! 

This will display an eslimste of the percent of battery life remaining. This estimate will 
vPrywithtbetype,~~brandofboneries.Itisbesttocsrry1spucsetItisnot 

- onosd for new benerics to fill rapidly to 7&7S?4 nod th begio a mono gmduel decay. 
~lhiine batterier are rcxmuneodcd. Life of battcrics is cainwed at 50,000 cootiouoos 

cycla. This till wry with the type, age and brand of batteries. F’osb the red “POWER” button 
again to tom the mit off to consave battery life. 

SAVE INFO. (RED) 

TIMER CONTROLS (BLUE TRIANGLES) 
‘Ibetimacantfokcwsirtoffourtriangul.rsh~keyf.DischarBetimacoarrols 
ucontbeIdtmdrdiutimerconbuls~ontheligh~The keysuchbekdwith 
&tlU~y+“~8--“.The”~iO- thCtimeS&klgUKlthC~-“dCClCLVI*rime 
setting. The cima settings may be adjusted at any time doting un~iroller osc. 



Advanced operation allows the operator to store the cmuollcr discharge and refill timet 
settings for up to ten (10) sites each with 6% (SO) wells. Tbe operator may select a specific 
name for each site aod well or accept tbe default name provided by tbc Jo*. Tile site 
and well names may be edited in the fume as needed. It is suggested that the operator 
hecome familianvith all opemions in thii section prior to ose of actual well dam. It is also 
advised that a written copy of entered data be kept as a back up in case data is lost The 
following keys ate used io advanced conmlla opemicm: 

ALPHANUMERIC KEYPAD OVERVIEW 
Names with up to eight (8) alpha and or numeric charactas 

canbcasai~toasitcID~aweUID.Thisis~~lishcd 
by using the elevm (11) alphanomeric keys located on the top 
pot&n of the kcyp& Numeric cbatactets may be entered by 
simply pressing the desired key. Alpha chanctasfltemtctcdby 
pressing the alpbanumtic key cmtaitdng the desired chara*a 
and holding it until tbc desired cbmcter appears, then release the 
key. If tbe alphaoomaic key is held down, the display will contioue 

to cycle through the available choices. when LIIC key is r&ased a 
character is mtetd If the incortect character is mtemd, press the 
YPREVIOUS” to back space and repeat mny of the correct character. 
Use tk “NEXT” key to advmae to another cbaraatr location to 
the tight of the wmction. A space may be placed in the name by 

pressing the “SPACE” key. When the ID appears cott’ect, press 
“ENTER” to accqt the name. 

The “PREVIOUS” key allows the operator to scroll backwa& through 

The “NEXT” key allows the operator to sctoll forward tImott& the 

‘I-he “CANCEL” key wiI1 sxop a ptoSrmmittg operatioo. 

The “ENTFaR” key is rqoircd to accept the ploposed prognm change. 

- 



ADD/EDIT SITE OR WELL (BLACK) 

Modify a site or well name 
Craate a new site or new well 
Delete a site or a well 

If the opaatol selccrp this filncticm the IiKl option displayed is to modify the site. The VET 
key may be premd to advauce to the next screen, modify well. If the tqaatm mnti~~ues tu 
press the “NEXT’ bumm the screen will advmu to new site, new well, delete site and delete 
well. one additional press of the wExl- key rchnns the screen to modify site. If the opelator 
passesthcdesirrd~thc~PREvIous~LeymayllrobeuMdu,~tothcpmiorrs 
s- Tbe output on the display wiu sppar ss follows: 

I NONE 006.0 
NONE AIR *006.0 
Select Edit Command: 
Mod Site fNext/Prev\ I 

The site name may be modified 
from here. 

The well name may be modified 
from here. 

I NONE 006.0 
NONE AIR WO6.0 
Select Edit Command: 
New Site (Next/Prev\ I 

I NONE 006.0 
NONE AIR -06.0 
Select Edit Command: 
New Well INetiPrevl I 

A new site may be created from 
here. 

A new well may be created within 
a selected site from here. 

A site and wells within it may be 
deleted from here. 

I NONE 006.0 
NONE AIR -06.0 
pew&tEEdit Command: 

(Next/PrevI I A well within a selected site may 
be deleted from here. 

12 



New Site (NextlPrev) 

This timctiott allows the operator to create a new sitc. To USC this timction the operaor most press the “ADDlEDIT 
SITE OR WELL.” key. Press tbc “NRXF key twice until the display shows “New Slte (NeWPm)” tbcn pr-9 
the ‘ENTRR” key. The display will now show “Enter Site ID”. l-m name for the site lD my bc up to tight (8) 
alphanumeric cm. Numeric chsraacrs show =Modify the SW ID:“. The oame for the site ID may be ‘4~ to 

eight (8) alphsnumeric chaactas. Numeric characms may bc eotcrcd by simply pressing the desired key. Alpha ckao%tcrS 
are mtacd by ptwsbtg the aiphaoumeric key containing the d&red chaactm and holding it until the desired charpaa appean. 
then r&ase the key. If the alphanumeric key is held down, the display will co&toe to cycle through the avail&k choices. 
Whcnthckcyis~learedachaRnaisentmdIfchc~w~cbaractaiscD~pnssthe”PReVIOUS”tobrckspwmd 
repeat entry of tbe mmcct character. Use the “NJCXT” key to advance to another etvlraner location to the right of the comctioo. 
A spacc may be placed in the name by pressing the “SPACE” key. When the site ID appears COIM, press =ENTRR” to rcCCPt 
the name. 

NOTE: After ten (10) sites have been selected, the display will show “No memory for Site:“. This will indicate that the 
maximum mmtba of sites has &cady been cota&. 

An alternative to the +hmmmic name entry is provided in the sofhare. This will offer the operator a default site which my 
be selected by prrsSmg rhe “ENTER” key when the default site appease on the display. The d&ok site M~CS art “SITE 1. 
SITE 2, SITE 3” and so on. 



SELECT SITE OR WELL (BLACK) 

‘llte display will show tbe site ID, well ID and the previously save discharge and refill time for the selected site and well. 
At this point the operator may begin controlls operation by pressing the green “PUMP START/STOP” button. Tbe 
oporsm may chmge the timer settings at my time. If tbc new settings are to be recalled at a future time the operator must 
press the =SAVE INFO.” button otherwise only the original setting will be saved. 

At the conclusion of the sampling event the operator may choose to shut the con~oller off or select anotba well witbin the 
listing for the selected site or select * different site and well. 

Mod Site (NextlPrev) 

--* 

- 
This fiutcdon sllows the opcmor to edit the site ID. Fb-st select a site using “SELECT SITE OR 
WELL”. If the site displayed is the one to be changed prrss tbc =ENTER” key. Ibe display will 
show “ModI@ the Site ID?. The name for the site ID may be up to eight (8) al@antmwtic 
chamtas. Nttmric chmctas may be entered by simply pressing the desired key. Alpha 

chamcwsaremtctedbypressingtbcalpbattumcrickeycomain@ the desired cbamcter and holding it until the desired 
cbamau appears, then release the key. If the alpbamnnaic key is held down, the display will continue to cycle tbrougb 
tbc available choices. When the key is released a cbuacta is entered. If the incorrect chanctcr is attad, press the 
‘PREVIOUS” key to back space and repeat entry of the cotrect cbzuacter. Use the “NEXT” key to advance to another 
chsmctu locatiorr to the right of the correction. A space may be placed in the name by pressing the “SPACE” key. Wbm 
the sits ID appars comef press “ENTER” to accept tbe name. 



Mod Well (NextlPrev) 

nig bctiott allows the operator to edit the well ID. Fim press 
the “SELFAX SITE OR WELL” kw. Locate the site where 
tbc well that you want edited is loca& Once tbc site is located 
- the “ENTER” key. Next locate the specific well to be 

edited and press tbe “ENTER” key a&n Next F &e “ADD/EDIT SITR-OR WI&L” key. Next press the 
‘NEXT” key once until the display shows ‘Mod Wen (~ut/~ov)” that press the “ENTER”‘key. “Modify the 
Well ID:” will appear ott the display. The name for the well III may bc up to eight (8) dpbanrrmaic chmctm. 

Notmic c- rosy bc mtcttd by simply pressing the desired key. Alpha charactu’s an entered by pressing the 
alphanumaic key containing the desired character and holding it until the desired chanter appears, then teltasc the 
key. If the alphanumaic key is held down, the display wiU comittue to cycle through the available choices. When tlte 
key is nleascd a charactet is entered. If the incorrect chatactct is entered, ptcss the “PREVIOUS” to back space and 
repeat mtry of the correct cbamcter. Use the “NEXT” key to advance to anotbn chatactu location to the right of the 
comctiott. A qmx may bc placed in the name by pressing the “SPACE” key. When the well ID appears cm~=t, 
pmss “ENTER” to accept the name. 

Del Site (NextlPrev) 

m 

ThitlllowrtbeDperntorlo&lctcasiteaod~thcwells~~tochstsite.Touperhis~~onthe 
opaator mun press tbe “SELEm SITE OR WELL” key then locate the site that is to be deleted and 
tbm prcs~ the “ENTER” key twice ( pressing the “ENTER” key twice allows you to 80 to the next 

mode). Press the “ADDlEDIT SITE OR WELL” key then press the “NEXT’ key four (4) times until 
the -80 “Del Site fT%tlPtw)” shows on the display. Press the “ENTER” key. The message on the digplay till 
now ted “!Wdla wal be lost! coothte (NutlRev)“.At this point the opaatorhas tbc option td stop tbodeletion by 
pradng the “CANCEL” key or to wttthe with the deletion by ptwsittg the “ENTER” key. If “ENTER” is 
pt’osscd the display will now show “Era Site SITENAME? Cotttitttte (NexUPrev)“. This prompt is dcsigttd to 
confum~trheoperatortrulywan~~&letcthissitc.Thcoperatorhastbt~~sgainmpushthe”CANCEL”key 
to stop the deletion F’tess the “ENTER” key to delete the site and all the wells assigned to it. NOT% ALL 
PREVIOUSLY ENTERED DATA WILL BE LOST. after &letioa of the site, the cattroIls will autotttaticSr~y 
Sckt md disphy the next site in sequmcs. For example if “SITE 2” is deleted, “SITE 3” will be displayed by dhdt. 
The controller defrndt start mode, indicated by “NONE” displsyod next to “SITE ID” and “WELL ID” can not be 
deleted If d&tion of the default is attempted, the displr,y will show “Can’t Del DEFAULXt”. Ptrss “CANCEL” to 
c?tuitme. 



Del Well (NextlPrev) 

Thisallowsthcopaatortodelae~~Ulclecudwithinrsitc.Tousethis~ontheoperatormurtpresrthYSELECT 
SlTEORWELL”kcythmlocuctheritethtconPins~weU~i tobedeletcdmdthenprasthe~R”key. 
TheopentortbmlocatestheweUwithinUlcsclectcdsite~irtok&leGcdradthcnpressesrhc”ENTER”kcy.The 
opntor then prcsss the “ADD/EDIT SITE OR WELL” key. The operator must press the “NEXT” key five (5) times 
until the display tnesagc shows “Del Well (NexUPh)“. Tbc “ENTER” key is ttow pressed. The display will tmv read 
“Enre Well WELLNAME? Contiaue (Next/Ptw)“. At this point the operator has tbe option to stop tbe deletion by 
pressing the “CANCEL” key or to continue with the deletion by pressinS the “ENTER” key. After deletion of the well, 
tbe cmballcr will automatically select and display the next WCU in s~uence. For example if “WELL 1” is deleted, 
“WELL 4” will then be displayed by default 

MENU DISPLAY 

m I . . The “MENU DISPLAY” function will display a list of available options the operator may use. Currently 
only one option is available. This option is “hit Mem”. The purpose of the “hit Mom” is to allow the 
storege memory to be rcinitialii from tbc keypad without rctumblg the unit to the fsetory for selvice. Tbe 

, opcmm may ymt to USC this option itI one of two -: 

l.Theopaatordesiramcnre~sroredmemnyinbom”SITES”md”WELLS”.”InitMw”willcruc111 
memory in a single operation The opauor may also use “ADD/EDIT SITE OR WELL” to perform this 
operation but it will requite multiple steps. 

NOTE: “DATA WILL BE LOST!” It is highly rewmmmded~tbcopRatorkecpatittcnbackup~of 
dam store3 in the wntrolla in the event that it mwt be entered again after data loss. 

I NONE oo8.o NONE AIR WO6.0 
Resetting Memory 

I 

In otder to rein&e the memory tbe operaor will 6rs.t pras the “MENU DISPL 
button. Tbc display will show “hit Mcm”. The operator may prras “CANCEL” to 
stooaayfinmer~~Iftbe-mro-the”ENTER”bu~thesaknwill 

- d@~“Erue Memory?“. A&n p&in, tbc “CANCEL” button will stop any 
~rction.Thcopauor~ypmccedwitbtberrini~onofmememorybyprrraingmc”ENTER”bunon.NOTE: 
DATA WILL BE LOST! The display will show “Resetting Memory... ” during tbc rctitition process. wbm this 
mcmagc disappem tbc rcinitirlintioo i complctc. 



BLADDER PUMP 8 FREEZE PROTECTION 



DISCHARGE 

if 

I 
? 

DISCHARGE 
HOUStNG I I 

BLAmEi r Cl I I 1 

m 

li 

II’ 
0 

. 

E 
w 

INLET 
HOUSING 

I* 

BOOY -PVC 
BLADDER -TEFLON 8 
INLET 6 DISCHARGE HOUSINGS -PVC 
O-RINGS -WI-ON 

DIAMETER - 1.66” 

LENGTH - 19.9 
LENGTH WITH SCREEN - 22.16’ 
WEIGHT - 1.6 L0S. 
SCREEN SLOT SIZE - .OlO 

POLYPROPYtiNE coh!FR.ESSION-TYPE 
AIR . l/C O.D, 3116’ I.D. 
DISCHARGE. l/4* O.D., 3/‘l6- I.D. 

1 r -iRS 1 MIUILI=RS) GALLONS 1 OUNCES 
I I 1 

I I so 1 I.30 1 .03 ! 4-3 

300 FEET 

INLET SCREti 4.1’ PVC PM 37727 

BUDOER KIT PIN 37763 

CLAMPHANDTOOLPIN~SO~~ 

BLAdDER CARTRIOGE PIN 37764 



p~101/ PIIOIM I 
TIIOO I Tll OOM - 6” Screen 

PI 150 - 4.5” Screen 

Thread PVC 
screen (clockwise) 
onto the threaded 
inlet of the bladder 
pump until snug. 

EEN END CAP 

THREADED 
INLET 

P/N 37789 
PVC INLET 
SCREEN OR 
P/N 37733 
TEFLON 
INLET SCREEN 

Check to insure 
that the screen’s 
end cap is snug 
before inserting 
pump into well 

i 

Thread PVC 
screen (clockwise) 
onto the threaded 
inlet of the bladder 
pump until snug. 

Check to insure 
that the screen’s 
end cap is snup 
before insertin 
pump into well SCREEN END CAP 



2120A/2120AM12120AS STANDARD 2” WELL CAPS 

l-l DISCHARGE LINE 

To remove water from the discharge line 

STEP 1. Disconnect air supply hosa from tha mntroller to the pump. 

STEP 2. Turn mntroller discharge timer on the mntrollar to a long 
discharge time Turn mntrolkr r&II timer on tha cmtrollar to a 
short refill the. 

STEP 3. Turn the pressure regulator on the mntrdler down to read 0 P.S.I. 

STEP 4. Connect air supply hose from the mntiler to the blow down 
connector. 

STEP 5. Slawty incraasa tha tha air pressure back up using the pressure 
regulator on Uta mntrolier until water in the discharge tuba moves 
at a rate da&ad. 

STEP 6. Whan all the water has bean remok dii tha controller a 
supply hose from the blow down connector. 

2120AL/2120ALM12120ALS LOW CLEARANCE 2” WELL CAPS 

DISCHARGE LINE 

To remove water from the discharge line 

STEP 1. Diinact air supply hose fmm the mntmller to tha pump. 

STEP 2. Turn contmller discharge timer on the mntmllar to a long 
diirga time. Turn controller retIll timer WI tha contmkr to a 
short raltll time. 

STEP 3. Turn the pressure regulator on the contmllar down to mad 0 P.S. 

STEP 4. Connact air supply hose from tha controller to the blow down 
anlnaotor. 

STEP 5. Slowly increasa the tha air pyure bade up ustng the prassure 
~~~ta~~amtmller unbl water in the discharge tube mow 

STEP 6. When all tha water has been ranxnmd. dkmnnact the conimller 
supply hnsa from the blow down connector. 

For instructions on 
“How To Install The 
Freeze Protsction W 
see beck of this she 



‘REEZE 
PROTECTION 3RfWFCllON 

CAP ASSEMBLY 

PARTS NOT USED 
FOR THIS ASSEM’ 

118’ MPT x 2’ Lo% 118’ MPT x 2’ Lens 
Nipple 

212~~212OAMI2120AS STANDARD 2” WELL CAPS 

110’ MPT Mold Mats 

l/4’ MPT x l/8’ FPT 

114’ MPT x 110’ MPT 

114’ MPT x 118’ FPT 

SS Union with 
#10-32x l/0” T Elbow 

l/0” MPT x 110’ O.D. 
Tube Connsctor 

water level). 

110” O.D. Polyethylene 

2120AU2120ALM1212OALS LOW CLEARANCE 2” WELL CAPS 

110” MPT Mold Mate 
-8-L 
I 

I 

110’ MM x Y Long 
Wpk 

114’ MPT x 110’ FPT 

114’ MPT x 118’ FP 
Reducer 
I/~I- MM x 110’ O.D. 
Tuba Ccmnector 

NOTE: 
If tubels 
Teflon* 
lined 
atube 
insart 
shouldbe 
UsedaS 
Shown 

‘ss union wm 
#10-32 x 110. T Elbow 
Splice into the 
pump’s discharge 
lina approximate 
Q-m below the 
well cap (or above 

9 water level). 

l/0’ O.D. Polyethylene 
T~blng I (r Lee 

r 
PARTS NOT USED FOR 
THIS ASSEMBLY: 

112‘ MPT x l/0- FPT 
Bushing 

l/4’ MPT x 110’ MPl 
Reducer 

ASSEMBLED 
FREEZE PROTECTION 

AP ASSEMBLY 

For instructions on 
“How To Use The 
Freeze Protection ,r 
see back of this sheet 
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WATER QUALITY METER 



Clark, Roger 

From: Simpson, Keith 
Sent: Wednesday, January 26.2000 1:04 PM 
To: Clark, Roger 
CC: Alex, Charles; Francis, Mark 
Subject: Horiba manual 

This afternoon at 11:30 I called Horiba Instruments Incand talked with there Production Line Manger, Mr. Steve Moss. 
Mr. Moss gave Tetra Tech NUS permission to photo copy part or all of the Horiba U-10 Water Quality Checker manual for 
use in the NSWC Crane SOP%. 

Horiba Instruments Inc. 
17671 Armstrong 
Irvine Industrial Complex 
Irvine. CA 92714 
1 800 446 7422 

Keith E Simpson 
T&a Tech NUS, Inc. 

simpsonk@ttnus.com 
412 9218131 fax: 412 9214040 

I 
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WARNING 

The DO sensor contains a strong alkaline 
solution. Should any of this solution come 
in contact with your clothing or skin, wash 
it away immediately with plenty of water. 

Be especially careful not to allow any 
of the alkaline liquid in the DO sensor to 
get in your eyes. 



The U-l 0 Water Quality Checker is 
a state-of-the-art instrument for 
simultaneous multiparameter 
measurement of water quality. The 
HORIBA U-10 measures six 
different parameters of water 
samples: pH, conductivity, turbidity, 
dissolved oxygen, temperature, and 
salinity. 

The U-10 is compact enough to 
be held in one hand while taking 
measurements. It has a large easy- 
to-read LCD readout. 
Measurements are taken simply by 
immersing the probe right into the 
water sample. 

The U-10 is extremely versatile 
and sophisticated, yet easy to use. 
You will find it a valuable addition to 
on-site water control operations, 
whatever your needs-from testing 
factory discharges to urban 
drainage, river water, lake and 
marsh water, aquatic culture tanks, 
agricultural water supplies, and sea 
water. 

To get the most out of your U-10 
Water Quality Checker, please read 
and this Instruction Manual carefully 
before you begin to take 
measurements. 

Note that Horiba cannot be held 
responsible for any equipment 
malfunction or failure should the 
U-l 0 Water Quality Checker be 
operated incorrectly or in a manner 
other than specified in this 
instruction Manual. 

Horiba’s aim is to produce the 
best possible equipment and 
documentation for our products. We 
welcome comments, questions, or 
suggestions for improvement 
concerning both our products and 
the accompanying documentation, 
such as this lnstrucfion Manual. 

@ Copyright 1991, Ho&a. Ltd. 
No portion of this Instruction Manual may be reproduced 
in any form without written permission from Horiba.Ltd. 
Note that the contents of this Instruction Manual are 
subject to change without prior notice as design 
changes are made on the instrument. First edition: July, 1991 



CONTENTS 

3n 1 Getting Started 
Configuration of the U-10 ........................... * 
The Readout ............................................. 4 
The Keypad ............................................. 6 
Setting up the U-l 0 ................................. 8 
Inserting the DO sensor .............................. 6 
Inserting the battery .................................... 9 
Attaching the carrying strap ........................... ,(I 

on 2 Making Measurements 
How to make a measurement ..................... I z 
initial readout .......................................... ,3 
Select the parameter you want 
shown on the readout .............................. ,4 
Expanded readout .................................... 15 

Measuring fresh water .............................. ,6 

Measuring salt water ................................. , , 
After measurement: 
Cleaning and storing the U-l 0 .................. I 8 

ion 3 Calibrating the U-IO 
Auto-calibration procedure ........................ 20 
Manual (2-point) calibration procedures ...... 23 

. pH Calibration ....................................... 24 
1. Zero calibrafion .............................. 24 
2. Spa,-, calibration.. ............................ 25 

COND Calibration.. .................................. 26 
1. Zero calibration .............................. 28 
2. Span calibration.. ............................ 29 

. TURB Calibration .................................... 30 
1. Zero calibration .............................. 31 
2. Span ca,ibration .............................. 31 

- DO Calibration ....................................... 32 
1, Zero calibration .............................. 33 
2. Span calibration.. ............................ 33 



Section 4 Data Storage and Printout 
Storage ................................................... 36 
p&eca,, ...................................................... 38 
Del&e ...................................................... 40 
Printing out ............................................. 4, 

Section 5 Daily Maintenance and Troubleshooting 
Error codes ............................................. 44 
Normal probe maintenance ........................ 47 
Replacing faulty sensors ........................... 49 
Replacing a faulty probe ........................... 50 

Section 6 Reference Materials 
Conductivity ............................................. 54 

Turbidity ................................................... 58 
Salinity ................................................... 60 
Temperature ............................................. 60 
Dissolved-oxygen .................................... 6, 
pH ............................................................ 6-j 
Specifications .......................................... 65 
Parts list ................................................... 68 

Unpacking the U-10 ....................................... 69 

Precautions when using the U-l 0 .................. 70 

Contents of Tables 
Table 1 Accuracy of expanded readout ---. 15 

Table 2 pH values of standard solutions 
at various temperatures ----------- 25 

Table 3 Making the potassium chloride 
standard solution . . . . . .._. . . . . . . ..-....... 27 

Table 4 Amounts of saturated dissolved 
oxygen in water at various 
temperatures . . . . . . . . . . . . . . . . . . . . . . . . . . . . .*. . . 34 



Section 1 
Getting Started 

This section first gives an overview of the U-10. It then shows how to set up 
the your U-10 by insertmg the DO sensor and the battery. Finally, it lists 
important precautions to be taken when using your U-10 Water Checker. 

Configuration of the U-10 .......................................... 2 

The Readout ............................................................ 4 

-t-he keypad ............................................................... 6 

Setting up the U-10 ................................................... 8 

Inserting the DO sensor ............................................. a 
Inserting the battery ................................................... 9 
Attaching the carrying strap .......................................... 10 



2 Configurahon 

Configuration of the U-10 

Main unit 

Keypad 

Probe 

Section 1 
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Configuration 3 

Probe 

Pmbe guard 

‘1 DO : Dissolved oxygen 
‘2 COND : Conduectivity 
‘3 TEMP : Temprature 
‘4TURB : Turbidity 

Section 1 



4 Configuratfon 

The Readout 

The readout is an easy-to-read LCD. The readout has two main 
functions: (1) it displays the results of measurements, and (2) it 
serves as a message board to show the operating status of the 
U-l 0. 

G MAINT Sub-Modes 
(Lower cursor) 

0 Data input/output 

6?? Data output 

I Data input 

0 MEAS or MAINT modes 

The U-l 0 may be in one of two modes: 
Measurement (MEAS) mode or Maintenance mode. 

El MEAS the U-l 0 is ready to make B-parameter 
measurements 

IEd the U-l 0 is ready for other operations, e.g., 
calibration, data input/recall, Or salinity setting 

Section 7 



Confgurafion 5 

@ Data displayed in MEAS mode 

. B-parameter results: 
pH, conductivity, turbidity, DO, temperature, and 
salinity 

. Designated value for salinity setting 
l Error codes 

@ Parameters measured 

Value displayed on readout is highlighted by upper 
cursor. 

pH PH 
COND Conductivity 

TURB Turbidity 

/DO Dissolved-Oxygen 

/TEMP: Temperature 

iSALl Salinity 

@ MAINT Sub-Modes 

One of six Sub-Modes selected is highlighted by lower 
cursor. 

JSPAN’ 

m 

jOUTi 

Js.sET: 

Automatic 1 -point calibration 

Manual zero calibration 

Manual span calibration 

Data input 

Data output (recall) 

Salinity setting correction 

Section 1 



6 Conf;guration 

The Keypad 

The U-10 is operated by the keypad on the main unit, which has 
eight surface-sealed keys, as illustrated. 

0 mvm 

0 MODE 

Power Key (POWER) 
Turns the main unit ON/OFF. 

When this key is pressed to turn the U-l 0 ON, the 
readout comes in the MEAS mode, showing the 
parameter last displayed in the previous measurement. 
If the U-l 0 is left with the power ON for 30 minutes 
without any of the keys being activated operated, the 
power will be turned OFF automatically. 

Parameter-Select Key (SELECT) 
Use this key to move the upper cursor to the measured 
parameter you want to show on the readout. It toggles 
through the six parameters in order: 

Mode Key (MODE) 
Toggles back and forth between MEAS and MAINT 
modes. When in the MAINT mode, this key toggles the 
lower cursor through the six maintenance Sub-Modes. 

- 
ki%-;=RO-++- IN 9, OUT c-E-- 

S?ction 7 
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Configuration 7 

0 EXP 

0 ENT 

0 CLR 

0 A 

0 v 

Expanded-Readout Key (EXP) 
Toggles between (1) standard readout value and (2) 
expanded readout, for greater resolution, with decimal 
point moved one digit to the left. 

Enter Key (ENT) 
This acts like the RETURN Key or Enter Key on a 
computer keyboard. The U-l 0 Enter Key has four main 
functions, depending on which mode the unit is in. 

1. In the AUTO Sub-Mode: Press this key to start 
automatic calibration. 

2. In either the ZERO or SPAN Sub-Modes: Used in 
manual calibration to set the value for the standard 
solution being used. 

3. In the IN Sub-Mode: Inputs data being measured to 
memory. 

4. In the OUT Sub-Mode: Recalls values from one of 
the 20 Data-Set Nos. that is now shown on the 
readout. Prints data when a printer is connected. 

Clear Key (CLR) 
This acts like the ESCAPE Key on a computer 
keyboard. It has three main functions, depending on 
which mode the unit is in. 

1. In the AUTO Sub-Mode: Aborts the auto-calibration 
now in progress. 

2. In the IN Sub-Mode: Deletes data in memory from 
all 20 Data-Sets. 

3. When the readout shows an error code: Clears the 
error code from the readout. 

UP/DOWN keys 
Use these keys to select values when in one of the 
MAINT Sub-Modes. They have two main functions. 

1. In either the ZERO or SPAN Sub-Modes: Use 
these keys to Select value for the standard solution. 

2. In the OUT mode: Used to toggle through the 20 
Data-Set NOS. to select the one you wish to recall. 

Section 1 



8 Settmg up 

Setting up the U-10 

Inserting the DO sensor 

WARNING 
The DO sensor contains a strong alkaline solution. 

Should any of this solution come in contact with your clothing 
or skin, wash it away immediately with plenty of water. 
Be especially careful not to allow any of the liquid in the DO 
sensor to get in your eyes. 

The Dissolved-Oxygen (DO) sensor has a delicate membrane 
that can easily be ruptured. For safety’s sake, the U-l 0 is shipped 
to you with the DO sensor packed separately. You should insert 
the DO sensor when you unpack your U-l 0 unit. 

1. Make sure that the DO sensor has the correct O-ring, as 
shown. 

2. First, fit the DO sensor lightly into its socket, and then put on 
the probe guard to align it correctly. 

3. Then, tighten the DO sensor securely to the probe body. 
When doing this, be especially careful not to damage the 
membrane, which is located in the front of the DO sensor. 

Secrion 1 



Setting up 9 

Inserting the battery 

The U-l 0 is shipped from the factory with the battery packed 
separately. 

The battery may be inserted by loosening the set-screw on the 
battery cover and pulling up the cover. Make sure that the plus 
and minus poles of the battery match the terminals correctly. 

If the readout shows the message Er ;, it means that the 
battery is defective or exhausted and should be replaced. 

If you are replacing the battery and already have data stored in 
the U-10 memory that you wish to save, be sure to turn OFF the 
POWER Key before you remove the old battery. This will assure 
that data stored in memory will be maintained by the internal 
backup battery. 

n 
a_ I 

Setscrew 

l Use the 9%battery. 

Sect& 7 



10 Setting up 

Attaching the carrying strap 

Hook both ends of the strap through the metal fitting on back of 
the main unit, as illustrated. 

,a Strap 

Metal fitting 

Rear of main unit 

Section 1 



Section 2 
Making Measurements 

Making a measurement with the U-10 Water Checker is extremely simple. Just 
turn on the power and place the probe in the sample oi water you wish to 
measure. 

All six parameters are measured simultaneously. 
These parameters may be stored in memory, printed out, or viewed one-by-one 
on the LCD readout. For printing and data storage, see the appropriate 
secttons following this one. To view the parameters one-by-one on the readout, 
use the SELECT Key to toggle the upper cursor through them. 

While the U-10 is both rugged and precise, the key to accurate 
measurements is cleanliness and frequent calibratron. It is essentral to clean 
the U-10 thoroughly aher each measurement, and it is recommended that you 
recalibrate your U-10 as frequently as possible. For best results. you should 
recalibrate it before each measurement session. Cleaning and caiibrahon 
procedures are described below in this section and in the following one. 

How to make a measurement .................................... ,* 
initial readout ......................................................... 13 
Select the parameter you want shown on the readout ... 14 
Expanded readout ................................................... 15 
Measuring fresh water ............................................. ,6 

Measuring salt water ................................................ , , 

After measurement: Cleaning and storing the U-l Cl ...... 18 



12 Make a measurement 

How to make a measurement 

0’ FCWER Turn the power an 

2 Gently place the probe into the water sample. 

Basically. that’s all there is to it: just turn it on and 
put the probe in the sample. Of course, the U-l 0 can 
do many sophisticated things with the sample data, and 
for best results, you should be careful about calibratrng 
the unit and maintaining it in good condition, This is 
explained in detail below and in the next section. 

Be careful! 
Never drop or throw the probe into the water. It 
is a precision instrument containing five delicate 
sensars and five pre-amps; you can damage it 
beyond repair by unnecessarily rough handling. 

section 2 
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initial readout 13 

initial readout 

0 
When you first turn the power on, the U-l 0 will be in the 

FowEa MEAS mode, the readout will look like this, with all the 
LCD segments activated. 

After about two seconds, the readout will change to 
show that a new measurement is being made. The 
readout will show the last parameter that the upper 
cursor was on when the previous measurement was 
made, i.e., pH as illustrated here. 

MODE 
*lKo zsao SPAN IN 

-aA- - 2m ssEi 

(Expanded readout shown) 

The display of the decimal point in the readout 
mode will also be in the same format as was selected 
with the EXP Key in the previous measurement, i.e., 
standard or expanded (as illustrated here). 

Section 2 



14 Sdect the parameter 

Select the parameter you want shown on the 
readout 

0 All six parameters are automatically measured at once. 
SELECT Use the SELECT Key to toggle the upper cursor to the 

parameter you want. 

pH :pH 
CON0 : Conductivity 
TURB : Turbidity 

DO : Dissolved oxygen 
TEMP : Temperature 

SAL : Salinity 

To get a uniform reading, slowly move the probe up 
and down to circulate the water through it. (Move it 1 
foot (30 cm) per sec.) Then wait for the readout to 
stabilize while doing this. 

Section 2 



Expanded readout 15 

Expanded readout 

0 EXP 
Use the EXP readout mode when you wish to see the 
results with one additional decimal place of accuracy. 
The EXP Key toggles the readout back and forth 
between standard to expanded display. The table 
below shows the result of using the EXP readout mode 
for each of the six parameters. 

Table 1. Accuracy of expanded readout 

Parameter 
Range of 

measurement 

Accuracy 

Standard Expanded 
readout readout 

PH 

COND 

TURB 

DO 

TEMP 

SAL 

O-14 pH .O.l pH 0.01 pH 

O-1 mS/cm 0.01 mSlcm 0.001 m.Sicm 
l-l 0 mSlcm 0.1 mS/cm 0.01 mS/cm 

1 O-l 00 mS/cm 1 mS/cm 0.1 mSlcm 

O-800 NTU 10 NTU 1 NTU 

O-l 9.9 mg// 0.1 mg/l 0.01 mgll 

O-50% 1’C 0.1% 

O-4% 0.1% 0.01% 

Nate that the salinity parameter is the only value not measured directly w&h its 
own sensor. The U-10 obtains salinity by convertmg the conductivity value. If 
large amounts of conductive ions other than salt-water components are present I” 
the sample, an error may occur. Be cautuous when interpreting the salinity 
results. 

Section 2 



16 Fresh water/salt water 

Measuring fresh water or salt water? 

The U-l 0 can be set to the salinity for either fresh water or salt 
water when measuring DO. This is done by using the S.SET 
Sub-Mode. 

Measuring fresh water 

0 MODE 
First, use the MODE Key to put the U-10 in the MAINT 
mode. Keep pressing the MODE Key to toggle the 
lower cursor to the S.SET Sub-Mode. 

n v A 
Once you are in the S.SET Sub-Mode, use the 

0 
UP/DOWN Keys to select the salinity value. For fresh 

v water, set the salinity to 0.0%. 

0 ENT 
Finally, press the ENT Key to complete the salinity 
setting while in the S.SET Sub-Mode. 

0 MODE 
When the salinity setting has been made, switch back 
to the MEAS mode by pressing the the MODE Key. 

Section 2 
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Fresh waler/saltwater Ii' 

Measuring salt water 

First, use the MODE Key to put the U-10 in the MAINT 
mode. Keep pressing the MODE Key to toggle the 
lower cursor to the SSET Sub-Mode. 

For salt w ater, set it to R i.e., for auto-salinity. 
The 17 setting should be sufficient for measurements 

of normal sea water with a salinity value close to 3.3%. 
For sea water of an unusual salinity, however, and 
where the value is otherwise known, you may wish set 
the value manually to any salinity within the range of 
0.0%~4.0%. (You may also possibly want to use a 
manual setting if, for example, the COND sensor is 
malfunctioning but it is still desirable to take readings of 
the other parameters.) 

0 ENT Finally, press the ENT Key to complete the salinity 
setting while in the SSET Sub-Mode. 

0 MODE When the salinity setting has been made, switch back 
to the MEAS mode by pressing the the MODE Key. 



18 Afler measurement 

After measurement: Cleaning and storing the 
u-10 

0 
Turn OFF the power. 

FOWER Wash the probe thoroughly with tap water. Be sure 
to flush off all of sample solution from the probe. 

Storing the U-10 for brief periods, i.e., about 1 we&k 
or less: 

Fill the calibration beaker with tap water and fit the 
probe over it. 

For longer storage 
The pH sensor must always be kept moist. Fill the 

small rubber cap with water and use it to cover the pH 
sensor. 

The KC internal solution in the pH reference sensor 
may seep out over time. Place vinyl tape around the 
O-ring portion to prevent this. 

If you are going to store the U-10 for a prolonged 
period without using it, remove the battery from the 
main unit. 

section a 



Section 3 
Calibrating the U-IO 

The U-10 Water Checker may be calibrated either manually or automatically. 
The 4-parameter auto-calibrabon procedure is quite handy and should be 
sufficient for most measurement operations. 
Manual callbratlon for each of the four parameters is more accurate but. of 
course, also more time-consuming. This method should be used for difficult 
measurements or where more than normal precision is reauired. The manual 
calibration procedure is explained below In detail. following the description of 
the auto-calibration procedure. 
The auto-calibration procedure IS extremely simple. The U-10 Water Checker 
uses lust a single solution to do a simultaneous calibration of four parameters: 
pH, COND, TURB. and DO. Your U-10 comes with a bottle of standard 
phthalate pH solution and a calibration beaker for this purpose. 

Auto-calibration procedure ....................................... 20 

Manual (2-point) calibration procedures ..................... 23 
pH Calibration ................................................... 24 

1 .Zero calibration .......................................... 24 

2Span calibration .......................................... 25 

COND Calibration ................................................ 26 

1 .Zero calibration .......................................... 28 

2Span calibration ........................................... 29 

TURB Calibration ................................................ 30 

1 .Zero calibration .......................................... 31 
P.Span calibration .......................................... 3, 

DO Calibration ................................................... 32 
1 Zero calibration .......................................... 33 
2Span calibration .......................................... 33 



Auto-calibration procedure 

0 MODE 

0 ENT 

Fill the calibration beaker to about 2/S with the standard 
solution. Note the line on the beaker. 

Fit the probe over the beaker, as illustrated. Note 
that the beaker is specially shaped to prevent the DO 
sensor from being immersed in the standard solution. 
This is because the DO auto-calibration is done using 
atmospheric air. 

With the power on, press the MODE Key to put the unit 
into the MAINT mode. The lower cursor should be on 
the AUTO Sub-Mode; if it is not, use the MODE Key to 
move the lower cursor to AUTO. 

With the lower cursor on AUTO, press the ENT Key. 
The readout will show CR. Wait a moment, and the 
upper cursor will gradually move across the four auto- 
calibration parameters one-by-one: pH, COND, TURB, 
and DO. When the calibration is complete, the readout 
will briefly show Eod and then will switch to the MEAS 
mode. 

The upper cursor wilt blink while the auto-calibration 
is being made. When the auto-calibration has 
stabilized, the upper cursor will stop blinking. 

Section 3 
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First, pH is being auto-calibrated 

Then, COND is being auto-calibrated 

Next, TURB is being auto-calibrated 

Finally, DO is being auto-calibrated 

Auto-calibration now ends 

And the readout switches to the MEAS 
mode 

Note: If you wish to abort the auto-calibration for 
any reason, press the CLR Key. The 
parameters auto-calibrated so far will be in 
memory. 

secrion 3 



22 Auto-calibration 

Auto-calibration error 

After the DC auto-calibration, if the unit does not switch 
to the MEAS mode as it should, and the readout shows 
either E ~3 or E r Y , an auto-calibration error has 
occurred. Parameters will blink where an error 
occurred. 

~~:‘,“O”‘A” IN OUT SET 
-D.,I - 

pH auto-calibration error 

0 CLR If this happens, re-do the auto-calibration. First, press 
the CLR Key to cancel the error code. 

0 ENT Then press the ENT Key to restart the auto-calibration. 
Restart the auto-calibration beginning again with pH. 

Section 3 
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Manual (2-point) calibration procedures 

For normal measurements, the 4-parameter auto-calibration 
described above is sufficiently accurate. However, you may wish 
to do a parameter-by-parameter, 2-point manual calibration of 
one or more of the four parameters. This is recommended either 
for high-accuracy measurements, especially when using the 
expanded readout mode. It is necessary if a new probe is being 
used for the first lime. 

Parameters to be calibrated manually. 

[I 

Zero 
PH 

Span 

c 

Zero 
COND 

Span 

C 

Zero 
TURB 

Span 

C 

Zero 
DO 

Span 
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24 p/i cahbration 

pH calibration 

1. Zero calibration 

0 MODE 

0 MODE 

0 SELECT 

Wash the probe 2-3 times, using de-ionized or distilled 
water. Place it in a beaker of pH 7 standard solution, 
i.e., a neutral phosphate standard solution. 

1. With the power on, press the MODE Key to put the 
unit into the MAINT mode. 

2. Press the MODE Key again to move the lower 
cursor to ZERO. 

3. Use the SELECT Key to move the upper cursor to 
PH. 

0 A 4. When the readout has stabilized, use the 
UP/DOWN Keys to select the value of the pH 7 

0. standard solution at the temperature of the sample. 
v Refer to Table 2 for pH values of standard solutions 

at various temperatures. 

0 ENT 5. Press the ENT Key to complete the zero calibration 
for pH. 

Section 3 
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pH calibrafion 25 

2. Span calibration 

Again, wash the probe 2-3 times in de-ionized or 
distilled water. This time, place it in a beaker of either 
pH4 or pH9 standard solution. 

0 MODE 

0 A 

0 v 

0 ENT 

1, Use the MODE Key to move the lower cursor to SPAN. 

2. As in Step 4. above in zero calibration, when the 
readout has stabilized, use the UP/DOWN Keys to 
select the value of the standard solution (i.e., either 
pH4 or pH9) at the temperature of the sample. 
Again, refer to Table 2 for pH values of standard 
solutions at various temperatures. 

3. Press the ENT Key to complete the span 
calibration for pH. 

Table 2 pH values of standard SOlUtionS at various temperatures’ 

Tf;~m;~ pHy pH4b PHT pHSd pH10’ pH12’ 

1.67 
1.67 

2:: 

Et 
1.69 

El 
1.70 
1 71 

9.46 

;:33: 
9.27 

:::; 
9.14 
9.10 

:.:: 
9:01 

a : oxalate. b : phlhalate. c : neutral,qhosqh?te. d : borax. 
e : carbonate. f : Sa1.c &i,,m hydroxide MluWn 

10.32 
10.25 
10.16 
10.12 

: ET 
9:97 

% 

::ii 

: ::4’: 
:32.:: 
12:63 

1% 

:::A: 
11.64 
11.70 

* These pH valves are for Japanese standard solutions. Should you prefer to use 
different standard solutions. be save 10 make the proper adjustments in calibratvan. 
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26 COND calibrabon 

COND calibration 

The U-l 0 can measure conductivity in the range of O-l 00 
mS/cm. Depending on the sample concentration, however, 
the U-l 0 automatically selects the proper range out of its 
three possible ranges of O-l mS/cm, l-10 mS/cm, and lo- 
100 mS/cm. 

Therefore, if you are doing a manual calibration for 
COND, this must be done for each of the three ranges. 
However, since the zero point is common for all three 
ranges, only the three one-point span calibrations need be 
done separately. 
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Preparing the standard solution for COND 
span calibration 

This procedure uses a potassium chloride standard 
solution. For greater accuracy, the solution should be 
freshly prepared each time. If it is unavoidable to use a 
stored solution, be sure to keep it tightly capped in a 
polyethylene or hard glass bottle. The shelf life of this 
solution is six months. Date-stamp the bottle for 
reference. Never use a KCI standard solution that has 
been stored for more than six months: the calibration 
accuracy may be adversely affected. 

Use potassium chloride powder of the best quality 
commercially available. Dry the powder for two hours at 
105’C. and cool it down, in a desiccator. Weigh out an 
appropriate amount of dried and cooled potassium 
chloride powder according to the table below. Make the 
potassium chloride standard solution as shown. 

Table 3 Makina the ootassium chloride standard solution 
1 

KCI standard GXldUch;rity KCI weight Range to be 
solution mSicm calibrated 

9 mS/cm 
0.005N 0.716 
0.05N 6.67 
OSN 50.7 

* Temperature of solution: 25°C 

0.373 o-1 
3.73 l-10 

37.20 1 o-1 00 

To prepare the standard solution, use a 1 -liter 
volumetric flask. First, dissolve the KCI in a small 
amount of de-ionized or distilled water. Then fill the 
flask with de-ionized or distilled water up to the 1 -liter 
line. Finally, shake the solution to mix it thoroughly. 
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28 COND calibration 

1. Zero calibration 

0 MODE 

0 SELECT 

0 A 

0 v 

0 EN1 

Section 3 

Wash the probe 2-3 times, using de-ionized or distilled 
water. Shake the probe to remove any water droplets 
from the COND electrode. Then allow it dry to dry 
exposed to fresh air. 

1. Use the MODE Key to move the lower cursor to 
ZERO. 

2. Use the SELECT Key to move the upper cursor to 
COND. 

3. Use the UP/DOWN Keys to set the readout to 0.0 

cw 111 

MODE 
*u-r0 nm SPAN IN OUT S:SEi 

-c*l- --.,A- 

4. Press the ENT Key. This completes the zero 
calibration for COND. 

-II_-- . --. 



COND calibration 29 

2. Span calibration 

Once again, wash the probe 2-3 times using de-ionized 
or distilled water. Following this, wash it a further 2-3 
times in the KCI standard solution you have prepared. 
Then place the probe in a beaker of the KCI solution 
maintained at a temperature of 25tS”C. 

0 MODE 

0 A 
0 v 
0 ENT 

1. 

2. 

3. 

4. 

Use the MODE Key to move the lower cursor to SPAN 

After the readout stabilizes, as you did for the,pH 
calibration, use the UP/DOWN Keys to select set 
the value of the KCI standard solution, referring to 
the KCI table. 

Press the ENT Key to complete the span 
calibration for this COND range. 

Repeat this procedure for the three ranges, using 
each of three values of KCI standard solutions. 
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30 TURB calibration 

TURB calibration 

Wash the probe 2-3 times, using de-ionized or distilled 
water. For the span calibration, use a prepared span 
solution. For the turbidity zero calibration, use de-ionized or 
distilled water. 

Preparing the standard solution for TURB 
span calibration 

1. Weigh out 5.0 g of hydrazine sulfate. 
2. Dissolve this in 400 ml of de-ionized or distilled 

water. 
3. Then weigh out 50 g of hexamethylenetetramine, 

and dissolve it in 400 ml of de-ionized or distilled 
water. 

4. Mix these two solutions, add enough de-ionized or 
distilled water to make 1,000 ml, and stir the mixed 
solution thoroughly. 

5. Allow this solution to stand for 24 hours at a 
temperature of 25t3”C. 

The turbidity of this solution is equivalent to 
4000 NTUs. The shelf-life of this solution is six 
months: i.e., this 4,000-NTU value will remain 
accurate for a maximum of six months. 

Each time you carry out this calibration, it is 
necessary to dilute the 4,000-NTU standard 
solution to prepare an BOO-NTU standard solution 
for calibration. To do this, measure out 50 ml of 
the 4.000-NTU solution into a 250-mI measuring 
flask. 

It is recommended that you use a rubber 
pipette aspirator for this. Then add de-ionized or 
distilled water up to the 250-ml line. 

The standard solution used here for the 
turbidity calibration will precipitate easily. 
Therefore, be sure to stir the solution thoroughly 
before use. 

sectiorl3 
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1. Zero calibration 

Wash the probe thoroughly 2-3 times using de-ionized 
or distilled water. Shake off excess water droplets, and 
then place it in a beaker of de-ionized or distilled water. 

0 MODE 

0 SELECT 

0 ENS 

2. Span calibration 

0 MODE 

0 EM 

1. Use the MODE Key to move the lower cursor to 
ZERO. 

2. Use the SELECT Key to move the upper cursor to 
TURB. 

3. After the readout has stabilized, set it to 0.0, using 
the UP/DOWN Keys. 

4. Press the ENT Key to complete the zero calibration 
for TURB. 

Wash the probe thoroughly, using de-ionized or distilled 
water. Shake off excess water droplets. Then place it 
in a beaker of the 800-NTU solution you have prepared 
for this purpose. 

1. 

2. 

3. 

4. 

Stir this 800-NTU span standard solution 
thoroughly. 

Use the MODE Key to move the lower cursor to 
SPAN. 

After readout has stabilized, i.e., about 60 to 90 
seconds, set the readout to ‘800” NTU, which is 
the value for this standard solution. 

Press the ENT Key to complete the span 
calibration for TURB. 



32 DC calibratfon 

DO calibration 

A zero standard solution is used for the DO zero 
calibration. An oxygen-saturated span solution is used 
for the DO span calibration. 

Preparing the standard solution 

Zero solution 
Add about 509 of sodium sulfite to 1,000 ml of water 
(either de-ionized water or tap water will do). Stir this 
mixture thoroughly until completely dissolved. 

Span solution 
Put 1 or 2 liters of water in a container (either de- 
ionized water or tap water will do). Use an air pump to 
bubble air through the solution until it is oxygen- 
saturated. 

Section 3 
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DO caiibrafm 3: 

1. Zero calibration 

Wash the probe 2-3 times in tap water, and place it in 
the zero standard solution. 

0 MODE 1. Use the MODE Key to move the lower cursor to 
ZERO. 

0 SEILCT 2. Use the SELECT Key to move the upper cursor to 
DO. 

3. After the readout has stabilized, set it to 0.0, using 
the UP/DOWN Keys. 

0 ENT 4. Press the ENT Key. This completes the zero 
calibration for DO. 

2. Span calibration 

Wash the probe 2-3 times in tap water, and put it in the 
span standard solution. 

1. First, be sure the U-10 is set for fresh water 
readings. To do this, set the SSET Sub-Mode to 
0.0%. 

0 MOOE 2. Then, use the MODE Key to move the lower cursor 
to SPAN. 

3. After the readout has stabilized, while slowly 
moving the probe up and down in the solution, set 
the readout value to the appropriate DO value for 
the temperature of this solution. For DO values at 
various temperatures, refer to Table 4. 

0 ENT 4. Press the ENT Key to complete the span 
calibration for DO. 
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34 DO calibrafm 

Table 4 Amounts of saturated dissolved oxygen in water at various 
temperatures, salinity = 0.0% 

Temperature 
“C 

0 
1 
2 
3 
* 
5 
6 
7 
a 
0 

10 
11 
12 
13 
14 
15 
16 
17 
ia 
19 
20 

DO in mgll 

14.16 
13.77 
13.40 
13.04 
12.70 
12.37 
12.06 
11.75 
11.47 
11.19 
10.92 
10.67 
10.43 
10.20 

9.97 
9.76 
9.56 
9.37 
9.18 
9.01 
8.84 

Temperature 
“C 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

DO in mgil 

8.68 
a.53 
8.39 
a.25 
a.11 
7.99 
7.07 
7.75 
7.64 
7.53 
7.42 
7.32 
7.22 
7.13 
7.04 
6.94 
6.86 
6.76 
6.68 
6.59 
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Section 4 
Data Storage and Printout 

The U-10 can store up lo 20 sets of data. 120 data points, of the values 
measured for each of the six parameters: pH, COND. TURB, DO, TEMP. and 
SALINITY. Values stored in memory can be recalled to the readout as desired. 

If a printer is connected to the U-l 0 printer port, whenever a Data-Set is 
either stored in memory or recalled to the readout, it can also be 
srmultaneously output to the printer. 

Store ..................................................................... 35 
Rec.,, ..................................................................... -& 
Delete ..................................................................... /Jo 

Printing out ............................................................. $1 



36 Store 

Storing data 

0 MODE 

0 MODE 

0 SELECT 

0 ENT 

0 EN1 

section 4 

1. Press the MODE Key to put the U-10 in the MAIN1 
mode. 

2. Continue to press the MODE Key to move the lower 
cursor to IN. the input Sub-Mode. 

3. Use the SELECT Key to move the upper cursor to 
the parameter you wish to see on the readout. 

4. When the readout stabilizes on a value, press the 
ENT Key. This will automatically input the set of six 
parameters for this measurement into memory. 

The readout will first show the Data-Set No. for 
about two seconds. At the top right-hand corner, a 
dashed arrow points to IN, showing that data is 
being input. Then each parameter is automatically 
read into memory, one-by-one from pH to salinity. 
The upper cursor skips along to show this. If a 
printer is connected, thesesix values will also be 
printed out at the same time. 

The upper cursor then returns to pH, with the 
U-10 still in the IN Sub-Mode. 

5. You may now continue and input another set of data: 
simply press the ENT Key again. 

The Data-Set No. will automatically advance one 
digit, and the next set of six parameters will be read 
into memory in the same manner. This procedure 
can be repeated for up to a total of 20 Data-Sets. 
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Store 37 

If 20 Data-Sets have been read into memory, the 
storage capacity is full and no more data may be 
input. The U-l 0 will beep three times to indicate the 
memory is full. 

0 MODE 6. To return the readout to the previous setting in the 
MEAS mode, press the MODE Key again. 

Section 4 
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Recalling data 

0 MODE 

0 MODE 

0 A 
0 v 
0 SElEcl 
0 EN7 

I. Press the MODE Key to put the U-10 in the MAINT 
mode. 

2. Continue to press the MODE Key to move the lower 
cursor to OUT, the Output Sub-Mode. The readout 
will show d.1, meaning Data-Set No. 1. 

At the top left-hand corner, a dashed arrow 
points to OUT, showing that data can be output now 
to the readout. 

cm-111 IN 

3. Use the UP/DOWN Keys to display the Data-Set 
No. of the values you wish to recall. 

4. Use the SELECT Key to move the upper cursor to 
the parameter you wish to view. 

5. Press the ENT Key to display the data on the 
readout. 

If a printer is connected, all six parameters in this 
Data-Set will also be printed out at the same time. 

Section 4 



0 ENT 6. When the ENT Key is pressed again, the next Data- 
Set No. is displayed in order, i.e., d?, if two data 
sets are in memory. At this point, you can either 
press the ENT Key again to view the contents of this 
Daia-Set, or you can use the UP/DOWN Keys to go 
up or down to another Data-Set No. 

If a particular Data-Set is empty, three dashes 
appear on the readout. 

0 MOOE 7. To return the readout to the previous setting in the 
MEAS mode, press the MODE Key again. 

Section 4 
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Deleting data 

Set the U-10 as if you were going to input data: 

0 MODE 1. Press the MODE Key to put the U-10 in the MAINT 
mode. 

0 MOUE 2. Continue to press the MODE Key to move the lower 
cursor to IN, the Input Sub-Mode. 

0 CLR 3. Then, to erase all the data from all the Data-Sets in 
memory, press the CLR Key. The readout will show 
the message CL ,- for about two seconds. 

Be careful! 
You cannot delete individual Data-Sets. The CLR 
Key aiways erases all data from memory. 

section 4 



Section 5 
Daily Maintenance and 

Troubleshooting 
For accurate measurements and prevention of malfunction, routine careful 
maintenance of the U-10 is important. In particular, failure to maintain the 
sensors properly can lead to serious trouble or incorrect measurements. The 
U-10 is provided with error-code functions for the ready detection of potential 
problems. 

Error codes ............................................................ 44 
Normal probe maintenance ....................................... 47 

Replacing faulty sensors .......................................... 49 
Replacing a faulty probe .......................................... 50 



44 Error codes 

Error Codes 

The U-10 has an easy-to-understand error message function so 
you can spot trouble readily. Error codes are displayed on the 
readout and the unit will beep if an error occurs. 
(Note that if you press an incorrect sequence of keys, the unit will 
beep three times to indicate you have pushed the wrong key.) 

Error Code Cause Action 

Bad battery 
l Defective or low battery . Replace battery 

Failure in main unit 
--I 

k I- c 
l Malfunction of memory . Push POWER Key to turn 

backup IC the U-l 0 ON again. If this 
error code is still displayed, 
contact your Horiba dealer 
for repair or replacement. 

Zero-calibration error 
I- 
L - I- 

=, for a// parameters 
J . Poor connection in probe-to- l Connect the cable securely. 

main-unit cable 
. Water in one of the sensor . Dry out the sensor sockets. 

sockets 
l Temperature of sample l Replace the probe. 

exceeds maximum scale Of 
u-10 

for pH 
. Contaminated pH sensor. 
. Improper concentration Of 

KCI internal solution in pH 
reference sensor 

for COND 

l Clean the pH sensor. 
l Replace the pH reference 

sensor KCI internal solution. 

. Contaminated COND sensor l Clean the sensor, using 
tooth brush and neutral 

for TURB detergent. 
. Contaminated or defective l Clean out the tube 

LED sensor containing the LED turbidity 
sensor, using test tube brush 
and neutral detergent. 
Never use an abrasive 
detergent cleanser for this. 
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1 
I 
1 
I 
1 

; 
1 
I 
2 
1 
1 

Error codes 

Error Code Cause Action 

for DO 
l Broken DO sensor 

memorane. 
l Check the LED turbidity 

sensor. If it defective, the 
entire orobe must be 
replaced. 
Check DO sensor. If 
defective, replace. 

Span-calibration error 
, , 

:- I- -f 
for a// parameters 

. Poor connection in probe-to- l Connect the cable securely. 
mak-w%t cable 

l Water in one of the sensor l Dry out the sensor sockets. 
sockets 

l Temperature of sample . Replace the probe. 
exceeds maximum scale of 
U-l 0 

for pH 
. Contaminated pH sensor. 
. Improper concentration of 

KCI internal solution in pH 

l Clean the pH sensor. 
. Replace the pH reference 

sensor KCI internal solution. 
reference sensor 

for CON0 
. Contaminated COND sensor l Clean the sensor, using 

tooth brush and neutral 
for TURB detergent. 

l Contaminated or defective . Clean out the tube 
LED sensor containing the LED turbidity 

sensor, using test tube brush 
and neutral detergent. 
Never use an abrasive 
detergent cleanser for this. 

. Check the LED turbidity 
sensor. If it defective. the 
entire probe must be 
replaced. 
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J 
1 
J 
1 
1 
J 
1 
J 
1 

Error Code Cause Action 

Span-calibration error 
, , 

k I- -/ 
DO Auto-ce/ibrafion 

l Broken DO sensor 
membrane. 

l Excessive difference 
between DO sensor 
temperaiure and 
atmospheric temperature. 

DO tqueous solution 
cahbretion 

l Broken DO sensor 
membrane. 

l Contaminated electrode. 

l Insufficient agitation of 
solution. 

Memory full 

k 1- 5 
l Data-sets for 20 samples 

are already in memory. 

l Check DO sensor 
membrane. If defectwe, 
replace. 

l Leave DO sensor in 
atmosphere for 30-60 min. 

l Check DO sensor 
membrane. If defective, 
replace. 

l Clean the electrode using a 
soft brush, taking care not to 
scratch membrane. 

. Agitation solution thoroughly. 

l To delete all data from 
memory, put the U-l 0 in the 
IN Sub-Mode mode and 
press the CLR Key. 

Printer error 
- - 
t P k7 

l Jammed printer paper. 

l Poor cable connection . 
l Wrong printer. 

l Defective printer. 

l Eliminate jamming of printer 
paper. 

l Replace the cable. 
l Use proper parallel 

Centronics printer. 
l Replace the printer as 

necessary. 

t 
i 
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Normal probe maintenance 

Washing the turbidity sensor 

The sensor is a glass tube. Wash out the tube and remove stains 
carefully, using tap water and a test tube brush. 

Be careful not to scratch the inside of the glass tube. Never 
use abrasive detergents or cleansers. 

Cleaning the conductivity sensor 

Remove COND sensor guard, and carefully use a soft brush to 
clean off any dust from the sensor unit. 

Be sure to replace the CON0 sensor guard before taking 
measurements. 

COND sensor 

L COND sensor guard 
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48 Probe mafntenance 

.section 5 

Recharging the reference sensor with 
reference solution 

Recharge the reference sensor with reference solution about once 
every two months, as follows. 

1. 

2. 

3. 

4. 

Remove the liquid-junction rubber cap from the reference 
sensor, and pour out the old solution. 

Fill the reference sensor completely with new reference 
solution. Make sure there are no air bubbles. 

Replace the liquid-junction rubber cap. 

Carefully wash off all excess reference solution from the 
probe. 

Reference sensor 

Liquid-junction rubber cap 
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Replacing faulty sensors 

Three of the U-l O’s sensors are replaceable: the pH sensor, the 
reference sensor, and the DO sensor. 
These may be replaced as follows. 

1. Wipe off any water droplets from the probe. 

2. Remove faulty sensor. 

3. Insert the new sensor carefully with your fingers. 

4. Be careful not to let the sensor sockets get wet. 

l When replacing the DO sensor. use the sensor tool 
provided as an accessory. 

sockets 
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Replacing a faulty probe 

Disconnect the cable from the main unit 

1. Loosen the cable gasket cap, and remove Cap from gasket. 

Cable gasket 

Cable gasket tin ---J’ 

2. Slide back the gasket 

3. Back ofl the two screws on the cable-connector Cover. 

Cable-connector cover 

Cable gasket 

4. Slide off the cable-connector cover to expose the 
connector lock claws. 

5. Press lock claws on both sides with your fingers to 
release the connector. Pull out the connector from the 
main unit. 

section 5 
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Connect the new probe 

I. Insert the connector until it clicks. 

2. Reattach the cable-connector cover to the main unit. 

3. Slide the cable gasket toward the cable-connector cover, 
and screw on the cable gasket cap. 

Before you use a new probe for the first time, it is 
necessary to calibrate it manually for all four parameters. 
Refer to Section 3, “Calibrating the U-10.” for instructions 
on manual calibration. 

Section 5 
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54 Conducfwfty 

Reference Materials 
Conductivity (COND) 

Principle of measurement 

Conductivity is an index of the flow of electrical current in a 
substance. 

Salts dissolved in water are separated into cations and anions. 
Such a solution is called an electrolytic solution. An electrolytic 
solution has the property of allowing the flow of current according 
to Ohm’s law. This property is referred to ionic conductivity, since 
current flow is due to ion movement in an electrolytic solution. 
Metals, on the other hand, allow the flow of current by means of 
electrons. This property is called electronic conductivity, which is 
distinguished from ionic conductivity. 

A cube 1 cm on each side, as each shown in Fig. 1, is used to 
demonstrate an electrolytic solution. Two electrode plates are 
placed on opposite sides, and the cube is filled with a solution. If 
the resistance between these two electrode plates represented by 
r(n), the conductivity of the solution L (S.crrF) is L=llr. S, stand 
for Siemens, a unit of measurement of conductance. 

1 

Electrode plate 

Solution 

Fig. 1 Definition of conductivity 

The most general method for measuring conductivity is based on 
the above principle, and is called the P-electrode method. In this 
method, to take a measurement, it is necessary to allow flow of 
alternating current between the two.electrode plates. 

Section6 
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If direct current is sent between them, it will cause causes 
electroplating or decomposition, i.e., polarization; this results in 
inaccurate measurement of conductivity. 

Even a flow of alternating current will also cause a certain 
amount of polarization. Measures must be taken to minimize the 
effect of this polarization, such as the application of platinum black 
plating to the electrode surfaces. In spite of such measures, 
however, the effect of polarization cannot be neglected in 
conductivity measurements of a high-conductivity solution. This 
makes accurate measurement difficult. Furthermore, depositions 
or stains on the electrode surfaces can cause a large apparent 
resistance, also making accurate conductivity measurement 
difficult. 

The U-l 0 Water Checker has adopted the I-electrode method 
to overcome these disadvantages of the the 2-electrode method. 
As shown in Fig. 2, the U-l 0 Water Checker uses two voltage- 
detecting electrodes and two voltage-applying electrodes, for a 
total of total four electrodes. 

The voltage-detecting electrodes are for detecting AC voltage, 
and the voltage-applying electrodes are for applying AC voltage. 

Voltage-detecting 
electrodes Voltage-applying 

electrodes 

Fig. 2 Principle of the 4-electrode method 
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Let us assume that the current, /(A), flows in a sample of 
conductivity L -- under automatic control of the voltage-applying 
electrodes -- so that the voltage at the voltage detecting- 
electrodes, E(V), remains constant at all times. Then, the 
resistance of the sample, R (12) across the voltage-detecting 
electrodes is R&I/. The resistance, R, of the sample is inversely 
proportional to its conductivity, 1. That is, the conducttvity, L, is 
proportional to the current, 1. Accordingly, calibration of a 
standard solution of known conductivity, Ls, enables calculation of 
conductivity of a sample according to the formula L=Ls(N/s) from 
the relation of L:Ls=l:ls. 

Even in the 4-electrode method, polarization occurs, since AC 
current flows in the voltage-applying electrodes. The voltage- 
detecting elec!rodes are, however, free from the effects of 
polarization, since they are separated from the voltage-applying 
electrodes, and furthermore, current flow is negligible. Therefore, 
the 4-electrode method is an excellent method to enable 
measurement of conductivity covering a very high range. 

Section 6 
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Temperature compensation 

In general, the conductivity of a solution varies largely with its 
temperature. The conductivity of a solution depends on ionic 
conductivity, described earlier. As the temperature rises, 
conductivity becomes higher, since ions begin to move more 
actively. 

The temperature coefficient shows the change in % of 
conductivity per ‘C, with a certain temperature taken as the 
reference temperature. This is expressed in units of %//“C. The 
temperature coetiicient assumes the premise that the conductivity 
of a sample changes linearly according to temperature. Strictly 
speaking, with actual samples, however, conductivity changes 
along a curve. 
Furthermore. these curves form different shapes depending on the 
type of sample. In the ranges of smaller temperature changes, 
however, samples are said to have the temperature coefficient of 
2%X; this holds for most samples, except in certain special cases. 
The U-l 0 Water Checker uses an automatic temperature 
conversion function to calculate conductivity at 25°C at a 
temperature coeficient of 2%X. based on the measured value of 
the temperature. Results are displayed on the readout. The U-l O’s 
temperature conversion function is based on the following formula. 

L2.5=Lff{1+0.02(t-25)) 
Where, 

LE.: Conductivi 
Y 

of solution converted to 25% 
(value disp ayed on U-10) 

t: Temperature of solution at time of measurement (“C) 
Lt: Conductivity of solution at t (“C) 

Sectitm 6 
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58 Turbidity 

Turbidity (TURB) 

Principle of measurement 

From among several types of turbidity-measuring methods 
available, the U-10 uses the light-absorption-scattering method, 
shown in Fig. 3. 
Irradiation of a beam of light onto a sample brings about 
separation of the beam into (1) the light transmitted by the solution 
and (2) the light scattered by turbidity components in the sample. 
In the light-absorption-scattering method, the intensity of both 
transmitted light and the scattered light are measured,using 
separate receptors, and the turbidity is obtained based on the 
ratio of the two. 

With the U-10. the light source is a pulse-lighting infrared- 
emission diode. The scattered light is measured at a point 30” 
offset from the light source. This light-absorption-scattering 
method has several advantages, including the fact that (1) the 
actual color of the sample fluid has little effect on the 
measurement of turbidity, (2) fluctuations in light quantity from the 
light source are easily compensated for, and (3) it allows the U-1 0 
to be operated with relatively low power consumption. 

Scattered light receptor 

Light source Transmitted light receptor 

Sample fluid - 

Fig. 3 Principle of the light-absorption-scattering method 
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NTUs (Nephelometric Turbidity Units) 

For the calibration of turbidity, the U-10 uses a standard 
formazine solution. 

Kaolin has been the conventional standard solution for many 
years. However, the composition of kaolin solutions often vary 
depending on the country of origin, and turbidity varies with the 
degree of purify. Furthermore, there is often individual error in 
preparing the solution. Kaolin is thus known for bringing about very 
large disparity In measurement results. As a turbidity standard 
solution, formazine standard solution is now increasingly being used 
internationaily. In view of these facts, the U-10 uses the formazine 
standard solution for its calibration of turbidity. 
In addition, the U-l 0 uses NTUs as the unit of turbidity. Other 
units conventionally used are formazine degrees and rTUs. 
When the measurement of turbidity is based on the phenomenon 
of scattering, the use of NTUs is preferable, and in fact, these are 
being used increasingly. It should be noted that NTUs used as 
turbidity units of the formazine standard solution are equivalent to 
formazine degrees and to FTus. 

sectkln ‘ 
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Salinity (SAL) 

The U-l 0 is designed to measure salinity as well as the other 
parameters. 

Note that the “saiinity” referred to here is the salinity of sea 
water. There is a constant relation between conductivity and 
salinity at certain temperatures. 

Therefore, ii data on the conductivity and temperature are 
available, the corresponding salinity is known. In other words, the 
salinity measurement of the U-10 is based on the principle of 
calculatrng the salt content, making use of the measured values of 
conductrvity and temperature. 
Note carefully. therefore, that measured results of all substances 
whose conductivity is detected are displayed as salinity. For 
example, the measured result is displayed as NaCl concentration, 
even if in fact the sample component is, for example, hydrochloric 
acid (HCI). 

Temperature measurement in the U-10 

Temperature changes in water have extreme biological effects 
on the life cycles of fish and seaweed, as well as on that of the 
minute organisms that cleanse the water of organic pollutants. In 
general, as the temperature of water increases, the amount of 
oxygen dissolved in the water decreases and there is a tendency 
for the amount of pollutants to increase. 

The U-l 0 uses a thermistor to measure temperature. A 
thermistor also measures the change in electrical resistance 
accompany changes in temperature; these changes in resistance 
are measured by the thermistor and are used to calculate the 
temperature. 

This temperature data is used by the U-10 in four different 
ways: (1) in pH temperature compensation, (2) in conductivity 
temperature conversion, (3) in the calculation of salinity, and (4) in 
dissolved-oxygen temperature compensation. 

Section 6 
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Dissolved-Oxygen (DO) 

Principle of measurement 

The “DO” referred to here means the concentration of oxygen 
dissolved in water. 

Dissolved oxygen is essential to self-purification of rivers and 
seas, as well as to living of aquatic organisms and fish. 
Therefore, measurement of DO is vital in both waste-water 
treatment and water quality control. 

Fig. 4 shows the principle of measurement using a DO sensor. 

,’ Current 

Anode (lead) 
Alkaline electrolyte 

Cathode (silver) --/ - Oxygen-permeable 
diaphragm 

Fig. 4 Principle of DO sensor 

A noble metal (silver) is fitted closely to an oxygen-permeable 
diaphragm to make the cathode: a base metal (lead) is used as 
the anode. Both are immersed in an alkaline electrolyte with the 
anode-to-cathode external circuit complete. Oxygen diffusing 
through the oxygen-permeable diaphragm causes a reduction 
reaction at the cathode: this allows flow of current in the external 
circuit: 

O2 + 2KO + 4e- = 40H- 
At the anode, oxidation reaction occurs as follows: 

2Pb = 2Pbm + 4e- 
The current is prOPOrtiOnal to the quantity of oxygen 

through the oxygen-permeable diaphragm. Accordingly, 
diffusing 

measurement of the current makes the DO in a sample known. 
The DO measuring method based on this principle is called 

the diaphragm-electrode method. This method allows convenient 
measurement of DO. especially when compared with chemical- 
analysis methods. which need complicated pre-treatment to 
eliminate the effects Of oxidizing or reducing substances. 

Section 6 
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DO correction for salinity 

When a s&ion and air are in contact and in complete 
equiiibnum (saturated), DO:C[mg/I ] in the solution, and the 
oxygen partial-pressure:Ps(MPa] in air are in the following 
relatron: 

C=PsiH 

flMPai(mgl/ )] is referred to as Henry’s constant, which 
depends on the composition of the solution. In general, C 
becomes smaller as the salinity in the solution increases, since H 
becomes larger. 

A DO sensor is intended to detect F’s in theabove expression. 
Therefore, the DO measurement of an aqueous solution 
containing salt would be in error if the DO electrode were 
standardized either on air-saturated pure water or on air. To settle 
this problem, it is necessary to correct the DO reading based on 
the salinity of the sample. 

Conventional DO meters make this salinity correction by 
inputting a known salinity value. This poses no problems if the 
salinity of the sample is known. In practice, however, the salinity 
of the sample usually not known, unless measured by a device 
such as the U-10. Therefore, until now, DO meters have not been 
practical, even if they were provided with a salinity-correcting 
function. 

The U-l 0 is capable of measuring the salinity of a sample and 
automatically correcting the DO reading for the amount salinity 
measured in the sample. 
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64 Dissolved-Oxygen 

in pH meters a readout of this voltage between the two 
terminals is obtained by increasing it with an amplifier. In actual 
practice, the pH meter is first calibrated using a standard 
reference solution of known pH, then the pH of the sample liquied 
is measured. 

Fig. 5 Principle for Measuring pH 

Section 6 
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Specifications 

PH 
Principle Glass electrode 

Range pHO-14 
Resolution Standard : 0.1 pH 

Expanded : 0.01 pH 
Repeatability k0.05pH 

Temperature compensation On-50°C 
Readout LCD 

Calibration 1 -point auto (Zero) 
Manual 2-point 

Temperature of the sample 

Principle Thermistor 
Range O”-50°C 

Resolution Standard : 1 “C 
Expanded : O.l”C 

Repeatability kO.3”C 
Temperature compensation - 

Readout LCD 
Calibration - 

DO 

Principle Membrane galvanic cell 
Range O-19.9mgA 

Resolution Standard : 0.1 mgll 
Expanded : 0.01 mgll 

Repeatability M.l mg/l 
Temperature compensation 0~-40”C 

Readout LCD 
Calibration 1 -point auto (Span) 

Manual P-point 
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Conductivity 

Principle 4-electrode 
Range O-l OOmsicm 

Resolution Standard: O-l mS/cm : 0.01 mS/cm 
O-1OmSkm : O.lmS/cm 
1 O-l OOmSlcm : 1 mS/cm 

Expanded: O-l mSlcm : 0.01 mS/cm 
O-l OmSkm : 0.1 mS/cm 
1 O-l OOmSlcm : 1 mSicm 

Repeatability kl%/F.S. within each measurement 
range 

Temperature compensation O”-50°C 
Readout LCD 

Calibration 1 -point auto (Span) 
Manual Z-point 

Turbidity 

Principle Scatteredflransmitted light 
Range O-800 NTU 

Resolution Standard : 10 NTU 
Expanded : 1 NTU 

Repeatability +3%/F.S. 
Temperature compensation - 

Readout LCD 
Calibration 1 -point auto (Zero) 

Manual P-point 

Salinity 

Principle Conversion based on conductivity 
Range ‘O-4% 

Resolution Standard : 0.1% 
Expanded : 0.01% 

Repeatability 50.1% 
Temperature compensation O”-30°C 

Readout LCD 
Calibration - 
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Common specification 

Data storage Max. ‘20 samples 
Printer output Centronics specs. 

Power Battery 9V, 
with auto power-off function 

Operating temperature On-45°C 
Weight Main unit: Approx. 4009 

Probe, with 2-m cable: Approx. 8OOg 

l Output connector pin layout 

Pin No. Name Pin No. Name 
1 STB a DBi 

DBo 9 
DBq 10 
DB, 11 
D03 12 
D04 13 
DB. 14 

D07 
Not used 

BUSY 
Not used 
Not used 

GND 
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68 Parts List 

Parts List 
The following expendable parts are available from Horiba for the 
U-10 Water Checker 

Section 6 

Part name lode1 No I. Detalis 

Probe 

pH sensor 

DO sensor 

pH reference sensor 

Liquid junction 
(1 pair) 

KCI internal solution 
for ph reference 
sensor 

pH standard solution 
pH2 

pH standard soiutio 
pH4 

pH standard solutio 
pH7 

pH standard solutio 
pH9 

Calibration beaker 

87112 

#7542, 

$7210 

$330 

100-2 

100-4 

100-7 

100-9 

special design for 
he U-l 0 

special design for 
he U-10 

3.3 mol I I 
3el type, 250 ml 

I 1; i; 
_, , 

I 

Special design for 
U-l 0 automatic 
calibration 

Special design fo 
U-l 0 automatic 
calibration 

Order P/No. 

lO37-0047-00 

~037-0048-00 

3037-0049-00 

3037-0051-00 

9037-0052-00 

9003-0015-00 

9003-0016-00 

9003-0017-00 

9003-0018-00 

9037-0053-00 

Wm.-- 
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Unpacking the U-10 

The following items are included with your U-10 Water Quality 
Checker. 
When you’unpack the probe and main unit, confirm that all the other 
accessories are included as well. 

Main unit 

Probe 

@ 
,\&‘/‘ 

9 ’ 
Dissolved-Oxygen (DO) 
sensor: 1 unit (boxed) 

: 

Standard solution (Phthalate 
pH standard solution): 1 500 
ml bottle 
! 

I I 

KCI internal solution for 
reference sensor: 1 250mI 
bottle 
r 

l Calibration breaker 

I 

9V battery 

pQ$] 
Carrying strap for main unit 
strap 

m 

DO sensor tool 

This Instruction Manual 
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Precautions when using the U-IO 

The U-l 0 Water Quality Checker is carefully designed for trouble-free 
operation. However, it is a sophisticated electronic instrument, and it 
can be damaged if used carelessly. Please read the following 
precautions and observe them when using your U-l 0 Water Checker. 

l Do not swing or jerk the probe by its 
cable. 

. Do not subject the cable connector to 
stress by pulling or stretching it. 

. Do not drop the either the U-l 0 probe 
or main unit. Never subject either 
component to sudden impact. 

. Do not store the U-l 0 where may be 
exposed to prolonged direct sunlight. 
Never leave the U-l 0 inside a vehicle 
with the windows closed. 

-. - 
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Precautions 71 

/ . Never immerse the main unit directly 
in water. 

The main unit is water-resistant 
and may be safely used in the rain; 
however, it is not of waterproof 
construction. Immersing the main unit 
in water or any other liquid can 
damage the internal electronic circuits 

l Never allow any organic solvent to 
come in contact with either the probe 
or the main unit. This includes such 
liquids as methylethyl ketone (MEK) 
and acetone. 

(The probe is made of 
polyphenylene ether (PPE); the main 
unit case is acrylic resin.) 



- - 

PARTS LIST U-10 SENSOR Drawing No. 5410157-03 

No. 

1. 

2. 

) 3. 

4. 

i 5. 

6. 

HI1 P/N 

362111 

362283 

362193 

362194 

362174 

362115 

362195 

362196 

362197 

360249 

362176 

380169 

362198 

Description 

Sensor assembly with 2 meter cable 

Sensor assembly with 10 meter cable 

Screw, panhead - JlSBllll M3X 6(S-ZN3) 

O-ring - NOK 5 11.2(SI) 

DO Tip - U-70 sensor 

Reference Tip - U-10 sensor 

O-Ring, 518 - NOK 518 FPM 

Screw, panhead - M3-6L SUS304 

Cond guard - U-10 sensor 

O-Ring. P9 - B2401 P9 FPM 

PH Tip - U-10 sensor 

O-Ring . P5 - 62401 PS FPM 

Protecting tube - UlO Sensor 

J 
- -__II_ _- 
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PARTS LIST U-10 METER for Drawing No. 5410156-03 

No. HII P/N 

1. 362181 

2. 3612182 

3. 362183 

4. 362184 

5. 362185 

6. 362186 

7. 362187 

8. 362188 

9. 362189 

10. 362190 

11. 362191 

12. 362192 

13. 362193 

Description 

Sheet Switch - Water checker U-10 

Case assembly, top - U-10 

PRT Cover - U-lOMeter 

Window, LCD - U-10 H357887-01 

Tapping screws, M3X 6(S-ZN3) 

PC8 Assembly 

Case pecking - U-10 meter 

Case assembly, bottom 

Cover assembly. BAT - U-10 

Seal washer - U-10 Meter 

Meter strap - U-10 20X1300 T-1.8 

Battery packing - U-10 meter 

Screw, panhead JlSB1111 M3X 6(S-ZN3) 

49 
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index 

Index 

accessories, included with the U-l 0 
69 

acid solution, effect on glass 
electrode 63 

alkaline solution (in DO sensor) 8: 
effect on glass electrcde 63 

atmospheric air, used for DO 
auto-calibration 20 

atmospheric temperature 
(excessive difference from that 
of DO sensor) 46 

auto-calibration procedure 20-22: 
aborting of 21; error in 22 

auto-salinity function 17 
battery, defective or low 4: 

inserting and replacing 9 
borax 25 
calcium hydroxide 25 
calibrating the U-l 0 19-34 
calibration beaker, special shape of 

20; 
calibration, automatic 20-22; error in 

auto-calibration 22: manual (2- 
point) 23-34 

carb0nate 25 
carrying strap, attachment of 10 
deaning the U-l 0 16 
clearing data, from memory 40 
CLR (Clear Key) 7 
color Of sample fluid, effects of in 

nW~~rtng twtidily 56 
COND calibration (manual O-point) 

26-29 
CCND sensor (non-removable) 2; 

c0ntaminatfon of 4445; 
mahICtfOn of 17; washing of 47 

conductivity 57; principle of 
rfWEJJreITIent used in the U-10 
54-56; relation to salinity 
measurement 60 

conductivity specifications 66 
cursors, upper and lower 4 
dashed arrows (on upper part of 

readout to show data 
inputloutput 36,36 

dashes, on readout (3 dashes mean 
Data-Set is empty) 39 

data, saving in memory when 
replacing battery 9: storage, 
retrieval, deleting, and printout of 
35-41 

Data-Sets, total number in memory 
36-37 

deleting data 40 
diaphragm-electrode method (used 

in measuring DO) 61 
dissolved oxygen sensor: See “DO 

sensof 
dissolved oxygen: See “DO 
DO calibration (manual P-point) 32- 

34 
Do correction for salinity 62 
DO sensor (removable) 2.49; 

(excessive difference from 
atmospheric temperature) 46; 
breakage of membrane 44.46; 
inserting into U-10 probe 6 

DO specifications 65 
DO values at various temperatures 

33-34 
DO, principle of measurement used 

in the U-l 0 61-62 



index 

electrical potenttal difference (used 
in obtaining pH) 63 

etectrical resistance. changes in 
used to measure temperature 60 

electrolytic solution 54 
electronic conductivity 54 
ENT (Enter Key) 7 
error codes 44-46 
error, in auto-calibration 22; in span- 

calibration 45; in zero- 
calibration 44; printer 46 

EXP (Expanded Readout Key) 7, 
13,15 

expanded readout mode, 7,13,15 
faulty probe, replacement of 50-51 
faulty sensors, replacement of 49 
formazine degrees (used in 

measuring turbidity) 59 
formazine standard solution (used 

in measuring turbidity) 59 
four-electrode method 55-56 
fresh water, measuring of 16-17 
FTUs (used in measuring turbidity) 

59 
glass membrane (used in obtaining 

PH) 63 
Henry’s constant (used in 

measuring DO) 62 
hexamethylenetetramine (used in 

solution for turbidity calibration) 
30 

HOriba, worldwide marketing 
locations ?? 

hydrasine sulfate (used in standard 
solvtion for turbidii calibration) 
30 

hybochf0riC add. as a salinity 
component 60 

inithi readout 13 
Input Sub-Mode (used in data 

storage) 36; (used in deleting 

data) 40 
inputtmg data 36-37 
ionic conductivity 54 
Kaolin (used in measuring turbidity) 

59 
KCI internal solution, filling the 

reference sensor 46; improper 
concentration in reference 
sensor, 44-45; (standard solution 
used for COND calibration) 27 

keypad, explanation of 6 
LED sensor, contaminated or 

defective, 44-45; washing of 47; 
light-absorption-scattering method 

(used in measuring turbidity) 56 
lower cursor 4 
main unit, failure in 44 
MAINT mode 4 
MAINT Sub-Modes 5 
maintenance and troubleshooting 

43-51 
manual (2-point) calibration 

procedures 23-34 
MEAS mode 4 
measurements, how to make 12-17 
memory backup IC, malfunction of 

44; capacity 37; full 46; saving 
data in memory when replacing 
battery 9 

MODE (Mode Key) 6 
modes. MEAS and MAINT 4 
NaCl concentration, in salinity 

measurements 60 
Nephelomtrfc Turbidity Units (used 

in measuring turbiiity) 59 
Nemst equation (used in obtaining 

PH) 63 
non-removable sensors 2 
NTUs (used in measuring turbidity) 

59 
organic solvents, avoiding use of on 
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Index 

the U-l 0 71 
output Sub-Mode (used in data 

retrieval) 38 
oxalate 25 
Parameter-Select Key (SELECT) 6, 

14 
parameters measured by U-10 5; 

shown on readout 14 
parts list 68 
pH calibration (manual P-point) 24. 

25 
pH sensor (removable) 2.49; 

contamination of 44-45; keeping 
moist when storing the U-l 0 18 

pH specifications 65 
pH values of standard solutions 25 
pH, basic measurement principles 

of 63 
phosphate. neutral 25 
phthalate 25 
polarization 55-56 
potassium chloride, KCI (solution 

used for COND calibration) 27, 
44-45.40 

POWER (Power Key) 6 
precautions, when using the U-10 

70 
printer error 46 
printer port 2.40 
printing data 40 
probe. faulty, replacement of 50-51: 

maintenanoe of 47; using a new 
pmbe for the first time 23 

readout expanded mode 7.13.15: 
explanation of 4; initial 13: 
Showing parameters on 14 

racalling data 38 
refarenoe seneof (removable) 2.49; 

filling with KU internal solution 
48: improper concentration of 
internal KCI sd~tion 4445; 

washing of 46 
removable sensors 2. 49 
S.SET Sub-Mode 16 
salinity parameter 15 
salinity, DO correction for 62: 

principle of measurement used 
in the U-10 60; unusual values of 
in sea water 17; specifications 
66 

salt water, measuring of 16 
SELECT (Parameter-Select Key) 6. 

14 
sensor sockets, water in 44-45 
sensors, faulty. replacement of 49; 

non-removable 2: removable 2, 
49 

shelf life (of KCI. potassium chloride 
standard solution) 27; (of 
standard solution used in 
turbidity calibration) 30 

sodium sulfate (used in zero 
standard solution for DO 
calibration) 32 

span-calibration error 45 
specifications 65-67 
stable readings, to obtain 14 
standard solution for COND 

calibration 27; for turbidity 
calibration 30; for DO calibration 
32; for pH calibration 25 

storing data 36-37 
storing the U-l 0 18,70 
strap (carrying), attachment of 10 
Sub-Modes (in MAINT MODE) 5; 

(used in data storage and 
retrieval) 36-40 

temperature (sample temperature 
exceeds maximum scale of U- 
10) 44-45 

temperature compensation, 
principle used in the U-l 0 57 
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thermistor (i.e.. temperature sensor) 
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30-31 
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44-45 
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turbidity, principle of measurement 
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(Ppoint) calibration procedures” 
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Sub-Modes) 7 
upper cursor 4 
washing the COND sensor 47 
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LIMIED WARRANTY 
me Slope lndkalor Company warrants ail products manukctun3d 
byHtobelreeofdetectsof~nshipandmeterialIwaperlod 
of one year from the date of delivery to the customer, unless the 
customer is an authorized distributor of the Company Products 
in which event the warranty &ail bs (or a period of one year born 
the date of delivery lo the authorized distdbutor’s custornsr. The 
OBLIQATION OF THE SLOPE INDICATOR COMPANY Is 
hereafter LIMITED lo REPLACEMENT or, AT lTS OPTION, 
REPAIR 01 products returned IO it with transportation charges to 
and from the Company paid by customer (kcluding prepayment 
of transpodstkn charges to the Company) and which the Com- 
pany’s examination shall disclose, lo Its satisfaction, wasMere 
not free from such dekcts. 

IN NO EVENT SHALL THE SLOPE INDICATOR COMPANY 
BE LIABLE for CONSEQUENTIAL or SPBCIAL DAMAGES, or 
for INSTALLATION, ADJUSTMENT or other expenses which 
may arise In connectkn with such products. THIS WARRANTY 
EXTENDS ONLY TO THE ORIQINAL CUSTOMER OF THE 
COMPANY OR lTS AUTHORIZED DISTRIBUTOR, AS THE 
CASE MAY BE, AND IS EXPRESSLY IN LIEU OF ALL OTHER 
WARRANTIES, express or implied, whether 01 merchantability 
or litness lor any particular purpose or use, and of ail other obil- 
gations and liabilities of any kind and character. Except for the 
warranty described on the face hmol, SELLER MAKES NO 
WARRAHlY OF MERCHANTABILITY OF THE GOODS OR 
OF THE FlTNESS OF THE GOODS FOR ANY PURPOSE. 
THERE ARE NO WARRANTIES WHICH EXTEND BEYOND 
THE OESCRIPTION ON THE FACE HEREOF. 

f$ SLOPE INDfCATUR 
Slow lndlwlor Company 
A Bowl Longyur group company 
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Notices and Warnings 

FCC Warning 

This equipment has been tested and found 10 comply wah the limlls 
for a Class B Digital Device. pursuant to Subpart 8. Clae B of Part 
IS of the FCC rules. These limits are deslgned II) provide reasun.+ble 

prowlion against harmful mterferencc when the equipment is 
operated in a commercial envwmnent This equipment generalcs. 
USES and can radiate radio frequency energy and if not installed and 
used in accordance with the instruction manual. may cause harmful 
interference lo radio communications Operalion of this equipment 
in a residemu! area is likely to cause harmful inkrference in which 
case the user will be required to correct the interference al his own 
expense. 

2020 US Notlce 

Listed 
CONFORMS TO 

“LSTANDARD913 

CERTIFIEDTO 
CSA STANDARD 
CSA 22.2 No 157 

1 1 I. Er,a 
2020 l/S IS CLASSIFIED FOR USE IN CLASS I. DIVISION I, 
GROUPS A. 6, C. D HAZARDOUS LOCATIONS. T4 (135-C) 
RATING. 



202” I/S 1S NOT INTENDED TO DETECT COMBUSTIBLE 
LEVELS OF GASES. 2020 US IS CLASSIFIED FOR USE IN 
ATMOSPHERES CONTAINING COMBUSTIBLE LEVELS OF 
GASES. 

These Pholovac accessonrs are for “se with 2020 US in a hazardous 
location. 

35OX6 Calibration Regulator 
35ooO7 Wrist Swap 
350008 Belt-Clip Holster 
350010 Carrying Case 
350014 User’s Reference Card 
39OLX6 Long Sample Probe 
395WI Shon Sample Probe 

Do not “se my other accessories woh 2020 I/S in a hazardous 
localion. 

S”bsot”oon of components may affect safely rating 

CAUTION 

To reduce the risk of fire or mjury to persons. read and follow these 
,“sm”c,I”“s: 

1. All calibraoon. m~mlenance and servicing of this device. 
including battery charging, must be performed in a safe area 
away from hazardous lwations. 

2. For replacemen bz&ry pack “se only Pholovac Part No 
35cm9. 

3 Do not dispose of the bauery pack in a fire. The cell may 
explode. The battery pack m”st be disposed of properly or 
wumed to Photovac for recycling. Cheek with local codes for 
possible special disposal insvuctions. 

4 Do not open or mutdale the battery pack. 

5 Exercise care in handling ballery packs in order not to short the 
terminals wth conducdng mixternals such BS rings. bracelets 
and keys. The battery or conductor may overheat and cause 
burns. 

6. Do not defeat proper polarity orientation between tie bauery 
pack and battery charger. 

7 Charge the battery pack “ring the AC rdapler pr”v~dcd wlh w 
ndendfied for “se with thi, product only m accordance with Lbe 
instructions and limitsoon\ specified in lbtr maoual. For AC 
adapler “\c only Pholovac Par, No 35,xX,2, I 15 Volt\ AC), 
396013 (220 Voka AC). 

ATTENTION 

2020 ,/SC EST CLASSlFll? POUR USAGE DANS LES 
EMPLACEMENTS DANGEREUX DE CLASSE I, DIVISION I. 
GROUPES A. 8. c. D. ~VALUATI~N T4 (135°C). 

2020 ,/SC C’EST NE PAS INTENDER POUR D6TECfER DES 
NlVEAUX DE COMBUSTION DES GAZ. CET APPARElI. EST 
CLASSIF@ POUR USAGE DANS DES ATMOSPHERES 
CONTENANT DES NlVEAUX DE COMBUSTION DES GAZ. 

Les accessoires Photovac s”iYanl\ peuveol egalemeol Clre UtlllS& 
WCC I’appareil dans “n emplacement dangereux: 

35CW6 Rtgulateur de cabbralion 
35MM7 Sanglc de poignet 
35MJO8 hi de ceinlure 
350010 6tui de wansport 
350314 Cam de rCf&vvx 
395001 Pethe Gamme d’&hanlillons 
396018 Gamme d’dchanlillons 



MISE EN GARDE 

Alin de rCdutrr le, risques d’incendie e, les blessures. bre e, suivre 
ces mstruclions: 

I. Tou, C,alonnage. emretien e, rCpara,ion de ce, appareil. y 
compris le chargemen, de la pile. doi, Ewe effecrud dam un 
endroi, s6r. 1 I’&art des wnes dsngereuser. 

2. N’u,iliser que la pitce Pbotovac “urn&o 35OL?X lorsqu’d fau, 
remplacer le blocpile. 

3 Ne pasper la pile dans un feu. La cellule pourrail exploser. 
VCriRer les codes locaux. qui pewen, componer des 
ins,mctions de mix au rebu, ptiiculitres. 

4. Ne pas ouvnr er ne pas abimer le bloc-pile. 

5. Manipuler le bloc-pile avec soin, a6n de ne pas coun-c,rcuner 
les banes avec des ma,&iels conducteurs tcls qu’une bague. un 
bracele, ou des cl& La pile ou le conducteur paurraient 
surchauffcr et causer des brtllurcs. 

6. Ne pas modi6er I’orien,a,ion de la polarit appmpri& enwe le 
bloc-pile et le chargeur. 

7. Charger le bloc-pile found aver ou reconn~ pour usage aver ce 
produi, salemen, conform&nen, aux innwclions et reswlions 
sptcili&s dans ce manuel. Pour le chargeur. n’utiliser que la 
pi& Phomvac rum&o 35(1002 (I IS Vol,s AC). 396013 (220 
Vohs AC). 

1. Introduction 

1.1. About this Manual 

This manual provides de&ailed inslrucliorw fur s&up. operalion and 
maimenance of ,he Pbotwac 202O~M Pho,oionira,ion Air Monimr. 

Before unpacking the instnlmen,. please read Sec,ion I .2 Wammgs 
and Safety Practices. This sec,ion describes possible hazards ,ha, 
migh, injure ,he user, damage ,he inslrumen, or compromire 8,s 
operation. Some general safe,y informalion is also provided 

To help you learn ,D use 2020 quickly, lhis manual is orgamred by 
tasks beginning with a ,u,orial and description of operalion in 
Chapter 2. More delailed operadonal inslructiom are provided an 
Chapter 3. Accessories is covered in Chap,cr 4. Rouline 
mainrenance is covered in Cbapler 5. Troubleahooling lrchniqucs 
arc covered in Chapter 6. Chapler 7 provides a ,echnical drwtplinn 
of 2020. 

The 202” manual uses a few conven,ions for key name, on ,he 
keypad and for ,a, tha, is shown on ,he display. 

UPPERCASE Fired key names are denoted hy uppercax 
text. 

“Display Text” Text ,ha, appears on ,he 202” s,a,w dwplay 
is in quolalion marks. 

Soft key namer are also shown in quolalion 
marks 



<Angle Bracket,> Compu,er keyboard names are denoted by 
angle brackets, e.g. <‘&I>. 

c:L?o20 Text that must be typed in using the 

computer keyboard is shown in italics. 

In the text you will find various warnings and notes 

Warning: A warning indicates an operadon that could ca”Se 
personal injury if precautions are not followed. 

Note: A “me indicates an operation lhat could cause inslmmenl 

damage if precaudons are not followed. A “me also 
indicates $gificanl information. 

1.2. Warnings and Safety Practices 

Please read this scctio” before operating 2020 

1.2.1. Appmwd Yodel of 2020 

This manual provades operaoonal information for all models of 

2020. The 2020 VS. is intrinsically safe and approved for “se in 
hazardous locations Refer 10 the manual introduction for detadr of 

,hc approval. 

Throughout the manual. notes ax provided to Inform you of the 

limilations of “sage for the 2020 I/S model. 

Warning: If the 2020 model you are “sing is not specifically 
identified as inwinsically safe. do not “se it 8” a locatlo” 
were flammable conccnvations of gases and vapors may 

1.2.2. Compressed Gases 

Cylmderr of compressed gas. such as calibradon gas, m”sL be 

handled with extreme care. For safety. the calibration gas cylinder, 
must be secured before “be. 

Please observe the following handling procedures: 

I. 

2 

6. 

7 

8 

9. 

IO 

II 

I2 

,afcty and avzd conlammatian. rcgulatorr ,h”“ld be dedulcd 

,” one scrYIcc. Do no, change gas SCWlCC or adapt cqutpmcnt 

without consuhing y”“r gas supplier 

Do no, heat or cxpo,e cyhnderr or rcgulillors to tcmpcrrlurc~ 
above 52°C (I 25°F). The cylinder, may rupture at high 

temperatures. 

Use only the spccdicd regulator for the calibralion gas Cwlirm 

rcgulalor type and matenul with your spcc~ally g”\ s”ppllCr 

Always ~ewre cylinder\ before removing the cylinder valve 

protcclion cap 

Do not drag or roll cylinders Large cylmden shauld only be 

moved on carts dcsagned br campressed gas cylinder5 Do n”L 

move cylinders without the valve protectto” cap in place 

Wear safety glasses when wrkmg w”h comprcrscd ga%s 

Never ,,\c ,he rcgu,il,,,r i,, a \hu, off valve Clo\c tbe ryhndcr 

when II IS ““I in “SC 

Do not m”w or dcmcb the rcgulalor when II 15 prc*\“rircd or 

when it is in “se. 

DO not subpI the regulator MI an inlcl pressure grcatcr thiln 

recommended 

New plug. “brmuct or tamper with wfcty rclicf dcvaccs 

Bcf”rc co”“ccdon. cw”re !he ga* cylinder valve and the 

regulator CGA connection arc clean 

I .2.3. Regulators for Compressed Gases 

When conncctmg a regulamr to a large cybnder, 

, unsure cylinder valve and regulalw connc~lmn rnalch 

2 ~nsurc rcgu~ator construction mater& arc c~~mpnl~blc with Ihe 

gas, and that the cylinder pressure gauge WIII w”h*tand tbC 

cybndcr pressure 



3. Turn the pressure con,rol valve on ,he cylmder all the way out 

(close Ihe cylinder). 

4. Torn ,hr regolamr oode, ,o off. 

5. Open ,he gas cylinder valve slowly and check for leaks. 

6. Adjust the delivery pressure. 

I. Open rhe regukuor outlet valve. 

1.2.4. Calibration Gas 

Adequate ventilation mw, be provided when 2020 is being 
calibrated. 

If compound threshold limit values (TLVr’) are exceeded, you 

should use a gas hag for sampling and calihrarion. 

To delermme the TLV of the compounds contained ,n the calihralion 

gas, refer 10 ,be Material Safety D&a Sheer (MSDS) supplied with 

your calibration gas cylinder. See Section 3 3 for de,& of 
calihra,ion using a gas hag. 

1.2.5. Eattcry Pack Cars 

Leawng 2020 for more than 3 mondw wilhou, turning i, on, may 
resul, in Ihe loss of recorded data and setup parameters. If 2020 IS 

no, used for long periods of time. urn ,he insvumen, on for a few 
bows every month ,o avoid loss of data. See Section I .S for 

instmaions on charging the battery. 

Please observe Ihe following: 

For replacemen, hatlrry pack we only Pholovac Par, No. 
35cax. 

Do not dispose of ,he battery pack in a fire. The cell may 
explode. Check w,h local codes for possible special disposal 
inruoc,ionn This ha,,ery pack most be disposed of properly or 

returned for recycbng ,o ,he oeares, Phomvac facibty. 

Do not open or mutilale ,he bauery pack. 

Exercwe care m handling battery packs in order no, ,o shor, ,he 

terminals wilh conducdng malerials such as rings. bracelets 
and keys. The baoery or conductor may overheat and caose 

burns. 
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5. Charge the hauery pack uvng ,he AC adapter prwded wnh or 
idemified for ose wth Ihis product only in accordance with ,he 

instructtons and Iooi,a,,ona rpecdied m this manual. For AC 

adapler “se only Pholovac Par, No. 350(X12 (North America, or 

396013 (Europe). 

1.2.6. Excessive Heat and Cold 

Do not expose ,he inswomen, IO in,ense sunbgh, for prolonged 

periods. 

Exposure ,o excessive hea, or cold may rewb in erroocoos readings. 

1.3. Unpacking 

The following accessones are mcluded wth your 202W 

I. Sample Probe 

2. User’s Manual 

3. Molli~Tool 

4. AC Adrpler or AC Adapter woh AC Lme Cord 

5. Wrist Strap 

6. Replacemen, Sample lnle, Fdlers (IO pieces) 

7. Reference Card 

Ensure a,, of ,hese accessones have been mcluded w,,h Ihe 

inswomen,. If any ifems are missing or damaged, contac, Pholovac 

immediately. 

1.4. Support Equlpment and Consumables 

1.4.1. Calibration 

For normal operaion these item\ are reqwred: 

1. Calibration Gas Regula,or (Photovac Per, No 3SWO6) 

2 

3. 

Cahhralion gas conlaining 100 ppm isohutylene (Pholrwac Par, 
No 350012). 0,her concemretions of ,he calihra,irm gas mny 

be required This will depend on your applicaoon. 

Zero air. Occasionally. clean, ambient au is soilable for 

calihralion. 

Page 5 



Allernalively. you can use a gas sampling bag and a s”“rce of 

hydrocarbon free ar. Air should ““1 have m”re than 0.1 ppm 
,otal hydrocadxms (THC). 

If y”” will be “sing large tanks of gas. specify a single stage, 
high purily regulator with a CGA 590 connection at ,he inlet. 
The regularor shoold a,~” have a I/B” parallel, compression 

titling wi,h which ,” c”““ec, ,he reg”lal”r 1” the gas bag 
adapler. The delivery pressure must be adjustable 1” belween 5 

and 20 p$ig (34.5 and 138 kPa). You may obtain a gas hag and 
gas bag adapter (Pholovac Pa,, No. 395072 gas bag, 395073 

@S bag and adapler). 

4. If compound thrcshald limu values (TLVs) are exceeded, y”” 
should “se a ga, bag for sampbng and cabhration. 

To dc,crm,“e ,he TLV of ,he compounds coaained in ,he 
cahhrati”” gas, refer t” ,he Material Safety Data Sheet (MSDS) 

supplied wi,h your calibration gas cylinder. 

If you will be using a gas bag fur calibrado”. y”” shauld obtain 
the calibrai”” ki, (Ph”,“vac Pan No. 390033). The calihradon 

ki, cOn,ai”E a regulator, a gas sampling bag and a 88s bag 

rdapler. See Secu”” 3.3 for details of calihradan “sing a gas 

bag. 

1.42. Field Operation 

Far field operation, a 2020 Field Kit (Photovac Part No. 35ooO.5) is 

wailhble. The field ki, includes a cable kit, a carrymg case and a 
calibrali”” regulator. spare batlery pack and a cylinder “f calibradon 

gas. 

Refer to the check lis, in Section 3.7 for additional items. Ensure 

you have all the necessary accessories and equipmen, before 

beginning field “penlion. 

1.4.3. Printer 

2020 may be u,ed w,,b a prime, ,” genera,” prmted repona. The 

primer mu, have a priming width “f a, leas, 65 charac,ers and mwt 
use fired spaced f”n,s. See Set,,“” 4 I for de,& of c”“nec,,“g a 
primer 1” 2020. 

II you arc using a parallel pri”,er. y”” will need Be Ph”,“vac serial 
to parallel c”“vener (Ph”,“vac Part No. 380145). See Section 4.3 

for de,& “fconnrctmg and “persung 2020 w,h a wml 10 parallel 

C”n”e”er 

Note: 

1.4.4. Computer 

2020 may ah he c”n”ec,ed ,” a comp”,er. The compuler m”b, hc 

lOO% compatible with an IBM PC You CP” “se Ihe cable ki, 
(Pho,ovac Par, No. 3500, I) 1” c”nnec, 2020 t” the compuler. 

You wdl also need ,erminal em”latia” software. Soitware packages 

wch as Cr”ss,alk@, and Procnmm@ are recummended Rx “se with 

2020 If you are “sing Microsof,@ WindawsTv y”” du n”, need ,” 
purchase any separate software. If you arr already wing anuthrr type 

of communicati”” or lerminal emulati”” soflware package, it is “0, 
necessary to purchase separate auftware for 2020 See Sec,i”n 4.2 

for details. 

Note: 2020 I/S is not clasadicd for “\e in harardws localions 

with a camputer. 

1.5. Battery Charging 

Before beginning operai”” “I 2020. ,he hauery pack mu, he 
charged. You can a,~” remnve the battery pack and replacr: I, w,h a 

lully charged, spare battery pack (Ph”t”vac Pa, No 351xxWl 

1.51. Removing and Replacing the Battery Pack 

Note: Do “o, rem”ve or recharge the bauery pack in a 

hazardous lclcation 

I. If ,he ms,rumen, has been turned on. ,“r” ,I off hy pros,“% the 
ON/OFF key momenlarily and the” releasing it. 

Note: lfyau don”, turn 2021, off hef”re removmg ,he hatlery 
pack. y”” will reset ,he inwumen, and yau w!ll low all 

logged dam and aelup parame,er$. 



2. Locate the battery hatch on the back of Ihe insrrumen~. See 
Figure I. 

3. Loosen the IW scw.vs in the battery hatch 

4. the bauery hatch can now b removed 

5. Lift dx battery pack out of the case and carefully disconnect the 
connector from 2020. 

6. A”ach ,he co”ne~,“r from the charged ballery pack L” the 2020. 

Note: The c”n”e~tor is polsized. It will only fit one way. Do 
not force ule connection. 

1 Place Ihe battery pack in the 2020 CBSC. Ensure Ihr bauery 
wires am “al pinched or swamed. 

8. Replace Ihe ba,,ery hatch and then replace the Iwo screws. Do 
not over-tighten the screws as you will damage the case 

1.5.2. Charging the Battery Pack 

1 Note: Only use the AC adaoter specified for “EC with 2020. 
Using anather AC adapter’will result in damage 10 the 
battery pack. 2020 or the adapter i&elf. 

I, Plug the AC adapter into the jack located o” the back of the 
2020. See Figure 1. 

2. Plug Ihe AC adapter inm an AC outlet. If you are using the 
Europan AC adapter. ens”re the correct plug is installed on 
le line cord. If it is not correct for the wall “ullel in your area 
then it m”sl be replaced. See Appendix 8.3. 

3. The LED O” the 2020 indicates the charge LLP~C. Red indlcaler 
the bauery is being charged. Green indicates the battery is fully 
charged ““d ready for “EC. 

II IS normal fur a fully charged ballery Lo indicate il IS charging 
(red ligh,) when tirrl plugged in. The LED wall t”r” green IS 
the battery charges 

4. When the bauery pack is fully charged remove the AC adapter, 
first from the wall oullel and then from 2020. 

Charging a fully discharged ballery pack will take rpprur~mately 4 
hours. 

You must charge the bawry pack in Ihe insLr”ment While the 



On average a fully charged ba,tery pack will provide 8 hours of 
condnuaus operation Bauery life is shorter if the inswumcm is 

turned off and then on again repealedly or if Ihe bacllighdng IS 
turned on. 

1.6. OVfJNieW 

2020 measures the concentradon of airborne phmoionnable gases 

and vapors and automalically displays and records these 
concemmlions. I, does not distinguish beween individual pollulams. 

The reading displayed represen,s the total concentradon of all 
phoroionirable chemicals present in ,he sample. 2020 is factory set 

Lo display concenlration in unirs of ppm or mglm? 

2020 operates aulomaucaliy. The mew display updates nself once 

per second You can read concenlradonr directly from the meter 
d&play. If you are uamg Le dilulion prok (Pbotovac Pan No. 

35COl3) you mus, multiply the displayed reading by the dilulion 
faaor. See Section 4.5 for da&. 

2020 is always performing short tern) exposure limb (ST%). nmr 

weighted average (TWA) and PEAK calcularions. Yw can view any 

of lhese results. but only one mode may k wewed at a time. 

2020 has many datalogging options You can select an averaging 

imerval, or you can UPC manual operation If you select an averagmg 
imerval. the minimum, maximum, and average conceniradons 

measured m each period are automstwdly recorded in 2020’s 
da,alogging memory. 2020 can log up to ,Mx) entries 

In manual operaion. 2020 promp,s you lo kxate a sue and rhen m 

record a background and sample readings for the sne. You can 

record up LO IWO manual envies. There is no averaging of data m 
manual operatmn. 

Recorded data can k reviewed on Ihe display, sen, to a primer in 
either labulx or graphical forma,. or sent m L computer. Data are 

recorded by due and lime 

2020 has 6 keys for alphanumeric eary and for accessing 2020’s 

iunctmns. The keys are used to se, up and calibrate 2020. They 
allow you LO manipulale Lhe concentration dam in various ways. 

All informalion enwed w,h the keys and stored in 2020’s memory 

is retained when ,he inwument is switched off. The clock and 
calendar continue 10 operate and do not need ,o be set each time 
2020 is Urned on. 

2. Tutorial Session 

2.1. DlSplSyS 

The 2020 bar Q mc,er dlrplay for rcpor1mg dctecled conccn~rdlwn. 

and a stalus display used ,u dlrplay *,rltus iniormalmn and guide you 
through configuration opdons. All funcdnns of the 2,120 wd, be 

canuolled or reported using one of these displays. 

2.1.1. Meter Display 

The meler dl*p,ay is a 4 dig,, dlaplay. I( will always be u*cd for 

repening detected concen~adon. When Ihe detector and pump arc 
off, rhe me,er display will be blank. 

In order ,o accommoda,c ,he range niconcen,ra,,onf 2020 cil” 
delect. the meler reading will he reporled using one ni 2 ~CSI~UI~OIIS 

A resoludan of 0.1 will be used for concentrations below 100 ppm, 
and a resotudon of I will he used for wncen!~atmn~ above I(K) ppm 

The me,er d,splay repans PEAK, MAX, STEL or TWA 
concenhalwn The update rate i\ depcndenl on Ihr rradnng hang 
reported. See Secdon 2 5 fur a de\cr,p,mn ofthe~e mcasurc,,~e”,,. 

2.1.2. sts1us Display 

The s,atus display is a 2 line by I6 characler di\p,ay ‘I he fiop hnc 17 

used Lo dwplay IICHUS mformalion and prompls you for mform.&om 
The hltom line is used for soft key namer Up LO 3 namer can be 



displayed for the 3 salt keys. If a name does not appear for a soft 
^ turn the power off, press the ON/OFF key and hold il down for 2 

second*, and then release il Thw iy done to prevenl accidental 
power off. 

The EXIT key provides a way of returning to the dcluub dt*play. In 
the functional map. the soft keys allow you to advance and Ihe EXIT 
key provides a way to go back See Figure 3. If you are at the root 
entry of the menu, EXIT will return you to the defaub display. 

-. __^_. 

2.2. Keys 

2.2.1. Fixed Keys 

Tbe three round keys below the soft keys each have a fixed function. 
‘Ilx first key is Ihe ON/OFF key. the middle key is tbe EXIT key 
and the last key is Ihe ENTER key 

The ON/OFF key is used to both turn power on to the 2020 as well 
as urn ,he power off. To urn on 2020. press tbe ON/OFF key. To 
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The ENTER key has a conlen, senrilive funclion. When you are 

opera,@ or navngatmg ,hrough ,he funclion map. the ENTER key is 
used ,o exi, ,he funclionr and return you ,o the defaol, display. 

When emermg dala such as a name. number, dale or lime, ENTER 
is used ,o confirm ,he emry. 

2.2.2. Soft Keys 

The three sof, keys on 2020 are localed directly below the s,a,os 
display. Each key has varying fonc,ions for contigurmg 2020, ediung 

dx dalalogger. and conuolling the display. Since only three soft 

keys are available, each function is broken down imo a pa,h A map, 
showing each path and ,he resulling funclions. is shown in F~gore 3. 

2.2.3. Entering Text With the Sott Keys 

For all mformacmn ,ha, you most enw, ,he lef,, cemer and righ, soft 

keys correspond ,o ,he op. down, and right arrow. See Figure 4. 

The up and down arrows are used ,o change ,he charx,er 
higblighled by ,he cursor. The right arrow is used 10 advance Ihe 

cursor to ,he nex, charac,er on the righ,. When rhe cursor is 

advanced pas, ,he righ, mos, character, it wraps around ,o ,he tin, 

charac,er agam To accep, ,be changes. press ,be ENTER key. To 
ignore ,he changes, press EXIT. 

Formattmg characters, such as the colon (:) in the ,,me, ,he decimal 
(.I in a concemradon. and ,he slash (1) in date are sktpped when 
aduncmg the cursor. 

All mpo,s we an 8 chamcler input, which is displayed on the righ, 
side of ,he Lop line of the s,a,os display. The prompt. describing ,he 

inpu,, occupies ,he left half of ,he lop line. The sof, keys are defined 
on the bollom line of the s,a,os d,splay 

2.3. Beginning Operation 

2.3.1. Turning 2020 On 

I. Turn 2020 on hy pressing the ON/OFF key See Figure 2 for 

the localion of the ON/OFF key 

2. 202” will di\plny the wfware vers,on number W.,,, Ior ,he 
2020 ,o pnreed to ,he default d&play. 

23.2. Default Display 

The meter display *how, ,he de,ec,cd cooceolwlioo The rewlo,~on 
of,he display changes wi,h the magmmde of,he reading A reading 

of0 ,o 99 9 wdl be displayed with a resolo,,on 010. I ppm or mg/m’ 
A readmg greater ,han 99.9 will he shown wi,h P resoIot~oo of I 

ppm or tog/m’ The me,er will display concen,ra,ions up Lo 2CMK) 

ppm or 20(x) mg/m’. 

The SMU dnplay IS used ,o dnplay ,he m\,r”men, s,a~os. dale. 

time, on,,s and acuve aof, keys. Ftgore 5 show Ihe sla,o\ displays. 

Auto 95/03/30~ 

Figure .5 Sta.Ius Displays 



The deiauh dlaplay prowdes the following information; inswomen, 

SILUS. current de,ec,ed concen,ra,ion, time. dale and measurement 
units. The stmos dnsplay loggles between showing time and unils 
and ,hen ,he dale. 

When Ihe display mode is MAX, the date and lime correspond 10 Ihe 

dale and time the MAX concenuadon was recorded. In TWA mode. 
the time represents the number of hours and minutes during which 

the TWA has been accomuladng. For PEAK and STEL monitoring. 

the dale and lime correspond to the corren, date and time. 

2.4. Monltorlng 

2.4.1. Instrument Status 

The insvumen, status is shown oo the left of the tirs, line of the 

status display and on ,he Table and Graph oo,pu,s. Each stales has a 

priority assigned Lo il. If more dnn one s,a,os is in effect, then the 
s,a,os with ,he highest priority is displayed until the condidon is 

corrcaed or until ,he uplion is turned off Table I is a lib, oflhe 
possible s,a,us messages. 

Sk3lUS 

Fall I 

Falt2 

Fall3 

Fall4 

Cal 

OVC, 

ALPK 

ALST 

ALW 

LBat 

use 

Description 

Zero fault. See Section 6.2. 

Span fauk See Section 6.2. 

Lamp fault. See Secdon 6.2. 

Pomp fault. See Sec,ion 6.2. 

Will no, be observed on the display during normal 

operalion as various calibration prompt messages 

are displayed during calibration. If the insrmmenl is 
oxned off during calihradon. Cal will b-e displayed 

when 2020 is lumed on again to indicate the last 

calihradon was incomplele. 

lnrwment over rame. The delector elecuonics 
have become saura~ed. See Section 6.2. 

Detected concentration exceeds Ihe PEAK alarm 
Im.,oI 

STEL alarm level has been exceeded. -1 

2.4.2. Alarms 

While operating the instrument. any one of dwee alarm condHwnr 

can occur. To accurately idenufy ,he soorce of the alarm, each lype 
of alarm has been given a unique sutus See Table 1. 

In addition to Ihe s,a,os. 202O also has an audio alarm and an alarm 
LED To co~~servc power the 2021) ill,erns,es belwcen ,he ,.ED and 
audio. Differen, alamu are ldenlilied by ,he frequency a, whwb ,he 

2020 alternales belween the audio and LED; Peak alarm 5 limes per 

second. STEL alarm 2.5 tfmes per second, and TWA alarm is I 25 

times per second. 

The left soft key is used for acknowledg!ng alarms. and i\ owned 
“Ack”. If no alarm aisIs. then Ihe “Ack” key is no, shown To clear 
,he alar,,,. press ,he “Ack” key. Once acknowledged. ,he alam, 

indncators are cleared. The alarm status will remain until Ihe alarm 

condition clears. 

2020 upda,es the peak concenVaUon once every second Following 

every updale, the peak concentration is compared ,o ,he peak alarm 
level. and if exceeded. an alarm is triggered. 

If I5 minute average exceeds the STEL. a STEL alarm IS gencra,ed 

The TWA alarm IS generaed when the cwre”, average of 

concentration. since the TWA was las, cleared, has exceeded the 

TWA exposure bmit. 

During calibration. all alarms are dnabled. Once ,he calibralion i\ 

complete the alarms are re-enabled 



2.5. STEL, TWA, MAX and PEAK Operation 

The 2020’s meter dwplay can he configured to show one of 4 values: 
STEL, TWA, PEAK and MAX. 

2.5.1. Shari Term Exposure Limit (STEL) Mode 

The Shot? Term Exposure Limi, (STEL) mode dnplays Ihe 

concenvadon as a IS minute moving average. 2020 maintains I5 
samples, each represendng a one minute averaging interval. 

Once every minule. ,he oldest of the 15 samples 1s replaced with a 
new one minute average. This moving average provides a 15 minute 
average of the last IS minutes wilh a one minute up&e rate. Since 

the average is calculated using IS; one minute averages. the meter 
dwplay will only update once every minute. 

STEL is se, 10 zero each time ,he insvument IS turned on. Since 
STEL is a IS mmute moving average, there is no need Lo clear or 

reset the STEL. 

STEL cakuladonb are always bang performed by 2020. You can 

display the results of the calculadonr by selecting STEL as ,he 
Display mode. See Secdon 2.8 2 for de,& of switching be,ween 

display modes. 

2.5.2. Time Welghted Average (TWA) Mode 

The TWA accumulator sums concenva,mns every second untd 8 

hours ofdata have been combined. If lhis value exceeds ,he TWA 
alarm selling, a TWA alarm is generated. The TWA is not 
calculated using a moving average. Once 8 hours of data have been 

summed. the accumulalion stops. In order to rese, Ihe TWA 

accumulator. press the “Clr” key. 

This urn will only be complete after 8 hours. so the meter dirplayr 
the currem sum dwided by 8 hours. While you are in TWA mode. 

,he time on ,he smus display will show !Jx number of minutes and 
hours of data that TWA has accumulated. When lhis reaches 8.00 or 

8 hours, 2020 610~s accumulating data and the TWA is complete. 

TWA calculalions are always being performed by 2020. You Can 

dasplay the results of ,he calculations by selecring TWA as the 
Display mode. See Section 2.8.2 for details of swtching between 

display modes. 

25.3. MAX Mode 

The MAX mode dnrplvyr the milx,m,,m ,I&, w,,h the date and 

he ,hat it was recorded. 2020 crmltnuer tu lag dau sccardmg Io 
the selected averaging interval, hut only the maximum detected 

concentration is displayed on the meter display. 

The right soft key is used w clear the meler when dnplaying MAX 

The “Cli’ key only affects the reirding tha, the meter IF dl,playmg 

Far example. if you display ,he MAX readmg. and you press “Cli’. 

only dw MAX value is cleared. The TWA II stall accumulaung m 

,he background 

2.54. PEAK Mode 

The PEAK mode dirpbys ,he current detected c<,nccn~auon The 

reading is updated once a second. In the hackgmund. the 20211 
datalogger is umpling the concentration and measuring minimum. 

marhum. and average conccnuadons for Ihe relecled averaging 
interval Al the end of every inlewd. one entry I) placed m the 

datalogger until the datalagger IS full See Section 2.8.2 for delatls 
of switching heween display moder 

2.6. Set Functions 

Set func,,ons are used 10 wup 2020. There are 3 funclwn\ whxh 

can he set an the 2020: Callbrawn. Pump and Clock Figure 6 
shows a map demihng the Set funcmms and the key presxs reqwed 



i.s.1. Pump 

The Pump funclion IS used to comrol the pump. After srlectmg Set 
Pump. 2020 rerpad, by displaying the new pump II&U. 

The detector is also turned off when you turn the pump off. This 
prevents the detector from being damaged when there is no sample 
flowing through the detector. 

When the pump and the detector are off, the meter display will be 
blank. Turn the pump and detector off when concentration 
measurements are not necessary. and 2020 will only be used for 
reviewing data or generating repans. By operating the mstrument 
with the pump and detector off when you do not need them. you will 
conserve the battery and ultraviolet (UV) lamp. 

I 

2. 

3. 

4. 

5. 

6. 

Press the ENTER key. The top line of Ihe status dtsplay 
changes to”Selecl?“. The bauom line displays 3 soft key 
names; “Set”. “Log” and “Disp”. 

Press the soft key below “Set”. 

The names of the soft keys change to reflect the Set opdons. 
The display now shows 3 devices which can be set: “Clock”. 
“Pump”, and “Cal”. Press the ?ump” key. 

The 2020 turna the pump off. If the pump was off, pressing 
“Pump” wdl turn the pump on. 

A message will he displayed to show you Ihe swus of the 
pump. 2020 reverts back 10 the previous menu after a few 
seconds. 

To return to Ihe default display. press the ENTER key. 

2.6.2. Clock 

The Clock function is used to set both the current dale and tmw 

, 

2. 

3. 

Press the ENTER key. 

Press the “Set” key. 

When the names of the soft keys change, press the “Clock” key. 

The up and down arrows are used to change the character 
underlined by the cursor. The right arrow is used to advance the 
cursor IO the next character an the right. When the cursor IS 

2.6.3. Cal 

Cal allows you LO setup and calibrate 2020. You have three options 
under the Cal function: “Zero”. “Span” and “Mem”. 

A calibralion memory consists of a name, a response factor. and 
PEAK. TWA and STEL alarm levels. 

The “Zero” and “Span” keys wdl be covered in dctad in Se&m 3. I 

To edit the calibration memory s&cl “Mem” and then “Chng”. 
The 2020 prompts you with two new soft keys: “User” and “Lib”. 

2.6.4. Llbrafy 

Library selecdons simplify Cal Memory programming. and provide 
standard response factors for approximately 70 applications “Lib” 
allows you to select an entry from a pre-programmed Library. The 
nm,e, response facmr and ,hrce alarm levels are al, ret from lhc 
library. To select a library entry LO program the selected Cdl 
Memory: 

1. Select “Set”, “Cal”. “Mm”. “Chng” and “Lab”. 

2. “se the “Next” and “F’rev” key, 10 scroll Ihmugh ,hc b,,. See 
Appendix 8.7 for a list of the library entries 



3. When the required entry is displayed. press the ENTER key to 

select il. All the Cal Memory parameters will now be copied 

from the selected library entry to the current calibration 
mem0ry 

4. Ress the “Set”. “Cal”, “Mem”. “Chng”. “User” keys to rev,ew 
the Cal Memory settmgr. 

The “User” key IS used to edit the Cal Memory information 
manually. Press ENTER IO move you tbrougb each step of Ihe 

cal memory: name, response factor. PEAK, STEL and TWA 
alarms. “User” will be covered in more detail in Chapter 3. 

You can change any of Ihe values entered in the Cal Memory. 
Changer. made to the library informadon that has been loaded 

mto ~1 Cal Memory. will have no effect on the origmal bbrary 
C”t‘Y. 

2.7. 

5. Press the ENTER key Lo proceed to the next step 

Log Functions 

The Log funcuons provide options for reporting. edidng and 

configuring 2020’s bud1 in damlogger. Figure 7 shows a map of the 
Log foncdons 

Figure 7 Log Function Map 

2.7.1. Mode 

2020 her two operadng modes; maooa, and mterval. When 
operaling the 2020 in manoel mode, each log entry contains a 

background and sample reading. lo inlerval mode. 2020 

automalically records the minimum. maximum and average readmgs 

al the preset mierval The 2020 alio records dale. lime and ,,a,~, 

with each entry in the datalogger. 

You can set an averaging ~rwzrwl~ I5 xcond,, I minule. 2 mmuter. 
5 minutes or 15 minutes. 2020’s datalogger can store I(M) enlrie’; 

The interval you select wll determine the period of operation At 
the end of the period, the datalogger wdl be full and you will we an 

“Elog” sta,o~. 

To change ,be dalaloggmg mode. 

I. Press the ENTER key 

2 Press “Log” and select the “Mode” key 

3. “se ,he “Next” and “Prev” keys to bcro,, through ,he ,151 

4. Press the ENTER key. If you select manual oper&m. the 

datalogger will be cleared 

When you swoch between an averagmg interval and tmanual 

operation. the datalogger wall be cleared Before the da&logger IS 

cleared. 2020 will confirm your scleclion woh the prompl “Are you 
sure?“. Press “YES’ to confirm your srlecdon and clear Lhe 

datalogger. If you do not want ID lox your previously recorded d&t 
press “NO”, then print or save the data to disk before changing to 

manual operalion. See Sechon\ 2 7.3. and 4.2 for pnmmg and 
rawng lagged data 

2.7.2. Edit 

Edit allows you to rewew and delete Ihe content\ of the drtaloggcr 
To review the contents of the dalalogger. use the “Next” and “Prev” 

keys. The average coocenuauon and the lime il ~a* rccurdcd arc 
displayed. Hold down the keys to scroll through the data more 

quickly 



1. To delete entries from the da,alogger. press “Del”. You can 

delete Ihe currem en,ry. all entries or a range of enlnes. 

Note: Dele,ed information canno, be recovered. You should 

play back and print or download the conlents of the 
da,aloggcr before deledng any information. 

2. To delete the current entry. press “Curr”. You will be prompled 

to confirm your sclecdon. Rcss “YES” 10 delete ,he last 
displayed envy. Ress “NW to return 10 the Delele opdons. 

3. If you wan, LO delete ,he enlire contems of Ihe datalogger. press 
“All”. You will be prompted 10 confirm your selec,ion. Press 

“YES” to delete all enVies. Press “NO” 10 re,urn Lo the Delete 

opcmns. 

4. If you wan, m delete a range of entries you mus, s&cl a start 
and stop time. Press “Range” and use the “Nex,” and “Rev” 

keys to select ,he s,ar, time. 

5. Prcar Ihc ENTER key, and selecl the stop time. All rmrieb 

between, and including, the slat and stop enwies will be 

deleted 

Note: Deleung entries from the middle of the datalogger will 

not free space 10 smre more enuies. Deleting envies from 
the star, of ,he datalogger. or a, the end of ,he datalogger 

WI,, free usable space. 

2.7.3. Print 

You can prim logged dam in tabular or graph4 formal. You musl 
have a primer connected LO 2020 in order LO use the prml options. 

See Section 4. I for inWucUons on connecting and configuring a 

printer for use wth 2020. See Secdon 4.3 for m%mc,ions on 

connecdng ,be serial ,o parallel convener 10 2020 and 10 the printer. 

When you are usmg inlerval operalion. ,he dale. time and 
instmmem sfa,us are printed along wilh ,he minimum. average and 

maximum concenuation of each averaging interval. See Figure 8. 
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The graphical reparl prims a range of enlries from ,he damlogger 

2020 smes one set of readings (Min. Avg and Man) for each 

averaging interval. In each averaging interval ,he graphed mimmum 
is the minimum of ail the stored readings in lhat interval. The 

graphed Avg is the average of all the \,ored readings for the interval 
and Ihe Max is ,he maxmwm of alI ,he recorded maximun~ readings 

In manual operation. ,he background, sample and ,he dofference arc 

primed. 

A minus sign is used IO draw Ihe graph from the mimmum io ,he 

average. Plus signs are used 10 graph the area between average and 

maximum. See Figure 9. 

In manul opera,ion ,he date and lnne are prinled. A nuns\ vgn IS 
used ,o draw ,he graph from ,he background 10 the d,fference Plus 

signs are used LO graph the area be,wecn difference and rumple 
Difference is calculawd by sublracling Ihe background from ,be 

sample. 
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I. Press the ENTER key. Selec, “Log”, “Pun” and then seIccL 
“Grph” or ‘Tab,“. 

3. Press the ENTER key, and selecl Ihe smp time. All en&s 
between. and including. the smr& and slop enuies will be 
printed 

Whde priming. Ihe 2020 displays a busy message. Do nol Uy Lo 
perform addidonal functmns while 2020 is priming. Pressing EXIT 
will abort Ihe pnnmu. 

Allhnugh interval and manual mode generate different repau. Ihe 
format of the reporls is similar. For inlerval data. the column 
headings for ,he resuRs are Min. Avg and Max. For manual dam. Ihe 
column headmga are BkGd, Sample and Diff. 

2.8. Display Functions 

The Dwplay funcwn is used 10 comro, and configure 2020’s duplay 
oplions. These oplions comml le backligbdng. select Ihe display 
format, and lock Ihe dnplay lo prevenk access. Figure IO shows a 
map of the Display funcuons. 

Figure lODisp&y Function Map 

2.8.1. Light 

The Ligh, lunchon i* used LO switch the hnckllghting on and off. 

1 Press the ENTER key 

2. Select “Disp” and then press “Lght”. If the backbghlmg wa\ 
off, it will be turned on 

3 Press EXIT m rclurn Lo Ihe fhnclion display. 

To extend Ihe operating bfe of ,hr ballcry pack. turn Ibe 
backlighdng off when il IF no! required. 

2.8.2. Mode 

The Mode funcdon IS used Lu sr,ecL Ihe dl*play type. You can x,ecl 
TWA, STEL. MAX, and PEAK. 

I. Press the ENTER key 

2 Select “Drip” dnd lhcn pre\r “Mode” S&cl Ihe mode you 
wanl to wew. The current made is nal assigned a wll key 

For example. if Ihe current mode is TWA, then when you press 
the “Mode” key, “PEAK”, “STEL” and “MAX” will be 
displayed 

When you have relecled the new d,\p,ay mode, ,he meter dnplsy 
and SI~LUE display w,, be updated 10 reflecl Ihe new mode See 
Section 2.5. for a delaaled dercrimwn of each mode. 

2.8.3. Lock 

The “Lock” key is used LO prevent access II) 2020’s \envl~ve 
opdona Sensitive opuons are Iho% which can affect 2020’\ 
readings. These mclude selecting a cabbralwn memory, zem!ng Abe 
instrument and spanning the inswmenl If any one of these 
fuuncdons are relecked when the mrlrument is lucked. 21120 wll 
promp, you ,a unbxk Ihe msuument hefore you can accc~b lhc 
funcdons 

To lock 2020: 

I. Press Ihe ENTER key Prcr\ “Dzrp” and Ibcn xlccl “Lcrck” 



2. You wdl be prompted for a password. If oo password has been 

entered, then press the ENTER key. If a password has been 
en,ercd, enter the correct password and then press the ENTER 

key. 

3. If you wan, LO enter a password, press “Chng” and enter a 

password. The password can be up LO 4 numerical characters. 
Press the ENTER key to accep, the password. 

Note: If you change Ihe password, make sure you record the 
selling. Once the instrument is locked. there is no way co 

unlock it without losing all your data. 

4. Press “Lock” to lock 2020. The message “Lock is on*’ will be 
displayed. If “Unlk” IS displayed, 2020 is already locked. 

2.8.4. Unlock 

If you try to calibrate 2020 while il is locked you will see the 
message “Error: LOCKED! See Disp”. To gain access: 

1. Press EXIT twice and then press “Disp”. 

2. Press “Lock”. enter ,he password md press ENTER. Once the 
password has been entered and verified, press “Unlk” Lo unlock 

the instrument. 

3. Press EXIT twice cootmoe with calibration. 

. 

3. Detailed Operation 

3.1. General lnformatlon 

2020 must he calibrated in order to d&play cooccotraion in ppm or 
mglm units equivalenl to Ihe calibration gas. Firal. a supply of zero 

air which contains no Ionizable gases or vapors, is used lo set 2020’s 

zero point. Then. calibration gas. containing a known concentraoon 

of a photoionizable gas or vapor, is used to set the sensitivity. 

Occasionally clean ambient air will he suitable as zero air. Doe to 

2020’s sensitivity, outdoor air is usually onsooable for cabbration. 
For best results, use a commercial soorccc of zero grade a!r and a 

second regulator. Zero air should have not more than 0 I ppm total 

hydrocarbona (THC). 

If compound threshold limit values (TLV,) are exceeded, you should 

use a gas bag for sampling and cahhration. 

To determine the TLV of the compounds contained m the calibratton 

gas. refer to the Material Safety Data Sheet (MSDS) wpplied with 
your calibralion gas cylinder. 

If you wilt he using a gas hag for calihral!on, you should obum the 

cahbralion knt (Photovac Part No. 390033). The calihralion kll 
conlains a regulator. a gas sampling hag and a gas hag adapter. See 

3.3 for details ofcalibration using a gas hag 



Nole: Disconnect 2020 from the AC adapler before bcgommg 

cnlibruion. 

3.2. Calibration Uelng the Flow-Match Regulator 

3.2.1. Connecting the Flow-Match Regulator to the Cylinder 

Wnmlng: Observe proper handling procedure for all gases! See 
Seclion 1.2.2. 

1. Connec, ,he regulator ,o the calibraiion gas cybnder. 

If you are using a panable lank of cabbration gas (Pbalovac 
Pa” No. 350012). connect the regulalor (Pbotovac Pan No. 

350X6) direcdy ,o ,he tank. 

2. When the regula,or is connected properly. you cm read tbe 
cylinder contents from the regularor gauge. 

3. Connect the adapter lubing to Ihe regulalor. 

3.2.2. Calibrating 2020 with the Flow-Match Regulator 

I. Ensure the shot, sample probe is connecled 10 ,he 2020 inlet. If 
you are usmg ,he long probe for sampling. lhen eosore Ihe long 

probe is connecled ,o 2020. 

Note: Enwrc ,he sample pn,be I\ free of any comaoooilooo as 
,h,s wall effect the cal,brauon ---I 

2. Press ,he ENTER key. 

3. S&c, “Set”. “Cal” and ,ben “Men,” 

4. Select the dewed Cal Memory 2020 bar 15 Cal Memories and 
can be calibrated wi,h I5 differen, span gases or response 

lacum if reqwred Only ooc Cal Memory can he u*ed a, a ,,me. 
Each Cal Memory stores a differen, response factor. Nero porn,. 

senriuvily, and illarm level\. 

5. Select “Chng” and ,ben “U,er” Emer a nilme for ,he 

cabbralion memory. 

Press ,he ENTER key and enter a response lx,“, (RF) Refer 

IO Appendix 8.6 four a list of Response Fac,ors If ,be compwnd 

is not lisled in Appendix g.6 or you are measormg grs 
,nir,um, then enter a value of 1 .I). The concen,rauon de,ec,ed 

by 2020 will be mulupbcd by ,he respm*e fac,or before I, is 
d&played and logged. 

6 Press the ENTER key and enter an alarm level for STEL. TWA 

and PEAK. 

9 Selec, “Set”. “Cal” and “Span”. iU20 asks for ,he span ~a, 

concentration. En,er the known \pan gay coocemra,ion. wilhou, 
pressing ,he ENTER key ,o confirm 11. 

10. Insert ,he 2020 sample probe m,o ,be adapwr tuhmg irom ,he 

regulaun See Figure I I 

I I Ensure the cahbrauon ga, cybnder IS upnghl and open the 
regulator by turnmg ,he valve coumerclockwise Open the 
regulator until ,be ball is 118” from ,ts rest position 

Note: Do no, set the flow rate tw high. ..-I 

12. Press ,be ENTER key. 2020 bels its aenamvily 

13 When ,he dtaplay rever,r ,o ,hc default display. 2020 i\ 
calibrrled and ready for use 



14. Remove the adapter lubing from the inlet and close the 
regulator. 

If you t”m off 2020 in the middle of reroing or spanning, the next 
woe you turn it on II will display a Cal status. This indicales that 
you need 10 ca,ibr*,e 2020. 

Note: While the Cal status is active, all alarms are deactivated. 

3.3. Callbratlon Using .a Gas Bag 

3.3.1. Preparing the Calibration Gas Bag and the Zero Air Bag 

Use the calibration kil (Pbotovac Part No. 390033) as follows: 

Warning: Observe proper handling techniques for all gases1 See 
Secrion 1.2.2 

I. Connecr rhe regulam 10 the calibration gas cylinder. 

lf you .we “ring I panable lank of calibralion gas. connecl Ihe 
regulator (Pholovac Pan No. 600649) directly to the lank. 

If you are “sing a large cylinder of calibration gas, you must 
obwdn a high purity regulator as specified in Secdon 1.4. 
lsobutylene in‘aa is usually supplied with a standard CGA 590 
cylinder valve o”det. Oblain a regulator with the matching 
fitting. Connect the regulator to the tank of calibration gas. 
Tighten the regulator onto tie tank wilh a wrench. Do not over- 
tighten. 

Note: Do not lorce the connection. 

Do not use Teflon tape with CGA fitdogs. In general. 
there f~lungs are designed for metal lo metal sealing. 

Do not use adapters to connect one CGA filling to 
another lype of CGA filling. If the re$“lalor doea noL 
match bhe ourlet on your cabbralion tank, conlacl your 
specially gas supplier. 

2. Auach the knurled nut oo the gas bag adapter 10 the regularor. 
Finger-tighten the fitting. 

3 Loosen the knurled nut on the reducing “moo ofthe gas bilg 
adapter. 

Note: Do not remove the nut from the ““ion as Ihe Teflon 
ferrules contained inside the out may be lost See Figure 
12. 

4 Insert rbe rub+ stub from the gas bag into the knurled out. 
Tnghien the knurled n”t and enrure the lube stub is sec”re. If 
the gas bag is not secure, ensure you have inserted the tube 
st”b far enough into I~C knurled nut. Do out over-t~ghlcn the 
littmg. 

Note: Over-Lightening the Teflon fermles will result m damage 
,o the ferrule,! 

5. The ““ion should be connected m the gas bag adapter. If i l is 
not. then ughten the nut on rhc adapter tube to the union. 

6. Flush and RII the gas bag. Ske Appendix 8 5 for inw”ctlons. 

7. Remove the knurled n”, on Lhe adapter tube from the regulator 

8. Repeat this procedure. II necesa~y. LO prepare a bag of ,a” air. 

NO182 Do no, we ,he same gas bag or gas bag adapter for the 
bag of~ero air. You will contaminale the bag of xro atr. 

3.3.2. Calibrating 2020 with a Gas Bag 

I, Disconnect the probe from the 2021) 

2. Press the ENTER key. 
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3. Select “Set”. “Cal” and lhen “Mem”. 

4. Select the desired Cal Memory. 2020 has I5 Cal Memones and 

can be calibraled with I5 different span gases or response 

factors If required. Only one Cal Memory can be used at a tone. 
Each Cal Memory stores a different response factor, zero pomt. 

sensitivity, and alarm levels. 

5. Select “Chng” and then “User”. Enrer a name for ,he 

cahbralion memory. 

6. Press d,e ENTER key and en,er a response factor. 

7. press Ihe ENTER key and enter an alarm level for each mode. 

8. Press the ENTER key and emer a response factor Refer to 
Appendix 8.6 for a lis, of Response Factors. 

If Ihe compound is no, lisled in Appendix 8.6 or you are 
measuring gas mixlures. then emer a value of 1.0. The 

concenlradon detected by 2020 will be multipbed by the 
response factor before it is displayed and logged. 

9. Connect the supply of zero air. If you are using a gas bag woh 
zero air, open the bag and connect the gas bag adapter to the 
inlet. 

IO. Select “Set”. “Cal” and “Zero”. The 2020 sets its zero polo,. 

I I. Select “Set”. “Cal” and “Span”. The 2020 asks for the ,pan 

gas concenvadon. Emer the known span gas cooceo,rat~on, 
wIthout pressing ,he ENTER key ,o confirm it. 

12. Open Ihe bag and then connec, Ihe gas bag adapter 10 the mlrt 
Press ENTER. 2020 sets its response factor. 

Note: Readings may fluctuate slightly as the gas bag empdes. 
Da not allow 2020 to evacua,e the bag completely. 

13. When the display rcver,~ to the default display. 2020 II 
calibrated and ready for use. Remove tbe span gas bag from the 

inlet. 

If the 2020 is powered off in ,he middle of zeroing or spanning, it 

will paver on displaymg a Cal status This indicates that you need 
10 calibrate 2020. While the Cal status is acdve. all alarms are 

inacwe. 
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3.4. Programming the Cal Memories 

2020 has 15 Cal Memorier and can be cahbraled wth I5 dtlferent 

span gases or response factora ,fdc\,rrd. To program the (‘a, 
M.3ll”ti.S 

,. If you will be calibraling dlrecdy from the patable cyhnder. 
connect a flow-mash regulator (Photovac Par, No 35,XX%) 10 

each lank. You roust ore a srpsraw regulaux for each 
compound IO prevent cro\s contamination 

If you are osmg gas bags. prepare Ihe bags of calibradon gas as 

outlined in Secdon 3.3 Use adiffcren, gas bag and gas bag 
adapter for each concenwttion and for each type of calibration 
gas. You can use ,he same ga\ hag lo rero a,, the Cal 

Memories. however, you most relill ,he bag for each Cal 

Mem0,y. 

2. Selec, “Se,“. “Cal- and “Man” 

3. Select the dewed Cal Memory (I to 15) with the “Next” and 

“Prev” keys. 

4. Press “Chng” 10 change the parame,ern of the Cal Memory 

Selec, “User” or “Lib”. 

5. If you selected “User”. enter the name. respon\e lactor and 

a,arm levels. 

6. If you entered “Lab”, use the “Next” and “Prev” keys 10 ~&cl 

the required library. See Appendu 8.7 for a list of Library 

en,r,es 

I, does no, ma,,er which Cal Memury IS s&wed “r 

which response factor is entered, 2020’s response IS not 

represents the total concentra,ion of all ionizable 

7. Calibrate the ms~rument as described in Section 3 2 2 or 3 3 2 
When the cahbration is completed, the calibradon mformalion 
is automatically slared an the selected Cal Memory 

8. Repeal this procedure for each Cal Memory you need 

Whenever the mstrumen, is cu,ibra!rd, 2020 update\ Ihc vzlccted 
Cal Memory only Each Cal Memory mo\t he calibrated al ,ca\t 

once a day. Frequency of calibrauon wdl depend on amhlcnl 
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conditions and iosllumen, response. If ambient condiuons change or 

the response has drifted, a calibration mum, be performed for each 
Cal Memory to ensure reliable operadon. 

3.5. Response Factors for Gases and Vapors 

3.5.1. General Information 

In si,ua,ions where only a single pore compound is presen, in air. 
2020 should be calibrated with a slandard of that specific compound 

as span gas. 2020’s 15 Cal Memories can be used IO slow 
calibra,ion information for 15 different span gases. 

The displayed reading will always be influenced by any o,her 

photmonirable compounds presen, in the air sample. 

Note: Even if 2020 has been calibraled with a specific 

compand, its response is no, specific and the presence 
of another ionizable impurby may render dte numerical 

red inwbd. 1 
I, is ohen impractical ID carry a range of dIfferen, slandards into ,be 

field. Approximare results can be obtained by calibradng 2020 with 

the ,ecommended span gar and enlering ,be appropriale response 

factor. The response factor is based on ,be ratio of the response of 
the specific compound ,o rhe response of the span gas. The response 
factor multiplies 2020’s reading then displays and records il. 

Appendix 8.6 prowdes response faclors from which approximations 
can be made for gwdance purposes. Dam extrapolated from the “se 

of response fac,ors mos, be regarded a% inlerim and approximate 
only. Appendix 8.6 &xdd be used only for conceom,iom up IO 5”” 

ppm of the specific compound, as response faclors change wi,h 

concenhation. 

3.5.2. Using Response Factors 

I. Selec, “SC,“, “Cal” and “Men,“. 

2. Select ,he desired Cal Memory (1 10 15) wirh the “Nex,” and 

“Pox” keya. 

3. Rerb “Set”, “Cal” and “Mem” and “Chng” 10 change ,he 
pamme,ers of ,he Cal Memory. Select “User” or “Lib”. 

p=W= 

4 If you \elcc,ed “User”. emer ,he name. roponre facvrr ilnd 
*lam levels. 

5. If you en,cred “Lib”, use the “Nex,” and “Prev” keys ,o selec, 
,he reqwred library. See Appendix 8 7 for a Ii*, of Library 

entries. 

6. Calibrale 2020 with zero a,r and IGil ppm isobolylenc ar 

described in &lion 3.2 2 or 3.3.2. 

7. Expose 2020 Lo ,he sample The dIsplayed reading is the 
approximale concemralion of the specific compound 

The response faclora in Appendix 8.6 serve only as a guide 10 

concentrations measured by 2020. 

Re~llr are erpecled to be accum,e 10 wtlbin +/- 10 ppm or +/~25% 

of ,he displayed reso,,. whichcrer is grea,er. Accuracy of responx 

factors 10 other gases and vapors may differ from ,hore lir,ed in 

Appendix 8.6. 

3.6. Manual Opwatlon 

As pan of manual operation. you se,op 2020 10 mon,,or various 
locations. Since each location may conlain differen, compounds md 

concentmion ranges you can program a Cal Memory and ,he 

associated response factor and alarm level for up ,o 15 differen, 
applicadons. In ,his way you can sample numerooa ,oca,wns wi,hou, 
having 10 re-calibra,e 2020 a, each localioo. 

Prepare a monitoring schedule for you applicalion. Your schedule 
should contain a lib, of s,,es tha, mu, be monilored nod the Cal 

Memory ,ha, most be used when monhoring ,he we. Also include 

any reference information lha, will help you deline the \i,e and ,he 
moniloring applicmion. If you create your schedule using 
spreadsheet software. you can laler download 2020 da&, ID a 

computer and ,hen copy it in,” ,he spreadsheet for fonher 

calcula,ions. 

Once you have programmed 2020. and prepared a list of si,cs ID he 
monitored. you will move around to each location and manually ,k>g 

d&a at each si,e. 

I You mus, dctemone the number of calibration staodzrds tba, 

will be required 10 perform manual mooboring for your 
appbcauon. Program and calibrale a,, ,he calibratmn mcownc~ 

the, you need. See Secuon 3.2 and 3.4 
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It does not matter whtcb Cal Memory is se&led or 
which response fxtor is entered, 2020’s response 1s not 

always represents the total cooccnuation of all ionizable 

2. Ensure Ihe 2020 is in PEAK mode. To change Ibe mode. press 
ENTER and select “Disp”. Press “Mode” and select PEAK. 

3 Switch 10 manual operadon. Press ENTER and lben “Log”. 
Select “Mode”. “se the “Next” and “Prev” keys 10 scroll 
through the list. When Manual is displayed press ENTER. 
When you awwh between imerval and manual operadon. Ihe 
daczdogger will be cleared. Press “YES” Lo confirm your 
selection and clear (be datalogger. If you do oat want 10 lose 
your previoorly recorded dam. press “NO”. then print or save 
Ihe dale LO disk before changing 10 manual operadon. See 
Secdons 2.7.3 and 4 2 for priming and raving logged dam. 

4. The instromenl slams will change 10 ‘Lot’*. 

5. Select lhc required Cal Memory for !his localion. Press ENTER 
and select “Set”. “Cal” and then “Mem”. Use the “Next” and 
“Rev” keys to select the dewed Cal Memory 

6. Press Ihe ENTER key and locale the first site on your schedule 
The middle soft key is used LO advance LO Ibe next 
measurement when you are operadog in manual mode. Press 
Ihe “Nenl” key. If you are not using manual op-erauon, the 
“Next” key is not shown. 

7 The ms~omeol GIIUS will change IO “BkGd”. A background 
measuremen, mus, be made. When you have an accomLIe 
background. press “Nexl”. 2020 will record Ihe displayed 
concen,rauon when you press ,be “Next” key. 

8. The inwomen slalos will now be “Samp”. Take a sample 
measuretnent. When you have an accorale sunpIe, press 
“NenT. 2020 will record Ihe displayed concenVadon when you 
press ,he “Nex,” key. 

9. The insuumem swos wdl again be “Lot”. Go lo Ibe nexl site 
on your schedule. 

When you have completed your monnoring you can download Ihe 
contents of Ihe da,a,ogger ,o a computer and then add the 2020 dala 
to your spreadsheet 

3.7. Preparing for Field Operation 

3.7.1. Field Check List 

When usmg 202” for f,e,d opcratmn. Ihe fo,,ow,ng i,em\ should be 
camed jnlo Lhe field 10 reduce or elinonirle down lime of Ihe 
i”Str”“lC”, 

If you are going ,o be m Ihe field for il rmglc 8-111 hour day. then 
you should mclude Ihe followmg accesxxie*. 

I’ 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

. 

. 

. 

Spare bauery pack (Phawac Par, No 350309, 

Spare UV lamp ((Photovac Part No 3YlXlI I) 

2020 mub~toot (Photowc Par, No 39M,, 2, 

Sample brie (Pho,ovac Par, No 39(xX16, 

Calibradon kit(\) (Pholovac Part No 39(X)33, 

Cabbmdon regu,a,or (Photovac Part No 35(““,6, 

Tank(s) of cabbradon gas (Pholovac Par, No 35(X)1 2) 

Spare gas bag for zero air (Phomvuc Put No. 396017) 

Gas bag adapter for zero air (Photovac Pan No 396010) 

Supply ofcommerciill Nero aw 

Spare inlet fibers (Pholovac Pan No. 396015 or 3YMXX)) 

Ddulion probe (Photovac Par1 No 3X013) 

Spare charcoal fibers for Ihe ddwon probe (Pho,ovac Par, No 
395064 or 395067) 

Carrying ca\e (Pholovac Part No 351X1101 

User’s manual (Phomvac Part No. 35(Xx,, , 

DC pawn cord (Photovac Par, No. 35o(xll, 

Table 3 Cheek List/or Field Operation 

If you will be in Ibe field for more lhan one day you *hoold anclude 
Ihe fotlowing addidona, ~lems: 
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AC adapler (Photovac Par, No. 35ooOl or 396013) 

Prinler (Pholovac Par, No. 380120) 

Computer and asocialed cables 

Serial ,a parallel con~eaer (Phorovac Par, No. 380145) 

Table 4Additionol Field ltemr 

3.7.2. Operational Check List 

Before beginning field work. se, up and calibrae 2020 for your 
particular applicauon. Ensure the inwumen, is in working order 
before heading in,” the field: 

I. Press the “Set” and “Clock” keys and ensure the correc, lime is 
entered. Press ,he ENTER key and ensue the correcl dale has 
been emered. 

2. Ensure the battery pack is fully charged. If you are unsure about 
,he s,a,us of the ba,,ery, replace the ha,,ery pack wilh one ,ha, 
is fully charged. See Seclion 1.5. 

3. Program and calibrate all ,he Cal Memories you need. See 
Section 3.4. After calibration is complele. sample the 
calibraion gas and ,he bag of zero air 10 ensure 2020 llas been 
calibraled conec,ly. 

4. Select the correct opem,mg mode. See Secrion 2.8.2 

5. Rese, the TWA accumulalor. ,he STEL moving average and Ihe 
MAX. See Section 2.5. 

6. You may wm 10 delele all enw,e~ from Ihe da,alogger IO avond 
confwion beween differen, days’ data and 10 avoid running ou, 
of space in Be datalogger. See Seclion 2.1.2. 

4. Connecting Accessories 

4.1. Printer 

The prmter mw, have a prinlmg w,d,h of a, lear, 65 chwwters and 
must use Rxed spaced fon,s. The serial communicalion puamelers 
on 2020 have been f,xed a, 9MX) baud. no parity, 8 da,a bits and I 
slop bi,. Your primer must he able 10 ma,ch ,he\e sellingc 

If you are using a parallel prinler. yuu will need the Pho,ovw xnal 
k, parallel convener (Pholovrc Par, No. 380145,. See Srcuon 4 3 
for de,& of connecung and operaung 2020 wilh a serial LO parallel 
c”““e*er. 

Note: 2020 I/S is not cla\ufied for use in hazardous ,oca,,onr 
wilh a prin,er. 

1. Turn 2020 off. 

Note: You must turn the inwumen, off before connecting or 
dirconnecling Lhe prm,er cable. 

2 Connect ,he prin,er cable (Pharwac Pan No. 35,X)1 I) ,o ,he I/O 
port on the back of the 2020 and ,hen to ,he ~er1.1 par, on ,hc 
pr,n,er. 

3. Turn 2020 on 
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4. The serial communicadon parameters on 2020 have been Rxed. 

I1 comn1unt~1Lcs at 9603 baud. no panty. g data bits and I stop 
bit. You must set your printer accordingly. 

5. Use the “Crph” and ‘“Tabl” keys as detailed in Secdons 2 7.3. 

If this arrangemenl dues no, produce the dcswed results. see Secttan 
6.4 

Printer with 25 Pin. 
Male Stlrml Port 

4.2. Computer 

202U can send mformatmn stored in its datalogger to L computer. 

This oblion may he used if you need LO prepare reports based an 

2020’s recorded data. This feature may also be used If you need the 
recorded dala in a formal that can be imported into a spreadsheet or 

dalabaae for furlher calculalions. 

Nole: 2020 I/S is not classified for use m hazardous locations 
wlh compu,ers. 

You may need 10 keep more data ,hhao can be logged by 2020. If Ihi, 
is the case you have two options: you may prim the data before lhcy 

are deleted from the datalogger and keep the printed reports. or you 

may store the data on disk for later use. You may not, however, load 
dala that have been stored on di,k back inm 2020. 

In order to establish communicatmn wilh 2020 and receive data 

stored in the datalogger. the computer musk be set up to emulate a 

terminal In order to do this you will need a communications 
software package that will allow you to transfer data fram 2020 ma 

computer Software package\ such a\ Cra,\,a,k. and procrrmm tire 

rccummendcd for use wth 2020 Cnrwalk XV, will hc u\cd a\ an 
example in the instruclwns below 

llyou are using Microsoft Wlndrrws you da nol need 10 purchae any 

separate software Inslructians for downloading mfommatwn m 
Windows’ Terminal pmgmm arc also provided 

If you are already using another type of conmwmca~~m or terminal 

emuladon software package. il IS not necessary 10 purchae a copy of 
Crosstalk or Procomm Uw your communications package 10 ret up 
the compuler 10 receive data at 961X, baud. no parity. 8 dalr blur and 
I stop bit Rrfer 111 Ihe wcr’\ manual, prwldcd will, your wftware. 

for spcafic dctads 

Once dala have been tranrfcned ID Crosstalk. they mu\, be raved to 

a floppy or hard disk In order 11) mantpulatc die data. you mu, 
impan the data either as a text file into a spreadsheet. where the 

dalr may bc parsed and convcr,cd ,o numcw da!.. or ,m,, il ,cx, 
editor or word pruccsaor whcrc the d&a may be vowed and cdttcd 

The ~nslruclv~n~ below will prowde you wnh the mw bs\x 
informalion for using 2020 wth conmmmcauons software Please 

refer LIJ the saftwarc user’s manual for rpcc~fic dcudr of operation 

4.2.1. Using Crosstalk 

I. Son Crosstalk. The S,a,u, Screen wll appear 

2 At Ihe bot,om of lhc Slalur Screen lhcrc w,, be a h,ghhgh,cd 

bar wilh the word Command’? If Ihc word Commrnd! doe\ not 
appear pre,, the <E,o key an ,hc compu,cr keyboard 

3. Type SP and press <Enter> Thw will a,,uw you to *et d,c baud 

rate al which the computer will rccewc data from 2021, Type 
960” and prcrs <Enter>. 

4. On 2020 the number of dsva ha hilr been fixed at 8. *top ha 

has been fixed at I. You must ret up Crussulk accordingly 

Type “A and press <En,er>. Type I” X and press <Bn,cr> 

5. Type in ST and press <Enter> Type tn I and press chnbx> 



6. Type tn PA and press <Enter>. Type in None and press 

<En,er>. This sets ,he par,,y 10 None 

7. Turn 202” off. 

Not.? You must turn ,he ins,rumen, off before connecting or 
disconnecdng Ihc prm,er cable. 

8. 2020 mur, be connected ,o a serial par,. Use ,he primer cable 
(Phomvac Par, No. 3500, I) 10 connect 2020 to one of the 
compuler’s serial por,s. Take note of wblch serial pan you are 
using. Normally you will we Corn I or Com2. 

9. If the 2020 primer cable plugs dlreclly in,” ,he port on the 
computer wilhou, ,he gender changer or ,he 9 10 25 pin adapler 
(null modem). you are most probably connec,ed 10 a parallel 
port. You will need a, leas, one of Ihe adapler cables 10 connec, 
2020 to a sertal port. See Section 6.6. 

IO. Type PO and press <Enter>. Type in I If you cannecled 2020 10 
Coml or type in 2 if you connecled 2020 ,o Corn2 and press 
<En,er>. If you connecled 2020 ,o ano,her seria, par, rnler ,he 

correrpondmg number. 

I I. Type MO and press <En,er>. Type in A 10 change the mode lo 
anSwer. 

12. In order ,o capwe dx da,a and store them on a disk you must 

turn ,he Crosstalk caplure command on and specify a disk 10 
wh,ch ,he da,a can be smred. Type CA and press <En,er>. 

13. Now ,ype in ,he disk drive and ,he name of ,he tile where you 
want ,he dam axed. For example if you wan, 10 smre the dam 
in a file called 2020 on a floppy disk in dwe A, ,hen type 
A:V020.d,a and press <Emu>. 

14. If the word Command? does no, appear a, the bouom of ,he 
Crosstalk Caplure Screen. press <Eso. 

15. You have now se, up Croaalk ,o communica,e wi,h 2020. 

Type GO .!. ,n begin ,he downloading session. ‘IXe S,a,ua 
Screen will disappear and ,he Caplure Screen will appear. 

16. Pox the ENTER key. Selec, “Log”. “Pm,‘* and ,hen selec, 
“Grph” or “Tabl”. 

17. Select a start Lime using ihe “Ner,” and “Prev” keys. Hold 
down Ihe “Nen,” and “Prev” 10 scroll ,brough the dam quickly. 

4.2.2. Using Microsoft Windows 

18 Prew ,he ENTER key. and selec, ,he slop time All en,rle* 
between. and mcludmg. the GV, and slop en,rte* will be \en, 
to the computer 

19. When a,, the da,a have heen se”,. pres, <Eso ‘Type CA ,>I/ 
and press <En,er>. This WIIJ turn the caplure opt,“” ofi and 
wile ,be captured file ,o the disk drive you specified m step 

#,3. 

20 Press <,,ome> ,a return ,a ,he S,a,us Screen. 

21. Type Qo and press <Enter>. This wll end your 

communicalions session 

Convert the file ,o a ,ex, file or a prin, fde using ,he MS DOS@ 

Copy Command: 

22. To convert ,he ,i,e 10 a ,ex, file. a, ,he DOS promp, Lype. Copy 

202O.dm 2020.,x, 

23. To cower, ,he file 10 a prm, Iile, a, ,he DOS prompt ,ype. Copy 
202O.dro 2020./m 

Once the file has been cowerled ,u u lex, file you cam we il ,el, 

editor to view and edit the con,en,s. 

If you are no, comfortable wnh the Crosslalk commands used above, 
you should familiarize yourself wi,h lheae commands by readmg ,he 
Crosstalk user,s manual. I, IS ,mpor,an, ,o undersland each of ,he 
commands in order 10 ensure both Crorrtalk and 2020 are se, up 

C”,EClly. 

If you are using Microsof, Wmdow\ you do no, need 10 purcha\e itny 
separate sofware. The rule\ for connecling 2020 10 ,he serial pm, 

still apply. See s,eps Y7 lo 9 m Seclwn 4 2. I. 

In order ,o use ,hese ins,ruc,iont you mu, he famdiar wtlh 
Microsof, Windows Venton 3 I and I, must bc inr,allcd and 

running on your compu,er. 

To initiate communica,wn\ between 2020 and Window 

I, Start Windows and ,hen s,ar, the Termma, Program 1 he 
Terminal Program may be in the Acceswner Program Group 
11s location will depend tin how you have \e, up Window\ 



2. Open the Setting, Wmdow and selecl Communicnlions 

3. Select the correct Baud Rate. Dam Bits. Stop Bits. Parity and 
Connecmr. Select Xonlxoff for the Flow Conuol option Leave 
the Pamy Check and Carrier Detect options off. S&c, OK lo 
clove Ihe dialog box and accep, ,he chanSes. 

4. Open the Transfers Wmdow and select Recenve Text File. A 
Receive Text File dmlog box will open. See Figure 15 

5. Type in the desired path and ,i,ename for the data that are II) be 
downloaded. Enaure the path is correct. 

Ensure Ihe file name has a .txt extension. The .txL rxIension 
will make it easier 10 use the downloaded dsla later. 



4.3. Serial to Parallel Converter 

This device allows 2020. which is only capable of serial 
communication. tocommunicate with a parallel device. This will be 
most useful for printing. as most printers utilize parallel 
communications. 

The printer must have B printing width of at least 65 characters and 
must USC fixed spaced fonts. The serial communication parameters 
on 2020 hnve been fined et 9600 baud, no parily. 8 data hits and I 
stop bit. Your converter most be set to match obese setlings. 

43.1. DIP Switch Settings 

The DIP switch settings are very imporrant .wd rnu~l be set correctly 
in order lo correctly communicate with 2020.2020 will always be 
the serial device so the data flow direction will be serial 10 parallel. 

I. Locale he DIP switches located on the side of the convener 

AC Power 
Jack 

2. Determine the baud rate II which the converter will be 
receiving data from Ihe insvument. The value you set here musl 
match 2020. 

3. Use the tint three DIP switches to set the baud rate lo 96CQ. 
See Table 5. 

BaudRate 1 SW1 1 SW2 ( SW3 
96Lxl I On I Off I 0” 

4. Swwh 4 sets the data bits. Off = 7 Bits. On = 8 Liar Set the 
data hits to 8. 

5. Us Switches 5 and 6 to set the partly 10 none. 

Psrtty 1 SW5 1 SW6 
Non.2 I Off I Off 

Table 6 DIP Switch Settings for Parity 

6. Switch 7 sets the Handshake mode. Off = XonJXolf. On = 
DTR. Set the Handshake mode Lo Xon/Xoff. 

8. Check your settings. 11 is !mperalive lhal you have Ihe correct 
settings or you will he unable to esrabbah communulions. 
Your settings should match [hose in Table 7. 

SW1 I SW2 I SW3 I SW4 I SW5 I SW6 I SW7 I SW8 
On 1 off 1 On 1 On 1 off 1 off 1 Off I off 

Table 7 DIP Switch &flings 

43.2. Using 2020 with the Serial to Parallel Converter 

t Nolo: You must turn Ihe insvumem off before connect1n8 01 
dlsconnecling the printer cable 

I, Unplug Ihe converter from the AC oullel 

2 “se ,he cable ku (Photovac Pan No 35M,I I, 10 connccl the 
2020 “0 C”“nec,“r I” the c”““e”er. 



3. Use the parallel cable, supplied with lbe convener. to connect 
the converter and the printer. If this cable is not suitable. see 
Srcdon 6.5 for the cable requirements. 

Printer with 
Centronics Port 

f-- 

i 

‘i 
2020 

/Printer Cable 
(SupQlied with converter) 

4. Plug the convener into an AC oudet 

5 Turn 2020 on. 

6. Ensure Ihe printer has been setup correctly. It must be on-line 
Ensure paper is available and has been aligned properly. 

7. Press the ENTER key. Select “Log”, “Pmt” and then select 
“Grph” or ‘Tab,“. 

8. Select p. slan time using the “Next” and “Rev” keys. Hold 
down d,e “Next” and “Prev” keys 10 scroll lhrough the dara 
quickly. 

9. Press the ENTER key, and select the stop lime. All entries 
between. and including. the start and slap emties will be sent 
10 the printer. 

Sample Line 

A 3 meter (9’) sample line (Photovac Part No. 39ooo63 may be 
connected to 2020 for remote sampling. Connect the sample line LO 
the 2020 inlet using the fiuings supplied witi the sample line. 

Note: When using the sample line. be especially careful not to 
aspirate liquids or solids as they will damage 2020. 

4.5. Dilution Probe 

4.51. Description 

The ddudon probe (Photauac Part No. 350013) auachea LO the 
underside of 2020 and allows 2020 10 read concemra~~ms up LO 
20333 ppm taobulylrne equivalent untts. 

A metering valve conmls the rado of sample to Nero aw 2020’s 
pump draws an lhrough both Ihe dilution probe mlel and through 
the charcoal filter. You set the metering valve $0 that 2020 reads 
IO% of the actual sample concentration Zero air !* created by 
drawing room air through a charcoal filter 

2020 IE calibrated with 100 ppm wobulylene. The dllwon probe IS 
then connected LO the 2020 inlet and the dilution probe--2020 
syalem is calibrated with 100 ppm isohutylene. For htph accuracy 
operalion. the ddution probe IS calibrated with IO(X) ppm 
isobutylme. 

4.5.2. Assembling the Dilution Probe 

I. Slide the charcaad filter tube mm the l/4” comprewon nut un 
the zero au inlet of the dilution pwtir See Figure IS 

Dilution Probe Metering Valve 
lnlet,filter ,I 

Zero Air Inlet 
i 

1,’ 

Charcoal Fdter 
I 

L 

Figure 18 Dilution Probe hyoul 

2. Finger-tighten the nut. Then use a wrench to ughwn dw nut 3/4 
of a turn further. This will compress the fcenulea nntu the lube 



3. Slide tbe inlet filter int” the l/8” compression nut on ,he 
sample inlet of the dilution probe. See Figure IS. 

4 Rnger-tighten the nu, and then use a wrench ,” tighten the “u, 
3/4 af a urn funher. This will compress the ferrules “MD the 
lil,er tube. 

4.5.3. Installing the Dilution Probe 

I, Remove the two screw from ,be bot,“m of the 2020 conuol 
housing. 

2. Use ,he long mounting screws supplied with the ddulion probe 
la connect the mounting bracket I” the 2020 bottom housing. 
See Figure 19. 

3. Use the sbor, mounling screws and ,he washers Lo c”nnec, ,he 
ddution probe t” the moundng bracket. 

D,l”bo” Pmbe 

/ 

Figure 19 Instding the Dilution Probe 

August 1995 

4.5.4. Calibration with the Dilution Probe 

2020 must be cnhbrated in order ,o dlaplay c”“ce”,ra,w” I” u”,,P 
equivalcn, ,o ppm. 

Occ,Gonal,y clean ambient air will be s&able as zro UT. If there is 
any doubt. use a commercial ~“urce of zero grade au and a regulator 
or second sampling bag. Span gas of ,he desired compound and 
c”ncen~a,,“n is also required and may be obtained from a apec,al,y 
gas supplier. See Appendix 8 4. 

lsohurylene at 100 ppm in air is recommended as span gas (Pho,ovac 
Par, No. 350012). If you are using another type of span gas, you 
RIUSL obtain the requmd gas and concentra,ion. If compound 
threshold limit values (TLVs) are exceeded. you should “be a gas 
bag for cabbrarion 

Calihrale the inslrumenl as follows: 

1. Calibrate 2020 as ou,lined in Secdon 3.2.2 or 3 3 2 

2. Remove the 2020 sample probe Use ,he tuhmg supplied w,,h 
the diludon probe IO c”nnecL ,he ddution probe ou,,c, ,o ,he 
2020 inlet. 

3. If you are using gas bags, flush and RII ,he gas hags with IW 
ppm isobulylene. 

4. “se the hen wrench 1” loosen ,he screw I” ,he metrrmg valve 
handle. Da “a, rem”ve the hex screw. 

5. hen ,he (“be from the dilution probe lnlel into the adapler 
,uhing from the ““w-mash regulator If you are wing gas hags. 
connect the gas hag adapter to the ddution prohe mle,. 

6. Ensure Ihe calibration gas cylinder is upngh, and open ,he 
regulator unril the floa, is l/8” from 3,s ES, pasiwn. Do no, se, 
the flow rate LOO high. 

7 Adjust the metering valve until ,he display reads IO% of the 
actual span gas ca”ce”U,l,,o”. 

8. Use ,he hex wrench 10 ,,gh,en ,he screw and ,k,cl ,bc mr,rrl”g 
valve handle 

9. The dilutian probe is now calibraled and ready for ae. 
Dmonnecl the adapler tubing or ,he gas hag from ,hc ~nle,. 



Note: When the dilobon probe is connected ,o 2020, the 
displayed readings are always IO% of ,he aclual read,% 

4.5.5. High Accuracy Operation 

The ZOZ&dilu,ioo probe system can be calibrated for higher 
accuracy operation. 2020 is calibrated with IM) ppm isobutylene and 
,be diboion probe is calibrated with loo0 ppm lsobulylene 

I 

2. 

3. 

4. 

5. 

Calibrale ,he 2020 as described in Section 3.2.2 or 3.3.2. Use 
100 ppm isobutylene as the calibration gas. 

Connec, the diludon probe- lo the 2020 inlet. 

If you axe calibrating directly from the calibration lank. lnserl 
,he 2020 sample probe imo Ihe adapter robing of the regulator. 

Ensure the calibralion gas cylinder is upright. and open ,he 
regulator by turning Ihe valve counterclockwise Open the 
regulator on,il the ball is 118” from i,s rest position. Do no, se, 
,he flow ra,e 100 high. 

If you are using gas bags, flush and ,ill the gas bags wilh IDa 
ppm isobutylene. It is advisable 10 obtain a second calibration 
kit (Photovac Par, No. 3900333 for tie loo0 ppm isobu,ylene. 
See Section 3.3.1 for details of filling the gas bags. 

Adjus, the metermg VI)YC undl the d,splay reads IO% of ,he 
actual isobocylene gas concentration. 

4.6. Replacement Detector Lamps 

4.6.1. General Information 

2020 is supplied with a UV lamp which produces an energy of IO 6 
elecrron-vobs (eV). Wi,h ,hn standard lamp installed. 2020 
responds well ,o gases and vapors which iomze 8, 10.6 eV or less 
Compo,mds ,hhaf have an IP greater than 10.6 eV may no, respond 
well to a 10.6 eV lamp 

For special applications, 2020’s response can bc changed by using 
lamps of other energies. The I I .7 eV lamp is covered in Section 
4.6 2. You can ob,ain more informalion on lamps of other energies 
from Ihe Pbo,ovac Applicslions Group. 

4.6.2. 11.7 eV UV Lamp 

With an I I 7 eV lamp ins,a,led, 2020 func,!ons ab d lcrk detector 
responding ,o gases end vapors which ,onize a, I I 7 eV or Iebb. The 
I,., eV ,mp may be useful for de,ec,mg leaks of chcoocdla no, 
,onized by the 10.6 eV lamp. This lamp 15 imended for apecia, 
applications only. It is no, suntable for normal operalion, because of 
lim,,a,ions of the lwop window material 

The I 1.7 cv lamp window material IS Lnhium Fluorldr (LIF). 
Unlike other lamp windows, LIF resddy absorbs wa,er from 
atmospheric bom,di,y. When con,aminated by mo,s,ure, ,he window 
loses its abibty ,o transmi, LJV light. 

Note: Never louch ,he window or let bquid \VI,CT near il. 

LiF is composed of ,wo ligh, elemenlr wh,ch #K cllaliy dlbrup,ed 
wi,hin Ibe crys,al la,,ice by ,he UV ligh, genern,ed by ,he lamp 
Disruption ofdre la,,xe cawes ,he crys,J ,o tom a yellowlbh color, 
and again performance declines. 

I hazardous localion. I 

BCC.WS~ of the lamp window hmitadona. ,he bfe,lme of Ihe 1, .7 eV 
lamp is resvicted and i, must be used sparingly accordlog IO ,he 
following insuuaiona: 

I. 

2. 

3. 

4. 

5. 

r,e,m,ve ,he I 1.7 ev lamp from the supplied dea~can, bo,,le 
and install the lamp according ,o the ins,rUc,loos !n Seclion 
5.2.1. 

Cabhwe 2020 as oudined m Swoon 3.2 or 3.3. 

Recahbrate 2020 every I5 minute5 of operr,,on. 

Every hour ofoperaoon, swi,ch off 2020 and exdm!nC ,he IamP 
window for yellowing. If the woodow 15 yellow. ,hen xmo~e 
the Iamp and regenerate ,he window accordmp II) ,he prrredore 
in Section 4.6.3. 

~f,er use, ,emove ,he lamp from 2020 and s,~re I, I” Ibe 
suppbed der$ican, bade. 



4.6.3. Regenerating the LIF Wlndow 

To regenerate the I I .l eV lamp window: 

1. Clean the lamp window with dry aluminum oxide powder on a 
dry co,,on swab. Do not use metiaool or water. 

2. Aluminum oxide may be oblsined from most chemical supply 
companies. When ordering specify 3.0 micron powder. 

3. The lamp window cm also be regenemled by storing the lamp 
in a dessicafor for at least 5 days. 

4.7. DC Power Cord 

2020 can be conntcred to a car baIttry through Ihe cigarette bghter 
with the DC power cord. While 2020 is connected ,o Ihe car battery 
the 2020 battery is being charged. 

Note: 2020 US is not &&lied for use in hazardous locations 
wilh a DC power cord. 

I. Turn Ihc insrmmen, off by pressing the ON/Of+ key for 2 
seconds. 

2. Connect dte DC power cord (Pi~o,ovac PM No. 3!XKXM) Lo the 
2020 AC adaplcr jack on the rear of the instrument. 

3. Cannecx ,he o,ber end of ,he DC power cord lo the cigarale 
lighter in the car. 

4. Turn the insvumen, on again by pressing Ihe ON/OFF key. 

If ,he car is mooing. enwre ,he car exhaust does no, con,amina,e 
your samples. 

j 1.8. Belt Clip Holster 
1 

/ 
Use the belt clip holrler (Pbotovac PM No. 35ooOg) 10 protect Ihe 
instmmen, and lo mount Ihe instrument lo a belt or personal 
apparatus. 

I. Disconnec, the lop strep and insen 2020 into Ihe holster. 

2. Reconncc, the swap so Iha, 2020 is held securely. 

5. Routine Maintenance 

5.1. Battery Charging 

A fully charged ba,,ery pack powers 2020 for approrimaaly 8 hours. 
If ,he insuumen, is ,o be used for more ,han 8 how. cdny a spare 
ba,,ery pack (Photovac Part No. 35ooo9). When ,he fin, one has 
been discharged. replace it with dx spare. 

If you do no, turn 2020 off before removing ,he bauery 
pack, you will reset the ins,rumem and you XVIII lobe all 

When ,he inauumen, s,a,os displays “LB&‘, ,hc bawry pack 
requires charging. When Ihe “LBa,” ~,a,us is d&played. you have 30 
minules of opera,,on left. 2020 will lum itself off heforc ,he ba,,ery 
pack becomes cri,ically low. 

Note: Do no, remove or recharge ,he ba,,ery pack I,, a 
hazardous locadon. 

Upon return from field work, charge the ba,,ery packa as outlined in 
Section I 5. Use only Ihe AC adapbx specified for use wnh 2020. 

If you do no, rcqmre portable operalion. you can use 2020 while ,, is 
connected 10 the AC adap,er 

The AC adap,er aulomatically charges a, a high charge m,e un,d ,he 
batlery pack is fully charged I, lhen mam,ams ,he full charge wi,h a 



low continuous charge rate indefinitely so there is no danger ofouer- 
charging. 

When the LED. on the back of 2020. IS red. the bauery IS chargmg. 
When the LED turns green. the battery is folly charged and ready for 
use 

Leaving 2020 for more than 3 momhs without turning it 
on may result in the loss of recorded data sod setup 

turn the insmment on for a few hours every month to 

2. Maintenance of the UV Lamp 

52.1. Removing and Reptacing the UV Lamp 

Note: Do not remove or replace the detector lamp in a 
hazardous localion. I 

I. Ensure the instrument is turned off. 

Warning: You must turn the instmment off before removing Ihe 
lamp cover! 

2. Use the 2020 multi-tool to remove the lamp hoosmg cover. 

3. Tilt 2020 slightly and remove the UV lamp. 

Warning: Do not touch the wire grid inside the detector cell. Any 
dust or dirt in the detector cell can be blown out wilh a 

Do not insert soy object. other tban lhe UV lamp. into the 

4. Discard tbs o-ring and spring supplied with Ihe replacement 
lamp. 

5. Without touching the lamp window, place the new lump into 
the 2020 lampholder, window fast. See FIgore 20. 

Figure 20 Removing the (IV Lamp 

Note: If you have a UV lamp with a while serial lumber label, 
it is possible that the UV lamp may not fit imo the 
tampholder. Do not force the lamp tolo Lbr lampholder. 
See Section 6.3. 

6. Replace the lamp housing cover. Ttghten the cover down wth 
the multi-tool. Do not ovemghten. 

7. Calibrate all the Cal Memories that you are wng sod then 
continue normal operadon. 

52.2. Cleaning the UV Lamp Window 

During Lhe course of normal operation. a film builds up on the 
window of the UV lamp. The rate a, which the film develops 
depends on the type and concentralion of the gases and vqwrs brmg 
sampled and resobs from Ihe UV hght mlcracdng wth dxm 

Hat gases and vapors may conuihule to I decrease in senut~wly 
because lhey may condense on the lamp wndow. Condenratwn may 
even,ua,,y evapurate off the wmdow, bo, I, wd, o,“a,,y ,cdvc il 
residue that mosl he removed by cleaning the lamp wandow 

As a guide, clean the wmdow every 24 boon 01 opcrslwn 



5.3. 

Note: Do m renmve the detector lamp in a hazardous location. 

I. To remove the film, gently ~b ,he window of ,he lamp wi,h a 
lint free tissue moistened with mdhanol. Use only HPLC grade 
or specvoscopic grade methanol fo clean ,he lamp window. 

2. Allow fhe window ,o dry and then. withou, touching the 
window. place it back in,” 2020. 

3. Calibrate all Ihe Cal Memories (ha, you are using and then 
continue normal operation. 

Replaclng the Sample Inlet Filter 

2020 is equipped wirh a combined dust and water Alter to reduce 
detector contamination. As ,be filler c”llec,s dus,. 2020’s inlet flow 
rate and sensitivily decrease. Tbe Rlter will no, allow waler ,a pass 
through. b”, the filler will no, stop all solven,s. 

Note: Do no, aspiae liquid samples with 2020! 1 
Replace the fiber on a weekly basis, or more frequenlly if 2020 is 
used in a d”s,y w we, environment. You m”s, replace the filter If 
2020 has been exposed Lo liquid water. If you are sampling ho, gases 
oc vapors, condensation in Ihe sample line may also affecl Ihe filler. 
The pump will sound labored when the filter requires replacemenl. 

Nole: Do not replace Ihe inle, filter in a hazardous location. 

I. ‘Turn ,he i”sVumen, off. Unscrew Ihe filter housing from the 
delector housing. Be careful no, lo lose Ihe O-ring seal. 

Note: Each fiku is protected by a piece of blue plastic. Remove 
the plastic before installing the filter in 2020. 

2. Remove the TeflorVFolypmpylene ,il,er and install ,he new 
fil,er (Pbotovac Part No 396OW or 396015). Place the filter so 
,ha, Lhe Teflon side is facing down in rhe Rl,er housing and ,he 
mesh side is facmg ,be 2020. 

Figure 21 Repbcing the lnlel Filter 

Handle ,he fiber disk only by ,he edges. The mesh may bc 
damaged “r con,amma,ed by excessive handlmg Us forceps If 
possible. 

3. Replace Ihe filler housing 

4. Calibrate all Cal Memories, ,ha, you are “smg, and then 
continue normal operation. 

Warning: Do no, opera,e 2020 wtho”, on mle, fikcr 

5.4. Maintenance of the Dilution Probe 

5.4.1. Charcoal Filter 

The charcual ,i,,er WI, remove hydrocarbon con,amman,a for up 10 
4wO ppm-hours. This means lha, ,he fiber will last for I hour 
removing 4CKM ppm of hydrocarbon c”n,amina”,s or WI,, Ias, for 4 
hours removing IMX) ppm. The cxac, “me will be delermlned by ,he 
operating envtmment. You will “otnce a” mcreaaed hydmcarbon 
background when ,he filter requires replacemen,. 

To replace ,he charcoal filler: 

I. Lmsen, bad” no, retnovc. the ,,4” comprrw,,,, l”“ng <>n ,he 
dil”,mn probe zer” air inle, and remove ,hc oh.“coal filler from 
,he ddution probe See Figure I8 Diludon Probe I.UYII”, 

2. Slide ,be replacemen, charcual fiber tube mlo dw unmpre~alan 
nut. (Pholovac Pi”, No. 395067). 

3. Finger-ttghten ,he n”, Then “se a wrench IO ,tghKn ,hc n”, 314 
of a turn further. This wdl compreaa ,he ferrules on10 the lube. 



When the ddulion probe is no, in use, place ,he charcoal fiber in lb 
plastic hag and s,ore it in a clean, dry place. 

5.4.2. Inlet Filter 

The diludon probe is equipped wilh a dus, filter 10 reduce de,ec,or 
con,amina.,ion. As the Rlter collec,s dus,. the inlet flow rate and 
sensilivity decrease. Replace tie tiller every 240 hours of operation. 
or more frequenlly if the insvument is used in a dus,y environment. 

NO,.% Do no, operate 2020 or ,he dilution probe wi,hou, an 
inlet tiher. 

Turn 2020 off and remove tbe dilution probe from the 
insuumen,. 

Hold Ihe filter housing near ,he housing with a 9116” wrench. 
See Figure 22. 

Unscrew tie lop of the tiller housing with anolher 9116” 
wrench. Be careful no, ,o lose the fiber spring. 

Remove the spring and Rlter. Install the new fdter (Photovac 
Par, No. 395ooO). open end first. Press the tiller into place so il 
wdl seal a, Ihe battom of the filter housing. Replace Ihe filter 
spring and the ,op of Ihe filter housing. 

with 9/E wrench 

with O/16” wrench 

5. Tighten the top nut while holding the ba,,am one starionary 
with the wrench. 

6. Calibrate bolh 2020 and Ihe dilulion probe before continuing 
normal operation. See Section 4.5.4 

6. Troubleshooting 

6.1. General lntormatlon 

lf you have a scrwccrcla,rd qucslion thou, 202,). c~wwl, ,hla 
n,an,,d first. If you canno, tind ,be zm~wer I” lb,> docunvmlatm”, 
contact dte Photovac Service Depar~men, 

When you call. you should have your 2020 in from of you You 
should also have ,his manual a, band. Laady, plrarc have ,he 
following informauon ready, 

1, A descripuon of wha, happened and wha, you were doing when 
,hc problem occurred. 

2. Any corrective action Iha, you have uied. 

3. The exac, wordmg of any message, Be, appeared “n ,he 
display. 

N&C: Do no, service 2020 in a hazardous locadon - 

6.2. Fault Messages 

When ,he “Fak” slatus is displayed, 2020’5 operatwn II 
compromised. 

Cti”SC If another fault occurred whdr 2020 wa, ,c,,,,,g I,> zero 
pain,. ,hen tin faul, is displayed 



Action: Eusurc no faults arc occurting and calibrate 
2020 again. 

Cause Conlaminadon of sample line, sample probe or fillings 
before the detector. 

Action: Clean or replace tbc sample line. sample probe 
or the inlet filter. See Section 5.3. 

Cause: Span gas and zero air arc mixed op. 

Acuon: Ensure clean air is used to zero 2020. If you are 
using gas bags. mark tbe calibration sod zero gas 

bags clearly. 

Cause: Ambient air is contaminated. 

Action: If you are unsure about the quality of ambient 
air, use a supply of commercial zero grade air to 
*era 2020. See Sestion 3. I .3. 

FalI2: Signal from span 8~ is too small. 

Cause: Span gas and zero air mined op. 

Action: Ensure clean ait is used to zero 2020. If you are 
using gas bags. mark lbe calibration and zero gas 

bags clearly. 

~&on: Ensure the span gas is of a reliable 
concentration. 

Cause: UV lamp window is diiy. 

Note: Do not remove the detector lamp in a hazardous location. 

action: Clean the UV lamp window. See Section 5.2.2 

Cause: UV lamp is failing. 

Note: Do not remove or replace the detector lamp in a 
hazardous location. 

action: install a new UV lamp. See Section 5.2. I. 

Cause: Incompatible application. 

Action: The concentration and sample gas are 
incompatible for use with 2020. 

I 

Fa113: IJV lamp iault. UV lamp has not started. 

Ca”SC: UV lamp has not started immedirlcly. 

Action: This fault may be seen momentarily when 2020 
is first turned on. Allow 30 to Ml seconds for Be 

UV lamp Lo start and the bull 10 clear. 

C.WSC UV lamp serial number label is blocking the photocell. 

NOte: Do not temovc or replace the detector lamp in a 
hazardous location. 

Action: lfyou have a UV lamp with a white serial 
number label, it IS powblc that the label IS 
blocking the photocell. Rotate the lamp 
approximately 90” and then NY to start 2020 
again. If the fault perstats. replace the lamp. 

CUSC UV lamp not installed 

Note: Do no, temove or replace the detector lilmp III a 

hazardous localion. 

Action: install a UV lamp. See Section 5.2. I. 

Cause: “V lamp has failed. 

Note: Do KU r~movc or replace the detector lamp m a 

hazardous location. 

Action: ,ns,all a new UV lamp. See Srctwn 5 2.1. 

Cause: Elecuonic problem. 

Action: lf a new UV lap still generates this faull. lhen 
con,ac, ,he Pholovac Service Deparm~ent. 

F&4: Pump current too low or too h&h. 

Cause: If (he pomp sounds labored, then the pump lb operadng 
beyond normal operaling paramclers. 

Action: Check for an obstruction in the aaople brie. 
Make sure sample line. sample probe or ode1 

liber are not plugged. 



Nole: Do not replace the inlet filter in a hazardous location. 

Action: Replace the inle, 8her. See Section 5.3. 

Action: Ensure ,he sample outlet. located OD the 
underside of 2020. is no, obsuucled. 

Cause: UV lamp is ,a) wide, causing flow 10 be restricled. 

NOW Do not remove or replace the detector lamp in a 
hazardous Iocalion. 

Cause: 

Action: If you have a UV lamp with a while serial 
numkr label, il is possible that the lamp IS too 
wide for Ihe lampholder. Conlact Photovac 
Service. 

2020 has been cxpoxd 10 a solvent that can pass (hrough 
the inlet filler and liquid has been aspiraccd. 

Action: Contact the Pholovac Service Deparuncn,. 

The pump has failed. 

Action: Contact Pholovac Service. 

3. Troubleahootlng 

Problem: Very low or no Instrument response detected, ye, 
compounds a,~ known lo be present. 

Cause: iO20 has no, been calibrated properly 

Action: Ensure the calibration gas is of a reliable 
concentration and then calibrale ,he insVumcn, 
as oudined in Section 3.2 or 3.3. 

After the insvumen, has been calibraled. sample 
the bag of calihradon gas. A reading equivalent 
to the calihradon gas should be displayed. If no,. 
contact the Pho(ovac Service Deparlmcn,. 

Note: Da not rcmcwe or recharge the battery pack in a 
hazardous location 

Action: Disconnect tie bancry charger before calibradng 
2020. Section 3.1 or 3.3 for calibration 
insuucdans. 

Cause: Cal Memories have no, been programmed correclly 

Acuon: Program a,, ,he Cal Memories you reqwrr for 
your appbcatmn. You mu,, u,e the ~unec, 
calihralirrn gas and concentralion for each Cal 

Memory. See Section 3.4 

Cause: Response facmr haa been se, 10 zero. 

Action: Enter ,he correc, response faclor. Refer ID 
Appendix 8.6 for a lib, of response lac,ora. If the 
compound is no, listed in Appendix S.6 ur you 
arc measuring gas mixlures. then rn,er a value 
of 1.0. 

Cause: You arc not using the correct Cal Memory. 

Acdnn: Sclcc, the ED~CC, Cal Memory for your 
applicadon. See Secdon 3.2.2 or 3.3.2. 

h does no, ma,,er wh,ch Cal Memory is selecwd or 
which response factor is entered. 2020’s roponae is no, 

represems Ihe to,al concemration of all wmrahlc 

Cause: De,ec,or is leakmg. A decrease m wulivily may be due 
to a leak in the defcclor. 

Nole: Do no, remove or replace the deactor lamp I” a 

hazardous localion. 

Acuon: Ensure the “V lamp haa been ,na,alled corrccdy. 
See Section 5 2. I 

Acuon: Ensure ,he lamp cnver ha, been ,,g,,,cncd down 
Du no, oven,gh,en ,he cover. 

Acuon: Ensure ,he o~rmg seal on ,he lamp cover 1s 
posiuoned concc,ly. See Secuun 5 2 I 

Cause: UV lamp IS ,M) long. causing llow 10 be rer,no,cd. 

Note: Do no, ,emove or replace ,he de,ec,or lamp I” a 
harardaus locadon 



Action: lf you have a UV lamp with a while serial 
number label, h is possible lha, the lamp is 1”” 

long for the lampholder. Replace the lamp and 
contact Pholovac Service. See Secli”” 5.2. I. 

Cause: uv lamp is ,oo wide, causing flow ,” be restric,ed. 

Nole: Do not remove or replace the detector lamp in a 
hazardous location. 

Action: If you have a UV lamp with P while serial 
number label. il is possible the, the lamp is 1”” 
wide for the lampholder. Coolact Pholovac 

Service. 

Cause: Sampling environme”, is cnvemely humid. 

Action: Water vapor is no, ionized by Ihe PID. bu, i, 
does sca,,er and absorb the light and results in a 
Iower reading. 

The 2020 deteclor has bee” designed Lo “perale 
under high homidnty condilions. Under exlrcme 

conditions you may notice decreased response 
due to humidity. 

Cause: UV lamp is failing. 

Note: Do no, remove or replace the deleclor lamp in a 

hazardous location. I 

Action: Install a new UV lamp. See Secrio” 5.2 I. 

Cause: High c”“cenVs,i”n of ““n-ionizable compounds. 

Action: Chemical compounds. such as methane. with IPs 
greater than the 10.6 eV sca,,er and absorb the 
UV ligh,. Se”si,,vi,y may be decreased 
significanlly. 

Applica,i”n wi,h high backgrounds of such 
materials, may be incompatible wilh 2020. 
Comae, the Pholovac Applications Croup for 
more informaoon. 

Problem: Erron~usly h&h readlogs. 

Cause: Sampling environme”, is eruemely humid. 

1 

,wion: Water v.qmr may contan mmeml sdlh whtch 
carry a charge The water vapor hccomes a” 
electrolydc s”l”,i”n which becomes ionired 

when it emers the de,ec,or 

A,m”spheric waler in areas around Ihe seaor 

mgmm wter may produce a response in ,he 
absence of c”n,ami”an,s. The ramc effect may 
be seen when conducung ground willcr 
mveatigations m areas where ,hr waler ib hard 
because it comains a s@mf,can, conce”tra,Wn of 

minerals. 

Ctl”bC 2020 has no, been calibraled properly. 

Action: Ensure ,he calibra,,“” gas is of a rrhahle 
concentration and ,hen cahbrale the msV”me”, 
as ““dined in Seclion 3. I or 3 3. 

After the ins,rumen, has been calabraled. sample 
,he bag “fcalibra,i”n gas. A reading equiva!en, 
,” ,he cahbra,i”” gas should he db\played If no,. 
conmct the Phaovac Service Dep~roncn, 

Cause: Cal Memoncs have no, been programmed conec,lY 

Ac”on: P,“pm a,, the Cal Memories you require for 
your application. You mos, “se ,he c”~~cc, 
c&radon gas and c”ncemra,io” for each Cal 

Memory. See Seaion 3.4. 

cause: YOU are not using the correct Cal Memory. 

Adon: Select ,he correc, Cal Memory for your 
application. See Sectlo” 3.2.2 or 3 3 2. 

cause: ~etecto, has be.3 short circuiled by fore@” mailer in ,he 

de,ec,or cell. 



Note: Do not service 2020 in a hazardous lcca,ion. 

Action: Do not much the wire grid inside the deteclor 
cell. Use a gendeje, of compressed air Lo 
remove my dus, or dirt in ,hc de,ector cell. 

Warning: Do not insen any object. other than the UV lamp. into the 
lampholder. 

Cause: There is an “ndc,ermined problem. 

Action: Contact the Photovac Service Department. 

Proh,em: Date and time settings are not retained. 

Ctwe. The himcry pack has been removed before 2020 was 
turned off. 

Note: !Jo not remove or recharge tie batlery pack in a 
hazardous localion 

Acuon: Replace Ihe haltery pack and rese, ,he Umc and 
date. Ensure 2020 has been turned off before 
removing ule battery pack. See Secdon I .5 I. 

Cause: 2020 has no, been used for 3 months or more and ,he 
internal baftery (no, the external ba,,ery pack) has 
discharged 

Note: Do not renwve or recharge the battery pack in a 
hazardous location 

Action: Connect 2020 lo the AC adaplcr and turn 2020 
on. Turn the pump off. See Section 2.6.1 While 

2020 is running ,he internal ba,,ery is charging. 
Leave *e i”~VUmcn, running for appronimalely 
24 hours. 

Problem: Instrument slabs shows “Over”. 

Cause: High concentmdons of gases and vapors will 
ca”se a rapid change in signal level. The 
detector and associated elccuonics may became 
temporarily saturated. 
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Acti”“: Wa,, a few seconda for Ihc s,d,“\ IO rc,“m LO 
normal. PlDs arc designed ,” dc,cc, rclauvely 
low cancentra,~,ns of ga,ca “nd vaprxs. 
Exposure ,o very h,gb c,,nccn,ril,~m\ may res”,, 

,n a very htgh or max,m”m response 

Cause: The detcclor has become sa,ura,cd 

Action: Move 2020 to a Jocation where it ‘dn sample 
clean air Sample clean au “nn, ,hc reading 

arabilizcr around 0. 

Caure: Detector has been shon circutlcd by forclgn mallcr m the 

dc,ec,or cell 

Note: Da not ~erwce 2020 in a hazardous ,~K”,Io” 

Action: Do not twch the wire grad msldc tbc delec,~r 
cell. Use a gentle jet “f campresed *lr to 
remove any dust or dm in the dclcclor cell 

lampholder. I 

Cause: There is an “ndclermincd problem 

~cnun: Comae, ,he Photovac Scr”,cc Dcpdrllnc”,. 

Problem: Display is blank. 

Cause: Battery pack IS crillcally low. 

Note: Do no, remove o, recharge ,he hallcry pack I” a 
harardous loca,i”n -II! 

Acti,,“: Replace ,he ha,,cry pack or COIIIICC, 2020 Lo ,hc 
AC adapter. 

CiiUSC. The ha,,ery pack i, no, connec,cd 1” the lnb,r”“lc”, 

C”WCCdY 

.&~“a,,: hawe the batlcry pack ca”“ec,“r 15 rcc”rCb 
““ached ,o ,hc co”nrcY,r on 2020 See SeCllOtl 
I 5. 

C*“SC: There is an “ndclermined problem 



2020 “s&S Manual 

Action: Reset 2020. Turn the instlumen, on and 
discpnnect Ihc batlery pack as oudined in 
Seelion I .5.1. You must leave ,he ins,mmcnt on 
while you diseonnec, ,hc ba,,ery pack This will 
reset ,be insrmment. Reconnect ,he ballcry pack 
and close the battery hatch. Turn oo 2020. se, 
the lime and dale and program all the calibration 
memories lhat you arc using. 

Action: Conlsct the Pimlovac Service Departmen,. 

Problem: Sample flow rite is less tbaa 300 mtlmln. 

Cause: hder filter is plugged. 

NO& Do not replace the inle, filter in P hazardous location. 

Action: Replace inlet Rller. See Seclion 5.3. 

Cause: Inlet filter has no, been installed properly. 

Action: Enrurc ,ba, Ihe inlc, Rkcr has been installed 
comedy. See Seaion 5.3. 

Cause: UV lamp is loo long, causing flow to be rcsuicted. 

Nob: Do no, remove or replace the detector lamp in a 
hazardous location. 

A&on: If you have P UV lamp wilh a white serial 
number label. it is possible that ,hc lamp IS Loo 
long for the lampbolder. Replace the lamp and 
contact Ihc Pbotovsc Service Departmen,. See 
Sedan 5.2.1. 

Cause: UV lamp is tao wide, causing flow 10 be resu,c,ed. 

Action: If you have a UV lamp with a while serial 
number label. it is possible that the lamp is 100 
wide for Ihc lampholder. Contact ,he Pholovac 
Service Dcp.wmcnt. 

Cause. 2020 has been exposed ,o a solvem tha, can pass dvough 
the inlet filter and liquid has been aspirated. 

Action: Contact chc Photovac Service Dcpatimen,. 

C~USC: Sample outlet is obsuocled. 

6.4. 

Adon. Ensure the sample ou,lct m no, ohwucted in an) 
way. 

Cause: Pomp ha, been damaged. 

Action: Contact tic Pholovac Service Depanmcm 

Problem: Liquid has been aspirated. 

Caue: 2020 has been exposed to a sol~en, ,hat can paha lhrough 
the inlet Oltcr. 

Amon: Comaa the Pbo,ovac Scrvicc Deptimen,. 

Problem: Cormslve gasea and vnpors have been sampled. 

Cause: 2020 has been exposed to eor,os,vc ga,rs and vapors. 

Action: Corrosive gases and vapors can affcc, ,he 
electrodes within ,hc dc,ec,or as well as ,he 
lamp window. Prolonged cxpoaure ,o cowosivc 
matemls may result in permancn, fogging or 
etching of ,he window If 2020 IS exposed 10 
~orrowr oraleridl, coouc, Ihe Pbmuvrc Scrvicc 
Depanmcn,. 

Printer Troubleshooting 

Note: 2020 VS is not classilicd for we in harcrdou locations 
wilh a primer. 

Problem: Printer will not print. 

Cause: Printer is not conncc,cd properly. 

Action: Make sore tba, you have ,hc corrcc, cable for 
your ins!mmcn,. Ensure ,ha, ,he pnmcr cable is 
properly conncc,ed If you arc wng ,br serial ,o 
parallel coovcr,cr enaurr ,br cahlcr *rc properly 
conncc,cd IU ,he coovcrlcr, 10 ,be ,n\lrumem am 
to ,bc primer. 

Note: Tom the coovencr and 2020 off before connccling the 
cables. 

Cause: Mechanical problem wi,h ,hc primer 



Action: 

Action: 

Action: 

M&C sure that the printer is plugged in and 
turned on 

Make sure that the pri”,er is on-line, as shown 
on its control panel. 

check the ribbon, the print wheel or caruidge. 
and the paper supply. 

&WC Printer cable is no, configured correctly. 

Action: In order to modify the existing prinler cable, the 
pinout information for ,be printer connector is 
required. Refer ,o Ibe printer user’s manual for 
specific delails. 

The pinouts for the 2020 prinler cable are show” 
in Figure 23. If modifying the cable is not 
possible, take tic eleclrical and pinou, 
informa,ion to a computer snore where a s”i,able 
adapter may be obtained. 

~aune. Printer is no, configured propuly. 

ACORN: M.WY printers have a se, of configuration (DIP) 
switches. Generally. Photovac insUumen,S 
expect ,hese switches 10 be ie, in the faclory 
dehull selling% 

Many prin,ers have switches for enabling 
automadc line feeds when receiving a carriage 
return. These switches should be se, lo CtiW 
re,“ms only. which is normally ,he fac,orY 
default selling. 

Some pr,n,ers hrve ~W”C,,CI or “‘Mm, paneta 
Ihat enable you ,” bet ,hc prinlcr for dllfcrcn, 
modes, such ar ~a”, serif. letter qu~llty. or 
comprea,ed ,ex,. Do no, “se ,here conlrols If 
you do USC Ihe,,,, you may ca”\c your ,*b”lM LX 
graphed outp”, to he prm,ed lncurrcclly 

~roble,,,: DE,,,, me prlnled or downloaded correclly nt first but 
heeome gPrbled. 

cause. Baud rate may be se, ,w high. 

Action. Ensure the baud rale of the pr,n,cr I\ heI 10 96,X) 
baud. 

6.5. Serial to Parallel Converter Troublashootlng 

Problem: Daln are prlnled correclly 8, “rs, but bewmr 
garbled. 

Cause: Baud ra,e may he set ,oo high 

AC”““: ,hure the baud rale “f lhc prlnlcr and ,be berla, 
,o parallel convener “re XI 10 YhlXI baud. 

Cause: Baud rate is no, se, coneclly. 

Action: Ensurr ,he baud ra,e of ,he prm,cr ‘md ,he serial 
ID parallel converter PIG be, ,o ,hc same value. 

Problem: Printer will not print. 

Cause: Problem with the primer. 

Action Refer 10 ,he correC,ive aclion in Secllon 6.4 

cause: Serial cad IS inslalled in Ihe primer 

Acuon. If a serial card IS ins,allcd m your pr~“Wr, YOU d< 
no, need ,he serial 10 pualle, converter 
Disconnect ,he convener and CWIIICC, ,he 
m~trumen, d,rec,,y ,o the pr,n,er 

cause. The serial 10 parallel converter i) no, turned on 

Action: Ensure the serial 10 parallel co”vcr,cr 15 
conoec,ed 10 the AC adaplcr rnd ,hc rdapter is 
plugged into an AC o”,lc, ‘fhc red ,.ED 011 the 
,op of the convener will he on See f’tgure lb. 



I 

Cause: Cables are not configured correctly. 

Action: You must use the cm-xc, type of cable to ensure 
trouble free data transmission. The length of the 
cable at the parallel side must not exceed IS 
feet. On the serial side, use only Lhe 2020 printer 
cable and suitable adapter. 

When you are connecting the parallel side of the 
converter to a Centionics 36 pin. female 
connecmr. USC a straight wired cable with 36 
conductors and a Cenvonics 36 pin, male 
connector at each end. This cable is supplied 
wilh the convener. 

When you are connecting the parallel side of the 
conven~~ to a Cenmnics 36 pin, male connecmr, 
USC a straight wired cable with 36 conductors 
and a Cenuonics 36 pin. female connector at one 
end and a Ccntmnics 36 pin, male connector at 
the orher end. 

If you are connecting tbe parallel side of the 
convener to a female DE-25 pin connector use a 
straight wired cable with a DE-25 pin, male 
connector on one end and a 36 pin, Cenuonics, 
male conneclor on the other end. The pin 
assignments for all parallel port signals are 
listed in Table 8. 

Tnbk g Serial lo Pomlkl Comwier Pamlkl Porf Sign& 

The pin assignments for all serial port signals are haled below 

Pint Nun.2 l/o Parallel to II0 Serial to 
serlsl Parallel 

I Frame Ground - - 

2 TXD out out 
3 RXD ItI In 
6 DSR In 
7 GND - 
xl m-R - cl,,, 



6.6. fistrbllshing Computer Communlcatlons 

If. afw having followed (he procedure in Seclion 4.2, 
communications canno, be cslablished wilh a computer. Ihe problem 
may.lie with the hardware connections or the printer cable 
configuration. 

I, Ensure 2020 is connecled to tie serial pan of the computer. 

The serial pm, will usually be a male connector. typically 9 
pins on an IBM-AT@ and compatibles and 25 pins on an IBM- 
XT@ and compatibles. The 25 (or more) pin female connec,or 
is usually a parallel port. An exception ,a ,his rule is Tandy@ 
Compu!ers, which USC a female 25 pin connector for Ihe serial 
pm,. 2020 canno, be connected ,o a parallel par, unless you are 
using the serial IO parallel conver,er. (Pho,ovac Pm? No. 
380145) 

If you do no, have a free serial pot, on you computer and YOU 
want to connect 2020 lo the parallel port. you will need Ihc 
serial Lo parallel conver,er. Connect 2020 lo the serial pan on 
the ~~nvelfer and then connect the computer 10 the parallel 

port. If ,he port an ,he campu,er is anylhing mher than a 
female. 36 pin Cenmmics connecmr you will need an adap,er 
in order ,o use ,he cable supplied w,h Ihe converter. See 
Sectiun 6.5 for more d&Is. 

2. Ensure ,he cable being used IS compdublr wlb ,bc drvlce. 

An IBM-AT and campalibles wilh a 9 pin serial conneclar ~111 
first require a null modem to swlch prns 2 and 3 NW, a 
gender changer that c~wcrts the male DB-25 c~mnec,or on ,he 
printer cable from male 25 pins ,o female 9 pma 13 rcqwed. 
These two adaplers have been combmed imo one. which is 
supplied in the 2020 cable ki,. 

i 

J 
2020 

Printer Cable 

Figure 25 Connecting 2020 Using the Null Modem Csbie 

An IBM-XT and campalibles should no, requue il null modem 
bu, will requrre B gender changer. A gender changer wdl 
~onver, the male DB-25 connecmr on the prm,rr cirblr 10 a 
female ccmnecmr. A gender changer IS ,u;pl,ed WI,,, ,he 2020 
primer kit. See Figure 26. 

The pin definiliona of mlerea, are Iwed m ‘Table I I Only pma 
2 and 3 are shown since these are the problem p111*. 

PinO ( 2020 ( IBM-AT 
1 ] 

1 IBM-XT 
2 RXD RXD 
3 1 

LTXD 
TXD ( TXD 1 RXD 

Table 10 Seti Poti Pin Definitions 



Pins 2 and 3 should be mismatched between 2020 and the 
computer. Ensure this is the case. It is also possible thal the 
cable being used may switch pins 2 and 3. eve” if it is not 
necessary. The cable may be a null modem. IBM-XT cables are 
uroally null modems. since a null modem is required for 
connection to a printer. 

If you are “sing a” IBM-AT and Rnd dml a null modem is not 
required it is possible that a” IBM-XT serial pal has been 
added to a” expansion slot and thus does not require a null 
modem. The opposite may be the cast if an IBM-AT serial port 
WIE added to a” IBM-XT expansion slot. in which case the null 
modem is required. 

3. Ensure all hardware is working properly. 

“se B printer ,” ,ep, both 2020 and the comparer. Connect 2020 
to the printer and ensure that this arrangement produces the 
desired results. If Ihe correct printout is obtained, then the 2020 
and the printer cable are okay. 

Now connect the computer to the printer and ensure this works. 
If the desired printout is obtaioed this ensores the computer 
pals are handling data correctly. 

7. Technical Description 

7.1. General Operation 
2020 is a microprocessor controlled air monitor for meawmg the 
presence of photolonizahle chemicals in ar II parts-per-million 
levels. The block diagram I” Figure 27 shows the on” components 
of 2020. 

The maoprocessor comrol, Ihe compooeol~ of Ihe m~trunrenl and 
interprets and records Ihe signal generated by the phu~own~~ation 



detector (PlD). Recorded data and setup information entered into the 

microprocessor’s memory are retained when 2020 is turned off. 

A pump continuously pulls the air under test through 2020’s PID. 
The PID convent the concentradon of photoionizable chemicals in 
the sample into an electrical signal. The microprocessor subuaca 
any background from the signal and divides Ibis signal by a 
sensitiviry obtained by calibrating with a standard gas of known 
concentration. This concentration appears on 2020’s display and. 
depending on tie values enlered through 2020’s keypad, ao alarm 
status may be displayed and ao audio signal may be beard. 

2020 can detect thousands of different types of airborne gases and 
vapors and its response depends on lhe type as well as the 
concentration. 2020 does not disdngoish one type of chemncal from 
another. bu, displays a number indicating the total concenlradon of 
all photoiomzable compounds in the sample. 

A standard of isobulylene at a known concenwadon may be used for 
setting the sensitivity. If 2020 is calibrated with isobutylene. it 
displays concenuadons m units equivalent 10 ppm of isobulylcne. If 
isohulylene were rhe only photoionizable chemical in the sample, 
then 2020 would display its concentration directly. 

2020 responds more or less readily to other chemicals than tt does to 
isobutylenc. Because it has a medium sensitivity lo isobutylene. this 
gas has been chosen as a reliable means of reporting an average 
concentradon of total ianizables present. 

For special applicadons. gases “tier than isohotylene can be used to 
calibrate 2020. 

7.2. PhotoIonization Detector 

2020’s PID is shown in Figure 28. The PID measures the 
concernradon of photoionizable chemicals in the gas stream from the 
sample inlet and produces an electrical signal for the 
microprocessor. 

A UV lamp generates photons whmh ionize specific molecuie~ in the 
gas stream. The permanent air gases (argon. carbon dioxide. 
nivogen. oxygen, water vapor etc.) require a reladvely high energy 
for ionizadon. and are nol ionized by the UV photons. Many of the 
chemicals considered pollutants. includmg most hydrocarbons. are 
ionized. 

The gas stream is directed mm tie PID through d ~na11 port at the 
center of the UV lamp window and through a served of larger pons 
around the penmeter of the lamp wmdow ‘l‘hl, ~m~ngemenl permil~ 
a high sample flow rate and short response 

The ionized molecules in the detector cell arc suhlecled to a 
CO~,~UOUS electric field between the repeller clecoude und the 
collector electrode. The NOW move in the electric field. generatmg a 
current which is praponmnal to the concentration of the wmred 
molecules in the detector cell. An electrometer c~rcuo converl~ Ihe 
current to a voltage which IS then fed Lo the microprocr\~or. 

The detector lamp is operated by a high voltage Limp Jrwr c~rcutl 
which delivers hagh voltage energy 10 the lamp d~rwgh pIa\ m Ihc 



lampholder. The lamp driver power supply is con&oiled by Ihe 
microprocessor based on a feedback signal from a iigb, sensor oo ,he 
driver circui: board. 

7.3. Calibration 

Periodic cabbration is required to comp-ensa,e for 2020 oo,po, 

changes doe IO inlet filter resuiclion. ionization chamber 
cleanliness. pump wear sod olher factors. 

During calibration, 2020 is fus, exposed 10 zero air. A small signal 
is generated. This zero signal is stored by tbe microprocessor. 

2020 is next exposed lo span gas. This span gas signal is slured by 
the microprocessor. The microprocessor sobUac,s the zero signal 
from ,hc span gas signal and divides Ihe difference by the oser- 
entered span gas concentration. The resulting sensitivity is stored in 
the selected Cal Memory with the zero signal and Ihe alarm levels. 
This oomber is then mubiplicd by the respan~ factor and displayed 

2020 readings are always reladve Lo the calibration gas. Afler 
caiibralion wilh isobutyiene. 2020 will respond direcliy in units 
equivaien, to isobulyiene. Most volatile organic compounds will be 
detsled by 2020. It canno, distinguish between isobutylene and 

orber ionizable compounds. A reading of 10 ppm indicales ail 
ionizable compounds Lha, are present have generated .so ion conen, 
proponionai to 10 ppm of isobolyiene. Tbe reading is actually IO 
ppm isobolylene eqoivalcn, units. 2020 readings give an indication 
of ,fie ,o,ai ionizabies present and their concentration relalive lo ,he 

calibration gas. 

1.4. cJatalogger 

7.4.1. Interval operation 

The micropmcessor accomula,es all readings in an averaging 
imerval. lba, you select. and determines ,be minimum, average and 
maximum readings. it stores these numbers along with the highest 

priority instrument s,a,os and the most recent time and date. The 
datalogger can s,ore loo0 of these enties. 

These recorded dale can now be reviewed and edited. Recorded dala 
can also be printed as either a mbie or B graph. For each averaging 
interval. 2020 prints the minimum of ail Ihe romima. the average of 
all Ihe readings for the interval and the maximum of all the maxima. 

In PEAK mode. the reading is updated once a second In the 
background. Ihe 2020 datalogger is sampling ,he conremrvlion and 
measuring min. mar, and average coocen,ra,iona for ,hc relected 
averaging interval. At ,he end of every interval, one entry I$ placed 
in ,he datalogger untd the dalaiogger is full. 

The MAX mode displays the maximum signal. with ,hc dale and 

time that it was recorded 2020 continues ,o log datd according IO 
the selected averaging interval. bu, only ,he maximum dr,ec,ed 
coocemration is displayed on the meler dlsplry. 

In STEL mode. I5 samples are combined 10 form a I5 mmule 
average. Once every minute. ,he oldest of the 15 sample\ IS replaced 
wi,b a new one mino,e average This moving averagr provides a I5 
mino,e average wi,b a one minute updrv rate w ,hc !wc,cr display 
wdl only update once every minute. STEL is be, to ~cro each lime 
the insvumen, is turned on. 

STEL calculations are always being performed by 2020 You can 
display Ihe resubs of the cai~uia,tons by sriecdng STEL. aa the 
Display mode 

TWA mode sums concen,ra,,ons every second on,,, 8 houra of dam 
have been accomulated. Once 8 hours of data hwc been summed, 

the accumuia,ton stops. 

This sum wdi only be complete af,er 8 hours. so ,hr me,er displays 
the corren, sum divided by 8 hours. While you are in TWA mode. 
,be time on Ihe s,a,os display will show ,he number of mmu,es and 
hours of da,a ,ha, TWA has accomuia,ed When ,his reaches 8 
hours. 2020 stops accumulating dn,a and ,he TWA is complele 

TWA caiculalions are always being performed by 2021). You can 
display ,he resoks of Ihe calcolalions by selrclmg TWA as ,hc 
Display mode. 

7.4.2. Manual Mode 

In manual operauon you are promp,ed to Iocac a qtxtfic sampling 
site and ,ben record bo,h a background and a sample en,ry m the 
datalogger. 2020 s,ores ,hese numbers along wi,h thr hlghca, 
pnonty insuumen, status and Ihe most recen, ,mw and dr,e 

Recorded da,a can a,,o be prm,ed as e,,her a ,ab,e or a graph The 
difference belween the sample and background 15 ulculaled and 
shown on ,he prin,ed output. 



8. Appendices 

1.1. Speclflcatlons 

Size: 

Weigh,: 

DekCt0r: 

Keypad: 

Status Display: 

Meter Display: 

Dalalogger memory: 

Serial oulpu,: 

A”dl” outpu,: 

inlet connection: 

Battery type: 

25.4 cm (lo”) long. 7.6 cm (3”) wide, 5 cm 
(2”) high 

0.8 kgs (1.75 Ibs) 

lns,a”, on photoionization de,ec,or. 

6 sdicone keys with tactile feedback 

2.line. 16.characler do,-m&x. backli,, 
liquid crysral display for alphanumeric 
readouts sof, key display. 

4 digit. 7 segment display for real time 
concentration readout. 

I6 kilobytes or IWO envies 

RS-232,960O baud. 8 dam bi,s with no 
parity. for tabular and graphic printouts and 
connection 10 a” IBM compabble cornpurer 

95 decibels @ 2048 Hr. o” Alarm 

l/8” compression fitting 

Nickel cadmium rechargeable cell with 
in,elligcn, charger 

- 

Charge/discharge 
time: 

Ba,,ery charger: 

Mamialr in 
sample sUea”l 

4 hr18 hr 

Au,oma,ically charger and “lal”,dl”b fUi, 
charge I” ba,,ery psck 

S,a,n,ess steel. Teflon@, VtlonO. 
polypropylene, nilrile chorobutadnene rubber, 
nickel 

we, fiber: Replaceable TeflonlPolyprupylcne. I ““? 

InIt, now ra,e: Greater *an 300 mUmin. 

Dperatlng 
,emperature range: 0 ,a 40°C (32 ,o 105°F) 

Operating 
humidity rage: 

0 ,o IMC relalwe humidity (“00 
condenstng) 

Operating 
concenwation range: 0.5 to 2ooO ppm. iaobulylenr 

Accuracy: 

Precision: 

Response time: 

+,~,O% or +/K2 ppm, wh,chrvrr I, grruvr 

I% olcahbradon (crhbra,cd WI,II I(X) pp”, 
,sobu,yle”ej 

Leas ,ha” 3 second!. IO 90% 

Derectio” liml,: 

Dilwo” probe: 

0.5 ppm isobulylene 

Normal crbbrado”: concenlral~z”, bewee” 
100 LO 2cwO ppm +,- 20% 

High accuracy calibratw”. co”ce”,rauo”s 
bewee” 100 to 10(X, ppm +/- 15% 
C”“ce”lrati”ns between Iwo 10 2wlNJ ppm 
+,- 20% 

Note: Specifica,io”s sub@, ,o change wilhout “ollce 

8.2. Warranty 
2020 IS wana”,ed for one year aga,“,, d&c,, I” “>il,cr,.d\ rnd 
workmanship. 

Photovac warm”,s that its manufactured pruduc, ~111 he tree from 
delec,r in matenab and workmanship for a period 01 u”u (1) yeti 
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f,om ,be date of receipt by the Customer. This may be voided if. in 
the opmion of Pbotovac. the produc, has been abused or lreated in a 
negligent manner so as to cause damage or failure. Negligen, use 
includes. but is no, limited ,o. exposure of the internal parts of the 
equipmen, ,o wa,e,. Damage caused thereby is expressly excluded 
from this Warranty. 

Consumsble supplies and parts routinely replaced are nol warranted. 

Pholovac and i,s vendors disclaim any implied warranty of 
merchantability or Rtness for a panicular purpose. Pholovac and its 
vendors will not he liable for any indirect. special. incidenul, or 
consequential damages. inerpective of whether Pholovac o, the 
vendor has advance notice of the possibility of such damages. 

pho,ovac’s wle liability under this warranly is limiled Lo ,he repair 
or replacement of Ihe product a, its Service/Repair facilily and 
rehmt to the Customer. 

When Photovac is made aware of a problem which would be eligible 
for remedy under Warranty, it will issue a Return Aulhorizalion 
Number Lo Ihe Customer. No relum will be acrepled unless such 
au,horiza,ion has been obtained. The co~lome, is responsible for 
insurance and shipping ,o Ihe designated Photovac ServicelRepab 
facility. 

In Cnoada: In USA: 

Fhotovac lncolparated Fhotovac Monitoring lnslrumenls 
330 Cochrane Drive 25-B Jefryn Boulevard WCS, 
Markham. Ontario Dee, Park, New York 
Canada, L3R 8E5 II729 

Tel: (905)477-8088 Tcl:(516)254-4330 
Fax: (905)477-8220 Fax:(Sl6)254-4284 

In Europe: 

Photovac Europa A/S 
Sondewang 19 
DK 4100 Rmgsted 
Denmark 

Tel: +45-5767.5038 
Fax: +45~5767-5018 

In all other areas contact your Phomvac reprcsenlative. 

8.3. installing Alternate AC Plug on the Battery Charger 

In mos,cases 2020 wdl be shipped wnh an AC hoe lord ,hd, vail nl 
,he AC wall outle, in your sea. If ,his canno, bc dune. you may neeti 
to obtain an AC hoe cord su,able for Ihe AC rrceplacle in your 
are*. 

The AC line cord, n,,ached plug and receplacle mus, be toarked wl 
your coumy’s certification mark and the cord mu, hrvc a 
Hwmoniza,ion (HAR) mark 

The hoe cord most be rated for ei,her 100 ,o I20 VAC II 60 HL or 
220 LO 240 VAC at 50 Hz. The voltage radng will depend on the 
“d,Z.ge in your are*. 

Cornact your Pholovac representndve ,o ob,am ~more mforma,lon. 

0.4. Calibration Gas Supplier 

The recommended spa” gas is isobulylene in au IO0 ppm 
isobulylene in au may be obtained from Phdovac. (Pholovac Par, 
No 350012 for Flow Mash regulalor, 395066 lor ~a, ba8 
calibratmn). 

The exac, concenUa,ion will be determined by your applicalion. 
Other concentndans and o,her gases may be ohlamcd from Sco,l 
Specicdty Oases Inc. When ordering, spec,fy a ScouyO V or Mm- 
MixTM Cylinder. 

Scan Specialty Gases Inc. 
I290 Combermere Street 
T,oy, Mnchigan 48083 

Telephone (whin the USA): 1-800-774~9447 
Telephone (outside USA): 1-810~589-2950 
Fax: 810-589-2134 

8.5. Using the Gas Sag 

I. Turn the knurled plaslic knob coun,erclockw~re 10 unlock I,. 
“se ,he knurled collar on ,he valve tube ,o gen,ly pu\h ,he 
valve tube down, loward ,he bag 

2. Torn Lhe knurled plssdc knob clockww w lock the \dIve luhc 
in place. 



3. Turn the regulator knob counterclockwise about half a turn 1” 
start he flow of gas. Fill tie gas beg about half full and then 
close ,he regulator. 

4. Open the syringe port and empty the beg. Flush the bag a few 
times with the calibration gas and then fill it. 

5. To close the gas bag vdve. torn the knurled plastic knob 
counterclockwise to unlock it. Gently pull the valve lube up I” 
close the valve. Turn the knurled plastic knob clockwise lo 

lighten it against the valve ube. 

Once the bag has bee” filled, use the bag and sample as so”” as 

possible. 

Nole: Do not “se gas bags to sample unstable or highly reactive 
compounds. Do no, “se TedlenB bags for storage of 
hazardous materials. 

I 

. I 
Figure 29 Using the Gas Bag 

6.6. Response Factors 

The response factors were determined over the range 5 500 ppm. 
based on a 1133 ppm tsobulylene celibrallon. lsobutylsne RF = I .O. 
The f”,,ow,“g formula was used for calculallon of rr\ponrc faclors: 

Response Factor = &“a, C”nce”l@!!!% 
2020 Response 

A responac fac,or le,, ,han I .O mdicatea il compound retponre beue 
than that of isobulylene. A re,punse factor gredlcr dwt I 0 indxatea 

a lower response than tba of isobulylene. 

It does not matter which Cal Memory IS selected or 
which response factor IS entered. 2020’s re~ponw ib not 
spec,fic ,” any one compound The readtog dtrplayed 
represems ,he ,“,a, c”“~en,m,,~” of all ,“mrilble 

When usmg response hc,ors, resubs are rrpectcd lo be accurate t” 
+I~ 10 ppm or +/- 25%. whichever IS greater. 

Compound 

Acetddehyde 

ALWOW 

Acrolein (2.b’ropend) 
Ally1 Chloride (3.Chloro-I-PrOPeoe) 

BermTIe 
Bromoform (Tribromometbane) 

1.3.Butadiene 

“-B”tWl”l 
n-Butyl Acelate 
n-Butyl Acrylate 
n-my~ ~ercapta” (Butanetbiol) 

C&on Disulfide 

Chlorobenzene 
Crotonaldehyde (2.Bulen.4) 

cumene (Isopropylbenzene) 

Cyclohexane 

Cyclohexaoone 
1.2.Dichlorobenzene (“rth”~) 

cil-1.2.Dichloroelhylene 

TO& II Response Faclors 

llesponrr Faelor 

10.Sp 

1.2 ~ -__ 
.!A- 
3.9 __ 

0.5- 
2.0 
0.7 
3.4 
2.3 
T.8 __ 
0.6 
1.3 

y_A! __ 

I:2- 
0.6 

..l-r __ 

o-u- 
0.5 .~- ~-.- 
0.8 



Table I I 

Compound 1 Response Factor 
_. 

““ho -Xylem 

pmXylene 

Note: 

addnion of “eat liquid to zero air. 

8.7. Library Entries 

Library selections simplify Cal Memory pragrammmg. and provide 
smndard response factors a”d alarm levels far approxm~alely 70 
apphcatians. The name. rerponse factur and three abwm Icvels are 

aIt set from the library. 

You can change any “f the values entered in Ihe Cal Mrm”ry. 

Changes. made to the bbrary information that hss hcen Iuded I”,” a 
Cal Memory, w10 haven” effcc, on the “riginal library cnlry 
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See Section 2.6.4 for demils on using libruser to program Ihe Cal 
memories. 

Acetone 

Compound 

Acrolein (2.Propenal) 3 

Acetaldehyde 

Ally1 Chloride (3.Chloro-I-Propene) J 
Rrn7rnr I -.._-..- 

Bromofom, (Tribmmomcthanc) 3 
1.3.Butadiene 
~-BULWWI 
n-Bdyl Acewe 

lC& 

ACETONE 

1 RF 

1.2 

~A~ETAL 

ACROLEIN 4.0 

1 10.5 

ALLCHIXJR 3.9 
OCLI7cLIC 0.5 YLI.Y,.L 

BROMFORM 1 2.0 
13BUTADI 
nBUfANOL ( 3.4 
nBUTACET 2.3 

n-Butyl Mercaplan (Butanethiol) 1 
Carbon Disullide 

nBUTMERC 1 0.6 
jcs2 1 1.3 

lsaprene (Z-Methyl-l ,3-Butsdiene) 6 

Methyl e,vBulyl Ether (MTBE) 
MMeAMlNE 

“-NO”L3”e 

ix-Octane (2.2,4-Trimethylpentane) 
n-Pmiane 

nNONANE 
llOCTANE -. 
InPENTANE 

Vinyl Acetak 

Vinyl Bromide 
Vinyl Chloride (Chloraethylene) 

[VINACPI 

VlNBROM 
~VINCIILOR 

Table 12 Library Entries -continued 

iii 

3.3 
Ti 

2.6 
1.1 
8.2 

0.6 
4.4 
2.6 
0.8 

6 
0.8 

7% 
0.5 

72 
0.8 
1.3 
1.4 
1.1 

10.4 

5.1 
14.8 

3.1 
1.1 
5.1 
0.4 

02 
I.5 
0.: 
0.5 
O.! 

I.2 

03 
1.: - 



Compound 
VinylideneChloride (1.1.DCE) 
mP,a.Y”lmr 

Table I2 .Wmty Entries _ continued 

pXYLENE 1 0.5 

Notes 

I Peak alarm levels have been established as the TLV-Ceibng 
concentration. or the TLV-STEL concentration in those cases 
where no TLV-Ceiling value exists. 

2 In cases when no STEL exists for a compound, the STEL value 
has been established as equivalent to the TWA value. 

3 In cases where recommended exposure limits are below the 
detection limit for the compound in question, the estimated 
lower limit of detection has been substituted for lhosc values. 

4 2020 is not suitable for monitoring of these compounds at 
ACGIH recommended levels. 

5 A too0 ppm TWA has been established for those compounds 
which are “Simple Asphyxiants”. and for which no exposure 
value exists. 

6 For those compamds which lack established exposure levels. 
an arbitrary value of 200 ppm has been established for the 
TWA, STEL and PEAK ala”“s. 

8.0. References 
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Reprinted with permission 
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INSPECTION OF EXISTING MONITORING WELLS 



STANDARD OPERATING PROCEDURE 

NUMBER CT0564 

INSPECTION OF EXISTING MONITORING WELLS 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish procedures for the inspection of 

existing monitoring wells as related to the Phase 3 Soil RFI for SWMUs 6&7, NSWC Crane. 

2.0 . REQUIRED FIELD FORMS AND EQUIPMENT’ 

The following equipment and field forms are required for inspection of existing monitoring wells. 

Writing Utensil 

Monitoring Well Inspection Form: A copy of the Monitoring Well Inspection Form can be found in 

Appendix B. SOP CT0 56-4. 

Bound Field Log Book 

Well Keys 

Triangular Metal File 

3.0 INSPECTION PROCEDURES 

3.1 Record the well identification (ID), date, and time on the Monitoring Well Inspection Form. The 

well identification on the tag for some wells has the prefix WES (Waterways Experiment Station) 

and the year the well was installed. For example, well 06-07 is identified on the well ID tag as 

WES 0607 81. Do not record the prefix or the year installed. Only use the well ID listed in this 

QAPP. In this example, the ID is 06-07. 

3.2 Record the condition of the well ID tag. Is the tag in place and legible? 

3.3 

3.4 

Record the condition of the protective casing, caps, and lock. Has the casing, cap, or lock been 

tampered with? Has the well been damaged in any way or does it show signs of deterioration? 

Record the condition of the concrete or gravel pads (if a pad is present). Most NSWC Crane wells 

will have either concrete pads or gravel pads. Check the condition of the pad and note any 

_._-.- ..^_I.. - 



3.5 

3.6 

3.7 

3.6 

3.9 

3.10 

changes, Are concrete pads cracking or heaving? If a gravel pad is present, is there any erosion 

or plant growth in the pad area? 

Record the condition of the cement seal surrounding the protective casing. Has the seal cracked 

or pulled away from the protective casing? Record any visible signs of deterioration in the area of 

the seal. 

Record the presence of depressions and/or standing water around the casing or pad. 

Unlock the well cap. 

Record the condition of dedicated sampling equipment, if any. 

Inspect and record the condition of the polyvinyl chloride (PVC) riser pipe and the surveyed 

reference point. The surveyed reference point is a V-notch on the top of the PVC riser pipe. If a 

v-notch is not present on the upper casing of the well, produce a noticeable v-shaped notch at the 

upper lip of the well casing using a triangular file. 

Record the number of the monitoring well on the inspection form used in the Field Log Book. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-6 

MEASUREMENT OF WATER LEVELS IN MONITORING WELLS 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish procedures for determining 

water levels in monitoring wells as related lo the Phase 3 Soil RFI for SWMUs 6&7. NSWC Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following equipment and field forms are required for determining water levels in monitoring wells. 

Writing Utensil 

Ground Water Level Measurement Form: A copy of the Ground Water Level Measurement Form is 

included in Appendix B, SOP CT0 56-4. 

Bound Field Log Book 

Photoionization Detector (PID) with an 11.7 eV Lamp: The manual for the operation of the PID is found 

in SOP CT0 56-4, Appendix B. 

Well Key 

Electronic Water-level Indicator: The water-level indicator must have a cable of sufficient length to 

reach the water surface and be capable of measurements of 0.01 feet. General instructions for operation 

of electronic water-level indicators are found in Appendix B. Attachment 1. 

Interface Meter: The interface meter must have a cable of sufficient length to reach the water surface and 

be capable of measuremenls of 0.01 feet. The interface meter is required only if analytical data from the 

previous round indicated the presence of Light Non-Aqueous Phase Liquids (LNAPL). Interface meters 

would be used in place of the electronic water-level indicators. Instructions for operation of the interface 

meters are printed on the side of the meter or supplied by the vendor. 

Decontamination Supplies: SOP CT056-9 describes decontamination procedures including 

decontamination supplies. 

3.0 WATER-LEVEL MEASUREMENT PROCEDURES 

3.1 Check the operation of the electronic water-level indicator or interface meter. 

x- .____ 



3.2 Record the well identification (ID), date, and time (using military time) on the Ground Water Level 

Measurement Form. A copy of this form can be found in Appendix B, SOP CT0 56-4. 

3.3 Don non-latex and/or cotton gloves and unlock the well and remove the well cap. 

3.4 Place the well cap on a clean piece of plastic 

3.5 Check the well for the presence of organic vapors in the 2-inch PVC riser pipe as follows: 

1. Calibrate the PID in accordance with the calibration procedures described in SOP CT0 

56-4. Appendix 8. 

2. Insert the PID sample inlet straw through the opening in the pump cap assembly and 

approximately 3 inches into the riser pipe. 

3. Record the meter reading on the ground water level measurement sheet. Allow 3 to 5 

minutes for the headspace above the water level to vent, and the water level to reach 

equilibrium. Always record organic vapor levels from an upwind location during 

monitoring and venting activities. The organic vapors generated in the monitoring well 

headspace are not considered an inhalation hazard as the individual is far enough 

removed from the source when venting. In addition, dilution of vapors accumulated in the 

well head is considered sufficient upon exiting the well into the atmosphere due to general 

air currents. 

3.6 Insert the water-level meter probe (or interface meter probe) through the opening in the pump cap 

assembly. (The probe must be decontaminated before use, according to the procedures in SOP 

CT056-9.) 

3.7 Slowly lower the probe into the well riser pipe until an audible and/or visible signal is produced, 

indicating contact with the water surface. (If the interface probe is used, the first audible and/or 

visible signal will indicate the LNAPL layer and the second signal will be the water layer.) 

3.6 Read the ground water level measurement from the top of the inner casing at the surveyed 

reference point to the nearest 0.01 foot. (If the interface probe is used, the LNAPL and ground 

water level measurements are both read.) 



3.9 Record the water-level measurement on the Ground Water Level Measurement Form. (If the 

interface probe is used, record the readings for the LNAPL layer and the water layer.) 

3.10 Wind the meter cable measuring tape back onto the spool. 

3.11 Replace the well cap and lock. 

3.12 Decontaminate the meter’s probe following the procedures outlined in SOP CT0 56-9 

3.13 Containerize any decontamination fluids and personal protective equipment (PPE) in accordance 

with the procedures described in Section 4-10 of the QAPP. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT056-7 

WELL DEVELOPMENT, PURGING AND STABILIZATION 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedure for well 

development, purging and stabilization for the Phase 3 Soil RFI for SWMUs 6&7, NSWC Crane. Wells 

will be sampled utilizing low-flow techniques. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Non-latex Gloves 

Cotton Gloves 

Writing Utensil 

Monitoring Well Development Record: A copy of this form is included in Appendix B, SOP CT0 56-4. 

Low-flow Purge Data Sheet: A copy of this form is included in Appendix B, SOP CT0 56-4. 

Ground Water Sample Log Sheet: A copy of this form is included in Appendix B. SOP CT0 56-4. 

Bound Field Log Book 

Photoionization Detector (PID) with an 11.7 eV Lamp: General instructions for operations of the PID 

are found in Appendix B, SOP CT0 56-4, Attachment 1. 

Well Key 

Electronic Water-level Indicator: The water-level indicator must have a cable of sufficient length to 

reach the water surface and be capable of measurements of 0.01 feet. General instructions for operation 

of electronic water-level indicators included in Appendix 8, SOP CT 56-4. Attachment 1. 

Electronic Programmable Controller, Model 400: This controller regulates the dedicated bladder 

pump. The manual for the operation of the controller is included in Appendix 8, SOP CT0 56-4, 

Attachment 1. 

Cylinder of Compressed Nitrogen with Regulator: Compressed gas serves as the power source for 

the bladder pump. 

Multiple Parameter and Flow-through Cell Adapter for Water Quality Meter: This unit measures and 

displays field parameters measured in the field including pH, dissolved oxygen, turbidity, oxidation- 

reduction potential (ORP), temperature, and specific conductance. The manual for operation and 

calibration of this unit is included in Appendix B, SOP CT0 56-4, Attachment 1. 



Purge and Development Water Containers: Eight-gallon plastic containers with lids and truck-mounted 

300-gallon polyurethane tank. 

Graduated Cylinder and Stopwatch: Used to calculate flow rate. 

Decontamination Supplies: SOP CT0 56-9 describes required decontamination supplies. 

3.0 PROCEDURES FOR WELL DEVELOPMENT 

Well development will be conducted at wells within the Demolition Range Navy area prior to sample 

collection, Well development will be conducted in order to stabilize and increase the permeability of the 

gravel pack around the well screen, and to restore the permeability of the formation which may have been 

reduced by the wells sitting idle for extended periods. The method of well development to be implemented 

is summarized below. 

3.1 Don non-latex and/or cotton gloves and remove the protective cap from the monitoring well and 

monitor the air within the well bore using a PID. 

3.2 Have the operator insert a surge plunger (also called a surge block) into the well that is approximately 

the same diameter as the well casing. 

3.3 Move the plunger up and down (the full length of the screened interval) within the well aggressively to 

agitate the water, causing it to move in and out of the screens. 

3.4 Continue the plunging action until the field geologist determines that sufficient agitation has occurred 

within the well bore and annulus. 

3.5 Continue development at each well until all fine material and drilling water is removed from the well. 

3.6 Collect measurements of pH, conductivity and temperature during development (stabilized values) to 

determine whether sufficient development has been performed. Stabilization is achieved and 

sammpling can begin when a minimum of one well casing volume has been removed and three 

consecutive readings, taken at 5- to lo-minute intervals, are within the following: 

l PH +/- 0.1 standard units 

l Specific conductance +/- 3 percent 

l Temperature +/- 3 percent 

l Turbidity less than 10 Nephelometric Turbidity Units (NTUs) 



3.7 After the surge block is removed from the well, continue development by overpumping and 

backwashing using a submersible pump. This will be accomplished by alternatively drawing the water 

level down at a high rate (by pumping or bailing) and then reversing the flow direction (backwashing) so 

that water is passing from the well into the formation. 

3.8 Collect any overflow development water into the truck-mounted 300-gallon tank for later disposal. 

4.0 

4.1 

4.2 

4.3 

PROCEDURES FOR WELL PURGING 

Prior to mobilizing to the site, clean, check for proper operation, and calibrate as per 

manufacturer’s requirements the above equipment as necessary (equipment manuals can be 

found in Appendix B, SOP CT0 56-4, Attachment 1). 

Obtain a static, water-level measurement of the well to be purged as described in SOP CT0 56-6. 

Record the information on the Ground Water Sample Log Sheet and the Low-Flow Purge Data 

Sheet which are found in Appendix B, SOP CT0 56-4. Leave the water-level meter suspended in 

the well casing. 

Calculate one well casing volume as follows: 

1. Obtain the total depth of the well from the data provided below: 

Monitoring Well 06-08 

Monitoring Well 06-07 

Monitoring Well 06-12 

Monitoring Well 06-CO1 P3 

Monitoring Well 06-OlA 

62.3 feet 

29.1 feet 

51.7 feet 

55.0 feet 

19.0 feet 

2. Using the static water level, determined in 3.2 and the total depth of the well, calculate the 

well casing volume using the following formula: 

V = (0.163)(T)(?) 

where: 

v = Static casing volume of well in gallons. 

T = Length of water table in feet (linear feet of water). 



4.4 

4.5 

4.6 

4.7 

4.6 

4.9 

4.10 

4.11 

0.163 = A constant conversion factor that compensates for the 

conversion of the casing radius from inches to feet, the 

conversion of cubic feet to gallons, and pi. 

r = Inside radius of the well casing in inches 

Note: For wells of 2-inch radius (4-inch diameter) V = 0.652 gallons per foot of water column. 

Connect the pump controller to the well pump air supply (at the well cap) by following the 

instructions in the pump control manual (a copy of the manual can be found as Attachment 1 of 

Appendix 6, SOP CT0 56-4). The pump controller must be turned off when being connected. 

Connect the nitrogen cylinder to the pump controller. The nitrogen cylinder valve must be closed 

and the regulator line pressure set at zero pounds per square inch (PSI) when being connected. 

Following the instructions found in the water-quality meter manual, connect the flow-through cell to 

the pump discharge line (at the well cap). 

Place the discharge tubing from the flow-through cell to direct the purge water discharge into the 

graduated cylinder or purge-water container. 

Following the instructions in the pump controller manual, start pumping water from the well. 

Start with the initial pump rate set at approximately 0.1 liters per minute. Use the graduated 

cylinder and stopwatch to measure the pumping rate. Adjust pumping rates as necessary to 

prevent drawdown from exceeding 0.3 feet during purging. If no drawdown is noted, the pump 

rate may be increased (to a max of 0.4 liters per minute) to expedite the purging and sampling 

event. The pump rate will be reduced if turbidity is greater than 10 NTUs after all other field 

parameters have stabilized. If ground water is drawn down below the top of the well screen, 

purging will cease and the well will be allowed to recover before purging continues. If possible, 

samples will be collected from these wells within the same E-hour workday and no later than 24 

hours after the start of purging. 

Measure the well water level using the water-level meter every 5 to 10 minutes. Record the water 

level on the Low-Flow Purge Data Sheet. 

Record the water-quality parameters (pH, specific conductance, temperature, turbidity, ORP, and 

dissolved oxygen) measured by the water-quality meter on the Low-Flow Purge Data Sheet every 



5 to 10 minutes. Clean the flow-through cell as needed during purging (e.g., when fluctuating 

turbidity readings are observed). If the cell needs to be cleaned during purging operations, 

continue pumping (allow the pump to discharge into a container) and disconnect the cell. Rinse 

the cell with distilled water. After cleaning is completed, reconnect the flow-through cell and 

continue purging. Document the cell cleaning on the Low-Flow Purge Data Sheet. 

4.12 Measure the flow rate using a stop watch and a graduated cylinder. Remeasure the flow rate any 

time the pump rate is adjusted. 

4.13 During purging, check for the presence of bubbles in the flow-through cell. The presence of 

bubbles would be an indication that connections are not tight. If bubbles are observed, check for 

loose connections and repair as necessary. 

4.14 Sampling can begin when a minimum of one casing volume has been removed and three 

consecutive readings, taken at 5 to 10 minute intervals, are within the following limits: 

pH i 0.1 standard units 

Specific conductance * 3% 

Temperature? 3% 

Turbidity less than 10 NTUs 

Dissolved oxygen _+ 10% 

If the above conditions have not been met after the well has been purged for 4 hours, purging will be 

considered complete and sampling can begin. 

If there is a need to leave a well during purging as a result of Navy activities (e.g. open burning or open 

detonation) or any other reason, there are two options. One, if the sampler must move for 30 minutes or 

less but still has a line of sight to the well, the sampler may leave the pump running and watch the well 

until the sampler is able to return to the well. Two, if for whatever reason, the sampler must stop purging 

for an extended period of time or a line of sight cannot be maintained, the pump and cell will be shut- 

down. All equipment and supplies will be loaded into the sample vehicle, and the well will be secured 

before departing. In both cases, the time purging was stopped and restarted will be noted on the Low- 

Flow Purge Data Sheet. 

4.15 Rinse the flow-through cell and water quality meter probes with deionized water and pack the cell 

and meter for transport. 

CTcl WE6 
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STANDARDOPERATINGPROCEDURE 

NUMBER CT0 56-6 

MONITORING WELL SAMPLING 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedure for monitoring well 

sampling at the Demolition Range Navy (DR Navy) which will be conducted in conjunction with the Phase 

3 Soil RFI for SWMUs 6&7, NSWC Crane. Low-flow sampling techniques will be used for ground wafer 

sampling. Each monitoring well sampled at the DR Navy will be equipped with a, 1.66-inch-diameter PVC 

bladder pump and polyethylene tubing. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

The following field forms and equipment are required for low-flow sampling of monitoring wells. 

Numbered Ground Water Sample Log Sheet: A copy of this form along with instructions for its 

completion is included in Appendix 8, SOP CT0 56-4. 

Writing Utensil 

Non-latex Gloves 

Cotton Gloves 

Bound Field Log Book 

Labeled Sample Containers: See SOP CT0 56-10 for sample identification procedures and contents of 

labels. 

Numbered Tag for each Sample Container: A copy of this tag is included in Appendix B, SOP CT0 56- 

4. 

Electronic Programmable Controller: The programmable controller regulates the bladder pump. The 

manual for the operation of the controller is found in Appendix B, Attachment 1 of this QAPP. 

Cylinder of Compressed Nitrogen with Regulator: Compressed gas is the power source for the 

bladder pump. 
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Plastic Storage Bags 

Shipping Containers 

3.0 MONITORING WELL SAMPLING PROCEDURES 

3.1 Before the well is sampled, the inspection procedures described in SOP CT0 56-5, the water-level 

measurements described in SOP CT0 56-6, and the well-purging procedures described in SOP 

CT0 56-7 must be completed. initiate sampling when the well is stabilized in accordance with SOP 

CT0 56-7. 

3.2 Record the sample time (using military time) on the Ground Water Sample Log Sheet. 

3.3 Don non-latex and/or cotton gloves and with the pump continuing to run, immediately start filling 

sample bottles directly from the pump discharge. Allow the pump discharge to flow gently down the 

inside of the container with minimal turbulence when filling sample containers. Avoid immersing the 

discharge tube into the sample as the sample container is being filled. 

3.4 Cap each container immediately after filling. 

3.5 Record the time that the sample container was filled on the numbered Ground Water Sample Log 

Sheet and on the numbered sample tag. 

3.6 Using a wire tie, secure the associated numbered tag to each sample container. 

3.7 

3.0 

3.9 

3.10 

3.11 

Place the tagged sample container into a plastic storage bag and then into a cooler containing ice. 

Repeat steps 3.2 through 3.7 for each sample container collected. 

The pump rate should not be adjusted after sampling has commenced. If it becomes necessary 

to adjust the pump rate, document the change on the Ground Water Sample Log Sheet. 

All samples will be collected into pre-preserved bottles (if required) supplied by an approved 

laboratory. Table 4-3 of this QAPP includes information on preservation requirements. 

Types of sample containers, sample volume, preservation requirements, and holding times are 

summarized in Table 4-3 of this QAPP. All sample containers will be supplied by the laboratory, 

and the laboratory will pre-preserve all sample containers, where appropriate. 



3.13 After completing all sampling actives, remove the pump by pulling on the well cap assembly, and 

slowly remove the pump and tubing from the well. As the tubing is being removed from the well, 

coil the tubing into a manageable size. When the tubing, pump, and cap have been removed from 

the well, secure the coil of tubing using string or plastic wire ties and lay it on the plastic sheeting. 

The tubing will be disposed of and the pump decontaminated following procedures in SOP CT0 56- 

9. Wear clean, disposable surgical gloves while handling the pump assembly. 

3.14 Replace the outer protective well cap and lock the well. 

3.15 Record the number(s) of the Ground Water Sample Log Sheet in the Field Log Book. 

3.16 All equipment will be cleaned and packed into the sample vehicle for transport. 
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STANDARDOPERATlNGPROCEOURE 

NUMBER CT0 56-9 

DECONTAMINATION OF FIELD SAMPLING EQUIPMENT 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish the procedures to be followed 

when decontaminating non-dedicated field sampling equipment for the Phase 3 Soil RFI for SWMUs 

6&7, NSWC Crane 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing Utensil 

Non-latex Gloves 

Cotton Gloves 

Field Log Book 

Potable Water 

Deionized Water 

LiquiNox Detergent 

Brushes, Spray Bottles, Paper Towels, etc. 

3.0 DECONTAMINATION PROCEDURES 

3.1 Don non-latex and/or cotton gloves and decontaminate sampling equipment prior to field sampling 

and between samples. 

3.2 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a 

spray bottle or by dipping. Collect the potable water rinsate into a container. 

3.3 Wash the equipment with a solution of LiquiNox detergent. Prepare the LiquiNox wash solution in 

accordance with the instructions on the LiquiNox container. Collect the LiquiNox wash solution 

into a container. Use brushes or sprays as appropriate for the equipment. 
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3.4 Rinse the equipment with potable water. Rinsing may be conducted by spraying with water from a 

spray bottle or by dipping. Collect the potable water rinsate into a container. 

3.5 Rinse the equipment with deionized water. Rinsing may be conducted by spraying with water 

from a spray bottle or by dipping. Collect the deionized water rinsate Into a container. 

3.6 Remove excess water by air drying, shaking, or by wiping with paper towels as necessary. 

3.7 Document decontamination by recording it in the Field Log Book. 

3.0 Containerized decontamination solutions will be managed in accordance with the procedures 

described in 4.10 of the QAPP. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT056-10 

SAMPLE IDENTIFICATION NOMENCLATURE 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to establish a consistent sample 

nomenclature system that will facilitate subsequent data management for the Phase 3 Soil RFI for 

SWMUs 6&7, NSWC Crane. The sample nomenclature system has been devised such that the following 

objectives can be attained: 

l Sorting of data by matrix 

. Maintenance of consistency (field, laboratory, and dais base sample numbers) 

l Accommodation of all project-specific requirements 

. Accommodation of laboratory sample number length constraints 

. Ease of identification and direct link to site, sample type, location and depth. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Pen with Indelible ink: To be used specifically for filling out sample labels. 

Sample Tags: Each sample tag will be numbered. An example of a sample tag can be found in SOP 

CT0 56-4. 

Sample Container Labels: Each label will be numbered the same number as the associated sample tag. 

An example of a sample label can be found in SOP CT0 56-4. 

3.0 SAMPLE iDENTiFiCATiON NOMENCLATURE 

3.1 Environmental Samples 

All environmental samples taken as part of this QAPP at NSWC Crane will be properly labeled with a 

sample label affixed to the sample container and a sample tag tied around the neck of the sample 

container. Each sample will be assigned a unique sample tracking number. The sample tracking number 

will consist of a four segment alphanumeric code that identifies the sample site, type of sample, sample 

location, and depth of sample (and where applicable, whether the sample is filtered). 



The alphanumeric coding to be used in the sample system is explained in the diagram and the 

subsequent definitions: 

Soil SamDies: 

ww j - 1 bw 1 - 1 W-0 1 - 1 VW 

(Site ID) I (Type) (Location) ) (Depth) 

Character: 

A = 

N = 

Site ID, A 

ORR = 

OPR = 

SB = 

Alpha 

Numeric 

Old Rifle Range 

Old Pistol Range 

Soil Boring 

Samole Location: 

Location 1 = 01 

Location 2 = 02, etc 

01 = soil collected from 0 to 1 foot bgs 

03 = soil collected from 2 to 3 feet bgs 

For example, a soil sample collected from 0 to 1 foot at sampling location 04 in the ORR will be 

designated as 070RR-SB-04-01, or a soil sample collected from 3 to 4 feet at sampling location 05 in the 

OPR will be designated as 070PR-SB-05-04. 

Aaueous SamDIes: 



AA AA 
Site ID ( Sample Type ( 

NNNN 
Locaiion 

I NN I A 
( Roundldentifier 1 Filtered 

(When applicable) 

Character Tvoe: 

A = Alpha 

N = Numeric 

DR = Demolition Range 

SamD/e Tvoe: 

GW = Groundwater 

Location: 

The location is the we// ID number. The we// number is used to identify the location of monitoring we//s. 

Round Identifier: 

The round identifiers will denote the number of times a location is sampled. First event, or replicate 

samp/e, will be labeled as 01, the second replicate will be labeled as 02 each additional sampling replicate 

wi// increase by one. 

Filtered: 

F = Filtered dissolved; no entry in this segment signifies an unfittered (total) sample. 

For example, the first ground water sample collected from monitoring well 0607 at the Demolition Range 

(SWMU 06) for an unfiltered sample would be designated as 06-GW-0607-01. 

4.0 FIELD QUALITY ASSURANCE/ QUALITY CONTROL SAMPLES 

Field quality assurance/ quality control (QAIOC) samples are described in Section 8.1 of the QAPP. They 

will be designated with a different coding system. The QC code will consist of a two-segment, 



alphanumeric code that identifies the sample medium (for duplicates only), QC type, and date. The QC 

types are identified as: 

l SW = Source Water 

. RB = Rinsate Blanks 

. FB = Field Blanks 

. FD = Field Duplicates 

For example, a field duplicate of sample 070PR-SB-05-04 obtained on October 3, 1999 would be 

designated as: 070PRFD-100399-01, This allows duplicates to be submitted as “blind” samples to the 

analytical laboratory. The suffix 01 allows for more then one duplicates to be taken in a day. 01 being the 

first duplicate of 10/3/99, 02 the second 03 etc. Sample log sheets, not received by the analytical 

laboratory, will document duplicate sample locations. 

Matrix spike and laboratory duplicate (MS) samples will be designated on the field documentation forms 

and samole labels. 

The sampling time recorded on the chain-of-custody form, labels, and tags for duplicate samples will be 

0000 so that the samples are “blind” to the laboratory. Notes detailing the sample number, time, date, and 

type will be recorded on the sample log sheets and will document the location of the duplicate sample 

(sample log sheets are not provided to the laboratory). 

Matrix Spike and Matrix Spike Duplicate (MS/MSD) samples will be designated on the field documentation 

forms and chain-of-custody form. 
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STANDARD OPERATING PROCEDURE 

NUMBER CT0 56-11 

SAMPLE PRESERVATION, PACKAGING, AND SHIPPING FOR GROUND WATER 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to describe the procedures for sample 

preservation, packaging, and shipping to be used in handling ground water, surface water, and spring 

water samples obtained for chemical analysis during the Phase 3 Soil RFI for SWMUs 6&7. NSWC 

Crane. 

2.0 REQUIRED FIELD FORMS AND EQUIPMENT 

Writing Utensil 

Shipping Labels: An example of this label is found in SOP CT0 56-4 in this QAPP. 

Custody Seals: An example of this seal is found in SOP CT0 56-4 in this QAPP. 

Chain-of-Custody (COC) Forms: An example of this form is found in SOP CT0 56-4 in this QAPP. 

Sample Containers with Preservatives: All sample containers for analysis by fixed-base laboratories will 

be supplied, with preservatives added (if required) and deemed certified clean by the laboratory. 

Sample Shipping Containers (Coolers): All sample shipping containers are supplied by the laboratory. 
Packaging Material: Bubble wrap, ZipLo@ bags, strapping tape, etc. 

3.0 PROCEDURES FOR SAMPLE PRESERVATION, PACKAGING, AND SHIPPING 

3.1 Table 4-3 of this QAPP establishes requirements for sample preservation. The laboratory 

provides pre-preserved sample containers (as required) for the analytical parameter for which the 

sample is to be analyzed. All samples will be held, stored, and shipped at 4°C. This will be 

accomplished through refrigeration (used to hold samples prior to shipment) and/or ice. 

3.2 The sampler shall maintain custody of the samples until the samples are relinquished to another 

custodian or to the common carrier. 

3.3 Check that the sample container is properly identified (SOP CT0 56-10) on the label and tag, the 

lid securely fastened, and the container sealed in a ZipLo@ bag. 

~.-_- -. ----. -- 



3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

3.11 

3.12 

Place the sample container into a bubble-out shipping bag and seal the bag using the self-sealing, 

pressure sensitive tape supplied with the bag. 

Inspect the insulated shipping cooler. Check for any cracks, holes, broken handles, etc. If the 

cooler has a drain plug, make certain it is sealed shut. If the cooler is questionable for shipping, 

the cooler must be discarded. 

Place the sample container into a shipping cooler in an upright position (containers will be upright, 

with the exception of the 40-ml vials). Continue filling the cooler with samples and packing 

material until the cooler is full and the movement of the sample containers is limited. 

Place a temperature blank in the cooler. Record the temperature of the temperature blank on the 

COC. If the cooler contains samples to be analyzed for VOc’s, place a trip blank into the cooler. 

Fill the voids in between the bubble-out shipping bags with ice and continue filling the cooler with 

ice to the top, using a minimum of eight pounds of ice for a medium-size cooler. 

Complete a COC for each cooler. List on the COC each sample bottle contained in the cooler. 

Include the air bill number on the COC. Use a ballpoint pen and make sure that all of the carbon 

forms are legible. SOP CT0 56-4 contains instructions for completing the COC. 

Place the original (top) signed copy of the COC Form, listing only those samples contained in that 

particular cooler, inside a large ZipLoC bag. Tape the bag to the inside of the lid of the shipping 

cooler. 

Close the cooler and seal the cooler with approximately four wraps of strapping tape at each end 

of the cooler. Prior to wrapping the last wrap of strapping tape, apply a signed, numbered, and 

dated custody seal to each side of the cooler (a total of four signed custody seals must be used 

per cooler). Cover the custody seal with the last wrap of tape (transparent). This will provide a 

tamper evident custody seal system for the sample shipment. SOP CT0 56-4 contains 

instructions for completing the custody seal. 

Affix a shipping label to the top of the cooler containing all of the shipping information, Overnight 

(e.g. FedEx Priority Overnight) courier services will be used for all sample shipments. 



3.13 All samples will be shipped to the laboratory no more than 72 hours after collection. Under no 

circumstances will sample hold times be exceeded (See Table 4-3 of this QAPP). 
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1.1 Purpose 

1.1.1 The purpose of this SOP is to detine the process of creating SOPS and Methods, 

1.2 Scope 

1.2.1 SOPS are considered to be administrative and other non-analytical tasks. 

1.2.2 Methods are considered to be technical analytical procedures and are generally derived 
from EPA or other analysis methods. Both have similarities and differences in structure 
and necessary elements. This document assumes that the user either has some knowledge 
of the word processor being used or can figure out how to perform the basic operations 
necessary. 

1.2.3 This SOP does not address document control except as it relates to numbering of the 
SOP. Document control is addressed in Laucks SOP LTL-1002. 

2. Procedures 

2.1 Word Processing Format 

2.1.1 All new SOPS are written in WORD 6 format (or higher when accepted by QA). Older 
versions of SOPS may be written in WORD 2 or XyWrite, however, these formats should 
be updated to meet the current format as they are revised. 

2.1.2 Flow charts may either be photocopied from methods, scanned and inserted into the 
document electronically or prepared from programs such as Flow 4 (Patton & Patton 
Software) and inserted into the document electronically. Any of these electronic files 

-, should be kept together with the electronic version of the document to facilitate its 
modification and inclusion into future updates. 

2.2 Initiating an SOP or Method - 

2.2.1 Prior to creating a new SOP or Method or revising an existing document, the prospective 
author or supervisor should first complete a Document Control Form as specified in the 
document control SOP, LTL-1002. This form can be obtained from the QA Department. 

2.2.2 SOPS are considered to be administrative and other non-analytical tasks. Methods are 
considered to be technical analytical procedures and are generally derived from EPA or 
other analysis methods. For tracking and control purposes, all will be assigned a number 
by the QA Officer or designee. This number will begin with the letters LTL- (such as this 

Laucks Testing Laboratories, Inc. 
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SOP, LTL-1001). A number should be obtained from QA before the author begins 
writing the SOP but if this is not possible, a number m be obtained before the SOP can 
be turned in for review. 

2.2.3 

2.2.4 

2.2.5 

: 

2.26 

2.2.1 

If a revision of a previous document is being undertaken, the SOP or Method number will 
remain the same but the revision number will be incremented. Revision numbers of new 
documents will automatically be assigned as 0 with subsequent revisions generally being 
incremented by 1 (1,2,3, etc.). 

The author may then use the appropriate m template (SOPhead, Iorgtemp or 
Orgtemp) from the File][New] menu presented in &&. Hardcopies of these formats 
are not included in this SOP but may be accessed by the reader using the above means. 
These formats may change somewhat without updating of this SOP but if the author 
accesses the template from the laboratory network in tbis manner, the latest version will 
be automatically used. 

These are meant for guidance only and changes to the formats will be allowed if they 
present a more complete and accurate account of method performance. While it is 
entirely up to the author to change any part of one of these templates to suit the specific 
procedure, these elements will be looked at in the review process and must be included 
unless they are inappropriate to the procedure being described. 

2.2.5.1 SOPhead is a general SOP template. This template is NOT to be used for 
analytical methods as it does not contain all of the necessary elements of a 
method (i.e. QC requirements). Specific elements of a method are outlined 
below and in the method templates Iorgtemp and Orgtemp. 

2.2.5.2 OretemD is the method template which @G been created for chromatographic 
analytical methods. It is primarily written for organic analysis but may also be 
applied to such inorganic techniques as ion chromatography. 

2.2.5.3 Ioreteme is for most non-chromatographic methods, which comprises most 
inorganic analyses. - 

The template should be opened and appropriate information filled in. Most of the items 
which should need input are highlighted in red in the template. This does not mean that 
text which is black cannot be modified or even deleted if it is not pertinent to the analysis 
in question. 

Draft versions of SOPS should be worked on in the “projects” drive @: on most 
computers). They should then be located in the p:\sop directory under the subdirectory 
most relevant to the areas addressed by the SOP. For instance, in writing this SOP, it was 

Lauch Testing Laboratories, Inc. 
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stored in p:\sop\qa-sops. Metals SOPS would be worked on in the p:\sop\metals 
subdirectory. QA will transfer the final document to the appropriate location for 
permanent storage and archival in order to maintain copies of all of the appropriate 
revisions. 

2.3 Revising an SOP 

2.3.1 QA will transfer the last revision of the SOP to P:\SOP\[depurtmenf] where the author 
will make whatever changes are considered necessary. Note, the tile will now be either a 
.doc file or given the extension .ROO, .ROl, .ROZ....(depending on the revision), rather 
than a blank template. As noted earlier, if the older version in not in the latest m 
format, it should be converted. After acceptance of the revision, QA will again transfer 
the approved revision back to a generally inaccessible location in the QA directory. 

3. Elements Of An SOPlMethod 

3.1 Elements 

3.1.1 

3.1.2 

= 3.1.3 

3.1.4 

Almost all SOPS and methods are referred to in the general sense as SOPS. However, in 
some sense, they differ. 

SOP formats are more general and free-form, not requiring the same specific elements as 
a Method. SOPS need only have the appropriate cover (title and revision number as on 
the cover of this SOP), header information, table of contents, introduction and scope, and 
specific operating procedures (including any appropriate appendices). Other elements 
may be present, depending upon the subject, but since SOPS will cover rather broad- 
ranging topics, no repetitive elements other than the above are currently considered 
necessary. 

Methods contain the appropriate cover (title and revision number as on the cover of this 
SOP), header information, table of contents, introduction and scope, equipment, reagents, 
specific operating procedures, calibration and quality control (including corrective 
actions), and any appropriate appendices. They should also include data package 
assembly information and run sequences. Appendices should include preparation of 
standard solutions, a Method QC Table and a procedural flow chart. 

All of the SOP/Method templates contain a title page. The title page consists of the 
following features: 

Laucks Testing Laboratories, Inc. 
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. The laboratory name 
l The SOP/Method number (assigned by QA Officer) 
l The title of the SOP including EPA, SW846, Standard Methods or other 

method number reference when appropriate 
l The revision history (revision number and date of approved revision) 
l Signature of Author and date signed 
l Signature of managerial reviewers (minimally, the QA Officer and Lab 

Director but may include the Divisional Manager and/or Technical Director) 

3.1.5 All of the SOP/Method templates contain a header record which identifies the 
SOP/Method number, revision, date, page number and pages, and the method or revision 
it replaces (if any), such as for this SOP. The header should appear on all pages except 
the cover page and any pages that may be attached as appendices which are not part of the 
document itself. This record is not readily apparent in the “normal” mode of J&& 
templates but must be completed by the author. 

3.1.5.1 In word. choose [view] [Header/Footer]. Then fill in the appropriate 
information, and [Close]. This information may be modified later by following 
the same steps. It may also be modified by using the page Layout] selection 
from the piew] mode and changing the appropriate selection. 

3.1.6 Though not required, it is prefemzd that the SOP also contain a footer which identifies the 
laboratory. It is preferred that both header and footer are separated from the document 
text by a double line followed (header) or prefaced (footer) by a carriage return such as 
on this SOP to separate the header or footer from the text. 

3.1.7 All of the SOP/Method templates contain a Table of Contents. The table of contents will 
be titled as such and include the header information. It should enumerate all of the major 

t: sections of the SOP and where they are located, including appendices. 

3.1.8 All SOPslMethods contain an Introduction and Scope. This section should include a 
brief description of the process delineated in the rest of the text. Where the process 
described varies from an accepted methodology (such as SW 846 or CLP), the variations 
should be clearly depicted in this section. 

3.1.9 In methods, sample collection. storage, and holding times should be clearly outlined. 

3.1 .lO A part defining terms, particularly those which are specific to that procedure and may not 
be familiar to all readers is a valuable element of any procedure. This section is a 
standard part of the templates. 

Lauds Testing Laboratories, Inc. 
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3.1.11 All SOPsMethods contain a section called Equipment List and Standards (and/or 
reagents). All equipment and solutions necessary to complete the process described 
should be outlined in this section. 

3.1.12 All SOPsMethods contain a section called Safety Precautions and Waste Disposal. Any 
potential safety hazards should be depicted here as well as all waste disposal processes 
that may be entailed. If disposal involves pouring the waste into a collection container, 
that is all the description that is needed. The SOP then only need reference the waste 
disposal SOP for final disposal. 

3.1.13 Where appropriate (almost always in Methods), the document should contain a section on 
Calibration and Quality Control. This will discuss all elements related to calibration and 
calibration verification. It will also discuss QC samples, frequency of all calibration and 
QC samples, criteria for all of these samples (including how to calculate %D, % recovery, 
RPD or whatever other criteria that might be appropriate), and corrective actions should 
any of them fail to meet their respective criteria For most methods, a table should also 
be provided in one of the appendices which briefly outlines this same information. The 
bulk of the descriptive text, however, must appear in this section. 

3.1.14 A section called Operation Procedures must be included in all SOPsMethods which 
thoroughly describes the actual process. Some might consider this to be the heart of the 
procedure, where all analytical or other operational information is fully described in 
sufficient detail such that one who is reasonably familiar with the process could perform 
the procedure using only the SOP, with no special knowledge other than the basic 
principles involved and a general competence in the techniques. 

3.1.15 A section should be contained in all methods called Reports. This should outline all 
analytical and QC reports and how they are presented, including control charts for many 

r methods. This section should also include data package organization. If it is simpler to 
present some of this information in an appendix, the author may choose to use this 
approach. However, authors are encouraged to minimize the necessity of readers to 
reference too many sections of a procedure at one time to figure out all of the specifics of 
a process. In other words, it should be as easy to follow as possible and not force the 
reader to look in multiple sections of the SOP to find all of the information necessary for 
one relatively small part of the process. 

3.1.16 Finally, SOPS and Methods, while not always required, will often contain Appendices. 
Two specific appendices common to most methods are a Quality Control Summary Table 
and a flow chart which depicts the basic steps involved in completing the process in the 
routine order and which includes the evaluation of successful completion of that process 
(i.e. “Is the QC in Control? If so, report the data. If not, what next?“) 

Lauds Testing Laboratories, Inc. 
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3.2.1 Save the document under a name that will be readily recognizable. Generally, QA will 
store SOPS using the SOP number LTL-XxXx with extensions 100, ~01, etc. to denote 
the revision. An update should be renamed by incrementing the extension by 1 (i.e. .rOI 
becomes ~02, etc.). It is not necessary that the writer of the SOP use this convention but 
may save it as a normal WORD .doc file with a readily recognizable name. QA will then 
rename the SOP when it is returned to permanent storage. 

3.2.2 In word. this may be accomplished by selecting [File][Save as] and filling in the 
requested information. 

3.2.3 Note that if you want to save the document to any other drive or directory than it was 
caged from, you will have to specify that path. The same conventions should be used to 
store the document as were discussed earlier in section 2. 

3.3 After Completion of the Draft SOP 

3.3.1 After the document has been written to the satisfaction of the author, it should be fust 
passed to the department/division manager (unless that’s who wrote it) for technical 
review. From there, the QA Officer and Lab Director will review and approve the 
document. QA will distribute all approved and signed documents. An unapproved (fully 
signed) SOP or Method document is not considered official. Other details of the 
document tracking process arc discussed in that SOP (LTL-1002). 
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1. Introduction and ScoDe 

1.1 Purpose 

1.1.1 The purpose of this SOP is to describe the system under which Laucks creates and tracks 
controlled documents. This insures that the latest, approved version is in use and that 

_ prior versions are kept on file but are not available for unauthorized use. It forbids the 
use of unapproved or expired copies of methods or procedural documents. This includes 
but is not limited to procedural SOPS, QA documents, and analytical methods. Other 
dqcuments may be included under this system at Laucks discretion. _ 

1.2 Document Types 

1.2.1 Laucks recognizes two types of documents. :< 

l SOPS are considered to be administrative (such as this document or others dealing 
with data review or sample entry) or they may be analytical procedures (methods). 

. Guidance and other miscellaneous documents may be generally broader in scope and 
utility than SOPS, examples being the laboratory QA Plan, Software Quality 
Assurance Plan or Chemical Hygiene Plan. 

1.3 Scope 

1.3.1 The protocol for initiating new documents is outlined, as well as the process for their 
approval. The tracking process is also outlined as is distribution to appropriate 
individuals and replacement of outdated copies with updated versions. 

1.3.2 This SOP does m attempt to describe the actual creation of documents except to require 
that certain elements be present in order that the document may be tracked and controlled. 
Other SOPS (such as Elements of SOP and Method Formats) describe the structure or 
other elements required for a specific type of document. 

2.1 Initiation and Updating of Documents 

2.1 .I In order to track the status of documents, it is necessary to first be aware of what 
documents are in the process of being created, reviewed or revised. In order to do this, 
the Document Control Form is used (see Appendix A). Prior to beginning the creation or 
revision of any SOP or other controlled document, this form should be filled out. It will 
be kept on file in the QA Department so that it will be known which documents are in the 
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process of being written or revised, and who is the primary responsible person for 
creating, reviewing or revising it. 

2.1.2 The form should be filled out by either the individual responsible for the creation or 
revision, their Department Supervisor, or Division Manager. Creation or revision of 
documents may also be assigned by the Laboratory Director, Technical Director, or QA 

. Officer to specific individuals. The form, however, must be approved and kept on file by 

2.1.3 

2.1.4 

2.1.5 

the QA Department. 

Copies of this form will be given to the responsible individual and the appropriate 
Division Manager. Originals will be kept on file in the QA Department. This insures 
that all responsible parties are informed of the initiation of the creation or revision 
process. This form should be filled out as soon as it is determined that the creation or 
revision of a document is necessary and a responsible party has been assigned. Thesa 
forms will also be issued approximately ammally in order to initiate the review process 
for existing SOPS. 

It is recognized that some documents may have been written prior to completion of the 
Document Control Form or that it may be decided that some documents which are 
already in existence should be placed into the document control system. Unless these 
documents are ready for immediate approval, and acceptance by the Lab Director, QA 
Department and/or other responsible parties, in other words, not in a draft or review 
status, the document control form should be filled out. 

Shortly after the Document Control Form is approved and distributed by the QA 
Department, an entry will be made in a database maintained by QA which tracks the 
status of that document. All documents which have been previously approved but are 
currently in the process of being revised will remain in force until revisions have 
been completed and approved. 

2.2 Tracking and Control of Existing Documents 

2.2.1 Most documents, particularly SOPS and administrative documents, will be assigned 
document numbers beginning with LTL. The scheme for numbering documents then 
proceeds as follows: The most important designator is the “thousands” place. If it is 
unclear which “hundreds” place designator is appropriate, the one which appears to be 
most appropriate may be used. This SOP will not be considered to have been violated if 
an incorrect “thousands” or “hundreds” place designator was used but every effort will be 
made to use the correct designators in order to maintain a more logical organization. This 
organization, although preferable, is not necessary for actual control of the documents as 
long as each complete LTL designator is unique. Unique numbering is enforced by the 
SOP database. 

Lauds Testing Laboratories, Inc. 

-- - .---- 



SOP No: LTL-1002 
Revision: 4.0 
Date: 12/14/99 
Page: 5of18 
Replaces: 3.0 

l 

LTL-1000 QA / Administration 
LTL-2000 Health and Safety 
LTL-3000 Organic Extractions 

LTL-4000 Sample Control, 
-4100 Project Management 
-4200 Document Management and Reporting 

LTL-5000 Computer Systems (LIMS I MIS) 
LTL-6000 Miscellaneous 

LTL-7000 Metals Digestion 
-7100 ICP Analyses 
-7200 ICP/MS Analyses 
-7300 Graphite Furnace Analyses 
-7400 Flame Atomic Absorption Analyses 
-7500 Cold Vapor Atomic Absorption Analyses 
-7600 Gaseous Hydride Atomic Absorption Analyses 

LTL-8000 Gas Chromatography, Volatiles 
-8100 Gas Chromatography, Semivolatiles 
-8200 GC I Mass Spectrometry 
-8300 HPLC 
-8400 Other Organic Analyses 

LTL-9000 Conventional Chemistry- Titrimetric Analyses 
-9100 Conventional Chemistry- Spectrophotometric / Instrumental 

Analyses 
-9200 Conventional Chemistry- Gravimetric Analyses 

2.2.2 original documents will always be given a revision number of 0. Subsequent revisions, 
no matter how minor the revision, will be incremented by one. 

2.2.3 In addition to the numbering and revision documentation, the document must also be 
given a title which will uniquely identify the document content. If the document is an 
analytical method, the method reference should be incorporated into the title. One 
example of this might be “Organochlorine Pesticides and PCBs by SW 846 Method 
8081A.” 

2.2.4 SOPS, Methods, and many other documents must have header information which clearly 
- indicates the document number, revision, date of revision, and document replaced by 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-1002 
Revision: 4.0 
Date: 1204199 
Page: 6of18 
Reolaces: 3.0 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

SOP No: LTL-xxxx 
Revision: 1 
Date: 12114199 
Page: xofxx 
Replaces: 0 

- 

ti 

As a minimum, approved documents are signed by the author, QA, and the Laboratory 
Director. They may also be signed by other critical supervisory personnel as deemed 
appropriate by QA. In general, methods will either be written by these supervisory 
personnel and not require an additional signature, or they will be written by an individual 
(signed), reviewed by a supervisor (signed), and approved by QA and the Lab Director. 

Once a document has successfully undergone review and been signed-off by the author of 
the document and all of the other appropriate individuals (Laboratory Director, QA 
Officer, and, where appropriate, Technical Director, Division Managers, etc.), it is added 
to the SOP databaSe list. Only approved documents and their most currently approved 
revisions are noted on these lists. These lists are broken down by department and 
distributed to department supervisors with the distribution date indicated. New lists are 
distributed whenever a new document or revision is added. 

A database is maintained by the QA Department which, as a minimum, will track the 
document number, Department, revision number (or New or Draft if the document is 
incomplete), responsible individual, title and SOP Manual distribution (if the document 
has been completed and approved). Also tracked are the most recent revision date, the 
next revision due date, the last review date and, if any version existed under the previous 
SOP system, the previous SOP number. Only the applicable fields among these latter 
fields need be filled out. A copy of the screen form is presented in Appendix B. 

Types of reports available from the SOP database include a table of contents for each 
SOP book, which are printed out whenever SOPS are released, automated Document 
Control Forms similar in content to the one in Appendix A, reports on SOPS due for 
review, and reports on SOPS overdue for review. The latter forms enable QA to assign 
and to track the status of SOPS which are up for their annual review. As this is an Access 

Lauds Testing LaboraIories, Inc. 
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Database, any other type of query or report form can be generated that uses any of the 
information previously noted in the above paragraph and in Appendix B. 

2.2.9 Copies of the most c-t documents are kept on tile in the QA Department and 
departmental specific documents are kept by the departmental supervisor in ring-binders 
which are available to all analysts and other appropriate staff. The SOP manuals are 

- maintained in key locations throughout the laboratory. The SOP manuals contain only 
those SOPS pertinent to that area of the laboratory. The SOP manual locations are 
presented in Appendix C. These departmental copies are stamped with a Controlled 
Document Stamp (See Appendix D) in either red or black annotated with redpen. These 
copies, which are tracked by the QA department, will be replaced when a newer version 
has been completed and signed-off. The color of the Controlled Document Stamp and/or 
annotation, will be black on subsequent secondary copies and will not be directly tracked 
by the QA department as these documents are considered uncontrolled. < 

2.2.10 It is the Departmental Supervisor’s responsibility to ensure that their staff have copies 
of the most recent version of any document available to them. Keeping copies of 
outdated versions is inappropriate as they may be inadvertently used by uninformed 
individuals. When revised versions are issued, the old versions will be collected from the 
SOP books and usually disposed. In addition, the SOP book table of contents will be 
up&ted to reflect the revised SOP(s). 

2.2.11 It is inappropriate for any individual to be working from an unapproved copy of a 
method or procedure. This means that individuals must not be working from copies 
of controlled documents. If an individual must consult an SOP, they must consult a 
controlled copy, which is readily available in a number of areas throughout the 
laboratory. 

2.2.12 When documents are distributed to the departmental supervisor, a copy of the signature 
list(s) for the specific document(s) is/are also distributed. The signature lists are returned 
to the QA department when completed. 

2.2.13 Departmental supervisors will ensure that the most recent versions of all appropriate 
documents are made available to all affected staff members. When this occurs, three 
things must happen. 

l Newly distributed versions are placed in the SOP manuals. 

. The signature lists for the current documents are signed and dated as staff complete 
reading the SOPS. In addition, as staff new to a particular task (SOP) are trained, the 
departmental supervisor will ensure that they have read and signed the signature list 

Lauds Testing Laboratories, Inc. 
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for that SOP. This may require that the supervisor request a new SOP signature list 
for that staff member so that they can sign the SOP for newly assigned tasks. 

. The departmental supervisor is responsible for ensuring that all outdated versions of 
SOPS are discarded or destroyed when the newer revisions are issued. 

2.2.14 Note that although any person capable of performing a documented task should be in 
possession of or have access to a current, officially assigned copy, the possession of a 
copy of any SOP or method does not imply that the individual in possession is qualified 
to perform the task detailed. They must still be properly trained in the techniniues 
involved. 

2.2.15 Note that versions of methods or SOPS which have been given to regulatory agencies or 
clients are generally uncontrolled in that they will not be updated except by specific, 
arrangement. Controlled documents may be released to clients upon specific 
arrangement. However, the laboratory can only control the document and any updates up 
to the point they are provided to the client. It becomes the client’s responsibility to then 
ensure that they are referencing the most recent versions in their own documentation. 

2.3 Storage and Filing of Controlled Documents 

2.3.1 Controlled documents will be kept by the QA Department. Master originals of the 
documents will be stored in a secure file and will generally not be used except to act as 
the reference copy and make intermediate “reproduction” copies. 

2.3.2 Reproduction copies will be used to make subsequent copies for distribution to the 
laboratory and other authorities. These will be filed in QA but may not be stored in the 
same secure manner as the master copies. 

2.3.3 Both master original and reproduction copies will be filed in order of their SOP number 
as defined previously. 

2.3.4 Electronic versions of all controlled documents are also kept on file by QA. These 
versions are stored in an area of the laboratory network which has limited access to 
designated individuals. These electronic copies will be given names as closely matched 
as possible to their document or SOP number. Original documents and revisions will be 
given the extension .ROO or .ROl, etc. to indicate their revision number. Should multiple 
files be necessary to create a given document, they will be incorporated into a 
subdirectory with similar naming conventions. 

-. 0 
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2.3.5 Copies of these electronic versions of SOPS will be distributed to individuals who have 
been assigned a revision. No other copies of these controlled documents should be kept 
by laboratory staff in order that unapproved copies of the document do not proliferate. 

2.4 Review and Updating of Documents 

2.4.1. In order to facilitate updates to documents without violating the practices outlined in the 
SOP, and in order to insure all approved updates have indeed been incorporated into the 
document, an “SOP Update” form (Appendix E) should be used. This form may be filled 
out at any time by an analyst or supervisor. Before the change can be brou&t into 
practice, however, it must approved by QA. QA may also choose to consult the area 
supervisor, Division Manager, or other senior staff before incorporating the procedure 
into the routine practice. A copy of this form will be kept with the laboratory controlled 
copy m a copy must be filed with QA. When it is time to update the SOP, ch&F 
outlined on these forms will be incorporated into the revision. 

2.4.2 Unless major changes to SOPS are required, SOPS should be reviewed approximately 
annually. Changes which do not require immediate update are typos or wording changes 
which do not inhibit the correct interpretation of the operation involved. Items which 
could lead to misinterpretation or incorrect performance of the methods should be 
corrected as soon as feasible. At the time of any revision, items addressed in the “SOP 
Update” forms will be incorporated into the SOP. In addition, any other updates 
determined at the time of the review will be added. Each review will be documented on 
the Document Control Form (Appendix A). 

a 
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DOCUMENT CONTROL FORM 

Generate new document 

Modify existing document 

Review existing document 

Document No.: 

Document Title: 
:: < 

a Assigned to: Date: 

The aforementioned document has been reviewed and does not require modification at this time: 

Reviewer: Date: 

Purpose for generation or modification of document and comments on review: 

QA Approval: Date 

l 
Laucks Testing Laboratories, Inc. 



SOP No: LTL-1002 
Revision: 4.0 
Date: 12114199 
Page: 12ofl8 
Replaces: 

Appendix B 

SOP Database Screen 

_. _ 0 
Lauck Testing Laboratories, Inc. 



SOP No: LTL- 1002 
Revision: 4.0 
Date: 12 14199 
Page: 1; of 18 
Replaces: 3.0 

Department Abbreviation: 

Current SOP #: 

SOP Distribute: 
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SOP Book Location 
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SOP UPDATE FORM 

Document No.: 

Document Title: 

- 
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I, I.moductti and SCQS 

1.1 Description 

1.1.1 

1.1.2 

I.13 

1.1.4 

This SOP is intended to describe the chain-of-custody process at Laucks. for all samples 
from the point of receipt until the time of sample disposal. It does not address actual 
sample receipt, entry and log-in, nor does it address any aspect of samples analysis or 
reporting of results except as it pertains to maintaining the chain-of-custody. The chain- 
of-custody process is described only for samples requiring secure storage and strict chain- 
of-custody documentation. 

The location of all samples requiring secure storage must be known at all times over the 
course of their possession by Laucks. Failure to maintain these conditions may result in 
invalidation of data on legal grounds. regardless of the technical level of data quality. 

This process is restricted to use by, or under the supervision of analysts experienced in 
the process described. Each analyst or other individual requiring possession of the 
samples for any reason must understand the necessity of this documentation chain and be 
familiar with the process. Any person requiring access to the samples outside of the 
secure storage area must check them out using the described procedures. 

Virtually all analytical staff and many others employed by Laucks are considered 
authorized personnel and may have access to one or more of the secure storage areas as 
needed for performance of their duties, at the discretion of the individual, and depending 
upon the nature of their duties. Removing of the samples or any aliquots thereof from the 
secure areas, however, requires completing the forms provided for this purpose. 
Individuals who are not Laucks employees will not have access to samples except under 
the direct observation and accompaniment of staff members. 

1.2 Definition of Terms 

1.2.1 Custody - A sample is considered under custody iE 

l It is in the possession of an authorized person 
l It is in view after being in the possession of an authorized individual 
l It was in the possession of an authorized individual who then locked it up 
l It is in a designated secure area which is accessible only to authorized personnel. 

1.2.2 Chain of Custody - The process by which custody of a sample is maintained and 
documented throughout the period that the sample is in the possession of the laboratory. 
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Any changes in the possession (custody) of the sample must be documented in order that 
the chain-of-custody can be properly maintained. 

. Secure Storage Custody Log(s), see Appendix A 
l Volatiles Custody Log(s), see Appendix B 

LSsfetv 

3.1 Safety Precautions 

3.1.1 No safety precautions are necessary for adherence to the items addressed by this SOP. 
However, in handling actual samples while operating under this document, all standards, 
samples and sample solutions should be handled as if they are hazardous substances. 

4.1 Identification of Samples Requiring Strict Chain-Of-Custody 

4.1.1 Almost all samples entering the laboratory come with chain-of-custody logs, either 
generated by the client or by Laucks. Often these chains-of-custody are intended only for 
clear identification of testing parameters, rather than actual custody maintenance. These 
custody logs, however, will always be signed, tuned and dated by the person checking the 
samples in and entering them into the laboratory database. 

4.1.2 Actual internal chain-of-custody procedures will be followed for all project and other 
work which require such procedures. These are usually identified as CLP work or work 
which require similar delivegables. These samples will usually, although not always, 
arrive with custody seals on the coolers and sometimes even the sample containers 
themselves. All work under the HAZWRAP, NFESC, or Army Corps of Engineers 
require these procedures, regardless of the type of deliverables requirements, as does any 
work involving pending legal action. If it is uncertain whether or not strict chain-of- 
custody should be maintained, these procedures should be followed. 

4.2 Initiating Internal Chain-Of-Custody 

4.2.1 Internal chain-of custody procedures begin when the samples are logged into the 
laboratory database. When the samples are logged into the system, they are stored in or 
near the sample entry area, in the main laboratory, in one of 3 locations: 

-- --. - 
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4.2.2 

4.2.3 

4.2.4 
/ 

3 

l The main walk-in cooier is for organic exuactables which have not yet been 
transferred to the extractions laboratory and for inorganics which require refrigeration. 

l The volatiles refrigerators are located in the area between the GC room and the 
laboratory computer system hub. 

l The locked “cage” in the log-in area is for samples not requiring refrigeration. 

Additionally, samples requiring secure storage which are located in the walk-in will be on 
designated shelves. Those awaiting transferal to the organics extractions laboratory will 
be on their own designated shelf. 

All of these areas are secured under lock and key, the keys being in the possession of 
sample control and, in the case of the volatiles refrigerators, in the possession of key 
analysts in those areas. 

Samples requiring secure storage are logged into any of these areas by the sample 
receiving representative using a Secure w Custodv Log (Appendix A). Samples not 
requiring secure storage need not have this form completed. A custody log will be 
completed for each workorder for which samples require chain-of-custody procedures. 

/ i 3 

4.3 Maintaining Internal Chain-Of-Custody 

4.3.1 When samples are logged out of storage areas, they will be signed out in the appropriate 
spaces by the person removing them. 

l If they are being removed for analysis, the “Action” column should state the analyses 
being performed. When they are returned, the logsheet must also indicate such. 
Additionally, the “Sam@ Numbers” column should indicate which samples are 
being removed for analysis (i.e. l-10 metals digestion, or 3-5 N03/N02 analysis). 

i If they are being removed for transferal to another location (i.e. extractions), the 
“Action” column should state where they are being transferred. Additionally, the 
“Sample Numbers” colutmt should indicate which samples are being transfened (i.e. 
1- 10 volatiles, or 3-5 extractables). 

l When samples are removed for final disposal, if all samples are being removed, the 
logsheet is signed and dated at the bottom of the page. If only certain samples are 
being disposed or to be even more clear, the “Action” column should indicate 
“disposed” and the “Sample Numbers” column should indicate which samples are 
being disposed. 
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4.3.2 When samples are signed into another storage location. this is done using an identical 
mStoraee Samples which are subsequently removed from these areas 
for analysis or disposal should be signed out using the same procedures as above. 

4.3.3 Volatiles samples. being generally for a single analysis, are signed out using an 
abbreviated logsheet. Copies of GUMS and GC VOA logsheets are located in Appendix 
B. 

4.3.4 Any analyst removing samples from any secure storage area for the purpose of 
preparation or analysis or transferal to another department must sign the samples out 
using the Secure and must sign the samples back in when they are 
returned, or must sign them into another secure storage area. Samples must be in the 
possession of the analyst who signed them out at all times during this period and must not 
be left unattended. If samples are analyzed and then immediately disposed, as may be the 
case for some volatiles analyses, the “Action” column on the custody log should indicate 
“analysis and disposal.” Note, in checking volatiles samples out using a volatiles custody 
log, it is assumed that the purpose is to analyze for volatiles since no other analysis is 
performed on these samples. 

4.3.5 There is ample room on any one w CustodyLQg in almost all cases to 
accommodate checking all sample containers for a particular SDG or workorder in and 
out as often as required for all of the pertinent analyses from that secure area. Should an 
additional page be required, it should be obtained from Sample Entry. A second (or 
third) page must not be initiated until all of the space on the previous form has been 
filled. The first page must be marked “1 of 2” in the upper right comer and the second 
page marked “2 of 2”. In the unlikely event that even more pages are required, this mark 
can be crossed out (single line, initialed and dated) and the sheets marked “1,2, or 3 of 3, 
etc. * 

4.4 Sample Disposal and Closing of the Internal Chain-Of-Custody 

4.4.1 When samples have been signed out for final disposal the chain-of-custody process is 
considered to be complete. The Secure must be collated, bound 
and turned in to the Quality Assurance Department in order that the chain-of-custody can 
be tracked for all samples requiring this process, should such tracking be required at a 
later date. 

4.5 Review of Custody Logs 

4.5.1 On at least a quarterly basis, supervisory personnel must review selected custody logs to 
insure they are being filled out properly and completely. The supervisor need not review 

.--... . . .- _.~. .--.. - 
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all of the forms but must review at least 5% or 10 forms. whichever is greater. The 
supervisor will stamp the reviewed forms with a “reviewed by” stamp . initialing and 
dating the notation or may write “reviewed by” by hand. likewise initialing and dating the 
form. The supervisor should also cursorily review the remaining forms to make sure 
there are no blatantly obvious omissions but need not mark these forms unless a 
discrepancy is observed. 

4.5.2 Review should include noting that all spaces are filled in properly and completely (this 
especially means that all samples that were checked out must be checked back in and that 
the person handling the samples must be identified), that errors are crossed out with a 
single line, initialed and dated, that entries are clear and not obliterated. 

4.5.3 Should the supervisor find errors or omissions, the must issue a corrective action form to 
the individual who made the error (if it is obvious who that is) or to the appropriate 
supervisor. Any of these individuals can correct the form (initialing and dating the 
correction). The primary purpose of the corrective action notice is so that the individual 
in error be re-trained as to the proper custody procedure. 

4.5.4 Supervisors responsible for this review may assign the responsibility to other capable 
individuals but the ultimate responsibility is theirs. These supervisors are the Organics 
Division Manager for the volatiies logsheets, the Extractions supervisor for the 
extractables, and the Sample Control supervisor for the main lab walk-in and 
unrefrigerated secure storage areas. 
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Laucks Testing Laboratories, Inc. 

Secure Storage Custody Log 

Project: LTL Number: 

Storage Unit: 

Number of Containers (opfionaT): 

SDG Number (optional): 

Sampik Disposed of by on 
STORL.OG2.IAX 03/O 
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1. Introduction and ScoDe 

1 .l Description 

1 .l 1 This SOP describes the way in which analyst competence is initially documented and by 
which the analyst is considered capable to perform independent analysis. Two practices 
are in place at the time of this writing. One practice is designed primarily for analysts 
who have been employed doing an analysis for a significant period of time at Laucks and 
havsdemonstrated competence through the successful analysis of many samples; ’ 
in&ding one or more of the following: performance evaluation (PE) samples, reference 
materials, laboratory contiol samples, surrogates, etc. The other practice is primarily for . 
analysts who have been performing a specific’analysis for less time than is considered :. 
extended proof of competence. This practice involves the analysis of multiple aljquots of , 
a PE sample and subsequent evaluation of the results. Thispructice also usuully includes i 
the completion of truining checklists for the task for which the analyst is being trained. 

1.2 scope 

1.2.1 .-This SOP contains discussion of initial demonstration of competence through PE analysis 
and, for some analyses, P&A criteria It also defines ongoing performance demonstration 
through the use of PE samples. 

1.2.2 Specific elements of training in safety, QA, and in each department are maintained in 
separate files. However, quizzes and sign-off sheets from this training are included in the 
respective analyst’s file as demonstration that such training occurred. Specifics of these 
types of training are not within the scope of this SOP. 

2. Definitions 

l PE - Performance Evaluation 

l P&A - Precision and Accuracy 

l Trainer - An individual who has documentation demonstrating experience 
recognition or successful completion of competency and has been performing the 
task/method for a minimum of 3 months experience for login, sample preparation, 
and reporting and a minimum of 6 months for analytical instrumentation operation 

. and analysis reporting. 

Laucks Testing Laboratories, Inc. 

- -. 
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3.1 Analyst 

3.1.1 It is the responsibility of the analyst to complete all of the items of their required tmining 
in an appropriate timeframe as required by their manager, safety and QA. 

3.1.2 The analyst must complete. all demonstration of competency items outlined in this SOP in 
a manner consistent with the analytical SOP. - x 

. 
3.1.3 The analyst must analyze a PE study initially and on an ongoing basis (at least armually) - 

for each method for which they are considered qualified. 

3.1.4 For many analyses, the analyst must perform an initial Precision and Accuracy study as ‘. 

required. i 

3.1.5 The analyst must regularlyperform all required method QC, including matrix and blank 
spikes and laboratory control sample analyses, which may be used to qualify them for 

-competency. 

3.2 Supervisor 

3.2.1 

3.2.2 

3.2.3 

3.2.4 

3.2.5 

It is the supervisor’s responsibihty to ensure that their analysts are all initially qualified to 
perform an analysis including ensuring that they have analyzed all required PE samples 
and performed all required P&A studies for the methods for which they will bc doing 
analyses. 

It is the supervisors responsibility to ensure that all analysts have participated in 
applicable QA and safety training. 

It is the supervisor’s s responsibility to ensure that on a continuing basis, at least 
annually, that analysts who are to be considered capable of performing an analysis, have 
performed within limits on at least one PE study for analyses for which such arc 
available. 

It is the supervisor’s responsibility to ensure that other training has occurred, whether that 
means peer training, reading, quizzes, completed checklists, etc. 

It is the supervisor’s responsibility to develop and maintain cm-rent departmental training 
materials, such as checklists, quizzes, etc. 

Laucks Testing Laboratories, Inc. 

. -.. 
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3.2.6 It is the supervisor’s responsibility to ensure that the analyst’s training file has been 
updated with the most current PE or P&A data as well as any quizzes or checklists that 
are considered part of their departmental training. 

3.2.7 It is the supervisors responsibility to designate a qualified individual(s) to train personnel 
for their new task/assignment. 

3.3 QA 
- -. 35 

3.3.1 QA m&mains training files (except for Extractions where the supervisor maintains the 
files due to the location of the extractions facility). . 

3.3.2 QA periodically audits training files to ensure appropriate tmining is being maintained. i 

3.3.3 QA reviews PE and P&A studies to ensure criteria have been met. i 

3.3.4 QA works with managers to assist in developing training materials. 

3.3.5 QA provides training to statT in QA issues and ensures that documentation of this training 
.-is in the stafftraining file. 

3.4 Trainer 

3.4.1 Completes applicable stafftraining documents during the training process. 

3.4.2 Reviews documentation with the individual and the supervisor to ensure timely and 
accurate review of progress and documentation. 

4. Ooeration urwedures 

4. I Recognition of Experience and Training 

4.1.1 Many analysts have been performing their assigned duties for an extended period of time 
and have successfully analyzed many samples, reference materials, PE samples, matrix, 
blank, and surrogate spikes and have not only demonstrated their capabilities to achieve 
results which meet criteria but have demonstrated a thorough knowledge of all aspects of 
the chemistry involved, instrument performance and maintenance, the necessary data 
reduction requirements, quality control criteria, and documentation. 

4.1.2 These analysts, at the discretion of the appropriate Division Manger, may be certified to 
independently perform their analytical duties. This is achieved using the Recoanition of 
Exnerience and Trainine Form, an example of which is in Appendix A. This form 
contains space to note the analysis type (Cyanide, for example) and the methods by which 

Lauckr Testing Luboratories, Inc. 

- 
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they are considered competent (335.3 and 9012 perhaps, but not CLP). The dates from 
which they have been doing these analyses must also be noted on the form. The Division 
Manager then signs the form in order to certify that the analyst is considered adequately 
trained in the particular method or aspect of the job. The form must include the criteria 
used to designate someone as competent and attached to the form must be the applicable 
documentation to confirm the criteria have been met. 

4.1.3 Certification of competency must include the successful analysis of a performaoce 
evaluation (PE) sample where such are available or can be made in the laboratory by a ’ 
supervisor. This sample will be blind to the analyst, must be analyzed independently by 
them and must be analyzed in accordance with the appropriate SOP. Greater specifics on - _ 
these types of samples are given in the Laucks SOP entitled “Blind Spike Program” but :. 
will often be from a WP or WS study or from another commercial source. Analysts who 
have been performing analyses for any length of time at Laucks have almost certainly 

‘; 
i 

analyzed numerous PE samples which can be used for initial and ongoing demonstration 
of competency. 

4.1.3.1 Adequate performance on a PE sample will be considered to be within the supplied 
‘-statistical limits for that sample if from a commercial source or from method defined 

limits for an LCS or blank spike if from internally prepared material. 

4.1.4 Precision and Accuracy (P&A) criteria using quadruplicate analysis are also a part of 
most organic SW846 and some other methods. Successful analysis of such samples will 
be considered to be within the reference method-specified criteria. Since Laucks own 
precision and accuracy liits must be within the method-specified criteria, the analyst 
should also be able to meet Laucks criteria as well as those of the reference method. 
However, as long as method criteria are met, the analyst may be approved for 
independent work as long as they are able to obtain satisfactory performance from the 
ongoing analytical QC for that analysis. 

4.1.5 Competency may also be demonstrated by successful analyses of any combination of at 
least 3 each of at least two types of spiked QC samples (blank spikes* matrix spikes or lab 
control samples). lltese may be documented on the forms in Appendix B and the training 
forms in Appendix C but a summary must accompany the certifvingform which either 
includes or provides reference to the &ta 

4.1.6 It is acceptable to certify such capabilities on multiple forms and to certify for multiple 
analysis types and/or methods on one form. At the time of this writing, there may be no 
known materials which can be submitted as unknowns for some analyses. In this event, 
at the discretion of the Division Manager and Quality Assurance OtXcer, this form may 
also be used to quality analysts. From the date of the &st version of this SOP, however, 
this should not he done where materials are readily available and reasonably handled. 

Laucks Testing Laboratories, Inc. 

. - -. 
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4.1.7 When this process is completed, the original of this form and a copy of all applicable 
documentation will be inserted into the analyst’s training file which is maintained in the 
QA area for the 940 building and the Extractions Supervisor Offtce for the 921 building. 

4.2 Demonstration of Capability to Perform Analysis 

4.2.1 For analysts who are. relatively new to their assigned tasks, a greater degree of capability 
demonstration must be undertaken through the satisfactory completion of any internal 

’ depastmental training documentation. This training will include specific trainingand 
documentation developed by that department and department manager and may include 
required reading, quizzes, and performance criteria at the discretion of the department . 
manager and QA. Example checklists are provided as Appendix C. 

. 
4.2.2 In general, ifan analyst has not passed the criteria detailed in 4.1, then he/she must 

proceed through the following: 
1 

4.2.2.1 A trainer is designated for the task/test 

4.2.2.2 One-on-one training occurs for the timeframe designated by the supervisor and 
applicable checklists. 

4.2.2.3 Training may also include required reading of SOPS and the QA Plan, quizzes, and 
subset task demonstrations. 

4.2.2.4 Progress is monitored and documented on applicable forms. 

4.2.2.5 Supervised training continues until the analyst is deemed ready for capability 
demonstration. 

4.2.2.6 Demonstration of analytical competency completion, however, will be the same. 
Performance Evaluation and/or P&A elements as described previously in 4.1.3,4.1.4 or 
4.1.5. 

4.2.3 Where P&A demonstration is not required and defined by the method, Laucks may 
choose to apply additional internal P&A criteria similar to a typical P&A study. The 
samples may be submitted by the QC officer, the Division Manager, or an individual 
designated by one of the above. Four or more aliquots of a material will be submitted to 
the analyst as unlmowns. The analyst must demonstrate the capability to achieve results 
within the recovery range specified by the manufacturer, ifthey are independent 
materials, or within laboratory recovery criteria if they are prepared in-house. In 
addition, the % RSD of the results must be within Laucks established RPD limits (or 
default RPDs if none exist for a specific target analyte). 

LaucRs Testing Lqboratoiies, Inc. 

. --. 
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4.2.4 It is recognized that some independent materials may not recover within manufacturers 
criteria, at least for a subset of the target analyte list, regardless of the experience and 
competence of the analyst, due to degradation of the material, arbitrary setting of the 
limits, determination of the “true” values by methods other thau those used for the 
analysis, or other factors. In that Mse, the % RSD may be the major factor in evaluation 
and other considerations or action may be taken at the discretion of the QC Officer and/or 
Division Manager, such as how Laucks more experienced analysts have historically 
performed for a particular material. - x I: 

4.2.5 Failure to meet criteria means that the analyst must continue to work under the close 
supervision of a trained analyst. 

4.2.6 Likewise, meeting these criteria may be determined to be only one step in the overall ‘; 
training process. Whereas this is demonstration that the analyst is capable of obtaining I 
reliable results, the Division Manager or other supervisory personnel may determine that 
a more complete knowledge of the analytical process is in order, such as instrument 
maintenance capabilities, method troubleshooting, data reduction, proven performance on 
actual sample analysis, etc. 

.- 
4.2.7 When such materials are analyzed, a Demonstration of Caoabilitv to Perform Analvsis 

form is completed (see Appendix B). This form is designed for single analyte methods. 
For multi-analyte materials, a page may be attached which depicts all of the analyst’s 
results and the control criteria. However, this is the final signature form and must 
accompany any summary pages or written evaluation which may be considered pertinent. 
Also attached should be copies of the supporting data or a data summary page which 
references the workorder under which the data may be found. 

4.2.8 The date of analysis, the results, the recoveries, and the % RSD are recorded on the form - 
(or the attached summsry). If all analytes met or did not meet criteria, the appropriate 
box is checked. If not all criteria are met but the analyst was considered to have 
performed adequately, a narrative explanation must accompany the evaluation, either on 
the back of the form or as a separate, attached report. 

4.2.9 Additionally, if the analyst, through the analysis of these samples is considered fully 
qualified to perform the analysis, the appropriate box is checked and the form signed by 
the Division Manager. If the Division Manager considers that the analyst is now capable 
of analysis but still requires additional experience and training before they are fully 
capable of independent analysis, a date is set to review performance. The additional 
experience or train@ required and the next performance review date are recorded on the 
form (with the appropriate box checked) and initialed. 

Luucks Testing Labordories, Inc. 

. --. 
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4.2. IO Alternatively, training checklists for many tuk have been developed. In the caSe of 
analytical duties, these may include reference to the completion of P&A or PE studies or 
individual QC analyses as previously discussed. Completion of one of these training 
checklists (including appropriate signatures) is considered demonstration of training. 
However, PE or P&A results or other appropriate documentation should also accompany 
the training checklist as demonstration of competency. 

4.2.11 If further training is still required, copies of these forms will be retained by QA in a file 
to be?eviewed regularly to insunz that this tinal analyst review occurs in a timely fashio;. 
A copy of the form indicating interim status will also be retained in the staff member’s 
training file. 

4.2.12 When this process is completed, the original of this form will be insertid into thq 
analyst’s training files. 

4.3 Ongoing Demonstration of Performance 

4.3.1 At least annually, after initial qualification, analyst proficiency must be demonstrated. 
--Each staff member that performs a method must demonstrate their continued proficiency 
through analysis of single blind proficiency samples (another PE). WI’, WS or 
commercial PE samples may be used to satisfy this requirement just as they were used for 
initial qualification. 

4.3.2 As with initial qualification, continuing performance must be documented in the analyst’s 
training file. Ongoing competency can be documented using the Recognition of 
Experience and Training Form. 

5. References 

Naw Installation Restoration Laboratorv OuaMv Assurance Guide, Naval Facilities Engineering 
Service Center, February 1996 

Laucks SOP 
LTL-1011 Procedures for the Determination and Reporting of Detection Limits, 
Reporting Limits, Precision and Accuracy Studies, and Control Limits 

. 

‘. 

1 

Laucks Testing Laboratories, Inc. 
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Appendix A 

Recognition of Experience and Training Form 

- . 

. 

. 

, 

Lou& Testing Laboratories. Inc. 
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Recognition of Experience & Training Form 
Laucks Testing Laboratories 

It is hereby recognized that 
Employee Name 

has demonstrated competence in the methodologies listed below. Through the successful 
analysis of numerous samples, including performance evaluation samples, matrix spikes, 
laboratory control samples, etc. and in the associated reduction of data as required by these 
methods, we certify this staff member as being capable of independent performance of the listed 
analyses. 

Analyses by These 
Methods Since 

meeting the following c 
the hard copy of applicable . 
information relating to this :- 

Division Manager Date 
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Appendix B 

Demonstration of Capability to Perform Analysis Form 

Luucks Testing Laboratories, Inc. 
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Demonstration of Capability to Perform Analysis 
Laucks Testing Laboratories 

Analyst: 

The above analyst has independently analyzed at least 4 aliquots of the listed performance 
evaluation material, which were submitted as blind samples, achieving the listed recoveries. The 
limits specified by the manufacturer are considered within acceptable range or, if prepared by 
Laucks from known materials, the laboratory established control limits apply. In addition, the % 
relative standard deviation (%RSD) of these data is evaluated against the laboratory established 
RPD limits as set at the time of this evaluation. 

Method: 
2: 

Target Value:’ 

Reproducibility Criterion: 

Date 

PE Material: 

Recovery Criteria: 

Result %Recovery 

i 

. 

‘. 
1 

Criteria for non-analytical functions: 
Demonstrated by: 

Met Criteria Did Not Meet Criteria 

These dam are considered adequate demonstration of independent performance if all criteria are 
met Other factors may prevail, at the discretion of the appropriate Division Manager before any 
analyst may be allowed to independently analyze actual samples. 

Analyst has met performance criteria but requires more experience. Specific areas which 
require further training or experience are 
Work will be reviewed in and capabilities evaluated. [lniti here. 
Do not sign below] 

Analyst has met performance criteria and has been found fully capable of independent 
work. [Sign Below] 

Division Manager Date 

compdemo.dodrev.2 12/13/95 

. -- 
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Appendix C 

&ample Training Checklists 
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Lao&s Testing Labs 
Pesticide/Herbicide GC Semivolatile Analvst Training Verification Checklist 

I 9 I Able to use GC Control Pad to set temoerature ore- I I I I : I 
10 Able to use Autosampler Control Pad to set injection program 
11 Able to change syringe, septa & injection port liner s 
12 Able to trim/change columns, install Y connector & perform leak check i 
13 Able to meaSure and set carrier aad makeup gas flows 
14 Able to bake cohmm/injectorsIdetectotectors 
15 NON-ROUTINE: Able to change detectors 
16 NON-ROUTINE: Able to D&W 

calibration carve 

23 Able to get i&orm&oa on &~ples/analysas (t&codes, MDLS, etc.) 
24 Able to qua&it&e an analytical batch (standards, CCVs, QC & samples) 
25 Knows how to confam detection of analytas (peak ID, conf. col.) 
26 1 Knows reanalysis aad reextraction criteria 
27 i Able to oerform samole dilutions ~obtainina linear rest&~ I I I I 
28 1 Knows correct ~~LXJ~I 

.,-- - __- ____ --..r.-d 

Has successfidly analyzed two PE samples 
I 33 I Has successfu~lv analvzed three each of two tvoes of OC samales I I I I I 

This is to certify that has been an analyst in the GC semivolatile 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 

p:\tniaingUmo~ecd.doc OS/04199 



CC Volatile Analvst Training Verification Checklist 

This is to certify that has been an analyst in the GC volatile department 
and has demonstrated competency at the preceeding tasks for the following methods (list below): 

p:\tminingUmo-v0gc.d 08lO4B9 

. -. 

._. .-.-. ..--._-l-.l_- -.-... -.._ 



Lauds Testine Labs 
Fuels GC Semivolatile Analvst Trainine Verification Checklist 

atc I Tniaer: I Supervisor: I Analyst: 

-., 

ument Run Logs I I __. I 

-.--. “--- ---- ----TT ----- -- -------- 
List Method(s): 
u^--^-I a-2 ..^A^-^.. 4 State Methods / 
List Method(s): 
“.a^ ““A .a.+inn. T.Jinino / 

y 1 mue to use ch umuo~ rao m set temperature prog 
10 1 Able to use Autosampler Control Pad to set inj 
11 1 Ahb +n rhano.- dnoe .xntn A iniectinn nnrt liner 

, Knows basic GC theory 
I.... A^^ ..-a. . w : 

jection program i 
s I 

25 Knows reaualysis aad n~-^+;^” rr;+..As 
26 1 Able to perform sample ( 
27 Knows correct reoortinz 

mUan,"",, "A,W.nn 

dilutions (obtaiming linear results) 

limii for method(s) 
II for oat of control QC eveats 

SW-11461 

d two PE samples 
,.-I *I.- nsrl. nF+..m ““.y ofQc samples 32 Has successfully aaalyzey u..uu -.a v. . ..u 

Tbisistocerti~that has been an analyst in the GC semivolatile 
department and has demonstrated competency at the preceeding tasks for the following methods @at below): 

p:\crrGngUmo~liul.doc o&W199 

-. 



HPLC Semivolatile Analvst Trainine Verifxation Checklist 

.., 

Instrument Run Logs 1 

Able to change column 
. . * 

limits for method 

29 1 Knowsreanslysnsndr 
30 ( Able to perform sample dilutions (obtaimj 

This is to certify that has been an analyst in the HPLC semivolatile 
department and has demonstrated competency at the preceedhg tasks for the following methods (list below): 

p:lbainingVmo~hplc.doc WY0469 



Laucks Testine Labs 
GCIMS Volatile Analyst Training Verification Checklist 

9 1 Able to use GC Control Pad to set temaemture oro- 
I I 

I I 
10 Able to use Autosampler Control Pad ts 
11 Able to change syringe, septa & iniecti 
12 Able to trim/change columns 

0” port liner ‘. 
& perform leak checks 1 

13 Able to measure and set tamer aad makeup gas flows 
14 Able to bake column/injectors/detectors 
15 NON-ROUTINE. Able to clean total system including P&T and autosampler 
.I -I-‘I(-ROUTINE Able to clean source 

: to prepare daily standards I I 1 I 1 
: method specifications 
ceptable calibration curve 

I *- 
-. y Qc acceptsnce criteria 

Applies acceptance criteria for surrogates and spikes 
_--I-L--I -.-- n 

‘---- “-3 codes, MDLs, etc.) 
---- ?C & samples) - . . 

33 1 Has suecessfull; a&zed two PE samples 
I I I I 

I 
34 1 Has successfully analyzed three each of two types of QC samples I 

Tllisistocer&ifytbat has been an analyst in the GCiMS Volatile 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 



Metals ICP/MS Anahrst Training Verification Checklist 

This is to certify that has been an analyst in the Metals ICPh4S 
department and has demonstrated competency at the preceeding tasks for the following methods (list below): 

-. 

.---- -.-- .-______ - 



Laucks Testing Labs 
Mercuw Analyst Trainine Verification Checklist 

This is to certify that has been analyzing samples by the methods stated 
above and has demonstrated competency at the preceedmg tasks for the following methods (list below): 

. -. 



Sample Custodian Trainiw Veritication Checkliit 

nisistoceltifythat has been a sample custodian in the sample receiving 
department and has demonstrated competency at the preceeding tasks. 
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1. Introduction and Scoue 

1.1 General 

1.1.1 The most important piece of equipment in any analytical laboratory is the analytical 
balance. ‘Ihe degree of accuracy of the data is directly dependent on the accuracy of 

. . weight-prepared standards and samples. The balance should be one of the most cared for 
instruments in the lab. However this is not often the case. 

1.1.2 The purpose of this SOP is to insure the proper use and calibration of all analytical 
balances in the laboratory. It involves the daily use of a standard weight check and a 
weekly calibration with a class “S”. The results of these checks are logged in a balance 
logbook, thereby maintaining a record of the accuracy of that balance. 

1.1.3 On an annual basis, analytical balances are cleaned and general maintenance performed 
by a qualified service technician. This process occurs automatically in conjunction with 
the service provider and Laucks purchasing and QA. It is the intent of this SOP to 
delineate internal calibration practices and not to provide additional specifics on 
externally provided service. 

2. Eauioment List 

l Analytical Balance 
l Manufacturer’s Manual 
. Balance Record Book 
. Class “S” Weights 

3. Safetv Precautions 

3.1 Safety 

3.1.1 So as not to expose themselves or other analysts to potential harm and in order not to 
cross-contaminate samples, it is critical that the individual analvst clean the balance 
and the balance area after each and everv use of the balance. 

3.1.2 The analyst must not assume that the person using the balance before them cleaned up 
after themselves adequately and should check the area thoroughly before using the 
balance and clean up the area if necessary to maintain safety and reduce potential 
contamination. 

3.1.3 Weighing chemicals and samples is potentially hazardous. The analyst should take every 
precaution to avoid contact of any of these things with the skin, eyes, or through 

. 

La&m Testing Laboratories, Inc. 
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inhalation. In addition, the analyst should take precautions to see that nearby analysts or 
those using the balance afterwards are not inadvertently exposed. 

4. Oneration Procedure 

4.1 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1.7 

4.1.8 

4.2 

4.2.1 

Balance Setup 

Most of the balances used at Laucks are of the electronic variety, although there are some 
mechanical balances. Although electronic balances tend to be somewhat more rugged 
than the mechanical variety, they are still subject to many of the same conditions which 
make the operation of all balances a critical component of their continued functioning. 

The analytical balance is a fragile and delicate instrument, the operation of which is 
subject to shock, temperature and humidity changes. Mishandling and other insults also 
account for great loss in precision and accuracy (P L A). The following precautions 
should be observed in order to maintain and prolong the life of the balance. 

Analytical balances should be mounted on a heavy, shockproof table, preferably one with 
a sufficiently large work surface. Although shock is less of a concern with electronic 
balances, they should still be treated with care. For virtually all of the balances currently 
used by Laucks, except for some of the less sensitive variety which have no leveling 
bubble, the balance level should be checked frequently and adjusted as necessary. 

Balances should be located away fiorn lab traffic and doors or windows where they might 
be subjected to drafts, sharp temperature changes and physical shock. 

For mechanical balances, when the balance is not in use, the beam should be raised from 
the knife edges and in the lock (rest) position. 

For all balances, nothing should be stored on the pan when the balance is not in use. 

All doors to the weighing compartment should be closed. 

Special precautions should be taken to avoid spillage of corrosive chemicals on the pan or 
inside the balance case. The interior should be kept scrupulously clean. 

Balance and Weight Calibration 

There are three levels of calibration; daily, weekly, and ammal. 

4.2.1.1 Daily - The daily calibration is done by the first user of the day. The user places a tare 
weight on the balance equivalent to a tare typically used on that balance, weighs the 
daily standard (a class “s” weight typical of the weight used on that balance) and 

0 _ 

Lauc@ Testing Laboratories, Inc. 
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records the weight in the balance record book. If the weight is outside the limits set for 
the standard, it must be brought to the attention of the area supervisor and QA. 

4.2.1.2 Weekly - The balance will be checked with a range of class S weights each week by the 
laboratory balance custodian. If a reading for a given weight exceeds the limits for that 
weight, the balance custodian will bring it to the attention of the area supervisor and 
QA. 

4.2.1.3 Annual - Each balance will receive annual servicing and calibration by a qualified 
balance service representative. 

4.2.2 The weights to be used for checking the balances are Class “S” weights or equivalent. 
The tare weight is not critical, except that it be accurately recorded. 

4.2.2.1 The Class “S” Weights - These are the primary standards for checking the accuracy of 
the balance. They must be handled with care as they are calibrated and damage to the 
weights may result in inaccurate balance calibration. These weights must only be 
touched with the forceps supplied with the weights or with the clean white gloves also 
kept with the weights. 

4.2.2.2 The class “S” weights are sent ammally to a qualified weight re-certification service, 
currently Denver Instruments, although another qualified service is allowable. During 
this time the calibrations will be suspended or other Class “S” weights used (if 
available) until the calibrated weights remrn. In the case of our Seattle lab, two sets of 
certified weights are in use (one normally residing at the 940 building and one at the 
921 building). Normally, these weights are used for calibrating balances in their 
respective buildings. During the ammal class “S” weight checks, one set is sent to be 
calibrated and the entire Seattle facility uses the other weight sat. When the first set is 
returned, the second is sent out and the entire Seattle office uses the first set until the 
second has been returned. This operation is coordinated annually by QA. 

4.3 Responsibilities 

4.3.1 The user is to ensure the following tasks are accomplished during the time he or she uses 
the balance: 

l The balance is h before use. 

l The balance is a before use. 

l The balance is h and &j after use. 

l All weight has been removed and the balance lock lever has been returned to the 
proper position (for mechanical balances). 

Lads Testing Laboratories, Inc. 
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l In addition, all balances should be reset to zero when not in use. 

l Prior to use, the user should insure that the dailv calibration check has been 
done. If not, he or she must complete the task 

. After use, the user will insure the balance is clean and returned to the proper 
storage position. 

l The user will report any malfunction or failure of the daily check to the area 
supervisor. 

l The user will mark and not use any balance which has failed calibratiorr- 

4.3.2 The balance custodian is the person assigned to perform the weekly calibration checks. 
The custodian’s duties include: 

. Performing the weekly calibration check 

. Marking any balance which has failed the weekly check 

. Informing the area supervisor of any balance which has failed the weekly calibration 
check. 

4.3.3 The area supervisor will ensure that the following tasks are accomplished: 

l Weekly and daily calibration checks are being performed. It is particularly important 
to ensure that if the individual assigned to perform the weekly checks (the balance 
custodian) is absent, that someone is trained and assigned to this duty. 

l That any maintenance is performed for balances which do not meet specifications. 
This may include contacting others, such as QA, to actually correct the problem. 

l That any malfunctioning balance or balance which has failed calibration not be used 
until it is functioning properly. 

4.4 

4.4.1 

4.4.2 

Daily Calibration Check 

The first user to use the balance each dav is to oerforrn the dailv calibration check. 

The user will insure he or she is familiar with the operation of the balance according to 
the man&c&s manual. 

4.4.3 

4.4.4 

The user will first insure that the balance level is correct by checking the balancing 
bubble and adjusting the legs of the balance as required. 

The user checks the zero of the balance. If it is off, the user will adjust it according to the 
manufacturer’s manual. 

0 

a 
Laucks Testing Laboratories, Inc. 
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4.4.5 The user will place a tare weight on the balance which is typical of weights used on that 
L-dance (such as an empty beaker or an empty VOA vial). The weight of the tare should 
be recorded, strictly for the record, and the balance zeroed on that weight, if it is a 
balance capable of zeroing on the tare (all electronic balances are so equipped). The 
weight of the tare is not a controlled value but is only used to indicate the level of the tare 

_ used. 

4.4.6 A standard weight of a size commonly used on that balance must then be added and the 
weight relative to the tare recorded under the appropriate day of the week in the 
calibration logbook. He or she will also initial and date the entry (See Appef;di I). The 
standard weight will be a class “s” weight or equivalent. 

4.4.7 The daily weight, after taring, must not vary from its true value by more than the 
following amounts: 

Balance canable of weinhing to: must not varv bv more than: 
0.1 gram a.2 gram 
0.01 gram zto.02 gram 
0.001 gram io.002 gram 
0.0001 gram *0.0005 gram 

4.4.7.1 Example 1: 1 gram samples are typically weighed into flasks with tare weights of 100 
grams on a balance weighing to 0.0001 g. In order to perform the daily calibration 
check, a flask of about 100 grams is placed on the balance and the weight recorded. The 
balance is tared (set to zero) based on this weight. A 1 .OOOO gm. Class “S” weight is 
then placed on the balance with the flask and the weight recorded. This second weight 
must mad within the liits of 0.9995 gm to 1.0005 gm. 

4.4.7.2 Example 2: 30 gram samples are typically weighed into beakers with tare weights of 
80 grams on a balance capable of weighing to 0.01 grams. In order to perform the daily 
calibration check, a beaker weighing about 80 grams is placed on the balance and the 
weight recorded. The balance is tared (set to zero) based on this weight. A 30.0000 gm. 
Class “S” weight is then placed on the balance with the flask and the weight recorded. 
This second weight must read within the limits of 29.98 gm to 30.02 gm. 

4.4.8 If the user cannot obtain a weight within the control limits established for the standard 
weight, he or she will bring it to the attention of the area supervisor and QA. Nothing 
requiring accurate weight should be weighed on a balance that does not meet calibration 
specifications. Any balance exceeding criteria must be clearly marked until it can be 
brought into control. 

4.4.9 An example logbook page is presented in Appendix I 

Lauds Testing Laboratories, Inc. 
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4.5 Weekly Calibration Check 

4.5.1 The balance custodian is the person responsible for performing the weekly calibration 
check and reporting problems to the area supervisor or QA. The custodian may be a 
different person in each area and it is the responsibility of the area supervisor to ensure 
that a capable balance custodian has been assigned to each area for which they are 

-. responsible. It is the responsibility of the custodian to insure that the weekly check is 
done even if they are not present, such as for vacation, etc. 

45.2 On the tist day of the week, the balance custodian will perform a calibratidhcheck on 
each balance in the lab to which they are assigned. The results of these checks will be 
recorded in each balance calibration logbook. This check will be performed using the 
laboratory Class “S” weights. 

4.5.3 The balance custodian will locate the Class “S” weights and insure they are clean. They 
will be returned to their proper location immediately upon completion of the calibration 
checks. 

4.5.4 The balance custodian will insure the balance is clean. 

4.5.5 The balance custodian checks the zero on the balance. If it is off, he or she will adjust it 0 
according to the m~ufacturer’s manual. 

4.5.6 At a minimum, the balance custodian will weigh 3 weights over the range for which the 
balance is used. Additional weights should be used if the range used is large in order to 
span the range typically used for that balance. If a specific weight (i.e. 100 mg or 30 
grams) is the most often used on that balance, that weight should be included in the range 
of calibration. The results will be recorded to the left of the entries for the daily 
calibration check on separate lines. The custodian will also sign and && the entry. The 
date must include the month, day and year (See Appendix I). 

Lauds Testing Laboratories, Inc. 

.-._-- - - -----. -.-_--..-_I.. _. 



SOP No: LTL-1005 
Revision: 5 
Date: 12/l 5199 
Page: 9ofll 
Reulaces: 4 

4.5.7 Criteria for the weights on the weekly calibration check are as follows: 

True value of weight 
&Balance canable ofweinhins: c <O.lOOO - 1.0000 1.0000-9.99 10. - 50. >50. 
0.1 gram inappropriate *0.1 *0.2 io.2 
.O.Ol gram io.02 *0.02 io.02 io.02 
0.001 gram *0.002 io.002 zto.002 io.005 
0.0001 gram *0.0005 *0.0005 *0.0020 l 0.0050 

4.5.8 K&the balance custodian cannot obtain a reading within the control limits established for 
the standard weights, he or she will bring it to the attention of the area supervisor and 
QA. 

4.5.9 An example logbook page is presented in Appendix I 

4.6 Annual Calibration Check 

4.6.1 The laboratory employs a reputable outside fm to perform armual maintenance and 
calibration of all of the analytical balances. The current firm is North West Instrument 
Services but any reputable vendor may be used if tirst approved by QA. 

5. References 

ASTMSrandard M&rod of Tesring, TOP-LOADING, DIRECT READING LABORATORY 
SCALES AND BALANCES, Designation: E 898 - 82 

-. 
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APPENDIX I 

Sample Page hm a Balance Logbook 

Laucb Testing Laboratories, Inc. 
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1. Introduction and Scope 

1.1 Method Description 

1.1.1 This SOP provides a description of the identification and ammal calibration of 
thermometers used for refrigerators, freezers, and ovens and the system used to record 
the calibrations and locations of the thermometers. 

1.1.2 This SOP also provides a description of the routine monitoring, maintenance, and 
corrective actions to be performed when cold storage units or ovens fail to meet .- 
control limits. 

2. Eaubment List 

2.1 Equipment 

. NIST Traceable Standard Thermometer with a range of at least -20°C to at least 11O“C. 

. High temperature grease pen 

. Erlemneyer flask 
l ethylene glycol or equivalent solution 
. thermometers covering temperatures within the operating range of the cold storage unit, 

oven, or other equipment of interest. 
l Water 

3. Safetv orecautions and Waste Disaosnl 

3.1 Safety Precautions 

3.1.1 During the calibration and data recording the analyst will be exposed to minimal 
safety hazards: boiling water, hot ovens, and mercury filled thermometers. It is 
incumbent on the analyst to exercise due care and caution while executing this SOP. 
The company will provide any protective equipment or clothing needed to assure 
employee safety. 

3.2 Waste Disposal 

3.2.1 No waste is generated in this operation. If mercury-filled thermometers are broken, 
however, the mercury must be collected and stored with other elemental mercury so 
that it may either be used in other laboratory operations or disposed. 

Laucks Testing Laboratories, Inc. 
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4.1 Purchasing 

4.1.1 Laucks currently has several Streck Laboratories, ERTCO and VWR Brand 
thermometers for cold storage monitoring but thermometers may be purchased from 
any reputable supplier. 

4.1.2 Thermometers used for sample or standard cold storage should be accompanied by 
either an actual certificate of calibration against a NIST traceable thermometer or a 
certificate verifying that a the thermometer was calibrated in accordance~tith 
standards traceable to the National Institute of Standards and Technology and does not 
vary by more than one scale division. They are immersed in a vial of ethylene glycol 
or equivalent solution to prevent tieezing and to stabilize the temperature. 

4.1.3 Thermometers used for oven temperature monitoring or for other., purposes need to 
cover the expected range of the unit or process to be measured. ” 

4.2 Identification 

4.2.1 Thermometers are received with an individual serial number imprinted on the 
thermometer or may be identified in any way that distinctly distinguishes them corn 
any other thermometer. This may involve the laboratory marking the thermometer to 
distinguish it from others if it does not have a distinct serial number. The use of a 
temperature resistant grease pen may be the most suitable for this purpose but any 
mechanism may be used as long as the thermometer is distinctly identified. 

5. Calibration 

5.1 Recalibration of the standard thermometer. 

5.1.1 The NIST traceable standard thermometer is recalibrated annually by sending it back 
to a manufacturer who has the capability to recalibrate thermometers to NIST 
specifications. Currently, Laucks uses the EverReady Thermometer Company 
(ERTCO) for recalibration services. This vendor will re-calibrate thermometers at 
approximately the same points at which the original calibration was performed and 
will take thermometers tirn any vendor, as long as a copy of the original calibration 
certificate is available. 

5.1.2 Note: Microbiology NIST traceable thermometers are recalibrated at the frequency 
required by the Washington State Department of Health, every 3 years. 

5.1.3 At a minimum, copies of the certificates of recalibration will be kept in QA files. 

Lauds Testing Laboratories, Inc. 
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5.2 Recalibration of Cold Storage and Room Temperature Thermometers 

5.2.1 Refrigerator thermometers are calibrated upon receipt and annually thereafter, shortly 
after the return of the standard thermometer from its ammal recalibration. When a 
thermometer has been recalibrated, a small color coded sticker is attached. The color 
code will correspond to a particular yearly calibration. Thus an observer can easily 
know his/her thermometer is currently calibrated. 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5.2.7 

Cold storage thermometers should not be calibrated with the standard thermometer if 
the standard thermometer has just been used at high temperatures (such as_ boiling 
water solutions). Thermal expansion of the thermometer at radically different 
temperatures may result in inaccuracies. After use at high temperatures, the standard 
thermometer should be allowed to stabilize at room temperature for at least 24 hours 
before it is used for cold storage calibration. 

Refrigerator thermometers are placed in any functional retiigerator which is not 
frequently opened and has adequate space and in which the temperature is between 
+2”C and +6”C. Freezer thermometers are placed in a functional freezer where the 
temperature is between -10°C and -20°C. The temperature of the refrigerator or freezer 
is not especially important except that it must be accurately recorded and should be in 
the approximate range that refrigerators or freezers are generally be kept. Cooler 
thermometers are already immersed in a small vial of liquid. If a thermometer is not 
already in such a vial it may be placed in the same Erlenmeyer flask as the standard 
thermometer noted below. 

At the same time the standard thermometer is also placed in the cold storage unit. The 
standard thermometer is placed in the cooler in an Erlemneyer flask of water, ethylene 
glycol or other suitable liquid that will not freeze at the temperature of the unit. 

Thermometers used for temperatures near room temperature may be calibrated in the 
BOD incubator using the same process. 

The thermometers are allowed to equilibrate at least overnight (12 hours) and the 
temperatures read and recorded. Read the temperature of the standard thermometer 
first, then the individual thermometers. 

Note: Most thermometers are marked in l°C or 2°C increments. This will require 
interpolation by the analyst to estimate intermediate temperatures. 

Temperatures are recorded on a blank hardcopy of an Excel spreadsheet along with the 
cold storage unit ID and location, the thermometer ID, and the date (See appendix A). 
The data are later transferred to the electronic version for storage and printing. The 
standard thermometer and the individual thermometer readings are recorded in the log 
and the difference is calculated and recorded to the nearest O.l”C. 

Lauds Testing Laboratories, Inc. 
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5.2.8 The differences in temperature between the standard thermometer and the individual 
thermometer are calculated and recorded in the log as the “correction factor”. The 
correction factor is calculated as the standard thermometer reading minus the 
individual thermometer reading so that by adding the resulting number to the 
individual thermometer reading will result in a “correct” temperature. 

5.2.9 Correction factors are also recorded on the Cold Storage Temperature logs. An 
example of one of these forms is in Appendix B. The year at the top of this form 
changes ammally without invalidating this SOP. They are located on each cold 
storage unit which is used for storage of environmental samples or standards. 

5.2.10 When a thermometer has been recalibrated, a small color coded sticker is attached. 
The color code will correspond to a particular yearly calibration. A similar color 
coded sticker will be attached to the original hardcopy of the ammal calibration log so 
an observer (with the log) can easily know that the thermometer is currently calibrated. 
Other thermometers will be marked with tape, the calibration factor noted, and 
initialed and dated. 

5.3 Recalibration of Oven and Other Thermometers 

5.3.1 Oven and other warm temperature thermometers should not be calibrated with the 
standard thermometer if the standard thermometer has just been used at low 
temperatures (such as refrigerator or freezer calibrations). Thermal expansion of the 
thermometer at radically different temperatures may result in inaccuracies. After use 
at low temperatures, the standard thermometer should be allowed to stabilize at room 
temperature for at least 24 hours before it is used for high temperature calibration. 

5.3.2 For hot temperature calibration (generally used at temperatures too hot to touch), 
thermometers are calibrated in a boiling water bath. The standard and individual 
thermometers are inserted into a beaker of boiling water up to the immersion line. The 
thermometers will read a temperature slightly above 100°C if the bulbs of the 
thermometers are resting directly on the bottom of the beaker while the hotplate is in a 
heating mode. The thermometers are. allowed to equilibrate for four-five minutes and 
the temperatures read to the nearest 1°C. Temperatures are recorded in an Excel 
spreadsheet along with the oven ID (if it was an oven thermometer), the thermometer 
ID, and the date (See appendix A). 

5.3.3 The differences in temperature between the standard thermometer and the individual 
thermometer are calculated and recorded in the log as the “correction factor”. The 
correction factor is calculated as the standard thermometer reading minus the 
individual thermometer reading so that by adding the resulting number to the 
individual thermometer reading will result in a “correct” temperature. 

Laucks Testing Laboratories, Inc. 
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5.3.4 Correction factors may be written on the thermometer or on the unit with which that 
thermometer is used. 

5.3.5 When a thermometer has been recalibrated, a small color coded sticker is attached. 
The color code will correspond to a particular yearly calibration. A similar color 
coded sticker will be attached to the original hardcopy of the annual calibration log SO 

an observer (with the log) can easily know that the thermometer is currently calibrated. 
Other thermometers will be marked with tape, the calibration factor noted, and 
initialed and dated. 

.- 
5.4 Recalibration of the Infrared Thermometer 

5.4.1 The standard thermometer is placed in a glass Erlenmeyer flask filled with water in a 
cold storage unit at least overnight (12 hours). 

5.4.2 The infrared thermometer is used to measure the temperature of the flask while it 
contains the standard thermometer. 

5.4.3 The emissivity of the IR thermometer is set at the level determined in the previous 
calibration (if any). It should read the same temperature as the standard thermometer. 
If it doesn’t, the emissivity is adjusted until the standard thermometer and the IR 
thermometer agree as closely as possible. 

5.4.4 This emissivity setting, the calibration date and the person who performed the 
calibration are recorded on a label which is attached to the thermometer. Analysts 
subsequently using the thermometer must measure against a glass container and use 
the emissivity setting noted on the IR thermometer in order to get an accurate 
temperature measurement. 

5.4.5 The appropriate information is also recorded on the Excel spreadsheet used for the 
other calibrations. 

5.5 Daily Calibration Check of the Infrared Thermometer 

5.5.1 Outside of its regular calibration against the NIST traceable thermometer, the infrared 
thermometer is checked daily at 4°C f 2°C again& a regular glass-column 
thermometer, which itself has been calibrated as previously discussed. 

5.5.2 The regular thermometer is stored in the 940 walk-in (WOl) in water in an Erlenmeyer 
flask. The infrared thermometer is checked against the side of the Erlemneyer. The 
infrared thermometer should agree with the regular thermometer (corrected to the 
NIST thermometer) within *2”C or the discrepancy further investigated. 

5.5.3 Most often, a discrepancy may be corrected by cleaning the surface of the Erlemneyer 
and re-taking the measurement or by replacing the IR thermometer’s batteries. The 

0 
latter or any other action must be recorded on the calibration logsheet. If discrepancies 

Laucks Testing Laboratories, Inc. 
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persist but are consistent, it may just be necessary to fully recalibrate the infrared 
thermometer and adjust the approved emissivity setting. This should be coordinated 
with QA. 

6. Monitorim Resaonsibilities 

6.1 -. Use Of Calibration Logs For Cold Storage Monitoring 

6.1.1 At the time of ammal calibration of the individual thermometers, the correction factor 
is written in the space provided on the form by QA. This correction factor (as noted) 
is calculated such that adding the value results in a temperature corrected to the 
standard thermometer. This correction factor may be positive or negative depending 
upon whether the specific individual thermometer read low or high when compared to 
the standard thermometer. 

6.1.2 It is not the intent of this SOP to discuss how individuals whose responsibility it is to 
monitor cold storage units are assigned. It is the responsibility of departmental 
supervisors to ensure that this activity is occurring in their areas. 

6.1.3 The person monitoring each cold storage unit will add the correction factor to the 
value read on the thermometer when recording the temperature. The corrected 
temperature is reported to the nearest O.l”C. As noted previously, temperatures are 
estimated between thermometer marks. 

6.1.4 The person monitoring each cold storage unit will also check the thermometer to make 
sure their are no breaks in the column. 

6.1.5 It is the responsibility of the person monitoring the particular unit to take corrective 
action as noted in this SOP and on the monitoring form or to see that corrective action 
is initiated by informing a supervisor. Any corrective actions (including simple 
adjustments of the cold storage unit thermostat) must be noted on the Cold Storage 
Temperature Log (Appendii B). 

6.1.6 The calibration fomx change quarterly, when new cold storage units are put on-line, 
or when unforeseen circumstances occur which call for a new form. The individual 
charged with monitoring the cold storage tit will transfer the cold storage ID, the 
cold storage unit location, the thermometer ID, and the correction factor to the new 
form. That person will also turn in the completed log to QA for permanent storage. 

6.2 Monitoring Ovens And Other Devices 

6.2.1 When oven thermometers are calibrated, QA will mark the oven with the thermometer 
ID and the correction factor. Log sheets are generally not used for ovens. It is the 
responsibility of any analyst using an oven to apply the correction factor when 
recording temperatures on data sheets. 

Lou& Testing Laboratories, Inc. 
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6.2.2 In other cases where thermometers are calibrated, the correction factor will be kept 
with the thermometer or written directly on the thermometer (generally with a piece of 
tape). Again, it is the responsibility of the analyst to apply the correction factor when 
recording temperatures on data sheets. 

7. Specification Limits and Corrective Actions 

7.1 Thermometer Criteria 

7.1.1 Thermometers should not vary by more than *5”C from the standard thermometer 
reading, even though a correction factor is applied. This criterion does not apply to the 
infrared thermometer. 

7.1.2 There should be no observable breaks in the column of any thermometer at any time 
during calibration or routine use. 

7.2 Thermometer Corrective Actions 

7.2.1 Thermometers with a break in the column must be immediately removed Tom use and 
either repaired or replaced. 

7.2.2 Thermometers which read more than *5”C from the standard thermometer reading 
must not be used. If they cannot be repaired or (if new) returned to the vendor, they 
should be disposed or clearly marked and only used for non-critical tasks. They 
should not be used for the storage or analysis of environmental samples or others 
where temperature is a critical factor. 

7.3 Cold Storage Criteria 

7.3.1 Refrigeration units should be in the temperature range of 4°C f 2°C. All freezers must 
be <-10°C. 

7.4 Cold Storage Corrective Actions 

7.4.1 See Appendix B for an example Cold Storage Temperature Log. This log also 
contains the appropriate corrective actions in an abbreviated form. 

7.4.1.1 If at all possible, actions should be taken before a unit exceeds temperature criteria 
so that samples or standards are not inadvertently stored outside the required limits 
for any significant length of time. This alleviates the far more onerous tasks of re- 
preparing standards or contacting clients for samples stored out-of-specifications. 

7.4.2 Adjust the thermostat of the cold storage unit if necessary. 

Lauds Testing Laboratories, Inc. 
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7.4.3 Det?ost the cold storage unit if necessary. This may be done prior to adjusting the 
thermostat if there is severe icing of the unit and it is obvious that this is the cause of 
the temperature deviation. 

7.4.4 If the above fail to correct the problem, contact the laboratory maintenance personnel, 
the departmental supervisor or QA to arrange for repair. 

7.4.5 If it is determined that professional servicing is required this may be arranged upon 
direction of one of these individuals or another senior supervisor. If professional 
maintenance does not correct the problem, the unit may need to be replaced, again at 
management discretion. 

.- 

7.4.6 Samples must not be stored at inappropriate temperatures. If the problem is not 
quickly solved, samples or standards must be transfermd to another cold storage unit. 
If it is determined that samples were stored at inappropriate temperatures for an 
extended period, it may be necessary to contact clients to determine the course of 
action they would like us to take regarding their analyses. This should be coordinated 
with QA and project management. Standards which have been inappropriately stored 
will generally require disposal, generally at the discretion of QA and/or department 
managers. 

7.4.7 Any corrective actions (including simple adjustments) must be noted on the Cold 
Storage Temperature Log (Appendii B). 

Lauds Testing Laboratories, Inc. 
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Appendix I 

Example Calibration Spreadsheet 
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Example Cold Storage Temperature Log 
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0 Cold Storage 
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4erature Log 
Lauds Testi auoratories, Inc. e 

Cold Storage ID I#: Thcnnometer ID: 
Location: Year: m Correction Factor (add this number when recording the thermometer reading): “C 
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Appendix III 
.- 

Example Infrared Thermometer Daily Check Log 

Lauck Testing Laboratories, Inc. 



a Infrared Therm0 t 
d%& 

Oaily Check Log 
Laucks Testi adratories, Inc. 

Thermometer ID: Horiba 226099 Checked against standard glass thermometer: BCR 2 
Location: Samuie Receiving Year.2000 .- Emissivity Setting: 82 

24 1 I I I I 
25 I 
26 1 I I I I 
27 t 
28 1 I I I 
29 I I 

Month: 

I I 
Q:\TEMPLATS”JLFORMS\lR~C”Kl I 

. . If IR themmmcter exceeds *2T of the standard glsss themnrmstcr, wmclive action must be taken. Corrective sctwn mc~u(~es 
I) Chlnge butcries 2) Clean edenmcyer surface and read again 3) Contact the appmpriate laboratory maintenance personnel. Ihe dcpanmental supervisor, and/or the QA OWccr 
4) If Ihe IR dwmomclcr is cat working properly, tie glass lhemmmetcr m~lr Lx uwd. 
Any and alI actions m bc recorded on this lag sheet. Ifthen is insufflcicnl mom, mark on the back ofthc page with the date the action occurred. 

Actions 
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L Introduction and Scope 

1 .l Introduction 

1.1.1 The maintenance of instrument logbooks is essential to monitoring instrument 
performance and throughput and in tracking analyses. It is also important to confirming 
instrument performance at the time of specific analyses and in monitoring ongoing or 
periodic performance degradation and the steps taken to correct or prevent such 
occurrences. Several systems are in place at Laucks, the differences being primarily 
dependent on the specific instrument and analysis types. This SOP will discuss what is 
expected in each. 

1.2 Scope 

1.2.1 This SOP primarily addresses instrument run log maintenance. maintenance manuals and 
other logs not addressed in other SOPS. Standards log. for instance. are discussed in the 
standards SOP. LTL-1013. Analytical balance logs are discussed in that SOP. LTL-1005. 
Cold storage logs are discussed in LTL-1006. Control and monitoring of logbooks and 
general items pertinent to all logbooks is discussed in Laucks SOP LTL-1019. 

1.3 Definition of Terms 

1.3. I Logbook - Any bound or unbound document that forms a record of activities and 
pertinent data regarding an activity including but not limited to maintenance logs. 
standards logs, reagent chemical logs. analysis logs including instrument outputs 
(computer generated or strip chart recordings). balance and temperature logs. or any other 
regularly maintained record of activity. 

t -List and Standards 

2.1 Equipment 

2.1.1 maintenance logbook. analytical run logbook (where appropriate) or other applicable 
logbook 

2.1.2 pen (pencil is NOT allowed) 

3, 0peratbnvocedur-a 
3.1 All Logbooks 

3.1.1 All logbook should be numbered and controlled according to procedures outlined in 
Laucks SOP LTL-1019. It is the analysts responsibility before initiating any new 
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logbook to ensure that the logbook has been identified and given a logbook number by 
QA. See LTL-1019 for further detail. 

3. I .2 NOTE: All errors in all logbooks must be altered by a single-line crossout which must 
also be initialed and dated. No erasures, overwriting, white-out or multiple-line crossouts 
lblackine out) are accentable. 

3.1.3 NOTE: Empty space in logbooks must be lined out (preferably with a Z for large blocks 
of empty. space). This mark. as with error correction. should be initialed and dated. 

3.2 Maintenance Manuals 

3.2.1 All instruments at Laucks from GC or GUMS systems to ICPs, AAs. 
spectrophotometers, ion chromatographs, etc. have instrument maintenance manuals 
associated with the specific instrument. 

3.2.2 Maintenance manuals are bound notebooks with the specific instrument and. if 
appropriate where multiple similar instruments are involved, instrument names or 
numbers printed on the outside cover. If there are multiple books for an instrument, 
which may be the case for instruments which have been in service for a long time, 
especially if they have required extensive, ongoing maintenance. the notebooks should be 
clearly numbered on the cover as #I, #2, etc. 

3.2.3 As a general rule,.loose leaf or j-ring bound notebooks are not acceptable. The exception 
to this rule is for maintaining copies of professional service call paperwork or if specific 
forms have been created for monitoring maintenance activities. Such paperwork must be 
dated. Note of the service should still be made in the bound notebook associated with 
that instrument and the identifying number on the service log noted in the maintenance 
manual. 

3.2.4 With a few basic rules, these maintenance manuals are free-form with no specific format 
but MUST include any and all maintenance associated with the particular instrument. 

3.2.4.1 Each entry should be INITIALED by the person making the entry. 

3.2.4.2 The maintenance manual must contain the DATE any service or maintenance was 
performed on the instrument and exactly WHAT that operation was. This includes 
everything from changing a part to cleaning an instrument orifice or changing a 
chromatographic column or instrument tubing. It should include everything from the 
simplest maintenance TO the most complex, including any professional service calls. J 

Lauds Testing LC karories. Inc. 
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3.2.4.3 Where maintenance is routine, some books use codes for the most common service 
operations, These codes must be clearly defined either on the front, inside cover of the 
maintenance manual or on the first page. If there are multiple books, these codes must be 
so defined in EACH book. 

3.2.5 If the maintenance was performed because of a specific problem (not just routine, 
ongoing maintenance) the problem should be described in at least one entry in the 
maintenance book as well as the work performed at any one time, and the outcome of that 
maintenance, that is whether or not it was successful or what occurred when the work was 
performed. 

3.2.6 In order to aid in monitoring instrument performance changes. service or equipment 
changes may also be noted in instrument run logs. However. this information is 
supplementary. ALL maintenance must be recorded in the maintenance manual. 

3.3 Instrument Run-Logs 

2.3.1 Instrument run-logs come in two essentially different forms. with variations depending 
upon the specific instrument. In any form, a copy of the daily run log must accompany 
the data from each laboratory workorder for any samples associated with that sequence. 

33.2 GC. GUMS. HPLC, GPC and other run-logs are in bound. pre-printed. sequentially 
page-numbered books. They are identified by the specific instrument type and. if 
appropriate where multiple similar instruments are involved. instrument names or 
numbers printed on the outside cover. If there are multiple books for an instrument. 
which will be the case for instruments which have been in service for very long, the 
notebooks should be clearly numbered on the cover as #l, #2, etc. 

;.;.2.1 Run logs must identify the method being run either at the top of the page, or if more than 
one method is being used for any sequence, clearly marked by the sample entry. It is 
recognized that it is in some cases possible to use different methods, which may only be 
different in the way a calibration is interpreted or validated. It may even be that two 
methods are essentially identical. However, in these instances, the logsheet should 
clearly indicate for which method a particular sample is being analyzed. 

53.2.2 Instrument run-logs should include places to record all relevant sample and data tile IDS, 
performance criteria, sample type and size, additional comments pertinent to the specific 
analyses, and analyst initials. All appropriate information must be filled out and the page 
dated. Examples of current logbook forms (at the time of this vvriting) are located in 
Appendices I (GUMS), II (GC and HPLC), and III (GPC). These forms should be 
considered examples and not as the only forms used by Laucks for this purpose. These 
forms may change with approval of the department manager and QA. Although this SOP 

Lnuc’ .’ Tesring Luborarories. Inc. 
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will not then be considered invalid, new example forms should be incorporated into the 
next revision. 

3.3.3 

3.3.4 

3.3.5 

3.3.6 

3.3.7 

3.3.8 

*- J.J.9 

In addition to the appropriate header information for each analytical GC, GUMS, HPLC, 
GPC or other run, all of the pertinent information should be filled out for each injection. 

The standards, samples, calibration checks, reference materials, QC samples, etc. should 
be listed in&e Q&X ti rbmy a an&&. 

Logbook information should be either completely filled out, or a logbook designed to 
incorporate all of the pertinent elements for that analysis so that all fields are filled in. 
Logbooks should contain all of the necessary information to track what analyses 
occurred. the processing order, and critical run parameters (such as what GC column was 
in use). 

No empty space should be left between daily logbook entries. The end of the analytical 
sequence should be clearly marked and empty space on the page crossed out. the accepted 
practice being with a “Z” which covers the entire space being crossed out. This “Z” 
should be initialed and dated by the analyst making it. 

The other type of run-log typically in use is the individual, loose-leaf instrument run-log 
printout. Where the instruments themselves don’t produce such printouts, handwritten 
run-logs are produced by the analyst. These are the log types typically in use in the 
Inorganics area of the laboratory. 

A copy of the run-log is included with each data packet associated with that run. 

As with the bound book format, the samples, standards, calibration checks. reference 
materials, etc. should be identified and listed IN ORDER. 

3.3.10 Information critical to identifying the analytical run (date, analyst, analysis type) must be 
included in the header information. If multiple analytical runs were made in one day. 
they must be identified as run 41, run #2. etc. If the instrument is capable of time- 
stamping run data, this option should be utilized, although it need not be included in the 
run-log itself. 

3.3.11 Where possible laboratory practice is to maintain ongoing run-logs for inorganic 
instrumentation. The daily run-logs are included with all data. Records which do not 
lend themselves to being kept in a pre-printed bound logbook may be collected in a j-ring 
binder in an organized format but m unbound or loose-leaf After sufficient logs have 
been collected, they should be bound with the laboratory comb binder. These logs should 
be given QA logbook IDS as described in Laucks SOP LTL-1019. 

Lauckr Testing Laboratories. Inc. 
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3.4 Other Logbooks 

3.4.1 The same general principals used for the above logbooks apply to any other logbook, 
unless otherwise defined in a specific SOP. 

3.4. 

3.4. 

1.1 Entries should be initialed and dated. 

.1.2 Empty space between entries should be minimized 

3.4.1.3 Errors and empty spaces should be properly crossed out, initialed and dated. 

3.4.1.4 Pages are preferably sequentially numbered but if this is not practical, at least dated 
and/or time stamped. 

3.4.1.5 The logbook should identify the operation being monitored 

3.4.1.6 The pages in the logbook should contain all appropriate information needed to identify 
the activity and all applicable spaces should be completely filled out. 

3.4.1.7 The logbook should be given a QA ID number as described in LTL-1019. 

: 
Laucks Testing Laboratories. Inc. 
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Appendix I 

GUMS Run Logs 
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Appendix II 

GC/HPLC Run Logs 
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Appendix III 

GPC Run Log 
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1.1 Purpose 

1.1.1 The purpose of this SOP is to establish a system to identify, document and resolve out-of- 
control events. 

1.2 Scope 

1.2.1 An out-of-control event may be recognized by any member of Laucks. When they occur, 
the analyst, supervisor and Quality Assurance work jointly to solve and correct the 
problem. Out-of-control events are documented using an Out-of-Control-Event form or a 
Corrective Action form, or in a few selected instances, on a logsheet with space 
specifically for such actions. Comctive action resulting &om an audit is also dealt with 
using its own Audit Response form but this action is elucidated in an SOP specific to that 
process. 

2.1 This section defines terms and acronyms as they are used in this SOP. 

2.1 .I Corrective Action: Action taken by an individual(s) to correct a problem as evidenced 
by either the failure of QC criteria or a more general problem which could affect 
performance of an analysis, the quality of service or other activity undertaken by the 
laboratory. 

2.1.2 Out-of-control event: Any occurrence or condition failing to meet Laucks QC 
criteria or has the potential to impact data quality. 

2.1.3 QtVQC: Quality Assurance/Quality Control 

2.1.4 Reagent blank: a measured volume of reagents used in a method. 

2.1.5 Method blank: a reagent blank that undergoes a preparation (digestion, extraction, 
distillation, etc.) step prior to analysis. 

2.1.6 RF’D: Relative Percent Difference 

2.1.7 LCS: Laboratory Control Sample 

Louckr Testing Laboratories, Inc. 
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3.1 Identifying an Out-Of-Control Event 

3.1.1 The following is a list of examples of out-of-control events. This is not a complete list of 
all possible out-of-control events and many of those listed may be different for different 
methods. Specific criteria are given in analytical SOPS or in other QA documents. If 
there is doubt about whether a situation is out-of-connol and must be responded to, 
consult with Quality Assurance. 

3.1.1.1 GC/MS insuument tune criteria failing to meet criteria 

3.1.1.2 Initial calibration linearity, depending upon the method used for calibration, 
correlation coefficient ~0.995 (co.990 for some fuels analyses) or percent RSD 
failing to meet method specifications. 

3.1.1.3 Daily and continuing calibration verification or calibration blanks outside 
acceptable ranges as defined in their respective SOPS. 

3.1.1.4 NOTE: If any ofthe above instances (3.1.1.1-3.1.1.3) occurs, analysis is B 
stopped. No sample analysis can occur until the event is back in control. A 
corrective action form does not need to be tilled out for these instances if 
identified at the analyst level and corrected before any data are affected. 

3.1.1.5 Matrix spike, surrogate spike or blank spike recoveries outside acceptable 
ranges. 

3.1 .1.6 Unacceptable RPD value for MSIMSD or duplicate samples. 

3.1.1.7 Unacceptable values for LCS’s and QC samples. 

3.1.1.8 A reagent blank containing a target analyte greater than the method reporting 
limit. 

3.1.1.9 A method blank containing interference or a target analyte at a concentration 
greater than or equal to the method reoorting limit. 

3.1.1 .lO Note: Samples which contain target analyte levels which are greater than 20 
times the blank or which contain none of the offending analyte may be 
considered acceptable. 

Lads Testing Laboratories, Inc. 
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3.1.1.11 A sample received, prepated or analyzed past holding time. 

3.1.1.12 A sample depleted before all required analyses are completed. 

3.1.1.13 An extract blown down to dryness, spilled or otherwise compromised. 

3.1.1.14 Contaminated reagents and glassware. 

3.1.1.15 Equipment malfunction or instrument failure, such as cold storage unit 
temperature outside acceptable ranges and the loss of data acquisition. 

3.1.1.16 Record keeping omissions, errors, and deviations from the record keeping 
standard operating procedures are also out-of-control situations 

3.2 Responding to an Out-Of-Control Event 

3.2.1 When an out-of-connol event is recognized, each individual involved with the analysis in 
question has an interactive role and responsibility, these are as follows: 

3.2.2 Analyst: 

3.2.2.1 Must be able to recognize QC failure and immediately take the proper action or, 
if unsure of the appropriate response, notify the supervisor and work with the 
supetiisor and Quality Assurance to solve the problem; also maintains QC 
Charts. 

3.2.2.2 The analyst is also responsible for performing the following steps to correct the 
problem: 

3.2.2.3 Examine all calculations for correcmess 

3.2.2.4 Examine bench sheets for cotrecmess 

3.2.2.5 Check instrumentation and operating conditions to preclude the possibility of 
malfunctions or operator error 

3.2.2.6 Verify integrity of spiking solution, laboratory control sample, or calibration 
standard 

3.2.2.7 Re-analyze the sample 

Lauckc Testing Laboratories, Inc. 
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3.2.2.8 Take other actions as noted in the specific analytical SOP. 

3.2.2.9 If these steps do not yield acceptable results, consult the supervisor. 

3.2.3 Supervisor: 

3.2.3.1 Must review all analytical and QC data for reasonableness, accuracy and clerical 
errors; also responsible for QC charts. Some of the above duties may be 
assigned to others, with supervisory oversigh& if those others have been trained 
to observe the conditions which would initiate further investigation. 

3.2.3.2 In an out-of-control event, the supervisor works with the analyst and Quality 
Assurance to solve the problem and prevents the reporting of suspect data by 
stopping work on the analysis in question and insuring that all results that are 
suspect are repeated, if possible, after the source of the error is determined and 
remedied. 

3.2.3.3 If corrective actions do not yield results which meet specifications, it may be 
determined that sufticient action has been taken. The supervisor and QA will 
approve of such decisions and if it is determined that the data quality could be 
impacted, the supervisor will ensure that appropriate comments are reported 
with the data to the client. 

3.2.4 Quality Assurance: 

3.2.4.1 The Quality Assurance Officer or designee will work with supervisory personnel 
and/or analysts to solve out-of-control situations which are not routinely 
corrected at the bench. 

3.2.4.2 In the event that an out-of-control situation.occurs that is unnoticed at the bench 
or supervisory level, such as performance failure on a blind QC sample, Quality 
Assurance will notify the supervisor, help identify and solve the problem where 
applicable, insure the work is stopped on the analysis and no suspect data is 
reported. 

3.2.4.3 Finally the Quality Assurance Offtcer or designee must review and approve all 
corrective action reports which cannot be resolved. If corrective actions do not 
yield results which meet specifications, it may be determined that sufficient 
action has been taken. The supervisor and QA will approve of such decisions. 

Lauds Testing Laboratories, Inc. 
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3.2.4.4 If it is determined that the data quality could be impacted, the supervisor will 
ensure that appropriate comments are reported with the data to the client and QA 
will review said comments. 

3.2.5 Project Manager: 

3.2.5.1 The Project Manager is responsible for notifying the client of out-of-control 
events, such as missed holding times, raised reporting knits, matrix 
interferences, etc. which cannot be resolved without potential impact on either 
the data quality, the agreed upon or routinely reported results, or the timely and 
expected delivery date. It is not necessary to contact the client for events which 
are correctable and do not impact the final dam quality, holding times or turn- 
around unless specifically requested by the client. 

3.3 Corrective Actions 

3.3.1 Appropriate corrective action depends on the type of analysis, the extent of the 
discrepancy, and whether the event is determinant or not. The corrective action to be 
taken for analytical QC failures is usually described in the specific analytical method but 
may also be determined by either the supervisor, Quality Assurance Officer, or by both in 
conference, if necessary. 

3.3.1.1 Some items may not necessitate direct intervention of QA where standard 
practices are in place for some events, where the SOP or project or program 
QAP itself dictates the corrective action and where the action taken is the most 
conservative response practical. These types of events may be considered to 
have automatic QA approval and may not even require the completion of any 
related out-of-control event forms. 

3.3.2 A corrective action can be as extensive as replacing a complete lot of contaminated 
extraction solvent, re-extracting and re-analyzing a complete batch of samples, due to 
reagent blank contamination; or as simple as recalculating a series of results because a 
wrong dilution factor was applied. Again, the appropriate corrective action must be 
determined on a case by case basis. 

3.3.3 Data cannot be released until the system is in control or the QC failure can be attributed 
to a cause other than method performance. In the event the out-of-control event is due to 
matrix problems in the sample, and the system remained out of control, the data is 
flagged and supporting documentation is released to the client. 

Lou& Testing Laboratories. Inc. 
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3.3.4 Corrective actions are considered adequate when the problem has been resolved and data 
can be reported or other actions taken from an in-control condition. Alternatively, it may 
be determined that the action taken was, as a minimum, all that was required by the 
method or that no further action was reasonable or possible that would improve the data. 
In these cases, the final decision must be approved by the supervisor and QA. 

3.4 Documenting an Out-Of-Control Event 

3.4.1 This is accomplished by completing one of the following 
. A Corrective Action (CA) Form (See Appendix 1) 
l A QC-DB Report Form (for Inorganics analytical QC only, see Appendix 2) 
l An Out-Of-Control Event (OOCE) Form (lab use only, see Appendix 3) 
. A Sample Receipt Form (for sample receipt events, see Appendix 4) 
l An Audit Finding Report Form (QA use only, not shown here, see audit SOP) 
. or logged onto a form which itself includes corrective actions (example, Cold Storage 

Logsheet, see Appendix 5). 

3.4.2 CA forms are general and are for documenting corrective action taken to correct problems 
not associated with a particular analytical event. 

3.4.3 Out-Of-Control Event (OOCE) Forms are filled out by @hn&d laboratory staff only 
and are designed for documenting analytical QC failures and associated corrective 
actions. Where other forms, such as the Inorganics QC DB Report Form, are used to 
document that the QC parameters were checked. any fa%res of QC and the decision to 
perform corrective action or continue data processing must be documented on the OOCE 
form. The checklist may then be attached to the OOCE form for fmai data submission. 

Note: It is not necessary for analytical staff to document actions which were taken 
prior to processing samples or which do not affect reported data. 

3.4.4 Audit Finding Reports are responded to by the assigned individual and signed off by QA 
or a designated individual (see the audit SOP). 

3.4.5 All OOCE and Corrective Action Forms shall be filled in completely by the person 
observing the event. Actions taken may be filled in by either the initiating person or the 
person actuafly performing the corrective action. The descriptions of the event and any 
comctive actions taken should be detailed and specific. The OOCE form provides check 
boxes for most analytical events. 

Note: Holding time violations due to laboratory error are annotated on the OOCE 
form. Holding time violations occurring due to receipt of samples beyond the 
criteria are documented on the sample receipt form only. 

Lauck Testing Laborarories, Inc. 
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3.4.6 If the corrective action taken and aunotated on the OOCE Form resolves the problem and 
allows data to be reported which is in control, the action is complete and only needs to be 
signed by the individual taking action and the individual initiating the action. 

3.4.7 Ifthe corrective action taken and annotated on the OOCE Form does not resolve the 
event and it is determined that no further action can or will be taken, the form must be 
signed by the analyst, supervisor, and QA. 

3.4.8 Originals of all OOCE forms must be turned into QA. Copies must be included in each 
SDG or workorder in validatable packages’and in the tirst workorder in the “samples 
affected” column for non-validatable data packages. 

3.4.9 Any corrective actions taken which could either impact data directly, help to explain 
analytical decisions that were made in order to resolve analytical discrepancies, or which 
would help in the interpretation of the final data package must also be narrated in the final 
report. OOCE forms must be turned in with the data and the supervisor creating the 
narrative comment for that area will comment on any decisions resulting f?om failed QC 
which could impact data validity or interpretation. 

Lauck Testing Laboratories, inc. 
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Appendix I 

Corrective Action Form 
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Appendix 2 

QC-DB Report Form 
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I I 
OUT OF CONTR, - EVENT FORM 

Date Recognized: 
Date Occurred: 
Method: 
lnhiated By: 
Analyst: 

0 GCIMSVOA 
0 GUMS ABN 
0 GC VOA 
0 GC non-VOA 
cl IIPLC 

0 Metals 
Cl Wet Chemistry 
Cl Exlraclions 

0 Data Management 

Type of Event: (check all rhac appty) Correclive Aclion: (check all rhar apply) 

_ I lolding time missed (&scribe betowj 
_ Blank 2 MDL RL- CRQIDL- 
_ Spike Recovcrzdo not meet crheria 
_ Duplicale RPDs do nol meel criteria 
_ MSIMSD Results do not meet crheria _ %Rec _ RPD 
_ BSlBSD Resulls do not meel crileria _ %Rec _ RPD 
_ Analytical Spike recoveries do not meet criteria 
_ Standard Addhions do not meet criteria 
_ LCS or Blank Spike Recoveries do not meet criteria 
_ Surrogale Recoveries do not meel criteria 
-Calibration Corr. Cocfiicienl does not mce~ criteria 
_ Calibration Verification does nol lneel criteria _ lnit _ Cont. 

_ Recovery _ Retention time _ %D 
_ Tuning fails criteria 
_ ISTD fails crheria 
_ CalculaliowTranscriplion error 
_ Olher (explain) 

_ Repeal Calibration 
_ Made new standards 

Reanalyzed, Dale: 
1 Sample(s) Redigesled/Reextracled Dale: 
_ Resulls Recalculalsd 
_ Cleaned System 
_ Ran Slandard Additions 
_ Notified Client 
_ Other (Please explain) 

Check One: 

_ Original Resulls Reported 

_ Rerun Resuhs Reported 

Nolified: 

-QA 

_ Client Services 

No: 

Samples Affected 
(W&order & 
Sample Numbers.) 

Action taken By: 
_ Out of Control Event Corrected By: 

Date: Reviewed by Inhialor: Date: 

_ COiXCliVe Actions Nol SucceSsf.d (SignaNres required) 

Analyst: 
Supervisor: 
nd nmlrtn..“,. 

Date: 
Date: 
nw 
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1.1 Description 

1.1.1 This SOP provides a description of how blind spikes are generated, what types of 
analyses are monitored, how results are evaluated and how Laucks handles out of 
specification events. 

1.1.2 Materials may be from a multitude of sources. The analyst will most often be aware that 
the sample is a blind spike but in no case should the analyst know the “true” value of the 
submitted sample. On occasion, at the discretion of QA, a double blind sample may be 
submitted (one which the analyst does not know is an evaluation sample). 

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

1.2 Definition of Terms 

1.2.1 Blind Spike - A proficiency sample which may or may not be known as such by the 
analyst but which contains a target analyte with a value which is not known. 

1.22 Double-Blind Spike - A proficiency sample which is submitted to the analyst in such a 
way that it is thought to be a routine sample and which contains an unknown amount of 
target analyte. 

Ly 

2.1 Equipment 

2.1.1 Pipets. flasks, containers etc? necessary to prepare spikes for submission. 

2.2 Reagents 

2.2.1 Deionized water, methylene chloride and other solvents or preservatives that may be 
required to prepare spikes. Some samples may be prepared by outside sources and only 
need to be submitted to the analyst. 

Lauck Testing Laboratories, inc. 



SOP No: LTL-1009 
Revision: 2 
Date: 06/21/96 
Page: 4of9 
Replaces: LTLI-0048 

3.1 Safety Precautions 

3.1.1 A.U standards, samples and sample solutions should be handled as if they are hazardous 
substances. During the preparation of blind spikes, the analyst will be exposed to a 
variety of reagent chemicals and solvents. In addition, preservatives contained in both 
reference materials and in sample bottles may pose health hazards. The health effects of 
these various chemicals may be ascertained by reading the appropriate material safety 
data sheets (MSDS). It is incumbent on the analyst to exercise due care and caution 
while executing this SOP. The company w-ill provide any protective equipment or 
clothing needed to assure employee safety. 

3.1.2 Many solvents also pose a fire hazard and should be treated with proper precaution. 

3.2 Waste Disposal 

3.2.1 Waste solvents are disposed in the appropriate waste solvent container. 

3.2.2 No more blind spike material is used than is necessary for submittal of the sample so that 
it will not present a disposal hazard. 

3.2.3 Waste segregation and disposal from the point of collection is futther covered in the 
Laucks SOP on hazardous waster &sposal. 

4.1 Sources 

4.1.1 Materials may be WS, WP *other materials from an external performance evaluation. 
Although these are not generated directly by the laboratory, they are blind samples in that 
the expected values and in many cases the constituents themselves are not known to the 
analyst beforehand. 

4.1.2 Standard materials may be purchased from a vendor, such as Environmental Resource 
Associates (ERA), Analytical Products Group (APG), SPEX, Restek, Supelco or any . 
other reputable vendor. 

4.1.3 Materials may be purchased either as Performance Evaluation samples (values unknown 
to the laboratory), reference materials (values known to the laboratory), or as standard 
materials (values known to the laboratory). They may also be made up by supervisory or 
QA staff from materials of known content. In any instance, the value of the components 
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w-ill be unknown to the analyst performing the analysis until completion of the 
evaluation. 

4.2 Storage 

4.2.1 Materials are stored as recommended by the manufacturer, most often at a temperature of 
4°C i 2% Metals will generally be stored in dilute nimc acid and need not be 
refrigerated. 

5.1 Requirements and Scheduling 

5.1.1 

‘3 5.1.2 

5.1.3 

5.1.4 

5.1.5 

0 

These requirements may be program and/or method-specific. Laucks specific naming 
requirements and documentation are discussed in other SOPS and in the QA Plan. This 
SOP is intended primarily to document the practices and evaluation of results and not to 
dictate the specific analyst requirements. 

Initially (as part of being considered able to independently perform an analysis), an 
analyst may be required to analyze a single blind Performance Evaluation (PE) sample. 
The analyst must process the samples independently, without direction or assistance in 
order to be considered proficient. 

On an ongoing basis, at least annually, an analyst may also be required to demonstrate 
continuing performance by analyzing a single blind PE sample. 

PE results may also be used as a supplement to a method verification process in order to 
verify the laboratory’s ability to perform a method. 

These PE samples may be fr%m a performance evaluation study, such as an EPA Water 
Pollution (WP) or Water Supply (WS) study, an independent vendor PE, such as 
Environmental Resource Associates (ERA) or Analytical Products Group (APG), or it 
may be prepared by an area supervisor fkom a known material. Blind PE samples will 
almost always be prepared as aqueous solutions except in limited circumstances, such as 
fuel hydrocarbons, where soil samples are periodically analyzed. ERA, APG or other 
sources of materials will be used where components are not present in WP, WS or other 
“off%sl” PE samples. Acceptable results horn programmatic samples, such as those for 
HMWRAP, Army Corps of Engineers, or NPESC may be used to qualify analysts or to 
otherwise demonstrate performance, even though in some instances an actual value may 
not be provided by the agency. 

Lauch Testing Laboratories, Inc. 
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Y 

5.1.6 

51.7 

5.1.8 

5.1.9 

WP and WS program samples are analyzed semiannually (W’P in approxirnateIy June and 
November, WS in approximately April and September). Supplementary PE samples for 
analy-tes not present in these samples (such as fuels or GCMS semivolatiles) are 
generally obtained Tom APG, ERA or a similar vendor and are generally analyzed along 
with remedial samples (if any) resulting f?om WP failures (results being obtained 
approximately 3 months after submittal of the WPs). Other external PE samples from 
programs such as NFESC, HAZWRAP, or the Army Corps of Engineers may be 
analyzed at the discretion of those programs but be used for evaluation. The precise 
schedule for submittal of all but programmatic samples is at the discretion of QA in order 
to meet laboratory needs to qualify analysts or methods or to meet other requirements. 

One set of PE samples may be used to qualify several analytical staff For instance, one 
person may extract a sample and be so qualified. Several analysts may process the 
extract independently and also be qualified. If multiple analysts do process the extract, 
however, there must be no collaboration between analysts until the results have been 
received by QA. 

In any instance, the values of the components must not be divulged to the analyst(s) prior 
to analysis. Furthermore, if a PE sample contains one or more components f?om a multi- 
component analysis (such as a semivolatiles or pesticide mixture), the analytes 
themselves must not be divulged. 

Blind spikes should be analyzed in at least duplicate so that reproducibility can be 
determined as well as recovery. All results should be reported for each determination 
where the analysis was otherwise in control. Evaluation of replicates is a laboratory 
option and is rarely required of any external performance evaluation program. 

5.1.10 Blind spikes are typically determined for the following analyses (in water excepts as 
noted): a- 

* ICP metals 
l ICPMS metals 
l Graphite furnace metals (Pb, As, Se, TI) 
l Mercury 
. GC Volatiles 
l Gas/BTEX water & soil 
l Diesel water & soil 
l Petroleum Hydrocarbons (418.1) water & soil 
. Pesticides 
l GC/TvfS Volatiles 
l GUMS Semivolatiles 

Lauckc Tesring Laborarories, Inc. 
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PNAs 
Explosives 
Cyanide 
Total Organic Halogens 
Total Organic Carbon 
Phenoiics 
Ion Chromatography (P, Cl, NO,, SO3 
NOr/NOr Automated Cd reduction 
others at the discretion of QA 

5.1.11 Where other method references are very similar to those above, the same PE analysis 
may be considered adequate documentation for both methods. Other blind PE studies 
may be conducted at the discretion of QA. 

5.1 .I2 Samples will be given a laboratory ID number and test code when they are submitted to 
the laboratory and should be tracked in the same manner as a routine sample. Results 
will be compared against vendor-supplied, method-specific, or laboratory-derived liits 
as noted in the Evaluation and Repotting section. 

fiLEvaluation 

6.1 Data Package Organization 

61.1 Paperwork must be completed as it would for routine samples, documenting preparation, 
calibration, and analysis and quality control. In addition, a summary page must be 
completed with the results of the sample and any replicate analysis. The summary page 
must contain the following elements: 

. Analyst 
l Date of analysis 3‘ 

l . Preparation Technician (where appropriate) 
l Date Prepared 
l Analysis (Method*) 
l Preparation (Method*) 
l Components obtained t+om the analysis 
l Results obtained from the analysis 
l Replicates (where applicable) and associated RPDs 

l At the discretion of QA, analysis and preparation methods may be considered sticiently 
similar to qualify for more than one reference technique. 
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6.2 Evaluation 

6.2.1 The data will be evaluated by QA with possible assistance from other supervisory stafT. 
Data must meet the limits supplied by the vendor, if purchased or supplied as part of a PE 
program. If limits arc not given by the vendor, method specific liits may be adopted or 
me laboratory may choose to accept recoveries based on internal QC limits. 

6.2.1.1 All relevant components must be identified by the analyst, although in a few limited 
cases, similar components react in much the same fashion (i.e. similar retention times or 
patterns). ln these instances, at the discretion of QA, the analyst may be allowed to m- 
evaluate the analysis. 

6.2.1.2 If the analysis is a multi-component mixture, the results may be considered acceptable if 
90% of the target analytes are quantified correctly. 

6.2.1.3 Replicates will most often be evaluated where recovery exceptions occur or where it is 
determined by QA or the area supervisor that this reproducibility is a critical part of the 
analyst’s evaluation. They will also be evaluated if it is so specified in the reference 
method. In these instances, the acceptability criteria are generally either the laboratory- 
derived RPD(s) or the reference method-specified criteria. ,I 

-9 

6.2.1.4 At the discretion of QA, the data may also be evaluated for completeness and 
documentation. 

6.3 Remedial Actions 

6.3.1 If the limits for the analyzed material have been exceeded, that performance criterion will 
be considered to have not been met. In such case, the data will first be t-e-evaluated by, 
the analyst. If sufficient eTt/digestate remains, this may include t-e-analysis. 

6.3.2 If, after re-evaluation. the performance criterion still has not been met, the results from 
the entire analysis will be evaluated and if sufftcient criteria have not been met, the 
analyst may be required to analyze another blind PE sample. 

6.3.2.1 In some cases, the quality of the vendor-supplied material may be in question. In this 
instance or in the case where no more of a specific material is available in a timely 
fashion, a second source of performance evaluation material may be used. 

6.3.3 Continued failure may result in either or both examining the analysis/preparation method 
for discrepancies or it may require re-training of the analyst if it is determined that the 
method and insrmmentation is functioning properly. In either case, action must be 

Laucks Testing Laboratories, Inc. 
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initiated immediately to insure that accurate results are being produced for actual 
laboratory samples. 

6.3.4 Lo the extreme case, it may be determined after consultation with supervisory staE and 
laboratory management (including QA), that no analyses can be performed using that 
method or that analyst until there is demonsuatioa of adequate performance. 

7.1 Analyst and Method 

7. I. I Records for all evaluations will be maintained by QA. Analyst evaluation will be 
maintained in the analyst’s training file. Method evaluations will be kept separately but 
may mirror the analyst’s evaluation. 

Loucb Testing Laboratories, Inc. 
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1.1 Overview 

1.1.1 This SOP describes the determination of Instrument Detection Limits (IDLs). Method 
Detection Limits (MDLs), Precision and Accuracy Studies. the setting of Reporting 
Limits and the determination and use of control limits. All are defined in the definitions 
section of this SOP. 

I. 1.2 In general, detection limits are the minimum amount of a target analyte that can be 
measured and determined to be greater than zero with a known degree of confidence. For 
purposes of this SOP, the known degree of confidence for MDLs will be defined as the 
99% level. IDLs are based strictly on instrument response and MDLs on a sample 
processed through the entire preparation process. This SOP is based on information 
provided in 40 CFR Part 136, Appendix B, L&&ition and Procedure for t& 
Determination ofthe Method Dew&m Omtt. Revtslon 1. II and in other sources such as 
the EPA Contract Laboratory Program (CLP) Inorganic Statement of Work (SOW) and 
SW846. 

1.1.3 Criteria for Precision and Accuracy (P&A) Studies are generally defined in the specific 
published method, particularly those in SW 846. Where criteria are not so defined, 
Laucks has chosen to either use the criteria from similar methods or to set in-house 
criteria basedon the judgment of senior management and QA. Where two methods are 
the same in technical detail and one does not provide P&A criteria, performance under 
the guidance of the method with specifications may be used to satisfy the performance 
criteria of both. 

1.1.4 Control limits are determined initially for an analysis, generally using limits supplied in 
the method or defined by the program (such as CLP). After sufficient points have been 
accumulated the laboratory performs a statistical analysis of the data and computes the 
control limits which are based on 3x the standard deviation of recoveries (for accuracy 
limits) or relative percent differences (for precision limits). In some instances, warning 
limits may also be established using 2x the appropriate standard deviation. 

1.1.5 This SOP is designed for applicability to a wide variety of sample types ranging from 
reagent water to solids containing the analyte. The MDL may vary as a function of 
sample type. Laucks rarely determines MDLs on any matrix other than soil or water. 
Other MDLs may be estimated based on these studies. 
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1.1.6 This SOP requires that a specific, detailed analytical method exist. When determining 
MDLs and P&As following this SOP, it is imperative that all sample processing steps 
included in the analytical method be included. 

1.1.7 Where a specific method has requirements exceeding the requirements of this SOP, that 
method will take precedence. Where a reference method has stated detection limits. these 
are generally taken to be MDLs. This SOP is to be followed to validate a new method or 
to validate a change in a current method. 

1.1 .g MDLs should be determined approximately amtually for common procedures and as 
needed for procedures which may be performed on an inl?equent basis. 

1.1.9 PCB MDLs are to be performed for each PCB to be analyzed. At least one PCB MDL 
must be determined annuaIly and all PCB MDL determinations must be performed within 
3 years. 

1.1.10 This method is restricted to use by, or under the supervision of analysts experienced in 
the technique described. Each analyst performing this method must have demonstrated 
the ability to perform the described analysis except in the case of P&A studies which are 
used to demonstrate the competency of the analyst. 

1.2 Method Description 

1.2.1 Detection Limits 

1.2.1.1 For any metals method, the Instrument Detection Limit (IDL) must first be determined. 
The IDL may also be determined strictly for informational purposes for other methods 
but is not required. The IDL allows the analyst to assess the precision of the 
measurement system and to estimate the target concentration for the MDL study. IDLs 
are generally determined by analyzing 7 low-level standard replicates on 3 non- 
consecutive days and averaging the sample standard deviations from each of the three 
days. 

1.2.1.2 In order to determine MDLs, a minimum of seven replicate measurements are made of a 
prepared sample matrix which contains approximately 1 to 5 times the estimated 
detection limit. A Student’s t determination is made for the number of data points 
available, usually 7 (6 degrees of freedom), and the resulting standard deviation 
multiplied by that value to determine the MDL. All MDL data are entered into the 
laboratory MDL database. 
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‘Note: The CFR states that the recommended concentration levels used to determine the 
MDL be one to five times the MDL. It later implies that a level of up to 10 times the 
MDL is acceptable. Laucks considers up to 10 times the MDL to be an appropriate 
concentration although limited exceptions to this rule may be granted as long as the 
deviations are not great and they are approved by QA. 

1.2.1.3 Reporting Limits (RLs) are set by the laboratory as limits that can be reliably reported on 
a consistent basis with a reasonable degree of confidence that the reported level is 
accurate. These limits may be set at the Practical Quantitation Limit (PQL) initially by 
using a multiplier times the MDL. The multiplier is often but not always defined in the 
method. After initial setting of the RL, it is rarely changed unless significant changes in 
the MDL occur which make it necessary to raise or lower the RL. 

1.2.2 Precision and Accuracy (P&A) Studies are studies performed in order to demonstrate the 
laboratory’s ability to perform a method and are also used to demonstrate analyst 
competency to perform the method. They generally involve the analysis of 4 replicates 
spiked at concentrations defined in the method. Where no method guidance is provided, 
the replicates should be prepared at concentrations of 10 to SO times the MDL for each 
analyte. Adequate performance is most often defined in the reference method, although if 
the method performance has been demonstrated, analyst competency may be 
demonstrated in comparison to laboratory limits. 

1.2.3 Control limits may be specified in a reference method or may be statisticallv determined 
by the laboratory from existing data. In general, laboratory determined limits for control 
samples must not exceed method specified limits. If laboratory determined limits do 
exceed method-specified limits, the entire system must be evaluated to improve method 
performance. In most instances. it is unacceptable for routine performance to exceed 
method-specified performance even if the laboratory is using method-specified control 
limits. This is because the laboratory cannot demonstrate adequate performance for all 
samples on a routine basis. 

1.2.4 It is not uncommon for clients to specify reporting or control limits in their project 
quality assurance plans. As long as they are achievable (i.e. the requested RL is not 
lower than the laboratory MDL), Laucks will generally comply with the client’s request 
for that particular project. 

1.3 Definition of Terms 

1.3.1 Accuracy - The degree of agreement of a measurement (of an average of measurements 
of the same thing), X, with an accepted reference or “true” value, T, usually expressed as 
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1.3.2 

-1.3.; 

1.3.4 

1.35 

1.3.6 

the difference between the two values, X-T, or the difference as a percentage of the 
reference or true value, 100*(X-T)m, and sometimes expressed as a ratio, WI. Accuracy 
is a measure of the bias in the system. Accuracy shall be calculated as follows: 

Cs = Concentration of spiked sample 
Cu = Concentration of unspiked sample 
S = Expected concentration of spike in sample 
%R = Percent recovery 

Control Limits - Control limits may be specified in a reference Method (either as 
mandatory or guidance limits), or may be developed by the laboratory using internal 
performance data. Control limits represent acceptance criteria for determining whether 
an analytical system is in control (functioning within acceptable guidelines). 

Control Sample - A QC sample introduced into the analytical process to allow 
evaluation of the measurement system. In general, it is best to use samples of a matrix 
similar to the samples being analyzed, where such are available. The control sample, 
however, will generally be free from interferences other than those inherent to the matrix 
itself. 

Degrees of Freedom 7 The number of independent estimates that could be obtained from 
a specific set of data. In general, for a simple set of n independent values, 

df = n-l 

IDL - Instrument detection limit - The lowest concentration of a target analy-te that can be 
measured and known to be greater than the instrumental background with a known degree 
of confidence. It may be used as a starting point for selecting MDL study spiking levels. 

MDL - Method detection limit - The minimum concentration of a substance that can be 
measured and reported with a known degree of confidence (99% for our purposes) that 
the analyte concentration is greater than zero and is determined from analysis of a sample 
in a given matrix containing the analyte. 
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1.3.7 Mean - The arithmetic sum of a set of observations divided by the number of 
observations. 

2 
n 

Where: 
X, = sample value for replicate i 
n is the number of replicates 

1.3.8 P & A - Precision and Accuracy - This often refers to a study conducted to validate a 
method or an analyst conducting a particular method. 

1.3.9 PQL - Practical Quantitation Limit - The limit at which it is determined that the 
constituent can not only be detected but be accurately quantified. This limit is usually 2 
to 10 times the MDL but may be even larger depending upon the constituent and the 
matrix. Factors are often taken from the published method but may be set by the 
laboratory ifpublished factors do not exist. These limits may also be used as the routine 
reporting limit (RL), unless otherwise contractually defined. 

1.3.10 Precision - A measure of mutual agreement between individual measurements of the 
same property, usually under prescribed similar conditions. Precision is best expressed in 
terms of the standard deviation. Various measures of precision exist depending upon the 
“prescribed similar conditions”. 

1.3.11 Reporting Limit (RL) - A value greater than or equal to the MDL or the IDL which may 
be based on QA decision. the published method specifications, or project-specific 
requirements. 

13.12 Standard deviation - A statistical measure of the variability of a set of sample 
observations. For the purposes of this SOP, the sample standard deviation is used. This 
is calculated using the formula: 

s= c<x-x)? 
\i n-l 

Where: 
s = the standard deviation estimated with n-l degrees of freedom. 
X, = sample value for replicate i 

X = mean of all of the replicates 
n = the number of replicates 
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2.1 Equipment, Reagents and Standards 

2.1.1 As appropriate for the given ana&sis. 

2.1.2 Personal Computer with access to a spreadsheet program such as wfi E.rce( and the 
laboratory MDL database. 

3.1 Safety Precautions 

3.1.1 Refer to the specific analytical SOP for appropriate safety precautions. 

3.1.2 Waste Disposal 

Refer to the specific analytical SOP for appropriate waste disposal practices. Waste 
segregation and disposal from the point of collection is further covered in the Laucks 
SOP on Waste Segregation and Disposal. 

4.1.1 Calibration is as appropriate to the specific method. No matrix spiking or other routine 
QA is required. 

. . . . 
LRtsoonslblllhes 

5.1 Analyst 

5.1.1 

5.1.2 

5.1.3 

5.1.4 

Each analyst is responsible for verifying a valid MDL study was performed and is 
available for each method they perform. In addition, each organic instrument analyst is 
responsible for verifying a valid annual MDL was performed on each instrument for each 
method they perform. 

Each analyst is responsible for producing a one-time initial demonstration of precision 
and accuracy. 

A metals analyst is responsible for assuring that a quarterly IDL study is produced on 
each instrument. 

Each analyst is responsible for labeling MDL and P&A studies appropriately. ,’ 

Lauds Testing Laboratories, Inc. 



SOP No: LTL-1011 
Revision: 4 
Date: l/30/98 
Page: 9of24 
Replaces: 3 

5.1.5 Each analyst is responsible for turning in a legible MDL, IDL. and P&A study to their 
supervisor for review and approval prior to final submittal to QA. 

5.1.6 All of the analyst activities should be coordinated through the area supervisor. 

5.2 Supervisor or Senior Analyst 

5.2.1 Each area supervisor or senior analyst is responsible for coordinating the effective 
completion of the required studies. This may include but not necessarily be limited to 
helping determine appropriate concentration levels, coordinating the completion of the 
study within the timeline required by the method and/or the QA department, and 
scheduling the study around the analytical workload. 

5.2.2 It is the responsibility of the area supervisor or senior analyst to insure that the analyst is 
performing the study within the guidelines of the method and to perform a review of the 
final data prior to submission to QA. This review should include determination that 
appropriate spiking levels were used, that the data was properly computed and 
transcribed, and that any problems or concerns encountered during the study are 
documented. Part of this review must include the comparison of the data to method ’ 
specific criteria. In other words, P&A data must be compared to established method 
criteria and MDLs must be compared to Reporting Limits to ensure they are no greater 
than the RLs. 

5.2.3 It is the responsibility of the area supervisor to obtain the necessary information to update 
the control limits at a minimum of annually. This may be done in conjunction with QA 
and the LIMYMIS department. 

5.3 QA Department 

53.1 It is the responsibility of the QA department to issue a Corrective Action notice to any 
department who fails to turn in acceptable MDL, IDL, or P&A studies. 

5.32 It is the responsibility of the QA department to work with supervisors to schedule studies 
and to maintain files of all current and historical studies. 

5.3.; QA will review and provide the final sign-off that the study meets requirements. 

5.3.4 QA will review and provide the final sign-off of reporting limits 

53.5 QA will bear the responsibility to maintain the statistically determined control limits and 
to ensure that they are within those specified in the reference method. 

Lauds Testing Laboratories, Inc. 
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d ODeratian mcedurez 

6. I General 

6.1.1 All studies must be given laboratory LIMS ID numbers. Although they may be initially 
stored in QA. they will eventually be moved into the laboratory filing system and must 
have identification numbers in order to be able to retrieve the raw data. Identification 
numbers will almost always be assigned by QA but in the absence of the QA Officer may 
be assigned by authorization of QA or the Laboratory Director. All studies will use the 
SAM client code QC-Officer in order to better track them at a later date. 

6.2 Instrumental Detection Limits (IDLs) 

6.2.1 It is rarely necessary to perform actual IDL studies except for metals analyses. For 
metals analyses, they are performed guarterlv on each instrument. Studies may be useful, 
however, to demonstrate instrument capabilities and as a tool for estimating the Method 
Detection Limit (MDL). Although IDLs may be used as estimates to determine 
appropriate MDL spiking levels, it is strictly prohibited to compute the actual MDLs 
based on IDL determinations. The following guidelines are provided for several general 
class of analyses, regardless of whether an IDL is required for that analysis type. 

6.22 As with all studies, a laboratory ID number should be assigned by QA for tracking 
purposes. In the case of metals IDLs, the same ID number may be assigned to a11 of the 
quarterly IDLs, rather than just one per instrument. 

62.3 Actual IDLs studies are performed according to the CLP SOW by analyzing 7 replicates 
of low-level standards made up in the same matrix as all standards and not including any 
processing steps that would not ordinarily be performed on standards. The levels of those 
standards should be estimated’fiom manufacturers detection limit specifications. 

6.2.4 IDLs should be performed under the same insmental conditions as till be used to 
perform actual analyses. 

6.2.5 IDL studies must contain the following infdrmation (not necessarily in this order) for 
submittal to QA. 

. Laboratory ID number 

. Analyst who performed the IDL study 
l Instrument name and ID which will distinctly identify that instrument 
l Spike level 
l Measured concentration of the 7 replicates @er day) 
l Standard Deviatiqn. 

Lauckc Testing Laboratories, Inc. 
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l Mean 
. Determined IDL 
l Concentration Units 
. Date(s) the study was analyzed 
l Analysis (i.e. ICP, GFAA, etc.) 
. Analysts signature & date signed 
. Supervisor or senior analyst review signature & date signed 

6.2.6 Spectrophotometry 

6.2.6.1 The EPAKLP SOW for metals requires that the IDL study be run on 3 non-consecutive 
days at least 7 times each day. It is prepared from an acidified aqueous standard solution 
made up at 3 to 5 times the manufacturers suggested IDL. The sample standard deviation 
(n-l) for each individual set of determinations is calculated and the final IDL is calculated 
as 3 times the average of the standard deviations for the three days. This may be 
performed using any commercial spreadsheet but care must be taken to insure that it is 
done using the sample standard deviation (n-l) calculation. For Mcrosoji Excel. this is 
the =STDEV() calculation. Ten percent of the calculations must be manually verified in 
order to demonstrate that the spreadsheet calculations are accurate. 

6.2.6.2 If other spectrophotometric method IDLs are established by analyzing standards 7 times 
on 3 non-consecutive days, the calculation of the IDL is performed as described above. 
In addition, the EPAKLP method does not prescribe the determination of MDLs. It is 
standard laboratory procedure to perform an h4DL study (see section 6.3) approximately 
ammally for almost all routine methods of analysis, regardless of IDL frequency or other 
determinations. 

6.2.7 Chromatography 

6.2.7.1 The analyst should use the signaLnoise method for determining concentrations to use for 
an IDL study. A preliminary estimate of 5x signaLnoise is to be used; if necessary this 
will be adjusted and the study repeated. 

6.2.8 Gas Chromatography/Mass Spectrophotometry 

6.2.8.1 Mass spectral identification criteria are key in selecting target concentrations for the IDL 
study. The mass spectroscopist’s experience in determining the minimum identifiable 
concentration must weigh heavily in selecting concentrations. Al1 compounds must meet 
the spectral matching characteristics as called out in the analytical method for the IDL 
study to be valid. 

Lauch Testing Laboratories, Inc. 
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6.3.1 MDL studies must be performed annually for each method for inorganic analysis and for 
each method/instrument combination that will be used for organic methods. 

6.32 MDL studies must also be performed when any major changes have been made in an 
instrument:such as a detector change. 

6.3.3 Prior to beginning an MDL study, a laboratory workorder ID must be obtained from QA. 
The data generated from the study is then referenced to that workorder in the same 
manner as routine sample data. 

6.3.4 MDL studies must contain the following information (not necessarily in this order). This 
will be accomplished by using the MDL database report plus an MDL Information Sheet 
(See Appendix 2). 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Laboratory ID number 
Analyst who performed the preparation 
Method number of the preparation (where applicable) 
Date(s) the study was prepared 
Method number of the clean-up (where applicable) 
Analyst who performecl the MDL study 
Method number of the analysis 
Date(s) the study was analyzed 
Instrument name and ID which will distinctly identify that instrument; this cannot be 
a data “channel” from the computer system but must distinctly and uniquely identify 
that instrument. 
Spike level 
Measured concentration of the 7 replicates 
Standard Deviation 
Mean 
Determined MDL 
Concentration Units 
Reporting Limits (RLs) 
Analysts signature & date signed 
Supervisor or senior analyst review signature & date signed 

6.3.5 The analyst must compare the MDLs with their current Reporting Limits (RLs) to ensure 
that they are no higher than the RLs. In fact, in most cases the MDLs should be 
demonstrably lower than the RLs unless there is a specific request to report down to the 
h4DL. 
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6.3.6 If it is determined from the study that the reporting limits must be changed (i.e. the MDL 
is near to or exceeds the RL and cannot be re-determined with more appropriate results). 
the QA Officer and the supervisor, often in concert with the Laboratory and/or Technical 
Director(s), must meet to determine the appropriate course of action. Reporting limits are 
intended to be at a level for which method precision and accuracy can be obtained. This 
generally cannot be done when the RL is close to the MDL 

6.3.7 In order to determine the Method Detection Limit (MDL), it is first necessary to estimate 
what the MDL will be in order that the appropriate spiking levels may be used. How this 
estimate is made is immaterial to the actual MDL determination. Methods for making 
this determination may include any one or a combination of the following: 

. estimating based on the instrument detection limit (IDL) as determined above or by 
any other means 

l estimating based on the previous MDL 
. estimating based on 3 times the instrument signal to noise ratio 
. estimating based on analyst judgment 

0 6.3.8 A solution is then prepared and spiked into a sample matrix, which is as free as possible 
of interference and target analytes, at a level that will result in a sample concentration 
equivalent to 1 to 5 times the estimated MDL. 

Note: The CFR states that the recommended concentration levels used to determine the 
MDL be one to five times the MDL. It later implies that a level of up to 10 times the 
MDL is acceptable. Although the analyst should make his/her best effort to spike at a 
level from 1 to 5 times the MDL, Laucks considers up to 10 times the MDL to be a 
sufficient concentration. Limited exceptions to this rule may be granted as long as the 
deviations are not great and they are approved by QA. 

6.3.8.1 Spiking levels which are determined to be less than lx or greater than 10x the MDLs 
should in almost all circumstances be reanalyzed at a more appropriate spiking level. 

6.3.8.2 Prepare reagent (blank) water that is as free of analyte as possible. Reagent or 
interference free water is defined as a water sample in which analyte and interference 
concentrations are not detected at the estimated method detection limit of each analyte of 
interest. Interferences are defined as systematic errors in the measured analytical signal 
of an established procedure caused by the presence of interfering species. The 
interference concentration is presupposed to be normally distributed in representative 
samples of a given matrix. 

Lauckr Testing Laboratories, Inc. 
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6.3.9 Preparation of Spiked Samples 

6.3.9.1 The MDL is almost always determined in reagent water or clean sand. Prepare a 
laboratory standard containing all analytes of interest at a concentration which is at least 
equal to or in the same concentration range as the estimated MDL. The analyte 
concentration should not exceed 5x the estimated MDL but allowances may be made up 
to 1 Ox the determined MDL. 

6.3.9.2 It is extremely rare that Laucks will perform studies for other than reagent water or soil. 
Soil matrix will almost alwavs be represented by clean blank sand except for metals 
analyses where even clean sand con&s levels of some metals which exceed the 1 Ox 
acceptance criteria. For such analyses, reagent spikes am used containing only the 
digestion/preparation reagents. MDLs on other matrices will generally only be performed 
upon specific client request. 

6.3.10 Calculation of recovery statistics 

Note: All values are used without correcting for native concenttation. As previously 
mentioned. if blank correction is a part of the method, the average blank value is used 
for correcting analyte concentration measurements. In almost all methods, however, 
blank correction is forbidden. 

6.3.10.1 The sample standard deviation is calculated as follows: 

s= cc=3 d n-l 
where: 
s is the standard deviation estimated with n-l degrees of freedom. 
X, = sample value for replicate i 

X = mean of all of the replicates 
n is the number of replicates 

6.3.10.2 The Student’s t statistic is determined for (n -1) degrees of t?eedom at the 99% 
confidence interval (CI). A Student’s t table for the 99% CI is provided in Appendix 1. 
For most data sets, using n=7 sample readings, the t value is 3.143. 

Laucks Testing Laboratories, Inc. 
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Note: In some cases. it may be determined that it is useful to prepare an additional 
sample so that. in case of laboratory accident, at least 7 are available for statistical 
analysis. Whether or not this is done, all samples analyzed must be used in the statistical 
evaluation unless there is a strong reason to reject one or more of the data sets. such as 
obvious contamination, abnormally poor surrogate recovery, set of values that are in 
obvious and significant disagreement with all of the others, or spilled sample. It is 
inappropriate to reject data which do not have an overriding reason to do so. The reason 
for rejection must be clearly documented in the data tile. If more than 7 points are used in 
the MDL determination, the current MDL database will not accommodate the calculation. 
In this case, the determinations will necessarily be done using a spreadsheet program. 

6.3.10.3 The MDL determination then becomes: 

h4DL = t,, * s 
where: 
I PY4(‘I = the Student‘s t value at the 99% confidence interval 
s = the sample standard deviation as calculated above 

6.3.10.4 The MDL, standard deviation and Student’s f statistic for the appropriate number of 
replicates at the 99% CI are automatically calculated when using the Laucks MDL 
database. 

6.3.11 Methodology Exceptions/Specifics 

6.3.11.1 Wet Chemistry 

6.3.11.2 The MDL for all titrimetric determinations is set as the value determined by 0.2 ml of 
titrant at the method specified titrant strength and sample aliquot size. This would 
include all tests such as versenate hardness, alkalinity, argentometric or mercurimetric 
chloride, titrimetric COD, etc. Karl-Fisher moistures would be an exception to this; 
the MDL is taken to the value determined by 0.05 ml of titrant, the method specified 
titrant strength, and sample size. 

6.3.1 I .2.1 The MDL for all gravimetric residue determinations (total solids, total suspended 
solids, etc.) is set as the value determined by a weighing of 0.2 mg at the method 
specified sample size. 
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laboratory may be demonstrating adequate performance‘on the control material in any 
specific analytical run, it cannot demonstrate adequate performance for all samples in that 
run on a routine basis. 

6.6.7 The laboratory may also calculate limits for matrix spike and matrix spike duplicate or 
replicate samples. However, these limits are primarily used to demonstrate method 
performance on a particular sample or sample-type relative to the routine laboratory 
sample and exceptions to these limits will generally be allowed as long as control sample 
limits are met. 

6.6.8 The laboratory may be called upon to utilize control limits specified in a method or in a 
specific contract as designated in the LIMS ProjQC database or supplementary 
paperwork. The laboratory’s overall performance will be considered adequate if internal 
control limits are within those specified in the reference method. Contractually defined 
limits will be used for the control samples analyzed under the contract and appropriate 
corrective actions taken but will not be used as a guide for routine laboratory 
performance. 

6.6.9 For any particular project, if the laboratory exhibits exceptions to the method or contract- 
specified criteria, appropriate corrective action must be taken. Should routine laboratory 

9 

control limits be within method or contract-specified criteria, and laboratory limits are 
exceeded but method or contract limits are met, the data may be reported but should be 
flagged. Where appropriate, corrective action may still be taken at the discretion of QA. 

LReoorts 

7.1 Data Package Organization 

7.1.1 All work, with the exception of control limit computations, is performed under laboratory 
workorder ID numbers. 

7.1.2 All data supporting the study are provided in a standard format specific to that method. 
In order to save paper, some items, such as the initial calibration, etc., may be referenced 
to other workorders. However, it must all be easily recoverable if full documentation is 
required, up until the standard laboratory data disposal date. Rationalizations for 
interpreting the results of any study and specific detail which might impact the study 
should be documented in the file as well. 

7.1.2.1 Data tiles are prefaced with a copy of the summary report containing all of the elements 
previously noted in this SOP. Where laboratory database reports are available, a copy of 
the database report must also kept on rile by QA. All sign-offs will be handwritten. 

Lauds Testing Laboratories, Inc. 
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6.4.4 

6.45 

6.4.6 

Project Specific RLs are derived from project requirements and are contractually agreed 
upon between the laboratory and the client. In any event. the agreed upon limits UU& 
be less than the MDL or IDL. 

On occasion, the low standard defines the RL. The decision to use this technique may be 
any combination of method specific requirements laboratory decision. or project-specific 
requirements. In no case will the RL determined from the low standard be lower than the 
statistically determined MDL. 

Reporting Limits are generally detailed in the Detection Limits Database and the LIMS 
system, unless set by project-specific agreement, in which case they are detailed in 
documents pertaining to that project and in the ProjQC database. The only persons given 
the capability to edit the approved limits are QA, LIMS system administrators, and the 
Technical or Laboratory Director. In most cases. only QA will actually perform any such 
editing. Note here that the EPA Contract Laboratory Program (CLP) requirements use 
specific contract required detection limits (CRDLs) or quantitation limits (CRQLs) and 
any project using the CLP methods will almost always also be reported using the CLP 
CRDLs or CRQLs. Any exception to the use of the CLP limits in these instances must 
also be noted in the ProjQC database and on any paperwork defining the details of the 
project. 

6.5 Precision and Accuracy Studies 

6.5.1 At a minimum, a one-time demonstration of precision and accuracy (P&A) must be 
performed for each method. 

6.5.2 In some cases, it may also be required that an analyst will be required to perform a P&A 
study to be considered proficient and capable of independently performing a preparation 
or analysis. 

6.5.3 P&A studies will be performed in accordance with the specific method. Where method- 
specific performance criteria are not specified, Laucks may choose to set criteria 
independently. Laucks’ criteria, at a minimum, will meet those specified in a given 
method. Any determination to the contrary must be well documented and in direct 
consultation with QA and laboratory management. 

6.5.4 All P&A studies must be turned in to QA after having undergone supervisory or senior 
analyst review. 
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6.55 

6.5.6 

6.5.7 

6.5.8 

All P&A studies must include the following information: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
. 
. 
. 
. 

Laboratory ID number 
Analyst who performed the preparation 
Method number of the preparation 
Date(s) the study was prepared 
Analyst who performed the analysis portion of the P&A study 
Method number of the analysis 
Date(s) the study was analyzed 
Instrument name and ID which will distinctly identify that instrument; this cannot be 
a data “channel” from the computer system but must distinctly and uniquely identify 
that instrument. 
Spike level 
Measured concentration of the 4 replicates 
Standard Deviation of the recovery tabulated against the published QA Acceptance 
Criteria Table, where available 
Average recovery tabulated against the published QA Acceptance Criteria Table 
Concentration Units 
Analysts signature & date signed 
Supervisor or senior analyst review signature & date signed 
Raw Data 

The mean recovery and acceptance limits must meet the criteria given in the QC 
Acceptance Criteria Table at the end of each of the determinative methods, when 
available. Where criteria are not available Laucks may use internal acceptance criteria or 
defer to a similar technical method with P&A criteria and use this P&A criteria as 
guidance in establishing performance criteria. In the case of organic SW846 methods, if 
the criteria are not published in the individual method, the criteria in method 8000 (70%- 
130%) are followed as a guidance. In many instances, 70-130% is not achievable on a 
routine basis even by skilled staff. In this case, the laboratory (senior staff in conjunction 
with QA) may determine its own acceptance limits. 

Blank spike analyses are the commonly accepted P&A evaluation, In most methods 
where criteria are defined, 4 replicates must meet method-specified criteria for the 
laboratorv to be considered capable of adequate performance. 

The individual b must be able to analyze four replicates and meet laboratory blank 
spike control limits to be considered competent to perform the applicable analysis. For 
purposes of the P&A study, the analyst may be considered qualified if 90% of the 
analytes in a multi-analyte analysis meet laboratory criteria as long as all analytes meet 
the default method-specific criteria. 
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6.5.9 For the laboratory to be able to claim routine performance within specified limits. all 
analysts performing an analysis must be capable of that level of performance. All 
analysts must be routinely capable of performance within method-specified criteria and 
will be evaluated against laboratory criteria, with further action and training in order if 
they are unable to routinely meet laboratory criteria. 

6.6 Control Limits 

6.6.1 Initially, when a new method is being implemented or there are insufficient data. the 
laboratory will use method-specified control limits for evaluation of data. If no such 
limits exist, the laboratory may elect to use’specitied limits from a similar method or may 
set default limits at the laboratory’s discretion. These limits may be from the precision 
and accuracy study for that method. The determination for the suitability of setting any 
default limits not otherwise specified in a reference method is at the discretion of QA. 

6.6.2 During the routine course of analysis, blank spike or laboratory control samples (LCS) 
and in many cases matrix spikes and matrix spike duplicates (or sample duplicates) will 
be analyzed. Spiking will occur at the levels specified in the respective methods where 
available, but will generally be somewhere in the middle of the calibration range. 

6.6.3 When sufficient data have been gathered, generally at least 20 data points, the laboratory 
will undertake the determination of statistically-based control limits. These control limits 
are based on 3x the standard deviation of recoveries (for accuracy limits) or relative 
percent differences (for precision limits). In some instances, warning limits may also be 
established using 2x the appropriate standard deviation. 

6.6.4 At a minimum, the control limits will be updated annually on a 
preparation/analysi~matrix specific basis. The number of data points and spiking levels 
used to obtain the new limits must be documented when forwarded to QA for approval. 

6.6.5 If purchased from a commercial vendor, vendor-supplied control limits for a control 
sample will be considered adequate for default control limits if they are within the limits 
specified in the reference method. In addition, if the material is readily available and its 
composition does not change with every purchase, the laboratory will develop internal 
limits for that material. These limits may or may not be within the vendor-supplied limits 
but they must be within the method-specified limits. 

6.6.6 In general, laboratory determined limits for rpntrpl samples must not exceed method 
specified limits. If laboratory determined limits do exceed method-specified limits, the 
entire system must be evaluated to improve method performance. In most instances, it is 
unacceptable for routine performance to exceed method-specified performance even if the 
laboratory is using method-specified control limits. This is because even though the 
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laboratory may be demonstrating adequate petformance’on the control material in any 
specific analytical run, it camtot demonstrate adequate performance for all samples in that 
run on a routine basis. 

6.6.7 The laboratory may also calculate limits for man-ix spike and matrix spike duplicate or 
replicate samples. However, these limits are primarily used to demonstrate method 
performance on a particular sample or sample-type relative to the routine laboratory 
sample and exceptions to these limits will generally be allowed as long as control sample 
limits are met. 

6.6.8 The laboratory may be called upon to utilize control limits specified in a method or in a 
specific contract as designated in the LIMS ProjQC database or supplementary 
paperwork. The laboratory’s overall performance will be considered adequate if internal 
control limits are within those specified in the reference method. Contractually defined 
limits will be used for the control samples analyzed under the contract and appropriate 
corrective actions taken but will not be used as a guide for routine laboratory 
perfotmance. 

6.6.9 For any particular project, if the laboratory exhibits exceptions to the method or contract- 
specified criteria, appropriate corrective action must be taken. Should routine laboratory 
control limits be within method or contract-specified criteria, and laboratory limits are 
exceeded but method or contract limits are met, the data may be reported but should be 
flagged. Where appropriate, corrective action may still be taken at the discretion of QA. 

LReoorts 

7.1 Data Package Organization 

7.1.1 

7.1.2 

7.1.2.1 

All work, with the exception of control limit computations, is performed under laboratory 
workorder ID numbers. 

All data supporting the study are provided in a standard format specific to that method. 
In order to save paper, some items, such as the initial calibration, etc., may be referenced 
to other workorders. However, it must all be easily recoverable if full documentation is 
required, up until the standard laboratory data disposal date. Rationalizations for 
interpreting the results of any study and specific detail which might impact the smdy 
should be documented in the file as well. 

Data files are prefaced with a copy of the summary report containing all of the elements 
previously noted in this SOP. Where laboratory database reports are available, a copy of 
the database report must also kept on file by QA. All sign-offs will be handwritten. 
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40 CFR Part 136, Appendix B, Definitionedu for the Deter re mnatton of the Method 

EPA Contract Laboratory Program (CLP) Inorganics Statement of Work (SOW). ILM04.0. 

“ 73 EPA 600 S-Methods, section 8.1.1,40 CFR, Part 136, App. A. 

EpA SW846 “8000” Se&J&&u&, both the general method SOOOB and the specific methods 

NavInstallarion rance Gui&, Naval Facilities Engineering 
Service Center, February 1996 
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Appendix I 

Student’s I Values 

6 
I 
8 
9 

10 

11 10 2.764 
12 11 2.718 
13 12 2.681 
14 13 2.650 
15 14 2.624 

16 15 2.602 
17 16 2.583 
18 17 2.567 
19 18 2.552 
20 19 2.539 

21 20 2.528 
22. 21 2.518 
23 22 2.508 
24 23 2.500 
25 24 2.492 

degrees of t value at 
!2!2uII 
31.821 

6.965 
4.541 
3.747 

3.365 

2.998 
2.896 
2.821 
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Appendix II 

MDL Information Sheet 
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Laucks Testing Laboratories, Inc. 
MDL Information Sheet 

This form must be submitted in addition to the information supplied on the SAM MDL summary 
form along with the supporting raw data. 

SAM MDL Name: 

SAM WorkordeiNumber: 

Analysis: 

Analyst: 

Analysis Method: 

Analysis Date: 

Instrument ID: 

Preparation: 

Prepared by: 

Preparation Method: 

Preparation Date: 

Cleanup Method(s): 

Review: 

Analyst’s Signature: 

Supervisor’s Signature: 

QA Approval: 

-” . .._.- - .^.. -- __-..--- ._ __.... _ 

t 

__ 
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1. Introduction and ScoDe 

1.1 Description 

1 .l . 1 The purpose of this SOP is to define the method(s) used to check and document the purity 
of the major solvents used for trace residue analysis at Laucks. The solvents being tested 
are methylene chloride, acetone, and hexane. Specific techniques and equipment used for 
operations such as concentration and solvent exchange are not addressed in this 
document. 

2. EauiDment List and ReaPents 

2.1 Equipment and Reagents 

2.1.1 Other Glassware, reagents and equipment as delineated in the methods specific to the 
described task. 

3.1 Safety Precautions 

3.1 .l Typical precautions should be taken when handling any solvent. Some, such as 
methylene chloride or freon are not flammable, but others, such as acetone and hexane 
are and should be treated with extreme caution. Long term health effects of solvent 
contact are often unknown but generally unfavorable. Breathing of ANY solvent vapor 
should be mi nim&d, as should any direct skin contact, by working in a well ventilated 
area (in or near a hood if necessary) and by using the provided gloves and, if necessary or 
desired, respirator masks. 

= 3.2 Waste Disposal 

3.2.1 All waste solvents should be disposed in the appropriate waste solvent container, never in 
the sink or in combination with aqueous liquids. 

3.2.2 Waste segregation and disposal from the point of collection is further covered in the 
Laucks SOP on hazardous waste disposal. 

4. ODeration Drocedures 

4.1 Sequestering of Solvent 

4.1.1 A new lot of acetone or methylene chloride must be sequestered by the supplier and the 
checking process initiated at least four weeks prior to using up the last of the previous lot 

Lauds Testing Laboratories, Inc. 
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4.1.2 

4.1.3 

4.2 

4.2.1 

4.2.2 

of that solvent. A lot is defined as a batch of solvent with the same manufacturers lot 
number. This must be done in order to ensure that the lot has been released for analytical 
use BEFORE the remainder of an acceptable lot has been used up. If any solvent has 
failed, a second bottle may be tested for the failed parameter(s) in order to ensure the 
failure was not due to laboratory contamination. Failure of the second test is grounds to 
reject that lot for use in the laboratory. 

When a lot has been formally designated as acceptable, enough should be ordered to last 
approximately 2 months in order to miniize the frequency of testing necessary. 
Typically, the supplier will ship 10 cases of a sequestered lot of methylene chloride each 
week and acetone as requested. No more than 4 months supply of methylene chloride 
will ever be ordered, as typical methylene chloride recommended shelf-life is 6 months. 

Alternatively, since it is unlikely that any lot will fail and to eliminate the time between 
acceptance and delivery, an appropriate supply (as defined above) may be ordered and 
sequestered at the laboratory for analysis. This is commonly done for hexane since we do 
not consume large quantities of this solvent. If said lot fails, however, the lot must be 
returned to the supplier and a new lot tested immediately. This lot MUST be kept 
separate from the current stock and very clearly marked so that it is not inadvertently 
used prior to acceptance. This distinction is the responsibility of the Extractions 
Supervisor. All solvent deliveries must be immediately reported to the Extractions 
Supervisor or designated alternate in order that this distinction be made. 

Initiation, Data Handling and Record Maintenance 

The Extractions supervisor or designated representative initiates the checking process. 
For any month in which any extractions solvent or other reagent QC is performed, a 
LIMS workorder is created. When a bottle from a new, previously untested lot of solvent 
is received, a sample ID number is assigned from the next available ID in the workorder. 
This “fraction” ID must contain the manufacturer, lot number, solvent, and tests (test 
codes) to be performed. 

The three solvents which we specifically check in the extractions lab are methylene 
chloride, acetone, and hexane. The test codes used for these purposes are MECLAC, 
MSQCCK, and PXQCCK. These codes are used & for testing solvents and for 
nothing else. Other checks, such as sodium sulfate or Florisil should use the test code 
appropriate for the analysis for which the material will be used (808 1, 8270, etc.) 

4.2.2.1 Methylene chloride is checked for acidity, semivolatiles and pesticides/PCBs. 
The respective test codes assigned to these analyses are MECLAC, MSQCCK, 
and PXQCCK. 

Lauds Testing Laboratories, Inc. 
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4.2.2.2 Acetone is checked for semivolatiles and pesticides/PCBs. The respective test 
codes assigned to these analyses are MSQCCK, and PXQCCK. 

4.2.2.3 Hexane is checked only for pesticides. The respective test code assigned to this 
analysis is PXQCCK. 

4.2.3 When testing has been completed, the lot will be officially designated as acceptable or 
failed by the QA Officer or Technical Director. This will be done by initialing the final 
report and sending a copy to the Extractions supervisor. Any lot will be considered 
acceptable which meets the criteria specified in Appendix I. The Extractions supervisor 
should be certain that a lot has been designated as acceptable prior to using it and should 
take whatever actions are necessary to ensure prompt analysis and acceptance before the 
last of the acceptable solvent has been used. 

4.2.4 The data and report tiles will be maintained by the QA Officer. After all of the QC in the 
month has been closed and signed off, the data file and acceptance sheets will be filed 
with the regular workorder tiles. 

4.3 Solvent Analysis 

4.3.1 Methylene Chloride Acidity 

4.3.1.1 0.01 NNaOH-Toa lOOmL.volumetricflask,add lOmls.of.lOOONsodium 
hydroxide from the buret of standardized NaOH in the Inorganics lab. Fill to the 
volumetric mark with deionized water, stopper, and mix very well. It takes 
several inversions of the flask to properly mix the solution (at least 10). This 
solution should be prepared immediately prior to analysis. 

4.3.1.2 Neutral ethanol - Add 25 mls. of denatured ethanol to an Erlenmeyer flask. Add 2 
: or more drops of phenolphthalein indicator solution (1 gm. phenolphthalein/lOO 

mls. ethanol). With a Pasteur pipet, add the .Ol N NaOH solution dropwise until 
the ethanol turns slightly pink. Hold the flask against a white background to 
enhance the color. This solution should be prepared immediately prior to analysis 

4.3.1.3 Add 25 mls. of the methylene chloride to be checked to the flask containing 
neutralized ethanol. Swirl. Do not shake too vigorously so that CO, from the air 
will not acidify the ethanol and cause a fading endpoint. 

4.3.1.4 Add 900 uL of the 0.01 N NaOH. Swirl to mix well. 

4.3.1.5 If the resulting color is pink, the methylene chloride passes (is not acidic). If it 
does not turn pink, it should be retested, preferably from a second bottle. If it fails 

Laucks Testing Laboratories, Inc. 
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a second time, it should be rejected or used only for cleaning. Failing solvent 
should NEVER be used for extraction purposes. 

4.3.1.6 A “PASS” or “FAIL” is entered into the SAM report under the associated regular 
SAM test code, MECLAC. If the solvent fails, residue analysis SHOULD NOT 
be performed until a suitable acceptable lot is determined. The Extractions 
supervisor should see that any such failing lot has been terminated in SAM. Data 
and the report, however, should still be submitted to the QA Officer. 

4.3.2 Residue Checks 

4.3.2.1 The residue checks are performed for EPA CLP Target Compound List (TCL) 
components for both pesticides@CBs and semivolatiles (ABNs) as is appropriate 
for the solvent being checked. 

4.3.2.2 In all cases, varying amounts of the appropriate solvent is concentrated to 1 mL. 
in a Kudema-Danish concentrator. No sphtting of the concentrate occurs. 
Surrogates are not added. 

4.3.3 Methylene Chloride - MeCl, is used for both ABN and pesticide/PCB analyses. A 
separate 400 mL. concentration is done for each analysis. 

4.3.3.1 For the pesticide./PCB analysis, hexane is added and the solvent exchanged and 
concentrated down to 1 .O mL., which is submitted for analysis. 

4.3.3.2 For ABN analysis nothing is added and the MeClz concentrated directly down to 1 
mL and submitted for analysis. 

4.3.4 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate 150 
2 mL. concentration is done for each analysis. 

4.3.4.1 For the pesticide/PCB analysis, hexane is added and the solvent exchanged and 
concentrated down to l-.0 mL., which is submitted for analysis. 

4.3.4.2 For the ABN analysis, the acetone is blown down to near dryness with nitrogen 
and brought up to 1 mL. with MeC& and submitted for analysis. 

4.3.5 Hexane - Hexane is used only in pesticide analysis. It will be concentrated 25 mls. to 1 
mL. as stated and submitted for TCL pesticide/PCB analysis. 

4.3.6 Acceptance criteria are compiled in Appendix I and are based on the appropriate amounts 
of solvent concentrated to 1 mL. final volume. They are derived from Laucks reporting 
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limit criteria for acceptable blanks. The LIMS report indicates the acceptance level, the 
level found and signifies whether the detected level (if any) passes (OK) or fails (FAIL). 

4.4 Data Package Organization 

4.4.1 A copy of the signed acceptance form along with the raw data is retained by QA under 
the assigned laboratory number. The Extractions supervisor keeps a photocopy of the 
signed approval sheet in a file in the extractions lab. 

Lauch Testing Laboratories, Inc. 
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Appendix I 

Solvent Acceptance Criteria 
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Solvent Acceptance Criteria 

Semivolatile Compounds 
Phenol 
bis(2Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,CDichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’oxybis( I-Chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 

= 2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzotirran 
2,CDinitrotoluene 
Diethylphthalate 

Total ne in 1 mL. 
5000 
5000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
5000 
5000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 
25000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 
25000 
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Semivolatile Compounds Total ne in 1 mL. 
4-Chlorophenyl-phenyl ether 5000 
Fluorene 5000 
4-Nitroaniline 10000 
4,6-Dinitro-2-methylphenol 10000 
N-nitrosodiphenylamine 5000 
4-Bromophenyl-phenylether 5000 
Hexachlorobenzene 5000 
Pentachlorophenol 10000 
Phenanthrene 5000 
Anthracene 5000 
Carbazole 5000 
Di-n-butylphthalate 25000 
Fluoranthene 5000 
Pyrene 5000 
Butylbenzylphthalate 25000 
3,3’-Dichlorobenzid 10000 
Benzo(a)anthracene 5000 
Chrysene 5000 
bis(2-Ethylhexyl)phthalate 25000 
Di-n-Octylphthalate 25000 
Benzo(b)fluoranthene 5000 
Benzo(k)fluoranthene 5000 
Benzo(a)pyrene 5000 
Indendo( 1,2,3-cd)pyrene 5000 
Dibenz(a,h)anthracene 5000 
Benzo(g,h,i)perylene 5000 

Laucks Testing Laboratories, Inc. 
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Solvent Acceptance Criteria 

Pesticide/PCB Comoounds 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfau I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfao II 
4,4’-DDD 
Endosulfan sulfate 
4,4’-DDT 
Methoxychlor 
En& ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor- 1242 

= Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Total nlr in 1 mL. 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
5 
5 
500 
100 
200 
100 
100 
100 
100 
100 
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1.1 Method Description 

1.1.1 This SOP is intended to describe the way in which standards and reference materials arc 
tracked, prepared, stored and maintained at Laucks, from the time of receipt of the neat or stock 
materials, solutio~~~ or their preparation to the point of use of the working standard. General 
descriptions of documentation of standard preparation may be present it is not intended to define 
the actual method of preparation for each specific method. This is contained in the applicable 
analytical method SOP. The way in which these standards are tracked, however, is detailed 
along with the description of storage and shelf life guidance. 

1 .1.2 This method is restricted to use by, or under the supervision of analysts experienced in the 
technique described. Each analyst performing this method must have demonstrated the ability to 
perform the described procedure of documentation. 

1.2 Definition of Terms 

D 1.2.1 Standard or Reference Material: these items are defined as any sohttion of an analyte at a 
known concentration prepared from purchased neat materials or stock solutions, or from 
intermediate solutions traceable to purchased materials. This includes calibration standards, 
independent laboratory control standards (LCS or SRM), spiking solutions, surrogate solutions, 
independent calibtation verification standards. 

2.1 Equipment 

2.1.1 Equipment and reagents ntcessary for the preparation of any specific solution. 

2.2 standards 

2.2.1 Standards as specified in each analytical SOP. 

2.2.2 All standards must also be verified both qualitatively and quantitatively in order to satisfy 
EPA requirements for traceability. This may be accomplished by either (1) purchasing solutions 
which have been fully documented by a commercial vendor, or (2) following the recommended 
steps for uaceabifiry as outlined in the 3190 CLP Organic statement of work. 

2.3 Standards Logbooks 

Lauds Testing Laboratories. inc. 
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3.1 Safety Precautions 

3.1.1 .Ul standards and reference materials including neats or solutions should be handled as if 
they arc hazardous substances. 

3.2 Waste Disposal 

3.2.1 Waste segregation and disposal i?om the point of collection is further covered in Laucks 
SOP on Hazardous Waste Disposal. 

Loneration 

4.1 Preparation of Organics and Inorganics Materials 

4.1.1 General consideration in standard preparations include: 

4.1.1.1 Determine volumes and aliquots required using the concentration calculations in 
Appendix 1. 

4.1.1.2 Choose volumes and aliquots which minimize the number of intermediate dilutions 
required to obtain fInal working concemration considering: 

l The inherent measurement error, i.e. no aliquots less than 20% of the volume 
of measurement device whenever possible. 

l The ratio of solvent:anaIyte 

l The amount of solution left over for disposal. 

4.1.1.3 1- Be sure to use a so vat volume sufficient to dissolve all anaiy-tes. 

4.1.1.4 The solvent used should be miscible with water when being used for sample 
spiking purposes. Most standards used in the extractions laboratory are prepared 
with methanol. 

Loucks Testing Lubororories. Inc. 
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4. I .2 proper Syringe/Pipette Technique 

4.1.2.1 Choose an appropriate sine syringe so that the measured volume is at least 213 of 
the total volume of the measurement device. 

4.1.2.2 When selecting a pipette, choose volumetric pipettes only for the e.xact amount to 
be measured. 

4.1.2.3 Always rinse a syringe (organics) at least ten times with the appropriate solvent in 
between measurements, and wipe the syringe with a Kim-wipe. 

4.1.2.4 There should be no air bubbles. Either tap them away or discard the solution in the 
syringe/pipene and obtain another aliquot. Repeat this procedure as often as 
necessary to remove all bubbles. It may be helpful to use a GC septum with very 
small (40 ~1) syringes. 

4.1.2.5 For organics, when delivering the measured volume to the dilution vessel, fill the 
vessel l/2 - U3 with the solvent to be used, add the measured aliquot directly into 
the solvent without touching the sides of the container, and fill to volume with 
solvent. A sub-surface injection is preferable whenever possible. 

4.1.3 When preparing stock solutions from nests, the following steps should be taken. 

NOTE: 99.9% of the time, stock standards will be prepared WEIGHT per Volume. 
DO NOT use Volume measurements for liquids unless EXPRESSLY TOLD to 
do so by your m. 

4.1.3.1 The dilution vessel (volumetric flask) and stopper shodd be triple solvent rinsed 
(last time with the solvent to be used for standard preparation) and allowed to dry 
completely. 

4.1.3.2 The neat is weighed, to 4 significant figures, directly into the volumetric flask and 
the weight is recorded (to 3 decimal places for volatiles, one less than actuaIly 
weighed in order to account for possible small losses due to volatilization). Stopper 
before weighing to avoid compound volatilization if dealing with solvents or 
volatile materials. 

4.1.3.3 For components other than volatiles, the volumettic flask is filled about 314 foil 
with dilution solvent and shaken until analyte is completely in solution. 

l If the anaIyte will not dissolve, the stoppered volumetric flask should be 
sonicated in the sonic bath until it does dissolve. (Because sonication heats the 
solution slightly, the solution should be allowed to cool before dilution to the 

Lauckr Testing Laboratories. Inc. 
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mark). Consult your supervisor if the compound is not in solution after 
sonicat.ion. 

l The volumeuic flask is diluted to the mark. 

l If the analyte recrystahizes while stored in the refrigerator, the standard should 
be sonicated before use. Do nor aliquot from a cloudy or opaque standard. 

l In addition to the normal labeling of the standard, a separate label should be 
added indicating the need for sonication. 

4. I 3.4 For volatiles, the flask is invetted and gently mixed three times after diluting to the 
mark. 

4.2 Traceability Documentation for Organics and Inorganics Materials 

4.2.1 All organic neat standard materials are logged into the NEATS database, as described in 
4.2.5, when they arrive in the lab. No neat organic material should be used before it has been 
logged into the database. Inorganic stock materials are logged directly into the appropriate 
standards logbook. Examples of some NEATS database screens are provided in Appendix 3. 

4.23 All standard, spike, or surrogate mixes which are diluted solutions, whether organic or, I 

inorganic in nature, are not logged into the database but are logged directly into the appropriate 
standards logbook. 

4.2.3 The current controlled logbooks are identified in each area as follows: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

GClMS Volatiles - MV# (used for standards made from neat materials, single analyte 
concemrates, or supplier provided standard mixes) 

GC/MS Semivolatile;- kS# 

Metals - ME# 

GC Pesticides - PX# 

GC Volatiles - VOA# 

GC & HPLC PNAs - BA# 

other GC & HPLC analyses - MA# 

Organic Exnactions mist - EX# 

Technicon & La&at Analyzers - TE# 

IROilandGrease-M# 
3 ..: 
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‘0 Ion Chromatogmphy - IC# 

. TOUTOX - OC# 
Nom 1: # in the above table indicates a sequential number, beginning with 1, with each 
subsequent cormoiled book with that analysis code having the next higher ime@ value. 

NOTE 2: This logbook number is for tracking standards only. The logbooks also till have a 
QA logbook number used for controlling logbooks which is independent of the standards 
nacking process. 

4.2.4 Au purchased stocks and subsequent standard preparations must be recorded in the 
appropriate database or log-book 

4.2.5 Upon receipt, each purchased neat material. stock, intermediate or working solution is 
entered into either the database (ii an organic neat material) or a standards log-book and assigned 
a unique LAUCKS identification number. The information entered in the database or standards 
logbook must include: 

. Analyte(s) name and vendor product ID (vendor ID must be given to 
unequivocally identify exactly what was used). 

l supplier name 

l supplier lot number 

. concenttation and/or purity 

l expiration date (either vendor supplied, the analytical SOP or determined from 
the shelf life table in Appendix 2, in order of preference) 

NOTE: In the case of the metals solutions which are supplied without an expiration date, the 
date opened and correspondiig expiration date will be added when the standard is opened based 
on, in order of preference, the analytical SOP or Shelf Life table in Appendix 2. 

4.2.6 After each material is logged it is labeled with the LAUCKS ID, date received, date 
opened (if the material is to be used from the same container more than once) and expiration date 
(if not already on the label). The accompanying vendor Certificates of Analysis, Purity or 
Authenticity are labeled with the Laucks ID and filed in a controlled laboratory notebook in the 
laboratory area. These cetificates are then archived through QA when the notebook is full. 

4.2.7 Every prepared stock, intermediate or working standard solution is entered into the 
standard log-book and assigned a unique LAUCKS ID number. The logbook entry must include 
the items detailed in section 4.2.9. Each material must be labeled with LAUCRS ID number, 
preparation date, expiration date and preparer’s initials. Other items to be mciuded on the label 
are listed in section 4.3.1. Examples of typical standards logbook entries are provided in 
Appendix 4. 
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4.2.8 An example of the solution nomenclature used is a working ABN standard prepared on 
1 l/13/91. The solutiotk number assigned was MS 2-77-2. This label represents the following: 

. MS - solution was made and used as a semivolatile mass spcc standard 

. 2- solution was logged into standard book #2 

l 77- page number on which solution has been recorded 
l 2- this denotes the second entry on page 77 

4.2.9 All discrete measurements made during a standard prepatation must be recorded in the log 
book, specifically, weights aliquots and final ~olumcs. 

Other pertinent data to be entered in the log book are as follows: 
l StandardName 

l Parent material and concm@ation@uiiy 

. SolvenUTXluent standard is prepared in 

. Type of standard being prepared (i.e. inter-mediate, spike, working, calibration) 

. Final concenttation 

l Date prepared/opened 1 

. Expiration dates 

l Analysts initials 

4.2.10 The Laucks internal working material ID must be docummted on the manual benchsheet, 
the analytical run-log or instrument printout to enable ttacking back to the parent material. See 
Appendix 5 for examples of typical bmch sheets with standards teferences. 

4.3 Storage of Standards and verence Materials 

4.3.1 Always completely label solution with the following information: 

LAIJCKS ID number 

Standard name 

Conccnuation 

Solvmt/Dihtent 

Technician’s initials 

Date of preparation 

Expiration Date 

Laucks Testing Laboratories, Inc. 
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4.3.2 Organic Standards and References Materials 

4.3.2.1 Store in vial or bottle which mmimizes head space. 

4.; .2.2 Use amber or cleat glass, screw tops with Teflon-liners when required. and store at. 
in order of preference, the tempemmre referenced in the analytical SOP or the 
temperature detailed below, in the assigned refrigerator. 

4.3.2.5 Volatile Standards and Reference Materials 

4.3.2.3.1 All standards solutions should be stored in the VOA freezer at -1OT to -2O’C., 

4.3.2.3.2 Most volatile standards are stored in the original ampules until used. 

4.3.2.3.3 Standards are transferred to Mininert vials with Teflon lined septa for daily use 
and stored in the VOA freezer. When the standards are tmnsferred, the 
information is recorded in the GC/MS Volatile Standards log book. 

4.3.2.4 Other Volatile Standard Solutions 

4.3.2.4.1 Some standards need to be prepared in the lab. Stock solutions are diluted using 
high purity MeOH. 

4.3.2.4.2 To insure stability, standard solutions should be sealed in amber glass ampules 

4.3.2.4.3 Rinse unsealed ampules with clean MeOH and place in oven to dry. 
4.3.2.4.4 Cover ends of ampules with foil. 

4.3.2.4.5 Dilute stock solution in high purity MeOH in a volumetric flask. 

4.3.2.4.6 Mix gently. 

4.3.2.4.7 Partially fill ampules with solution and recap with foil. 

4.3.2.4.8 Use CO2 to cool&npules until crystals form on sides. 

4.3.2.4.9 Heat end of ampule with acetylene flame until glass begins to soften. 

4.3.2.4.10 Gently pull end until seal is formed. 

4.3.2.4.11 Label ampules and store in freezer. 

4.3.2.4.12 Record the information in the Mass Spec VOA Standards Log Book (MV). 

4.3.2.4.13 When standard solutions are used they should be transferred to Mittinert cap 
vials with Teflon lined scpta The vials are stored in the VOA freezer until 
discarded. 

Lauckr Testing Laboratories, Inc. 
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4.3.2.5 Semivolatile Standards and Reference Materials 

4.3.2.5.1 All standards solutions should be stored at a maximum temperature of 4 degrees C 
(+ 2 degrees). Refer to the analytical SOPS for details as some analytes may drop 
out of solution if at cooler temperatures. 

4.3.3 Inorganic Standards and Reference Materials 

4.3.3.1 AU metals standards are kept in a cabinet in the metals analysis lab. This is at room 
temperature. Expired standards that are kept for qualitative purposes are kept in the 
same room, in a di&rent cabinet These qualitative standards have a special label 
on the bottles denoting that they are not to be used for quantitative purposes. All 
other standards are kept at 4‘C in a reach-in cooler in the inorganics lab. This 
cooler is dedicated to standards and SRMs only. No sample storage is allowed in 
this cooler. 

4.4 ShelfLife 

4.4.1 Expiration 

4.4.1.1 If a parent material has an expiration date of month/year, then the material is 1 
considered usable through the end of that month. For example, 01/96, the material 
expires after l/31/96. This guidance was obtained from various vendors. 

4.4.1.2 All parent expiration dates MUST be entered into the standard log books and the 
expiration date for all resulting child materials must also be entered into the 
logbook and placed on the material label. 

4.4.1.3 Note that no child solution may exceed the life of a parent solution or neat material. 
This stipulation may reduce the shelf Iie of a prepared solution from that listed in 
Appendix 2. For &stance, if a stock solution is prepared from parent material that 
has an expiration date of 05/20/95 in 01195, instead of having a six month shelf lie 
(07195) the solution will expire, 05/20/95, the same date as the parent. 

4.4.1.4 See Appendix 2 for the Table of typical shelf life of standards and reference 
materials. This table is provided as guidance only. The vendor expiration date (if 
applicable) and the analytical SOP take precedence over any guidance set forth in 
the Table. 

4.4.1.5 If a standard is past its expiration date it may be used for qualitative putposes only. 
The standards logbook must be edited to reflect this status and an additional 1abeJ 
must be placed on the standard. This label must be bright in color and must cl 7 
indicate that it is to be “Used for Quabtative Purposes Only”. 1 

Laucks Tesring Laboratories. Inc. 
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5.1 Criwria 

5.1.1 Srandards are to have their concentrations verified before use whenever possible. The 
QC’ing of the standard is to be recorded in the applicable column in the standards logbook unless 
they are validated in the individual analytical run (such as conhnation by another standard born 
an independent source). Criteria for srandards acceptiiliry are in many cases defmed in 
individual SOPS. In instances where they are not so defined, acceptability criteria are: 

l 80% - 120% for organics 

l 90% - 110% for inorganics 

Lazckr Testing *bora?ories, Inc. 
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Example Calculations 

1, Concentmtion Calculations from Neat Materials 

HELPFLJL, hint: To keep yourself straight ALWAYS, ALWAYS include the units (mg, ml, etc.) in 
your calculations. 

Example Calculations of Standard Concentrations: 

Weight of Neat Material: 0.2500 gm 
Volume of Solvent: lOId 

To Calculate Concenuation in mg/L @pm): 

1) Calculation in Steps. 

A) 025oognr 
1 OOOmg 

l.Og 
= 250mg 

A. 1) Adjust the 250 mg for purity, 

i.e. ifpurity = 90%. 250 mg x 0.9 = 225 mg 

B 1 Oml5 
1L 

1 OOOmls 
%-o.olL 

Cl 
225mg - = 22500mg I L 
0.011. 

2) Calculation as a Single Step. 

025OOgm loml l 0.90(pri~)* 1 OOOmg l 1 OOOml 
Igm 11. 

= 22500mg 1 L 

I 

1 
Lauch Testing Laboratories, Inc. 
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3) 

FC= 
W -* P* Conversion Factors 

Fv 

W = Weight of neat material (g) 
FV = FinalVolume 
p = Purily (%/lOO) 
FC = Final Concentration (mgk = ppm) 

2. Intermediate and Working Standards (Standard Dilution) 

(FC)(FV) X 1000 = (AV) (PC) 

where; 
FC: Final Concemration(s) in standard desired. Units=ug/mL. 
FV: Final volume of the prepared standard. Units=mL. 
1000: Conversion factor from mL to uL 
PC: Parent Concentration (standard normally containing nigh concentrations 

and is diluted to desired final concentration). Units * ug/mL. 
AV: Aliquot Volume of parent standard required to achieve final 

conccnuations desired. 
Units: uL (microliter). 

a) Ncats to Stocks 
a 

Puriplf($XKO W = FC 

where; 

l,OOO,OOO = Conversion factor from gram to microgram 
W Weight used in standard prep (g) 
Fv Fii Volume (ml) 
FC &ml = ppm = mg/L 
Fwity = % Purity/100 

Lauckr Testing Laboratories, inc. 
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Appendix 5 

Bench Sheet Examples 

I 

Lauch Testing Loborotories, Inc. 



A;, TP 

aut n&amp 19r Repor t Tab I c: sue46 UCd 04-10-96 9’3:;3:~~ am 

Ll-e Name: SWBJ6 

4 

~utasamplcr Type: NPE TJa 
,ls Positions: 257 /jr?0 QC Pasitions: 11/l? t sets: I 

El”se stat:qn lprat:#Jn is rack -1, PCS. -1. 

- sacks - 

7aCIr a Type USSIQ, 
---- ------ ------- 

I Flux. CL? Rack STD/QC/SLRNK 
2 Sample ! 13mml Samp 1 es 
3 Sample c13mm:I Samp 1 es 
4 Sample c 13mm:I Srmp 1 es 
5 Sample r’l3mm? Samp 1 es 

-- Sample Sets --- 

set* Type Prepare’ Descr ipt ion 
--me ------- _-_-e--e ---e---e --em 

1 . . y NO urlc99,uMcll 

--- Pr*pa?-rt1w Info -- 

Set 1) upt aks L@t ZckettZ Final 
___- --_- ---- _-e---e- m--m--- . 
NQ Samples *ropared. . 

Pos Yew t01 sa?sp 1 f Name 
--- --- --- ___----_-_----___--- 

I 1 1 ICVl n5*-“s-0, 
._I 1 ._I g-DA *a*- u+or 
3 1 3 STD3 ,g*.**-o, S”h/forl5 
4 1 4 STD” )AE.t-vW’ I c-(10-b 

5 I s SfD 1 H lZ*4S--02 
6 1 6 STDO 
7 I 7 81 l nk 
8 1 0 ccv *cy-t?-=l 

C?. . .19 Not Used! a- 

POS Rcu CO1 
-- --- --- 

1 1 1 
‘2 1 1 
3 1 3 
J I 4 
5 1 5 
6 1 5 4 7 1 1 8 7 

9 1 3 
10 .l 10 
11 1 11 
lq 1; 1 12 

1 13 

Samp 1 c Name 
-_-_------------- 
CR11 1 ME*-t-oz 
ICSPBI 1 me*-ta-L-r 
PBS1 
LTSS 1 
QpJdcJ-cJ 1 
0304J-9 1 D 
03040-015 
03wo-9 1 L 
ty3040-02 
03040-03 
03040-0 1 5x 
03040-9 1 D 5X 
lJ3tJa9-9 1 s sx 

ems Left 

11 
32 
75 
75 
75 

Met held 

page : 

Analyses/Per 
-- 

10 
1 
1 
1 
1 

WPos Rackf Start! 
---- --e-- e-w- 

Set e WUs+d fYP* 
----e ----- -_---------- 
-NF- 1 QC Standard 
-NP- 1 Standard 
-Na- 1 Standard 
-NFI- 1 Standard 
-NL)- 1 Standard 
-NA- 1 Standard 
-NF)- 7 Bl l nk 
-Na- 6 QC Standard 

Set * 

1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
I 

#Used TYP* --- -------w-- 
-NP- Samp 1 c 
*a- Sample 
-NP- Samp 1 c 
-NP- Samp 19 
-NP- samp 1 s 
+a- Samp 1 a 
-UcI-’ Sampl l 
*a- Samp 1 e 
-NPI- Samp 1 f 
-Na- Sample 
-Na- Sample 
-Na- Samp 1 f 
-Na- Sam01 c 
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1. Introduction and Scope 

1.1. ,Clerhod Descrtptton 

1.1. I. The purpose of this procedure is to provide instructions for planning, performing and 
reportmg Q.&QC audits within the laboratory 

1.12. This method is restricted to use by. or under the supervision of personnel experienced in 
the technique described. 

1.2. D~~ssion 

An Audit of the hcilit!: is performed for the following reasons: 

1.2.1 To determine that contractual and regulatory obligations are fultilied 

12.2 To determute that procedures and standards are being followed. and to insure good 
labomto~ practice. These audits will include. but are not limited to the refrigeration unit 
temperatures. logbooks. balance calibrations. data. and standards traceability. 

1.2.; To csrablish that quality assurance objectives are met. including holding times. use of 
approved amtl~ticsl methods. and stated objectives for precision and accuracy. 

1.2.-l To serve as a management tool to evaluate appropriateness of quality assurance policies. 

1.5 To identie potential or actual deficiencies for the purposes of evaluating compliance with 
requtrements and providing the means for correction. 

12.6 To determine that records a&prepared and maintained as required. 

1.5 Documentation and Frequent) 

Documentation required is specified in the text and the frequency shall be as required by the 
QA .Manager. but at least one technicnl audit shall be performed annually for each 
department. This audit may take place in parts. with additional and more extensive audits 
being scheduled as deemed necessary. 

1.4. Definition of Terms 

1.4.3 This section defines terms and acronyms as they are used in this SOP. 

Lauckr Testing Laboratories, Inc. 
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1.4.4 SOP: Standard Operating Procedure 

1.43 QA: Quality Assurance 

1.4.6 QC: Qualit! Control 

1.4.7 Audit: A piannrd 2nd documented activi? performed to determine by investigation. 
examination. or evaluation of objective evidence the adequacy of and compliance with 
established procedure. mstrucrion. and other applicable documents and the effectiveness of 
impiemrntauon. .An audit should not be confused with surveillance or inspection activities 
performed for the sole purpose of process control or product acceptance. 

1.4.8 Auditor: Xny indi\ idual: Lvho performs or assists in the performance of any part of an 
audir. incluJing rdmicsl specialists 

1.4.9 Lead .\udiror: .U Individual \vho is qualitied to organize and direct an audit. report audit 
findings. and evaluate proposed corrective actions. 

1.1.10 Find@: Departure from appro\.ed procedures. program requirements. or other applicable 
documents rhx htl\e. or in the immediate future could reasonably be expected to have, an 
adverse &f&r on the adequac!. or effective imfiiemenration of the Laucks QA program. This 
would be ranked as 3 critical discrepancy in the audit report. 

1.1.11 Dcficirnc! Departure from approved procedures. program requirements. other 
applicable documents. or good management practices that. if not corrected in a timely 
manner. could reasonably be expected to have a fMure adverse effect on the adequacy or 
effective implementation of the Laucks QA pro_$gam. This would be ranked as a minor 
discrepancy in the audit report. +- 

I .1. I2 Dlssrepanc! : Depxture from approved procedures. program requirement. or other 
applicable documents that have. or may have an adverse effect on the adequacy or effictive 
implementation of the Laucks QA program. This includes findings and deficiencies found 
during the course of an audit. 

1.4.1: Recommendation: An observation or advise given to enhance current practices by any 
individual or department of the Laucks QA pro,gam. This would be ranked as a 
recommended item in the audit report. 

Lauds Teshg Laboratories. Inc. 
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2. I It is the responsibilin of Q.4 personnel. the auditor and audit leader IO perform an audit 
according to this SOP and complete all documentation required for review. 

3.1.1 Q.4 Ilanagcr is responsible for the following: 

. 4pproving each derailed audit plan 

. Concurring with the adequac>- of each audit report 

* Issuing the audit report 

* Tracking audit status through final closeout 

21.2 If an audit team is used. the folio\\ mg responsibilities fall upon the .4udit Team Leader. 
Ifan audit yearn is not used. the foilo\\my responsibilities fall to the QA Manager: 

* Developing the detailed audit plan 

* Conductmy pm-audit and post-audit conferences 

l Supervismg the conduct of the audit 

l Preparing and signing the audit report 

2.1.; Matutgement of audited departments is responsible for the following: 

l Providing reasonable and tim$y access to personnel. facilities. and records, as required to 
suppon the audit process 

l Providing timely and adequate response to,audit reports. including determination and 
implementation ofco. .zctive actions. as required. 

l Verifving initial implementation of corrective action for deficiencies in their areas, if 
applicable. 

2.2.4udits and reports are to be performed by personnel in the laboratory who have demonstrated 
the ability to evaluate processes in the laboratory with emphasis on Quality Control and 
Quality Assurance. 

Lauck Testing Laboratories, inc. 
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2.3 Final review and sign-off of each Audit Finding Repon may be performed by either the QA 
Manager. Lab Dtrector or department supervisor or designee. 

3. Safew precautions 

3.1. Safer? Precautions 

3.1.1. Auditors must adhere to the general laboratory health and safety policies during the 
course of the audit. 

3.1.3 Protective eyewear must be worn in all applicable locations at all times during the course 
of the ,uJi~. 

4. Cniibration and Oualitv Control 

5. Operation nrocedures 

5.1 General 

5.1.1 Audit personnel may be selected and assigned audit responsibilities commensurate with 
their training and expertise and me special nature of the activities to be audited. 

5.1.2 Audit personnel are independent of any direct responsibility for performance of any 
activity \\ htch they will audit. Pfrsons having direct responsibility for performance of the 
activities are not involved in the selection of an audit team. 

5.1.: Audit ream members shall have received appropriate indoctrination and training for 
auditing. 

5.2 Audit Planning 

5.2.1 The QX Manager. or designee shall develop an audit plan which shall be the basis for the 
audit. The audit plan is documented on Audit Plan Form (Se Appendix I). 

5.2.2 The Q-4 ;Llanager shall develop an audit checklist appropriate to the activity or area beiif 1 
audited. The checklist should contain auditable requirements extracted from the QA Manual, J 

_ Laucks Testing Laboratories, Inc. 
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applicable SOP’s or guidance documents. such as EP.4 SW846. Checklists are designed for 
each Department by the QA Manager and can be accessed by the QA Department. 

- 52.2 The 0.4 Yvlnnager shall ensure that the checklist provides an adequate means for 
indicarmg M hether rhc question is satisfactorily answered. 

5.2.4 Audits are scheduled in a manner to provide coverage and coordination with ongoing QA 
program activities. 

5.2.5 .4uJ11s are \cixduled at ;1 frequency commensurate with the stams and importance of the 
activtt! Uithm the audit program. each department of the laboratory and each element of the 
Laucks-Q.4 program is audited. at a minimum. at least once annually. 

52.6 The Q.4 Manager notifies the audited department. in writing. prior to the audit to provide 
the sub~<ct xld xope of the audit. audit schedule. and audit team members. if applicable. 

5.3 .Audir Periormance 

5.3, I The Q.4 Yvlanacer and (\vhen required) the appointed audit team members shall proceed 
through the audtt checklist recording evidence of compliance. discrepancies. or 
recommendatmns. 

5.32 During the audit. the QA Manager or appointed team member shall use their best 
judcmrnt to determine if there is a need IO audit at a greater depth than the checklist 
indycates It‘tht~ I) the case. the checklist shall be modified accordingly. 

5.3 Objective evidence is examined. and essential information is recorded. such as the 
identification of specific evidence examined. specific details of discrepancies or adverse 
conditions. and applicable referepces. 

5.3.5 The Q.4 Mmager shall identify each finding. deficiency. or recommendation in a QA 
audit report. Findings. deficiencies and recommendations will be listed by department and 
sequentially numbered in the QA,audit report. 

5.4 Audit Report 

5.4.1 The QA Manager or his designee shall prepare an audit report which should address the 
following: 

5.4.1.1 Date and location t Laucks-department) of the audit. 

Lauckr Tesring Laboratories. Inc. 
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j.4.1.2 Purpose and scope of the audit 

5.4.1.3 Audit team members (when applicable) and the people contacted during the audit. 

5.4. I .-I Description of items. including the rank. type and detail of the audit finding requiring 
corrective xtion. The description of the items must be in sufftcient detail to enable 
investigatton. evaluation. and correction of the finding. (See Appendix II - Audit Finding 
Reporr Form I The report may also include the area a!Tecred (See Table in Appendix III) and 
Finding Type (See Table in Appendix IV) 

5.1.1.5 Due date for completion of corrective action plans. 

5.42 The Q.4 Mutager shall issue the audit report to the appropriate levels of Laucks 
management within four following the audit. This report shall include a copy of each 
finding. deficiency andfor recommendation. 

5.j Audit Closure llnd FoIlo~-L’p 

5.5.1 The appropriate Lauclcs Management (departmental supervisors. laboratory director hall 
investigate rhe reported tinding. deficiency or recommendation and do the following: 

5.5.1.1 Detemune the actions required to correct the discrepancy. 

5.5.1.3 Evaluate each discrepahcy to determine the root cause of the problem and any generic 
implications. 

5.5.1.; Determine the corrective action required to correct the discrepancy and to prevent 
recurrence. 

55.1.4 Document corrective action kd indicate corrective action cornmitrnent date. 

5.5.1.5 Sign. date. and return the completed form to.the QA Manager within the assigned time 
frame given in the audit repon. 

5.52 The Q.4 Nmnger shall evaluate each discrepancy/recommendation response. Inadquate 
or indeterminate responses shall be returned for reexamination of the problem and revised 
corrective action. 

5.5.: The Q.4 Manager shall verify the corrective action, as stated in the response, and make 
sure it has been implemented and accomplished as scheduled. 

I 

Laucks Testing Laboratories. Inc. 
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j.5.j .4n interim status report of -orrective action completion may be issued 

j.j.5 .~fier verttication ofcorrective action. the QA IManager shall issue a report stating that all 
corrective actton has been completed and the audit is closed. 

j.j.6 If a stalemate is reached concerning either the validip or resolution of an audit finding, 
affected personnel rtscaiare the concern to the appropriate level of management to effect a 
resolutmn 

5.6 Records 

The QA Llanager shall ensure that the following audit documentation is maintained on file: 

j.6.1 Completed audit checklist. 

j.6.2 Audit Report fincludes tindings. deficiencies and recommendations). 

5.6.: Corrtctt\ e .\stion rresponse to discrepancies). 

5.6.-t Records pertaining to the completion of corrective action. 

5.7 Audit Dt>crrpanc! Tracking 

5.7. I Audit discrepancies will be caregorized co facilitate tracking and trending of recurrent 
problems. The categories are as follows: 

- Logbook Maintenance 

- Document Control Procedure% 

- QC Procedures 

- Standard Openting’Quality .Assurance Procedure 

. .&utfytical Method 

l Purchasing/Procurement Document Control 

l Standards Preparation/Documentation 

l Safety/Reagent Labeling or Storage 

Lauch Testing Laboratories. Inc. 
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l TrainingRecords 

- Good Laborator! Pracnces 

* Other 

j.7.2 Explanations orCategories Listed Above 

5.7.2.1 Logbook mamtcnxtce findings include but are not limited to the following: logbooks not 
being maintained in accordance with Laucks policy. improper entries into logbooks. improper 
error corrections. logbooks not being kept up to date. 

j.7.2.2 Documcnr Control Procedure findings include but are not limited to the following: 
documents being nxnntained m such a \va! that is non-complaint with Laucks document 
control procedures (this mcludes archives. SOPS. QAPs. Chemical Hygiene Plan. HTVRs. 
and forms I. records being stored in \vork areas for longer than 6 months. improper handling 
of conrrollcd procedures. 

j.7.2.; QC proc4urc tinding include but are not limited to the following: temperatures of ovens 
and refri;erauun units not being monitored in accordance with procedures. balances and 
pipettes not being verified as required. 

j.7.2.4 Standard Operating Procedure and Qualit! Assurance procedure findings include any case 
where a procedure has not been follo\vbd in full and has not been documented on the 
applicable corrective action from. 

j.7.2.j .~nnl~ticai methods findings involve cases where the approved and required analytical 
method 1~~s not been followed to,rhe full extent and there is no documentation that 
cornrnuntC~tcb thrb. 

j.7.2.6 Purchasing and procurement document control findings involve instances where the 
appropriate procedures have not been followed in full. This type of finding includes but is 
not limited to the following: un-approved use of standards or solvents. lack of certification 
documentation. etc. 

5.7.2.7 Findings for standards preparation and standards documentation include but are not 
limited to the following circumstances: improperly prepared standards. improperly 
documented standard preparation. inadequate verification documentation, lack of 
documentation when procedures are not followed in full.. 

Lou&s Testing Laboratories, Inc. 
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j.7.2.g Safety and reagent/chemical labeling findings involve any deviation from approved safety 
and waste procedures and the chemical hygiene plan. 

5.7.2.9 Training and training records findings involve lack of naming records. and personnel 
perfomung analysis wirhour appropriate qualification documentation. 

j.7.2.10 Good L;lboratop Practice findings involve significant figures. temperature monitoring. 
calibrnnon techniques and other associated acrivities involved with safe and accurate 
laboratory practices. 

6.1 References 

Laucks Quality Assurance Plan 

ApplicabJ--SgPs 

Audit Database Tables 

Laucks Testing Laboratories, Inc. 
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Appendix I 

Audit Plan Form 

t 

A 
-- 
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LAUCKS Testing Laboratories 

Audit Plan 

Area to be Audited: 

Lead Auditor 

Audit Team Members (if applicable): 

Date of Audit: 

Type of Audit 

Checklist(s) to be Used: 

lndivtduals Contacted During the Audit: 

Audit Debrief Date: 

a 

Report Issued Date: 

Signature of Lead Auditor: 

Signature(s) of Team Members: 

q:\qa\audit\auditpln.doc Revision 0. January 21, 1996 
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Appendix II 

Audit Finding Report Form 
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Audit Finding Report 

Aud!t Numner Example Ftndlng Number 1 

Facrlq Audit Date. 

Audlrlng %oy Audit Type 

Lead AudItor Affected Area: GC-Semwalatiles 

Related 5ndIngs 

F!nc!n~ Rant MlnOr Repeat Fanding?. No 

Findmg 

Csrrecwe Acmn Responss 

Opened By 

Response By 

Correctwe Action By: 

Verified By: 

DrcPnmad 343% . 

Date Opened: 

Response Date: 

Scheduled Completion Date: 

Date Verified: 

Rrmion 1. Jmmy31. ism 
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Appendix IV 

Finding Type 
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1.1 Descliption 

1.1.1 This SOP is inrended to provide an overview and general organiZation of data review 
practices employed for vahdatable packages. The actual data review processes and check 
lists specific to those types of analyses are covered in specific SOPS. A schematic 
diagram of the general review process is provided in Appendix I. 

1 .I .2 Vahdatable packages are often similar to the Contract Laboratory Program (CLP) 
presentation, although the actual analyses themselves and the applicable quality control 
(QC) may be from SW 846 or other references. If such is the case, the CLP fotmat would 
be modified to meet the requirements of the referenced methodology. However, the 
overall review process remains the same. 

1.1.3 In-house (non-validatable) data packages receive much of the same review but do not 
necessarily follow the same process or the same level of documentation. It is not the 
intent of this SOP to outline the process for these data. 

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

t 

2.1 Equipment 

2.1.1 Data package or the portion o,f the data package to be validated 

2.1.2 SOPS. including associated checklists, for the validation of the analyses of interest 

2.1.3 Access to computer programs, etc. which may be required in order to complete the review 
process 

. . . . 
LResoonslblllheJ 

3.1 Analyst 

3.1.1 It is the responsibility of the analyst to provide the iirst level of data reviewand to ensme 
that all criteria have been met or their failure addressed prior to releasing the dam for the 

Lauckr Testing Laboratories, Inc. 
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next level of review. The analyst may only be the fkst level of review but is the most 
important in ensuring that the reported values reflect what wzs actually present in the 
samples. It is particularly important that the analyst be proactive in determining any 
actions that need to be taken in order that they may be completed within the holding time 
for that analysis and within the turnsround time required by the client. 

. The analyst must ensure that the instrument was functioning properly at the time of 
analysis 

. The analyst will ensure that all data comply with the method and project-specific 
requirements and that any deviations or failures to meet criteria are documented in the 
project tile. 

l ‘he analyst must check to see that all calibration criteria were met 

l The analyst must review all quality control data and ensure that criteria were either 
met or corrective action taken. This action may vary anywhere from simple narration 
in the report to re-analysis of the sample set, depending upon the QC failure and the 
method requirements. 

l The analyst will review the final data to see that they make sense, that is, the values 
determined are reasonable. do not disagree with other information the analyst may be 
aware of, and that the calculated values appear to agree with the raw data. 

l The analyst will either uanscribe the data into the LIMS or will pass data to the 
person responsible for transcription in a format which can be easily interpreted. 

3.2 Peer or Secondary Review 

3.2.1 Data must receive a second level of review from a peer analyst. This analyst should be a 
person who is familiar with and capable of performing the analysis themselves. If there is 
no peer analyst available be&se the analyst in question is the only one experienced with 
the analysis or for other critical reasons, another qualified individual may substitute for 
the peer analyst. This person must still be familiar with all aspects of the calculations 
being performed and the relationships between data and performance of the method in 
order that the review can be properly conducted. The peer analyst reviewer must: 

l Check 100% of the manual entries for transcription errors 

l Check 100% of manual calculations for accuracy 

l Spot check at least 10% of computer calculations to verify program validity 

. Check for completeness of raw data or supporting materials 

. Confii spectral assignments and identification of TICS 

Lauch Testing Laboratories. Inc. 
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. Check for appropriate use of significant figures and rounding 

. Check reported values for dilutions 

. Check for compliance with Method and project-specific requirements 

. Check for reasonableness of data 

3.3 supervisor 

3.3.1 The responsible supervisor or a designated alternate for the area in which the analysis is 
conducted must provide a technical review of the reported data. This level of review 
need not be as detailed as the peer review but must include: 

. Checking for reasonableness and sensibility of the reported data 

. Checking for completeness of the reported information 

l Checking for compliance required QC practices including those specified in the 
Method and those that are project-specific. 

l Checking for descriptions of deviations from Method and project-specific QC 
requirements 

l Checking the information in the report narrative for sensibility 

3.4 QA Review 

3.4.1 QA cursorily reviews most data and periodically, in conducting data audits, reviews 
select packages more thoroughly. The cursory reviews are generally performed just prior 
to release of the data. In depth reviews almost always occur after release of the data and 
are intended more for a revi@ and assessment of laboratory data and processes rather 
than an assurance of performance on that particular data package. Should quality issues 
arise that have a critical negative impact on the package being thoroughly reviewed, 
however, QA may call for more specific corrective action. QA may choose to go into any 
depth in review of data packages, but in general, most reviews will consist OE 

. Checking for compliance with required QC practices 

. Checking for reasonableness and sensibility of reported data 

. Checking for deviations from Method or project QC requirements 

l Checking for compliance with SOPS (periodically) 

Lcwckc Testing Laboratories, Inc. 
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3.5.1 Project managers do not perform tech&al reviews but do IW%ZW Marc narmives to 
e- compliance with contracmal agreements. Their responsibiities include: 

. Reviewing to ensure that the client requested methodology uas used and referenced 

l Emu&g that sample cnuy comments were incorporated, and that concerns that were 
raised during the course of analysis which required client communication and 
decisions have been incorporated. 

l Reviewing and signing project narratives. 

. Reviewing the billing to ensure that the proper invoicing has occurred in conjunction 
with connactoal agreement. 

3.6 Management 

3.6.1 Senior management reviews case narratives and other components of data packages, 
should they find cause. They are the parties responsible for approving the release 
(signing) OfrepOrtS. 

4.1 General 

4.1.1 The processes described below are general. Specific QC and practices, including most of 
the corrective actions resulting hm QC failures are generally described in the 
appropriate SOPS. The specifics of the review process for individual analyses are 
speciiied in the respective d&review SOPS along with their associated checkkts. 

4.1.2 The duties of individuals responsible for various levels of review are specified in the 
Responsibilities section of this SOP. It is the responsibility of each reviewer to be 
familiar with this SOP and those specific to their fimction. 

4.2 Analyst 

4.2.1 The analyst must be cognizant of the entire analytical process and document anytbing 
out-of-the-ordinary that goes on during tbe analysis. ‘I’bis may include on-the-spot 
comctive action, such as dilution and re-analysiri. The analyst must also review the data 
during the production of tinal results to e- that all ctitexia are met and that all 1 

Lauckr Testing Laboratories, Inc. 
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appropriate commentary regarding the analysis and any exuaordinary steps are clearly 
noted. 

4.2.2 The analyst will then assemble the final data package according to the SOP and submit 
the datafor review to the secondary reviewer. The work of the analyst is the most critical 
in the review process as tbis ensures the timely processing of the samples in order to meet 
holding and turnaround times. 

4.2.3 When completed with the data package, the analyst will pass all of the associated 
materials along to the second reviewer. 

4.3 Peer or Secondary Review 

4.3.1 The secondary review will usually include use of the checklists associated with the data 
review SOPS. If in doubt, the secondary reviewer will ask the analyst for further 
information and not just pass along problems to the next level. In consultation with the 
supervisor or QA, data may be returned to the analyst for corrective action. 

4.3.2 The secondary reviewer will pass the data and checklist along to the supervisor 

4.4 Supervisor 

4.4.1 The area supervisor ordesignate will perform the functions outlined under the 
Responsibilities section, paying special attention to data review checklist items which do 
not meet method specifications. The supervisor may determine that corrective actions are 
necessary in the pursuit of data of adequate quality or may consult with QA where the 
optimal practice is questionable. The supervisor should ensure that corrective actions are 
all completed and all report $ommentary is sound prior to submitting the data to the 
reports department. 

4.5 Reporting 

4.5.1 The reporting group assembles the respective data packages but bears no responsibility 
for review other than to ensure that all of the analyses are present in the package, that 
everyone has input their respective commentary into the report narrative, that all narrative 
comments have been printed and the appropriate parts of the data package have been 
assembled. This aspect is detailed in an SOP designed for that purpose. 

Lauchx Tesring Laboratories, Inc. 
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4.6 Quality Assurance 

4.6.1 QA perfotms cursory reviews of most naqtive and data packages before release. QA 
may call for corrective action at any level should problems be observed which have not 
been.dealt with in an appropriate manner prior to this late stage of reporting. 
Responsibility to spot and have errors corrected, however, must not be lefi up to QA if 
they are spotted earlier or the analysis and reporting of results will almost certainly be 
delayed. 

4.6.2 QA will ako perform a more thorough review of select data packages, the scope of which 
is at the discretion of QA and is not addressed in this SOP. Such review will be more 
detailed, however, and corrective actions may mult which will impact the immediate 
data or, more likely, affect the processes involved in collecting, reviewing, or reporting 
data in general. 

4.7 Project Management 

4.7.1 Project managers review and sign project narratives. They will review only to ensure that 
the climt requested methodology was used and referenced, tbat sample emq commmts 
were incorporated, and that conccms that were raised during the course of analysis which 
required client communication and decisions have been incorporated. They must also 
review the billing to ensure that the proper invoicing has occurred in conjunction with 
comractual agreement. They may perform these tasks either before or after QA review. 

4.8 Management 

4.8.1 Management will review and release (sign) narratives. 
l - 

LReaorts 

5.1 Data Review and Signatures 

5.1.1 Data review forms are provided in individual data review SOPS. 

5.12 Analyst/rwiewcr signatures occur on organics cover pages. lnorganics review signatures 
occur on data cover pages and supmisor signatures are included on both metals and 
conventional chemistry packages. 

5.1.3 Management signatures appear on all final reports. 

Lauckr Testing Loboratories. Inc. 
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Data Review Schematic 
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L woduction and Scope 

1.1 Scope 

I. 1.1 The maintenance of logbooks is essential to monitoring all aspects of laboratory 
operations including instrument and method performance and in tracking analyses. It is 
also important to confirming instrument performance at the time of specific analyses and 
in monitoring ongoing or periodic performance degradation and the steps taken to correct 
or prevent such occurrences. This document applies to all personnel involved in the 
preparatjon, control and use of laboratory notebooks. 

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPS, such 
as LTL-1007 “Maintaining Instrument Records and Logbooks” or LTL-1005 “Analytical 
Balances” or others specific to other laboratory operations. 

1.2 Purpose 

1.2.1 The purpose of this SOP is to define the practices used to maintain control and use of 
laboratory logbooks. This SOP is not intended as a specific description of any particular 
logbook type but covers the practices that must be in place for all logbooks employed at 
Laucks. 

1.3 Definition of Terms 

1.3.1 Logbook - Any bound or unbound document that forms a record of activities and 
pertinent data regarding an activity including but not limited to maintenance logs. 
standards logs, reagent chemical logs. analysis logs including instrument outputs 
(computer generated or strip chart recordings), balance and temperature logs, or any other 
regularly maintained record of activity. 

2.1 Control 

2.1.1 Documents that specify quality requirements or activities affecting quality or evident&y 
activities shall be controlled to ensure that correct documents are being used and properly 
archived when completed. 

2.2 Maintenance 

2.2.1 Quality assurance records (logbooks) shall be compiled,and maintained in accordance 
with approved procedures. 

Lauds Testing Laboratories. Inc. 
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2.3 Monitoring 

2.3.1 Logbooks should be periodically monitored to ensure they are being properly maintained 
and information is being correctly recorded. Standard logbooks and run logs should be 
monitored at least semiannually by group supervisors or their designees. Maintenance 
and other logbooks need only be reviewed annually, unless previous review has 
demonstrated inadequacies in the logbook which require more frequent monitoring. 

. . . . 
LReSDOnSlblllfleS 

3.1 Quality Assurance Manager 

. Maintain the logs for control of laboratory notebooks and provide control numbers and 
labels as required. 

. Approve format and proposed content of laboratory notebooks; minor changes to pre- 
printed forms do not need QA approval as long as their basic content does not change, 

. Maintain master copies of notebook pages (in instances where pre-printed pages with a 
specific format are used); this may be in electronic or hardcopy form or both. 

7 
. Monitor satisfactory implementation of the requirements of this SOP 

3.2 Responsible Supervisor 

. Determine the format and content of notebooks used in their respective areas. 

. Ensure that QA has been provided with an electronic version of all pre-printed logbook 
pages in order that they are later available for reprinting or editing. 

. Ensure that all laboratory notebooks are properly labeled, including the appropriate 
control number. 

. Ensure that personnel are adequately trained in the proper use of laboratory notebooks 

. Periodically review laboratory notebooks to verify satisfactory implementation of the 
requirements of this SOP. Standard logbooks and run logs should be monitored at least 
semiarmually by group supervisors or their designees. Maintenance and other logbooks 
need only be reviewed annually, unless previous review has demonstrated inadequacies 
in the logbook which require more frequent monitoring. This activity may be assigned 
to another individual but should not be the same individual wh:. regularly completes the 
log itself. 1 

1 
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3.3 Analyst 

l Ensure that they are using the appropriate logbook and understand how to properly fill in the 
required fields. 

. Ensure that any new logbook has been given a logbook number by QA before beginning to 
use it. 

. Ensure that the logbook is clearly identified with an instrument ID and purpose or other 
appropriate title which will enable the analyst to easily identify the logbook. 

. Ensure that if pre-printed logbook pages need to be modified. the modifications are approved 
by their supervisor and that an electronic copy or, if requested an original hardcopy have 
been provided to QA. 

4.1 Notebook Structure 

4.1. I Laboratory notebooks may be either bound or unbound as described below. Most 
logbooks should be bound in some fashion but it is recognized that this is not always 
possible, such as for vendor service records. .These records may be stored in j-ring 
binders or other suitable notebooks. 

4.1.2 In some instances, logbooks may be created from instrument printouts or other pages that 
do not lend themselves to being pre-bound. In these instances. the log sheets may be 
stored in a j-ring binder or other storage until enough sheets have been accumulated to 
have them bound with the laboratory comb binder. 

4.13 All logbooks whether bound or unbound must be controlled by QA as designated by the 
appropriate QA Book Number label (see example in .4ppendix 1). 

4.1.4 Bound notebooks shall conform to the following: 

. Where feasible, binding will be of a type that will make the removal and reinsertion of 
pages readily noticeable. 

. If pre-printed and bound, all pages will be sequentially pre-numbered. If the format of 
the notebook permits the use of the reverse side of the pages. both sides of each page 
will contain a sequential page number. 

Laucks Turing Labororories. Inc. 
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. Each page of the pre-printed bound notebook will contain, as a minimum, the laboratory 
name, logbook title, and sequential page number. Other elements may also be necessary 
for any specific logbook. 

4.1.5 Unbound notebooks shall conform to the following: 

. Unbound pages will be contained in a binder or folder that provides protection from 
damage. 

. Each unbound page will contain a unique identifier (e.g., run number/date). For 
identification purposes, a continuous printout on fanfold computer paper requires only 
one identifier unless the sheets are separated. 

. As noted above in 4.12, some unbound logbooks may eventually be bound if practical. 

4.1.6 All notebooks will contain the following information on the cover: 

. Laboratory name, Laucks Testing Laboratories, Inc. 

. Control number assigned by the Quality Assurance Offtcer 

. The department to which the logbook was issued 

. The use of the logbook (i.e. balance calibration. instrument run-log. etc.) 

. The department book number or title u identifying that book. as required to 
identify the specific use of the book. This may include an instrument number or other 
logbook ID (such as a standards logbook ID). This is in addition to the QA logbook 
number. 

. Start Date, the date on which the first entry was made 

. End date, the date on which the last entry was made 

4.2 Control of Logbooks 

4.2.1 The QA Officer will maintain a master log of laboratory notebooks that contains as a 
minimum, the following information: 

. Unique control number for each logbook 

I 

. Logbook title, which should reflect the type of information to be entered. 

: 
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. Department to whom issued, for accountability only. A logbook will generally be 
assigned to a work station or function, and in no way is a laboratory notebook to be 
considered a “personal” notebook. 

. Date issued, for accountability only. 

. Date closed, for accountability. 

4.2.2 Master sheets for each logbook will be maintained by the QA Offrcer and will be utilized 
for producing notebooks when required. 

4.3 Use of Laboratory Logbooks 

4.3.1 The notebook is the basic document for recording information. Entries should be made 
into the notebook in real time. not written on scratch paper and transferred later. 

4.3.3 Handwritten entries should be legible and entered in black or blue indelible ink. 

4.3.3 Computer-generated data should be primed out and collected at appropriate times to 
represent the activities being recorded. 

. Computer printouts may be either placed in unbound notebooks as described above. or 
inserted into bound notebooks. 

. Computer printouts or other material inserted into bound notebooks must be securely 
fastened (tape is preferred) in such a way that removal and insertion of material can be 
determined readily. 

4.3.4 When information from related activities is recorded in more than one notebook, provide 
adequate cross-reference information in all affected notebooks so that all pertinent data 
can be readily accessed. 

4.3.5 Do not skip pages when entering data. For example. if data is not readily available for 
entry, do not leave space for later entry. Enter the data when it becomes available and 
provide adequate cross-references if required. 

4.7.6 In cases where partial or complete pages must he left blank and not used, indicate the 
unused portion by placing a horizontal line at the beginning and end of the unused portion 
and connecting opposite ends of the horizontal lines with a diagonal, resulting in a Z- 
shaped figure. The individual striking out the blank area will initial and pate the 
diagonal. 

. , Lads Testing L~‘:boratorie.s. Inc. 
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4.3.7 Errors or other changes must be deleted in a similar fashion or with a single-line cross-out 
which has been initialed and dated. JVo erasures. oremr-e-out or m&i& 

\ are acrepI&&. 

4.3.8 When pre-printed formats are used and all possible entries are not required. the remaining 
blanks may be suuck out with a Z as described above. or entries such as N/A may be 
placed in the unused blanks. 

4.3.9 The individual entering information into the notebook shall initial and date each page 
used, or in the case of logbooks with ongoing records which do not occupy the entire 
page, su?h as niaintenance logs or balance logs. each individual entry. 

4.4 Supervisory Monitoring of Laboratory Logbooks 

4.4.1 

4.42 

4.4.3 

4.4.4 

Standard logbooks and run logs should be monitored at least semiannually by group 
supervisors or their designees. Maintenance and other logbooks need only be reviewed 
anrmally, unless previous review has demonstrated inadequacies in the logbook which 
require more frequent monitoring. This activity may be assigned to another individual 
but should not be the same individual who regularly completes the log itself. 

Logbooks should be reviewed using the review items provided in Appendix II. although 
it is not necessary to actually document the review using this checklist. 

Errors should be formally brought to the attention of the responsible individual through 
the use of Corrective Action Forms. If errors are correctable or items can be corrected for 
legibility problems, they should be corrected using the proper error correction technique. 

Logbooks that have been reviewed are marked with a fluorescent yellow or other colorful 
label that looks similar to the label in Appendix III. 

4.5 QA Monitoring of Laboratory Logbooks 

4.5.1 The QA OBicer will verify during periodic audit and surveillance activities that 
notebooks are properly completed and maintained. This will generally be done 
approximately annually a.5 part of routine audits. This observation does not preclude the 
requirement for supervisory review. 

Laid3 Testing Laborarories. Inc. 
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Appendix I 

Example QA Logbook Label 

QA Book No.: 

Issued To: 

Used For: 

Dept. Book No.: 

Start Date: 

End Date: 

Ladu i sting Laboratories. Inc. 
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Appendix II 

Example Logbook Review Items to be Observed 

. Have all pertinent fields been filled or marked not applicable (N/A)? 

. Has empty space been crossed out properly initialed and dated? 

l Have errors been corrected with single-line crossouts, initialed and dated (no obliterations or 
overwrites)? 

. Are all entries clear and easy to read and comprehend? 

s If calculations are involved, check several random calculations for error. 

. Iftraceability is involved (as for standards) check several random entries to confirm that the 
logbook entries can be tracked back to the original entry. 

. If standards log, observe some actual standards and compare them against logbook entries for 
accuracy. 

. Are all handwritten entries initialed and dated? 

. If the book is beginning to deteriorate, it should be repaired or retired and replaced. 

. 

4 
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Appendix III 

Example Logbook Review Label 

Lo_ebook pages -through 
have been rewcwed for con~pletcness rind 
spot-checked for accur:,c~> 

Imtials: Dare: 

Lauds Testing Laborarories. Inc. 
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1.1 Method Description 

1. I, I This SOP describes the integration process for chromatographic data, the procedures for 
manual integration, and the procedures for documenting manual integration. 

1.1.2 Integration identifies peaks found in the data collected during data acquisition and 
characterizes them. The software uses the integrated peaks to determine the identity and quantity 
of compounds in the samples. The peak area, peak height, peak type, baseline, and retention 
time of each peak in a chromatogram are determined by integration. Some peaks, due to 
iimitations of the software, will need to be manually integrated. The manual integration process 
must be documented. This documentation will include a brief description of why it was 
necessary, who did it, when was it done, and a hardcopy of the re-integrated peak. 

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

1.2 Definition of Terms 

1.2.1 Manual Integration - any intervention by an analyst or supervisor to change the peak area, 
peak height. baseline, peak type, or retention time of a chromatographic peak. 

2.1.1 GC Acquisition-HP/LAS and EZChrom 
2.1.2 GC/MS-Teknivent/EnviroQu&t 
2.1.3 CC-Target 

. . . . LResnonslbllltles 

3.1 Analyst 

3.1.1 The analyst is responsibie for reading and understanding this SOP and that which is 
applicable to the method of analysis. The malyst must also perform and document all manual 

D 

integrations as specified in this SOP. 

Lnuckr Testing Laboratories, Inc. 
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3.2.1 The supervisor or designated data reviewer must verify that all manual integrations are 
performed according to this SOP. The supervisor or designated data reviewer must document 
that this verification has occurred per the applicable Data Review, Validation. and Reporting 
SOP. 

e QoerntionrocedULeS 

4.1 Integrator operation 

4.1.1 The ideal chromatogram has perfectly symmetric peaks separated from each other with 
periodic baseline points. It is common to encounter split peaks. deformed peaks, merged peaks, 
sloping baselines. noise, spikes, shoulders on peaks. and a host of other calamities. 

4.1.2 To maximize the chances of obtaining ideal cbromatograms: optimize the 
chromatography. 

4.1.3 Peak recognition and integration sequence - As the integrator scans the data, it examines 
the slope (vertical distance between points) and curvature (positive or negative). So long as these 
remain within preset bounds data is interpreted as the baseline. If the bounds are exceeded. a 
peak may be strtning. If the condition persists. the integmtor decides that it is on the upslope of a 
peak. 

4.1.4 The curvature changes to negative about halfway up the peak. This is the inflection point 
where the peak starts to round over approaching the apex. Passing the top, the slope becomes 
negative and the integrator is on the downslope. Another inflection point comes on the 
downslope and fmlly the peak retu~ to the baseline (Figure 1). 

4.1.5 Finite width of integration slices - The slope changes from positive to negative at the top 
of the peak. However for area slices having finite width the integrator can only determine which 
slice contains the peak apex. To get bener values for the retention time and peak height. the 
integrator takes the slice containing the-apex and one slice on either side, fits them to a quadratic 
equation. and solves the equation to find the highest point (Figure 2). 

4.1.6 Optimizing peak recognition - The best conditions for recognizing isolated symmetric 
peaks on a quiet baseline is to match the peak width parameter to the measured width of the 
peaks at half height. Threshold should be a few units less than the highest value still capable of 
detecting the peak. When peaks cluster together or the baseline slopes or is noisy, these ideal 7 
values must be modified. Figure. 3 shows the effects of changing the values. A 

Laucks Testing Laboratories. Inc. 
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4. I .7 Manual integration - It is important that the analyst is familiar with the compounds that are 
routinely analyzed. Knowing the response and peak shape of the standard is important for 
consistency in integration. It is best to optimize the method to process data so that manual 
intervention is minimized and peak integration is more consistent. If manual integration is 
performed, it is important to be consistent for a given analyte in the standards, blanks, spikes, 
and samples. 

4.1.8 Allowable manual integrations - Some common reasons for manual integration are: 

4.1.8.1 

4.1.8.2 

4.1.8.3 

4.1.5.4 

4.1.8.5 

4.1.8.6 

4.1.8.7 

4.1.8.8 

Split peaks (attachment 1) 

Tailing (attachment 2) 

Retention time shifts (attachment 3) 

Mis-identification (attachment 3) 

Merged peaks (attachment 3) 

Secondary ions or qualifier ions (attachment 4) 

Baseline shifts (attachment 5) 

Skimming versus dropped baseline (attachment 6) 

4.1.9 Improper manual integrations - These practices are not allowed and warnings up to and 
including termination of employment will follow any documented cases of improper manual 
integration. If you are unsure about a manual integration ask your supervisor or QA. 

a 
4.1.9.1 Adding area by including other peaks. (attachment 7) 

4.1.9.2 Improper baseline - this includes the practice of having the baseline moved up the side 
of a peak to decrease the area. (attachment 8) 

4.1.9.3 Changing a proper integration to make the peak “in”. 

4.1.10 Special rules for fuel analyses (e.g., gasoline, diesel) - The integration of these multi- 
component analytes requires special integration rules. The area of all peaks (with the exception 
of the surrogates) and the area of the non-resolved components (hump) are grouped together to 
determine the quantity of the analyte. The baseline is fixed at the start and held at a constant 
level for the entire run. When integration of the baseline for fuel analyses is performed, the 

Laucks Teshg Laboratories. Inc. 
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quantitation report will not be dated and initialed by the analyst. Instead an explanation of the 
baseline integration will be documented on the quantitation report or in the appropriate SOP and 
discussed in the sample narrative. Some acceptable multi-analyte integrations are shown in 
attachment 9. 

LDocumentltlon 

5.1.1 When any manual integration is performed , a graphic copy of the peak with the 
integration marks is generated and put into the folder with the chromatograms and quantitation 
reports for that sample. The three different software systems used in the laboratory are listed 
below with the commands for generating the copy. On the quantitation report the analyst must 
initiaI, date. and give a brief description of the reason for the manual integration (table 1). The 
manual integration must also be documented in the associated sample narrative. The supervisor 
will look at each manual integration during data review and complete the summary on the data 
review or QC checklist. 

5.1.2 Target: After changing the integration, exit and save in Target Review. 

5.1.3 GUMS Teknivent, EnviroQuant: After using Qedit to change the peak click on ‘Graphics 
Report to Printer’ 

5.1.4 EZChrom: Afrer changing the integration, toggle the “Reanalyze” key and print. 

5.1.5 LAS - After changing the integration, print the chromatograrn. 

Table 1 

Manual Integration Key 

M = Manual integntion due to missed peak or irregular peak shape. 
MS = Manual integration due to split peak. 
MR = Manual integration due to retention time shift. 
MI * Manual integration of correct isomer. 
MT = Manual integration due to peak tailing. 
MB = Manual integration due to irregular baseline. 

Lauckc Testing Laboratories, Inc. 
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6.1.1 Target Manual. Thru-Put Systems, Inc., Target Compound Analysis Software User’s 
Guide, 1994. 

6.1.2 Envirolink User’s Manual, TEKNIVENT, 1994 

6.13 EZChrom Chromatography Data System, Scientific Software, Rev. 6.6. 1995 

6.1.4 Wisconsin DNR Newslerter, October 1994. 

6.1.5 - SOP# LTL-1018. Standard Operating Procedure for Review and Approval Practices for 
Validatable Packages. 

6.1.6 SOP t LTL-8005, Standard Operating Procedure for GC Gas/BTEX Data Review. 

6.1.7 SOP ILTL-8004, Standard Operating Procedure for GC Volatiles Data Review. 

6.1.8 SOP tLTL-8001, Standard Operating Procedure for GC Hydrocarbons DataReview. 

6.1.9 SOP #LTL%Ol, Standard Operating Procedure for HPLC Aromatics 8310 Data Review. 

6.1.10 SOP tLTL-8302, Standard Operating Procedure for HPLC Ordnance 8330 Data Review. 

6.1 .I 1 SOP #LTL-8201. Standard Operating Procedure for GC/MS VOA Data Review, 

6.1 .I2 SOP 3LTL-8202, Standard Operating Procedure for GC/MS Semivolatile Data Review. 

Lauc!fs Testing Laboratories, Inc. 
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Fig 1. 

the sequence for finding a positive peak is: 
1. Slope and curvature within limits 
2. Slope and curvature above limits 
3. Slope remains above limit 
4. Curvature becomes negative 
5. Slope becomes negative 
6. Curvature becomes posirivc 
7. Slope and curvature within limits 
8. Slope and curvature remain within limits 

track baseline 
perhaps a peak? 
here’s a peak! 
front inflection point 
top of peak 
rear inflection point 
approaching end of peak 
end peak, track baseline 

8 

Steps 35, and 8 define Cardinal Pomts, which are the Start of Peak, 
Ape& and End of Peak Respectively 

Lou& Testing Laborarories. inc. 
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Fig 2. 

Retention time 
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Fig 3. 

Higher value 
(low selectw) Peaks on 

Major peaks !n 

I 

slMng 
basdlne nasy ngnal 

Ignore 
lmpunnes 

ThreShOK deal 
value 

1 

Lower value 
(high selectwRy) 

Mmtmlze Increase apparent 
slgnal 

+ 

sIgnaLto-noise 
distomon rail0 

Detxt 
evefytnmg 

Mm-e PI 
peakwdms 

Trace Ied 
components 

Lauds Testing Laboratories. Inc. 



SOP No: L-I-L-1020 
Revision: 1 
Date: 08l21/97 
Page: 12ofZl 
Replaces: c 7 

Appendix II 

Laucks Testing Laboratories. Inc. 



SOP No: LTL-1020 
Revision: 1 
Date: 08/21!97 
Page: 1; of21 
Replaces: 0 

Attachment 1 

7000000 

6000000 

soooooo 

4000000 

3000000 

2000000 

1000000 

Cornpuss 
lnocgralion 

20.60 to. 80 21.00 21.20 21.40 

Time (mm) 
(17) xx 

Abundmca 20.96mm 6.29UG/L m 
7000000 - rrcponre 16478622 

6000000 . MJmJal 
soooooo - lnac~mioa 

4000000 

3000000 

2000000 

1000000 
20.60 *20. a0 21.00 21.20 21.40 

Time (tin) 

Allowable Integration 

Split Peaks 
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Attachment 2 

Abundance 

IOIl 85.00 184.70 to 85.70): 020100Z.D 
1Ol-A 87.00 (86.70 to 87.70): 0201002.D 

2.34 

150000 

100000 

50000 

~,~~, Integration 

225 2.30 2.35 2.40 2.45 
Time bin) 

computer 

hbuadmca 

Ion 85.00 (84.70 to 85.70): 0201002.D 
Ion 87.00 (86.70 to 87.70): 0201OOZ.D 

2.34 

150000 

l HrpurL 

IJkL 

ihtqratian 
1MMo 

50000 

225 2.30 2.35 240 2.45 
Tine bin) 

Allowable Integratiop 

Tailimg 1 
1 
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Attachment 3 

Allowable Integration 

Retention Time Shift - Mis-Identification - Merged 
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Attachment 4 

I 

Abundaace Ion43.00 (42.70 to 43.70): 1001O1O.D 
Ion72.00 (71.70 to 72.70): 1001O1O.D 

compueer 
Inzcgraeion 

Abundance Ion43.00 (42.70 to 43.70): 1001O1O.D 
Ion72.00 (71.70 to 72.70): 1001O1O.D 

Naaual 
Inecgrrtion 

1 

Allowable Integration 

Secondary or Qualifier Ions 

. 

. ’ 
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Attachment 5 

Integration 

Henual 
Integration 

Allowable Integration 

Baseline Shift 
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Attachment 6 

Baseline drop 

Allowable Integration 

Skimming vs Baseline Drop 

1 
A 
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Attachment 7 

ilbundance 
7000000 

6000000 I 
5000000 

4000000 

3000000 

2000000 

1000000 

Time bin) 

m Integration 

Adding Area by Including Other Peaks 
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Attachment 8 

Abundance Abundance 
7000000 3 7000000 

6000000 6000000 

5000000 5000000 

4000000 4000000 
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ImaroDer Integration 

Baseline Moved To Decrease Peak Area 
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Attachment 9 

Acceptable Methods of Integration 
Grouped Peaks 
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Llntrodurtion 

1.1 Method Description 

l. l. l The purpose of this SOP is to describe the laboratory waste disposal scheme currently 
in place at Laucks. The primary waste streams described include solvents, PCB oil 
wastes, COD and TOC waste and soil samples. This SOP only covers handling of the 
waste fro& the point of collection. 

1. 1.2 This method is restricted to use by, or under the supervision of analysts experienced in 
the techniques described. As part of their tining for analytical tasks which generate 
related wastes, each analyst must be traitied to properly dispose of the waste or to the 
consolidate it at the appropriate collection point. 

1.13 This SOP generally does not cover handling of the waste up to the point of disposal. 

LEauiDment 

2.1 Equipment 

2.1.1 The equipment necessary to properly dispose of laboratory wastes varies with the type 

J 

of waste. In general, an appropriate container, packing material. and safety equipment 
(including clothing, eye wear, and respirators) is required. 

3Lv 

3.1 Safety Precautions 

3.1.1 Solvent wastes may contain materials flammable at room temperature or lower. 
Caution should be taken to avoid flames and sparks when in the presence of or 
handling these wastes. 

3.12 COD and TOC wastes may contain materials which will burn the skin, eyes, and/or 
mucous membranes if improperly handled. Precautions should be taken to avoid 
accidental contact. 

3.1.3 All wastes may contain materials which can have both known and unknown long-term 
health effects. COD and TOC wastes, for instance, contain high levels of mercury 
salts. Direct contact should be avoided through the use of proper clothing and eye 
wear, even if no immediate danger is obvious. In the case of volatile solvents and 
other materials, handling should be done in a well-ventilated area and the exposure to 
vapors minimized. Where strong fumes are unavoidable, a carbon-filter or other 
respirator should be worn. 

3.1.4 All people who handle waste products or the original reagents should be aware that the 
laboratory provides safety equipment and has a file containing Material Safety Data 
Sheets (MSDSs) on all laboratory chemicals in support of OSHA and other safety 
programs. 

L~ucks Testing Laboratories. Inc. 
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4.1 Operations Appropriate to All Collection Areas 

4.1.1 Land Disposal Restriction Forms (LDRs), manifests and other paperwork are not 
extensively discussed in this SOP because the disposal vendor heals with this aspect of 
the papenvork. It will only be necessary for the person who will be asked by the 
vendor to sign these forms (usually QA) to check that the information on the forms is 
accurate and to sign the form. 

1.1.2 All waste requiring a Hazardous Waste disposal sticker and manifest will be marked 
with one of two EPA Hazardous Waste Site numbers. All waste transported from the 
92 1 facility will be numbered WAD981 762024 and all waste transported from-the 940 
facility will be numbered WADO27446608. 

I.13 

1.1.4 

The Hazardous Waste Sticker must be labeled with the proper DOT shipping name, 
even though the disposal company will usually replace the label before shipping. The 
proper shipping names are listed below in the applicable sections of this SOP. 

All collection drums no& be marked with an appropriately filled out Hazardous 
Waste sticker (see Appendix A). It is only necessary for Laucks staff to fill in the date 
that collection was e and the contents of the drum in the appropriate space. 
Hazardous Waste cannot be accumulated for longer than 90 days before it must be 
disposed. Therefore, do naf mark the date on the drum until collection is started so as 
to maximize the allowable time until disposal. This sticker will be replaced by the - 
transporter when they arrive to transport the waste to an approved disposal facility. 
The replacement sticker will contain all of the information required for transpott and 
disposal. 

I 

4.1.5 In addition, corrosive and flammable waste collection drums must have a sticker 
which indicates their corrosive or flammable nature (see Appendix B). 

4.1.6 Once a material has been designated as waste and disposed into the designated drum, 
that drum must not be stored for longer than 90 days from the point that collection was 
m. This is rarely of concern at Laucks because transport is generally scheduled 
for most wastes within much less time than the required maximum storage tune. 

4.1.6.1 The one variation from the above rule is the TOC waste drum. This drum is not a 
satellite collection point but is actually the catch drum for the waste directly from 
the ins~ent. It will be disposed as soon as possible after it has reached 
capacity. 

4.117 When collection drums are full or the go-day limit is approaching, the Quality 
Assurance (QA) Department must be notified. The preferred lead-time for pickup is 
10 working days so QA should actually be contacted 80 days after collection is 1 

A 
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initiated. This department, at the time of this writing, is responsible for contacting the 
appropriate approved transporter and insuring proper disposal takes place. 

4.1.8 All questions or concerns regarding hazardous waste operations should first be 
directed to QA who will determine the appropriate course of action. 

4.2 Mixed Solvent Waste 

4.2.1 

4.2.2 

4.23 

4.2.4 

4.2.5 

4.b 

4.2.7 

This waste stream is primarily composed of methylene chloride with some acetone and 
hexane and potentially small quantities of other solvents or dissolved products. The 
collection point for all of this waste is in the 921 facility (Extractions) solvent locker. 

Smali; 5 gallon or less containers of other mixed solvent waste may be collected as 
satellite accumulation units in the inorganics or organics instrument preparation areas 
but these rrmst be transported to tbe primary drums in Extractions when full. Satellite 
accumulation containers must be kept closed when not in use and must be marked with 
the words “Hazardous Waste” or with other words that identify the contents of the 
container. This will most conveniently be done by using a blank Hazardous Waste 
Sticker. 

When new materials are collected in the primary drum, a Hazardous Waste sticker 
should be affixed with an initial collection date. The Hazardous Waste stickers should 

. . 9, be marked with a DOT shipping name of “Waste Fm 

Although methylene chloride is non-flammable. other components of these waste 
drums may be highly flammable. Thus, all of the waste solvent containers must be 
labeled as flammable. 

When 3 or more full 55 gallon drums of this waste have been accumulated or 80 days 
have passed since the beginning of collection of the oldest accumulated drum, QA 
must be contacted to arrange for transport and disposal. 

At the time of this writing, Laucks uses Laidlaw Environmental as the facility of 
choice for handling this waste stream, although this could be changed at the discretion 
of QA on either a one-time or ongoing basis. 

4.3 Chemical Oxygen Demand (COD) Waste 

4.3.1 The primary constituents of this waste are sulfuric acid, water, mercury, silver, and 
chromium (both tri- and hexavalent). The collection point for this waste is in the 
inorganics area where CODS are analyzed. These analyses are conducted in small pm.- 
packaged tubes. The reacted tubes are not considered to be waste until they are poured 
out of the tubes into a collection container. 

Lauds Testing Lamatories. inc. 
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4.3.2 Collection containers must be labeled with a Hazardous Waste sticker as previously 
noted. The Hazardous Waste Sticker should be marked with a DOT shipping name of 

4.3.; In addition to the hazardous waste sticker, these containers should be labeled as 
corrosive with the appropriate sticker as previously noted. 

43.4 The waste not held for more than 90 days from initial collection (after pouring from 
the reaction tubes) until transportation for disposal. After 80 days have passed since 
the beginning of collection, QA must be contacted to arrange for transport and 
disposal within the allowable timetiame. 

. 
4.3.5 -least-inches 

4.3.6 At the time of this writing, Laucks uses Laidlaw Environmental as the facility of 
choice for handling this waste stream. This vendor can be changed at the discretion of 
QA on either a one-time or ongoing basis. 

4.4 Total Organic Carbon (TOC) Waste 

4.4.1 The primary constituents of this waste are mercury, potassium persulfate, nitric acid, 
and water. This waste is collected directly from tb,e instrument into a waste container 
beneath the instrument. I 

4.42 As this is a continuous process, Laucks does not begin the 90 day clock before 
disposal is required until this container is full. However, the container must be marked 
with a corrosive sticker. The Hazardous Waste sticker. in this case. must be dated as 
soon as the container is full and affixed at that time. The Hazardous Waste Sticker . . . . . 
should be marked with a DOT shipping name of “Waste Corrosive 
lMcgal&“. 

. 
4.4.3 At betweP 

allow for em. 

4.4.4 As soon as the container is full, the QA department must be notified to arrange for 
disposal. This waste stream wilf generally not be held in storage for very long after 
collection. 

4.4.5 At the time of this writing, Laucks uses Laidlaw Environmental as the vendor of 
choice for handling this waste stream. This vendor can be changed at the discretion of 
QA on either a one-time or ongoing basis. 

4.5 Soil Sample Disposal 

45.1 State law allows a laboratory to store samples and other materials indefinitely, until 
they are considered waste and disposed. After that time, from the date of first 
accumulation, a 90 day timeframe is allowed before disposal must occur. Thus, soils 

1 
4 
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should not be disposed of until enough have been accumulated to fill at least one 55 
gal. drum. 

4.5.2 Each drum used for soil waste disposai must be clearly marked with an identifying 
number which will be used to track which drum contained which samples. When 
samples are signed-out Tom their storage areas for disposal, the log sheet must be 
appropriate marked with the assigned drum number. This will enable the laboratory to 
track which samples were disposed in which drum. 

4.5.2.1 The drums should be marked with a year, location from which they originate, and 
sequential number. Thus drums for which accumulation began in 1998 from the 
extractions laboratory would be marked 98-921-01. The -01 being a sequential 
number that would be incremented with each additional drum -02, -03, etc. 
throughout 1998. A drum from the main lab would be designated 98-940-01, etc. 

4.5.2.2 When samples are transferred from the storage locations to the drums. the Secure 
Storage Custody Log must be marked to indicate into which drum they were 
disposed. This should include any bottle identifiers, if necessary to identify just 
what was disposed. Thus, it will be necessary for personnel disposing of samples 
to check the drums to make sure there is enough room for the designated samples. 
Soil samples will generally have their lids removed and disposed in the regular 
garbage. The jar and all will then be disposed in the waste drum. If the lids 
themselves contain client identifying marks or locations or have significant 
amounts of adhering material (oil, etc.) which cannot be readily dumped into the 
drum the lid will also be disposed into the waste drum. 

4.5.2.3 When the drums are disposed, it will be necessary for the laboratory 
representative who signs the manifest to mark the drum identity on the manifest, 
although this only needs to be on the laboratory copy if the transporter does not 
want this information to appear on their copy of the record. 

4.5.3 QA must be notified 80 days after accumulation has begun in order to arrange for 
disposal in a timely manner. If samples are not disposed until there is enough to fill a 
drum, this timeframe is not of major concern because there are always Hazardous 
Waste pickups scheduled within any 90 day time period. 

4.5.4 The only stickers these drums must have is the Hazardous Waste sttcker with the date 
accumulation was started clearly marked. The Hazardous Waste S:..cker should be 
marked with a DOT shipping name of UW y 
-“. 

4.5.5 At the time of this writing, Laucks uses Laidlaw Environmental as the vendor of 
choice for handling this waste stream, although this could be changed at the discretion 
of QA on either a one-time or ongoing basis. This vendor incinerates these soils prior 

Loucks Testing Laboratories, Inc. 
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to landfilling which should dispose of any organic materials, including labels, oily 
material and other hazardous organic substances. 

4.6 PCB Oil Waste Disposal 

4.6.1 

4.6.2 

4.6.3 

4.6.4 

4.6.5 

Laucks no longer analyzes many oil samples for PCBs. Thus, this is a very small and 
idequent waste stream. However, discussion is presented here in order that there be 
some documented course of action when it is necessary to dispose of these materials. 

All oil samples which are analyzed for PCBs or otherwise known to contain PCBs are 
treated as PCB oils. No effort is made to distinguish those that actually do contain 
PCBs. 1 
These oils are accumulated in a 5 gal. drum located in the Extracrions laboratory 
warehouse. This metal drum is stored inside of the lower half of a cut-off plastic 55 
gal. drum which fulfills the federal requirements for secondary containment during 

When a full drum has been accumulated, Eastern Electric is contacted for pickup and 
disposal. A signed receipt must be obtained as proof of disposal. Eastern Electric 
sends a manifest in subsequent mail within 35 days of waste pick-up and must also 
send a certificate of disposal within 30 days after the actual disposal date. 
No annual report to the Department of Ecology is required because the level of PCBs 
is considered so high as to fall outside of the state’s responsibility to monitor. At such 
levels the federal government regulates the disposal under TSCA. For this reason, it 
also does not fall within the federal requirement for RCRA governed waste disposal 
within 90 days. Eastern Electric is responsible for tiling appropriate reports. TSCA 
regulations require that manifests and certificates of disposal be kept on file for a 
minimum of 3 years. 

LBFaQa 
5.1 Disposal Papenvork 

5.1.1 Our current vendor produce ali of the required paperwork and insure all of the 
appropriate container markings (stickers, etc.) are in place prior to shipment. Since 
Laucks’ waste streams are consistent from time to time, our vendors already have the 
information required to properly fill out the paperwork and Hazardous Waste stickers. 

5.1.1 .I The paperwork includes the manifests, land disposal restriction forms and other 
shipping paperwork. Thus the only requirements of the laboratory are to insure 
the paperwork is accurate and to sign the appropriate forms. 

5.1.2 After the waste has been transported to the disposal or accumulation facility, a signed 
manifest is returned to the laboratory. This is kept with the permanent record. 

1 
i 
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5.1.3 All certificates of disposal later provided by the disposal vendor are also associated 
with any waste shipment and kept with the permanent record. 

5.1.4 AI1 records are retained for at least 5 years from the date of shipment of the waste. 

5.2 Annual Reporting Requirements 

5.2.1 The laboratory must file an annual report with the Washington Department of Ecology 
(WDOE) for legal and tax purposes. This report is due on March 1 each year. Reports 
are filed for both the 940 and the 921 facilities (both EPA ID numbers). All waste 
tmnsponed from the 92 1 facility will be numbered WAD98 1762024 and all waste 
transported from the 940 facility will be numbered WADO27446608. 

5.2.1.1 The only exception to this reporting requirement is the repotting of the PCB waste 
oil which is a federally regulated waste and is thus not reported to the WDOE. 

5.2.2 The format of this report is defmed by WDOE in books provided to the laboratory 
several months in advance of the due date. Details of this report are not provided in 
this SOP. 

5.2.3 In addition, as part of a WDOE program to reduce hazardous waste in general. Laucks 
files an annual pollution prevention plan update in September of each year. This 
report is more loosely defined and the only major requirement is that it be tiled. 
Details of this report are not part of this SOP. 

. Loucks Testing Loboratories. Inc. 
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Appendix I 

r 
Hazardous Waste Sticker 

See directions in this SOP for proper filling out of this sticker. 

- 

HANDLE WITH CARE! 
CONTAINS HAZAR OR TOXIC WASTES 

f 

HAZARDOUS 
WASTE 

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL 
IF FOUND, CONTACTTHE NEAREST POLICE. OR 

PUBLIC SAFEP( AUTHORITY, OR THE 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

PROPER D.O.T. 
SHIPPING NAME UN OR NAI- 

GENERATOR INFORMATION: 

ADDRESS 

Cll-f 

EPA 
ID NO. 

ACCUMULATION 
EmRl MI-E 

STAMP- 

EPA 
WASTE NO. 

MANIFEST 
DOCUMENT NO. 
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Appendix II 

Corrosive and Flammable Stickers 
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1. PURPOSE - In this method base, acid and neutral compounds are extracted from neutral 
soils with a mixture of methylene chloride and acetone. The extract is dehydrated, 
concentrated in a Kudema-Danish (K-D) apparatus and GPC cleaned prior to analysis by 
GC Mass Spectrometer. This method provides for soils of low and medium levels of 
comamination. 

2. SMQ’Ty - During the conduct of this method, the analyst will be exposed to a number of 
reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (h4SDS) available in the general files. 
Additionally, the samples, by their very nature may contain significant levels of hazardous 
materials. It is incumbent on each analyst to exercise due care and caution executing this 
method. The company will provide any protective equipment or clothing needed to assure 
employee safety. 

3. REAGENTS 

3.1. All reagents are to be AR grade or better. 

3.2. All solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. I:1 methylene chloride/acetone (v/v)- prepared by mixing equal volumes of 
the solvents. 

7 

J 

3.3.2. Anhydrous sodium sulfate - prepared by mufIling AR grade sodium sulfate for 
four hours at 4OO’C. 

3.3.3. Surrogate solution prepared in methanol: 

~Base/Neutrals Nitrobenzene-dS 200 ughl 
p-Terphenyldl4 200 ughl 
2- Fluorobiphenyl 200 @ml 
1,2-Dicblorobenxened4 200 q/ml 

Acids Phenol-d5 300 ughl 
2,4,6-Tribromophenol 300 llghl 
2-Fluorophenol 300 ughl 
2-Chlorophenold4 300 ughl 
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3.3.4. Matrix spiking solution prepared in methanol. 

Base/Neutrals 1,2,4-Trichlorobenzene 
Acenaphthene - 
Z+Diniuotoluene 
Pyrene 
n-Nitrosodi-n-propylamine 
1 ,CDichlorobenzene 

Acids 

4. EQUIPMENT 

Pentachlorophenol 
Phenol 
2Chlorophenol 
4-Chloro-3-methyl phenol 
4-Niuophenol 

100 ugfml 
100 @ml 
100 ugknl 
100 ughl 
100 uglml 
100 @ml 

150 ug/ml 
150 ug/ml 
150 ugkrll 
150 ug/ml 
150 @ml 

4.1. Heat Systems Ultrasonic Processer - Model XL2020, 550 watts - Maintain per 
manufacturer’s instructions. 

4.1.1. 3/4 inch titanium horn (#208) for low concentrations 

4.1.2. l/8 inch tapered titanium microtip (#419) for medium concentrations 

4.2. Analytical Biochemical Laboratories, Inc. (ABC) Model 1002B or Model 1000 Gel- 
Permeation Chromatography (GPC). 

4.3. Grganomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112 

4.4. Standard laboratory glassware to include: 

4.4.1. 8 ounce extractions jars 

4.4.2. 500 ml Fleakers 

4.4.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball 
snyder column 

4.5. AU glassware to be rinsed as follows, prior to use: 

4.5.1. Technical grade acetone (ifthe glassware is wet). 

4.5.2. Triple rinsed with methykne chloride. 

4.6. Volumetric measurem ems are to be made with a calibrated fixed or adjustable 
volume microdispenser and individually calibrated vials. 



5. 

6. METHODOLOGY 
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QUALITY CONTROL - The normal level of quality control will consist of blanks, blank 
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality control will be 
indicated to the extractionist at the time the job is assigned These samples serve to provide 
a measure of the recovery efficiency for the analyte and to provide data for statistical 
evaluation of the sample. In those instances that a client requires additional or different 
quality control measures, the extraction& will be directed accordingly in writing. 

NOTE: It is necessary to make an intuitive decision as to which level extraction procedure 
to follow: If the soil appears clean with little odor, do a low level extraction. If the soil has 
appreciable odor, is tar-like, partially miscible, or has an oily appearance, prep both a low 
and a medium level extraction. Totally miscible samples may only have a medium level 
extraction. Remember it is important that holding times be met. If you are in doubt, prep 
and store a medium level sample simultaneously. 

6.1. Sample Extraction - Low Level Soils 

6.1.1. Mix sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed aluminum tray). 

6.1.2. Weigh 30.0 grams of soil (wet weight) into an extraction bottle. 

6.1.3. Prepare two additional aliquots of a sample if Quality Control is required. 

6.1.4. Add 30 to 60 grams sodium sulfate and mix well to give the soil a sandy 
texture. 

6.1.5. Prepare a blank and a blank spike with 60 grams sodium sulfate. 

6.1.6. Pipet 500 ul surrogate solution to each bottle. 

6.1.7. Pipet 500 ul matrix spiking solution to each of the QC bottles. 

6.1.8. Add 100 ml 1: 1 methykne chloride/acetone to each bottle. 

6.1.9. Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle 
and full output (10). 

6.1.10. Centrifuge the samples for 20 minutes at 2000 t-pm if necessary to achieve a 
partition. 

6.1.11. Decant off and collect the supernatant. 

6.1.12. Repeat &om step 6.1.8. two additional times, combiningallofthe extracts. 

J 
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6.2. Solvent dehydration 

62.1. Prepare a glass funnel by plugging with glass wool, and filling l/2-2/3 full 
with sodium sulfate. 

6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 

6.2.3. Pass the extract Tom step 6.1.12. through the tunnel and collect in an 
assembled K-D apparatus. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

- 6.2.5. Rinse the sodium sulfate with 40 ml of metbylene chloride. 

6.3. Solvent Evaporation 

6.3.1. 

6.3.2. 

6.3.3. 

6.3.4. 

6.3.5. 

6.3.6. 

6.3.7. 

6.38. 

6.3.9. 

Assemble the full K-D apparatus with a Snyder column prewet with 2-3 ml of 
methylene chloride. 

Immerse K-D apparatus into a hot water bath, using a bath temperature of 90” 
C, with a long ampule immersed to a depth of 12 ml. Regulate the 
evaporation time to take one to one and a half hours. 

Reduce the volume to 4-5 ml and remove the apparatus from the water bath. 
Cool to room temperamre. 

Rinse joint and remove Snyder column. Allow rinse solvent to drain into 
ampule. 

Remove tbe ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of solvent. 

Reduce the extract volume to less than 8 ml on a nitrogen blowdown. 
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 ml 
intermediate volume (as compared to a measured volume) with methylene 
chloride. 

At this point the extract will be GPC cleaned - see Method # LTL-3692. 

K-D the GPC cleaned extract Reduce the extract to 1.0 ml in a warm water 
bath with nitrogen. Rinse internal walls of ampule several times during 
blowdown. 

Transfer the extract to a 1.8 ml vial. The tinal volume is then adjusted to 1.0 
ml (as compared to a measured volume) in methylene chloride. 
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63.10. Label the extract and deliver to 940. 

6.3.11. Complete all paperwork and bench sheet Bench sheet to include the date of 
GPC, date and time of nansfer to 940 and extract location. Clip the T-Card on 
the folder and place in GC/MS room extraction folder box. The tile folder 
color will be blue and the blank name will be MSVSL-. 

6.4. Sample Extraction - Medium Level Soils 

6.4.1. 

6.4.2. 

6.4.3. 

6.4.4. 

6.4.5. 

6.4.6. 

6.4.7. 

6.4.8. 

Weigh 2.00 gram soil into a s&nixed scintiUation vial. 

Prepare two additional aliquots of a sample if Quality Control is required. 

Add two grams sodium sulfate to all sample vials. 

Prepare a blank and blank spike consisting of two grams of sodium sulfate. 

Pipet 500 ul of the surrogate into each vial. 

Pipet 500 ul matrix spiking solution into each of the QC vials. 

Add 9.5 ml methylene chloride to each tube and 9.0 ml to each QC vial. 

Sonicate the vials for 2 minutes using the sonic horn (microtip), set at 50% 
duty cycle and half output (5). 

6.4.9. Loosely pack a Monstr-pipet column I/3 full (appmx. 3 cm) with solvent 
cleaned glass wool. Add appmx. 1 cm sodium sulfate. 

6.4.10. 

6.4.11. 

6.4.12. 

6.4.13. 

Place a 16 x 100 mm culture tube under the column. 

Pass the extract through the column. Collect a minimum of 8.0 mls. 

At this point the extract will be GPC cleaned - see Method # LTL-3692. 

K-D the GPC cleaned extract Reduce the extract to 1.0 ml in a warm water 
bath with nitrogen Rinse internal walls of ampule several times during 
blowdown. 

6.4.14. Transfertheextracttoa 1.8mlvial. Thefinalvolumeisthenadjustedto 1.0 
ml (as compared to a measured volume) in methylene chloride. 

6.4.15. Label the extract and deliver to 940. 

, 

. 

-- 
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6.4.16. Complete all paperwork and bench sheet. Bench sheet to include the date of 
GPC, date and time of transfer to 940 and extract location. Clip the T-Card on 
the folder and place in GC/MS room extmction folder box. The file folder 
color blue and the blank name will be MSV.SM-. 

7. ANALYSIS lITvIE - Based on extensive experience in the laboratory, it is anticipated that 
a single sample may be completed in about ten hours. If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on extraction& time will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not require additional time beyond normal operations. 

8. REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846 (1996) 

8270C. 3550B 
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PURPOSE - In this method the ordnance compounds are extracted from neutral soil with 
acetonitrile. The extract is salted-out, filtered and analyzed by HPLC. 

SAFETY - During the conduct of this method, the extraction&t will be exposed to a variety 
of reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples by their very nature, may contain significant levels of hazardous 
materials. It is incumbent on each extractionist to exercise due care and caution while 
executing this method. lhe company will provide any protective equipment or clothing 
needed to assure employee safety. 

REAGENTS 

3.1. All reagents shall be of AR grade or better. 

3.2 . All solvents shall be distilled in glass unless otherwise indicated. 

3.3. The following special reagents shall be prepared: 

3.3.1. Ottawa Sand - prepared by soxhleting for 8 hours with methylene chloride, air 
dry for two hours in a hood, followed by two hours in a 100°C oven. 

3.3.2. 0.045 M Calcium Chloride - prepared by dissolving 5.0 gm in 1000 ml of r/ 
DIW. 

3.3.3. Surrogate solution prepared in methanol: 

1,2-Dinitrobenzene 

3.3.4. Matrix spiking (MS) solution prepared in methanol: 

1,3-Dinitrobenzene 
2,4-Dinikotoluene 
2&Dinikotoluene 

RDX 
Nitrobenzene 
2-Nitrotoiuene 
3-Nitrotoluene 
4-Nitrotoluene 
Tel-d 
TNT 
1 J,5-Trinitrobenzene 
2-amino-4,6-dinitrotoluene 
4-amino-2,6-dinilrotohrene 

400 @Ill 

40 ughl 
40 ughl 
40 ughl 
40 IQ/ml 
40 ughl 
40 ughl 
40 ughd 
40 ug/mI 
40 ughd 
40 ughl 
40 ughl 
40 ughl 
40 ughl _,. 
40 ughll 
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l 4. EQUIPMENT 

4.1. Ultrasonic bath 

4.2. Disposable carnidge filters - 0.45 pm Teflon filter 

4.3. Standard laboratory glassware to include: 

4.3.1. 20 x 150 mm culture tubes 

l 

l 

4.4. Volumetric measurements arc to be made with graduated serological pipets or a 
calibrated fixed volume microdispenser and individually calibrated vials. 

5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank 
spikes, matrix spikes and mauix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality conuol will be 
indicated to the extractionist at the time the job is assigned. These samples serve to provide 
a measure of the recovery efficiency for the analyte and to provide data for statistical 
evaluation of the sample. In those instances that a client requires additional or different 
quality control measures, the extractionist will be directed accordingly in writing. 

6. METHODOLOGY 

6.1. Sample Extraction 

6.1.1. 

6.1.2. 

6.1.3. 

6.1.4. 

6.1.5. 

6.1.6. 

6.1.7. 

6.1.8. 

6.1.9. 

Mix, sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed aluminum tray). 

Weigh approximately 20 grams into a labeled, large ahtminium weighing tin. 
Place in hood and air dry for 48 hours or until a constant weight is attained. 

Weigh 2.0 grams of air dried soil into a 20 x 150 mm culture tube. 

Prepare two additional aliquots of one sample if Quality Control is required. 

Prepare a blank and blank spike with 2.0 grams Qttawa sand. 

Pipct 100 ul surrogate solution to each culture tube. 

Pipet 1000 ui ma&ix spiking solution to each of the QC culture tubes. 

Add 9.9 ml acetonitrile to each sample culture tube and blank and 8.9 mls to 
QC and blank spike. 

Sonicam the samples for I8 hours in a sonic bath packed with ice in the cold 
room. 
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6.2. Salting Out 

62.1. 

6.2.2. 

6.2.3. 

6.2.4. 

6.2.5. 

6.2.6. 

Remove samples fiorn ice bath and allow to come to room temperature. 

Transfer 5.0 mls of supematant to a 16 x 100 mm culture tube. 

Add 5.0 ml calcium chloride solution to each sample. 

Shake and let stand for 15 mimrtes. 

Centifuge each sample. 

Filter through a 0.45um PTFE syringe filter into 4 ml amber vu&discarding 
iiIst3mk. 

6.2.7. Label the exuact and deliver to 940. 

6.3.8. Complete all paperwork and bench sheet. Bench sheet to include PTFE filter 
lot #, date and time of transfer to 940 and extract location. Clip the T-card on 
the folder and place in GC room extraction folder box. The file folder color 
will be red and the blank name will be -HOR.SM-. 

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single - 
sample may be completed in about 20 hours. If it is possible to batch similar samples, it is 
expected that about ten samples could be completed in approximately 24 hours. About one 
hour of actual hands on time will be expended by the exkactionist. These approximate 
times are based on the assumption that the samples are “average”, and will not require 
additional time beyond normal operations. Additional tune must be allocated for samples 
which are very dirty or are extraordinary. 

8. REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are .those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
ti-equently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846 

8330 (1994) 

---- . 
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PURPOSE - In this method organochlorine pesticides and polychlorinated biphenyls are 
extracted from neutral soil with a mixture of methylene chloride and acetone. The extract is l 
dehydrated and concentrated in a Kudema-Danish (K-D) apparatus. The extract is split 
prior to any cleanup step. The extracts are GPC and SPF florisil cleaned prior to analysis 
by GC. The PCBs receive an additional sulfuric acid cleanup. 

SAFETY - During the conduct of this method, the analyst will be exposed to a variety of 
reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples, by their very nature, may contain significant levels of hazardous 
materials. It is incumbent on each analyst to exercise due care and caution executing this 
method. The company will provide any protective equipment or clothing needed to assure 
employee safety. 

REAGENTS 

3.1. All reagents are to be AR grade or better. 

3.2. All solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. 1:l methylene chloride/acetone (v/v)- prepared by mixing equal volumes of 
the solvents. a 

3.3.2. 9: 1 HexFe/acetone - prepared by adding 10.0 ml acetone to 90.0 ml hexane. 

3.3.3. Anhydrous sodium sulfate - prepared by muffling AR grade sodium sulfate 
for four hours at 400°C. 

3.3.4. Florisil SPE column check solution prepared in acetone: 

2,4,5-Trichlorophenol 0.100 ughnl 
Gamma BHC 0.020 ug/ml 
Heptachlor 0.020 @ml 
Endrin 0.040 @ml 
4,4-DDD 0.040 ughnl 
4+DDT 0.040 ughnl 
Methoxychlor 0.200 ug/ml 
Alpha BHC 0.020 ughnl 
Die&in 0.040 ug/ml 
Alpha Endosulfan 0.020 ug/ml 
Tetrachloro-m-xylene 0.020 ug/ml 
Decachlorobiphenyl 0.040 ughll 
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3.3.5. Surrogate solution prepared in acetone: 

2,4,5,6-Tetrachloro-m-xylene 1 .O q/ml 
Decachlorobiphenyl 1 .O u&ml 

3.3.6. Pesticide/PCB matrix spiking solution prepared in acetone: 

Gamma-BHC 2.5 ug/ml 
Heptachlor 2.5 ug/ml 
Aldrin 2.5 ug/ml 
ArochIor 1260 25.0 @ml 

4. EQUIPMENT 

4.1. Heat Systems Ultrasonic Processer - Model XL2020, 550 watts - Maintain per 
manufacturer’s instructions. 

4.1.1. 3/4 inch titanium horn (#208) 

4.2. Analytical Biochemical Laboratories, Inc. (ABC) Model 1002B or Model 1000 Gel- 
Permeation Chromatography (GPC) 

4.3. Organomations Assoc., Inc. - N-EVAP (nitrogen evaporator), Model 112 

4.4. Analytechem International - Vat Elaut SPS24 (for SPE florisil columns) 

4.5. Florisil SPE cartridges with Teflon fiits (1000 mg) 

4.6. Standard laboratory glassware to include: 

4.6.1. 8 ounce extraction bottle 

4.6.2. 500 ml Fleakers 

4.6.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball 
Snyder column. 

4.7. All glassware to be rinsed as follows, prior to use: 

4.7.1. Technical grade acetone (if the glassware is wet). 

4.7.2. Triple rinsed with methylene chloride. 

4.8. Volumetric measurements are to be made with a calibrated fixed or adjustable 
volume microdispenser and individually calibrated vials. 
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5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank 
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality control will.be 
indicated to the extractionist at the time the job is assigned. These samples serve to 
provide a measure of the recovery efficiency for the analyte and to provide data for 
statistical evaluation of the sample. In those instances that a client requires additional or 
different quality control measures, the extractionist will be directed accordingly in writing. 

6. &XETHODOLOGY 

6.1. Sample Extraction 

6.1.1. 

6.1.2. 

6.1.3. 

6.1.4. 

6.1.5. 

6.1.6. 

6.1.7. 

6.1.8. 

6.1.9. 

Mix sample thoroughly in its original container if there is spa& available 
(otherwise mix in solvent rinsed aluminum tray). 

Weigh 30.0 grams of soil (wet weight) into a extraction bottle. 

Prepare two additional aliquots of a sample if Quality Control is required. 

Add 60 grams sodium sulfate and mix well to give the soil a sandy texture. 

Prepare a blank and a blank spike with 60 grams sodium sulfate. 

Pipet 200 ul surrogate solution to each bottle. 

Pipet 200 ul matrix spiking solution to each of the QC bottles. 

Add 100 ml 1: 1 methylene chloride/acetone to each bottle. 

Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle 
and full output (10). 

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a 
partition. 

6.1.11. Decant off and collect the supernatant. 

6.1.12. Repeat from steps 6.1.8. two additional times, combining all of the extracts. 

6.2. Solvent dehydration 

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling l/2-2/3 full 
with sodium sulfate. 

6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 

.- 
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6.2.3. Pass the extract from step 6.1.12. through the funnel and collect in an 
assembled K-D apparatus. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride. 

6.3. Solvent evaporation 

6.3.1. 

6.3.2. 

6.3.3. 

6.3.4. 

6.35. 

6.3.6. 

NOTE: 

6.3.7. At this point the extract will be GPC cleaned -- see Method # LTL-3692. 

6.3.8. K-D the GPC cleaned extract to 4-5 ml and exchange into hexane as follows: 

Assemble the full K-D apparatus with a Snyder column prewet with 2-3 ml of 
methylene chloride. 

.- 
Immerse K-D apparatus into a hot water bath, using a bath temperature of 90” 
C, with a long ampule immersed to a depth of 12 ml. Regulate the 
evaporation time to take one to one and a half hours. 

Reduce the volume to 4-5 ml, remove the apparatus from the water bath and 
cool to room temperature. 

Rinse joint and remove Snyder colunm. Allow rinse solvent to drain into 
ampule. 

Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of solvent. 

Reduce the extract volume to less than 8 ml on a nitrogen blowdown. 
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 ml 
intermediate volume (as compared to a measured volume) with metbylene 
chloride. 

In instances where sample extracts are being prepared for PCB only (8082), 
and the GPC step is being omitted prior to acid cleanup, the solvent exchange 
step (see 6.3.8.1.) must be tested. Take 1 ml extract, 1 ml sulfuric acid and 
vortex. Check for volume changes between layers. If exchange is complete, 
proceed to 6.4. 

6.3.8.1. Add 2-3 ml hexane through the top of the Snyder column while the 
ampule is still immersed in the water bath. Reduce to 4-5 ml. 

0 
6.3.8.2. Repeat 6.3.8.1. two additional times. 

6.3.9. Remove the apparatus from the water bath and cool to room temperature. 
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6.3.10. Rinse joint with hexane and remove Snyder column. Allow rinse solvent to 
drain into ampule. 

6.3.11. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of hexane. 

6.3.12. Reduce the extract to less than four ml in a nitrogen blowdown. Transfer 
extract to a 16 x 100 mm culture tube and adjust to a final volume of 5.0 ml 
(as compared to a measured volume) in hexane. 

6.4. Sulfuric Acid Cleanup (PCBs only) 
.- 

6.4.1. Transfer a two ml aliquot from the 5.0 ml final volume (step 6.3.12.) to a 16 x 
100 mm culture tube. 

6.4.2. Add 2.0 mls concentrated sulfuric acid and vortex for 30 - 60 seconds. 

6.4.3. Let stand for a few minutes to allow layers to separate. May be centrifuged. 

6.5. Florisil Cleanup 

a 

65.1. Attach the vacuum manifold to the vacuum pump with a trap in between. 
Place a labeled 16 x 100 mm culture tube in the proper collection slot. Secure 
the manifold with the straps and move the manifold to the waste position. 
Adjust the vacuum pressure in the manifold to between five and ten pounds of 
pressure. 

6.5.2. 

6.5.3. 

Place one florisil cartridge into the vacuum manifold. 

Start the vacuum and prewet the cartridge with hexane/acetone (9:1), by 
passing at least 5 ml through the cartridge. Do not allow the cartridge to go 
dty after wetting. 

6.5.4. 

6.5.5. 

Release the vacuum, and move the manifold to the collect position. 

Add 1.0 ml extract from step 6.3.12. (Pesticides) or from step 6.4.3. (PCBs). 
to the top fkit of the florisil cartridge. (Store remaining 4.0/3.0 ml of extract.) 

6.5.6. Restore the vacuum, and elute the column with 8-Q ml of hexane/acetone 
(9: 1). Allow the cartridge to go dry. 

6.5.7. Release the vacuum, and move the manifold to the waste position. Remove 
and discard the used florisil cartridge. 

6.5.8. Repeat from step 6.52. for additional extracts. 
a 



I 

6.5.9. 

6.5.10. 

6.5.11. 

6.5.12. 
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Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of culture tube several times during blowdown. 

Transfer extract to a 1.8 ml vial. The volume is then adjusted to 1.0 ml (as 
compared to a measured volume) in hexane. 

Label the extract and deliver to 940. 

Complete all necessary paperwork and bench sheet. Bench sheet to include 
the date of GPC, florisil lot number, date and time of transfer to 940 and 
extract location. Clip the T-card on the folder and place in the GC room 
extraction folder box. The tile folder color will be purple and theblank name 
will be -GPX.SL-. 

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single 
sample may be completed in about 12 hours. If it is possible to batch similar samples it is 
expected that about seven samples could be completed in approximately 20 working hours. 
About four and a half hours of hands on time will be required of the extractionist. These 
approximations are based on the assumption that the samples are “average”, and will not 
require additional time beyond normal operations. Additional time must be allocated for 
samples which are very dirty or are extraordinary, such as tissues or vegetable matter. 

8. REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846, (1996). 

8081A, 8082,355OB. 
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l l. 
PURPOSE - In this method, polynuclear aromatics are extracted from neutral soils with a 
mixture of methylene chloride and acetone. The extract is dehydrated, concentrated in a 
Kudema-Danish (K-D) apparatus and alumina cleaned prior to analysis by GC Mass 
Spectrometer. This method also includes low concentration (SIM). 

2. SAFETY - During the conduct of this method, the analyst will be exposed to a number of 
reagent chemicals and solvents. The health effects of these various chemicals may be 
ascertained by reading the material safety data sheets (MSDS) available in the general files. 
Additionally, the samples, by their very nature may contain significant levels of hazardous 
materials. It is incumbent on each analyst to exercise due care and caution executing this 
method. The company will provide any protective equipment or clothing needed to assure 
employee safety. 

- 
3. REAGENTS 

3.1. All reagents are to be AR grade or better. 
.__ - -.- 

3.2. All’solvents are to be distilled in glass, unless otherwise noted. 

3.3. The following special reagents should be prepared: 

3.3.1. 1:l methylene chloride/acetone (v/v)- prepared by mixing equal volumes of 
the solvents. 

l 

a 

3.3.2. Anhydrous sodium sulfate - prepared by muffling AR grade sodium sulfate 
for four hours at 4OOT. 

3.3.3. Alumina, Neutral, Brockman Activity I - activate 60-325 mesh alumina by 
heating for 16 hours at 13O’C. 

3.3.4. Surrogate solution prepared in methanol: 

1 -Fluoronaphtbalene 250 llghl 
Fluorene-d 10 250 q/ml 
Pyrene-dl0 250 ug/ml 

Low Concentration (SIM) surrogate solution prepared in methanol: 

1 -Fluoronaphthalene 5.0 ug/ml 
Fluorene-dlO 5.0 ughl 
Pyrene-d 10 5.0 ughl 

3.3.5. Matrix spiking solution and Low Concentration (SIM) matrix spiking solution 
prepared in methanol: 

Acenaphthene 50 u&Ill 
Acenaphthylene 50 u&ml 
Anthracene 50 ughnl 
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Benxo(a)anthracene 50 ug/ml 
Benxo(a)pyrene 5ouglml 
Benxo(b)fluoranthene 50 @ml 
Benxo(ghi)perylene 5oughl 
Benxo(k)fluoranthene 50 ug/ml 
Chrysene 5oughl 
Dibenzo(a,h)anthracene 5ougJml 
Fluoranthene 5ouglmI 
Fluorene 5oughl 
Indeno(l,2,3-cd)pyrene 5oughl 
Naphthalene 5ouglml 
Phenanthrene 50 ug/ml 
Pyrene - 5oug/nd 
2-Methyhraphthalene 50 @ml 

4. EQUIPMENT 
I ' -=-- - -.. ._ 

4.1. Heat Systems Ultrasonic Processor - Model XL2020, 550 watts - Maintain per 
manufacturer’s instructions. 

4.1.1. 3/4 inch titanium horn (#208). 

4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112 

4.3. Standard laboratory glassware to include: 

4.3.1. 8 ounce extraction bottles 

4.3.2. 500 ml Fleakers 

4.3.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball 
Snyder column. 

4.4. All glassware to be rinsed as follows, prior to use: 

4.4.1. Technical grade acetone (if the glassware is wet). 

4.4.2. Triple rinsed with methylene chloride. 

4.5. Volumetric measurements are to be made with a calibrated futed or adjustable 
volume microdispenser and individually calibrated vials. 

4.6. Teflon thistle tubes 

4.7. Disposable Monstr-pette (large Pasteur pipets) 
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5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank 

* 
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a 
per batch basis to include no more than 20 samples. The level of quality control will be 
indicated to the extractionist at the time the job is assigned. These samples serve to 
provide a measure of the recovery efficiency for the analyte and to provide data for 
statistical evaluation of the sample. In those instances that a client requires additional or 
different quality control measures, the extractionist will be directed accordingly in writing. 

6. METHODOLOGY 

6.1. Sample Extraction: 

6.1.1. Mix sample thoroughly in its original container if there is space available 
(otherwise mix in solvent rinsed aluminum tray). 

6.1.2. 

6.1.3: 

6.1.4. 

Weigh 30.0 grams of soil (wet weight) into an extraction bottle. 
___ - .- -. 
Prepare two additional aliquots of a sample if Quality Control is required. 

Add 30 to 60 grams sodium sulfate and mix well to give the soil a sandy 
texture. 

6.1.5. 

6.1.6. 

Prepare a blank and a blank spike with 60 grams sodium sulfate. 

Pipet 200 ul surrogate solution to each bottle. 
(Low Cont.: 500 ul of low cont. surrogate solution.) 

6.1.7. 

6.1.8. 

6.1.9. 

Pipet 500 ul matrix spiking solution to each of the QC bottles. 
(Low Cont.: 50 ul of matrix spiking solution.) 

Add 100 ml 1: 1 methylene chloride/acetone to each bottle. 

Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle 
and full output (10). 

6.1.10. Centrifuge the samples for 20 minutes at 2000 t-pm if necessary to achieve a 
partition. 

6.1.11. Decant off and collect the supematant. 

6.1.12. Repeat from step 6.1.8. two additional times, combining all of the extracts. 

6.2. Solvent dehydration 

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling l/2-2/3 full 
with sodium sulfate. 
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6.2.2. Pm-rinse the sodium sulfate by passing 40 ml methylene chloride through the 
prepared funnel. 

a 
6.2.3. Pass the extract from step 6.1.12. through the funnel and collect in ‘an 

assembled K-D apparatus. 

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses. 

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride. 

6.3. Solvent Evaporation 

6.3.1. 

6.3.2. 

6.3.3. 

6.3.4. 

6.3.5. 

6.3.6, 

Assemble the full K-D apparatus with a Snyder column prewet with 2-3 ml of 
methylene chloride. 

Immerse K-D apparatus into a hot water bath, using a bath temperature of 90’ 
S;-with -a long ampule immersed to a depth of 12 ml. Regulate the 
evaporation time to take one to one and a half hours. 
Reduce the volume to 4-5 ml and remove the apparatus from the water bath. 
Cool to room temperature. 

Rinse joint and remove Snyder column. Allow rinse solvent to drain into 
ampule. 

Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the 
ampule and rinse the joint with a small amount of solvent. 

Reduce the extract to 1.0 ml in a warm water bath with nitrogen. Rinse 
internal walls of ampule several times during blowdown. 

6.4. Alumina Cleanup 

6.4.1. Prepare. a Monstr-pette column by plugging with a smaIl amount of glass 
wool. 

6.4.2. Pack column with a minimum of 3 gm. of activated alumina. Top with l/2 
cm of sodium sulfate. 

6.4.3. Attach Teflon thistle tube and pre-elute column with 10 ml methylene 
chloride. 

6.4.4. Add extract directly to top of the sodium sulfate and allow to elute onto the 
column. 

6.4.5. Rinse the ampule twice with a small amount of methylene chloride and add to 
top of column. 0 



. 

7. 

0 

a. 

6.4.6. 

6.4.7. 

6.4.8. 

6.4.9. Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml 
(as compared to a measured volume) in methylene chloride. (Low Cont.: 
Final volume adjusted to 1.0 ml. in methylene chloride.) 

6.4. 10. Label the extract and deliver to 940. 

6.4. 11. Complete all paperwork and bench sheet. Bench sheet to include alumina lot 
#, the date of transfer to 940 and extract location. Clip the T-Card on the 

Extraction Method for Polynuclear Aromatics in Soil (827OC by 35508) 
LTL-3450, I l/29199, Page 6 of 6 

Rewion dl 

Re-attach the Teflon thistle tube to the column and add a minimum of 10 ml 
methylene chloride 

Elute into a 16 x 125 mm culture tube. 

Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of the culture tube several times during blowdown. 

-folder and place in GC/MS room extraction folder box. The tile folder color 
will be blue and the blank name will be __ MPN.SL-. 

ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that 
a single sample may be completed in about ten hours. If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on extractionist time will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not require additional time beyond normal operations. 

REFERENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there. are no official EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846. 

8270C (1996), 3550B (1996), 3610B (1996) 



7. 

8. 

6.4.6. Re-attach the Teflon thistle tube to the cohunn and add a minimum of 10 ml 
methylene chloride 

a 
6.4.7. 

6.4.8. 

Elute into a 16 x 125 mm culture tube. 

Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen. 
Rinse internal walls of the culture tube several times during blowdown. 

6.4.9. Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 ml 
(as compared to a measured volume) in methylene chloride. (Low Cont.: 
Final volume adjusted to 1 .O ml. in methylene chloride.) 

6.4.10. Label the extract and deliver to 940. 

6.4.11. Complete all papenvork and bench sheet. Bench sheet to include alumina lot 
#, the date of transfer to 940 and extract location. Clip the T-Card on the 

Extraction Method for Polynuclear Aromatics in Soil (8270C by 35508) 
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* +&r-and place in GC/MS room extraction folder box. The file folder color 
will be blue and the blank name will be -MPN.SL-. 

ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that 
a single sample may be completed in about ten hours. If it is possible to batch similar 
samples, it is expected that about six samples could be completed in approximately 16 
hours. About one and one half hours of hands on extractionist time will be required per 
sample. These approximations are based on the assumption that the samples are “average”, 
and will not require additional time beyond normal operations. 

RFXJZRENCES - The following USEPA methods are the official methods on which this 
Laucks Testing Laboratory method is based. The primary methods are those which most 
closely parallel the Laucks procedure and are referenced by their USEPA series and 
number. In those instances for which there are no offtcial EPA methods, the most suitable 
reference is given under the miscellaneous references section. The additional reference 
section cites those methods which contain additional information. These methods will 
frequently be official methods, which apply in part to, or support the Laucks method. 

PRIMARY REFERENCES: 

Test Methods for Evaluating Solid Waste, USEPA, SW-846. 

8270C (1996), 3550B (1996), 3610B (1996) 
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1. INTRODUCTION AND SCOPE 

1.1 Introduction 

1.1.1 This procedure is a description of sample receipt, sample log-in, and sample tracking 
when samples are logged into the laboratory’s Laboratory Information Management 
System (LIMS). The collection of programs and procedures which comprise the LIMS is 
called “SAM.” References made to SAM in this SOP are references to this collection of 
programs and procedures. 

1.1.2 Sample entry must be performed in a timely fashion to allow tests with short holding 
times to be started immediately. Accuracy in the recording of sample IDS, in marking 
samples with lab numbers, and in checking for consistency of all records is of utmost 
importance. 

1.2 Scope 

1.2.1 All samples received by the laboratory are logged using the following procedures. 

2. EOUIPMENT LIST 

Lab coat 
Disposable gloves 
Respirator, dust mask 
3M desk cleaner, broom, dustpan, mop 
Spatula 
Waterproof labeling gun 
PC work station linked to SAM 

3. SAFETY PRECAUTIONS 

3.1 Sample Handling 

3.111 Samples received at the laboratory can potentially be contaminated with toxic materials. 
Reasonable caution must be exercised at all times when handling these samples. Such 
precautions include wearing a lab coat at all times, using gloves, using a hood (located in 
Inorganics) to perform operations when necessary (strong odors present, etc.), and 
wearing a respirator or dust mask if fumes or dust are generated. 

3.1.2 Cleanliness and neatness are of utmost importance. All spills and condensation from wet 
sample containers must be cleaned up immediately. This will help to alleviate accidental 
sample breakage and protect others from possible contact with contaminated work areas. 

Lauch Testing Laboratories, Inc. 
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3.1.3 When wearing gloves, be certain to remove them when opening the cooler or lab doors 
and when answering the phone. The gloves which protect the sample enterer from 
contamination may transfer contamination to these objects. Other persons may touch the 
door knob or phone without glove protection and have the contamination transferred to 
their unprotected hands. Never put pens, paper clips, etc. in your mouth. 

3.1.4 A dust mask is worn when pouring dry packing material such as vermiculite into the 
garbage. 

4. OPERATION PROCEDURES 

4.1 Sample Receipt 

4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1-J 

4.1.6 

Samples may be received by client delivery, over the front counter, via UPS, courier 
services, by various air freight and overnight delivery services, and by Greyhound. It is 
the responsibility of the sample enterer to ensure that samples received by any of these 
services are promptly logged in and work requests made to the laboratory. 

If a chain-of-custody (COC) is received with the sample set, sign it and record the date 
and time it was received. If the client has delivered the samples by hand, verify the 
cooler contents and return a copy of the COC to the client. 

If complete verification of the cooler contents will occur later, then the COC is stamped 
and the stamped copy returned to the client. This stamp is reproduced in Appendix 1. 
Verification must take place within one working day of receipt. 

All discrepancies between the COC and the actual samples received are immediately 
reported to the client and are noted on the Sample Receipt Log. CLP Sample Receipt Log 
(Appendix 3) is for CLP log-in procedure. NON-CLP Sample Receipt Log (Appendix 2) 
is for Laucks NON-CLP log-in procedure. If requested a client provided receipt form 
may be substituted for the Laucks sample receipt log. 

Put on gloves, open the coolers (in the hood if necessary), and note whether custody seals 
are present and, if so, intact. Affix one of the intact custody seals on the sample 
receipt log. If there is a question about the integrity of the custody seals, make a note on 
the CLP Sample Receipt Log (Appendix 3); the client must be informed. 

After the coolers are opened, determine whether there are soil or water samples in the 
coolers. Typically there will be a number of sample bottles for each sample ifthey are 
water; soils will have only a small number of containers per sample. 

Lauch Testing Laboratories, Inc. 
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4.1.7 Visually check the contents of the opened cooler for obvious damage or broken sample 
containers. Note any breakage on the appropriate Sample Receipt Log. 

4.1.8 For any program (such as HAZWRAP, NFESC, or Army Corps) or other project-related 
samples either the enclosed temperature blank or at least 3 separate containers taken 
randomly from different locations in EACH cooler must be checked for temperature with 
the infrared thermometer. The temperatures are recorded on the Supplemental Sample 
Receipt Log (Appendix 3). If any samples exceed the range of 4°C + 2°C the client must 
be contacted. In most cases, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the communication from the Supplemental 
Sample Receipt Log must be kept with the COC in the work order tile. 

4.1.9 Remove all bottles from the cooler and put on the bench. Line up the bottles in some 
kind of order, if there is an apparent order. Various means of ordering samples are: 

l COC order 
. Client sample ID 
l Date sampled 
l Time sampled 

4.1.10 For samples consisting of multiple containers, place all containers together on the bench. 

4.1.11 After all samples are arranged then check consistency between the COC and the sample 
labels for Sample IDS, dates and times on each sample container. 

4.1.12 Determine whether custody seals are present on the individual sample containers (jars 
and bottles). If present and intact, so note. If present and any seal is broken, so note. 
These notations must be made on the CLP Sample Receipt Log Form (Appendix 3). 

4.1.13 All preserved water sample bottles for project-related work as well as unpreserved water 
sample bottles for HAZWRAP, NFESC, or Army Corps projects must also be checked 
for pH at the time of sample receipt. This is done by pouring out some of the sample into 

-_ a small plastic cup and then using pH paper to record the pH at time of receipt. Volatiles 
samples should NOT be checked. When better discrimination of pH is needed, narrow 
range pH paper should be used to co&m the pH (especially if the pH is within 1 pH unit 
of the required preservation lit for that sample). All pH measurements must be 
recorded on the Supplemental Sample Receipt Log (Appendix 3). If any samples exceed 
the pH requirements, the client must be contacted. In most cases, this should be done in 
writing (preferably FAX) by the appropriate project manager. The samples with 
inappropriate pH are listed on Laucks Testing Lab pH log form (Appendix 5) for 
corrective action. After the corrected preservation is completed this form is given to the 
appropriate project manager for work order tiiing. 

Lou& Testing Laboratories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 7of52 
Replaces: 5 

4.1.14 Some samples are received at the lab that need to be split and preserved for different 
analytes. To accommodate preservation requirements, these samples are recorded on the 
“Sample Split Sheet” (see Appendix 6). There is a specific cart located in sample entry 
where the samples are temporarily stored until splitting and preservation take place. 

4.1.15 All sample container marks (including ID’s, dates and times) are then verified with each 
other and with the COC. This is done by noting whether all bottles from the same sample 
have the same ID and whether this ID is the same as on the COC. All discrepancies are 
noted on the Non-CLP Sample Receipt Log (Appendix 2) or the CLP Sample Receipt 
Log (Appendix 3) and reported to the client. 

4.1.16 To determine if the sample(s) is(are) acceptable, compare the existing conditions with the 
criteria specified in Appendix 7, “Required ContainersNolurnes, Preservation 
Techniques and Maximum Holding Times for Environmental Analysis”. All listed 
criteria must be met in order to qualify the sample(s) as “acceptable”. If there are any 
problems with the sample(s) these must be documented in the “CLP Sample Receipt 
Log” (see Appendix 3). If any samples are not acceptable, the client must be contacted. 
In most cases, this should be done in writing (preferably FAX) by the appropriate project 
manager. 

4.2 Sample Log-In 

4.2.1 Determine whether a client record exists in the SAM database. If it does not, create a 
record. At a minimum, the client record will include: 

. an alphanumeric client code (up to 12 digits) 

l the client’s full and accurate name, address, and point of contact 

l the client’s telephone number and/or FAX number 

. the full and complete address for invoices 

l the purchase order/contract number ifthat number applies to glJ work the client may 
_. submit. (If the purchase order/contract number is specific to one sample submittal, by 

project etc.), then the client code would be project specific. Example (client 
nameqroject name). 

4.2.2 A SAM work order is started for the job through the ORD program. The work order is 
identified by a unique 7-digit number which is assigned by SAM at the time the work 
order is initiated. (The first two digits of this number represent the year, the third and 
fourth digits represent the month, and the final three digits represent the work order’s 
sequence within the month. For instance, work order 9004001 was initiated in April, 

Lnucks Testing Laboratories, Inc. 
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1990 and was the first work order for that month.) This number will be used throughout 
the laboratory to track the job 

Laucks lestmg :~~8ot~~~~~N!ni.Ul~l~/Y4 1l:W:'Ll 

ORD Screen 

4.2.3 The work order is to be tilled out as completely as possible at this time. Above is an 
example of what the work order screen looks like on your PC. Typical information put 
into the work order screen (analogous to a cover page) includes: 

. date of sample receipt; 

. work order due date; 

. client point of contact (if different than in the client record); 
-. 

. sample type (soil, water, etc.); 

. the manner in which the samples were received at the laboratory (hand-delivered, 
Greyhound, etc.); 

. air bill number (or equivalent) if the sample was transported by common carrier; 

. the client’s overall project identification (both the name of the project and any 
project, job, or purchase order number); 

. and any relevant surcharges or discounts to be applied at the time of invoice. 

-_--.---. 
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4.2.4 All required data entry fields are in inverse video (highlighted) on the screen, but fields 
for purchase order numbers, project name or number, and point of contact should also be 
completed, if the information is known. 

4.2.5 All sample IDS, dates of collection, and dates of receipt are recorded in the FRAC program 
for the work order with which they are associated. If there is a discrepancy in identification 
between bottles of the same sample, make a note on the appropriate sample receipt log and 
the project manager will notify the client. 

9404176-121 
OEPTWTESTS 

FRAC Screen 

4.2.6 All sample bottles are numbered with the work order number and a fraction (or sample) 
number. Fraction numbers are assigned sequentially to each sample based on the order in 
which the samples were sorted and logged (COC order, client sample number order, etc.). 
This number is used to track the sample throughout the laboratory. See section 4.2.10 for 

-. specifications for unique bottle identifiers required by Navy projects. 

4.2.7 A sample can be uniquely identified by its work order number and the fraction number. 
For instance, if the work order number was 9004001 and there were 4 samples, the job 
would consist of samples 

9004001-01 
9004001-02 
9004001-03 
9004001-04 

Lauch Testing Laboratories, Inc. 
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4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

-. 

4.2.13 

Lauds Testing Laboratories, Inc. 

Each sample or set of samples is assigned a unique identifying work order number, 
generated by the Laboratory Information Management System (LIMS), on receipt. This 
unique number consists of 7 numerical characters, such as 9007215. In this example, the 
work order was initiated in 1990 (90), in the month of July (07) and was the 2 15th such 
work order that month (2 15). If more than 999 workorders are generated in any month, 
the 5th digit is replaced by successive letters of the alphabet (A-Z). 

If necessary, more than one fraction may be created for a sample (generally, this is related 
to billing issues - when one analysis is discounted in price and another is not, for 
instance), but they will all bear the same fraction number and be differentiated by ‘an 
automatically-assigned letter suffix. For instance, if sample 9004001-01 had 3 fractions, 
purely for internal accounting reasons, the three fractions would be identified as: 

9004001-OlA 
9004001-OlB 
9004001-OlC 

The person performing log-in needs to be aware of this effect, but it has no impact on 
sample identification within the lab, on sample tracking, or on the sample number placed 
on the bottles/jars. In the above example, all bottles submitted for this sample would be 
marked 9004001-01. 

For Navy projects, each bottle must have a unique bottle identifier. Every bottle must 
have a specific l-3 digit numerical identifier that is unique to each bottle submitted 
within a workorder. The numbers are assigned in consecutive order so that all bottles of 
similar size/type with the same preservation for the same analysis (analyses) from a 
particular workorder will have consecutive bottle numbers. The fust bottle of each 
analysis type in each new workorder starts over again with bottle number 1. 

This information must be recorded in the “Bottles” computer tracking program under 
each workorder and the workorder-unique bottle identifier will be printed in the bottom 
left comer of each bottle label (which also contains the workorder number and the sample 
number) before the bottle label is affixed to each individual bottle. 

ALERT: Each SAM work order can accommodate up to 57 fractions and no more. 
Each work order must allow sufficient fraction space for later changes or additions. 
Therefore, no more than 50 samples should be logged into any single work order. If, for 
administrative reasons, some or all of the samples consist of more than one fraction, then 
no more than 50 fractions can be logged. Should the submittal consist of more than 50 
samples, or more than 50 fractions, initiate additional work orders as required. Cross- 
reference the work order numbers, so that all samples submitted together can be reported 

--.l-- _ -_. ..--___ ---. _I- 
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together to the client. You can perform this cross-reference manually (by noting on 
accompanying documents “See Also [Work Order Number]) or you can make appropriate 
comments in the Work Order Comment field (F2). To the degree possible, make sure 
that multiple work orders which represent one complete project in the client’s mind are 
created sequentially, with no other unrelated work order numbers intervening. 

4.2.14 Additionally, Sample Delivery Groups (SDGs) are commonly created for project work at 
the time of sample entry. SDGs consist of no more than 20 samples being analyzed for 
the same test. This is in order that the appropriate amount of QC may be analyzed and 
reported with any sample set. Specifics of the SDG creation process are outlined 
elsewhere in this SOP. 

4.2.15 ALERT: Each fraction will accommodate only 27 tests. If more than 27 analyses are 
required on any sample, additional fractions should be made (i.e. -lA, -lB, -lC, etc.). 

4.2.16 ALERT: The work order will accommodate only one date of receipt, while each fraction 
will accommodate individual receipt dates and due dates. If samples are submitted over 
several days, and are logged into one work order, the Sample Custodian MUST enter 
appropriate dates of receipt in each fraction. The FRAC program will default to the 
current date. If the samples were received on an earlier date, that date MUST be entered 
for that fraction for the date to be correct. Similarly, the fraction due date will default to 
that of the workorder on the ORD screen. If different fractions of the same sample are 
due at different times, due to client or other demands, the date they are due MUST be 
entered for that fraction. 

4.3 Special documentation procedures for CLP samples 

4.3.1 Completion of the CLP Sample Receipt Log, and the Supplemental Sample Receipt Log 

4.3.2 CLP Sample Receipt Log and the Supplemental Sample Receipt Log are CLP-specific 
sample login sheets. For each cooler received a CLP Sample Receipt Log Form and a 
Supplemental Sample Receipt Log must be completed. This form takes the place of the 

-. NON-CLP Sample Receipt Log (Appendix 2). Copies of these forms may be found in 
Appendix 3. 

Lauds Testing Laboratories, Inc. 
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4.3.3 

4.3.4 

4.3.5 

Complete the header information requested at the top of the forms. Use multiple pages if 
necessary. 

l date received 
l time received 
. client name 
l SDG# 
l COC # (if available) 
. sample log-in date 
. work order # 
l client project 
l airbill number (if available) 
. and initials of the person logging in the samples. 

Complete the Non-Conformance check list. If there is a problem with the custody seals, 
chain of custody records, or agreement between the custody records, the client must be 
contacted. In this case, this should be done in writing (preferably FAX) by the 
appropriate project manager. A copy of the cormnunication must be kept with the COC in 
the work order file. 

Since the extractable fractions will be transferred to the extractions lab, a Secure Storage 
Custody Log must be completed, and the samples are held on 8C in the WOl walk-in 
cooler (extractions hold shelf) pending pick-up by extractions personnel. Specifics of the 
Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOP 
manual. 

4.4 Assignment of SDG numbers 

4.4.1 The SDG name is assigned by sample control and is usually based on client name or 
project name followed by sequential numbering. 

4.5 Assignment of lab quality control samples 
-. 

4.5.1 The client may choose to designate which samples are to be analyzed as matrix 
spike/matrix spike duplicate samples. This means that the sample preparations and the 
VOA departments cannot self-assign QC samples until all samples from the SDG are 
received. It is the responsibility of the sample login person to notify the operations staff 
when a specified QC sample is received. 

4.5.2 Note in the SAM SDG records which sample is QC-assigned. 

Lauds Testing Laboratories> Inc. 
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4.5.2.1 This information is pulled into SDG from the FRAC program when the SDG is 
created. 

4.5.2.2 On the FRACTION screen, an X is placed in the QC field. This will print out next 
to the sample and indicate that it is an assigned QC sample. 

4.5.2.3 Write a department comments message for whichever department (EX, MS, and/or 
GC) should be notified. 

4.6 Completion of SDG records. 

4.6.1 For each project (NFESC, HAZWRAP, or Army Corps) SDG records in SAh4 are 
created. The SDG concept follows the CLP model: that is, up to 20 samples of similar 
matrix and analytical fraction are grouped together for preparation and analysis. Samples 
are assigned to SDGs at sample login and are also reported by SDG. 

4.6.2 The SDG program is an electronic means of compiling information about the samples 
assigned to anSDG in one place. Example SDGmsc&ns are reproduced on the following 
page: 

bet-: ., 

:::::: 
BOG07G i:;" S=mp Nun PC Client ID Mat TS pH 

As;;:f;ted 

BOG071 

SDG,Scrccnl 

LauckF Testing Laboratories, Inc. 
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CL Ill SL Jl 

SDG, Screen 2 

SDG, Screen 3 

Laucks Testing Loboratories, Inc. 
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‘*. :,*-; :&” : 
Shft-Fn:Fi Help 

CL Ill. SL 
;:Lookup.ihpy.Print 'X=Toggle FlkMore 

SDG,Screen 4 

4.6.3 Fill in the header section of the first screen page. For CLP cases, fill in the Fraction 
(V=Volatiles, P=Pesticides, S=Semivolatiles etc..) Indicate the project name, and the 
client’s name. 

4.6.4 When the work order number and sample number are entered, the sample-specific 
information shown in screens 1,2, and 3 is read in from the SAM database. (Hint: after 
the first work order number is entered, it is only necessary to enter sample numbers for 
subsequent samples from the same work order.) 

4.6.5 On screen 3, a table of fractions/tests is created. An ‘x’ is entered to signify that a 
particular test is required on a given sample. 

4.66 Each ‘fraction’ has a separate SDG entry. For instance, VOAs and ABNs are entered on 
separate SDG records, as indicated above (,V=Volatiles, S=Semivolatiles, P=Pesticides). 
A single letter suffix (V, S, P etc...) is assigned to each SDG record before it is saved to 
disk. The end result is that you may have multiple SDG records for a given SDG, each 
with the same root name, but a different suffix. This system is used to allow for the 
possibility that within the same SDG, varying numbers of tests will be assigned to 
samples within that SDG. 

4.6.7 The last screen page is used for any comments which the sample login person or project 
manager would like to record for the operations staff. 

Lauclu Testing Laboratories, Inc. 
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4.7.1 The following tests must be started very soon after receipt when performed on water 
samples. 

Test TvneMame SAM Code(s) 

NO3 - nitrate 
NO2 - nitrite 
ortho phosphate and soluble reactive phosphate 
Cr+6 - hexavalent chromium 
CO2 - carbon dioxide 
DO - dissolved oxygen 
BOD - Biological Oxygen Demand 
Chlor A - Chlorophyll A 
Settleable Solids 
Filtration for dissolved metals 
PH 
Microbiological tests 
Color 
Turbidity 
Sulfite 
MBAS - Methylene Blue Active Substances 
Chlorine 

N03ICW 
N02-W, NOZ-DW 
PO40-w, PO4S-w 
CR6-W, CR6-WM 
CO2-N 
DO-W 
BOD-5 
CHLORA 
SETSOL, SETSL2 
FILTER 
PH EPW, PH-SWW 
[various] 
COL-DW 
TUR-TW, TUR-W 
so3-w 
MBAS 
CL2-R 

4.7.2 A rush backlog report is printed throughout the day for short holding-time tests, with the 
exception of microbiology, in order that they be recognized by the analysts. A checklist 
(Appendix 8) for analyses with short holding times is completed prior to release of 
samples to the laboratory. Sample management will verify that the correct RUSH 
test codes are entered, date, time received and collected dates are accurate and to 
ensure matrices and sample 1.D.s are correct at time of log-in. 

4.73 For microbiological samples and for samples which arrive late in the day and for which 
the holding time will expire if the analysis is not starred that day, the containers must be 
taken immediately to the work areas in which the tests will be performed and the primary 
person responsible for these tests notified that samples are here. A list with the name of 
the appropriate analyst is posted in the sample entering area. 

Lou& Testing Loborotories, Inc. 
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4.8 Storage locations 

Location 

VOA refrigerator 
Shelf 
Inorganics cooler 
Walk-in cooler 

Section in the walk-in cooler 
indicated w/CLP sign-in, sign-out 
sheets 

Descridion of contents 

Soil and water volatiles 
Aqueous metals, oils, no cooling required 
Complete small water jobs 

All other soil and water* 
All samples that are under internal COC. CLP samples 
are also stored in here. 

4.8.1 *See Section 4.7 for transfer of extractable ahquots to the extractions lab 

4.8.2 Prior to putting bottles into any storage location, the electronic Bottle Summary Log must 
be completed. For Navy projects, unique bottle identifiers must also be entered in the 
bottle log. 

4.8.3 At the Jl prompt, type “BOTTLES.” This log details how many bottles were received, 
what type and size of bottles were received, the storage location of the bottles and the 
bottle numbers, where applicable. An example of this log follows. 

Lauch Testing Laboratories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 18 of52 
Replaces: 5 

4.9 Determination of tests 

4.9.1 

4.9.2 

4.9.3 

4.9.4 

4.9.5 

4.9.6 

4.9.7 

If Laucks provided sample bottles for the client, the bottle order, the client COC, file 
notes, letters, client instructions, or the client file are consulted as necessary to determine 
what tests are to be performed. The type of bottles received for water samples will help 
greatly in determining which tests to perform. If you can’t determine the tests, give the 
paperwork to the Project Manager, who will contact the client. 

A lab work request is initiated at this time. Based on a review of the above information, 
test codes are assigned to the appropriate &actions. These test codes may represent 
single-data point analyses (“regular” tests) or multiple-data point analyses (“special” 
tests), such as GUMS volatiles. However, n6 work request packet can be prepared until 
after “transmittal,” which is initiated by the Project Manager or designee. 

Some soil samples will need to be shared between two or more departments. In order of 
priority, the following areas will receive samples in this order: 

If volatiles are requested, then the VOA departments will get the samples first (CC or 
GUMS) 

The sample/samples will then be sent to the extractions lab 

The extractions lab will return the sample/samples to the inorganics lab or other areas 

At the time of sample log-in the Sample Custodian will make appropriate comments for 
the department to return the samples to other departments for further testing. Before any 
samples are sent to other departments for testing, it is imperative that any requiring the 
analysis of volatile organics gets the sample first. Such samples should be given to the 
Volatiles Department before any other department. 

4.10 Electronic Transmittal of Sample and Test Request Records 

4.10.1 Specifics of the transmittal process are detailed in a separate SOP. A brief summary 
-. follows. For actual transmittal, that SOP should be referenced as it will detail greater 

specifics and will contain changes that may occur in the transmittal process. The 
following is only intended as a brief overview and may not reflect the most current 
practices. 

4.10.2 All documentation (including, but not limited to, air bills, chain-of-custody documents, 
bottle order forms, notes, contracts, messages, letters, etc.) that supports the information 
entered into the work order and the sample fractions is clipped together by the Sample 
Custodian when sample log-in is complete. The work order number is written on, at a 

Lauds Testing Laboratories. Inc. 
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minimum, the chain-of-custody document and may also be written on any other relevant 
documents. 

4.10.3 The supporting documentation is given to the project manager, her designee, or to the 
head of the Project Management Group for “transmittal.” Transmittal is the electronic 
approval of the work order and sample fractions as written and must be performed within 
1 working day of sample log-in, Transmittal is the activity which electronically puts the 
samples and test requests into the laboratory’s analytical schedule. 

4.10.4 In performing the transmittal, it is the responsibility of the Project Manager, or designee, 
to double-check the work order and test fractions for the following: 

. accuracy of project information (number, name, point of contact, etc.) 

. accuracy of test requests 

. and accuracy of the test codes employed to represent those test requests. 

4.10.5 The Project Manager makes corrections to these items as necessary, usually in 
consultation with the Sample Custodian. When transmittal is complete, the hard-copy 
record generated in the transmittal process is stapled to the supporting documentation 
previously assembled by the Sample Custodian and the complete record is tiled 
alphabetically (by client name) in the filing drawer designated. If a CLP-style package is 
being generated, packets are prepared for the CLP Document Control Custodian. 

4.10.6 Specific test requests are made known to analysts through hard-copy work “backlogs” 
For a description of this process, see the SOP on Data Handling. 

4.11 Generation of internal Chain-of-Custody (COC) 

4.11.1 Samples which must be removed from the main building at 940 and taken to the 
extractions lab at 921 for preparation are tracked with an internal COC. This form is 
initrated by the person logging in the samples. The lab number, the client name, the 
number of samples, the sample matrixes and the enterer’s initials and the date and time 

. . the form is started are recorded. See Appendix 4 for an example of an internal COC. 

4.11.2 The samples are placed on shelf 8C in the walk-in with the COC. The person removing 
the samples from 940 signs and dates the form. The samples are logged into a log book 
at 921 before being placed in the cooler. 

4.11.3 The COC is returned to 940 with the extracts when extractions are completed. 

Laucb Testing Laboratories. Inc. 
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4.12.1 All sample breakage, whether in shipping or while handling in the lab, must be reported 
immediately to the Project Manager. 

4.12.2 If the sample was water, clean thoroughly with disposable towels. Be very careful with 
broken glass so as to avoid cuts. 

4.12.3 If the sample was soil, as much of the sample as possible is transferred to a new, clean jar 
using a spatula. Be certain not to pick up any sample which has contacted the floor. Save 
the original label, if possible. Note on the log-in records that the sample was broken and 
transferred to a new container. 

4.12.4 All dirty, disposable clean up materials, soil, broken glass, etc. are placed in a plastic 
garbage bag before being placed in the dumpster. Any non-disposable clean up materials 
are washed after use. 

4.13 Special circumstances 

4.13.1 Samples from some clients are logged into a monthly work order. Some jobs extending 
over more than one sampling event may be entered under one work order number. In that 
event, pay special attention to date of receipt (see ALERT, above). 

4.13.2 Other special circumstances may arise. If there are any questions, check with the Project 
Manager first. 

Lauds Testing Laboratories, Inc. 
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APPENDIX 1 

Sample Receipt Verification Stamp 

Signed -Dare -* 
I 

. . 
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APPENDIX 2 

NON-CLP Sample Receipt Log 

-. 
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Lucks Testing Laboratories, Inc 
NON-CLPSAMPLE RECEIPT LOG 

Initial once samples are checked in 

SAMF ‘LE LOG-IN DATE: 
WORI <ORDER #: 
CLIEP JT PROJECT: 
AIRBILL ATTACHED?:(#) 

IVED BY: cot # RECE 

Non-Conlormrnce: (Check aonlicable Item(s)) Client IDS affected: 

DATE RECEIVED: 
TIME RECEIVED: 
CLIENT NAME: 
SDG # 

‘(I) Not enough sample sent for proper analysis. #s affected. 
O(2) Sample Battle received broken andior cap not mtact 
U(3) Custody seal: Absent- Present/Intac~ PresenwBroken 
O(4) Any temperature wt of compliance: 
U(5) Sample received outside of holding time. 
U(6) Sample not properly preserved. pH = _ Wrong preservatwe used. 
U(7) Illegible sample numbers or label missing from bottles 
U(g) Identification on bottle same as identification on paperwork: yes:-no 
O(9) Incomplete instructions received wth sample(s), i.e.. 
0 no Request for Analyms. no Chain-of-Custody. 
0( IO) Samples received in rnproper container. 
ll( I I) Samples held in field before receipt by Lab. Days (specify) 
O(I2) Air Bubble(s) in of samples for volatiles analysis. 
O(l3) Other 

CORRECTIVE ACTION: (Check applicable item(s) 
Correction action taken by: 

O( I ) Chent informed verbally (Client Services). 
O(2) Client informed by memo/letter/fax (Client Services). 
O(3) Sample processed “as received” (Sample Entry). 
O(4) Re-sampling requested of client (Client Services). 
O(5) Samples placed “on hold” until further notice (Sample Entry/Client Services). 
O(6) NOTE IN NARRATIVE See temperaturc!pH login sheet. (Sample Entry). 
O(7) Other (Specify) . . 

InititalsDate 

- - 
- - 
- - 
- - 
- - 
- - 

l When complete (within 24 hours of nonconformance) forward to QA. Origmal to be forwarded to initiator to be included in 
transmittal tile. 
Cornmenu: 

Lauds Testing Labofatories, Inc 
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APPENDIX 3 

CLP Sample Receipt Log 

Supplemental Sample Receipt Log 
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COOLER RECEIPT FORM 

WORKORDER #: 

Project: 

contractor Cooler 
QA Lab Cooler # 
Number of Coolers 

Date samples were received at the labor&my: I / 
A. PRELIMINARY EXAMINATION PHASE: Date cooler war opened: / 1 --- 
By: (print) (sign) 
I. Did cooler come with a shipping slip (airbill, etc.),>>>>>>>>>>>>>>>>>>>> YES NO 

If YES, record carrier name and airbill number: 
2. Were custody seals on outside of cooler?>>>>>>>>>>>>>>>>>>>>>>>>>>> YES NO 

How many and where: 
Seal date: / I Seal name: 

3. Were custody seals unbroken and intact at the date and time of arrival?>>>>>> YES GO 
4. Did you s&n samples for radioactivity using the Geiger Counter?>>>>>>>> YES NO 
5. Were custody papers sealed in a plastic bag and taped inside to the lid*>>>>> YES NO 
6. Were custody papers filled out properly (ink, signed, etc.)?>>>>>>>>>>>>>> YES NO 
7. Did you sign custody papers in the appropriate place?>>>>>>>>>>>>>>>>>>YES NO 
8. Was project identifiable from custody papers? If YES, enter project name at top of this form. 
9. If required, was enough cooling material present?>>>>Type of ice: YES NO 
IO. Have designated person initial here to acknowledge receipt of cooler: -date i i --- 
B. LOG-IN PHASE : Date samples were logged-in: / / 
By (print). (sign) 
I I Describe type of packing in cooler: 
12. Were all bottles sealed in separate plastic bags?>>>>>>>>>>>>>>>>>>>>> YES NO 
13. Did all bottles arrive unbroken and were labels in good condition?>>>>>>>> YES NO 

Page 1 of 3 
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LAIJCKS TESTING LABORATORIES, INC. 
COOLER RECEIPT FORM (continued) 

14. Were all bottle labels complete (ID, date, time signahre, preservatwe, etc.)? YES 
15. Did all bottle labels agree with custody papen?>>>>>>>>>>>>>>>>>~>>>YES 
16. Were correct containers used for the tests indicated?>>>>>>>>>>>>>>>>>>YES 
17. Were correct preservatives added to samples?>>>>>>>>>>>>>>>>>>>>>>>YES 
I 8. Was a sufficient amount of sample sent for tests indicated?>>>>>>>>>>>>> YES 
19. Were bubbles absent in VOA samples: IfNO, list by QA #:>a>>>>>>>>>> YES 
20. Was project manager called I faxed & status discussed? >>>>>>>>>>>s>>> YES 

If YES, give details below 

NO 
NO 

NO 
NO 
NO 
NO 
NO 

2 I. Who was called / faxed? 
By whom? 

DISCREPANCIES: 
(date) 

Page2 Of 3 
_. 
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Laucks Testing Laboratories, Inc., Supplemental Sample Receipt Log 

Work Order Number: 
Assigned SDG Number: 

Allowable temperature and pH ranger (neutral pH defmed as a value behveen 5 and 9) 

TetIiperatuIe Allowable temperature range is 41t 2 degrees Celsius 

Acid Preserved pH pH must be less than 2 
Base Preserved pH pH must be greater than I2 

Page 3 of 3 
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APPENDIX 4 

Secure Storage Custody Log 

Organic Extractions Custody Log 

-. 
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Logged Out I Logged In f 1 

Samples Disposed of by 0” 
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Lacks Testing Laboratories, Inc. 
Organic Extractions Custondy Log 

-. 

Lauds Testing Laboratories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7114198 
Page: 31 of52 
Replaces: 5 

APPENDIX 5 

Laucks Testing Lab pH Log Form 
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Lauch Tat@ Lab pH log Form 
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APPENDIX 6 

Laucks Testing Lab Sample Split Sheet 

. . 
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Laucks Testing Lab Sample Split Sheet 
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APPENDIX 7 

Required ContainersNolumeslPreservation/Holding Times 
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REQUIRED CONTAINERS/VOLUMES, PRESERVATION TECHNIQUES AND 
:MAXIMUM HOLDING TIMES FOR ENVIRONMENTAL ANALYSIS 

A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1994) 

PARAMETER 

Purgeable Halocarbons 

Purgeable Aromatic 
Hydrocarbons 

Acrolein and Acrylonitrile 

Phenols 

MtNtYtJM VOLUME 
REQUtRED 

2 - 40 ml containers 

2 _ 40 ml containers 

2 - 40 ml containers 

1 liter 

CONTAINER 

Glass. Teflon-lined 
Septum. 40 ml capacity 

Glass, Teflon-lined 
Septum, 40 ml capaaty 

Glass, Teflon-lined 
Septum, 40 ml capacity 

Glass, Teflon-lined 
Septum. 1 liter or 1 gallon 
capacity 

PRESERVATION MAXtMUM HOLOtNG 
TIME 

Cool, 4” C. no headspace 14 days. with presewation 

Cool, 4” C, adjust pH to 5 14 days, with preservation 
2 HCI, no headspace 7 days, if not preserved 

Cool, 4” C, if there 1s 7 days 
presenca of restdual 
chlorine then preserve with 
0 6 g ascorbic acid, no 
headspace 

As above. and DH 14 days 

chlorne then preserve with 

METHOD FOR 
ANALYSIS 

Method 601, GUELCD 01 
Method 624, GClMS 

Method 602. GClPlD or 
Method 624, GClMS 

Method 624. GUMS 

Method 625. GClMS 
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A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1984) (continued) 

Hydrowbons (PAHs) 

Septum. 1 bte, or t gallon 

- 

1 

PRESERVATION 

COOI 4” c 

MAXIMUM HOLDING METHOD FOR 
TIME ANALYSIS 

I 7 davo until extraction: 40 I Method 606. GC 

COOI, 4" c 

B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-848,3rd Edition) 

PARAMETER 

Halogen&d Volatile 
Organics 

Nonhalogenated Volatile 
Organics 

MINIMUM VOLUME 
REQUIRED 

2 - 40 ml containers for 
liquids 

20 grams for solids 

2 - 40 ml containers for 
liquids 

20 grams for soliis 

CONTAINER PRESERVATION 

Glass, Teflon-kned 
Septum, 40 ml capacrty 

Cool, 4” C, no headspace 

1 dayiafter extraction for 
analysis 

7 days until extraction; 40 Method 610. GC or 
davs after extraction for Method 625. GClMS 

COOI, 4" c 
anHlysis 
7 days until extraction, 40 Method 625, GClMS 
days after extraction for 
analysis 

Above or Glass, 2-4 OL 
capacity 
Glass, Teflon-lined 
Septum, 40 ml capaaty 

Above or Glass, 2-4 oz 
capacity 

Cool. 4’C. packed to 
word headspace 
Cool. 4- C, adjust pH 5 2 
with HCI, no headspace 

Cool, 4” C, packed to 
avoid headspace 

MAXIMUM HOLDING 
TIME 

14 days 

14 days 

14 days, with preservation 

7 days, if not preserved 

14 days 

METHOD FOR 
ANALYSIS 

Method 6010 GCMall- 
Direct Injection or 
Headspace, Method 5020 
Purge-and-Trap, Method 
5030 
or Method 62601Method 
6240. GClMS Purge-and- 
Trap Method 5030 
Method 6015 GC/FIO 
Owect Injection or 
Headspace. Method 5020 
Purge-and-Trap, Method 
5030 
or Method 6260/Method 
6240, GCIMS Purge-and- 
Trap Method 5030 
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B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-846,3rd Edition) (continued) 

PARAMETER 

4romatic Volatile Organics 

Rcrokin. Acrylonitrile 
Acatonilrite 

Phenols 

Organochlorine Pesticides 
and PCSs 

MINIMUM VOLUME 
REQUIRED 

1 .40 ml containers for 
lqutds 

20 gtams for solids 

2 - 40 ml containers for 
liquids 

20 grams for solids 

Approximately 1 liter for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

Appmxlmately 1 lkr for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

CONTAINER 

;lass. Teflon-lined 
Septum. 40 ml capacdy 

Glass. Teflon-lined 
Septum, 40 ml capacity 

Above or Glass, 2-4 OZ. 
capacity 

Glass, Teflon-lined cap 

Glass, Teflon-lined cap 

PRESERVATfON 

Cool, 4O C, if there is 
presence of residual 
chlorine then preselve will 
0.5 g ascorbic acid and 
adjust pH to52 with HCI, 
noheadspace 

Cool, 4” c 

Cool, 4’C. adjust pH 4-5 
wth HCI, no headspace 

Cool 4” C, no headspace 

Cool, 4’ C. 35 mg N&O 
per ppm free chlorine per 
liter, adjust pH c2 with 
WO, 

Cool. 4O C, adjust pH to 6 
6 with H,SO, 01 NaOH 

MAXIMUM HOLDING 
TIME 

14 days with preservation 

14 days 

14 days, with preservation 

14 days 

Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted with!” 14 days 
and completely analyzed 
within 40 days 
Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted wilhin 14 days 
and completely analyzed 
wthin 40 days 

METHOD FOR 
ANALYSIS 

Method 8020. GC/PID 
Direct Injection or 
Headspace. Method 5020 
- Purse-and-Trap. Method 
5036 
Method 8260/8240, 
GClMS Purge-and-Trap 
Method 

Method 8030. GC/FID 
Direct Injection or 
Headspace, Method 5020 
- Purge-and-Trap Method 
5030 _ Groundwater using 
Method 5030 only. Method 
8260/8240,GC/MS Purge- 
and-Trap Method 
Method 8040 GC/FID or 
GCIECD 

0, 

Method 8270 GCIMS 

Method 8080 GCIECD 

Lauds Testing Laboratc- .c. Inc. 
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B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-646, 3rd Edition) (continued) 

PARAMETER 

Polynuckar Aromatic 
Hydrocarbons (PAHs) 

Chlorinated Hydrocarbons 

Organo-phosphorus 
Pesticides 

Chlorinated Herbicides 
(i e.. 2.4-D and 2.4.5TP) 

MINIMUM VOLUME 
REQUIRED 

Approximately 1 liter for 
liqutd sample 

Approximately 50 grams 
for sludge or solid sample 

Approximately 1 liter for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 

Approximately I liter for 
liquid sample 

Approximately 50 grams 
for sludge or solid sample 
Approximately 1 liter for 
liquid sample 

Approxtmately 50 grams 
for sludge or solid sample 

CONTAINER 

Glass. Teflon-lined cap 

Glass, Teflon-lined cap 

Glass. Teflon-lined cap 

Glass. Teflon-lined cap 

PRESERVATION MAXIMUM HOLDING 
TIME 

Extracted within 7 days 
and completely analyzed 
wlthm 40 days 

Extracted within 14 days 
and completely analyzed 
within 40 days 
Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracled wilhin 14 days 
and completely analyzed 
within 40 days 
Extra&d within 7 days 
and completely analyzed 
within 40 days 

14 days 
Extracted within 7 days 
and completely analyzed 
within 40 days 

Extracted wthin 14 days 
and completely analyzed 
w,,h,n 40 days 

METHOD FOR 
ANALYSIS 

Method 8310 HPLC 

Method 8270 GClMS 

Method 8270 GClMS 

Method 8140 GClNPD or 
GCINPDIECD 

Method 8150 Extraction 
and EsterRcabonlGC-ECD 

Laucks Testing Laboratories, Inc 
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B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-W& 3rd Edition) (continued) 

20 grams for solids 

Approximalely 50 grams 
for sludge or solid sample 

C. WASTE EVALUATION - GENERAL 

Approximately 200 grams 

Approximately 50 grams 

CONTAINER 

Glass, Teflon-lined 
Septum 40 ml capacity 

As above or glass, 2-4 oz. 

Glass. Teflon-lined cap 

CONTAINER, 

Glass. Teflon-lined cap 

- 

headspace 

METHOD FOR 
ANALYSIS 

Method 8260 Purge-and- 
Trap GClMS 

Method 8270 GClMS 

PRESERVATION 

“lx Mdals 

MAXIMUM HOLDING 
TIME 

I Not swzcified 

METHOD FOR 
ANAl YSIS 

Semivolatiles, 
PesticideslHerbicldes - 14 
days until extraction. 
Follow analytical protocol 
for aqueous holding bme 
or holding lime from 

_. ., ..-.-.-. 

Lauds Testing Laboratc Inc. 
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WASTE EVALUATION - GENERAL (continued) 

I 

Corrosivity 100 - 500 ml 

CONTAINER 

None specified 

Plastic 

Plastic or Glass 

PRESERVATION 

No preservation for solid 
sample Add HNO, to pH 
~2 for liquid sample 

MAXIMUM HOLDING 
TME 

14 days 

28 days for Mercury 
6 months for others 

METHOD FOR 
ANALYSIS 

Method 1010 Pensky- 
Martens Closed-Cup 

Method 1020 Setaflash 
Closed Cup Method 
Method 1110 Corrosivitv 
Toward Steel 

See Methods for Metals 
Analysis 

METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA SW-848,3rd Edition) 

PARAMETER 

Mercury, TotatlDissolved 

Mercury. Total 

Mefals. Total 
Metals, Dissolved 

’ For individual meta . . . . . . 

MINIMUM VOLUME 
REWIRED n 

100.200 ml for liquid 
sample 

Approximately 5 grams for 
sokd sample 
300 ml for liquid samples Plastic or Glass 

Approximately 10 grams 
for solid samples 

CONTAtNER 

Plastic or Glass 

PRESERVATION 

HNO, to pH c2 for total 

Filter an site, HNO, to PH 
~2 for dissolved 
HNO, to pH ~2 for total 

Filter on site, HNO, to pH 
~2 for dissolved 

MAXtMUM HOLDING 
TIME 

28 days 

6 months 

METHOD FOR 
ANALYSIS 

EPA 245.1 for water 
or EPA 7470A 

EPA 7471A for sediment 
Cold Vapor Method 
Flame AA- See Individual 
Metal Methods 
Emission AA- See 
Individual Metal Methods 
Graphite Furnace AA- See 
lndwidual Metal Methods 
or ICP-- 200.7 or 6010 

the aggregate minimum volume is determined by the number of discrete analytical methods not the sum of all . tne manrlauaf analytes. 

Laucks Testing Laboratories, Inc. 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA SW-646,3rd Edition) (continued) 

PARAMETER 

iexavalent Chromium 
.CP 

MINIMUM VOLUME 
REQUIRED 

200 ml for liquid sample 

Approximately 50 grams 
for solid samples 

4luminum (AI)” 100 ml for liquid sample 

Wimony (Sb)- 

Approximately 5 grams for 
sotii samples 
100 ml for liquid sample 

4rsenic (As)” 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 9rams for 
solid samples 

Barium @a)” 100 ml for liiurd sample 

Beryllium (Be)” 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Boron (8) 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Each metal can alss 

Approximately 5 grams for 
solid samples 

Be analyzed by EPA 2 

CONTAINER 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic only 

1.7, EPA 6010A, or E 

COOI. 4’ c COOI. 4’ c 
HNO, to pH ~2 HNO, to pH ~2 

COOI, 4” c COOI, 4” c 

HNO, to pti ~2 HNO, to pti ~2 

Cool. 4a c Cool. 4a c 

COOI, 4” c COOI, 4” c 

6 months 6 months 

6 months 6 months 

6 months 6 months 

METHOD FOR 
ANALYSIS 

EPA 216 4 or EPA 7196A 
EPA 216.5 or EPA 7197 
Extraction/AA Method 

EPA 7196 Colorimelrlc 
Method 

EPA 202.1, Flame 
EPA 202.2 or EPA 7020, 
FllrnaC.3 

EPA 204.1 or EPA 7040, 
Flame 
EPA 204 2 or EPA 7041, 
FUrnaW 
EPA 206 3 or EPA 7061. 
Hydride AA 

EPA 206.2 
or EPA 7060. Furnace AA 

EPA 206.1 or EPA 7090, 
Flame AA 
EPA 206.2, Furnace AA 

EPA 210.1 or EPA 7090. 
Flame AA 
EPA 210.2A or EPA 7091, 
Furnace AA 
Curcumin Calorimetric 
EPA 212.3 

Lauds Testing Laboratc --Q Inc. 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1993, or APHA Standard Methods, 15 
Edition. and EPA SW446,3rd Edition) (continued) 

PARAMETER 

Cadmium (Cd)” 

Calcium (Car 

Chromwm (0)” 

Cob&l (Co)” 

copper (CU)” 

Gold (Au)* 

Iron (Fe)” 

’ Each metal can also 

MINIMUM VOLUME 
REWIRED 

100 ml for liquid sample Plastic or Glass 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample Pksbc or Glass 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 

100 ml for liquid sample 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 
100 ml for ttquld sample 

Approximately 5 grams for 
sotta samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 

18 analyzed by EPA 21 

- 
CONTAtNER 

Plastic or Glass 

Plastic or Glass Plastic or Glass 

Plastic or Glass Plastic or Glass 

Plastic or Glass Plastic or Glass 

Plastic or Glass Plastic or Glass 

iii 1.7, EPA 6010A, or EF 1.7, EPA 6010A, or EF ,n 6020. 

METHOD FOR 
ANALYSIS 

EPA 213.1 or EPA 7130, 
Flame AA 
EPA2132forEPA7131, 
Furnace AA 
EPA 215.1 or EPA 7140. 
Flame AA 

EPA 216.1 or EPA 7190. 
Flame AA 
EPA2162 or EPA 7191, 
Furnace AA 
EPA 216.3 or EPA 7196, 
Chelation Extraction 
EPA 219.1 or EPA 7200, 
Flame AA 
EPA 219 2 or EPA 7201, 
Furnace AA 
EPA 220.1 of EPA 7210. 
Flame AA 
EPA 220 2. Furnace AA 

EPA 231 1. Flame AA 
EPA 231.2. Furnace AA 

EPA 236.1 or EPA 7360. 
Flame AA 
EPA 236 2. Furnace AA 

Laucks Testing Laboratories, Inc. 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15 
Edition. and EPA SW-846,3rd Edition) (continued) 

Magnesium (MgY 

Appmximatety 5 grams for 
solid samples 
100 ml for liquid sample Plastic or Glass 

Manganese (Mny 

Approximafefy 5 grams for 
soiid sample; I 
100 ml for liquid sample Plastic or Glass 

Molybdenum (MO)” 

Approximately 5 grams for 
solii samptes 

1 100 ml for liquid sample 1 Plastic or Glass 

COOI. 4’ c 

HNO, to pH ~2 

COOI, 4’ c 

HNO, to pH ~2 

COOI. 4” c 

HNO, to pH ~2 

COOI, 4” c 

HNO. to oH ~2 

6 months 

Flame AA 
EPA 239 2 
or EPA 7421. Furnace AA 
EPA 242.1 or EPA 7460, 
Flame AA 

6 months EPA 243.1 or EPA 7480, 
Flame AA 
EPA 243.2 or EPA 7461, 
Furnace AA 
EPA 246 1 0, EPA 7520. 6 months 
Flame AA 
EPA 246 2. Furnace AA 

6 months EPA 249.1 or EPA 7610 
I I’ I 

COOI. 4’ c 
I _-’ 

.._. _. 
EPA 249.2, Furnace AA 

I 

Potassium (KY 
I I I 

1 CU ml for liquid sample 1 Plastic of Glass ) HNO, to pH (2 6 months EPA 258.1. Flame AA I 

HNO, to pH ~2 6 months 
I 

EPA 270.2 or EPA 7740. 
Furnace AA 

Approximately 5 grams for COOI, 4” c 

l * Each metal can also be analyzed by EPA 200.7, EPA 6010A, or EPA 6020. 

EPA 270.3 EPA 774,, 

Lauds Testing Laboratr * Inc. 
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METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1963, or APHA Standard Methods, 15 
Edition. and EPA SW-646.3rd Edition) (continued) 

Sodium (Na)” 

Approximately 5 grams for 
solll samples 
100 ml for liquid sample 

Thallium (Tt)- 

Tin (%I)^ 

Titanium (Ti)^’ 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 grams for 
solid samples 
100 ml for liquid sample 

Approximately 5 Qrsms for 
solid samples 
100 ml for liquid sample 

Vanadium (V)‘” 

Approximately 5 Qrsms for 
solid samples 
100 ml for liquid sample 

Approximately 5 9rams for 

HNO, to pti ~2 6 months EPA 286.1 or EPA 7910, 
Flame AA 

COOI. 4’ c EPA 286 2 or EPA 7911, 
Furnace AA 

HNO, to pH c2 6 months EPA 289.1 or EPA 7950, 
Flame AA 

COOI. 4” c EPA 289.2, Furnace AA 

’ Each metal can also be analyzed by EPA 21 00 1.7, EPA 6010A, or EP A 6020. 

CONTAINER 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

COOI. 49 c EPA 279.2 of EPA 7841. 

Cool. 4’ c EPA 282.2, Furnace AA 

HNO, to pH ~2 6 months EPA 283 1, Flame AA 
EPA 283 2. Furnace AA 

COOI. 40 c 

Latrckr Testing Laboratories, Inc 
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E. GENERAL: MINERAL ANALYSISNOLATILES - DRINKING WATER or TITLE 22 CAUDOHS 

r,mau* “I v-s 

Plastic or Glass 
Plastic or Glas S 
Plastic or Glas 

Total Dissolved Solids IOOml 

Total Hardness 50 - 100 ml 

Plastic or Glass 

Plastic or Glass 

Zinc” 
Volatile Organics (VOAs) 

100 mt 
2 - 40 ml containers 

Plastic or Glass 
Glass, Cap tetlon-lined. 40 
ml. 

l Each metal can also be analyzed by EPA ZOO.7 or EPA 6010A. 

he analyte list 

PRESERVATION 

‘lone 

:oot, 4* C, additional 
wzsewation depends on 

MAXIMUM HOLDING 
TthlE 

---- 

I 
I lmmediate 

METHOD FOR 
ANALYSIS 

_.-- 

I 
1 EPA Method 150.1 

SOOI, 40 c 

HNO, to pH <2 
COOI, 4’ c 

HNO, to pli <2 
Cool, 4” c 

14 days 

6 months 
26 days 

6 months 
46 hours 

pti Meter 
EPA Method 310.1 
Tttrimetric Method 
Flame AA EPA 215.1 
EPA Method 325.3 
Titrimetric Method 
Flame AA EPA 220.1 
EPA Method 425 1 
Calorimetric 

6 months 
8s 

I 
i’ 

I 
r,ame AA EPA 236.1 
Flame AA EPA 242 1 
Flame AA EPA 243.1 
Flame AA EPA 273.1 

Irbidlmetric 
1201 

HNO, to pH <2 

cd. 4” c 

HNO, to pH ~2 

7 days 

6 months 

EPA Method 160 1 
Gravimetric 
EPA Method 130.2 
Tiirimr,ric 

I I “.’ 
._ ._ 

Standard Method 314-A ,. 
1 Calculation 

HNO, to pH <2 ( 6 months 1 Flame AA EPA 269.1 
No headspace, HCI to 1 14days 1 EPA Method 524.2 
pH<Z, if reslduat chlorine 
then preserve with Na,SO, 
or Ascorbic Acid 
Wash State No 
headsaaca and HCI to PH 

boratori-- Inc. 
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F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CAUDOHS 

EPA 218 2, Furnace AA 

G. GENERAL PHYSICAL ANALYSIS: DRINKING WATER or TITLE 22 - CALlDOHS 

Laucks Tesring Laborarories, Inc. 



SOP No: LTL-4002 
Revision: 6 
Date: 7/l 4J98 
Page: 48 of 52 
Replaces: 5 

H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS 

PARAMETER MINIMUM VOLUME 

Alkalinity 
Ammonia Nitrogen 

1 looml 
1 50-100ml 

100rnl 

MO, 
CyWde 

Electrical Conductivity 

Fluorides 

100ml 

50 ml 
5OOml 

50 - 100 ml 

300 ml 

I 

MBAS 500 ml 

- 

CONTAINER PRESERVATION 

Plastic or Glass 
Plastic or Glass 
Plastic or Glass 

Plastic or Glass 
Plastic 
Plaslic or Glass 

COOI. 4” c 
COOI. 4” c 
COOI, 4” c 
H,SO, to pli <2 
COOI. 4” c 
NOW 
NOM 

Plastic or Glass 
I 

COOI, 4” c 
yso, to pH <2 

I 
Sterilized Plastic Bottles 1 Cool. 4” C 

1 N&O, preserved for 

Plastic or Glass 
Plastic or Glass 

Plastic or Glass 

presence of free chlorine 
COOI. 4” c 
crJo1. 4” c 
NaOH lo pH .12 
COOI. 4” c 

_“; 

MAXIMUM HOLDING METHOD FOR 
TIME ANALYSIS 

14 days EPA 305 1, Tilrimelric 
14 days EPA 310.1 .Titrimetric 
28 days EPA 350 1, Calorimetric 

48 hours EPA 405.1 
28 days EPA 212.3 .Curcumin 
28 days EPA Method 325.3, 

Merclw Nilale or 
EPA 300.0. Ion 

28 days 

48 hours 

1 EC Meter 
EPA 340 2, 
Ion Specib Eleclrode or 
EPA jOO.0, Ion 
Chromatography 

1 EPA 425 I. 
Colorimelric 

Lamb Testing Laborat, - Inc. 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

Nlirale Ntirite NHqen 

Nitrite Nitrogen 

100 ml 

50 ml 

Plastic or Glass 

Plastic or Glass 

Odor 
Oil and Grease 

Orthophosphate 
PH 

200 ml 
1 liter 

50 ml 
50 ml 

Phenoltcs 

Radioactwitv 

I 
500 ml 

I i-18 liters 

Silica 50 ml 

Plastic or Glass 
Glass 

Plastic or Glass 
Plastic or Glass 

I 
Glass 

I Plastic or Glass 
Glass only for Tntium 
Plastic 

I 
1 50ml 

25 ml 

I 
( Plastic or Glass 

Plastic or Glass 
I I 

Total Dissolved Solids 1OQml Plastic or Glass 

EPA 300 0. Ion 

Lauds Testing Laboratories, Inc. 
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H. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS (continued) 

PARAMETER 

r0td Hardness 

fatal Kjeldahl Nitrogen 

i&l &ganic Nibogen 
TON-TKN-NH,-N 
rotat Petroleum 
Yydmarbms Scan, by 
SC 

r0t.4 Petroleum 
Hydrocarbons as Gas, by 
32 

Total Petroleum 
Hydrocarbons as Diesel. 
by GC 

Total Phosphate 

Total Residue 

Total Settleable Solids 

Total Suspended Solids 

Total Volable Solids 

TOX 

Turbidity 

MINIMUM VOLUME 
REQUIRED 

50-100 ml 

1 liter 

400 ml to 1 liter 

Approximately 50 grams 
for a solid sample 
40 ml 

Approximately 20 grams 
for a solid sample 
1 liter Glass 

Approximately 50 grams 
for a sotii sample 
50 ml Plastic or Glass 

1OOml Plastic or Glass 

1 liter 

100ml 

IOOmt 

500 ml 

100 ml 

CONTAINER 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Glass 

Glass 

Plastic or Glass 

Plastic or Glass 

Plastic or Glass 

Amber Glass, Teflon 
Septum 
Plastic or Glass 

PRESERVATtON 

HNOJ to pH <2 

COOI. 4’ c 
Add H$jO, to pH <2 
Cool. 4’ c 
Add t&$0, to pH ~2 
COOI. 4y c 

Cool, 4” C. Methanol 
presewdiin may be a 
requirement of some 
states so *tale regulations 
must be consulted 

Cool. 40 c 

COOI. 4y c 

Cool. 4” c 
Add H&O, to pH ~2 
COOI, 4’ c 

Cool. 4” c 

COOI, 4” c 

Cool, 4” c 
Add H,SO, to pH ~2 
COOI. 4” c 
Add H,SO, to pH ~2 
COOl,4’C 

MAXtMUM HOLDtNG 
TIME 

6 months 

26 days 

26 days 

14 days. but lhis may vary 
between states so 
reoulabons mwt be 
cokulted 
14 days 

14 days 

26 days 

7 days 

46 hours 

7 days 

7 days 

7 days 

46 hours 

METHOD FOR 
ANALYSIS 

EPA 130 2. Titrimetric 
Standard Method 314-A 
Calculation 
EPA 351.4, 
Ion Specific Electrode 
EPA 351.4 and EPA 350 : 

WTPH-HCID by GClFlLl 
or 
Modified Method 8015, Gl 

WTPH-G by purge and 
trap GClFlD 
0, 
Modified Method 8015. 
GClFlD 

WTPH-D by GClFlD 
or 
Moddied Method 8015, 
GWFID 
EPA 365.4, 
Calorimetric 
EPA 160.3, 
Gravlmetric 
EPA 160.5, 
lmhaff Cone 
EPA 160.2, 
Grevimetric 
EPA 160 4, 
Gravimetric 
EPA 450.1 or EPA 9020, 
TOX Analyzer 
EPA1901 

Lauch Testing Laborato! 
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CHECKLIST FOR ANALYSES WITH SHORT HOLDING TIMES 

To be completed prior to release of release of samples to laboratory 

Correct test codes are entered 

Dates and times received and collected are correct 

Matrices are correct 

Sample 1.D.s are correct 

I certify that all of the above have been checked and were found accurately entered 
in the LIMS. 

(Signature) (Date) 

Lauds Testing Laboratories, Inc. 



LAUCKS TESTING LABORATORIES INC. 
Seattle, Washington 

SOP #:LTL4103 

Title: Reviewing a Sample Delivery Group (SDG) and Updating Projqc in the LIMS 

Revision History 
Number m 
0 4109196 

Approved by: AL- 
Karen Katz. Laboratory Dir&or 

Date. +‘9/‘q6 

Date: y-c/-y4 

Date: $/?/$& 



SOP No 
Revision: 
Date: 
Page: 
Replaces: 

LTL-4 103 
0 

4109196 
2 of 1 I 

None 1 

Table of Contents 

1. MTRODUCTION AND SCOPE ..................................................................................................................... 3 

1.1. METHOD DESCRIPTION ..................................................................................................................................... 3 
1.2. DEFlN”,ON OF TEKVS ..................................................................................................................................... 3 

2. EQUIPMENT LIST.. ................. ..-......-“...-.....-.............................” ....................................................... 3 

2.1. EQUIPMENT ................................................................ : .................................................................................... 3 

3. OPERATION PROCEDURES ................................................................................. ..- ................................... 3 

3. I. ~vm~~c THE SDG ENTRY IN LMS .............................................................................................................. 3 
3.2 ENTERJNG A WORK ORDER MO ‘PROJQC’ OF LIh4S .......................................................................................... 5 
3.3 CREATING A NEW PROJQC ................................................................................................................................. 6 

APPENDIX I.. ...................................................................................................................................................... 9 

E,U,PLE OF SDG ENTRY IN LIMS .......................................................................................................................... 9 

APPENDIX II ................................... ..-................................................-..................- .......................................... lo 

E,x.&~PLE OFPROJQ~ 18 LIMS ............................................................................................................................... 1C 

.4I’PENDJX III.. .._._.“.___...__...-...” .............................................................................................................. 11 

E,WIPLE OF SDG P,WERWORL ............................................................................................................................. 11 



SOP No 
Revision 
Date 
Page: 
Replaces: 

LTL--I IO; 
0 

4/09196 
-3 of11 

None 

1. Introduction and Scooe 

1.1. Method Description 

1.2. 

1.1.1 The project manager (PM) or their designee reviews the LIMS computer entry 
versus the chain-of-custody (COC) for accuracy. This should be done as soon as 
practical and within twenty-four hours (24) of sample receipt. 

1. I .2 This method is restricted to use by the person (usually a project manager) who 
performed the work order transmittal. 

Definition of Terms 

1.2.1. SDG - Sample Delivery Group 

Projqc - Project QC section of the LIMS. This is where all of the work orders for 
a specific project are listed with additional information about the QC requirements, 
TATS and deliverables. 

2. Eauinment List 

2.1. Equipment 

2.1.1. The person performing this procedure must have access to a computer which is 
connected to the LLh4S. 

3. Oneration nrocedures a 

2.1. Reviewing the SDG Entry in LIMS 

3. I I Once a work order has been transmitted, go to the SDG section of the LIMS. 
This is done by entering [SDG. space, SDG name] at the J( 1): prompt. The SDG 
name is found in the fractions sections of the work order in the SDG field labeled 
‘SDG#’ Example - J(1): SDG HCST4. See Appendix I for an example. 

3.1.2 In the SDG vet-i@ that all the samples have been entered and that the correct 
‘fraction’ of the SDG (LG. V. P. etc.). The letters refer to the type of analysis, 
i.e.. Inorganics. GC, Volatiles. and PAHs. These are a few of the types of 
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&actions which might be contained in a SDG. It is not important to know the 
abbreviations. However, it should be verified that all analyses for each sample can 
be found in the SDG by looking at the various fractions for that SDG. A fraction 
may contain more than one analysis. For instance an ‘I’ fraction (inorganics) might 
have TOC, Metals and TSS. 

3.1.3 When the SDG name is entered at the J( 1): prompt, the ‘first’ page of the first 
6action of a SDG will be displayed. The first fraction is determined alphabetically 
based upon the letter associated with an analysis. For instance, if a work order has 
analyses for GC analysis (G), metals (I) and PAHs (P), the fractions of a SDG 
would be listed in LIMS with GC analyses first. metals second, and PAHs last. 
The information contained on the first page is: 

l Laucks sample ID 
l QC Designations 
l Client ID 
l Matrix 

3.1.4. Verify that all the samples for that fraction (analysis ) have been entered. this is 
facilitated by entering [F6] which displays the second , third and fourth pages of a 
fraction. [F6] is a toggle key which pages through the four screens of each SDG 
entry. The far left hand column of the computer screen will always display the lists 
of the SDG names with the fractions appendix letter. Example - GSIO l&(GC 
Fraction), GSIOI~ (inorganics fractions). See pages 1.2 and 3 of Appendix I for 
examples of each page of a SDG. 

3.1.5 The second page of a SDG contains the Laucks samples ID. the VTSR (Verified 
Time of Sample Recpipt) and date collected information. 

3.1.6 The third page of a SDG contains the Laucks sample ID and the specific analysis 
requested. It is important to review this page carefully. If there are many samples 
in that fraction, they may not all be visible at once. Move down the screen to view 
all samples by repeatedly pushing the down arrow key. [J]. 

3.1.7 Once this fraction has been checked. the other fractions can be checked by using 
the [F3] (moves the cursor up) and [F4] (moves the cursor down) function keys to 
place the cursor on the next fraction of the SDG. It is displayed in the column on 
the left of the screen.. It is possible to view the same page of different fractions by 
just moving the cursor to the next fraction. For example, if you are in page three 
of a fraction, when you move to the next fraction. page three of this fraction will 
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be displayed. (F6j controls the page selection of the SDG, [F3] and [FJ] 
respectively in the far left column. 

3.1.8 If corrections are necessary. return the COC and log-in documents to the Sample 
Control department. If the person performing the review makes the corrections. 
the changes must be saved by entering F8]. 

3.1.9 To exit the SDG, enter [Fl] until the J(1): prompt is displayed 

3.2 Entering a Work Order into ‘Projqc’ of LIMS 

32.1 At the J(I): prompt. enter [projqc. space, projqc name]. Example - J( 1): projqc 
OHM Hawaii. If you are not sure of the projqc name. a name may be entered 
which% similar. This will bring up the projqc in the vicinity of the name which is 
desired. The cursor is moved up, p3], or down. [F4), to the desired name. 
The projqc names will be displayed in the far left column of the screen. See page I 
of Appendix II. 

3.2.2 Once the correct project name is displayed. move the cursor down to the next 
empty line in the work order column. enter the work order number. The SDG will 
appear in the SDG list column. Move the cursor to the matrix columns (W = 
Water, S = Soil, 0 = Oil). Under the appropriate column, enter the number of 
samples for each matrix. If the SDG is to remain open. no other information 
should be added. Enter [FS] to save the updated SDG. 

3.2.3 It the SDG is to be closed, the due date for the data to be submitted to the 
reporting department and the due date for the hardcopy report to the client must 
be entered into the appropriate columns, These dates are displayed in Projqc as 
‘G&e’ and ‘Client’ respecttvely. See page 1 of Appendix II. Enter [FS] to save 
these changes. 

32.4 SDG closure is determined by several factors: 

l The number of samples in the SDG, per the EPA definition. should not 
contain more than twenty samples of the same matrix received over a. 
period of not more than I4 calendar days. 

l If it is known that more samples will be arriving for the same project in 
less than fourteen days, and the SDG is not fidl. it may be desirable to 
maintain the SDG in ‘open status until arrival of the next samples. 
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l If the client desires a fast TAT for the hardcopy package, the SDG 
should be closed regardless of the number of samples in it. 

These are judgment decisions with the exception of the EPA definition of an 
SDG), which must be made by the project manager. 

3.2.5 Once the SDG has been closed, send e-mail notification of the closure to all 
departments affected. This would be any department involved with the analyses 
for the work order, Sample Control and the reporting depattment. 

32.6 Finally, the paperwork is submitted to the reporting department detailing the 
nature and status (open or closed) of an SDG. The forms submitted would be the 
following, arranged in the order listed below: 

l Pre-package checklist 
. Chain-of-Custody forms (original or top. white copy) 
. * Sample Receipt Log (1) CLP (original) 
. * Supplemental Sample Receipt Log (original) 

* A copy of each of these forms must be made and attached to the copy of the 
COC for the transmittal. 

See Appendix III for examples of these forms. 

3.3 Creating a New Projqc 

3.3.1 When a new projectfommences. it may be necessary to create a new entry in 
Projqc. The factors which would determine if this is necessary may include the 
following: 

l The complexity of the project 
l The duration’of the project 
l How many laboratory departments are affected by the project 

Projqc entries are applicable to both CLP and non-CLP project. The information 
contained in this section of the LIMS is accessible by all laboratory staff who have 
rights to the LIh4.S and is a valuable form of communication for project 
requirements. However. it does not take the place of kick-off meetings for 
projects or e-mail regarding specific samples problems. 

Lattcks Testittg Laboratories. It~c. 
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3.3.2 

3.3.3 In the ‘Client Code’ field, enter the correct client code for this work order. This 
can be found in the work order. Push [Enter]. The cursor will next appear in the 
‘Desc:’ field. 

3.3.4 In this field enter a brief description (one cryptic sentence) of the project. Push 
Enter]. the cursor will next appear in the bottom line ofthe projqc header. Enter 
the correct information for these questions (QAPP?, pH/Temp?). This would 
usually be ‘yes’ ifthe project is CLP or WSACE (US Army Corps of Engineers). 

3.32 Due to software complications. in the field ‘Sort by (W/S):’ it is best to enter p]. 

3.3.6 Enter [F8] to save this new projqc. Item 3.3.1 through 3.3.5 would be 
considered the header information for a projqc. This is page 1 of the projqc. It is 
here that the work orders for that project will be entered when the samples arrive 
at the laboratory 

3.3.7 Next go to page 2 of the projqc. This is accomplished by pushing [F6]. The 
header information will already be there. The information which must be entered 
here is: 

To create a new projqc entry, enter [projqc] at the J(1): prompt. This will display 
the first projqc entry in the LIMS. The cursor will be in the field called ‘Proj 
Name:‘. Enter the name of the new projqc entry. this name may consist of up to 
ten characters, alpha and numeric, and one underscore in the place of a hyphen. if 
desired. Once entered, push [Enter]. The cursor will move to the next field. 
‘Client Code’. See page 1 of Appendix II. 

l Results TAtj(Fax) 
l Repon TAT (hardcopy) 
l Deliverables - CLP. LTL (Laucks Testing Laboratory or non-CLP) 
l MF’R - Monthly Progress Report (required for HAZWIUP projects) 
l EDD deliverables - CLP or LTL (any non-CLP, custom EDD) 
l Deliverables Comments - Any special project comments 
l Penalties - enter any applicable penalties here 

Enter [FS] to save this information. 
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3.3.8 Next go to page three of the projqc. This is accomplished by entering [Ctrl,F6] 
of a project can be written as an overvie&. See page three of Appendix II. 
The information contained here is: 

l Client name 
l Project Name 
l Overview 
l Schedule 
l Analytes 

l Protocol 
l QC 

l Turnaround 
l Penalties 
l CRDLS 
. Holding Times 
l Deliverables 
. Additional Comments 

After entering this information, enter FS] to save it. It may be advantageous to enter FS] 
periodically as the information is entered to prevent loss in the event of a power surge. 

. 

- -.--.-- _.._ ----__ 
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Appendix I 

Example of SDG Entry in LIMS 
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GSIOl 
KEYS 

GLSOBS 
GLSOlT 
GLSOIV 

S5G Database - 
Created: 10112/c 
Updated: 10/23/c 

Client: GSi fT?FI 80151 J?4 
Max. Samps: a 

GLSOSE Work Samp 
GLSOPI Ord Nun QC 
GLSOSO 
GLSOSP 
GISO9S 9510423 
GLSOST 9510423 2 
GLSOPV 9510423 03 

GsxolG /I 
9510423 04 

GSIOlI 9510434 u 
GSIOlP 9510434 ,z 
GSIOlV 

I/ 
9510434 03 MS 

GSIOZG 9510434 05 BbE 

Client IO Mat TS p?I 

3952/SB-952-l/SS4.6-8/TX 
3952 /SB-952-l/SS9.16-18 /TX 
3952/SB-952-2/SS4.6-8/LK 
3952/sB-952-2rsss.a-loILK 
3952 !SB-952-1O/SS8.14.-16LK 
3952fSB-952-3/SS3.4-6/LK 
3 fZ/SB-952-3/SS6.10-12iLX 

-509 00- -S?OON-’ - 

sea 

GSIOZI 9510434 Qg 
GSI02P 9510434 07 M-.&STY-5092500-F9-1 
GSIO2V 3510459 a 39$2/SB-952-4/SS4.6-8/TX 
GSI03G $I510459 u 3952/SB-952-4/SS7.12-14/~Jz 254.2 

g510459-~= =3952/SB-952-5fSS4.6-8I~A =+=a 
Bg52/SB-952-5/SS6,10-12fLK g87 

9510459 08 
9510459 - 
9510497 !J.l 
9510497 oz 
95105dO !?J, 

9510540 oz 

Associated 
Blank 

31018GSVSL~ 
31018GsvsL% 
31018GSVSL~ 
31018GSVST,k 
31018GSVSL& 
31018GSVSn 
31018GSVS~ 
31017GSVWLC 
3JOl7GSWaC 
31017GSVWT.< 
31018GSVSa 
31018GSVSw 

- 018GSV51~~ 
31018GSVSLS 

31018GSVSLF 
31018GsvsLc 

~952/~a-952-5lSS4,6-8/~ s&i 
3952/SB-952-6lSS6.10-12/Lic sso 
3952/SB-952-i'lSS3,4-5/LK sic 3lolaGsvsLu 
3952/SB-952-7/SS8/4-16lLK 
Bg52/sa-952-3fss3.4.0-6.0 

3952/sa-952-9/ss6.10.0-12 sx 
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SDG Database Repor- 
Dage 2 

Lauckr Testing Labs Rmpoti Date: D1/25/96 

SDG Greup : GSiOl Data Due: &I/10/95 
Fraction : s 
Prqect : AFCE?/Chanu+e 952 C:iant: G i I??9 8015) JP4 
SA.9 Number: case Numnor: - 

Work Samp Date 
Ord Num VTSR Col'eczed 

9510423-01 10/11/95 10/10/95 
9510423-02 10/11/95 lO/lO/95 
9510423-03 10/U/95 lo/IO/95 
9510423-04 10/U/95 10/10/95 
9510434-01 10/12/9S 10/11/95 
9530434-02 10/12/95 iO/11/95 
9510434-03 10/12/95 :0/U/95 
9510434-05 10/12/9S 10/10/9S 
9510434-06 10/12/95 10/10/95 
9510434-07 10/12/9s lO/lO/9S 
9510459-01 lO/l3/95 10/x/95 
9510459-02 10/13/9s 10/11/9s 
9510459-03 10/13/95 10/x/95 
9510459-04 10/13/95 10/x/95 
9510459-07 10/13/95 10/12/95 
95104~948 .>0/13/95 10/12/95 
9510459-09 lO/i3/95 10/12/95 
9510497-01 10/14/95 10/12/95 
9510497-02 10/14/95 :0/12/95 
9510540-01 10/17/95 10/15/95 
9510540-02 10/17/95 10/15/9s 

Page 2 
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SDG Database Repcr- 
Page 3 

Laucks Testing Laba Rapor, oat*: 01/25/96 

SDG Group : CSTOl Date Due: a 
Praction : E 
Projsc : w Client: GSI f?FH 80151 JP4 AP C 
S&S NULMer: Case Number: - 

Work SD? 
Ord Num 

951042341 
9510423-02 
9510423-03 
9510423-04 
9510434-01 
9510434-02 
9510434-03 
9510434-0s 
9510434-06 
9510434-07 
9510459-01 
9510453-02 
9510459-03 
9510453-04 
951045947 
9510453-58 
951045949 
9510497-01 
9520497-02 
9510540-51 
9s10540-52 

Practiona 
JP4 ----------- 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 
- 

- 
- 
- 

- 
- 

- - 
a- 

- 
- 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 

- 

- 

- 

- 

- 
- 
- 

- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- - - - -9 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Page 3 



OHM 
KEYS 

HC MANANN 
'c-MANms 

.iC~MANldWW 
' KIT ARC0 

i 

LOW-APB IN 
LOW-AFB-OR 
MCCiiORDjlFB 
MCCIiORDLTX4 

i 

MEPRO-TBT 

- Project QC Requirements Database 
Proj Name: OKM+iAWa Client Code: OHM HAWAII Created: J2/lgtc 
Desc: UST sites Updated: 01/22/c 
QAPP? X pH/Temp? X Sort by (W/S): E BY : DIANA 

Matrix 
OrdS Last Date SDGS Office Client w s 0 

9512516 12/19/95 p1033 01131196 02/02f96 2 3 
9601349 01/22/96 DO34 02/20196 02/22/96 2 1 
9601351 01/10/96 HI035 1 
9601587 01122196 a034 02120196 02/22/96 2 6 

OHM-SITEF 
- PASCO AIR 

PASCO-P 
PASCO-S 

- PASCO-W 
Q CITY F 
StiGIT- 

a SODASPRING 
= 

F7=Del,,Name I=Write,,In-use S=Print,Help menu,PrtSc 

= = > 

lO=More,Belp,Key 
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OHM 
KEYS 

HC MANANN 
AC-UANANNS 
HC-KANANNW 
KIZ ARC0 
LOW-AFB IN 
LOW-APB-OR 
MCCEORDXFB 
MCCHORDLm 
ECCTRO TBT 
OFm-FmA11 
OHM-SITEA 
OHM-SITEP 
PASCO-AIR 
PASCO P 
PASCO-s 
PASCO-w 
Q CITY F 
S%GIT- 
SODASPRING 

4 Project QC Requirements Database p 
?roj Name: -I Client Code: Om Created: $2f:gt$ 
lest: UST sites Updated: 01/221? 
>APP? y pH/Temp? X Sort by (W/S): I BY DL'JQ. 

Results turnaround 7 WORK DAYS 
Report turnaround 30 CAT,.iAYS 

Deliverables Penalties 
LTL report 
TIP repoti X 
MPR required 
CLP disk 
LTL disk 
Other 
Other 

Deliverables comments 

F7=Del, , Name S=Write,,In-use S=Print,Help menu,PrtSc lO=More,Help,Key 
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File: Y:OnM-+UUMI.?C: 

0.r.: OllZW96 
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; 
KEYS 

/- 
Tsoao 3 ;oap 

dioas 
GLSOIT 
cuoav 
GLSO9E 
GLSOSI 
GLSOBO 
GLS09P 
GLS09S 
GLSOBT 
GLS09V 
GSIOlG 
GSIOlI 
GSIOlP /I 

SDG Database 
SDG Group : GSIOl Date Due: 11/10/95 Created: 10/12/95 
Fraction : I SPVMITO Updated: Jo/17/95 
Project : AFCEElChanute 952 Client: GSI (Inoroanicl 
PROJQC ID : GS Max. Samps: 2r 

Comments : 
m r PROJOC details. Use Cont 01 F6 for o e r 

GSIOlV 
GSIOZG 
GSIOZI 
GSIOZP 

F7=Del,/n,Name 8=Write,/n,In_use 9=Print,Db_enter?,Keys? lO=More,Help,F 
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Example of Projqc in LIMS 
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Appendix III 

Example of SDG Paperwork 
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1. Introduction and Scooe 

This SOP descibes the contents of the different levels of reports at Laucks Testing 
Laboratories. Inc. 

Complete CLP-type data package (level lV): 

A complete data package (level IV) submitted to a client consists of a cover page, a 
narrative, chain-of-custody copies. an index, and a separate section for each anaiyticaI 
fraction containing all forms and raw data. The entire package is paginated sequentialIy 
beginning with RI. 

Forms only data package (level III): 

A “forms only” data package (level III) submitted to a client contains all of the above with 
the exception of the raw data. 

Database Report (level II): 

A database report (level II) contains forms generated f?om the database and includes many 
of the forms in a level III or IV package. The contents are indicated in Appendix I and are 
not described further. 

Paper Job Report (level I): 

A “paper job” report is created for special chemistry and food chemistry and usuaUy 
contains a format specified by the client or results only. The contents are indicated in 
Appendix I and are not described further. 

2. Dacriotion of Contents of Level ITI and IV nackares 

Detailed below are the elements that may be included in a level EI or level IV package. 
Appendix I contains tables that signinify whether an element is incorporated into a 6nat 
report. Client specific requests may dictate that some elements may be added or deleted 
and these are documented during project initiation in the LIM.s system. 

Lacks Testing Lnboratories, kc. 
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2.1 

2.2 

2.2.1 

2.2.2 

2.2.: 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

Cover Page 

The package cover page will contain the laboratory name. client name, work order 
numbers, SDG number and the date. 

Narrative 

Sampie receipt and Identification: 

This section lists all client sample names, the corresponding laboratory sample names and 
the analyses requested for each sample. (The analyses are genetiy abbreviated to three 
letters.) 

Analytical request key: 

This section defines the abbreviations listed in the above section. 

Sample Identification on Forms: 

This sections is used to explain any abbreviations to client sample names on any of the 
forms (occasionally forms software does not accommodate lengthy client sample 1.D.s). 

General remarks on organic analysis: 

These are stock comments contained in the narrative template describing general analysis 
conditions for each of the requested organic fractions. 

Specific remarks on organic analysis: 

These are comments written for each organic analytical fraction descriiig any anomaiies. 
deviations from the specified method. dillutions, holding time violations. corrective actions 
etc. These comments are written by the respective analysts. 

General remarks on inorganic analysis 

These are stock comments contained in the narrative template describing general analysis 
conditions for each of the requested inorganics fractions. 

Specific Remarks on inorganic analysis: 

L.auck Testing Laboratories, Inc. 

__-..--- 
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These are commems wrimn for each inorganic analytical fraction describing any an- 
omalies,deviations from the speci&d method dilution’s, holding time violations,cor- 
rective actions etc. These comments are written by the respective analysts. 

2.2.5 Release of data: 

This page is siened by both the respective project manager and the technical director. also 
contained on this page is information on who to contact regarding specif?c questions as 
well as the laboratory telephone and fax numbers 

Chain-of-Custody Copies: 

This section contains the chains of custody received with the samples as well the Iabom- 
tory receipt and remperamre logs. 

Index 
The index should list all data fractions and sub-fractions with the correspondig page 
numbers. 

Organic fractions 

Level IV Organic data packages are subdivided into five sections: QC Summary, Sample 
Data. Standards Data Raw QC Data and Bench Sheets. 

Level III (forms only) organic data packages contain only the forms Born these sections. 
No bench sheets or raw data are provided. 

Only Volatiles. Semi-volatiles and PesticideflCBs have official CLP form numbers and 
protocol. Every effort is made to ensure that the same information appears on forms for 
all other fractions. 

NOTE: the form numbers that appear below are seen only on forms for Volatiles, Semi- 
Voiatiles and PesticideslPCBs. Forms for all other fractions contain the same information 
but no actual form numbers. 

LOU& Testing Laboratories, Inc. 
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2.5.1 QC Summary: 

The QC Summary conrains the following forms: 
a,) Form II: Surrogate recovery report 
b.) Form III: MSfMSD Recovery report 
c.) Blank spike report 
d.) Form N- Method blank summary 
e.) Form V: Tuning and Mass Calibration Standard 
f.) Form VIII: Internal standards Area Summary 

23.2 Sample Data: 

Sample data contains the following forms and data 
a.) Form I (analysis data sheet) including TICS 
b) Raw Data 

2.5.; Standards Data: 

The standards data below are divided into two formats: Volatile/Semi-Volatile and Peat- 
icid&YB. Every effon is made to ensure that forms for ah other 6actions adhere closely 
to whichever of the two formats is most applicable. 

2.5.2.1 Volatile/Semi-Volatile 
a.) Form VI and Initial Calibration Data 
b.) Form VII and Continuing Calibration Data 

2.5.3.2 Pesticide/PCB 
a.) Form VIII: Pesticide Anaiyticai Sequence 
b.) Form IX: PesticidJPCB Standards Summary 
c.) Form X: PesticidJPCB Identification (positive results) 
d.) Pesticide standard chromatograms and data system printouts for EvaI- 

uation of standard mix AB. and C 
e.) Pesticidestandard chromatogratns and data system printouts for indi- 

vidual standard mix A and B 
E) Pesticide Standard Chromatogmms and data system printouts for aII 

multi-response pesticideslPCBs and quantitation standards 
g.) A copy of the computer reproduction or strip chart recorder output 

covering the 100 fold range 

23.4 Raw QC Data: 

Lads Testing Loboratories, Inc. 

_.---- 
- 
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-rhe -W QC Data b&w are divided into three formats: Volatile, Semi-Volatile, and d 
other fractions. 

2.5.4.1 Volatile 
a) BFB 

1.) Bar graph spectrum 
2.) Mass listing 
3 ,) RIC: Reconstmcted Total Ion Chromatogram 

b.) Blank Data 
1.) Form I including TICS 
2.) Raw data 

c.) Matrix Spike Data 
1.) Form I 
2.) Raw data ’ 

d.) Matrix Spike Duplicate Data 
1.) Form I 
2.) Raw data 

2.5.4.2 Semi-Volatile 
a.) DFTPP 

1.) Bar graph spectrum 
2.) Mass listing 
3.) RK. Reconstructed Total Ion Chromatogam 

b.) Blank Data 
1.) Form I including TICS 
2.) Raw data 

c.) Mauix Spike Data 
1.) Form I 
2.) Raw data 

d.) Matrix Spike Duplicate Data 
1.) Form I 
2.) Raw data 

2.5.4.3 All other fractions 
a.) Blank Data 

1.) Form I 
2.) Raw data 
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b.) Matrix Spike Data 
1.) Forrn I 
2.) Raw data 

c.) Matrix Spike Duplicate Data 
1.) Form I 
2.) Raw data 

2.5.5 Bench Sheets: 

The bench sheets section contains any miscellaneous paper work such as log book pages, 
in-house tracking sheets. in-house chains of custody, extraction bench sheets etc. 

2.6 Inorganics Fractions: 

There are two kinds of inorganics fractions: iMetals and Miscellaneous Inoganics (con- 
ventionals). 

2.6.1 Metals 

2.6.1.1 Cover Page: 

This page lists all samples analyzed and is signed and dated by the analyst 

2.6.1.2 Inorganics .tialysis Data Sheet 
a.) forms I 

2.6. I.3 Quality Control Data 
a.) Form II (part 1): Initial and Continuing Calibration Verification 
b.) Form II (part 2): CRDL Standard for AA and ICP 
c.) Form III: blanks 
d.) Form IV: ICP Interference Check Sample 
e.) Form V (part I): Spike Sample Recovery 
f.) Form V (part 2): Post Digest Spike Sample Recovery 

g.) Form VI: Duplicates 
h.) Form VlT: Laboratory Control Sample 
i.) Form WI: Standard Addition Results 
j.) Form Ix: ICP Serial Dilutions 
k.) Form XIII: Preparation Log 
I.) Form XIV: Analysis run Log 

Laucks Testing Laboratories, Inc. 
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2.6.1.4 Quarterly Verikation of Insmiment Parameters 
a.) Form X. Instrument Detection Limits (quarterly) 
b.) Form XI (part 1): ICP Inter element Correction Factors (annually) 
c.) Form XI (part 2): ICP Inter element Correction Factors (annually) 
d.) Form XII: ICP Linear Ranges (quarterly) 

2.6.1.5 Raw Data 
a.) ICP 
b.) Graphite Furnace 
c.) Mercury 
d.) Cyanide 

2.6. I .6 Digestion and Disriilation Logs 
a.) ICP 
b.) Graphite Furnace 
c.) Mercury 

/ d.) Cyanide 

2.6.2 hfiscellaneous Inorganics 

2.6.2.1 Cover Page 

This page lists ail sampies analyzed and is signed and dated by the analyst. 

2.6.2.2 Inorgnics Analysis Data Sheet 

2.6.2.2 Quality Control Data 
a.) Preparation blanks database Report 
b.) MS/MSD Report 
c.) MS/Duplicate Database 
d.) SRM Report - ._. 

2.6.2.4 Raw Data -_ 
._ 

The Miscellaneous Inorganics raw data is divided into sections by analytes. 

Lnuck Testing Labomtoties, Imz. 



SOP No: LTL.4201 
Revision: 0 
Date: II3 l/96 
Page: 10 of 12 
Replaces: none 3 

Appendix I 

Lauds Testing Laboratories 
Oganics 

Levels of Reporting 

Luuckr Testing Luboratories, Inc 

-. .--.. ..___I__-.- -. ._-- 



SOP No: LTL.4201 
Revision: 0 
Date: l/3 l/96 
Page: 11of12 
Replaces: none 

Lauds Testing Laboratories 
Metals 

Levels of Reporting 
I Level1 I LevelIJ I LevelIll LcVelIv= 

Y indicates that this element is present in the hardcopy delivered to the dient. 



SOP No. L-l-I/ml 
Revision: 0 
Date: l/3 l/96 
Page: 12of12 
Replaces: none 

Laucks Testing Laboratories 
Wet Chemistry 

Levels of Reporting 

Level I Level I3 Level III Level IV = 
CLP 

Narratwe 
Chain-of-Custodv ( Y 
Method IY 1: 

sneers I , 

Y indicates that this element is present in the hardcopy delivered to the client. 
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L Inmductim and Scow 
I. 1 Method Description 

I. I. 1 The purpose of this SOP is to define the procedures used in the inorganics depamnent 
for the cleaning of glassware. The objective is to define a specific method of cleaning 
that is adapted to both the substances that are to be removed, and the determination to 
be performed. 

1.2 Definitions 

1.1.1 DIW = deionized water 

t and Stan&& 

2.1 Standard laboratory glassware, including but not limited to: 

2.1.1 Volumetric flasks 
Beakers 
Funnels 
Separatory funnels 
Kjeldahl flasks 
Nessler tubes 
Erlenmeyer flasks 
Burets 
BOD bottles 
Distillation Apparatus 

3, Safetv ad Waste Dis.ud 

3.1 Safety Precautions 

3.1.1 Several cleaning procedures or soaking procedures require the use of a chromic acid 
cleaning solution, conce&ated HNO, or H$O.,. USE APPROPRIATE SAFETY 
PRECAUTIONS FOR ACID USE! Wear safety glasses, lab coat, and gloves. 

;. 1.2 Some oily samples or profile samples may require the use of acetone or chloroform to 
clean the glassware. AGAIN, USE APPROPRIATE SAFETY PRECAUTIONS FOR 
SOLVENT USE! Wear safety glasses, lab coat, and gloves. Dispose of solvent waste 
in appropriate solvent waste barrel. 

3.1.3 Some profile-type samples may not clean up even with solvent washes. and therefore 
may need to be baked in the muffle furnace at 500 degrees C for l-3 hours. 

3.1.4 CAUTION: Be sure to evaporate any residual solvent from glassware before putting in 
muffle furnace. 

j. 1.5 Do not put soft gla+(non-Pyrex, kimax, etc.) in a muffle furnace or it will shatter. 
Take appropriate precautions with hot materials. 

Loucks Tesring Loboratories. Inc. 
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4.1.1 All glassware must be scrupulously cleaned. The analyst that performs each specific 
analysis is responsible for the proper cleaning of his or her own glassware. Glassware 
used in routine analysis is kept separate from the generai use glassware. Specific 
cleaning procedures are listed by type of analysis. 

4.12 ALKALINITY 

4.121 Glassware ErIenrney& flasks 

4.122 Buret 

4.1.2.3 Cleaning Procedures - Rinse with DIW 

4.1.2.4 Airdly. 

4.1.3 AUTO ANALYZER (refer to the applicable analytical SOP) 

4.1.4 BOD 

4.1.4.1 Glassware BOD bottles 

4.1.4.2 Glass pipettes 

4.1.4.3 Cleaning procedure - Wash with hot tap water and Alconox. 

4.1.4.4 Rinse with hot tap water. 

4. I .4.5 Rinse with DIW. 

4.1.4.6 Airdry 

4.1.5 COD 

4.1.5.i Procedure for Glassware Condensers, Erlenmeyer flasks. Buret 

4.132 Cleaning Procedure+- Rinse well with DIW only. 

4.1.5.3 Soaking Procedure - Acid soak flasks with C.O.D. acid for 10 minutes prior to 
use. Rinse well with DIW. 

4.1.6 CYANIDE 

4.1.6.1 Procedure for Glassware, Volumetric flasks, Distillation apparatus 

4.1.6.2 Cleaning procedure for Flasks - DIW rinse only 

4.1.6.3 Distillation apparatus - occasional H2S0, and DIW wash, but generally DIW 
rinsed only. 

4.1.7 Hexavalent Chromium 

4.1.7.1 Cleaning procedure - Wash with hot tap water and Alconox. 

Laucks Testing Laboratories. Inc. 
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4.1.7.2 Rinse well with DIW. 

4.1.7.5 Air dry. 

4.1.8 FORMALDEHYDES 

4.1.8.1 Procedure for GlasswareBeakers, Erlenmeyer flasks. Volumetric flasks, Test 
tubes 

4.1.8.2 Cleaning procedures- Jinse well with DIW only. 

4.1.8.5 Never contaminate glassware with I-IN03 

4.1.9 HARDNESS 

4.1.9.1 Procedure for Glassware, Erlemneyer flasks. Buret 

4.1.9.2 Cleaning procedure - Rinse with DIW only. 

4.1. lo KIELDAHL NITROGEN-LOW LEVELS (TKN .kvD AIIMONIA) 

4.1.10.1 Procedure for Glassware, Kjeldahl distillation apparatus, Kjeldahl flasks, 
Erlenmeyer, flasks or beakers 

4.1.10.2 Cleaning procedure for Kjeldahl flasks - pre-distill with DIW and NaOH, and do 
final DIW rinses. 

4. l. IO.3 Beakers or Erlenmeyer flasks- DIW rinse only. 

4.1.11 OIL AND GREASE 

4.1.11.1 Procedure for Glassware. Volumenic flasks. Beakers, Funnels. Separatory 
funnels, Soxhlet digestion apparatus 

4. 1.11.2 Cleaning procedure for Vol. flasks, funnels, soxhlet apparatns- freon rinse 3-4 
times. 

4.1.11.3 Cleaning procedurOfor Beakers, separatory funnels- hot tap water and Alconox, 
rinse well with hot tap water, and dry. 

4.1.12 METALS (INCLUDING HYDRIDES AND MERCURY) 

J.l.12.1 Procedure for Glassware, Volumetric flasks. Beakers, Erlenmeyer flasks, BOD 
bottles, Digestion caps or watchglasses 

4.1.12.2 Cleaning procedure - Rinse well with DIW only. 

4.1.12.3 OPTIONAL: 

4.1.12.4 If oily or diff&lt to clean, wash with acetone. scrub with hot tap water and 
Alconox, and rinse well with DIW. 

4.1.12.5 Concentrated acid wash and DIW rinsed. 

Laucks Testing Laboratories, Inc. 
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4.1.12.6 Bake in muffle furnace at 550 degrees C for 1 hour and rinse well with DIW. 

4.1.11.7 NOTE: Some metals glassware should not be cleaned with Alconox at all. 

4.1.12.8 Soaking procedure - Acid soak all metals glassware in HN03 and DIW. 

4:1.12.9 Fill glassware with DIW and add 4-8 mls ITNO;. Cover and store until next use. 

4.1.1: PHENOL 

4.1.13 1 Procedure for Glassware, Kjeldahl flasks, Erlenmeyer flasks 

4.1.1: 2 Cleaning procedure for Kjeldahl flasks - pre-distill with HISO, and catalyst, 
DIW rinse. 

4.1.13.3 Cleaning procedure for Erlenmeyer flasks - acid HsSO, wash and DIW rinse. 

4.1.13.4 NOTE: Use only those Kjeldahl flasks designated for use in phenol distillations. 

4.1.14 PHOSPHATE 

4.1.14.1 Cleaning procedure for GlasswareBeakers 

4.1.14.2 Acid wash with H,SO, 

4.1.14.3 Rinse with DIW. 

4.1.15 TOC (SOILS) 

4.1.15.1 Glassware, TOC combustion boats 

4.1.15.2 Cleaning procedure - Brush out last sample. 

4.1.15.3 Incinerate boat in muffle furnace at 950 degrees C. 

4.1.16 l-OX 

4.1.16.1 Cleaning procedure for Glassware, Volumetric flasks, iMisc. TOX glass parts 

4.1.16.2 Cleaning procedurdl Soak in chromic acid solution. 

4.1.16.3 Wash with hot tap water and alconox. 

4.1.16.4 Rinse well with DIW. 

4.l.I6.5 Bake in muffle furnace at 400 degrees C. 

4.1.16.6 Cool. 

4. I. 16.7 Store in glass teflon sealed container inside a dessicator. 

i- 
5.1.1 See the applicable analytical or preparation SOP for specific cleaning issues and 

references. 

LauckF Testing Laboratories. Inc. 
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1. Introduction and Scooe 

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

1.2 This digestion procedure is used for the preparation of aqueous samples, mobiity- 
procedure extracts, and wastes that contain suspended solids for analysis by flame atomic 
absorption spectroscopy (FLAA), graphite furnace absorption spectroscopy (GFAA), 
inductively coupled argon plasma spectroscopy (KY), or inductively coupled argon 
plasma mass spectrometry (ICP-MS). The procedure is a hot acid leach for determination 
of available metals. 

1.3 Samples prepared by Method 3015 using nitric acid digestion may be analyzed by FLAA, 
GFAA, ICP or ICP-MS for the following: 

l 

Aluminum 
Antimony 
*ArStiC 

Barium 
Beryllium Cadmium 

CdCiUIll 
chromium 
Cobalt 
Copper 
Iron 
Zinc 

Lead *Selenium 
Magnesium Silver 
Manganese sodillm 
Molybdenum Thallium 
Nickel Vanadium 
Potassium 

*Cannot be analyzed by FLAA 

1.4 Microwave power settings and times used in this SOP are based on manufacturers 
recommendation. Laucks system is different from the design used in both the SW846 and 
EPA CLP publications, in that it uses a 12 place carousel rather than 5 and that our system 
does not currently allow us to monitor the temperature in the vessels. 

2. Summarv of Method 

2.1 Nitric acid is added to an aqueous sample in a 120 mL Teflon@ digestion vessel. The 
vessel is capped and heated in a microwave unit. After cooling, the vessel contents are 
filtered, or allowed to settle in a clean sample bottle for analysis. 

l 

3. Safetv Procedures 

3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must 
wear eye protection, a lab coat, and gloves to protect against bums. 

3.2 Samples and spiking solutions may contain high levels of toxic metals and other unknown 
constituents. The analyst must take every precaution to avoid contact with these 

.h~cks Testing Laboratories, Inc. 
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3.3 

potentially hazardous materials and should wash hands thoroughly before eating or leaving 
the laboratory. 

Very reactive or volatile materials may create high pressures when heated, causing the 
vessels to vent with potential loss of sample and analytes. Samples that contain 
carbonates or other carbon dioxide generating compounds may generate enough pressure 
to vent the vessel. Ifthis situation is anticipated the analyst may wish to use a smaher 
sample or an alternative digestion method. 

4. Eauiament 
l MDS-205 Microwave Digestion system, CEM 
l Capping station 
l Carousel 

l 120 mL Teflon@ vessels and caps 
l 50 or 100 mL graduated cylinder, acid washed 
l Glass funnels, acid-washed 
. Filter paper, Whatman No. 41 or equivalent 
l Sample digestate bottles, acid washed 
l Analytical balance, 300 g capacity, minimum l 0.01 g. 

Note: All glassware used for this digestion must be prepared by the method stated in 
Inorganics Glassware Cleaning Procedures, LTL-7003. bd 

4.1 Ah Teflon@ vessels and caps are to be thoroughly rinsed with deionized water prior to 
digestions and shaken to remove any significant droplets in the vessels. 

4.2 The microwave is to be calibrated by using the method stated in SW846 method 305 1. 

5. Reazents 

5.1 Reagent Water - Reagent water will be interference free. All references to water in the 
method refer to reagent water unless otherwise specitied. 

5.2 Nitric acid (concentrated), HNQ+, ACS Reagent grade or better 

The method blank, prepared along with the samples, is used as a contamination check. Since the 
holding time for all analpes associated with this method have a holding time of 6 months, 
repreparation would not be an issue if contamination was traced to a specific reagent. 

V 
/.r 

Laucks Testing Laboratories, Inc. 
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6. Microwave Sam& Dieestion Procedure 

See. Appendix A for sample digestion log. 
See Appendix B for flowchart. 
See Appendix C for QC Solutions 

6.1 A 45 mL aliquot of well shaken sample is measured into a graduated cylinder. This 
aliquot is poured into the Teflon@ digestion vessel with the number of the vessel recorded 
on the preparation sheet. 

6.2 

6.3 

6.4 

a 

6.5 

1 6.6 

6.7 

a 

7. Qualitv Control 

7.1 In each batch or SDG consisting of no more than 20 samples, a preparation blank is 
created. The blank should be labeled on the digestate bottle in the following way: B, date, 

Lmds Testing Laboratories, Inc. 

A blank sample of reagent water is treated in the same manner along with spikes , 
duplicates, and laboratory control samples. If only one graduated cylinder is used for all 
samples, the preparation blank is to be the last sample dispensed to assure theflbsence of 
sample carry-over. 

Add 5 mL of concentrated nitric acid to each vessel and cap hand tight. For each 
microwave digestion run, a double ported lid is to accompany the sample that seems to 
have the most carbon. Weigh each capped vessel to the nearest 0.01 g. 

Place the carousel in the unit and attach the pressure control line to the digestion vessel 
with the double ported lid. Set the first program to run at 100% power for approximately 
15 minutes., and the second program for 100% power for 10 minutes. Adjust the pressure 
control unit to 70 psi. After starting the microwave, monitor the pressure until it reaches 
the 70 psi limit. Advance the microwave to the second program and re-start. 

At the end of the microwave program, allow the vessels to cool for at least 5 minutes in 
the unit before removal to avoid possible injury if a vessel vents immediateiy after 
microwave heating. Cool the samples before re-weighing to determine the extent of 
sample loss if any. If the weight of the sample plus acid has decreased by more than lo%, 
discard and prepare the sample again. 

Uncap the vessels and transfer the samples to an acid-cleaned polyethylene bottle. Ifthe 
digested sample contains particulate which may clog nebuliiers or interfere with injection 
of the sample into an instrument, the sample may be allowed to settle or be filtered. 

The prepared samples are then transferred to the metals analysis depamnent. The 
digestion log is to reflect the time at the start and finish of the digest. In order to maintain 
a strict chain of custody, the time and date when the digestates are relinquished to the 
analysis department, as well as the initials of the analyst accepting the digestates, are 
recorded on the digest log 
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M (microwave), W (water) and the sequence number of the digestion. Example 
B022095MWOl. 

7.2 Spiked samples should be employed to determine accuracy. In each batch or SDG 
consisting of no more than 20 samples, either matrix spike / sample duplicate (MSIDup) 
or matrix spike /matrix spike duplicate (MS/MSD) samples will be prepared. For 
SW30 15-specified quality control measures, MS/Dup samples will be prepared in the 
following way. Dispense a sample in triplicate. Two will be analyzed exactly as any 
other sample. The third must be spiked with the appropriate spike solutions, determined 
by the analyst All glassware and digestate bottles must be marked appropriately. If 
MS/MSD samples are required instead of the SW846-specitied MS/Dup, both the second 
and third aliquot must be spiked. 

7.3 In each batch or SDG consisting of no more than 20 samples, prepare a‘Lab Control 
Sample (LCSW) in exactly the same manner as a sample. Each spiking solution is given 
its own unique number according to the page and line of the stands& logbook which it is 
entered into. This number and the volume dispensed must be clearly recorded on the 
digestion log. A sample page from the standards logbook is included in Appendix C. 1 

&References 
4 

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846, most recent version, Method 3015. 
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SDG II: SW846 Microwave 
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l 
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Appendix A, Sample LTL-7009 Digestion Log 
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Appendix B, Flowchart for LTL-7009 

l 
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I 
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1 

ICP LCSW 

The LCSW for the ICP digest was made by diluting 100 mLs of SPEX ICV-lTM 
solution to 1000 mLs with type II water. A 100 mL aliquot of this solution was then 
digested. 

ICP Analytes 

Analyte 

II : 

I 

Other Analytes 
Concentration in Analyte 

Digest (ppb) 
1000 l-l 
500 

Concentration in 
Digest (ppb) 

1000 

/ 
1. 

Lmcks Testtng L.aboratot+es, Inc. 
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Tables based on a tinal volume of 100 mL. 

l 
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Graphite Furnace LCSW 

The LCSW for the Graphite Furnace digest was made by diluting 100 mLs of SPEX 
ICV-lTM solution to 1000 mLs with Type II water. A 10 mL aliquot of this solution 
was added to 90 mL of Type II water and then digested. 

I Graphite Furnace Analytes 

ir 
I 

Analyte Concentration in Analyte Concentration in 
Digest (ppb) Digest (ppb) 

‘- 
2 

100 Tl 100 
50 Sb 600 

Se 50 

Other Aualy-tes 

Tables based on a final volume of 100 mL. 

Luucks Testing Laboratories, Inc. 
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ICP Spikes 

l The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP- 
SPK-ImM, 10 mLs of CLPP-SPK-2m, and 10 mLs of CLPP-SPK-3m to 100 mLs 
with Type II water. 

l Add 1000 &s of CLP spike solution to water samples and 2000 as o’f CLP 
spike solution to soil samples prior to digestion. 

ICP Analytes 

I Analyte I Concentration in I Analvte I Concentration in I 

Table based on a tinal volume of 100 mL for water digests, and 200 mL for soil digests 

Lau& Testing Laboratories, Inc. 
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GRAPHITE FURNACE SPIKES 

l Add the analytes listed in the table below to a 100 mL volumetric flask which 
contains -50 mL of Type II water and 5 mL of HNO3. 

Analvte 
As 
Pb 
Se 
Tl 

Volume Stock Concentration 
400 pL 1000 ppm 
200 JlL 1OOOppm - 
100 J.lL 1000 ppm 
500 pL 1000 ppm 

l Dilute to 100 mL with Type II water. This spike solution now contains: 

4.0 ppm Arsenic 
2.0 ppm Lead 
1 .O ppm Selenium 
5.0 ppm Tllallium 

l Add 1000 $ of Spike Solution to water samples and 2000 $ to soil samples 
prior to digestion. 

Lads Testing Laboratories, Inc. 
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ICP 
CLP-LOW SPIKES 

l Add the analytes from the two tables below into separate 100 mL volumetric 
flasks which contain -50 mL. of Type II water and 5 mL of HNO3. 

Analvte 
Sb 
Al 
Ba 
Be 
Cr 
co 
cu 

Ni 
V 

zn 

Analvte 
4s 

Volume Stock Concentration 
500 ).lL 1000 ppm 

5000 pL 1000 ppm 
2000 pL 1000 ppm 

100 pL 1000 ppm 
500 pL 1000 ppm 

1000 pL 1000 ppm 
500 p.L 1000 ppm 

2500 pL 1000 ppm 
500 $ 1000 ppm 

1000 pL 1000 ppm 
1000 pL 1000 ppm 
1000 pL 1000 ppm 

ICP-2 

Volume 
500 J.lL 

Stock Concentration 
1000 ppm 

ICP-1 

Suike Concentration 
5PPm - 

50 mm 
20 mm 

1 ppm 
5 mm 

10 wm 
5 wm 

25 PPm 
5 mm 

10 r-w 
10 wm 
10 PPm 

Snike Concentration 
5 Ppm 

l Add 1000 pL of ICP-1 and 1000 pL of ICP-2 spike solutions to water samples 
prior to digestion. For soil samples, add 2000 pL of each spike solution prior to 
digestion. The final digest will contain: 

Concentration Concentration 
Analvte in Digest Analvte in DiPest 

Sb 50 ppb Al 
m 

500 ppb 
Ba 200 ppb Be 10 rvb 

Lmcks Testing Laboratories, Inc. 
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Cr 
CU 
Mn 
V 

4 

50 ppb co 100 ppb 
- 50 ppb Fe 250 ppb 

50 mb Ni 100 ppb 
100 ppb ztl 100 ppb 
50 wb 

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests. 

Lads Testing Laboratories, Inc. 
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GRAPHITE FURNACE 
CLP-LOW SPIKES 

l 

l Add the analytes listed in the table below to a 100 mL volumetic flask which 
contains -50 mL of Type II water. 

Analvte Volume 
As 100 pL 
Se 500 pL 
l-l 500 JlL 
Pb 250 pL 
Cd 100 j.lL 

Stock Concentration 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 

Soike Concentration 
1000 ppb 
5000 ppb 
5000 ppb 
2500 ppb 
1000 ppb 

l Add 1000 $ of Spike Solution to water samples and 2000 p.L to soil samples 
prior to digestion. The final digest will contain*: 

10 ppb Arsenic 
50 ppb Selenium 
50 ppb Thallium 
25 ppb Lead 
10 ppb Cadmium 

*Based on 100 mL 6nal volume for water digests and 200 mL for soil digests. 

Lauds Testing Laboratories, Inc. 
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PDCA 
SPIKES and LCSW 

The LCSW for the PDCA extraction was make by adding 10 mL SPEX 
ICV-1” solution to 100 d of Type II water prior to extraction. The spike was 
made by adding 1000 pL of CLP SPK solution to a 100 mL aliquot of the sample 
prior to extraction. 

ICP halytes 

Analvte 
Cd 
co 
cu 
Fe 
zn 

concentration 
in Digest 

50 ppb 
500 ppb 
250 ppb 

1000 ppb 
500 ppb 

Analvte 
Mn 
Ni 
& 
V 

Concentration 
in Digest 
500 ppb 
500 ppb 

50 ppb 
500 ppb J 

Graphite Furnace Analytes 

Analvte 
Pb 
Se 

Concentration 
in Dipest 
500 ppb 

2000 ppb 

Amlvte 
Tl 

Concentration 
in Digest 
2000 ppb 

Tables based on a final volume of 100 mL 

Lmtcks Testing Laboratories, Inc. 
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1. Introduction and Scorx 

1.1 This digestion procedure is used for the preparation of aqueous samples, TCLP and 
mobility-procedure extracts, and wastes that contain suspended solids for analysis by 
flame atomic absorption spectroscopy (FLAA) or inductively coupled argon plasma 
spectroscopy (ICP). The procedure is used to determine total metals. 

1.2 Samples prepared by Method 3010A may be analyzed by PLAA or ICP for the following: 

Ahmlinm CdCilllll Magnesium *Silver 
*Antimony (also GFAA) Chromium Manganese Sodium - 
**Arsenic Cobalt Molybdenum Thallium 
BalhJlll Copper Nickel *Tin (PLAA only) 
Beryllium Iron Potassium Vanadium 
Cadmium Lead **Selenium Zinc 

* Although Antimony, Silver and Tm are not listed in the original SW846 document as 
analytes that may be analyzed from samples prepared by Method 3OlOA, Laucks has 
demonstrated adequate recovery for these analytes &om this digestate. In addition, 
Laucks has demonstrated adequate Antimony recovery in samples prepared by LTL- 
7010 and analyzed by GFAA 

* l Analysis by ICP 
d 

1.3 With the exception of Antimony, this digestion procedure is not suitable for samples which 
will be analyzed by graphite furnace atomic absorption spectroscopy because hydrochloric 
acid can cause interference during timace atomization. Consult Method LTL-7008 for 
samples requiring graphite furnace analysis. 

2. Summarv of Method 

2.1 A mixture of nitric acid and the material to be analyzed is refluxed in a covered beaker. 
This step is repeated with additional portions of nitric acid until the digestate is light in 
color or until its color has stabiiied. After the digestate has been brought to a low 
volume, it is refluxed with hydrochloric acid and brought up to volume. If a sample goes 
to dryness, it must be discarded and prepared again. 

3. Safetv Procedures 

3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must 
wear eye protection, a lab coat, and gloves to protect against bums. 

Luucks Testing Luboratories, Inc. 
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3.2 These procedures involve hot plates which may present the danger of burns from heated 
surfaces and electrical hazards. The analyst must take appropriate caution to avoid injury 
from these sources. 

3.3 Samples and spiking solutions may contain high levels of toxic metals and other unknown 
constituents. The analyst must take every precaution to avoid contact with these 
potentially hazardous materials and should wash hands thoroughly before eating or going 
home for the day. 

4. Eanbment 

l 150~mL beakers or equivalent, acid-washed 
l 100~mL graduated cylinder, acid-washed 
. Ribbed watch glasses, acid-washed 
. Eppendorf or other micropipets 
l Hot plate or equivalent heating source, one that is adjustable and capable of maintaining a 

temperature of 90-95” C. 
l Glass tbnnels, acid-washed 
. Filter paper, Whatman No. 41 or equivalent 
l Sample digestate bottles, acid-washed 
l Thermometer I 

INote: All glassware used for this digestion must be prepared by the method stated in Inorganics 1 
Glass Cleaning Procedures, LTL-7003. 

5. Reaeents 

5.1 Reagent Water. Reagent water will be interference-free. All references to water in the 
method refer to reagent water uniess otherwise specified. 

5.2 Nitric acid (concentrated), HNO3, ACS Reagent grade or better. 

5.3 Hydrochloric acid (concentrated), HCI, ACS Reagent grade or better. 

The method blank, prepared along with the samples, is used as a contamination check. Since the 
holding time for all analytes associated with this method have a holding time of 6 months, 
repreparation would not be an issue if contamination was traced to a specific reagent. 

6. Acid Dieation Procedure 

See Appendix A for digestion log. 
See Appendix B for flowchart. 

l See Appendix C for Qualii Control solutions. 

LOWAS Testing Lab&tories. Inc. 
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6.1 Transfer a 1 OO-mL representative aliquot of the well-mixed sample to a 150~mL beaker 
and add 3 mL of concentrated IiNG3. If only one graduated cylinder is used for all 
samples, the preparation blank is to be the last sample dispensed to assure the absence of 
sample carry-over. Cover the beaker with a ribbed watch glass. Place the beaker on a hot 
plate and carefully evaporate to 5 mL, making certain that the sample does not boil and 
that no portion of the bottom of the beaker is allowed to go dry. Place a thermometer into 
a beaker of water on the hotplate. Record the temperature achieved during the digest on 
the digest log. Cool the beaker and add another 3-mL aliquot of HN03. Return the 
covered beaker to the hot plate and adjust the temperature, if necessary, so that a gentle 
rdux action occurs. 

6.2 Continue heating, adding additional HNO3 as necessary until the digestion is complete, 
indicated when the digestate is light in color or does not change in appearanceupon 

I 
additional heating. Evaporate the samples to 3 mL, not allowing any portion of the 
bottom of the beaker to go dry. After allowing the beakers to cool, add 5 mL of 
concentrated HCl and 5 mL reagent water. Reflux the samples for an additional 15 
minutes to dissolve any precipitate or residue resulting from evaporation. 

Note: If a sample is allowed to go to dryness at any stage of the digestion procedure, low 
recoveries will result. The sample must be discarded and prepared again. 

6.3 After cooling the beakers, add 5mL concentrated HCl to obtain a Iinal acid concentration 
of approximately 100/o. Pour each sample into a 100~mL graduated cylinder, rinsing the hd 
beaker walls with water and adding the rinsate to the graduated cylinder, and bring to a 
final volume of 100 mL. If one graduated cylinder is to be used to adjust volume of each 
sample, the blank is to be the last sample dispensed. If silicates or other insoluble material 
that could clog the nebulizer are present in the samples, the samples should be allowed to 
settle overnight prior to analysis. Filtration should be performed only if there is concern 
that the insoluble material will not settle out of solution. Filter and dilute the samples to a 
final volume of 100 mL, using acid-washed filter apparatus to avoid sample contamination. 
Samples should be stored in acid-washed digestate bottles. 

6.4 The prepared samples are then transferred to the metals analysis department. The 
digestion log is to rekt the time at the start and finish of the digest. In order to maintain 
strict chain of custody, the time and date when the digestates are relinquished to the 
analysis department, as well as the initials of the analyst accepting the digest, are recorded 
on the digestion log. 

1 ::1 

Oualitv Control 

In each batch or SDG consisting of no more than 20 samples, a preparation blank is 
created. This consists of 100 mL of reagent water and the appropriate amounts of nitric 

I 
and hydrochloric acid, digested in exactly the same way as the samples. If only one 
graduated cylinder is used for all samples, the preparation blank is to be the last sample 

~cks Testing Labaratoriess. Inc. 
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. d&ensed to assure the absence of sample carry-over. The blank should be labeled on the 1 

7.2 

7.3 

8 7.4 

digestate bottle in the following way: B, date,-instrument, S or W (for soil or water) and ’ 
the sequence number of the digestion. Example: B111794iCPWOl. 

Spiked samples should be employed to determine accuracy. In each batch or SDG 
consisting of no more than 20 samples, either matrix spike / sample duplicate (MS/Dup) 
or matrix spike / matrix spike duplicate (MS/?&D) sampies will be prepared. For 
SW846specified quality control measures, MS/Dup samples will be prepared in the 
following way. Dispense one sample in triplicate. Two will be digested exactly as any 
other sample. The third must be spiked with the appropriate spike solutions determined 
by the analyst, and then treated as any other sample. All glassware and digestate bottles 
must be marked appropriately. If MS/MSD samples are required instead of the SW846- 
specified MS/Dup, both the second and third aliquots must be spiked and all giassware 
and digestate bottles marked appropriately. 

Determine the analytes required for analysis by consulting sample work order 
information. Each spiking solution is given its own unique number according to the page 
and line of the standards logbook which it is entered into. This number and the volume 
dispensed must be clearly recorded on the digestion log. A sample page from the 
standards logbook is included in Appendix C. I - 
In each batch or SDG consisting of no mom than 20 samples, either a Blank Spike (BLK 
SPK) or a Laboratory Control Sample (ICP LCSW) must be digested in exactly the same 
manner as a sample. A Blank Spike consists of 100 mL of reagent water spiked at the 
levels determined by the analyst as outlined in Section 7.3. 

&References 

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846, most recent version, Method 3010A. 

l 
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Appendix B, Flowchart for LTL-7010 
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ICP LCSW 

The LCSW for the ICP digest was made by diluting 100 mLs of SPEX ICV-Im 
solution to 1000 mLs with type II water. A 100 mL aliquot of this solution was then 
digested. 

ICP Analytes 

Analyte 

As 
Se 

Other Analytes 
Concentration in Analy-te 

Digest (ppb) 
1000 Tl 
500 

Concentration in 
Digest (ppb) 

1000 

Tables based on a final volume of 100 mL. 

Lout& Testing Luborotories, Inc. 
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The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP- 
SPK-I”, 10 mLs of CLPP-SPK-2TM, and 10 mLs of CLPP-SPK-3m to 100 mL.s 
with Type II water. 

Add 1000 $.s of CLP spike solution to water samples and 2000 pLs of CLP 
spike solution to soil samples prior to digestion. 

ICP Analy-tes 

Table based on a Coal volume of 100 mL for water digests, and 200 mL for soil digests. 

Laucks Testing Luboratoties, Inc. 
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CLP-LOW SPIKES 

l Add the analytes from the two tables below into separate 100 mL volumetric 
flasks which contain -50 mL of Type II water and 5 mL of HNO3. 

Analvte Volume 
Sb 500 pL 
Al 5000 pL 
Ba 2000 JlL 
Be 100 $ 
Cr 500 JlL 
co 1000 pL 
cu 500 pL 
Fe 2500 pL 
Mn 500 pL 
Ni 1000 J.lL 
V 1000 pL 

zn 1000 pL 

Analvte 
Ag 

Volume 
500 pL 

ICP-1 

Stock Concentration 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 
1000 ppm 

ICP-2 

Stock Concentration 
1000 ppm 

Suike Concentration 
5-m 

50 ppm - 
20 mm 

1 ppm 
5 ppm 

10 wm 
5 ppm 

25 pm 
5 mm 

10 wm 
10 mm 
10 wm 

SDike Concentration 
5 mm 

Loucks Testing Laboratories, Inc. 
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l Add 1000 pL of ICP-1 and 1000 pL, of ICP-2 spike solutions to water samples 
prior to digestion. For soil samples, add 2000 pL of each spike solution prior to 
digestion. The final digest will contain: 

concentration concentration 
Analvte in Dipest Analvte in Digest 

Sb 50 ppb Al 500 ppb 
Ba 200 ppb Be 10 ppb 
Cr 50 ppb co 100 ppb 
cu 50 ppb Fe 250 ppb 
Mn 50 ppb Ni 100 ppb- 
V 100 ppb ZLI 100 ppb 

Ag 50 ppb 

Table based on 6nal volume of 100 mL for water digests, and 200 mL for soil digests. 

Lnucks Testing L&oratories, Inc. 
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I 
PDCA 

- SPIKES and LCSW 

The LCSW for the PDCA extraction was make by adding 10 mL SPEX 
ICV-Im solution to 100 m.L of Type II water prior to extraction. The spike was 
made by adding 1000 pL of CLP SPK solution to a 100 mL aliquot of the sample 
prior to extraction. 

ICP Analytes 

Analvte 
Cd 
co 
CU 

Concentration 
in Digest 

50 wb 
500 ppb 
250 ppb 

1000 ppb 
500 ppb 

Analvte 
Mn 
Ni 
Ais 
V 

Concentration 
in Digest 
500 ppb 
500 ppb 

50 ppb 
500 ppb 

Graphite Furnace AnaIytes 

Analvte 
Pb 
Se 

Concentration 
in Digest 
500 ppb 

2000 ppb 

Analvte 
Tl 

Concentration 
in Digest 
2000 ppb 

Tables based on a final volume of 100 mL. 

Ltntcks Testing L.aborcitories, Inc. 
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1.1. This method is an acid digestion procedure used to prepare sediments, sludges, and soil 
samples for analysis by flame or furnace atomic absorption spectroscopy (PLAA and GFAA, 
respectively) or by inductively coupled argon plasma spectroscopy (ICP) or inductively 
coupled argon plasma spectroscopy - mass spectrometry (ICP-MS). Samples prepared by 
this method may be analyzed by ICP for all the listed metals, or by FLAA or GFAA as 
indicated below (see also step 2.1): 

I FT.AAACP-AES 11 GFAAACP-MS I 

Rarium 1 Nickel II chromium I 

1 Lead 1 zinc II 

* Although Arsenic and Selenium (analyzed by FLAAKP) and Tin 
(analyzed by FLAA or ICP-MS) are not listed in the original SW846 
document as analytes that may be analyzed from samples prepared by 
Method 3050B, Laucks has demonstrated adequate recovery for these 
analy-tes from this digestate. 

1.2 It should be noted that LTL-7015 deviates from SW846 Method 305OB in one instance; 
however, Laucks has demonstrated adequate recovery for all analytes listed above using this 
method. The modification implemented in LTL-7015 is outlined as follows: 

. In place of adding 30% H202 in 1-mL aliquots as outlined in Section 7.2.2 of SW846 
Method 3050B, seven I-mL aliquots of 30% H202 are added in Section 6.2 of LTL- 
7015. 

Laucks Testing Laboratories, Inc. 
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2.1 A representative 1. to 1 Sg sample is digested in nitxic acid and hydrogen peroxide. The 
digestate is then either reduced to a low volume or refluxed with hydrochloric acid. 
Hydrochloric acid is used for flame AA and ICP analyses only. Dilute hydrochloric acid is 
used as the final reflux acid for (1) the ICP analysis of As and Se, (2) the flame A4 or ICP 
analysis of Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, MO, Na, Ni, Pb, Sb, Sn, Tl, 
V, and Zn. The hydrochloric acid step is omitted for the furnace AA analysis of As, Be, Cd, 
Cr, Co, Fe, Pb, MO, Se, and Tl. The diluted samples have an approximate acid concentration 
of 5% (v/v). 

Procedum 

3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must 
wear eye protection, a lab coat, and gloves to protect against burns. 

3.2. These procedures involve hot plates which may present the danger of burns from heated 
surfaces and electrical hazards. The analyst must take appropriate caution to avoid injury 
from these sources. 

3 
3.3. Samples and spiking solutions may contain high levels of toxic metals and other 

unknown constituents. The analyst must take every precaution to avoid contact with these 
potentially hazardous materials and should wash hands thoroughly before taking any breaks, 
eating, or going home’for the day. 

3.4. Fertilizer samples are chemically complex matrices and should be handled with extreme 
caution. Many components found in fertilizer are highly reactive to acid and all acid 
additions should be made with special cam, in a hood, standing back from the sample. Also, 
these samples have been known to “pop” or explode during heating, so care should be taken 
not to stand close to or have any body part over the samples while they are being heated. 

. 150-n&, beakers or equivalent, acid-washed 

. Analytical balance capable of accurately weighing to the nearest 0.01 g 

. Watch glass for beakers, acid-washed 

. Eppendorf or other micropipets 

. Hot plate or equivalent heating source, adjustable and capable of maintaining a tempcraturc 
of 90-95O c 

Lauch Testing Laboratories, Inc. 
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. 1 00-mL graduated cylinder, acid-washed 
l Filter paper, Whatman No. 41 or equivalent 
. Glass funnels, acid-washed 
. 100~mL volumetric flasks, acid-washed 
l Sample digestate bottles, acid-washed 
l Thermometer 

Note: All glassware used for this digestion must be prepared by the 
method stated in Inorganics Glass Cleaning Procedures, SOP #: LTL- 
7003. 

5.1 Reagent Water. Reagent water will be interference-free deionized water. All references 
to water in the method refers to reagent water unless otherwise specified. 

5.2 Nitric acid (concentrated), HN03, ACS Reagent grade or better 

5.3 Hydrochloric acid (concentrated), HCI, ACS Reagent grade or better 

l 5.4 Hydrogen peroxide (30%), H202, ACS Reagent grade or better 

The method blank prepared along with the samples is used as a contamination check. Since the 
holding time for ah analytes associated with this method have a holding time of 6 months, 
repreparation would not be an issue if contamination was traced to a specific reagent, 

rocedure 

See Appendix A for digestion logs. 
See Appendix B for flowchart. 
See Appendix C for Quality Control solutions 

6.1 Mii the sample thoroughly to achieve homogeneity. For each digestion procedure, weigh 
1.00-l .50 g of sample to the nearest 0.01 g directly into an Erlenmeyer flask. For samples 
with low percent solids, a huger sample size may be used to attain the equivalent of 1.00-l .50 
g dry basis as long as digestion is completed. Add appropriate spiking mix aliquots to QC 
samples at this point. 

6.2 Add 5 mL of water and 5 mL of concentrated HN03, and mix the slurry, place the watch 

l 
glasses on the beakers, Heat the samples to 95’ C and reflux without boiling for 15 minutes. 
Record the temperature achieved during the digest on the digest log. Allow the samples to 
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cool, then add 5 mL of concentrated HN03. Heat the sample to refly for 30 minutes. 
Repeat this step (addition of 5 mL of concentrated HNO3) untilno brown fumes are given off 
by the sample indicating the complete reaction with HN03. Reduce the volume to 5 mls. 
Allow the samples to cool, add 2 mL water and 3 mL 30% H202, and reflux the samples for 
10 minutes. Cool the samples, add 3 mL 30% H202, and reflux the samples until 
effervescence subsides. Cool, add seven 1 mL aliquots of 30% H202 separately, and reduce 
volume to 5 mls. Care must be taken to ensure that losses do not occur due to excessively 
vigorous effervescence after the peroxide additions. 

6.3 A. If the sample is being prepared for (a) the ICP analysis of As and/or Se, (b) the flame 
AA or ICP analysis of Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, MO, Na, Ni, Pb, 
Sb, Sn, Tl, V, antior Zn, then add 10 mL of concentrated HCI, return the flask to the hot 
plate, and reflux for an additional 15 minutes without boiling. After cooling, dilute the 
sample to 100 mL with water in a graduated cylinder and place in an acid-washed digestate 
bottle. If only one graduated cylinder is to be used to volume all samples, the blank is to be 
the last sample volumed in order to assure against sample carry over. Navy projects require 
the use of individual graduated cylinders for each sample. 

B. If the sample is being prepared for GFAA analysis of As, Be, Cd, Cr, Co, Fe, Pb, MO, 
Se, and/or Tl, the HCl addition is omitted. The sample is diluted to a final volume of 100 mL 
in a graduated cylinder, and stored in an acid-washed digestate bottle. If only one graduated 
cylinder is to be used to volume all samples, the blank is to be the last sample volumed in 
order to assure against sample carry over. 

Note: If a sample is allowed to go to dryness at any stage of the digestion 
procedure, the sample must be discarded and prepared again. 

. 

9 

6.4 If silicates or other insoluble material that could clog the nebulizer or the graphite furnace 
autosampler are present in the samples, the samples should be allowed to settle overnight 
prior to analysis. Filtration should be performed only if there is concern that the insoluble 
material will not settle out of solution. Filter and dilute the samples to a final volume of 100 
mL, using acid-washed filter apparatus to avoid sample contamination. 

6.5 The prepared samples are then transferred to the metals analysis department. The 
digestion log is to reflect the time at the start and finish of the digest. In order to maintain a 
strict chain of custody, the time and date when the digestates are relinquished to the analysis 
department, as well as the initials of the analyst accepting the digestates, are recorded on the 
digestion log 
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7.1 In each batch or SDG consisting of no more than 20 samples, a preparation blank is 
created. This consists of an empty, acid-washed Erlenmeyer flask to which the appropriate 
reagents are added and digested in exactly the same manner as a sample The blank should be 
labeled on the digestate bottle in the following way: B, date, instrument, S or W (for soil or 
water) and the sequence number of the digestion. Example: B111794ICPSO1. 

7.2 Spiked samples should be employed to determine accuracy. In each batch or SDG 
consisting of no more than 20 samples, either matrix spike / sample duplicate (MS/Dup) or 
matrix spike / matrix spike duplicate (MS/MSD) samples will be prepared. For SW846- 
specified quality control measures, MS/Dup samples will be prepared in the following way. 
Dispense one sample in triplicate. Two will be digested exactly as any other sample. The 
third must be spiked with the appropriate spike solutions determined by the analyst, and then 
treated as any other sample. All glassware and digestate bottles must be marked 
appropriately. If MS/MSD samples are required instead of the SW846-specified MS/Dup, 
both the second and third aliquots must be spiked and all glassware and digestate bottles 
marked appropriately. See Appendix C for instructions on the preparation and use of QC 
solutions. Spiking levels presented are to be used only as guidance. The actual analytes and 
concentrations may vary. 

7.3 Determine the analytes required for analysis by consulting sample work order 
information. Each spiking solution is given its own unique number according to the page and 
line of the standards logbook which it is entered into. This number and the volume dispensed 
must be clearly recorded on the digestion log. A sample page from the standards logbook is 
included in the Appendix C. 

7.4 In each batch or SDG consisting of no more than 20 samples, either a Blank Spike (BLK 
SPK) or a Laboratory Control Sample (ICP or GF LCSS) must be digested in exactly the 
same manner as a sample. A Blank Spike consists of an empty, acid-washed Erlemneyer 
flask to which the appropriate spikes (determined as outlined in Section 7.3) and reagents are 
added. The Certified Value and Advisory range for each analyte in a particular LCSS can be 
accessed from the Quality Control Database. 

8. Rem 

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA 
SW846, most recent version, Method 305OB. 
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ICP Spikes 

l The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP- 
SPK- lTM, 10 mLs of CLPP-SPK-2TM, and 10 mLs of CLPP-SPK-3” to 100 mLs 
with Type II water. 

l Add 1000 as of CLP spike solution to water samples and 1000 pLs of CLP 
spike solution to soil samples prior to digestion. 

ICP Analytes 

Table based on a final volume of 100 mL. for water digests, and 100 mL for soil digests. 

J 
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GRAPHITE FURNACE SPIKES 

l Add the analytes listed in the table below to a 100 mL volumetric flask which 
contains -50 mL of Type II water and 5 mL of HNOs. 

As 
Pb 
Se 
Tl 

Concentration 
400 pL 1000 ppm 
200 p.L 1000 ppm - 
100 l,lL 1000 ppm 
500 /.lL 1000 ppm 

l ‘Dilute to 100 mL with Type II water. This spike solution now contains: 

l 
4.0 ppm Arsenic 
2.0 ppm Lead 
1.0 ppm Selenium 
5.0 ppm Thallium 

l Add 1000 pL of Spike Solution to water samples and 1000 pL to soil samples 
prior to digestion. 

l 
Lauckr Testing Laboratories, Inc. 
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L Introduction and Scooe 

1.1 Purpose 

1.1.1 The purpose of this SOP is to define the operation of the Jarrell-Ash Enviro 36 (JA36) 
ICP and any tasks associated with the operation of the instrument. Specific QC 
requirements and method protocols are listed in their respective SOPS. 

2. Eauioment List and Standards 

0 Jarrell-Ash Enviro36 simultaneous ICP with autosampler 
0 Calibration standards 
0 Standard reference materials 
0 Coolant circulator 
0 Pump and nebulizer tubing 
0 13 x 100 mm disposable culture tubes 

2.1 Standards 

2.1. I All standards are made in deionized water acidified with 5% HCI and 1% HNO3. Each 
completed standard contains 50 ppm of Scandium internal standard. Expiration dates for 
the standards are based on the expiration date of the purchased stock standard solution. 
Daily working standards are made up as needed. 

2.1.2 The standards used for routine ICP operation are: 

OA Blank Standard 
0 A High Standard 
0 Mid range standards(for SW846 60 10 A only) 
0 CCB (continuing calibration blank) 
0 CCV(continuing calibration verification) 
OICB (Initial Calibration blank) 
0 ICV (Initial calibration verification) 
0 ICSA (interference check sample A) 
OICSAB (interference check sample B) 
0 CRI (low detection limit sample) 

Lauds Testing Laboratories, Inc. 
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2.1.3 Additionally, every quarter an IDL standard is analyzed, on three non-consecutive days 
The exact concentrations of the LDL standards are listed in appendix 2. Annually, the 
MDL standard is digested and analyzed as part of an MDL study. The concentration of 
the h4DL standard used for the study is documented in the MDL study file 

3. Safetv orecautions and Waste Disoosal 

3.1 Safety Precautions 

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

l Sample digests are acid solutions, use routine acid handling care. 

. Concentrated metals standards should be handled with care so that none are absorbed 
through the skin. 

3.1.2 Refer to the instrument manufacturer’s manual for routine instrument precautions 

3.1.3 Do not look directly at the torch without the polarizing shield as the UV rays emitted will 
cause eye damage. 

3.1.4 Do not try to operate the instrument with the front door of the torch compartment open 
by bypassing the interlock. 

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

3.1.6 Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 

l Do not attempt to change the power amplifier tube as extremely high voltage may cause 
electrical shock. Call service engineer to perform this task. 

i) 

l Do not remove any panels of the RP generator as exposure to microwaves will occur. 

Laucks Testing Laboratories, Inc. 
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3.2 Waste Disposal 

3.2.1 Waste is collected in the carboy under the torch compartment. Empty as necessary 
Always leave about six-inches of waste in the bottom. 

3.2.2 Waste segregation and disposal from the point of collection is further covered in the 
Laucks SOP on Waste Segregation and Disposal. 

4. Calibration and Oualitv Control 

4.1 Calibration Procedure 

4.1.1 A SPEX multi-element standard and a Blank standard are used to calibrate the instrument 
If running in the autosampler mode, the standards are included at the beginning of the 
autosampler table. 

4.1.2 In the manual mode, select ODeration from the main menu then select Analvsis. 

4.1.3 Enter the name of the method used or accept the default method. Press F3 for D 
standardization. 

4.1.4 Use the arrow keys to highlight the name of the standard. Aspirate the standard and press 
“Fl” (run). Repeat until all standards have been run. Press “F9” twice to return to the 
analysis menu. 

4.2 Quality Control and Limit Check Tables 

Note: These tables are method specific (SW846, 200.7 and CLP) and must be applied 
appropriately. 

4.2.1 Quality control check tables are used with QC samples. They contain the true values of 
the ICVs, the acceptable range of the results according to the method being run, and the 
units of comparison: percent or absolute. QC Check tables are only used when a sample is 
defined as a QC sample. 

4.2.2 Limit check tables are used with analytical samples and with blank samples (i.e. ICBs and 
CCBs). The control limits for blanks are dependent on the method being run. They are 
generally defined as being the absolute value of the result. They should not exceed the 
reporting limit. For analytical samples their upper range is set as the linear range of the 
instrument or the level of the high standard, depending on the specifications of the method 
being run. The lower limit is set at the negative reporting limit, again method specific. D 
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4.2.3 Method information and the QC and Limit tables for each method can be found in 
Appendix 3. 

5. Operation orocedures 

5.1 Startup 

. The argon tanks, located in the warehouse, are connected to a delivery manifold that will 
allow a continuous flow of argon as long as there is 90 psi available in a tank. The line- 
in pressure regulator is located behind the instrument and is to be adjusted to 50 psi. 

. Check pump tubing to see if it is flat or crimped. Change if necessary Check all 
connections to see if any blockage exists and if clogs are found, remove them by 
disconnecting the tubing and flushing with DIW or by using a cleaning wire. 

l Turn on control and line breakers on the RF generator 

. Turn on the computer power strip and the power strip attached to the autosampler cart 

l Turn on the torch, auxiliary, and sample argon toggles on the front of the instrument 
Let the argon purge through the system for about 3 minutes. 

l Settings: torch=18 
aux=O. 5 
sample=0.65 

l At the computer select OPERATION, ANALYSIS, accept the default method, and at 
the command line type iara <ENTER>. 

l Stretch the rinsate pump tubing into place, set the pressure plate, and turn on the 
peristaltic pump. 

l Prior to igniting the torch aspirate rinse water into the nebulizer. Observe the spray 
chamber to ensure the aspirated solution is being nebulized. 

l Turn off the sample argon toggle to halt gas flow into the nebulizer 

l Press the red RF ON button, then turn the power knob until the forward power reads 
about 0.5 on the meter. 

Laucks Testmng Laboratories. Inc. 
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. Press the ignite button to light the torch. If the torch does not light the first time try 
again. If it still does not light, adjust the forward power slightly higher until the torch 
lights while pressing the ignite button. The torch is lit when white streams appear at the 
top of the torch. 

. Slowly increase power until a plasma forms (white “flame”). This will be accompanied 
by “popping” sounds as the plasma begins to form. 

. If the torch appears yellow-orange during this process, depress the blue RF OFF button 
immedtately and turn the power knob back to the off position. This yellow-orange color 
means that the torch is overheating. See the manufacturers manual, page 14, for 
corrective action. 

. Adjust the forward power to 1.1 KW. 

. Switch the automatic power toggle from manual to automatic. 

. Slowly turn the power knob fully clockwise 

5.2 Automatic Profiling 

. Select OPERATiON from the main menu 

l Select ANALYSIS from the menu. 

l Accept the default method 

l Set the 5 ppm Mn profiling solution on the autosampler tray at rack #2 position 75 (the 
white dotted circle). At the command line of the software type iasm2srt70ma75 
<ENTER>. Translation: Initialize Autosampler, Set Rack Number 2, Set Rack Type 
70, Move Autosampler to position #75. 

. Select FS (Profile) from the, Iimction keys 

. Select F3 (Automatic) from the fimction keys. 

. Type in a 40 second flush time 

. Press Fl (Run) from the function keys 

Lattckr Testing Laboratories, Inc. 
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. If the peak is between 0.1 and -0.1, the instrument is profiled. If the peak is outside of 
this range a manual profile is required. 

5.3 Manual Profiling 

. With the Mn standard still being aspirated, select Fl (manual profile) from the Profile 
menu. 

l Moving the micrometer screw, maximize the reading on the profile meter 

l Move the micrometer screw clockwise until the profile meter reads less than 70% of the 
maximum. Record the value of the micrometer screw. 

. Continue moving the micrometer screw counterclockwise, past the maximum reading on 
the profile meter, until the profile meter once again reads less than 70% of the maximum. 
Record the value of the micrometer screw. 

l Determine the average of the two values. 

l Set the micrometer at the average value by moving the screw in a counterclockwise 
direction. 

l Repeat the auto-profile to check the peak position. 

5.4 Analytical Operation 

5.4.1 All analytical solutions aspirated into the ICP must contain SO ppm SC. 50 l.tL of 10000 
ppm scandium is added to a 10 ml aliquot of sample. If samples are to be run manually 
aspirate right out of the tube. If they are to be included in an autosampler run, pour the 
sample into a culture tube and load the tube into the appropriate spot in the autosampler 
tray. 

5.4.2 If samples are to be run in the autosampler mode it is necessary to set up the autosampler 
table. From the menu choose Autosampler setup. Select the table name. Press 
“Fl”(edit autosampler table). Type in the sequence of samples. 

5.4.3 To analyze samples in the manual mode it is necessary to be in the Analvsis menu. After 
the instrument has been calibrated, press “F2”. Fill in the requested information. Aspirate 
the ICV. Press “FI”(nm). For the ICB, use “F4”(Blank sample). For analytical samples 
use “Fl”(analyze). Repeat for additional reference samples and then for “real” samples. 
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5.4.4 

5.4.5 

5.5 

5.5.1 

5.5.2 

5.5.3 

5.5.4 

5.5.5 

5.5.6 

To analyze samples in the autosampler mode it is also necessary to be in the Analvsis 
menu. Enter the desired method or accept the default Method. Calibration will be done 
by the autosampler table. Press “F9”(Autosampler). Type in the name of the autosampler 
table and press the “ENTER” key. Verify that the standards and the samples are in the 
correct positions. Press “ Fl”(start). 

For more details on creating Tables and Methods refer to the Operators Manual for the 
ICP. 

Shutdown Procedure 

Turn the power knob on the RF generator off (left) and press the red reset button when 
the alarm sounds. Press the blue RF Off button. Then flip the toggle switch for the 
automatic power control to the manual position. 

The control and line breaker switches only need to be turned off for weekends or if the 
instrument is not going to be used the next day. This should be done after the RF power 
has been off for at least 5 minutes. 

Turn off the power strip on the autosampler cart. 

Release the pressure plates on the peristaltic pump and unhook the pump tubing. 

Turn off the torch, auxiliary, and sample argon toggles on the front of the instrument. 

If the computer will not be used, turn off the master switch on the computer power strip. 

6. Reoorts 

6.1 

6.1.1 

Results 

Ah Results are organized into Data packets. The format of each packet is dependent on 
the method and protocol required for that specific job. Details for method specific reports 
can be found in the method SOP. 

6.2 Quality Control Reports 

6.2.1 All results for quality control tests are entered into the lab data base using the Quality 
Control database QC-DB. Printouts of all.data entered must be included in the data 
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packet The routine minimum is a method blank report, and an MS/MSD or MS/duplicate 
report. Many analyses will also require an SRM (LCSS), blank spike (LCSW) or other 
report The recovery values for Ag,AI,Cr,Cd and B in the LCSS and LCSW are plotted 
on control charts. 

6.2.2 Method specific QC requirements are listed in the Method SOP 

I. Ouarterlv and Yearlv Procedures 

7.1 Instrument Detection Limits (IDLs) 

7.1.1 For complete details on performing IDL studies refer to Laucks SOP LTL-1011. In brief, 
IDLs for each analyte are determined quarterly by analyzing a “sample” seven consecutive 
times. This is done on three non-consecutive days. Calculate the standard deviation of 
the seven results on a given day. Add the standard deviations from the three days and the 
result is the IDL. The IDL solution is at a concentration of 3-5X the expected IDL. The 
IDL standard is not digested. The exact concentrations for the IDL standard are listed in 
Appendix 2 of the SOP. 

1.2 Method Detection Limits (MDLs) 

7.2 1 For complete details on performing IDL studies refer to Laucks SOP LTL-1011 In brief, 
MDLs for each analyte are determined yearly by analyzing seven replicates of a digested 
solution. MDLs are run according to the Laucks SOP on MDL determinations using the 
;yrropriate method. The h4DL solution concentration is documented in the MDL study 

1.3 Linear Range 

7.3 1 CLP and EPA 200.7 - Linear ranges for each analyte are determined by analyzing a high 
concentration “sample”. The analytically determined concentration must be within 5% of 
the true value The true value is the upper limit of the ICP linear range. Linear range 
must be verified quarterly. A list of the ICP linear ranges can be found in Appendix 2 of 
this document 

7.3.2 SW846 6010B - The upper limit of the linear dynamic range must be established by 
running a multi-point calibration using 4 standards and then running an upper range 
standard. The upper range limit should be an observed signal with no more than a 10% 
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variation from the true value of the upper range standard. Linear range must be checked 
every six months. 

7.4 Interelement Correction Factors (lECs) 

7.4.1 Interelement correction factors are determined by analyzing single element, high 
concentration samples. The apparent concentration of an analyte divided by the 
concentration of an interfering analyze run at 100 ppm, gives the required correction for 
that anaiyte/interfering element combination. This must be verified and updated for all 
analytes and all interfering elements every six months. 

Lads Testing Laboraiories. Inc. 
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Aooendix 1 

Concentration of analytes in standard solutions in mg/L 
for CLP1200.7 and SW846 6010B 

ELEMENT 1 ICAL STD 1 ICV ccv 1 ICSA ICSAB ( CRI 
I In I I 0.5 I 1 I n n7 

* ICV and CCV have different stock solutions 

Lads Testing Laboratories. Inc. 
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Appendix 1. cont. 

Concentration of analytes for SW846 6010A calibration standards in mg/l 

ELEMENT Std 1 Std 2 
flnw ctlq (mid std) 

Std 3 
(mid-hi std) 

Std 4 
(high std) 

V 0.1 1.0 5.0 10. 
Zn 0.1 5.0 25. 50 
MO 0.2 1.0 5.0 10. 

* SW846 H.std=ICV 

Lauds Testing Laboratories, Inc. 
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Aaoendix 2 

IDL solutions and linear range 
for CLP/ZOO.7 

ELEMENT 

Ag 
Al 
AS 
Ba 
BP 

IDL solution linear range 
T.V. (mg/L) (me/L) 

0.01 200 
0.05 600 
0.04 300 
0.01 100 

0.002 IO. 
600 
100 

I 
-- 
Ca 0.05 
Cd 0.005 
co 0.01 200 
Cr 0.02 200 
CU 0.01 200 
Fe 0.05 600 
Hg 0.04 
K 0.45 1000 

Lattcks Testmng Laboratories, inc. 
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AvDendix 3 

Method information, QC and limit check tables 

haucks Testing Laboratoiies, Inc. 
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Method: LAUCKJEC 

Applicable to CLW200.7 

METHOD INFOPMATION 

Samnle Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats : 4 Auto-store Analysis Data? Yes 
Flush Time (set) :60.0 Auto-store Stdzn Data? No 
Auto-Increment Sample Names?No Store Individual Repeats? Yes 

Auto-print Analysis Data? Yes 
Auto-print Stdzn Report? None 
Condensed Print Format? No 

Default File Names: 

Analysis Data File : MIKEDAT Autosampler Table : AUTO 
Sample Limits Table : LINCHK 

Calibration Data File : DEFAULT Blank Limits Table : MGLBLK 
Calibration Stds Table : DEFAULT QC Check Table SPEXCCVM 

Lmrcks Testing Laboratones, Inc. 
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Limit Check Table LIN’CHK 
limit values in ppm 

ELEMENT High limit Low limit 
Ag * 200. - 01 
Al* 600. -_ 2 
As* 300. -_ 3 

Be* 
Cab 
Cd 
co 

100. -.oos 
600 -1. 
100. -.oos 
200 -OF 

cu 200 -.025 
Fe 600. 1 
Mg 600. :i. 
Mn 100. -.OlS 
Na 600. -1 
Ni 200. -.04 
Pb 200. 1 
Sb 200. -:06 
Se 200. 3 
TI IO 1’s 

Zn 200 -.02 
K 1000 -1 
B 100. 2 

MO 100. --01 

Laucks Testing Laboratoriesp Inc. 
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Limit Check Table MGLBLK 
limit values in ppm 

Element High limit 
Ag* .Ol 
Al* 2 

Low limit 
- 01 
-2 

Be* ,005 -.005 
Ca* 1. -1. 
Cd* ,005 -005 
co* .05 -.05 
Cr* 01 - 01 
cu* ,025 -.025 
Fe* .l -1 
Mg* 1. -1 
Mn* ,015 -.015 
Na* 1. -1. 
Ni* .04 -.04 

Zn* .02 -.02 
K* 1. -1. 

Latrck.s Testmng Laboratories, Inc. 
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QC Check Table SPEXICVM and BMOICVM 
limit values in ppm 

Element Value % Range 
Ag* .6 10 
A,$ I? 10 
As* 2.6 10 
Bat 12. 10 
Be* .3 10 
Ca* 300. 10 
pII* 
G* 

2 _J 1l-l .” 
3 10 

C-k* .6 10 
CZlI* 1.5 10 
Fe* 6. 10 
Mg* 300. 10 
Mn* .9 10 
Ni* 24 10 
Pb* 2.3 10 
Sb* 3.6 10 
Se* 2.3 10 
l-1* 
;‘* ~ 

I CI .” I 10 .- 
3. I in I 

I .- 
I XT-* I 13 I ‘I) 
I “. I Inn I In h’ I .J”“. I .” 

n I ill I 10 1 
I _- _. 

MO 10 10 

Laucks Testing Laboratories. Inc. 
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QC Check Table SPEXCCVM 
limit values in ppm 

Element Value 
Ag* .5 

% Range 
10 

As’ 2.5 10 
Ba* 10 10 
Be* .25 10 
Ca* 25 10 
Cd* .25 10 

Cr* .5 10 
CU’ 1.25 10 
Fe* 5 10 
Mg* 25 10 
Mn* .75 10 
Na* 25 10 

V’ 2:5 10 
Zn* 1 10 
K’ 25 10 

Hg’ 1 10 
B* 2.5 10 

MO’ 2.5 10 

* QC Check Table SPEXCCVM valid for CCVs in ail current Methods 

Lauds Tesrrng Laboratoiies. Inc. 
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Method: SW846 

Applicable to SW846 Soils 

METHOD INFORMATION 

Sample Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats 4 
Flush Time (set) : 60.0 
Auto-Increment Sample Names? No 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data’? No 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Default File Names: 

Analysis Data File : MIKEDAT 
Calibration Data File : DEFAULT 
Calibration Stds Table: DEFAULT 

Autosampler Table : AUTO 
Sample Limits Table : HCALSTD 
Blank Limits Table : MDL2X 
QC Check Table : SPEXCCVM 

Lmtcks Testing Laboratories, Inc. 
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Limit Check Table HICALSTD 
limit values in ppm 

-- __ 

Pi* 50 -.059 
Sb* 5 - 033 
Se* 5 -. 1005 
TI* 10 -.0668 
V* 10 -.0255 
Zn* 50 -.036 
K* -_ 7nn ___ - 5412 

MO* 10 -0783 

* HCALSTD Table low limit based on 2X current soil MDL and subject to change annually 

Laucks Testtng Laboratories, inc. 
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Limit Check Table MDL2X 
limit values in ppm 

Element Hi 

l Blank Limits based on 2X soil MDL and therefore subject to annual variations 

Lauds Testing Laboratories. Inc. 
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QC Check Table HSTDICVM 
limit values in ppm 

I Element Value % Range Element 
Ag* Ag* 
As* As* 
Ba* Ba* 
Ca* Ca* 

Value 
2 2 
5 5 
10 10 

400 400 

% Range 
5 5 
5 5 
5 5 
5 5 

Be* 1 5 
Al* 100 5 
Cd* 2 5 
co* 5 5 
Cr’ 5 5 

I CU* SO 5 
Fe* Fe* 200 200 5 5 
Hg’ Hg’ 5 5 5 5 
K* K* 300 300 5 5 

Mg* MQ* .._ 200 200 5 5 
Mn* Mn* 10 10 i 5 
Na* 250 5 Na* 250 5 I 

Zn* SO 5 
MO* 10 5 

Lauds Tesritlg Laboratories, Inc. 
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Method: SW846W 

Applicable to SW846 Waters 

METHOD INFORMATION 

Sample Introduction Device: Normal 
Calibration Mode: Concentration 

Default Setup: 

Number of Repeats 4 
Flush Time (set) 60.0 
Auto-Increment Sample Names? No 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data? No 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Default File Names: 

&talysis Data File: MlKEDAT Autosampler Table AUTO 
Calibration Data File: DEFAULT Sample Limits Table HCALSTDW 
Calibration Stds Table: DEFAULT Blank Limits Table WMDLZX 
Calibration Stds Table: DEFAULT QC Check Table SPEXCCVM 

Laucks Tesring Laboratories, inc. 
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Limit Check Table HCALSTDW 
limit values in ppm 

: limit bases on 2X Water h4DL. Subject to change annually. 

Laucks Tesrrng Laboratories, Inc. 
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Limit Check Table WMDLZX 
limit values in ppm 

Element High Limit Low Limit 
Ag* .0082 -.0082 
Al* 
As* 
Ba* 
Be* 

.I864 

.0528 -.",A" 

.0119 -.0119 

.0009 -.0009 
Ca* 

Fe* 
Mg* 
Mll* 
Na* 

Cd* 

Ni* 
Pb* 

co* 

sti* 

Cr' 
cu* 

.346 

,163 -.163 

-.346 
.0213 

,253 

-.0213 

-.253 

.0057 

,008 

-.0057 

-.008 
.I975 

0157 

-.I975 

-.0157 
.0051 

.0086 

.0051 

.0086 
.04 t -ilA I 

.0154 I -.0154 

I 

Se* .0698 -.0698 
TI* ,071 -.071 
V* ,005 1 -.0051 
7.n* 0147 -n147 
K* ,288 -.288 

MO* .0233 -.0233 

l Blank limits bases on current Water MDLs. Subject to annual variation 

husks Teshg Laboratoiies, Inc. 
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I, moductiud Scope 

1.1 Scope 

This method is to be used as a supplement to the instrumental SOP in order to follow the 
method requirements of SW 846 60 1 OB for ICP analysis. Operating parameters are to be 
followed in the individual instrument SOP. 

The analyst should become familiar with SW 846 protocols prior to using this SOP 

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

1.2 Sample Collection, Sample Storage, Holding Times 

Samples are to be collected in either glass or plastic containers. Water samples are to be 
preserved to a pH < 2. A one liter sample bottle is sufficient volume for analysis. Soil 
samples do not require preservation but need to be stored at 4” C. At least 200 grams of 
sample should be collected. The holding time for ICP metals is 6 months. See Appendix III 
for Sample Handling and Preservation Table. 

1.3 Definition of Terms 

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

ICV - Initial Calibration verification - This is a standard run immediately following the initial 
calibration. The ICV is made from an independent source. Agreement within 
10% and a relative standard deviation less than 5% RSD from replicate 
(minimum of two) integrations, is required. 

ICB - Initial calibration blank - An instrument blank is made up in the same way as calibration 
standards, without target analytes. 

CCV - Continuing calibration verification. - This is a standard analyzed after every 10 samples 
during the analysis sequence to determine whether the instrument or system has 

Lauds Testing Laboratories. Inc. 



SOP No: LTL-7105 
Revision: 0 
Date: 1:29/9s 
Page: 4of20 _ 
Replaces: None 

remained in calibration. Agreement within 10% and less than 5% RSD from 
replicate (minimum of two) integrations, is required. 

CCB - Continuing Calibration Blank - This is a blank that is used to determine if there is cany- 
over between sample injections. A CCB succeeds every CCV, every 10 samples. 

ICSA - Interference Check Solution A - This solution is prepared to contain known 
concentrations of interfering elements that will provide an adequate test of the 
correction factors. 

ICSAB - Interference Check Solution AB - This solution is prepared by spiking the ICSA with 
known quantities of analyte. Adequate recovery of the analytes within this 
interfering matrix indicates proper application of the correction factors. 

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

IDL - Instrument detection limit - The lowest concentration of a target analyte that is detectable. 
The IDL is three times the average standard deviation of seven replicates at 2 to 5 
times the estimated IDL over three non consecutive days. Used as a starting point 
for selecting MDL study spiking levels. IDL should be determined quarterly. .. 

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

LCS - Laboratory Control Sample - This is a material of approximately the same matrix as the 
samples, containing a known and usually certified amount of target analyte and 
which is prepared and analyzed in the same manner as a typical sample. This 
sample is used to demonstrate that the analytical system is in control. It may be 
considered to be a blank spike for most inorganic analyses and is preferred over 
artificially spiking blank materials. 

QC period - Quality control period - An analysis sequence initiated by the analysis of one or 
more standards, followed by samples, and terminated with a standard and blank 
analysis. 

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of 
the standard deviation of a set of values to the mean of the set of values. A 
measure of the similarity of the values one to another. 

Sequence - A set of sample digests and standard solutions introduced into an instrument in a 
chronologically continuous group. 

Lauds Testing Laboratories, Inc. 
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t Eauiomentt and Standards 

2.1 Instrumentation: 

Therm0 Jane11 Ash Enviro 36 simultaneous ICP or equivalent. 

2.2 Standards 

SW 846 requires the use of one standard and a blank. See the instrument SOP for standards 
and their preparation. 

3, &&tv precautiomsnd Waste Rispd 

See instrument SOP for detailed safety precautions and waste disposal. 

Safety 

~11 standards, samples and sample solutions should be handled as if they are hazardous 
substances. 

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

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

Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 

Caution should be used when handling acidic digestates. 

3.1 Waste Disposal 

Waste segregation and disposal from the point of collection is further covered in the Laucks 
SOP on waste segregation and disposal. 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-7105 
Revision: 0 
Date: 1129198 

4.1 Method Detection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is fully described in the Laucks SOP on performing MDL studies. Briefly. it 
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5 
times the estimated method detection limit. A Student’s T-test is then applied to these 
measured values to calculate the h4DL. 

4.2 Linear range study 

The upper limit of the linear dynamic range must be established by running a multi-point 
calibration using 4 standards and then running an upper range standard. The upper range 
limit should be an observed signal with no more than a 10% variation from the true value of 
the upper range standard. All samples with elements exceeding the level of the upper range 
standard must be diluted. 

4.3 Initial Calibration 

Analyze standard solutions using a minimum of a calibration blank and one standard. The 
calibration curve must be verified by nmning an Initial Calibration Standard (ICV) and 
obtaining agreement within 10% of the expected concentration and a 5% RSD for replicate 
integrations. 

Criteria and Corrective Action: 

Since a linear regression is not possible when using a two point calibration on the Enviro 36, 
the standard curve is validated by evaluating the ICV and the subsequent CCVs. If the 
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis 
must be discontinued, the cause determined and the instrument recalibrated. All samples 
following the last acceptable ICV, CCV must be reanalyzed.. 

Lauds Testing Laboratories, Inc. 
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4.4 Initial Calibration Standard ICV: 

Immediately after the calibration curve, an ICV is analyzed.Criteria: 

The calculated concentration of the standard must be within 10% of the expected value and 
the RSD must be less than 5% for replicate integrations. 

Corrective Action: 

If the ICV criteria are not met, no samples can be analyzed. Perform system maintenance 
and re-check the ICV. If the criteria still cannot be met, the system must be recalibrated. 

4.5 Initial Calibration Blank 

After the analysis of the high standard, an instrument blank (ICB) is analyzed. The levels of 
target analytes in the ICB should not exceed three times the instrument detection limit. 

Corrective Action: 

If the ICB analyte levels exceed 3 times the IDL, repeat the analysis two more times and 
average the results. If the average is not within three standard deviations of the background1 
mean. the system is out of control. The source of contamination must be identified and 
corrected before proceeding with the analysis. 

4.6 Continuing Calibration Verification (CCV) and Blank (CCB) 

A continuing calibration verification standard is analyzed after every 10 samples. 
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and 
blank must be the last samples analyzed in the run. The CCV must also be prepared from an 
independent source. 

The CCV must fall within f 10% of the true value and the RSD must be less than 5% for 
replicate integrations. 

The levels of target analytes in the CCB should not exceed 3 times the IDL. 

Corrective action: 

If CCV limits are exceeded, check calculations or perform instrument maintenance. 
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a 

Lauds Testing Laboratories, Inc. 
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successful calibration and a CCV/CCB which is in control or by preceding and following 
CCVKCBs which are within limits. 

If the CCB analyte levels exceed 3 times the IDL, repeat the analysis two more times and 
average the results. If the average is not within three standard deviations of the background 
mean. terminate the analysis, correct the problem. recalibrate, and reanalyze the previous 10 
samples. If the blank is less than 1110 the concentration of the action level of interest. and no 
sample is within ten percent of the action limit, analyses need not be rerun and recalibration 
need not be preformed before continuation of the run. 

4.7 Interference Check Solutions A (ICSA) and AB (ICSAB) 

(ICSA): 

At the beginning and at the end of each run, an interference check solution A is analyzed. 
This solution contains interefering elements only. All other elements are not present in the 
solution. All elements not present should show a recovery of zero, or rt the CRDL. 

Corrective Action: 
If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another run. 

(ICSAB): 

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes 
must recover between 80-120%. 

Corrective Action: 

If the analytes do not recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another 
analysis. 

4.8 Method Blanks 

Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples, which ever is more tiequent. Any analyte response above the MDL is reported. 
For a method blank to be acceptable for use with the accompanying samples, the 
concentration of the blank of any analyte of concern should not be higher than the highest of 
either: 

Lauds Testing Laboratories, Inc. 
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(1) The reporting limit. or 
(2) Five percent of the regulatory limit for that analyte. or 
(3) Five percent of the measured concentration in the sample. 

Corrective Action: 

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

4.9 Laboratory Control Sample 

The LCS is made from an independent source of the same matrix (soil or water) and is 
carried through the entire digestion procedure. An LCS is performed with each digestion 
batch. At a minimum, LCSW(water) control limit are 80% to 120%. Control limits for the 
LCSW will be empirically determined and must be within the method specified control limit 
noted aboved. 

LCSS(soil) control limits are supplied by the manufacturer. LCSS control limits are not 
derived by the laboratory due to the small number of data points available from each lot of 
certified material. 

Corrective Action 

If the LCS is not within the required control limits, then a redigestion will occur for the 
affected analytes. 

4.10 Matrix Spike 

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking 
solution is added to this sample prior to preparation. The analyst should attempt to avoid 
selecting samples which are identified by the client as blanks. As the purpose of the matrix 
spike is to test the system under “typical” conditions, the analyst may also avoid selecting 

Laucks Testing Laboratories, Inc. 
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the most difficult sample of the batch for spiking. It is not always required that a matrix 
spike analysis be performed with each preparation/analysis batch, however, the minimum 
frequency for MS analysis is 1 each per 20 samples per matrix. This will be best 
accomplished by running one with every batch for many analyses. This matrix spike sample 
is used to evaluate the matrix effect of the sample upon recovery of the analytes. The 
recovery of spike analytes is calculated as follows: 

recovery,%=(ss-S)*lOO 
SA 

where: 
SS = concentration in spiked sample 
S = native concentration in unspiked sample 
SA = spike added, the amount of spiking material actually added calculated on the 
sample basis. 

For ICP. control limits for spike recoveries will be 75125% unless otherwise specified in 
the project specific QAPP. In-house control limits are based on historical performance. 
The recovery criteria are detailed in the QC Database QC-DB and will change from time to 
time. 

, 

Corrective Action: 

Samples with spike recoveries outside control limits will be reviewed for possible corrective 
action. Corrective action will first involve recalculation, followed by possible re- 
preparation, and/or reanalysis. This process should also look at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In some cases a Post 
Digestion Spike is required when matrix interference is suspected. In all cases a narrative 
explanation of the condition is required to detail the corrective actions taken. Data reported 
in validatable packages will be flagged with an “N” indicating the out-of-control event.. 

4.11 Matrix Spike Duplicate/Sample Duplicate 

Method QC consists of MWMSD. A duplicate maybe be performed instead of a MSD. 
Other types of QC can performed at the client’s request. 

Criteria 

At least one matrix spike duplicate sample per 20 samples per matrix is required when 
matrix spikes are being performed. RPD values are calculated in a manner similar to 
MWMSD RPDs: 

Lauds Testing Laboratories, Inc. 
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ISS - SSD] 
RPD = (SS + SSD),‘Z * loo 

where: 
SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentractions greater than ten times the IDL, control limits for RPD of 
duplicates will be *20% unless otherwise specified in the project specific QAPP. For 
sample concentrations less than ten times the IDL, control limits for the difference will be i 
the reporting limit. In-house control limits are based on historical performance. The RPD 
control limits are detailed in the current QC Database QC-DB and will change from time to 
time. 

Corrective Action: 

If a trend in out of control RPD values is observed, the methods used must be examined to 
determine the source of variance. Once this source is identified, the method must be changed 
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries 
are in control and no analyte of interest was detected in any of the samples, no immediate 
action will be taken on that sample set. If integrity of reported sample values is in doubt, re- 
analysis may be called for. Corrective actions should be discussed with the Quality Control 
Officer. In a validatable package, data associated with an out-of-control RPD will be 
flagged with an “*“. 

4.12 Serial Dilution 

A five-fold dilution is performed on the QC sample in each analytical batch. The difference 
between the initial value and the serial dilution should agree within 10%. If the difference is 
greater than 10% on analytes that exhibit a level 50 times greater than the MDL, then results 
for those analytes will be flagged with an “E”. 

Corrective Action: 

No corrective action is necessary other than appropriately flagging the data. 

LOoeration 
l Calibrate the instrument with a blank and one standard. 

Laucks Tesring Laborarories, Inc. 
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. Immediately following the calibration, analyze the ICV followed by an ICB. 
Concentration values obtained for the ICV should not deviate fromthe actual values by 
more than 10% and less than 5% RSD for replicate integrations. 

. Plush the system with the calibration blank solution for at least 1 minute before the 
analysis of each sample. 

. Analyze a CCV and CCB every 10 samples. The CCV must agree within 10% of its 
expected value and less than 5% RSD for replicate integrations. The results of the 
calibration blanks are to be within 3 times the IDL. If not, repeat the analysis two or 
more times and average the results. If the average is not within 3 times the IDL. 
terminate the analysis, correct the problem, recalibrate, and reanalyze the previous 10 
samples. 

5.1 Analysis Sequence 

See Appendix IV for Analytical Sequence 

5.2 Instrumental Conditions 

See instrument SOP for operating procedures. 

5.3 Analytical Operation 

See instrument SOP for operating procedures. 

6.1 Data Packet Organization 

. See the SOP metals validation for a check list detailing data packet organization 

. If requested, all analysis performed under SW 846 guidelines can be reported via CLP 
SOW 3/90 forms. These forms provide all relevant QC information. 

. Data packages will be produced via Enviroforms. Analyte levels that are less than the 
MDL will be reported as the SDL followed by a “U”. Analyte levels that fall between 
the MDL and the reporting limit will be flagged with a “B”. Analyte levels greater than 
or equal to the reporting limit PQL will be reported without a flag. 

Lauds Testing Laboratoiies, Inc. 
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CODE Definition 

U The analyte of interest was not detected, to the limit of detection indicated. 8t* 
B The analyte of interest was detected between the MDL and the reporting * 

limit. 
N The spike recovery exceeded the control limits. a 
* The duplicates exceeded the RPD control limit or their difference exceeded Bs 

the reporting limit. 
E The Serial Dilution did not agree within 10%. B 
s The analyte concentration was determined by MSA. * 

l Used in all reports. 
B Used in data validatable packages. 

6.2 Control Chart(s) 

The recovery values for ICP analytes Al, B, Cd, Cr, and Ag in the LCS are plotted on 
control charts. Other analytes may be added at the discretion of QA without immediate 
revision of this SOP. 

6.3 References: 

Test Mews for Evalu&ng Solid Was&, SW-846, Method 6010B, Revision 2, December 1996 
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Appendix I 

QC Summary Table 
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0 

Laucks Testing Laboratories 

Method 6010B QA Requirements and Corrective Actions 

DA Element I Method Laucks =--- 

initial 
Calibration 

initial 
Calibration 
Verification 

Continuing 
Calibration 
Verification 

Instrument 
Blank 

Criterion Criterion 
1 One standard and ) One standard 
a Blank and a Blank 

ilO% of nominal flO% of 
value. Made nominal value. 
from an Made from an 
independant independant 
source. source. 
+lO% and RSD i-10% and RSD 
< 5% for < 5% for 
replicate replicate 
integrations. integrations. 
*3 sigma of *3 sigma of 
average. average 

Method Blank < MDL < reporting limit 

Laboratory LCSW: 80%- 
Control Sample 120% 

LCSS: 
I 1 Manufacturer 

Specs. 
Matrix Spike ) 75-125% ) 75125% or 

criteria. 
Serial Dilution ? 10% difference 2 10% difference 

ICSA.AB *2O%truewlue *20%mevalue 
of analytes, or of analytes, or 
f the CRDL. * the CRDL. 

Frequency 1 Corrective 1 Documentatic 
Action 

Beginning of In raw data. 
each run. 

Beginning of 
each run 
immediately 
following 
ICAL. 
Every 10 

Recalibration Form 2A or ir 
required. raw data. 

Recalibrate and Form 2A or ir 
samples. Mid- rerun affected raw data. 
range samples. 

Every 10 Recalibrate and Form 3 or in 
samples. rerun affected raw data. 

samples. 
One/batch Redigest Form 3, in ra\ 

1 samples 

One/batch Redigest 
samples 

database repo 
Form 7, in ra\ 
data, or 
database repo 

5% or per batch Consult QCO Form 5, in ra 
data, or 
database repc 

5% or per batch Consult QCO Form 6, in ra 
da@ or 
database repc 

One/batch Flag data with Form 9 or in 
an “E”. raw data. 

Beginning and Consult QCO Form 4, or ir 
end of run raw data. 
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Laucks Testing Laboratories 

Method 6010B QA Requirements and Corrective Actions 

QA Element 

Standard 

Method Laucks Frequency 
Criterion Criterion 

See QC control Control limits 5% or per batch 
Reference catalog set by vendor 
Material (SRM) 
Recovery r 

samples data. or 
database repo 
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Appendix II 

Flow Chart 

i B 
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Appendix III 

Sample Handling and Preservation 

M&&s (except hexavalent chromium and mercury): 

v 
Collection V&me 

Total recoverable 100 mL 600 rnL 

Dissolved 100 mL 600 mL 

Suspended 100 mL 600 rnL 

Total 1oomL 600 mL 

. 
PreservB 

H-NO3 to pH ~2 
6 months 

Filter on site; HN03 to pH 
<2 
6 months 

Filter on site 
6 months 

l-IN03 to pH ~2 
6 months 

Solid samples should be at least 200 g and usually require no preservation other than storing at 
4°C until analyzed. Either plastic or glass containers may be used for sample collection. 

Laucks Testing Laboratories, Inc. 
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Standard 0 
Standard 1 
ICV 
ICB 
ccv 
CCB 
ICSAI 
ICSABI 
Sample # 1 
Sample #lD 
Sample #lS 
Sample #lL 
Sample #2 
Sample #3 
Sample ##4 
ICSAF 
ICSABF 
ccv 
CCB 

Analytical Sequence 

Lauds Testing Laboratories, Inc. 
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1. Introduction and Scooe 

1.1 Method Description 

Inductively coupled plasma-mass spectrometry (ICP-MS) is a technique which is applicable 
to ug/L concentrations of a large number of elements in water and wastes after appropriate 
sample preparation steps are taken. When dissolved constituents are required, samples must 
be filtered and acid preserved prior to analysis. No litrther digestion is required prior to 
analysis for dissolved elements. Acid digestion prior to filtration and analysis is required for 
groundwater, aqueous samples, industrial waste, soil, sludge, sediment, and other solid 
waste for which total (acid-leachable) elements are required. 

See Appendix V for reporting limits. 
See Appendix I for analytical masses and standard concentrations. 

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

1.2 Sample Collection, Sample Storage, Holding Times 

Water samples should to be collected in plastic or Teflon containers and preserved to a pH < 
2. A one liter sample bottle is sufficient volume for analysis. Soil samples do not require 
preservation but need to be stored at 4” C and may be collected in glass if plastic containers 
are not available. At least 200 grams of sample should be collected. The holding time for 
metals is 6 months. If mercury is being analyzed by this technique, which is not currently 
approved or done without specific client arrangement, the holding time is 28 days. 

1.3 Definition of Terms 

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

Batch Identifier - A number given to each analysis group which uniquely identifies that batch. 
This number is preceded by an “A”, mmddyy, ICPMS, matrix (W for water, S for 
soil), sequence number (i.e. A022595ICPMSWOl). 

Lauds Testing Laboratories, Inc. 
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is a blank which is analyzed immediately after the CCV (almost always after 
every 10 samples and at the end of the analytical run) during the analysis 
sequence to determine whether the instrument or system has maintained a stable 
baseline. 

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

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

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

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is made 
up in the same matrix as calibration standards, without target analytes. 

ICV - Initial calibration verification - This term is borrowed Born the CLP protocol. It is a 
standard which is analyzed at the start of each analytical run that is compared to 
the initial multi-point calibration to determine whether the instrument calibration 
is accurate. 

IDL - Instrument detection limit. IDL’s can be estimated by analyzing seven replicates of a 
standard analyte solution over three nonconsecutive days. The analyte 
concentration should be 3-5 times the estimated IDL. Multiplying the average 
standard deviation by three wilI yield the IDL for that analyte. Each measurement 
must be performed as though it were a separate analytical sample. IDL’s must be 
determined quarterly 

MDL - Method detection limit - The lowest concentration of an analyte which will yield a 
positive result that is greater than zero at a known level of confidence. MDLs are 
empirically determined and are performed annually. 

: CS - Laboratory Control Sample. This is a material of approximately the same matrix as the 
samples, containing a known and usually certified amount of target analyte and 
which is prepared and analyzed in the same manner as a typical sample. This 

Lauch Testing Laboratories, Inc. 
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sample is used to demonstrate that the analytical system is in control. It may be 
considered to be a blank spike for most inorganic analyses and is preferred over 
artificially spiking blank materials. 

Serial Dilution - If the analyte concentration is within the linear range of the instrument and is 
sufficiently high (minim ally, a factor of 100 above the IDLMDL), an analysis of 
a fivefold dilution must agree within *lo% of the original determination. If not, 
an interference effect must be suspected. One serial dilution must be analyzed for 
each twenty samples or less of each matrix in a batch. A serial dilution is denoted 
in the raw data by an “L”. 

ICSA - Interference Check Solution A. The ICSA is a solution that contains the interfering 
analytes. This solution is analyzed to indicate if a high level of interfering 
compounds will have an affect on the analytes of interest. 

ICSAB - Interference Check Solution AB. The ICSAB is a solution that contains the interfering 
analytes and the analytes of interest. This solution is anaIyzed to indicate if a high 
level of interfering compounds will have an affect on the recovery of the analytes 
of interest. 

Internal Standards - Internal standards are added to all blanks, standards, and samples. They 
monitor the affect of a sample’s matrix on the quantification of the analytes of 
interest. The internal standards used are Sc4.5, In1 15, and Bi209. 

Post-Digestion Spike - An analyte spike added to a portion of a prepared sample should be 
recovered to within 75% to 125% of the known value or within the laboratory 
derived acceptance criteria. 

Standard-Addition - The standard addition technique involves adding known amounts of 
standard to an aliquot of the sample. This technique compensates for a sample 
constituent that enhances or depresses the analyte signal thus producing a 
different slope than that of the calibration standards. 

QC Period - Quality control period - An analysis sequence initiated by the analysis of one or 
more standards, followed by samples, and terminated with a standard and blank 
analysis. A QC period can be open-ended chronologically, but calibration 
verification must be documented using the procedures in this SOP 

RSD or ‘%&SD - Relative standard deviation or percent relative standard deviation - The ratio of 
the standard deviation of a set of values to the mean of the set of values. A 
measure of the similarity of the values one to another. 

Lauch Testing Laboratories, Inc. 
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2. Equiument List and Standards 

2.1 Instrumentation: 

Perkin-Elmer ELAN 5000 

2.2 Standards 

SW 846 requires the use of one standard and a blank. Standards are made in a 1% HNO,. 
See Appendix I for standard concentrations. 

2.3 Internal Standards 

Sc45, In1 15 and Bi209 are used as internal standards. 

3. Safetv orecautions and Waste Disoosal 

3.1 Safety Precautions 

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

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

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

Electrical shock - All instruments present the possibility of electrical shock The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrmnent and disconnecting the instrument f?om 
the electrical power supply before working on any electrical components, etc. 

Radio Frequency - The ELAN 5000 uses a high energy RF. Although the generator is well 
shielded, care should be taken when operating the instrument. Pace makers can be adversely 
affected by exposure to high energy RF. 

,,- 
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Plasma Radiation - Do not view the torch without the proper eye wear. Severe eye damage 
can occur if the plasma is viewed directly. 

3.2 Waste Disposal 

Waste segregation and disposal from the point of collection is further covered in the Laucks 
SOP on waste segregation and disposal. 

4. Oualitv Control 

4.1 Method Detection Limit Study 

Prior to the analysis of any samples, it is necessary to establish method detection limits. This 
procedure is folly described in the Laucks SOP on performing MDL studies. Briefly, it 
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5 
times the estimated method detection limit. A Student’s T-test is then applied to these 
measured values to calculate the MDL. 

4.2 Linear range study 

Linear ranges for each analyte are determined by analyzing a high concentration “sample”. 
The analytically determined concentration must be within 5% of the true value. The true 
value is the upper limit of the ICPIMS linear range. Linear ranges must be verified 
quarterly. 

4.3 Internal Standards 

A 50 uL aliquot of a 20 ppm of Sc45,lO ppm of In1 15 and 10 ppm of Bi209 is added to a 
10 mL of all standards and samples prior to analysis. 

Criteria 

The intensities of all internal standards for instrument check standards must be between 80 
and 120 percent of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

If the criteria are not met, terminate the analysis, correct the problem, recalibrate, verify the 
new calibration, and re-analyze the affected samples. 

Lauds Testing Laboratories, Inc. 
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Criteria 

The intensities of all internal standards in the samples must be between 30 and 120 percent 
of the intensities of the internal standards in the initial calibration standard. 

Corrective action 

When the intensity of any internal standard in the sample fails to fall between the required 
levels, the sample must be diluted fivefold (1+4) and reanalyzed with the addition of 
appropriate amounts of internal standards. This procedure must be repeated until all internal 
standards fall within the prescribed windows. 

4.4 Initial Calibration 

Analyze standard solutions using a minimum of a calibration blank and one standard. The 
calibration curve must be verified by running an Initial Calibration Standard (ICV) and 
obtaining agreement within 10% of the expected concentration. 

Criteria and Corrective Action: 

Since a linear regression is not possible when using a two point calibration on the ELAN 
5000, the standard curve is validated by evaluating the ICV and the subsequent CCVs. If the 
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis 
must be discontinued, the cause determined and the instrument recalibrated. All samples 
following the last acceptable ICV, CCV must be reanalyzed.. 

4.5 Initial Calibration Verification 

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

Criteria 

The calculated concentration of the ICV should be within 90%-l 10% of the true value. 

Corrective action 

If the ICV criteria are not met, the analysis is terminated. Perform system maintenance and 
re-calibrate the instrument. 

Lauch Testing Laboratories, Inc. 
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After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The levels of 
target analytes in the ICB should not exceed the contract required detection limit 

Corrective action 

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

4.7 Continuing Calibration Verification (CCV) and Blank (CCB) 

A continuing calibration verification standard is analyzed after every 10 samples. 
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and 
blank must be the last samples analyzed in the run. 

Criteria 

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

The levels of target nnalytes in the CCB should not exceed the contract required detection 
limit. 

Corrective action 

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

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

4.8 Interference Check Solutions A (ICSA) and AB (ICSAB) 

Due to the high sensitivity of the ICP-MS technique and instrument developments that have 
occurred since the method was written, the high dissolved solids content of the specified ICS 

Laucks Testing Laboratories, Inc. 
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solutions are not recommended by the manufacturer for modem instruments. The ICSA and 
ICSAB solutions are prepared at different concentration levels from method 6020 to avoid 
clogging of the sampler cone orifice and damage to the instrument. Therefore, Al, Ca, Fe, 
Mg, Na, P, K, S, C, and Cl in the ICSA and the ICSAB are at l/IO of the specified levels. 
See Appendix II for ICSA and ICSAB solutions concentrations. 

(ICSA): 

At the beginning and at the end of each run, an interference check solution A is analyzed. 
This solution contains interfering elements only. All other elements are not present in the 
solution. All elements not present should show a recovery of zero, or + the contract 
required detection limit. 

Corrective Action: 
If the analytes do not recover witbin the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another run. 

(ICSAB): 

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes 
must recover between 80-120”~. 

Corrective Action: 

If the analytes do not,recover within the specified control limits, then the system is out of 
control. The problem needs to be identified and corrected prior to beginning another 
analysis. 

4.9 Method Blanks 

Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples prepared at the same time or at least one blank every 20 
samples, which ever is more frequent. Any analyte response above the CRDL is reported. 
For a method blank to he acceptable for use with the accompanying samples, the 
.oncentration of the blank of any analyte of concern should not be higher than the highest of 
. ither: 

(1) The reporting limit, or 
(2) Five percent of the regulatory limit for that analyte, or 
(3) Five percent of the measured concentration in the sample. 

Corrective Action: 

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

4.10 Laboratory Control Sample 

The LCS is made from an independent source of the same matrix (soil or water) and is 
carried through the entire digestion procedure. An LCS is performed with each digestion 
batch. At a minimum, LCSW(water) control limits are 80% to 120%. 

LCSS(soi1) control limits are supplied by the manufacturer. LCSS control limits are not 
derived by the laboratory due to the small number of data points available from each lot of 
certified material. 

Corrective Action 

If the LCS is not within the required control limits, a redigestion will occur for the affected 
analytes. 

4. I I Matrix Spike 

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking 
solution is added to this sample prior to preparation. The analyst should attempt to avoid 
selecting samples which are identified by the client as blanks. As the purpose of the matrix 
spike is to test the system under “typical” conditions, the analyst may also avoid selecting 
the most difficult sample of the batch for spiking. The minimum tiequency for MS analysis 
is 1 each per 20 samples per matrix. This will be best accomplished by running one with 
every batch for many analyses. This matrix spike sample is used to evaluate the matrix 
effect of the sample upon recovery of the analytes. The recovery of spike analytes is 
calculated as follows: 

Lauckr Testing Laborutorkr, Inc. 
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where: 
SS = concentration in spiked sample 
S = native concentration in unspiked sample 
SA = spike added, the amount of spiking material actually added calculated on the 
sample basis. 

For ICP/MS, control limits for spike recoveries will be 75125% unless the sample result is 
greater than 4 times the spike concentration or unless otherwise specified in the project 
specific QAPP. In-house control limits are based on historical performance. 
The recovery criteria are detailed in the QC Database QC-DB and will change from time to 
time. 

Corrective Action: 

Samples with spike recoveries outside control limits will be reviewed for possible corrective 
action. Corrective action will first involve recalculation, followed by possible re- 
preparation, and/or reanalysis. This process should also look at the recovery of matrix 
spiking compounds from the SRM and/or blank spike analysis. In all cases a narrative 
explanation of the condition is required to detail the corrective actions taken. Data reported 
in validatable packages will be flagged with an “N” indicating the out-of-control event. 

4.12 Post-Digestion Spike 

A post digestion spike is also performed to a portion of a prepared sample. The minimum 
frequency for MS analysis is 1 each per 20 samples per matrix, control limits for post-spike 
recoveries will be 75-125% 

Corrective Action: 

Samples with post-spike recoveries outside control limits will be diluted and re-analyzed to 
compensate for matrix effects. The results must agree to within 10% of the original 
measured concentrations. A standard-addition technique may also be used to compensate 
for matrix effects. 

4.13 Matrix Spike Duplicate/Sample Duplicate 

Method QC consists of MS&LSD. A duplicate maybe be performed instead of a MSD. 
Other types of QC can performed at the client’s request. 

Louch Testing Laboratories, Inc. 



SOP No: LTL-7202 
Revision: 4.0 
Date: 7122199 
Page: 14 of 28 
Replaces: Rev. 3.0 

Criteria 

At least one matrix spike duplicate sample per 20 samples per matrix is required when 
matrix spikes are being performed. RPD values are calculated in a manner similar to 
MWMSD RPDs: 

ps-SSDl 
RPD = (SS + SSD)/2 * loo 

where: 
SS = concentration in spiked sample 
SSD = concentration in matrix spiked duplicate sample 

For sample concentrations greater than 5 times the CRDL, contr61 limits for RPD of 
duplicates will be UO% unless otherwise specified in the project specific QAPP. For 
sample concentrations less than 5 times the CRDL, control limits for the difference will be f 
the CRDL. In-house control limits are based on historical performance. The RPD control 
limits are detailed in the current QC Database QC-DB and will change from time to time. 

Corrective Action: 

If a trend in out of control RPD values is observed, the methods used must be examined to 
determine the source of variance. Once this source is identified, the method must be changed 
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries 
are in control and no analyte of interest was detected in any of the samples, no immediate 
action will be taken on that sample set. If integrity of reported sample values is in doubt, re- 
analysis may be called for. Corrective actions should be discussed with the Quality Control 
Officer. In a validatable package, data associated with an out-of-control RPD will be 
flagged with an “*“. 

4.14 Serial Dilution 

A five-fold dilution is performed on the QC sample in each analytical batch. The difference 
between the initial value and the serial dilution should agree within 10%. If the difference is 
greater than 10% on analytes that exhibit a level 50 times greater than the IDL, then results 
for those analytes will be flagged with an “E”. 

Corrective Action: 

No corrective is necessary other than appropriately flaggin& the data. 

Laucks Testing Laboratories, Inc. 
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5. Procedure 

5.1 Instrumental Conditions 

l Refer to manufacture’s instruction for specific operating procedures. Allow at least 30 
minutes for the instrument to stabilize before initiating any analysis. 

. Conduct mass calibration and resolution checks in the mass regions of interest. The mass 
calibration and resolution parameters are required criteria which must be met prior to any 
sample being analyzed. The monitored masses of Mg, Rh, and Pb must meet the 
following criteria: 

Element RSD for replicate (minimum Mass, amu Resolution @ 10 % 
of four) integrations. peak height, amu 

Wit < 5% 23.90-24.10 co.9 
Rh < 5% 102.80-103.00 dO.9 
Pb < 5% 207.90-208.10 d-o.9 

5.2 Analytical Operation 

. Calibrate the instrument, using a calibration blank and a standard. Refer to Appendii I 
for the applied levels of concentration. 

. All masses which could affect data quality are monitored to determine potential effects 
from matrix components on the analytes of interest, 

. After the calibration has been established, an ICV solution is analyzed to verify the 
validity of the curve. Measurements for the analytes of interest must be at flO% of the 
true value. A recalibration and re-analysis is required for any analyte which falls outside 
the control limit. 

l Analyze the interference check samples (ICSA and ICSAB) prior to and after the analysis 
of samples 

l Analyze a CCV and a CCB once every 10 analytical samples. 

. Dilute samples that exceed the established linear range of the instn~:nent. 

Laucks Testing Laboratones, Inc. 
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6.1 Data Packet Organization 

. See the SOP metals validation for a check list detailing data packet organization 

. If requested, all analysis performed under SW 846 guidelines the data can be reported 
via CLP SOW 3/90 forms. 

. Data packages will be produced via Enviroforms. Analyte levels that are less than the 
IviDL will be reported as the SDL followed by a “U”. Analyte levels that fall between 
the MDL and the reporting limit will be flagged with a “B”. AnaIyte levels greater than 
or equal to the reporting limit PQL will be reported without a flag. 

CODE Defmition 

U The analyte of interest was not detected, to the limit of detection indicated. ++ 
B The analyte of interest was detected between the MDL and the reporting Q 

hit. 
N The spike recovery exceeded the control limits. Q 
* The duplicates exceeded the RPD connol limit or their difference exceeded 9 

the reporting limit. 
E The Serial Dilution did not agree within 10%. Q 
S The analyte concentration was determined by MSA. Q 

l Used in all reports. 
Q Used in data validatable packages. 

6.2 References: 

Test Methods for Evaluatina Solid Waste, SW-846, Method 6020, Revision 0, September 1994 

Luucks Testing Labordories, Inc. 
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Appendix I 

Standard Solutions 
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The STD is made by diluting 10.0 mL of the ICPMS stock standard to a 100 mL final volume. 

Laucks Testing Laboratories. Inc. 
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100 PL ICAL- 
1000 I.lL ICAL- 
200 pL ICAL- 
1000 I.lL ICAL- 
100 pL ICAL- 
250 I.‘L 1000 ppm U 
200 PL 1000 ppm B 
200 pL 1000 ppm MO 
200 jlL 1000 ppm Li 
200 j.lL 1000 ppm Sn 
40 FL 1000 ppm Be 
150 pL 1000 ppm Se 

Note: 50 pL of 20 ppm Sc45,lO ppm In1 15 and 10 ppm Bi209 is added to a 10 mL aliquot of 
standard. 

-i 
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Appendix II 

ICSA and ICSAB Solutions 
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Appendix III 

QC Summary Table 
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Laucks Testing Laboratories 
Method SW 846 6020 QA Requirements and Corrective Actions 

QA Element 

Check 

Resolution 
Check 

Initial 
Calibration 

initial 
Calibration 
Verification 

Initial 
Calibration 
Blank 
Continuing 
Calibration 
Verification 

Continuing 
Calibration 
Blank 
-vfethod 

Method Criterion 1 Laucks Criterion 1 Frequency ) Corrective 
I Action 

must be performed 1 Mg 23.90-24.10 
in mass regions of Rh 102.80-103.00 

1 Beginning 
of each - 

1 Perform new 
mass 

interest and be Pb 207.90-208.10 analysis. calibration. 
within fO.1 amu of 
the actual value. 
< 0.9 amu full < 0.9 amu full Beginning Adjust 
width at 10% peak width at 10% peak of each resolution. 
height height analysis. 
Blank and at least Blank and one Beginning NA 
one standard standard of each 

1 analysis I 
+lO% oftrue 1*10%oftrue I Immediately ) Recalibrate and 
value. Made from value. Made from following 
an independent an independent ( calibration. ( reverify. 
source. source.. 
Values must be Values must be 
< 3x the IDL for < CRDL 

Immediately Recalibrate, 
following reverify, and 

each element. ICV. rerun the ICB. 
f 10% true value. * 10% true value. Every 10 Recalibrate and 

Analyte levels are samples and rerun affected 
at the mid-range of end of run. samples. 

Values must be 
the calibrations 

1 Values must be 1 Immediatelv 1 Recalibrate and 
< 3 times the IDL I < CRDL I following 
for each element. Iccv. - 

- 1 rerun affected 
samples. 

< CRDL or ~5% of I< CRDL or ~5% of 1 One/batch 1 Redieest 
regulatory limit or regulatory limit or 

I - 
samples 

am SamDle anv SamDle 

Documentation 

Instrument 
Logbook 

Instrument 
Logbook 

In the raw data 
and/or on 
FORM 14. 
Form 2, in the 
raw data 

Form3, in the 
raw data 

Form 2, in the 
raw data 

Form 3, in the 
raw data 

Form 3, in the 
raw data. 
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QA Element 

Internal 
Standards 

Serial 
Dilution 

Duplicate, 
% Difference 

Matrix Spike 
Recovery 

Post- 
Digestion 
Spike 
Laboratory 
Control 
Sample 

ICSA and 
ICSAB 

Method Criterion 

1 .Samples: 30 % - 
120 % of the initial 
calibration 
standard 
2. Instrument 
Check Standards: 
80 -120 of the 
initial calibration 
standard. 
withm*lO%ofthe 
original value if 
the analyte cont. is 
> 100 x the IDL. 
* 20% for analyte 
values greater than 
100 times the IDL. 

75%-125% 

One/batch, no 
acceptance criteria 

*20% true value of 
analytes, or 
f the CRDL. 

Laucks Criterion 

l.Samples30%- 
120 % of the initial 
calibration blank. 
2. Instrument 
Check Standards: 
80 -120 of the 
initial calibration 
blank. 

within flO% of the 
original value if 
the analvte cont. is 
> 100 x-the IDL. 
* 20% or current 
QC database 
criteria. 

75-125% or 
current QC 
database criteria. 
75%-125% 

LCSW: 80%-120% 
LCSS: 
Manufacturer 
SpecS. 
*20% true value of 
analytes, or 
f the CRDL. 

Frequency 

l.All 
samples 

2. All 
instrument 
check 
standards 

One/batch 

5% or per 
batch 

5% or per 
batch 

5% or per 
batch 

O&batch 

Beginning 
and end of 
Nil 

Action 
1. dilute and 
reanalyze. 

2. recalibrate, 
reanalyze the 
affected 
samples. 

Flag data with 
an”E”. 

Documenta..,o 

Replaces: Rev. 3.0 

reanalyze 
digestates, if 
still fail, consult 
QCO 
Consult QCO 

dilute and re- 
analyze or MSA 

Redigest 
samples. 

reanalyze 
affected 
samoles 

I 

‘ 

C 

I 

I 

i 

I 

1 

c 

c 

1 
I 

n the raw data. 

:orm 9,.in the 
‘aw data 

:onn 6, in raw 
Iata, or. 
Iatabase report 

:orm SA, in 
‘aw data, or 
database-rep,. , 
:om 5B. in the 
aw data 

:om 7, in raw 
la@ or 
Iatabase report 

:orm 4, or in 
aw data. 
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Appendii IV 

Flow Chart 

-i 
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Appendix V 

Routine Reportkig Limits 

.- 
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SW 846 6020 Reporting Limits 

Pgn Pgn Pgn Pgn 
Ag Ag 3.0 3.0 Mn Mn 1.0 1.0 
As As 1.0 1.0 MO MO 10.0 10.0 
B B 10.0 10.0 Ni Ni 10.0 10.0 
Ba Ba 2.0 2.0 Pb Pb 1.0 1.0 

I I I 

Be 1.0 .Sb 1;o 
Cd 1.0 Se 3.0 
co 3.0 Sn 10.0 
Cr 5.0 U 100 
CU 2.0 V 2.0 
Li 10.0 Zn 10.0 

Reporting limits are approximately 2-10 times the instrumental MDL. The MDL is based on 
samples prepared using SW 846 3015. Values actually reported may be less than the routine 
reporting limits but above our method detection limit. 

Law& Testing Laboratories, Inc. 
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1, lntroductiar, and Scope 
1.1. Method Description 

Retention time windows are crucial to the identification of target compounds. 
Absolute retention times are used for compound identification in all GC. HPLC. and 
ion chromatographic determinations. Retention time windows are established to 
compensate for minor shifts in absolute retention times as a result of normal 
chromatographic variability. 

The width of the retention time windows should be such that the occurrence of both 
false positives and false negatives is minimized. Retention time windows that are too 
narrow can result in false negatives or may cause unnecessary reanalysis of sample 
extracts when surrogate or matrix spike compounds cannot be correctly identified. 
Conversely. retention time windows that are too wide may result in false positive 
results that cannot be confirmed by secondary column analysis, or other methods. 

This procedure describes the methodology used to establish retention time windows 
for chromatographic methods. It is based on the practice outlined in SW846, Method 
8000. In general terms. standards are analyzed over a time period of no less than 72 
hours. Injections made over a period of less than 72 hours may result in retention time 
windows that are unrealistically small. 

The measured retention times of the standards are tabulated and a statistical measure 
of retention time stability is computed. This measure is then used to set the retention 
time window half-width used for analyte identification. 

In general. a retention time window study is performed during method validation. The 
retention time windows thus determined are subsequently used for analyte 
identification during sample analysis. This method is intended to apply to all 
chromatographic methods performed at Laucks that do not employ a maSs 
spectrometer as the detector: gas chromatography, HPLC, and ion chromatography. 

LDefinitionof 
2.1. RTW (Retention Time Window) 

The width. in minutes, of the retention time window half width. The retention time 
window for identification is fRTW. 

LEauioment 
3.1. Equipment 
3.1.1. Chromatographic system 

Laucks Testing Laboratories, Inc. 
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The same system that will be used for the analysis of samples or sample extracts. 
Ensure that the chromatographic system is operating reliably and that conditions have 
been optimized for the target analytes and surrogate compounds to be determined in 
the method. 

3.2. Standards 
Calibration standards required by the method. 

e Safetv waste disDosal 

4.1. Safety precautions 
4.1.1. Standards, samples, and samplesolutions 

Handle as if they are hazardous substances. 

4.1.2. Instrument operation 

Refer to the instiument manufacturer’s manual for routine instrument precautions. 

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

4.1.3. Electrical shock 

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

4.2. Waste disposal 
4.2.1. All waste disposal precautions and procedures will be detailed in the appropriate 

analysis SOP. 

4.2.2. Waste segregation and disposal from the point of collection is further covered in 
the appropriate Laucks SOP. 

LL 

5.1. Calibration 
Calibrate the instrument as described in the analysis SOP. Before establishing 
windows, make sure that the chromatographic system is operating under optimal 
conditions. 

Lauch Testing Laboratories, Inc. 
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6.1. Data collection 
For the data collected over the course of at least one analytical sequence no less than 
72 hours long, tabulate the analyte retention times for all method target analytes and 
surrogate compounds from all standards analyzed. 

Note 

A single analytical sequence is the minimum requirement. In most cases it is advisable 
to collect data over additional sequences in order to capture a data set of retention 
times which more closely models real world operating conditions. 

To mimic real world operating conditions the standards must bracket sample extracts 
just as in a normal sample analysis sequence. Collect data for a minimum of 3 
standards in each sequence. For multi-response analytes such as Aroclors. select the 
same peaks which will be used for compound identification. 

Record the retention time for each single component target analyte, surrogate spiking 
compound. and multi-component representative peak to 3 decimal places. 

6.2. Calculations 
Compute the mean and standard deviation of the measured retention times for each 
compound using the following equations. 

6.2.1. Mean 

6.2.2. Standard deviation 

where 
t,=measured retention time 
; =average retention time 
-umber of measurements 

Law&s Testing Laboratories, Inc. 
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6.2.3. Retention time window 

RTW= i+3*SD 
6.2.4. Frequency of RTW determination 

This study must be repeated whenever there is a major change to the method such as a 
new column, a new instrument temperature program, a new gradient program, major 
instrument overhaul, etc. It is desirable that multiple instruments running the same 
method have identical RTWs. However, this must be verified experimentally. 

6.2.5. Constraints on the experimental determination of RTWs 

6.2.5.1. RTW too small 

In spite of the effort to mimic real world operating conditions by performing this study 
using a real analytical sequence, the RTWs may be unrealistically small, even 0.000 
minutes. to the limits of the chromatography system. In that case use one of the 
following methodologies to administratively set the RTWs. When applying one of the 
administrative methodologies, the analyst’s judgment weighs heavily. The desired 
result is that the RTWs be set such that the window half-width is sufftcient to ensure _ 
that the chance for both false negatives and false positives is minimized. 

6.2.5.1.1. Method 1 

Collect additional data and m-compute the RTWs. 

Note: 

Collecting data over more than one 72-hour analytical sequence should preclude a 
necessity to use Method 1. 

6.2.5.1.2.Method 2 

Set the RTW using the following guidelines. 

Run Type RTW half-width, minutes 

Narrow bore, megabore 0.03 
capillary 

HPLC 0.15 for analytes with RT to 15 min, 0.20 
thereafter (see following notes) 

Ion chromatography 0.15foranalyteswithRTto15min,0.20 
thereafter (see following notes) 

Lauch Testing Laboratories, Inc. 
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Notes: 

In the determination of pesticides/PCBs using CLP methodology, the RTWs are fixed 
in the Statement of Work. This methodology will not apply to pesticides/PCBs 
determined using the CLP SOW. 

The default retention time window half-width (0.03 minutes) that is called out in SW- 
846 is unrealistically small for HPLC determinations. The numbers listed in the table 
above are based on Laucks experience with these methods. In most cases, there will be 
sufficient retention time variation for HPLC analytes that this option will not be 
necessary. 

This method is also implemented for ion chromatography. Ion chromatography is not 
addressed in SW-846, method 8000. 

6.2.5.2. RTW too large 

IF. in the analyst’s judgment, the compound RTW is too large THEN compute a 
pooled standard deviation using the following equation. Using this pooled estimate, re- 
compute the RTW as +3 times the pooled estimate. 

&;(n,-1) 
sm= ‘* 

.r p-1) 

k=kth set 
s: =variance of krh set 
m =replicates in kth set 

7.1. Setting the RTW for each analytical sequence 
The analytical method for each SOP covers this in more detail, but the general 
methodology is as follows. After the analysis of either the initial multi-point 
calibration standards or the analysis of the initial calibration verification standard, the 
RTWs for analyte identification in that analytical sequence are reset using the 
retention times of the mid-point calibration standard as the center of the window. 

7.2. Analyst discretion in analyze identification 
Irrespective of the RTW established for analyte identification, the judgment of the 
analyst weighs heavily in the interpretation of chromatograms. Sample-specific effects 
can alter the observed retention times of target analpes in sample extracts. In such 

Lauds Testing Laboratories, Inc. 
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cases, it is acceptable for the analyst to determine that the target analytes are outside 
the established RTWs. 

Some techniques that are &ed for such identifications are retention time ratios of 
target analytes to surrogate compounds, observation of retention times of target 
analytes in MS/MSD samples, or re-analysis of sample extracts after spiking the 
extract with target analpes and observing an increase in peak response. Whatever 
methodology is used must be completely documented in narrative comments for the 
sample set. 

7.3. Corrective actions 
The surrogate compounds added to each sample, blank, QC sample, and calibration 
standards are used to monitor retention time shifts. IF a surrogate compound’s 
retention time falls outside the expected RTW THEN the analyst must determine the 
cause and correct the problem before proceeding with further determinations. 

Note 

In some cases sample-specific matrix effects may result in uncorrectable retention time 
shifts of surrogate compounds. These effects must be documented on a sample by - 
sample basis and the corrective action used for compound identification documented. 

The retention times for all target analytes in continuing calibration standards must fall 
within the established windows. IF retention times drift outside the established 
windows THEN perform instrument maintenance, analyze a new initial calibration 
verification standard, and reset the RTW centers. 

LReoorts 
8.1. Original data 

The appropriate analytical department will retain the original files of all RTW studies. 
8.2. Working copies 

Summarized, tabulated retention time window results will be maintained in the 
appropriate chromatography laboratory, on an instrument specific basis. On a project 
specific basis and by request only, these summarized, tabulated RTW results will be 
provided in the case narrative report. 

In addition, these retention .time window study summaries will be signed off by the 
department manager and the summary report scanned and stored in LaserFiche. 

Lauds Testing Laboratories, Inc. 
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1. Introduction and Scope 

1.1 Method Description 

1 .l . 1 This SOP descrii the procedures and specifications for instrumental analysis of various 
organochlorine pesticides and polychlorinated biphenyls (PCBs) in watex and soil following 
SW846 Mahods 8081A and 8082. Analysis is performed by gas chromatography wing a 
single injection port and splitting into dual GC columns with electron-capture detectors. 
This system provides quantitation and confirmation of pesticides and Aroclors (PCBs) f?oy 
a sing&injection. The following table lists the compounds that may be determine&y these 
methods. Additional compounds, listed in Method 808 1 A, may also be determined. 

and response factors are calculated for 3-5 major peaks (including the alpha- and gamma- 
isomers). Ifthese peaks are present in the sample at similar ratios to those found in the 
technical chlordane standard, an pwage concentration is calculated from the peaks chosen 
for calibration. If the peaks are present in the sample at dissimilar ratios to those found in 
the technical chlordane standard, a calibration factor will be calculated for the standard 
based upon the sum of the respooses for each of the peaks and the sample concentration will 
be calculated based on the sum of the same peaks in the sample. 

Aroclor-1016 
Aroclor-1232 
Aroclor-1248 

SW8082 COMPOUNDS 
Aroclor-1221 
Aroclor-1242 
Aroclor-1254 

La& Testing Laboratories, Inc. 
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1 Aroclor-1260 

1 .1.2 Method Deviations: The aualyte list is base-d on a combination of Method 808 1A and 
8082 analytes. Additional aualytes are only added ifrequested by the client(s). 

1 .1.3 This method is restricted to use by, or under the supervision of analysts experienced in the 
we of gas chromatography and iu the interpretation of chromatograms. Each analyst 
performing this method must have demonstrated the ability to perform the described _ . 
chronllegmphic analysis ardor data interpretation. 

1.1.4 In some instances, samples be&g analyzed for PCBs will require sulforic acid cleanup. In I 
instances where samples are being analyzed for both pesticides and PCBs, sn aliquot is 
separated prior to the sulkic acid cleanup step, and is aualyzcd for pesticides only.. The 1 
separation of aliquots prior to this cleanup will prevent the potential loss of target pesticide i 
compounds. 

1.2 Sample Collection, Sample Storage, Holding Ties 

1.2.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples 
ad sample extra& are stored at 4°Ck20C. Water samples most be exkac@d within 7 days 
of sample collection, soil samples within 14 days of sample collection. All extracts most be 
analyzed with 40 days of sample preparation. 

1.3 Defmition of Terms 

1.3.1 Thissectionde~estermsandacronymsastheyareusedinthisSOP. Otherterms,such 
as MSA4SD or methkJd blank, are not defined here since it is assumed that the user of this 
SOP already understands their more general meaning. 

I Batch Identifier A number given to each preparation or analysis group which 
uniquely identifies that batch. This number is generally the blank 
ID for preparation batches and either a sequence number for 
organic analyses or an analysis number which is similar to the 
blank ID, only preceded by au “A” rather than a “B” for inorganic 
batches. The preparation batch IDS are discussed in other 
documentation. 

Laucks Testing Loborotories, Inc. 
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Blank spike A background f&e matrix (DlW for water, clean sand for 
soils/sedim~ts) to which known amounts of target analytes and 
sumgates are added each time sample extmcts are prepared. 
Blank spikes are required on all BAZWRAP and NFESC work 
In the context of this SOP, a blank spike is the same as a QC 

-check standard. See also QC check standard. 

ccv 

CF 

iS 
Continuing calibration verification. This is the same acronym 
usedintheCLPprogmm. Tbisisastandardanalyzedatsome x 
prescribed fkquency during the analysis sequence to verify that 
the instrument has remained in calibration. 

Calibration factor. The ratio of analyte instrument response to 
nanograms injected. This term is defined in the same way in both 
the CLP contmct and SW 846. 

CLP 

._ 

DIW 

=IBLK 

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

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

Instrument blank. This term is borrowed from CLP. Blank 
solvent contain& the method surrogates is injected into the 
instrumat to monitor for carry over between sample extract 
iIljfSCtiOiS. 

ICV Initial calibration verification. It is a standard which is injected at 
the start of each QC period that is compared to the initial multi- 
point calibration to determine whether the instrument is still in 
calibration. 

IDL Instrument detection limit. The lowest concentration of a target 
analyte that w-ill yield a signalnoise ratio of at least 3x. Used as a 
starting point for selecting MDL study spiking levels. 

Lauds Testing Laborafories, Inc. 
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MDL 

MDL standard 

i? 

PQL or Reporting Liit 

QC check standard 

W period 

’ RSDor%RSD 

RT, Retention time 

RT window 

Method detection lit. The lowest concentration in a sample 
which will yield a positive result that is greater than xero at a 
known level of confidence. MDLs are empirically determined by 
LiXlCkS. 

Methoddetection limit standard Astandardprepamd so that the 
concentrations of the target aualytes are in the range of Ix to 4X 
the empirically determined MDLs on an extract/digest basis. This’ 
standard is used to verify that the instrument is capable of 
detecting the target analytcs on an ongoing basis. 

practical Quantitation Limit or Reporting Limit- The valueused 
when reporting a non-detect. It may be administratively, 
emphically or contractually set. 

, 
I 

Quality control check standard. Referred to in this SOP as a blank 
spike. A QC check standard is a requirement of SW 846 method 
8000 and is used to determine whether the analytical system is in 
control if MS/MSD recoveries are out of control. See also blank 
spike. 

Quality control period. An analysis sequence initiated by the 
analysis of one or more standards, followed by sample 
e.xtraddigests, and terminated with a standard analysis. A QC 
period can be open-ended chronologically, but calibration 
verification must be documented using the procedures in this SOP. 

Relative standard deviation or percent relative standard deviation. 
The ratio of the standard deviation of a set of values to the mean of 
the set of values expressed as a percentage. A measure of the 
GmilariG of the values one to another. 

The time (ii minutes) at which a target analyte elutes from a 
chromatography column. 

Retention time window. The +!- value which is applied to the ICY 
to establish the time range used to make tentative compound 
identiticatious. 

Lauckr Testing Laboratories, Inc. 
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SUpUKZ A set of sample extracts/digests and standard solutions introduced 
into au instrument in a chronologically contimtous group. See also 
Qcperiod. 

SRM Standard Reference Material - A material coutaining kuovm 
quantities of tarS& analytes in a homogeneous matrix which 
approximates the matrix of tbe samples being analyzed. It is used 
to establish that the analytical process is in control. 

- -. 

2. Equipment List and Standards . 

2.1 Chromatographic System i. I 
2.1.1 This analysis requires a gas chromatograph with a programmable oveti, heated injection i 

port, dual electron-capture detectors, autosampler and an electronic data-acquisition system. 
Equipment lii 
Gas chromatograph (Hewlett-Packard 5890 / SSSOA) 
Autosampler (Hewlett-Packard 7673A) 
2&ctron-capture detectors (Hewlett-Packard) 
2 capillary chromatograpbic columns of dissimilar phase (J&W DB5 and DB608,3Om x 
0.53mm megabore, or equivalents). 
Helium carrier gas 
5% methane/95% argon detector make-up gas 

2.2 standards 

2.2.1 Commercially prepared, certified stock standards are used to prepare working solutions for 
all stmugates, calibration mixes, and spike mixes. The 2 calibration mixes (INDA and _ 

5 INDB) contain all of the individual pesticide analytes. The spike mix contains 6 
representative individual pesticides. These. are ordered t?om Restek Supelco or an 
equivalent supplier. Stock standards must be replaced by the man llfaams expiration date. 

2.22 Calibration standards are pmpaied at 5 different concentration levels by dilution of the 
stock standards with hexane. High level TNDA and INDB mixtures are made at 16 times 
the PQL concentration. The lower levels am diluted by factors of 2,4,8 and 16. They 
must be replaced after 6 months or by the expiration date of the. material they were made 
&oon?, whichever is earlier. 

22.3 Multicomponent analyte calibration standards (Aroclors, chlordane, Toxaphene), with the 
exception of Aroclors 1016 and 1260, are prepared at one concentration level, by dilution of 
commercially-purchased stock solutions in hexane. Standards of the Aroclors 10 16 and 
1260 are combined in a mixture and prepared at five concentration levels. These must be 

Lauch Testing Laboratories, Inc. 
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replaced after 6 months or by the expiration date of the material they were made tirn, 
whichever is earlier. 

2.2.4 A breakdown evaluation (EVti) mix is prepared !iom dilution of stocks of 4,4’-DDT and 
end& with hexane. 

2.2.5 A surrogate mix is prepared &om neat materials and contains 2,4,5,6-tetrachk+meta- 
xylene (TCW and decachlorobiphenyl (DCB). These standards are made in hexane and 
added to all standard mixes (before dilution if applicable). _ -. i: 

2.2.6. Ref& to’SOP LTL-1013 @epamtion, Stomge, ShelfLife and Traceabiity Documentation 
of Standards and Refbrence Materi&) for detailed instructions on standards preparation and 
storage. 

2.2.7 Appendix I details the compounds and concentrations contained in all solutions. * 

3. Safety precautions and Waste Disposal 

3.1 Routine Safety Precautions 

3.1.1 All staudards and sample extra& should be handled as if they contain hazardous 
substances. 

3.1.2 Refer to the instrument man~actorer’s mauual for routine instroment precautions. 

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power fkom an electrical component or with high 
pressue gas and have the potential to do harm if not used properly. 

3.1.4 Elect&al shock - All iostruments present the possibility of electrical shock. The operator 
should take all precautions including esJsming that all instlumats are operatedwith fully 

z grounded power outlets, toming off the instrument and disconnecting the instrument i?om 
the electrical power supply before working on any electrical components, etc. 

3.1.5 The electron-capture detectors +sed in this analysis contain a radioactive source sod 
should not be opened or otherwise tampered with. 

3.2 Wastedisposal 

3.2.1 Solvent wastes generated in using this procedure (expired standards, old sample extracts, 
rim&es, etc.) should be emptied into the solvent waste container in the fume hood. 

3.2.2 Waste segregation and disposal fi-om the point of collection is fin-ther covered in the 
Lauds SOP on Waste Segregation and Disposal. 

. 

. 
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4. Calibration and Quality Control 

4.1 QA Requirements and Corrective Action 

4.1.1 Detailed in the following sections are applicable QA requirements and subsequent 
corrective actions to be applied to this analysis. A summary of these requirements can be 
found in Appendix IV. 

4.2 Method Detection Lit Study 

-4.2.1. Prior’&he analysis of any samples, it is necessary to establish method detection l&its. 
i 

This procedure is iidly described in the Laucks SOP on MDLs, located in the SOP manual. 
^. Briefly, it involves the analysis of 7 replicate samples spiked at a concentration near the .’ 

anticipated method detection limit. A Student’s T-test is then applied to these measured 
values to calculate the MDL. 

‘s 
t 

4.3 Method Validation 

. 4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar manner to an MDL study with the exception that 
aminimum of 4 replicates are required and the concentration levels are typically higher. 

4.3.2 The precision of spike recoveries must meet or exceed the criteria tabulated in SW 846. 

4.4 Retention Time Windows 

4.4.1 Retention time window studies are conducted following the Lauclcs SOP on Establishing 
RTWs and the procedure detailed in SW 846, Method 8OOOB, which defines a window for 
each single and multi- component analyk based on the retention times taken from three 
standard injections over a 72 hour Period. 

^ 4.4.2 The retention time window half-width is set at 3 times the above calculated standard 
deviation. This operation must be repeated whenever major equipment changes am made, 
whenever the chromatogmphic method is significantly modified, or whenever a column is 
replaced. 

4.4.3 The calcnhted retention time window halfwidths are typically unrealistic values. 
Therefore RT windows have been administmtively set at the values listed in OLM03.1 for 
megabote analyses (see table below) and at kO.03 for capillary analyses. These values are 
typi-tally wider than 3 times the standard deviation as determined above, but are more 
realistic. 

Lauck~ Testing Laboratories, Inc. 

. --. 

-..---..* 



Method No:LTL-8084 
Revision: 2.0 
Date: 4l29m 

11 of34 
1 

M-bore CapiUary 
M.05 5.03 

baa-BHC io.05 
aamma-BHC (Lindane) zto.05 
;~~IGS-BHC . 

Methoxychlor 

Heptachlor 

Tetrachloro-m-xylene 

Aldrin 

Decachlorobiphenyl 

alpha-Chlordane 

IsAJdrin 

~gmpma-Chlordane 

Aroclors 

Heptachlor epoxide 

Toxaphene 

Die&in 

Chlordane 

Et&in 
Endrhr aldehyde 
Endrin ketone 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Endosulfan I 

- EndosulfanB 
Endosulfan sulfate 

M.05 
fo.05 
zto.05 
zto.07 
io.07 
M.07 
ko.07 
zto.07 
20.07 
io.07 
ztQ.07 
fo.07 
m.07 
a07 
fo.07 
iQ.07 
fo.07 
10.07 
M.10 
ko.07 
10.07 
ko.07 
33.07 

To.03 
k.03 
To.03 
k.03 
so3 
To.03 
k.03 \ 

k.03 
k.03 
To.03 
k.03 
2x03 
ho3 
k.03 
k.03 
G.03 
G.03 
Go3 
ro.03 
To.03 
TO.03 
To.03 
To.03 
To.03 
3.03 

4.5 Breakdown Evaluation (only mquired when analyzing for pesticides) 

4.5.1 At the beginning of each analye sequence an evaluation (EVAL) mix must also be 
analyzed. This is a mid-level standard containing 4,4’-DDT and endrin, and is examined for 
the breakdown products of these analytes (4,4’-DDD, 4$-DDE, endrin aldehyde, endrin 
ketone) which indicate the need for GC system maintenance. The percent breakdown must 
be less than 15%. for both Bndtin and 4,4’-DDT. 

4.6 Initial Multi-Point Calibration for Pesticides and PCBs 

4.6.1 Analyze single component pesticide standard solutions using at least 5 difTerent 
concentration levels. The lowest concentration should be at a concentration near, but 
above, the method reporting limit or PQL. The highest concentration should detine the 

Lauck~ Testing Laboratories, Inc. 
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upper usable working range of the detector. Inject the standard solutions from the lowest 
concentmtion to the highest. This step can be omitted ifanalyzing for PCBs only. 

4.6.2 Analyze multi-component pesticide and PCB standard solutions at one concentration level, 
with the exception of the Aroclor 1016/I260 mixed standard. This standard should be 
analyzed at 5 different concentration levels. This step can be omitted if analyzing for 
pesticides only. 

4.7 External Standard Calibration 

g the %RSD ofthe 
\ 

* . 4.7.1 Exte&l standard initial calibration data is evaluated by determmm 
calibration factors. 

4.7.2 CFs are calculated using the equation: 

CF = response 
ng injected 

4.7.3 The calculated CFs are tabulated and the %RSD calculated. There are no compound- 
s@cific criteria All %RSDs must be within 20% for each analyte or averaged across all 
analytes in the calibration standard mix. 

4.7.4 A set of three to five major peaks is selected for each multicomponent analyk. These 
should be chamckristic of the multicomponent aualyte in question. Retention time 
windows and calibration factors are generated for each of the peaks chosen. 

4.75 Corrective action 

4.7.5.1 If the criteria are not met, the instrument must be m-calibrated. 

= 4.8 Initial Calibration Verification 

4.8.1 Concentration and/or CF Criteria 

4.8.1.1 At the beginning of an analysis sequence analyze a mid-range calibration standard. 
The computed calibration factor (CF) or concentration meaeurem ent must meet the criteria 
detailed below. 

4.8.1.2 Using the appropriate calculation technique (average CF ) compute either CFs or 
concentration values. For linear calibrations the 1CV staudard can be veritied by 
calculating either the percent difference or the percent drift. 

4.8.1.2.1 The percent di&ence calculation compares the ICV CFs to the mean CFs 
Born the initial multi-point calibration. The percent difference is calculated as follows: 

Laucks Teshkg Laboratories, Inc. 
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CV-CF x ,oo % D = I 
CF 

where: 
C,, = Caliiration Factor 

i?= Mean Calhation Factor 

4.8J2.2 The percent drifl calculation compares the ICV calculated concentrations to . . 
the tiieoretical (or actual) concentration of the ICV standard. The percent drift is 
calculated as follows: 

% D = cc-cT x100 
CT 

WhW?: 
Cc= Calculated Concentration 
CT = Theoretical Concentration 

4-8.1.3 There are no compound-specific criteria The %D results should be within f15% 
of the average CF or expected concentration from the initial calibration for each analyte, or 
averaged across all anal* in the continuing calibration standard. 

4.8.2 Corrective action 

4.8.2.1 Ifthe ICV criteria are not met, no sample extracts can be analyzed. Perform 
system maintenance and re-check the ICY. Iftbe criteria still cannot be met, the system 
must be recalibrated. 

4.9 Updating Retention Time Windows 

: 4.9.1 The retention time windows for compound identification are updated using the retention 
times for each target analyte in the ICV standard as the center of the window and the 
previously determined retention time window half-width to establish the retention time 
range to be used for compound identification. 

4.10 Instrument Blank 

4.10.1 Criteria 

4.10.1.1 Any sample that is suspected of containing high concentrations of target analytes 
should be followed by an IBLK or solvent rinse. This IBLK analysis is used only to make 
a judgment as to the possibility of carry-over into the sample extmct immediately 
following the IBLK. Evaluation criteria are detailed below. 

. 

L 
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4.10.2 Corrective action 

4.10.2.1 IBLKs used to monitor for possible carryover in high concentration extmcts 
(those IBLKS optionally placed into the sequence following suspected high concentdon 
txlmcts) are used to flag the possibility of analyte carryover into the following sample 
extract The extract immediately following the out of control lBLK may need to be re- 
analyzed if them is a detectable amount of the analyte found in the IBLK. 

4.11 Continuing Calibration Verification \ 
-4.11.1 A &&ange calibration standard is analyzed at the &cquency of every IO samples, or 

every 12 hours, whichever is sooner. In addition, this standard must be the last injection . 
made in the analysis sequence. 

4.11.2 Criteria : 

4.11.2.1 After every 10 sample extract injections, a CCV standard is analyzed. The CF or 
i 

concentration for each analyte is calculated and the percent difference or percent drift is 
calculated as shown above. 

4.11.2.2 The %D results should be within f 15% of the average CF or expected 
concentration from the initial c&ion for each analyte, or averaged across all analytes in 
the continuing calibration standard. 

4.11.2.3 The retention times for ail target analytes most fall within the RT windows 
established by the ICV. 

4.11.3 Corrective action 

4.11.3.1 Check calculations or perform imtrument maintenance. To validate the 
quantitation of target aualytes in analytical samples, the samples must be bracketed by in- 
control CCVs. However, CCV CFs can be outside-the control limits as long as tbis was - 

z due to an increase in response and the corresponding samples contain no detectable levels 
of the target aualyte for which the CF is out of control. 

4.12 Method Bianks 

4.12.1 Criteria 

4.12.1.1 Method blanks are used to verify contamination free reagents and apparahls. 
They are prepared with every set of samples extracted at the same time or one blank every 
20 samples which ever is more &equent Any analyte response above the reporting liit is 
reported. 

Luucks Testing Laboratories, Inc. 
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4.12.2 Corrective action 

4.12.2.1 Corrective action may necessitate re-exnxtion of the sample set For example, if 
an analyte were found in the blank but not in any of the associated samples then the sample 
group may not require re-exuxtion In any event it is the laboratory’s responsibility to 
ensure that method interfemnces caused by contaminants in solvents, reagent& glassware, 
and other sample processing hardwam leading to discrete artifacts and/or elevated baselines 
in the chromatograms lx ’ . . ed. In the extreme case of chronic contamination, blanks 
may have to be analyzed tiom each stage of the sample processing to determine the 
con&&ration source so it can be ehmbmted. In all cases where blank contamina6on 

. . 

exceeds the control limit a nanative comment must be made which docmnents the 
corrective actions taken 

4.13 Blank Spikes L 

4.13.1 Criteria i 

4.13.1.1 A blank spike follows the same protocol as with the matrix spike analysis except 
that the spiking solution is added to a method blank solution instead of an actual sample. 
A method blank with added analytes is a blank spike. A blank spike is the same as a QC 
check standard. Blank spike recoveries must meet the criteria specified in the quality 
cotmol database, QC-DB. 

4.13.2 Corrective action 

4.13.2.1 The blank spike is used to de&mine whether a method is in control during 
sample preparation and analysis. Sample re- extmction and re-analysis would be triggered 
by an out of control blank spike only if the sample surrogate recoveries and MSIMSD 
spike recove&s indicated sample processing errors. 

4.14 Mat&Spike 
z 

4.14.1 criteria 

4.14.1.1 A sample is chosen at random from the samples to be analyzed, and an aliquot of 
spiking solution is added to this-sample prior to extraction. It is required that a matrix 
spike analysis be performed with each exkaction batch. The minimum ge+ency for MS 
analysis is 1 each per 20 samples per matrix. Tbis matrix spike sample is used to evaluate 
the matrix effect of the sample upon recovery of the at&tea The recovery of spike 
ana$tes is calculated as follows: 

%Recovery = MS-SAxlOO 
S 

Law& Testing Laboratories, Inc. 
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MS = concentration in spiked sample 
SA = native concentration in unspiked sample 
S = spike amount 

4.14.1.2 TberecoverycriteriaaredetailedintheQCdatabase,QC DB. Intheinstance 
that the native target analyte concentdon is greatex than 5x the spike wncentration, the 
MS recovery control limits do not apply. In this case, treat the MSIMSD pair as duplicates 
and report them as such in the quality control database. - \ .=Z 

4.14.2 Cokciive action 

4.14.2.1 Samples with spike recoveries outside control limits will be reviewed for possible i 
corrective action. Corrective action may involve recalculation, re-extraction, and/or 
reanalysis. This prucess should also look at the recovery of surrogate compounds in the 
MS sample and at the recovery of matrix spiking compounds from the extraction batch- 
blank spike analysis. In all cases a narrative explanation of tbe condition is required to 
detail the corrective actions taken. 

‘. 
i 

4.15 Matrix Spike Duplicate 
.- 

4.15.1 Criteria 

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

Ix-4 %FWD= ~x+6),2x~lC6 

where: 
x = measured wncenkation for MS sample 
6 = measured concentration for I$SD sample 

4.15.1.2 RPD control limits are detailed inthe QC database, QC-DB. 

4.15.2 Corrective action 

4.15.2.1 lf a trend in out of control RPD values is observed, the methods used must be 
examined to determine the source of variance. Once this source is identified, the method 
must be changed so that samples can be analyzed with a predictable reproducibility. 

Lauck Testing Laboratories, Inc. 
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4.16 Surrogate Recovery 

4.16.1 Criteria 

4.16.1.1 Surrogates are chemically similar compounds added to every sample, method 
blank, and QC sample prior to sample processing. They are used to monitor for potential 
-de P roessing errors and matrix effects. Surrogate compound recoveries are calculated 
as follows: 

% recovery = 
SDXlOO 

S. 

where: 
S, = concentration of surrogate measured in extract , 
S, = concentration of surrogate added 1 

4.16.1.2 Detailed surrogate recovery control limits are tabulated in the QC database, 
QC-DB. 

4.16.2.-Comective Action 

4.16.2.1 Check calculations for possible error. Low surrogate recoveries are greater 
potential indicators of poor method performance than high surrogate recovery since non- 
GCA4.S methods mmot separate co-eluting intimces. Hence corrective action is not 
required for high surrogate recoveries. 

4.16.2.2 Low surrogate recoveries in the method blank may require that all the samples in 
the associated batch be xxx&a&d and re-analyzed. In any case, it is imperative to 
identify the problem associated with low recovery so that it can be corrected It is a 
requirement that all out of control surrogate recoveries and the corrective action taken be 

5. discussed in the narrative. 

Lauch Testing Laboratories, Inc. 



I”ICUYU ,.“.l I u-v”” 1 

Revision: 2.0 
Date: 4t29/99 
Page: 18of34 
Renlaces: 1 

5. operation ProCedtWes 

5.1 chromatogmphic conditions 

5.1.1 The following general operating parameters ate used on gas chromatographs to perform 
this method lltikhg megabote (0.53 or 0.45mn.t) columns: 

carries gas: 
Column flow: 

;=Make-up gas: 
Make-up flow: 

.- 

Injector: 
Injector temperature: 
Injection: 
Injection volume: 
Initialtempemture: 
Initial hold time: 
Temperature ramp: 
Finaltemperamre: 
Fii hold time: 
EC detector temperature: 

8mLJmin 
argon/methane (95%/5% High Purity grade) 
70 mumin 
Grab-w, splitle.ss 
205°C 
SpIitless 
2* (split - 1 pL per column) 
150°C 
0.5 mill 
4”Cpermin 
275°C 
9min 
35ooc 

’ 

These GC conditions should be optimized for analyte sepsration and sensitivity with a 
particular pair of columns and detectom. Once optimkd, the same conditions must be used 
for the analysis of all standards, samples, blanks and spikes. 

5.2 Sample Analysis 

= 52.1 Analysissequence 

5.2.1.1 See Appendix II for a detailed analysis injection sequence. 

5.21 Compound Identification _ 

5.2.2.1 Compounds are tentatively identified if a paak elutes in the retention time window 
charaaeristic of that compound on the column 1. To coniinn the presence of that 
compound in the sample extracf the peak must also elute in its characteristic retention time 
window on a second column. Retention time windows are establiied as previously 
described and the absolute retention times are. updated each QC period. Compounds can 
only be identified if the ICV and CCV criteria previously detailed are strictly adhered to. 

5.2.2.2 The experienced analyst’s judgment weighs heavily in evaluating chromatogrsms 
for compound identification. For instance, the retention times of surrogate compounds 

Laucks Testing Laboratories. Inc. 
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may be outside their expected windows due to sample matrix effects. The analyst may 
decide to m-adjust the target analyte’s retention time windows on an ad hoc basis based on 
such an observed shift. This can occur only on a sample-specific basis and is used when 
theZUld)5texamining thedatasuspe&thataretentiontimeshifthasoccurred. Ifthisis 
done, it must be folly documented in the case narrative notes. 

5.2.2.3 Identification of multicomponent aualytes occurs when the retention times and 
ratios of each of the multicomponent peaks present in the sample match the peaks chosen 
for the particular multicomponent analyte in the initial calibration. These same co@itions, 
.must Gmet on both columns in order to confirm the presence of the multicomponent 
analyte. The experienced analyst’s judgment weighs heavily in evaluating the patterns of 
multicomponent analytes with regards to weathering and matrix interferences. 

. 

5.2.3 Compound Quantitation ‘* 

Target compound concentrations are calculated using the following equation& i 

5.2.3.1 Aqueous samples 

-- 5.2.3.1.1 The external standard equation, as expressed in SW 846 is: 

Concentration (B / L) = WWX4 
(CF, )WX W 

A, = Response for the analyte in the extmct, in area or height units. 
CF, = Multi-point average CF 
Vi = Volume Of extract injec&x& pL. 

z D = Dilution factor of extract The Enal result of an algebraic multiplication of the ratio 
of all dilution final volumes to initial volumes. For example, if and extract was 
diluted100~Lto1OOO~andsubsequentlydilutedanadditional100~to 
1000 pL., the expression would be: (lOOO/lO) l (lOOO/lO) = 100 l 100 = 10,000. 
Ifnodilutionwasmade,D=l. 

Vt = Volume of total extxac& pL. 
V, = Initial sample size, mL. 

The reported concentration for multicomponent analytes calculated is based on an 
average of the concentrations determined for each of the peaks chosen for calibration. 

52.3.1.2 To report concentrations in alternate units, apply an appropriate factor: 

Luuckx Testing Laboratories, Inc. 
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. 

mg/L = pg& l 0.001 

5.2.3.2 Non-aqueous samples 

5232.1 The results calculation for non-aqueous samples is very similar to that for 
aqueous samples. The only difFerewe is the inclusion of a total solids term to calculate 
the dry weight equivalent of the initial sample size. 

-. where: 
W = Weight of sample extracted or purged, grams. 
TS = Total solids, percent 

The reported concentmtion for multicomponent analytes is based on an average of the 
concentrations determined for each of the peaks chosen for calibration. 

5.2.4 &unple Dilution 

5.2.4.1 Ifthe responses in the sample chromatogtam exceed the calibration range of the 
system, dilute the extract and reanalyze. The dilution should he made so that the 
concen@ation of the analyte requiring dilution is in the mid to upper calibration range. 

6. Reports 

6.1 Data Packet Organization 

= 6.1.1 See Appendix JII for a check list detailing data packet organixation. 

6.2 Quality Control Reports 

6.2.1 All results for quality control tests are entered into the quality control data base. Printouts 
of all data entered must be included in the data packet. The routine minimum is a method 
blank report, a blank spike repott, and an MS/MSD report. 

6.3 Sample Result Reports 

6.3.1 Data Qualii Flags 

6.3.1.1 Sample report results are qualifTed with data qualiig flags. These flags have the 
following definitions: 

L.aucks Testing Laboratories. Inc. 
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J 

D 

P 

E 

c .- 

The analyte of interest was not demcted, to the reporting limit indicated. 
The anal* of interest was detected in the method blank associated with the sample, 
as well as in the sample itself. The flag is applied without regard to the relative 
concentmtions detected in the blank and sample. 
The analyte of interest was detected below the practical quantification limit This 
vale should be regarded as an estimate. 

6.4 Control Chart(s) 

The value reported is derived thorn the analysis of a diluted sample or sample 
:pctract - k 

l%‘ben a dual column /dual detector GC technique is employed, this flag indicates 
that calculated results &om the two determinations differ by more than 25%. Ifthe - 
results from one cohunn is signiticantly higher (25%) the chromatogrsm is checked :. 
for overlapping peaks, or irregular baseline integration. If no anomalies atq L 
discovered, the higher result is reported in order to employ the conservative 
approach relative to protection of the environment. 
The value reported is based on a sample or sample extract in which the target anaiyte 
concentration exceeded the calibration range. The value reported should be 
considered an estimate. 
The target analyte’s presence was confirmed by GCIMS. 

Code 
u 
B 

D&litiOIl 

6.4.1.1 The recovery vales for gamma-BHC, Heptachlor, Aldrin,/Aroclor 1260, TCMX, 
and DCB in the Blank Spike are plotted on control charts. 

7. References 

z 
1). U.S. EPA Contract Laboratory Program Contract, Exhibit D, Section III, Match i990 

2). U.S. EPA SW846 Test Methods for Evaluating Solid Waste, Method SOOOB. Gas 
Chromatography, Revision 2, December 1996. 

3). U.S. EPA SW846 Test Methods for Evaluating Solid Waste, Method, Chganochlotine 
Pesticides by Gas Chromatography, Method 808 1 A, Revision 1, December 1996 . 

4). U.S. EpA SW846 Test Methods for Evaluating Solid Waste, Method, Polychlorinated 
Biphenyls, (PCBs) by Gas Chromatography, Method 8082, Revision 0, December 1996 . 
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alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BH@Lindane) 
alpha-Cblordaue 

_. gamma-Chlordane 
Heptachlor 
Aldrin 
Hcptachlor epoxide 
Endosulfau I 
Dieldrin 
4,4’-DDE 
Endrill... 
Endosulfau II 
4,4’-DDD 
Endo& sulfate 
4,4’-DDT 
Methoq&lor 
Endrin aldehyde 
Endrin ketone 
ISJdlill 
Chlordane -technical 

:Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Amclor-1254 
Aroclor-1260 
2,4.5&eUachloro-m-xvlene 

APPENDIX I 
Standard !hlution Concentrations, pg/L 

STDl 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
12.5 

SD2 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
100 
20.0 
20.0 
25.0 

100 250 

100 250 
5.0 10.0 
10.0 20.0 

sTD3 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
200 
40.0 
40.0 
50.0 

500 
500 
500 
500 
500 
500 
500 
500 
20.0 
40.0 

STD4 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
400 
80.0 
80.0 
100 

Sl-Ds 
80.0 
80.0 
80.0 - ’ 
80.0 
80.0 . 
80.0 
80.0 ‘. 
80.0 - 1 
80.0 
80.0 
160 
160 
160 
160 
160 
160 
160 
800 
160 
160 
200 
1000 

1000 2000 

1000 2000 
40.0 80.0 
80.0 160 
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Appendix I (Continued) 
Calibration Stock Soltions, mg/L 

Mix Compound 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lmdane) 
alpha-Chlordane 
gamma-Chl*e 
Heptachlor 
Aldrin 

-. Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan Il 
4,4’-DDD 
Endow&n sulfate 
4,4’-DDT 
Methoxychlor 
Endrin aldehyde 
Endrin ketone 
Isodlin 
Chlordane - technical 
Toxaphene 
Aroclor-1016 
Aroclor-1221 

‘Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

A 
B 
B 
A 
B 
B 
A 
B 
B 
A 
A 
-3 
A 
B 
A 
B 
A 
A 
B 
B 
A 

TChlor 
Tox 

AR1660 
AR1221 
AR1232 
AR1242 
AR1248 

-AR1254 
AR1660 

cone 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
25 

1000 
500 
100 
100 
100 
100 
100 
100 
100 

*-The single component pesticides are contained in 2 separate mixes (A and B) when utilizing 
megabom (0.53 or 0.45mm lD) columns. Them same components are combined into 1 mix 
when utiliig capillary (0.25mm ID) columns. 

. 

Breakdown Check Solution (CLP PEM solution), u&n 
Compound Cone 
4,4’-DDT 100 
Endrin 50 

Lauch Testing Laboratories, Inc. 
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Surrogate Stock Solutioo, mgIL 
Compound 
2,4,5,&etrachloro-m-xylene 
Jhachlorobiphenyl 

Cont. 
10.0 
10.0 

i: . 

, 

. 
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Injection Sample 
kanerinse 

1 
2 
3 
4 
5 

breakdown check standard @‘EM) 
ICV standard INDAM 
ICV staudard INDBM 

‘kV standard multicomponents(for PCB only analysis - can replace above f stds) 
. . 

up to 10 subsequent sample or QC extracts 

15 solvent rinse or IBLK (optional - not required) 
16 ccv standard IN-DAM 
17 CCV standard JNDBM 
18 CCV standard multicomponents (for PCB only analysis - cao replace above 2 stds) 
19 up to 10 subsequent sample or QC extracts 

last .- 
last 
last 

ccv standard rNDAM 
CCV standard INDBM 
CCV standard multicomponents (for PCB only analysis - can replace above 2 stds) 

APPENDMII 
Allalysis seqnence 
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I. QCSUMMARY 

Analysts ‘Client’ Commwt (hard copy and floppy) 
__ Surrogate Recovery Smmary Report 

ZMethod Blank Summary 

II. SAMPLE DATA: 

- Chgsnic Analysis Data Sheet 
- Sample Contirmation Worksheet 
- chromatograms column 1 
- chromatograTns, eoiumn2 
A Chromatographic Report, column 1 
- Chromatographic Report, c&mu 2 

III. STANDARD DATA: 

Lhlearity standsrds: 
- chromatograms, column 1 
- chrornatograms wlumn 2 
- Chromatographic Repoa c&mm 1 
~ChromatograpbicReporfcolumIl2 

Continuing Calibration Standank - 
- CCV Report 
- chromatograms, column 1 
- chromatograms, colImm 2 
~ChTomatographic Repor& cohlmn 1 
_ Chromatogmphic Report, column 2 

. 

‘. 

i 
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APPENDIX III, corllinIled 

Other Standards Used to Support Sample Data and Instnment Blanks 

V. Raw QC Data: 

__ Method Blank 
- Chromatogratns, column 1 

tzllpnatograms, column 2 
z homatogmphic Report, columu 1 
- Chmmatographic Repot column 2 

-Blank Spike 
- chromatogmms, column 1 
- chromatoglams, column 2 
- Cbmmatogapbic Report, column 1 
- chromatographic Repofi collmm 2 

L Matrix Spike 
__ clxomatogmms, column 1 
- chromatogmls, column 2 
- cllromato~phic RepoR column 1 
- Chromatographic Repot column 2 

- Matrix Spike Duplicate 
- chromato~ column 1 
__ cllromatograms, column 2 

z 
- Chromatogxaphic Repo& CO~UIUU 1 
- chromatograpllic Repor& column 2 

i 

. 

. 
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APPENDIX III, contimed 

V. BenchSheets 

Injection Sequence 
Target Method 
Exhaction Bench Sheets 
Miscellaneous Work Sheets. i.e. %TS, SDG summary, calculations, HTVR 
*dards Logs . 

VI. Reject Data: 

DO NOT COPY DO NOT PAGINATE 

Data not used to support sample results. 
All data acquired but rejected on accouot of QC out of control. 
Non-routine standards used to support sample data should be placed at the last of the 
Standard Data section. 

Latch Testing Laboratories, Inc. 
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Method 8081A QA Requirements and Corrective Actions: 

I--=- QA Element 

bdtialcalibration 

i? i? 

Initial calibratioo 
VClifiication 
Initial calibratioo 
VClifiication 

t-- 

Method Blenk Method Blenk 

/ surrogate 5: Recovay 

r 

surrogate 
5: Recovay 

Matrix sp*c 
Recovery 
Matrix spi&c 

I 
Recovery 

Method 
Criterion 

5 calibtadcetstds, 
for all single and 
multi-compml~ 
YR.SD ~20% for 
each analytc or 
averaged across all 

Laucks 
Criterion 

5 calibration std.% 
for all single and 
muiti-compmmts, 
%RSD ~20% for 
each andyte or 
avawed across all 

all&. malyiis. 
Mustbefl5%D (Mustbef15%D 

for each analyte or 
avemged acmss all 

1 analyteJ. 
I 

Mustbefl5%D jMustbefl5%D 
for each analyte or for each anaIyte or 
averaged acmss all averaged across all 
analytes. aoalytes. 

Embin and DDT Endrin end DDT 

+ 

breakdown must lx breakdown must bc 
<=15% <=15% 
Presence of any Must be below 
rargaanalrt- JEprting limit 
must be below 
MDL I 
Limits to be Iliiinoc 
determined by the 1 database - 
lab 

.Frequency 1 Corrective 
Action 

After pe&ming 1 mcalibmte or 

maintcnatlce or 

difficnltia meeting 
ccv criteria -. 

maintenance, ahr 
if RTs shift 

narme if posdle) 
Every 10 semples 1 rerun with new 

every analytical 
betchor1per20 
StUllpleS 

every sample 

Documentation 

mmtive 
i 

. 

cast namtive end 
corrective action 
brm ifre-z&ak 

cast narrative and 
mrmctive action 
iormif~ 

ass mmtive and 
mrmctive action 
brm if m-aback 

Laucks Testing Laboratories, Inc. 
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6stodioQc 

listcdioQc 

imne required 

evoly malytical ifOtllCrQCiSi0 case aamtive a 
bat&or1pec20 conlml, nanato; coKottive actioo 
S8lXlPlCS otherwise re- fomifre-extractcd 

bat&or1pu20 control, nanate; unlutive action 
==Pl= othenvisere- folm if- 

oalyifrrqucsted zizl&orre- case narrative aad 
exmct and t2omctiveactloo 
remalp SRM - form if-d 

. 

; 

i 
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APPENDIX V 

Compound Elation order on DB5 and DB608 Megabore (0.45 or 0.53 mm ID) Colnmns 

DB5 DB608 
Tetrachloro-m-xylene Te-trachloro-m-xylene 
alpha-BHC alpha-BHC 
beta-BHC gamma-BHC (Liudane) 
gamma-BHC (Lindane) beta-BHC i? - -. 
delta-BHC Heptachlor 
Heptachlor delta-BHC 
Aldlin Aldrin . 

Isodrin Isodrin 
Heptachlor epoxide Heptachlor epoxide . 

gamma-Chlordane gamma-Chlordane I 
Endosulfau I alpba-Chlordaue 
alpba-Chlordaue Endosulfan I 
4,4’-DDE 4,4’-DDE 

._ Dieklriu Die&in 
Endlin Endl-in 
Endosulfau II 4,4’-DDD 
4,4’-DDD Bndosulfan II 
E&in aldehyde 4,4’-DDT 
Bndosulfau sulfate E&in aldehyde 
4,4’-DDT Bndosulfan sulfate 
E&in ketone Methoxychlor 
Methoqchlor Endrin ketone 
Decachlorobiphenyl Decachlorobiphenyl 

Lnuch Testing Lnborotories, Inc. 



I”,~.Y.“Y ,.“.l.l “VI 

Revision: 2.0 
Date: 4l29l99 
Page: 32 of 34 
Replaces: 1 

APPENDIXVI 

Compound Eh~tion order on DBXLB and DBI’lms Capillary (0.25 mm ID) Columns 

._ 

DBXLB 
Tetrachloro-m-xylene 
alpha-BHC 

:‘=. gamma-BHC (Lindaue) 
beta-BHC 
delta-BHC 
HeptachIor 
Aldrill 
Isodlin 
Heptachlor epoxide 
gamma-Chlordane 
alpha-Chlordane 
Endosulfan I 
4,4’-DDE 
Die&in 
En&in 
4,4’-DDD 
EndosuIf&u II 
Endrio aldehyde 
4,4’-DDT 
Endosulfan sulfate 
Mehoxychlor 
Endrh ketone 
De-cacblorobiphenyl 

DBl7ms 
Tetrachlorem-xylene 
alpha-BHC 
gamma-BHC (Lindane) 
beta-BHC 
Heptachlor 
delta-BHC 
A&in 
Isodrin 
Heptachlor epoxide 
gamma-Chlordane 
alpha-Cblordane 
Endosolfan I 
4$-DDE 
Dieldrin 
Endrh 
4,4’-DDD 
Endow&o II 
4,4’-DDT 
Endrin aldehyde 
Endosulfan sulfate 
Methoxychlor 
Endrh ketone 
Decachlorobiphenyl 

. 

, 

I 
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1.1 

1.1.1 

1.1.2 

1.1.3 

1.2 

1.2.1 

Method Description 

‘his method is used for the determina tion of polynuclear aromatic hydrocarbon analytes 
in aqueous, soil, sediment, and other matrices by Selective Ion Monitoring (S&l) method. 
The SIM analysis scans for only a selected group of ions instead of a whole range of 35 
to 500 m/z The difference in scan time results in increased detector sensitivity, which 
allows us to report target analytes at wry low levels. 

This SOP follows SW-846 Method 8270C except for the specitic deviations liSted below 
or outlined in a project’s specik QAPP. 

This method is restricted to use by, or under the supervision of, analysts experienced in 
the use of gasAiquidkbromatography/mass spectroscopy and in the interpretation of 
chromatograms and mass spectra. Each analyst performing this method must have 
demonstrated the ability to perform the described chromatographic analysis and/or data 
interpK&OIl. 

Method Deviations & Comments 
J 

The following items represent deviations and comments of Method 827OC, as published, 
which are followed as standard operating procedure in the performance of this method at 
Laucks: 

l Method 36llB (Alumina Column Cleanup and Separation of Petroleum Wastes) is 
utilized routinely for all soil/sediment sample extracts. Alumina cleanup is performed 
on aqueous sample extracts as deemed necessary. 

l The 5 initial calibration levels have been established from O.O4ug/mL to t.Oug/mL in 
order to demonstrate linearity for all target analytes and to provide a low-level 
standard that will act as the reporting lit as outlined in the method. 

l Neutral surrogate compounds I-Fluoronaphthalene, FluorenedlO, and PyrenedlO 
are used routinely. Current surrogate recoveries are maintained in Laucks’ quality 
control database (QC-DB). 

. The concentration of internal standards added to all sample extracts and calibration 
standards has been decreased kom 40 ng/uL per compound to 1 .O ng/uL in order to 
accommodate 2 uL injection volumes as allowed by the method 

Lauckr Testing Laboratories. Inc. 
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. Acceptable retention times used for internal standards in all analyses is +/- 0.50 
minutes relative to the daily CCV standard. This range is considerably narrower than 
the 0.06 RRT units specified in method 8270C and is considered more likely to 
ensure acceptable method performance. 

l Laucks uses a relative response factor for all analytes. The method specifies that if the 
average RSD of all analytes for the initial calibration is < 15%, then the RRP may be 
used for individual analytes with RSDs >15%. This method option will be used if any 
analyte’s RSD exceeds 15% in the initial calibration. 

l 8270 method DFTPP tuning criteria has been substituted as allowed by the method. 
Tuning criteria is listed in Appendix II. 

l All standards are stored at -10°C or by the manufacturer’s recommendation. Sample 
extracts are stored at 4°C. 

l The surrogate and matrix spikes will be added to the sample such that the final 
amount injected from normally concentrated samples is 5 ng for all spiking analytes. 

. For several ongoing projects Laucks uses relative response factors from the 
continuing calibration verification to qua&ate the concentration in the sample. For 
future projects Laucks will use an average response factor Gram the initial calibration 
to calculate concentration from the sample. 

1.3 Sample Collection, Sample Storage, Holding Ties 

1.3.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples 
and sample extracts are stored at 4°C. Water samples must be extracted within 7 days of 
collection. Soil samples must be extracted within 14 days of collection. All sample 
extracts must be analyzed witbin 40 days of sample preparation. 

1.4 Detinition of Terms 

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

Lauds Testing Laboratories, Inc. 
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Method Blank Spike A background tie matrix (DIW for water, clean sand for 
soils/sediments) to which known amounts or target analytes and 
surrogates arc added each time sample extracts are prepared. 
Blank spikes are required on all FIGWRAP and NPESC work. In 
the context of this SOP, a blank spike is the same as a QC check 
standard. 

ccc Calibration Check Compound A compound of analytical interest 
whose RRP in the CCV is compared to the average RRP from the 
initial calibration. The % difference must be less than the value 
specified in the method for the CCV to be considered v&d. CCCs 
must also meet maximum %RSD criteria in an initial calibration. 

ccv 

CLP 

DIW 

IPCS 

Continuing calibration verification. This is the same acronym used 
in the CLP program. This is a standard injected at some prescribed . 
lkequency during the analysis sequence to determine whether the 
instrument has remained in calibration. 

Contract Laboratory Program. The USEPA program that contracts 
with laboratories to provide laboratory services. The term has 
come to mean a much broader set of methods and deliverables. In 

J 

the context of this SOP, CLP means procedures or operations 
which are detailed in the CLP contract and which are extended to a 
broader working definition. 

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

Instrument Performance Check Solution A solution containing at 
a minimum DPTPP, pentachlorophenol, benzidine, and p,p’-DDT. 
The IPCS is analyzed at the start of a 12 hour QC period in order 
to verify DPTPP tuning criteria 

A compound added to every standard, blank, matrix spike, matrix 
spike duplicate, and sample exuact at a know concentration, prior 
to analysis. Internal standards are used as the basis for quantitation 
of target compounds. 

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

MDL Standard 

QC Period 

RF 

RSD or %RSD 

RT 

Method detection limit standard. A standard prepared so that the 
concentrations of the target analytes are approximately 4x the 
empirically determined MDLs on an extract basis. This standard is 
used to verify that the instrument is capable of detecting the target 
andytes on an ongoing basis. 

Quality control period. An analysis sequence initiated by the 
injection of one or more standards, followed by sample extracts. A 
QC period is 12 hours starting with the injection of the CCV 
standard or DFTPP performance evaluation. 

Response Factor. The measure of the mass spectral response of an 
analyte compared to its internal standard. Response factors are 
determined by analysis of standards and are used in the calculation 
of concentrations of analytes in samples. RF is determined by the 
following equation: 

A, - Area of target analyte primary ion 
Ci, - Concentration of internal standard 
Ais - Area of inte.rnal standard primary ion 
cx - Concentration of target analyte 

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

Retention time. The time (in minutes) at which a target analyte 
elutes Jkom the GC cohnnn. 

Lou& Testing Laboratories. Inc. 
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Sequence A set of sample extracts and standardsolutions injected into an 
instrument in a chronologically continuous group. See also QC 
period. 

SIM Selective Ion Monitoring. This is a type of analysis when the MS 
detector is programmed to scan for only the selected ions. 

surrogate Compounds added to every standard, blank, matrix spike, math 
spike duplicate, and sample extract at a known concentration; used 
to evaluate extraction and analytical efficiency by mea&ing 
recovery. Surrogates are brominated, fluorinated, ?r isotopically 
labeled compounds not expected to be detected in environmental 
samples. 

LEauiament 

2.1 Chromatogmphic System 

Gas Cbromatographz Hewlett Packard 5890 I or II. 

Carrier Gas: Helium 99.995% (high purity) or better. 

c01unm: 30 m x 0.25 mm x 0.25 d capillary column (Restek RTX-5 or equivalent). 

Automatic Sampler: Hewlett Packard 7672A with 19405A and 3396A controllers. 

GC/MS Interface: Capillary direct to the ion source of the mass spectrometer, fixed 
temperature. 

Mass Spectrometer: Hewlett Packard 5970B. 

Data System: Teknivent. 

Miscellaneous: Assorted syringes, vials, caps, septa, injection port liners, ferrules, etc. 

Note: All of the above equipment may be substituted with equivalent or better 
quipment 

Lauch Testing Laboratories, Inc. 
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2.2 standards 

2.2.1 Preparation of Semivolatile Standards 

2.2.1.1 All standards prepared from this operating procedure must be logged into one of two 
standards preparation logbooks. One is maintained for stock solutions prepared t?om 
neat chemicals; the other is maintained for all working solutions. These logbooks are 
kept in the CC/MS semivolatile working area When a standard is made, a solution 
number is assigned to it This solution number is unique and will be used to track and 
identify the standard every time it is analyzed. 

2.2.1.2 An example of the solution nomenclature used is a working PNA SIM standard 
prepared on 2/20/97. The solution number assigned was MS 5-70-04. This label 
represents the following: 

MS Solution was made and used as a Mass Spec standard. 
5 Solution was logged into standard book #5. 
70 Page number on which solution has been recorded. 
4 This denotes the fourth entry on page 70. 

2.2.1.3 All standards must also be verified both qualitatively and quantitatively in order to 
satisfy EPA requirements for naceability. This may be accomplished by purchasing 
solutions which have been fully documented by a commercial vendor. 

2.2.2 Preparation of Internal Standard Solution (PNA SIM IS MIX @ 200 ug/mL). 

Naphthalene-dS 
AcenaphthenedlO 
PhenantbrenedlO 
Chrysenedl2 
Perylenedl2 
1,4-Dichlorobenzened4 W) 
(A) - this compound is present in the mix, but not appropriate to use for PNA analysis, 
and ,therefore, not reported ) 

2.2.2.1 Commercially prepared and certified internal standard solution is puchased at a 
concentration of 2000 &ml and is used as diluted 1: 10 in methylene chloride. This 
standard is monitored for degradation by evaporative losses. The standard should be 
replaced when the area counts increase more than 15% Tom when it was tieshly 

Lauch Testing Laboratories, Inc, 
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opened. This standard is kept at -10°C until put into use. Once opened, the standard is 
kept at room temperature to avoid having the heavier compounds from falling out of 
solution. 

2.2.3 Preparation of Surrogate Standards 

1-Fluoronaphthalene 
Fluorenedl 0 
Pyrene-dl0 

2.2.3.1 Surrogate stock solutions are prepared by dissolving 100 mg of each analyte in 10 mL 
of methanol resulting in a stock solution with a concentration of 10,000 &nL. 

2.2.3.2 0.5 mL of each of the PNA surrogate stock solutions are mixed and diluted in 
methanol to a tinal volume of 25 mL to make an intermediate working solution of 200 
pg/mL. A 1.25 mL aliquot of the intermediate working solution is diluted in 25 mL of 
methanol to make a working solution of 5.0 ug/mL. 

2.2.3.3 An aliquot of working solution is diluted 15 in methylene chloride and analyzed by the 
CC/MS department. The working solution must be within 80% - 120% of the expected 
values of 1 ng/pL for all three surrogates before they are put into use by the extractions 
department. 

2.2.3.4 Commercially prepared and certified surrogate solution may be purchased and used in 
place of the above described solutions at the discretion of the laboratory. 

2.2.4 Preparation of Matrix Spike Standards 

1 

d 

Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthmcene 
Fluoranthene 
Pyrrne 
B-(alpyrrne 

Matrix Spike Compounds 
Chrysene 
Benzo(b)fluoranthene 
BenzoQfluoranthene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)peryiene 
Benzo(a)anthracene 
2-Methylnaphthalene 

Lads Testing Laboratories, Inc. 
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2.2.4.1 Commercially prepared and certified spiking solution SV I&x #5 is purchased from 
Restek. This standard solution containes all PNAs listed above at 2000 ug/mL in 
methanol with the exception of 2-methyhraphthalene. 2-Methylnaphthalene stock 
solution is prepared and verified in the same manner as surrogate standards. 

2.2.4.2 625 uL of SV mix # 5 and 125 uL of 2-methyhraphthalene stock are mixed and diluted 
in 25 mL of methanol to prepare an intermediate working solution of 50 @mL. 2.5 mL 
of an intermediate working solution is diluted to a final volume of 25 mL in methanol to 
make a working standard solution of 5 ug/mL. 

2.2.4.3 An aliquot of the working solution is diluted 1:5 in methylene chloride and analyzed by 
the CC/MS department. The working solution must be within 80% - 120% of the 
expected values of 1 ng@ for all spiking analytes before they are put into use by the 
extractions department. 

2.2.5 Preparation of DFTPP Solution 

2.2.5.1 Prepare a solution of DFTPP (Decatluorottiphenylphosphine) at a concentration of 5000 
pg/mL in acetone. Store this solution in amber screw-cap vials in the f+zezer. The vial in 
use may be stored at room temperature. 

2.2.5.2 Commercially prepared and certified DFTPP solution may be purchased and used in 
place of the above described solution. This solution and working standards made from it 
are kept at -10°C. 

2.2.6 Preparation of Calibration Standards 

2.2.6.1 Calibration standards are prepared in methylene chloride from stock solutions which are 
purchased from a commercial source (e.g., Supelco or Restek). If an analyte required for 
calibration is not present in an available mixed solution, laboratory-prepared stock 
solutions which have been verified by CC/MS may be used. Laboratory prepared stock 
solutions should be tested against independent reference standards when they are 
available. 

2.2.6.2 Calibration standards are prepared at six concentration levels (0.04,0.4, 1.0,4.0, and 8.0 
t&L). Each calibration standard contains all compounds of interest, surrogates, and 
internal standards. The internal standards are added so that they are present in all 
calibration standards at a concentration of 2.0 ng/pL each. 
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2.2.7 Preparation of PNA200 stock solution 

2.2.7.1 Assemble the following solutions in order to prepare a combined stock solution which 
will contain all analytes of interest at a concentration of 200 pg/mL each: 

SV Calibration Mix 5 Restek #31OI I (contains the following analytes at 2000 ug/mL) 
Acenaphthylene chry=e 
Acenaphthene Benzo(b)fluoranthene 
Fluorene Benzo(k)fluoranthene 
Phenanthrene Indeno( 1,2,3-cd)pyrene 
hthracene Dibenzo(a,h)anthracene - 
Fluoranthene Benzo(g,h,i)perylene 
Pyrene Benzo(a)antbracene 
Benzo(a)pyrene 

2-Methylnaphthalene stock (10700 ~&IL) made t?om a neat (Chem Service) 
Carbazol stock purchased fiorn Supelco 
Surrogate stock (made of individual standards. Each one was made from a neat.) 

2.2.7.2 The vendor and catalog numbers provided are for reference only. Other vendors 
certified solutions may be substituted. 

3 

2.2.7.3 Combine appropriate amounts of all solutions in a clean, silanized volumetric flask (2.0 
or 5.0 mL capacity) so that all analytes are present at 200 pg/mL. Dilute to volume with 
methylene chloride, stopper the flask and mix well. Record all information in the 
working standards logbook and transfer the contents of the volumetric flask into 
silanized amber screw-cap vials. Store this solution in the freezer when not in use. The 
vial must be marked with the logbook name, standard type, preparation date, solvent 
used, and expiration date. 

2.2.8 Preparation of working calibration standards 

2.2.8.1 To prepare working calibration standards, add the amounts lied below (m pL) of 
PNA200 stock solution or PNAl .O working solution, internal standard solution ( PNA 
IS MIX @ 200 ughL) and methylene chloride to clean vial inserts and use within one 
week. 

Laucks Testing Laboratories, Inc. 
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Preparation of Working Stand%rds 
Amount Ad&d Amount IS Added Amount CHsCI, 

Standard PNA200 (~1) WI Added (~1) 
Working PNA 8.0 8 2 190 
Working PNA 4.0 4 2 194 
Working PNA 1 .O 1 2 197 

Amount Added Amount IS Added Amount CH2C12 
Standard PNAl .O (pl) (I4 Added (PI) 

Working PNA 0.4 80 2 118 
Working PNA 0.04 8 2 190 

2.2.8.2 Log into the working solutions logbook all of the above information as the standards are 
made. Store all standards at -10°C for up to one week when not in use. 

2.2.8.3 The working PNAl standard is made in larger quantity because it is used every day as a 
calibration check. It will be necessary to prepare a fresh PNAl on a weekly basis. 

2.2.8.4 Calibration stock solutions which are received sealed in ampules from the manufacturer 
are useable up to their manufacturer’s expiration date. The mixed PNA200 stock 
solution is stable for up to 6 months or 1 year when promptly ampuled. Working 
calibration standards may be used for 1 week. 

3.1 Routine Safety Precautions 

3.1.1 All standards and sample extracts should be handled as if they are hazardous substances. 

3.1.2 Refer to the instrument manufacturer’s manual for routine instrument precautions. 

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you’re 
using. These parts are often charged with power t?om an electrical component or with 
high pressure gas and have the potential to do harm if not used properly. 

3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments arc operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from 
the electrical power supply before working on any electrical components, etc. 
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3.1.5 Almost all of the analytes under consideration are known or suspected carcinogens. 
Analysts should wash their hands after using any standard solvent or sample exuact. 
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous 
compounds or very dirty extra&. 

3.2 waste disposal 

3.2.1 All waste solvents, expired standards and old extracts should be disposed of in the solvent 
waste can located in the prep area fume hood. Consult the laboratory SOP for more detail 
on waste disposal. 

4.1 Analytical Conditions 

4.1.1 Cbromatographic Conditions 

Initial Temperature: 
Initial Tie: 
Column Temperature Program: 
Final Temperature: 
Final Tie: 
Injector Temperature: 
Transfer Line Temperature: 
Injector Purge Tie Off: 
Injection Volume: 
Column Linear Velocity: 

4.1.2 Mass Spectrometer Conditions 

Electron Energy: 
Scan Time: 
Scan Start Tie: 
Scan Tie Range: 
Scans in Mass Segment: 
Scan Tie Range: 
Scans in Mass Segment: 
Scan The Range: 
Scans in Mass Segment: 

80DC. 
2 minutes. 
9Wminute. 
305-z. 
8 minutes. 
250°C. 
280°C. 
42 seconds (0.7 minutes). 
2c1L. 
30-40 crnkc (nominal 35 cmhec measured at 30°C). 

70 volts. 
Not to exceed 1 second per scan 
4.5 minutes. 
from 4.5 to 16.5 minutes. 
125 to 177 amu. 
from 16.5 to 27 minutes. 
165 to 245 amu. 
kern 27 to 36 mimttes. 
248 to 280 arnu 
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4.2 Method Detection Limit Study 

4.2.1 MDL studies will continue to be performed. This procedure is fully described in Laucks 
SOP on Determination of MDL’s. 

4.3 

4.3.1 

4.4 

4.4.1 

l 4.5 

4.5.1 

Method Reporting Limits 

The method reporting limit for this method &all be set as described by method 8000B by 
using the lowest calibration standard as the method report limit. Values detected below 
this level will be reported but will be “J” flagged as outlined in Section 5.2 of this SOP. 

Method Validation 

Prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar manner to an MDL study with the exception 
that a minimum of 4 replicates are required and the concentration levels are typically ’ 
higher. This procedure is fully described in Laucks SOP on Determination of Precision 
and Accuracy Studies. 

Daily Instrument Maintenance 

Daily instrument maintenance is required for good chromatography and proper 
calibration. The following steps must be undertaken as needed before the analysis of any 
standards or samples. 

. Cool GC oven to 30°C. 

. Check background. 

. Remove injector septum and liner. 
l Remove column from injector. 
l Install a clean quark liner. 
l Reinstall O-ring or replace if worn. 
l Install a new ferrule on the column. 
. Clip off 8- 10 cm of the column. Check for proper cut. 
l Reinstall column in injector and adjust height. 
l Install injector cap and a new septum. 
l Clean and re-install the autosampler syringe. 
. Check the background again. 
l If background is okay, ramp the GC oven twice from 30°C to 300°C at 

15”C/minute and hold 8 minutes. 
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4.6 

4.6.1 

Instrument Tuning 

The HP 5970B mass spectrometer uses FC-43 (PFTBA) as a mass calibration compound. 
Each instrument will require diflbrent ion ratios to pass the required DF’IPP performance 
criteria See Appendix II for the DFTPP tuning criteria The following ratios are therefore 
approximate. Use manual tuning to tune the mass spectrometer. 

IQ0 
69 100% 
131 25-35% 
219 25-35% 
414 l-3% 

4.6.2 Ion peak widths should be in the 0.5 to 0.6 amu range. Excessive peak width can lead to 
loss of minor isotope peaks. Insufficient peak width can result in the loss of sensitivity. . 
Ions for water, nitrogen, and oxygen should be <5% of ion 69. A copy of the PFTBA 
spectrum and tabular listing should be kept with the instrument historical tile. 

4.7 

4.7.1 

Initial Multi-Point Calibration 

An instrument performance check solution containing DFTPP should be injected Erst in 
order to verify DFTPP tuning criteria, degradation, and column tailing factors. The 
spectrum of DFTPP must pass tuning criteria before any other standards are injected. 
Retuning of the instrument may be necessary to achieve this. Additionally, the DFTPP 
spectrum should be well within the performance criteria - i.e., no ion abundance should 
be borderline and the ratios should be routinely reproducible to insure a stable calibration. 

4.7.2 Analyze standard solutions using five different concentration levels. The lowest 
concentration should reflect the current report limit bemg used. The highest concentration 
should define the upper usable working range of the detector. Analyze the calibration 
standards following an acceptable DFTPP injection. The initial calibration must meet the 
criteria outlined later in this SOP. 

4.8 Continuing Calibration Veritication 

4.8.1 At the beginning of a QC period, analyze an instrument performance check solution. The 
DFTPP tuning criteria in Appendix II must be met prior to analyzing a CCV standard. If 
DFTPP tuning criteria are met, analyze a CCV standard. The standard analysis must meet 
the %D and minimum RRF criteria detailed later in this SOP. 
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4.9 

4.9.1 

4.9.2 

4.9.3 

4.9.4 

4.9.5 

4.9.6 

l 4.9.7 

4.9.8 

4.9.9 

Sample Analysis 

Analysis sequence 

In general, the method blank accompanying the samples is injected prior to the analysis 
of the samples. This is not a requirement, however. Samples are then injected until the 
end of the 12 hour clock. After 12 hours have expired, instrument maintenance is 
performed and another IPCS and CCV standard are analyzed and evaluated before sample 
analysis continues. 

Extract Preparation 

Remove sample extracts from the refrigerator and allow them to come to room 
temperature. 

Transfer 200 pL of extract to a vial insert. 

Add 2 & of IS solution (PNA IS MIX @ 200 ug/mL). 

Cap the vial and mix well. 

Place the vial onto the autosampler for analysis. 

For dilutions, decide what dilution is necessary t?om previous data or analyst judgment. 
Make dilution and then add 2 PL of IS solution prior to capping vial. Mix well prior to 
analysis. 

4.9.10 Compound Identification 

4.9. IO. 1 Compounds are tentatively identified if a peak elutes within 0.5 mimtte of that 
compound in the CCV standard. In addition, the internal standard for that compound 
should’also be within 0.5 minute of its counterpart in the CCV standard. To contirm the 
presence of that compound in the sample extract, the mass spectrum of the peak must be 
evaluated. Spectra are compared against standard spectra of each compound generated 
on the instrument used for analysis. 

l 
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4.9.10.2 The following criteria are used to evaluate mass spectra: - 

. The intensities of the characteristic ions of a compound nnximiz within one scan of 
each other. Searches performed based on the presence of a target compound at a 
compound-specific retention time will be accepted as meeting this criterion. 

. All ions present in the standard mass spectra at a relative intensity greater than 30% 
(most abundant ion in the spectrum equals 100%) or the three ions of greatest 
intensity must be present in the sample spectrum. 

l The relative intensities of ions specified must agree within 30% between the standsrd 
and sample spectra. Example: For an ion with an abundance of 50% in the standard 
spectra the corresponding sample ion abundance must be between 20 and 80 percent. 

. If a compound caunot be verified by all of these criteria, but in the technical judgment. 
of the analyst, the identification is correct, then report that identification and proceed 
with quantification. 

. The experienced analyst’s judgment weighs heavily in evaluating chromatograms and 
mass spectra for compound identiiication. For instance, the retention times of 
surrogate compounds may be outside their expected windows due to sample matrix 
effects. If this has occurred, it must be fully documented in the appropriate report 
notes. 

3 

4.9.11 Common Analytical Problems 

4.9.11.1 An analyst’s professional judgment plays a large role in how data is interpreted. The 
folIowing guidelines should be followed in order to facilitate consistency between 
analysts. Any anomalies not addressed in this SOP must be discussed with the 
supervisor prior to implementation. All anomalies and corrective actions must be 
documented. 

4.9.12 CatTyover 

4.9.12.1 In some cases, ifanalytes in a sample are very high, there may be carryover t?om one 
analysis to the next. If a sample is suspected of being high due to historical data or 
extract color, the sample should be diluted prior to analysis, or one or more blanks 
should be analyzed after the sample to insure that there is no carryover between 
analyses. 

J 
Lauck Testing Laboratories, Inc. 

. ..--_-.-.- 



l 

Method No:LTL-8277 
Revision: 0 
Date: 02/05/98 
Page: 19of38 
Replaces: NONE 

4.9.12.2 However, in the case where high levels were not expected, and do appear in a sample 
analysis, the analysis after it should be examined carefully for carryover. 

4.9.13 Manual Peak Integrations 

4.9.13.1 Mamtal peak integrations should be used only when necessary to correct for matrix 
interference, tangent peaks, and rising baselines. Marmal integrations are not to be used 
in an attempt to meet calibration, surrogate recovery, or spike recovery criteria 

4.9.13.2 If the chromatogram shows degradation due to sample loading e.g. split pee, lift off, 
or severe tailing, the sample should be diluted and reanalyzed if required detection 
limits permit. 

4.9.13.3 If a manual integration is necessary, follow the following guidelines: 

Integrate only the peak. Start where the peak lifts from the baseline and end as 
soon as it returns to the baseline. Do not integrate extra baseline in an attempt to 
increase peak area 

Do not “peak shave”. Do not cut off legitimate parts of the peak in order to reduce 
peak area 

In cases of tangent skims, do not increase or decrease peak areas or heights by 
skimming &tra long baselines or drawing the baseline too low. 

Always initial and date your manual integrations. 

l 
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4.9.14 Compound Quantification 

4.9.14.1 Aqueous samples 

4.9.14.1.1 The equation for internal standard calculations is 

Extract Concentration(ng / Q) = A?xxh 
Y 

where: 

2 
= Response for the target analyte 
= Response for the internal standard 

CiS = Concentration of internal standard in ng/pL 
RRF = Relative Response Factor (calculated from the CCV) 

4.9.14.1.2 The above equation is used directly by the HP computer to yield the extract 
concentration. To calculate the actual sample concentration, the following calculation 
must be used 

J 
Sample Concentration( pg I L) = 

FxDxV/xGPC 
vi 

where: 

F = Amount found from HP quantitation report (r&L) 
D = Dilution factor of extract 
Vf = Final extract volume (FL) 
GPC = GPC dilution factor. Use 1 if GPC was not performed, 2 if GPC was used 
vi = Initial sample volume (mL) 

4.9.14.1.3 Normally, these calculations are automatically performed by the LIM system. 

4.9.14.1.4 Any sample extracts which exceed the upper calibration range for any analyte of 
interest must be diluted and reanalyzed to bring the analyte into the working range of 
the calibration. 
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4.9.14.2 Non-aqueous samples 

4.9.14.2.1 The results calculation for non-aqueous samples is very similar to that for aqueous 
samples. The only difference is the inclusion of a total solids term to calculate the dry 
weight equivalent of the initial sample size. 

Sample Concentration( pg I L) = 
FxDxfixGPC 

W,xT, 

where: 

WS = Sample size extracted in grams. 
T, = Total Solids in decimal format (i.e. 0.76 not 76). 

4.9.14.2.2 Any sample extracts which exceed the upper calibration range for any analyte of 
interest must be diluted and reanalyzed to bring the analyte into the working range of 
the calibration. 

5.1 Data Packet Organization 

5.1.1 See Appendix III for a check list detailing data packet organization. 

5.2 Quality Control Reports 

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data 
entered must be included in the data packet. The routine minimum is a method blank 
report, a method blank spike report, and an MWMSD report. 
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5.3 Sample Result Reports 

5.3.1 Data Qualifying Flags 

5.3.1 .l Sample report results are qualiied with data qualifying flags. These nags have the 
following definitions: 

u: 

B: 

J: 

D: 

x: 

E: 

The analy-te of interest was not detected, to the limit of detection indicated. 

The analyte of interest was detected in the method blank associated wi& the 
sample, as well as in the sample itself The B 5ag is applied without regard to the 
relative concenimtions detected in the blank and sample. 

The analyte of interest was detected below the practical quantitation lit. This 
value should be regarded as an estimate. 

The value reported is derived Tom the analysis of a diluted sample or sample 
extract. 

Indicates an unresolvable isomeric pair. This 5ag indicates that calculated results 
are the sum of the two isomers. 

The value reported is based on a sample or sample exlract in which the target 
analyte concentration exceeded the calibration range. The value reported should 
be considered an estimate. 

L, 

6.1 General Issues 

6.1.1 See Appendix VII and VIII for QA/QC limit and corrective action tables. 

6.2 Initial Calibration 

6.2.1 Criteria 

6.2.1.1 Initial calibration data are evaluated using %RSD of the relative response factors as well 
as minimum average RRFs. The %RSD must be c 30% for each individual Calibration 
Check Compound (CCC). All other RRFs must be < 15%. Alternatively, RRFs may be 
used as long as the average RRFs for all compounds in the method arc < 15% and the 
cccs are < 30%. 
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6.2.1.2 Calculate the %RSD for all compounds. CCC criteria are listed in Appendix IV. 

6.2.1.3 Calculate the individual and average RFs for each compound. 

6.2.1.4 RFs are calculated using the equation 

RF=ASXCiS 
AirXCS 

4 = Response of target analyte 
4s = Response of internal standard 
CS = Amount of target analy-te (r&L) 
CiS = Amount of internal standard (r&L) 

6.2.1.5 The nhimnm acceptable average RF for all analytes is 0.050. 

6.2.2 Corrective action 

6.2.2.1 If the criteria are not met, other standards may be analyzed or appropriate instrument 
maintenance and analysis of new standards must be performed. Failure to achieve the 
required minimum average RRF for the SPCC compounds may indicate the need to 
perforni instrument maintenance or p”pare fresh calibration standards. 

6.3 Continuing Calibration Verification 

6.3.1 Criteria 

6.3.1.1 At the beginning of each 12 hour QC period, a CCV staudard is analyzed. The RF for 
each compound is calculated and the percent difference is calculated as follows: 

% D@erence = RFc-RFixloo 
RF1 

where: 

wi = Average RF f?om Initial Calibration. 
WC = RRF ti-om CCV standard. 
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6.3.1.2 The %D results for all CCCs must be less than 20%. The %D for any other analytes 
should be < 30%. 

6.3.1.3 In addition, all compounds must have a minimum RRP of at least 0.050. See Appendix 
V for all CCV criteria 

6.3.2 Corrective action 

6.3.2.1 Check that all peaks have been properly integrated. Check the calculations. If the %D 
criteria are still not met, perform corrective instrument maintenance or re-tu&g, and 
reanalyze the standard. Ifthe %D or minimum RF criteria are still not met, a new CCV 
standard may need to be prepared, a new initial calibration performed, a new column 
installed, or other insttument maintenance performed in order to meet the CCV criteria 

6.4 Method Blank 

6.4.1 Criteria 

6.4.1.1 A method blank is used to verify contamination-free reagents and apparams. A method 
blank is prepared with every set of samples extracted at the same time, at a frequency of J 

at least one blank per 20 samples. 

6.4.1.2 The concentration in a method blank of any analyte of concern should not be higher 
than the reporting limit. Any analyte response above the MDL is reported. Values 
below the reporting lit are “J” flagged. Method blank control limits are detailed in 
AppendixVL 

6.4.1.3 Where contractually required, e.g. Navy work, all analyte concentrations in the method 
blank must be WDL. 

6.4.2 Corrective action 

6.4.2.1 The blank should be reanalyzed lirst if carry-over t?om a previously analyzed sample is 
believed to be the cause of the contamination. If the contamination is not present in the 
second analysis, the results of the second analysis may be used. Any similarly affected 
samples should also be reanalyzed. 

/ 
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6.4.2.2 If an analyte is found in the blank but not in any of the associated samples, the sample 
batch may not require re-extraction unless this is required by contmctual obligations. 
Consult the QC officer to determine ifre-extraction and reanalysis are required. 

6.4.2.3 If any analyte exceeds the control limit in the blank and is also found in the associated 
sample extmcts, the samples must be re-extracted and reanalyzed. 

6.4.2.4 In any event, it is the laboratory’s responsibiity to ensure that method interferences 
caused by con taminants in solvents, reagents, glassware, and other sample processing 
hardware leading to discrete artifacts and/or elevated baselines in the cbromatograms be 
minimized. In the extreme case of chronic contsmination, blanks may have t; be 
analyzed from each stage of the sample processing to determine the contamination 
source so it can be eliminated. In all cases where blank contamination exceeds the 
control lit, a narrative comment must be made which documents the corrective 
actions taken. 

6.5 QC Check Sample (LCS) 

6.5.1 Criteria 

6.5.1.1 The LCS is used to determine whether a method is in control during sample preparation 
and analysis. A LCS follows the same protocol as the matrix spike analysis except that 
the spiking solution is added to a blank matrix (deionized water for water or sea sand for 
soil/sediments) instead of an actual sample. Control liits are maintained in the Laucks 
quality control database (QC-DB) 

6.5.2 Corrective action 

6.5.2.1 Check all peak integrations and sample calculations. 

6.5.2.2 If the analyte recoveries still exceed the control limits, the blank spike extract should be 
reanalyzed. 

6.5.2.3 If the analy-te recoveries are still out of control, re-extraction of the associated samples is 
required. 
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6.5.3.1 Criteria 

6.5.3.2 A sample is chosen from the samples to be analyzed, and an aliquot of spiking solution 
is added to this sample prior to extraction. It is not required that a matrix spike analysis 
be performed with each extraction batch unless the project QAPP requires it. However, 
the minimum frequency for MS analysis is 1 each per 20 samples per matrix. This 
matrix spike sample is used to evaluate the matrix effect of the sample upon recovery of 
selected target analytes. Analyte recovery is calculated as follows: 

%Recovery = SSR-SR x loo 
SA 

SSR = Concentration in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added. 

6.5.3.3 The control limits for MS/MSD recoveries are available in the Laucks’ quality control 
database (QC-DB). 

6.5.4 Corrective action 

6.5.4.1 Samples with spike recoveries outside control limits will be reviewed for possible 
corrective action Corrective action may involve recalculation, re-extraction, and/or 
reanalysis. This process should also look at the recovery of surrogate compounds in the 
MS sample and at the recovery of matrix spiking compounds from the extraction batch 
blank spike analysis. In all cases, a narrative explanation of the condition is required to 
detail the corrective actions taken. 

6.6 Matrix Spike Duplicate 

6.6.1 Criteria 

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

Lauds Testing Laboratories, Inc. 

--.II_- ---- 



’ l 

Method No:LTL-8277 
Revision: 0 
Date: 02/05/98 
Page: 27 of 38 
Re-places: NONE 

6.6.1.2 This calculation is as follows: 

Sl-S2 
RpD=(s1+s2)/2x100 

where: 

Sl = Measured concentration for MS sample. 
s2 = Measured concentration for MSD sample. 

6.6.1.3 The control liits for MYMSD recoveries and RPDs are maintained in the Laucks 
quality control database (QC-DB). 

6.6.2 Corrective action 

6.6.2.1 Corrective action for RPD values which exceed the control limits follows the corrective 
action for MWMSD recoveries. If more than one RPD exceeds the control lit, re- 
extraction may not be required if it can be demonstrated that the sample is non- 
homogeneous and all MWMSD recoveries are within the control limits. 

6.7 Surrogate Recovery 

6.7.1 Criteria 

6.7.1.1 Surrogates are chemically similar compounds added to every sample, method blank and 
QC sample prior to sample processing. They are used to monitor for potential sample 
processing errors and matrix effects. Surrogate compound recoveries are calculated as 
follow: 

%Recovely = $ x 100 
0 

where: 

%I = Concentration of surrogate measured in extract. 
S* = Concermation of surrogate added. 

6.7.1.2 The control limits for surrogate recoveries recoveries are maintained in the Laucks 
quality control database (QC-DB). 
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6.7.2 Corrective Action 

6.7.2.1 Check calculations for possible error. 

6.7.2.2 Check instrument performance, if necessary coned the problem and re-analyze the 
extract. 

6.7.2.3 Some samples may require dilution in order to bring one or more target analytes within 
the calibration range or to overcome significant matrix interference. This may result in 
the dilution of the surrogate response to the point that the recoveries can not be 
measured. If the surrogate recoveries are available t?om a less-diluted or iun~luted 
aliquot of the sample or sample extract, those recoveries may be used to demonstrate 
that the surrogates were within the QC limits, and no further action is required. For all 
package work both the diluted and undiluted analyses will be provided. 

6.7.2.4 Re-extraction is not necessary in the case where a sample is chosen for MS/MSD 
analyses and the same recovery pattern is present in all three analyses. In this case, 
matrix effects may be assumed and re-extraction is not required for this sample. 

6.7.2.5 All other circumstances require re-extraction and reanalysis of the affected sample(s). 

6.7.2.6 Out of control surrogate recoveries in the method blank require that all the samples in 
the associated batch be re-extracted and reanalyzed. In any case, it is imperative to 
identify the problem associated with low recovery so that it can be corrected. It is a 
requirement that all out of control surrogate recoveries and the corrective action taken 
be discussed in the narrative. 

3 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3rd 
Edition, Method 827OC, “Semivolatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry (GCIMS): Capillary Column Technique,” Revision 
2, December 1996, U.S. EPA. 

Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods, SW-846,3rd 
Edition, 2nd Update, Method 3640% “Gel-Permeation Cleanup,” Revision 1, November 
1992. US EPA. 

US EPA. Contract Laboratory Program, Statement of Work for Organic Analysis, Multi- 
Media, Multi-Concentration, Document Number OLM03.1. August 1994. 

J 
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APPENDIX I 

Calibration Standard Solution Concentrations, ng/pL 

1-Fluorouaphthalene 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene-dl0 
Fluorene 
Phenanthrene 
Anthracene 
Carbazoie 
Fluoranthene 
Pyrene-dl 0 
Pyrene 
Benzo(a)ar&racene 
Chrysene 
Benzo(b)fluoranthene 
BenzoQfluoranthene 
Beoz.o(a)pyrene 
Ideno( 1,2,3-cd)pyrene 
Dibenz(a,h)antbracene 
Benzo(g,h,i)perylene 0.04 . 0.4 

1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 - 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
1.0 4.0 8.0 
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APPENDIX II 

DFITP Tuning Criteria 

51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

3060% of mass 198 
less than 2% of 69 
present 
less than 2% of 69 
40-60% of mass 198 
less than 1% of 198 
100% 
5-9% of mass 198 
lo-30% of mass 198 
greater than 1 .O% of mass 198 
o-lOO%ofmass443 
40-100% ofmass 198 
17-23% of mass 442 

8270 Method Criteria has been used as allowed by the method. The spectrum must be taken by 
averaging the peak apex with each of the adjacent scans and background subtracting not greater 
than 20 scans prior to the beginning of DFTPP. 

3 

J 
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APPENDIX III 

Data Packet Check List 

Surrogate Recovery Summary Report 
Blank Spike Recovery Report 
MWMSD Recovery Report 
Method Blank Summary 
GC/MS Instrument Performance Check 
Internal Standard Area and RT Summary Report 

Target Compound Results (Organics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results (if required) 
Sample Chromatograms, quantitation reports and spectra for all samples 

Initial Calibration Summary Report 
Chromatogmms and quantitation reports for all initial calibration standards 
Continuing Calibration Summary Reports 
Cbromatograms and quantitation reports for all CCV Standards 

Raw 
Bar Graph Spectrum, mass listing and chromatogram for every DFTPP injection 
Method Blank Data 
Target Compound Results (Orgauics Analysis Data Sheet) 
Tentatively Identified Compound (TIC) Results @required) 
Chromatograms, quantitation reports and spectra for all method blanks 
Blank Spike Data 
Target Compound Results (Organics Analysis Data Sheet) 
Cbromatogwns, quantitation reports and spectra for all blank spikes 
Matrix Spike/Matrix Spike Duplicate Data 
Target Compound Results (Organics Analysis Data Sheet) 
Chmmatograms, quantitation reports and spectra for all MS analyses 
Control Charts 

AU extraction bench sheets, analysis log book pages, chains of custody, and any other pertinent 
information 
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APPENDMIV - 

Initial Calibration Criteria 

d 
Acenaphthene 
Fhmrauthene 
B-(a)pyrene 

RSD for al1 other analyte-s must be < 15%. 

APPENDIX V 

Continuing Calibration Verification Criteria 

ound 0, D L 

Acenaphthene 20% 
Fluoranthene 20% 
Be=4alpyrene 20% 

%D for all other analytes must be within 30%. 

APPENDIX VI 

Method Blank Control Limits 

Control Limits 
d Water soti 

All compounds GL. <RL 

If contxactually required, e.g. Navy work, all auaiyte concentrations must be < MDL in 
the method blank. 

Lcwcks Testing Laboratories, Inc. 
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APPENDIX VII 

Method 8270 Flow Chart 
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APPENDMIX 

Analyt~ Ammenable to Analysis by Method 827OC SIM 

Naphthalene 128 129,127 
2-Methyhmphthalene 142 141 
Acenaphthylene 152 151,153 
Acenaphthene 153 154,152 
Fluorene 166 165,167 
Phenantbrene 178 179,176 
Anthracene 178 176,179 
Carbazole 167 166 
Fluoranthene 202 200 
Pyrene 202 200,203 
Benzo(a)anthracene 228 229,226 
Chrysene 228 226,229 
Benzo(h)fluoranthene 252 253 
Benzo(k)fluomnthene 252 253 
B-G-dpyrene 252 253 
Indeno( 1,2J-cd)pyrene 276 274 
Dibenzo(a&authracene 278 279 
Benzo(g,h,i)pcrylene 276 274,277 
I-Fluoronaphthalene 146 147,145 
FluorenedlO 176 174,177 
PyrcnedlO 212 
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APPENDIX X 

EM-ion Order of the Compounds 

d 
Naphthalene 
2-Methyhmphthalene 
Accnaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Antbracene 
Carbazole 
Fluoranthene 
tine 
Benzo(a)anthracene 
Cbrysene 
Benzo(b)fluoranthene 
BenzoQfluorauthene 
Ben.zo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibemo(qh)anthracene 
Benzo(g,h,i)perylene 
I-Fluoronaphtbalene 
Fluorene-dl 0 
Pyrene-dl 0 

10.57 
13.09 
13.62 
15.04 
17.76 
17.89 
18.41 
21.16 
21.78 
25.19 
25.31 
28.13 
28.21 
29.08 
33.00 
33.06 
34.11 

8.70 
14.96 
21.74 
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APPENDIXXI 

Semivolatile Internal Standards With Corresponding Analytes Assigned For Quantitation 

NaphthaIene48 Acenaphthenc-dlO 

Naphthalene 
2-Methyhmphthalene 
1-Fluoronaphthalene 

Acenaphthylene 
Acenaphthene 
Fluorene 
FluorenedlO 

Phenanthrene-dlO Chrysene-dlZ Perylene-dl2 

Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 

Pyrene 
Benzo(a)antbracene 
Cluysene 
Pyrene-dl 0 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)peqlene 

J 
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The data reviewer will be working on reviewing data packages which have been completed by the HPLC 
analyst. The review will follow this procedure, utilizing reference materials anached to this procedure as 
weU as client/project specific requirements (such as Maximum % RSD and CPJXs, if differem from 
EPA PQLs), which will be provided by the HPLC Supervisor. All data review will bc documented on 
the “Data Review Checklist” (anached to ti procedure) and comments will be referenced to the Review 
Item and number. At tie end of the review process, the reviewer will arrange rbe data package in tie 
order specified here, wirh the completed “Data Review Checklist” and accompanying notes from tie 
analyst(s) (if applicable) on the top of the package. This package will be given to the HPLC Supervisor 
for final review and narrative preparation. 

Lit of Attachments 

1. Laucks Testing Labs - Data Review Checklist [DRC] (HPLC - Ordnance Version) 

1. Initial Information 

A. Before beginning the review process, it is important to confirm wirh rhe HPLC Supervisor what 
method was used and what the associated QC limits are. Most of tis information is printed on 
tie following forms, however it must bc confirmed that these QC limits are correct for the 
method/client/project. The levels for the following QC criteria should be confirmed: 

Initial Calibrations: Maximum %RSD (usually 20%. will be on Form V) 
comimlhlg cals: Maximum %D (usually 15%. will be on Form VII & 1CV) 
Surrogates: Acceptable Recovery Range (will be on Form II) and spiking levels 

(100 ul of Surrogarr Spike Soln. Residue levels for Water and Soil will be 2 ppm.] 
Blank: Maximum Allowable Concentration for confiied compour~ds 
MSIMSD: QC Limits for 96 Ret and % RPD (on Form III) and spiking levels 

[Ia0 ul of Spiking Soluion. Water will be 4 ppb, Soil will be 133 ppb.3 

B. Laucks forms in the data package 

QC Summary Data: 
“Surrogate Recovery Summary Report” 
“MS/MSD Report’ and Blank Spikes/Duplcares 

“Medmd Blank Summary” 
Sample Dam: (and Raw QC DataJ 
“Organics Analysis Data Sheet” 
“Compound Conrirmatioa” 

SURR GC 
BLKSPK- 1 
BLKSPK-2 
MSIMSD-1 
MSIMSD-2 
BLK SUMM 

GC CONF 

Form II 
Form III 

Form IV 

Form I 
Form X 

Laucks Testing Laboratories 
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B. Laucks forms in the data package (continued) EpA 

Standards Data: 
“Initial Multi-point Calibration” 

Cal. Factors: 
RTs: 

Peak Response (Areas): 
Liar Regression: 

“Initial Calibration Verification Worksheet” 
“Continuing Calibration Verification Worksheet” 

Calibration Factor: 
Retention Ties: 

ICAL GC 
Pan 1 
Part2 
Parr3 
Pan4 
ICV-1 
ccv-1 
Page 1 
Page 2 

Form VI 

Form VI1 

2. Overall Review 

A. Review Narrative already written by analyst to familiarize yourself with the project and to 
confirm what commems have already been written. 

3. Form II (“Surrogate Recovery Summary Report”) 

A. Conftt all sample and QC are present by comparing to the bench sheet. 
Check “Yes ” or “No ” on DRC #AI. Discreponcies must be noted on the DRC, referencing #Al. 

B. Check to make sure the recoveries for surrogates are within QC limits. Outliers will be marked 
with an “*“. Cotnment ott any that are outside limits or are not present (have been diluted out). 
Check “Yes’ or “No” on DRC #A2 of completion of review. rfony recoveries ore outside QC 
Limits, these must be noted on the DRC, referencing #A2. 

4. Form III (‘MSIMSD Report” and Blmk Spikes/Duplicates BLKSPK-1.2. MSIMSD-1.2) 

A 

B. 

C. 

BLKSPK-1 and/or MS/MSD1 - Conform the spike added against the normal levels of 4 ppb 
for water. 133 ppb for soil. If not the normaI levels, contirm against tb.e bench sheets and log 
book.s. 

BLKSPK-1 and/or MS/M?&I - Check the amount found against Form I’s (these are entered 
manually on Form III’s) for dte correspondiig sample (check Lab ID against bench sheet). 
Check to see if any 46 Rec. and/or RPD’s are out of control (will be indicated with an “*“). 
Check “Yes” or “No” on DRC #A3 and #A4 rat compl.etion of review. The number and type (high 
or low) of out of controls must be noted on the DRC. referencing #A3 mad/or #A4 followed by 
the Lab ID # where the out of controls occtmed. 

BLKSPK-2 and/or MSIMSD-2 - Check that the correct samples are aas&iated with the blank 
spike and/or MS/MSD by confuming against the bench sheet. 
Check ‘Yes’ or “No ” on DRC #A5 af completion of review. Discrepmcies must be noted on the 
DRC. rcfcettcing #AS. 

Laucks Testing Laboratories 
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5. FormI!’ (“Method Blank Summary”) 

A. Check tbe blank name and corresponding lab ID numbers against tbe bench sheet. 
Check of “Yes ” or “No ” on DRC #A6. Discrepancies must be noted on the DRC, referencing 
#A6. 

7. FormVI (“Initial Multi-point Calibration” ICAL HPLC 
Cal. Factors: Part1 

RTs: Part4 
Peak Response (Areas): Part2 

Linear Regression: Pan 3 
Amount summaty: Part5 

A. Part 1 - Check that % RSD is witbin 20% limits (will be marked with a “*” if outside limit). 
Also conftrm tbat tbc lab ftie ID’s match tbose on tbe Target Sequence for tbe ICAL. 
Check “Yes ” or “No ” on DRC #Q at completion of review. Discrepancies must be noted on the 
DRC. referencing #Q. 

8. “I&al Calibration Verification Worksheet” ICV-1 

A. There may be an ICV Form for tbc mid-point standard from the ICAL. but only if samples were 
analyzed directly after the ICAL, before another CCV. Check tbat there is an ICV associated 
wirh each analytical batch of samples reported here by checking date and time against Form IV 
(“Method Blank Summary”). If unclear as to which ICVs correspond to the samples, the Target 
Sequence should be referenced. 
Check “Yes ” or “No ” on DRC #Cl at completion of review. Discrepancies must be noted on the 
DRC, referencing #Cl. 

B. Confirm that %D’s are witbin limits (15%). They will be marked with a “*” if out. 
Discrepancies must be noted on the DRC, referencing #Cl. 

9. Form VII (“Contitming Calibration Veritication Worksheet” CCV-1) 

A. 

B. 

Calibration Factor: Page 1. 
Retention Times: Page 2 

Page 1 - Check that % D is within 15% control limits. Cottftt that all forms arc included here 
by comparing against the Target Sequence. 

Page 2 - Confw Continoiog Calibration RTs are within RT window (note: these will & be 
marked with a “*’ if out of control). 

Check “Yes ” or “No” on DRC #C4 at completion CCV of review. Discrepancies must be noted 
on the DRC, referencing K4. 

10. Cbromatograms and Processed Files 
A. Cot&m that cbromatograms and processed ftles for all calibration standards and CCVs are 

present. 
Check “Yes ” or “No ” on DRC KS at the completion of review. Discrepancies must be noted on 
the DRC. referencing KS. 

L.aucks Testing Laboratories 
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12. Form 1 (“Orgtics Analysis Data Sheet”) 

A. Check dates received and dates of collection against tbe SDG Dambase Report. and date 
extracted against the extraction bench sheets. Confirm tbat the dates extracted and analyzed 
were witbin holding times. 

Extraction: 14 days for soils and I days for waters (measured from date of collection). 
Analysis: 40 days from extraction. 

Check “Yes” or “No ” on DRC #El (II the completion of review. Discrepancies must be noted on 
the DRC, refeencing #El. 

B. Check sample size against the bench sheet - the initial sample (there are soNctimes many 
dilutions) will always be a 1:2 dilution for water and soil. Confir that the percent moisture is 
correct by comparing to rhe SDG repon (for soils). Waters should always be 100% moismre. 
Check “Yes ” or “No ” on DRC #B2 at the completion of review. Discrepancies must be noted on 
the DRC, referencing #B2. 

C. Check that all “hits” are correctly transferred to Form I from Form X (unless they are crossed 
out on Form X). In addition, check the retention times of the analyte to ensure that they are 
witbio the RT window. The retention times and RT windows are located on the compound 
contirmation sheet. 
Check “Yes ” or “No ” on DRC #B3 of the completion of review. Discrepancies musf be noted on 
the DRC, referencing #B3. 

D. Were all samples with analyte concentrations > the highest calibration standard diluted and 
reanalyzed? If so. were the diluted sample results linear with the last result that exceeded 
calibration (ix. within 25%)? 
heck “Yes “, “No ” or “N/A ” on DRC UB4 ot completion of review. Discrepancies must be 
noted on the DRC, referencing #B4. 

E. Check that the sample number oo Form 1 matches that on the chromatogram. 
Check “Yes ” or ‘No ” on DRC #ES ot the completion of review. Discrepancies must be noted on 
the DRC, rderencing #BS. 

F. Check that flags are used correctly. Flags ttot referenced on the “Use of Data Qualiiiers” Memo 
are detailed below. 
“D” These flags are used on diluted sample results, but are not used on the initial 1:2 

dilution as this is a dilution of methanol witb water to produce the appropriate sample 
matrix for HPLC analysis. 

“E” Anything above 1000 ppb extract concentration on Form X must be flagged with an “E” 
on Form I and rediluted to attain an accurate analysis wititin the calibration curve. 

“X” This will be used for the most accurate “hit” from all the dilutions. only one “X” for 
each samplclanalyte should occur throughout the diimions, as there is only one “most 
acwrau.” hit. 

“Z” A ‘2” flag on sample report forms indicates coelution has occurred between two or 
more target analyres on the confirmation CN column. For this reason. quantitative 
confirmation is not possible. 
Discrepancies mu2 be noted on the DRC. r@erettcicg #i?6. 

Laucks Testing Laboratories 
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13. FormX (“Compound Confirmation”) 

A. Check tbat any %D over 2.5% is “P” flagged on Form 1 (note that blank and matrix spikes are 
not confumed and %D’s reputed should be crossed am for blank spikes). 
Check “Yes ” or “No ” on DRC #B6 01 rhe completion of review of &a qualifiers. Discrepancies 
mu be noted on the DRC. referencing UB6. 

B Check the retention time windows located on the the compound confirmation form, with the 
copy of tbe retention time window study located in tbe Bench Sheet section of the data package. 
Check “Yes ” or “No” on DRC #B7 of the completion of review of &a qualifiers. Discrepancies 
must be nored on the DRC, referencing #B7. 

it the end of the Sample Data and Raw QC review, remove ail Form Xs and place them at the end 
of the Standards Data ret. 

14. Final Review 
A. Were recoveries for tbc SRM (if required by clientiproject) within QC Limits? 

Check “Yes “, “No” or “N/A ” on DRC #D2 ol completion of review. Discrepancies musr be 
noted on the DRC, referencing UD2. 

B. Are all nonconformances included and noted on the DRC? 
Check “Yes” or “No” on DRC #Dl of completion of review. Discrepancies must be noted on the 
DRC, referencing #Dl. 

17. Order of Final Packet - All in numerical and chronological order and in order by column 
Check “Yes” or “No” on DRC #D3 at review complerion. Note discrepancies referencing #D3. 

1. QC Summary 
Forms II through IV 

2. Sample Data 
For each sample. rhe following packer: 

All Form I’s, then chmmatograms and integration reports (ClSjirsr. then CN column) 

3. Staodard Data 
Form VI’s (Parts 1.2.3. and 4) (Cl8 columnfirsr. then CN column on each) 
ICV-I (Initial Calibration Verification Sheets) 
Form VII’s (Pages 1 and 2) (Cl8 column first. then CN column on each) 
Form X’s (somplesfirst, followed by QC samples) 
Raw Standards Data, (compound conyimuuion. chromarogroms and inregrafion reports) 
inc1udblg: 

Multi-point calibrations (C18 column, then CN column) 1 
.4ll C&s and ICVs in chronological order 
MDL Staudard 
I Blanks 

Lacks Testing Laboratories 
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4. Raw QC Data (Method BW. Blank Spikes/Blank Spike Dtqdcts. MSIMSDS, Control charts.) 
For each sam@e, the following packet: 

All FOIUI I’S, then ChronXitograms and integration rcpot-ts (Cl&first, then CN column) 

5. Bench Sheets 
Includiig: SDG Report, Copy of imtmment lo&c& Extraction knch sheets, Logbooks for 
SUtTO@3t~S@i!CCS (referenced on bench sheet), Logbooks for standards, RT Study. 

Lmcks Testing Laboratories 
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Attachment 1 
Data Review Checklist 
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Laucks Testing Labs Data Review Checklist 
Ordnance 8330 - HPLC Department 

Work Order Number: 
Analysis Batch Dates: 
Method: 1 SDG #: 

d do they meet QC %Rec 

lutions linear (within 25% of last 

Review RT study located in 

Page 1 of 2 
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Work Order Number: 
Analysis Batch Dates: 
Method: 1 SDG #: 

Comments on anv “No” resuonses: 

Data Reviewer: Date: 

2nd Level Reviewer: Date: 
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1.1 Method Description 

1.1.1 This method is used for the trace analysis of ordnance compounds in water, soil, and 
sediment samples by high performance liquid chromatography. The concentrated water sample 
extracts are diluted 1: 1 (v/v) with reagent grade water prior to analysis. The sample extracts are 
analyzed using a C 18 (octadecyl) reverse phase column and target analyte concentrations are 
measured at either 254 nm or 2 10 mn using a UV detector. All positive measurements observed 
on the Cl8 column are confirmed by a second analysis which uses a CN (cyano) column. The 
C 18 column is considered the primary column and is used for quantitation of all target analytes. 

1 .1.2 This method is used to determine part per billion levels of the ordnance analytes listed 
below: 

Compound Acronym 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine HMX 
Hexahvdro-1.3.5-trinitro-1.3.5-triazine RDX , , , , 
.-Pm I ,3,3- r’rinitrobenzene 
1,3-Dinitrobenzene 
Methyl-2,4,6-ttinitrophenyhAramine 
Nitrobenzene 
2,4,6-Trinitrotoluene 
. 1 aino-2,6dinitrotoluene 

Gino-4,6dinitrotoluene 
Xnitrotoluene 

,,,-Anitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 

1,3,5-TNEI 
1,3-DNR 
Tetryl 
NE3 
2,4,6-TNT 
4-Am-DNT 
2-Am-DNT 
2,4-DNT 
2,6-DNT 
2-NT 
3-NT 
4-NT 

Laucks Testing Laboratories, Inc. 
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6 Additional Compounds 
(Separate Analysis at 254 nm) 

1 Compound Acronym 
2,4-Diammo-6nitrotoluene 2,4-DA-6-NT 
2,6-Diamino-4~nitrotoluene 2,6-DA-4-NT 
3,5-Dinitroaniline 3,5-DNA 
I-Nitroso-3,5-dinitro-1,3,5-hexahydrotriazine MNX 
1,3,5-Trinitroso-1,3,5-hexahydrotriazine TNX 
2,2’,6,6’-Tetranitro-4,4’-azoxytoluene 4,4’-TN-AZOXY 

PETN/NG Compounds 
(Separate Analysis at 210 nm) 

Compound Acronym 
Nitroglycerin NG 
Pentaerythritoltetranitrate PETN 

1.1.3 Aqueous samples of higher concentration can be directly analyzed by diluting 1: 1 (v/v) 
with methanol or acetonitrile, filtering, separating on a C 18 reverse phase column, and 
determined at either 254 mn or 210 run, and confkmed on a CN column. 

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

1.2 Method Deviations & Comments 

1.2.1 The following items represent deviations from the published version of method SW 8330 
which are followed as standard operating procedure in the performance of this method at Laucks. 

1. Single injections of calibration standards are analyzed rather than triplicate 
injections in a random order. It has been determined at Laucks that single 
injections of these standards yield acceptable calibration and linearity data as 
evidenced by the calculated percent RSDs used to evaluate the initial 
calibration data 

2. Method SW 8330 specifies that all analyses are to be performed using a 
mobile phase which consists of a 50:50 mixture of methanol/water under 

Lauds Testing Laboratories, Inc. 
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isocratic conditions. Laucks employs a gradient elution program (detailed in 
Section IV) in order to improve the separation of the target analytes on the C!N 
column 

3. According to Method 8330, all working standards are to be prepared daily in 
a methanol/calcium chloride solution. The practice at Laucks for 8330 and the 
6 additional compounds is to prepare working standards using acetonitrile and 
diluting 50/50 with water just prior to analysis. NG/PETN are prepared in a 
50150 mixture of acetonitrile and water. These working solutions have been 
demonstrated to be stable for at least 6 months. The stability of target analyte 
responses in the working solutions in use (especially that of tetryl) is used to 
determine whether new solutions should be prepared. 

4. Tetryl decomposes rapidly in methanol/water solutions, as well as with heat. 
Laucks has experienced erratic recovery of tetryl from spiked sample extracts. 

5. The contirmation column demonstrates full or partial coelution for the 
following target analyte pairs: 1,3diitrobenaene and 1,3,5-trinitrobenzene; 2- 
nitrotoluene, 3-nitrotoluene and 4nitrotoluene; and 2,4-dinitrotoluene, 2,6- 
dinitrotoluene and 2,4,6-trinitrotoluene. Therefore, positive confirmation can 
not be made when two or more co-eluting peaks have been tentatively 3 

identified on the primary column. 

6. At the time of this writing, analysis of the 6 additional compounds (not 
including PETN/NG) combined with the 14 ordnance compounds results in the 
co-elution of 2,6-DA4NT and HMX, and 3,5-DNA and tetryl on the Cl 8 
column using the 8330 method. However, tetryl and HMX do not co-elute 
with any attenuation compound on the CN column using the 8330 method. 
These two compounds (HMX and tetry) do not co-elute with any of the 
attenuation compounds on the primary colum nor confirmation column using 
the attenuation method. 

7. Although the compounds NG and PETN are not listed in SW 846 Method 
8330, Laucks has found that adequate recovery of these compounds can be 
achieved using this method by modifying the wavelength from 210 nm to 254 
mn. 

8. Pick and picramic acids exhibit substantial peak shift and may elute near 
or co-elute with HMX on the Cl 8 column using the 8330 method. However, 
no attenuation compounds, nor NG/PETN coleute on the primary (PAI-I) 

Lauds Testing Laboratories, Inc. 

.__._ ~.-. “.. ., .-___-~ . _.---^. 



Method No:LTL-8330 
Revision: 9 
Date: 01/25/99 
Page: 7 of42 
Renlaces: 8 

column using the picric/picmrnic method. The buffer is used in this method in 
order to stabliie these compounds. 

1.2.2 In order to attain lab-wide consistency among staff members for decision-making 
processes with regard to laboratory anomalies, several common items have been addressed in this 
SOP. Any occmrences which are not covered in this SOP should be discussed with the 
supervisor, prior to implementing a solution. 

1.2.3 One example is the det ermination of potential carry-over in sample analyses. Any samples 
analyzed subsequent to a high level sample (which is defined by yielding one or more target 
analytes above the calibration range) should be thoroughly examined for potential carry-over of 
the same target analyte(s). Corrective action in the form of reanalysis for possible carry-over 
should be performed and documented in the narrative. 

1.2.4 Another example is the review of all sample chromatograms for analytes which may not 
show up on the sample qwntitation report due to data system error or retention time shift. All 
peaks should be. examined and evaluated based on the retention times and sample concentration 
in order to prevent reporting false negatives. 

1.3 Sample Collection, Sample Storage, Holding Ties 

1.3.1 Samples are collected in amber glass containers with Teflon-lined caps. All samples and 
sample extracts are stored at 4°C *2”C. According to guidelines listed in SW-846 for the 
extraction of semivolatile compounds, water samples must be extracted within 7 days of 
collection, and soil samples must be extracted within 14 days of collection. All extracts must be 
analyzed within 40 days of sample preparation. 

1.3.2 Although not a routine sampling practice, a soil holding time study performed by the U.S. 
Army Cold Regions Research and Engineering Laboratory recommends a maximum holding 
time of eight weeks when samples are frozen. 

1.3.3 A similar study performed for water samples recommends a maximum holding time of 50 
days for relatively sterile samples which are refrigerated. Surface waters, or samples likely to 
have significant microbial activity, may suffer significant losses of nitroaromatic compounds 
(particularly trinitrobenzene and trinitrotoluene) within 1-2 days, even under retiigeration. If 
microbial activity is suspected, water samples should be extracted as soon &er collection as is 
practical. 

1.4 Definition of Terms 

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

Method Blank Spike A background free matrix (DIW for water, clean sand for 
soilslsediients) to which known amounts of target analytes and 
surrogates are added each time sample extracts are prepared. In 
the context of this SOP, a blank spike is the same as a QC check 
standard. See also QC check standard. 

ccv 

CF 

DIW 

IBLK 

ICV 

IDL 

Continuing calibration verification. This is the same acronym used 
in the CLP program. This is a standard injected at some prescribed 
frequency during the analysis sequence to determine whether the 
instrument has remained in calibration. 

Calibration factor. The ratio of peak response to nanograms 
injected. This temr is defined in the same way in both the CLP 
contract and SW-846. 

Deionized water. Lab reagent water. Organic-free water. Since the 
systems used to provide DIW at Laucks all contain carbon 

3 

polishing filters, they are capable of providing organic-free water 
for use in method blanks and method blank spikes. 

An instrument blank is solvent containing the method surrogates 
and is injected into the instrument to monitor for carryover 
between sample extract injections. 

Initial calibration verification. It is a standard which is injected at 
the start of each QC period that is compared to the initial multi- 
point calibration to determine whether the instrument is still in 
calibration. 

Instrument detection limit. The lowest concentration of a target 
analyte that will yield a signahnoise ratio of at least 3x. Used as a 
starting point for selecting MDL study spiking levels. 

LawA Testing Laboratories, Inc. 
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MDL Method detection limit. The lowest concentration in a sample 
which will yield a positive result that is greater than zero at a 
known level of confidence. MDLs are empirically determined at 
La&s. 

QC Check Standard Quality control check standard. Referred to in this SOP as a blank 
spike. A QC check standard is a requirement of SW-846 method 
8000 and is used to determine whether the analytical system is in 
control if MSiMSD recoveries are out of control. See also blank 
spike. 

QC Period 

RSD or %RSD 

a 

Quality control period. An analysis sequence initiated by the 
injection of one or more standards, followed by sample extracts, 
and terminated with a standard injection. A QC period can be 
open-ended chronologically, but calibration verification must be 
documented using the procedures in tbis SOP. 

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

RT Retention time. The time (m minutes) at which a target analyte 
elutes from the LC column. 

RT Window Retention time window. The f value which is applied to the ICV 
to establish the time range used to make tentative compound 
identifications. 

Sequence A set of sample extracts and standard solutions injected into an 
instrument in a chronologically continuous group. See also QC 
period. 

LEauioment 

2.1 Cbromatograpbic System 

Primary column: C 18 (octadecyl) reverse phase HPLC column, 15 cm x 4.6 
mm, 5 pm particle size, (Rainin Microsorb or equivalent). 

Larch Testing Laboratories, Inc. 
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Seconday Column: 

Mobile Phase: 

UV Detector: 

HPLC System: 

Waters System: 

Hewlett Packard System: 

CN (cyano) reverse phase HPLC column, 25 cm x 4.6 mm, 
5 pm particle size, (Supelcosil LC-CN or equivalent). 

C8 and CN reverse phase HPLC columns in series, 1Ocm x 
3.9mm, 4pm particle size, (Waters Nova- Pak or 
equivalent). These are used in the for the analysis of the 6 
additional compounds. 

Methanol (EM Science brand high purity solvent or 
equivalent). Reagent water (Modulab Polisher HPLC grade 
water or equivalent). 

254mn(210mnforNGandPETN) 

Rainin HPLC system - HPXL solvent delivery system 
capable of achieving 4000 psi. 50 pL sample loop. 
Knauer variable wavelength UV detector. 
Dynamax automatic sample injector. 
Digital integrator: EZChrom. 

Waters 712 WISP Sample Processor or equivalent. 
50 pL sample loop or equivalent. 
Waters 486 tunable absorbance detector or equivalent. 
Waters 600E Multisolvent delivery system or equivalent. 
Digital Integrator: EZChrom. 

HP 13 13A Autosampler. 
HP G1311A QuatPrmrp. 
HP G1322A On-line degasser. 
HP G13 16A Thermostat column compartment. 
HP 13 14A Variable wavelength detector. 
Digital Integrator: EZChrom. 

2.1.1 Column Temperature Controi: 

2.1.2 Column temperature is controlled through the use of a column heater which is maintained 
at a temperature of 25’C. 

Lads Testing Lcrboratories, Inc. 
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2.2 standards 

2.2.1 Target Analyte Stock Solution 

2.2.1.1 The stock solution used contains the 14 standard compounds in the mix at a 
concentration of 1000 pg/mL and is generally purchased from AccuStandard Inc. (25 Science 
Park, New Haven CT 065 11). Equivalent solutions horn this or other vendors are also 
acceptable. 

2.2.1.2 The NG and PETN stock solutions are purchased individually from AccuStandard, Inc. 
(25 Science Park, New Haven, CT 06511). The NG solution comes in I mL ampules at 4000 
pg/mL in ethanol. The PETN solution comes in 1 mL ampules at 1000 pg/mL in methanol. 
Equivalent solutions from this or other vendors are also acceptable. 

2.2.1.3 The 3,5-Dinitroaniline and 1,3,5-Trinitroso-1,3,5-hexahydrotriazine standards are made 
from standard analytical reference materials obtained from the U.S. Army Environmental Center 
(Aberdeen Proving Ground, MD 21010). The 2,4-Diamino-6nitrotoluene, 2,6-Diamino+ 
nitrotoluene and 2,2’,6,6’-Tetranitro-4,4’-azoxytoluene standards are made from standard 
analytical reference materials obtained from AccuStandard, Inc. (25 Science Park, New Haven, 
CT 06511). The I-Nitroso-3,5-dinitro-1,3,5-hexahydrotriazine standards are made from standard. 
analytical reference materials obtained from Stanford Research. 

2.2.1.4 Calibration standard, surrogate stock and IBLK surrogate solutions are detailed in 
Appendix I. 

2.2.2 Surrogate Stock Solution 

2.2.2.1 The surrogate stock solution is received in a methanolic solution at a concentration of 
1000 pg/mL. The surrogate can also be prepared by weighing 100 mg of 1,2dinitrobenzene into 
a 100 mL volumetric flask and diluting to volume with methanol to yield a concentration of 1000 
NW-. 

2.2.3 IBLK Working Solution 

2.2.3.1 The working instrument blank solution contains the surrogate compound only at a 
concentration of 2.0 ug/mL. Prepare this solution by adding 100 pL of the 1000 pg/mL surrogate 
stock solution to a 50 mL volumetric flask. Dilute to volume so that the final solvent 
concentration is methanol/water at a ratio of 1: 1. 

Lads Testing Laboratories, Inc. 
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2.2.4.1 Prepare the working calibration standards for the 14 standard analytes in the following 
manner. All solutions arc prepared in acetouitrile and diluted 1: 1 with water just prior to 
analysis. These 14 analytes are combined into one working solution, since they do not co-cl&e 
on the primary column. 

Standard Source Solution 

Standard #6 

Standard #5 

Standard #4 
Standard #3 
Standard #2 
Standard #l 

A 
B 
A 
B 
C 
D 
E 
F 

Amount 
Added (mL) 

0.20 
0.20 
0.1 
0.1 
1.0 
1.0 
1.0 
1.0 

Final Volume Final Concentration 
WA (w /mL) 

10 20.0 

10 

10 
10 
10 
10 

Source Solution 
A = 14 Component Mix 
B = Surrogate Stock Solution 
C = Standard #6 
D=Standard#5 
E=Standard#4 
F = Standard #3 

Concentration (pg /mL) 
1000 
1000 
20 
10 
2.0 
1.0 

10.0 

2.0 
1.0 
0.2 
0.1 

3 

2.2.4.2 Prepare the working calibration standards for the 6 additional aualytes in the following 
manner. All solutions are prepared in acetouitrile and diluted 1: 1 with water just prior to 
analysis. 

J 
L.auch Testing Laboratories, Inc. 
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a 
Standard Source Solution 

Standard #6 

Standard #5 
Standard #4 
Standard #3 
Standard #2 
Standard #l 

A 
B 
C 
D 
E 
F 
G 
H 
H 
I 
J 
K 

Source Solution 
A=MNX 
B=TNX 
C = 3,5-DNA 
D = 2,6-DA-4-NT 
E = 2,4-DA-6-NT 
F = 4,4’-TN-AZOXY 
G = 1,2-DNB 
H=Standard6 
I=Standard5 
J=Standard4 
K=Standard3 

Amount Added 
WA 
2.0 
0.2 
0.2 
0.2 
0.2 
2.0 
0.2 
5.0 
1.0 
1.0 
1.0 
1.0 

Final Volume Final Concentrations 
(mu @tic /mL) 

10 20.0 

10 
10 
10 
10 
10 

Concentration (pg/mL) 
100 
1000 
1000 
1000 
1000 
100 
1000 
20.0 
10.0 
2.0 
1.0 

10.0 
2.0 
1.0 
0.2 
0.1 

Laucks Testing Laboratories, Inc. 
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2.2.4.3 Prepare the working calibration standsrds for PETN/NG in-the following manner. All 
solutions ate prepared in a 1: 1 acetonitrile/water mixture. 

Standard 

standard #5 

Standard +Y4 
Standard #3 
Standard #2 
Standard #l 

Source Solution Amount Added Final Volume 
(mu WA 

A 0.05 10 
B 0.10 10 
C 0.10 10 
D 5.0 10 
E 5.0 10 
F 2.0 10 
G 5.0 10.0 

Source Solution Concentration (&nL) 
A = Nitroglycerin 4000 
B = PETN Solution 1000 
C = Surrogate Stock Solution 1000 
D=Standard5 As Above 
E=Standard4 As Above 
F=Standard3 As Above 
G=Standard2 As Above 

Final Concentrations 
NG:PETN:l&DNB 

(clg ImL) 
20.0 
10.0 
10.0 

10.0,5.0,5.0 
5.0,2.5,2.5 
1.0, 0.5, 0.5 

0.5,0.25,0.25 

2.2.4.4 Note: Store all standard and surrogate solutions in amber glass vials with screw caps and 
Teflon-lined septa. Minimize headspace in these vials and store them in a refrigerator kept at 
4°C *2”C. Allow standards to come to room temperature prior to use. 

2.2.4.5 Stock solutions may be used for up to one year, and working solutions are good for at 
least six months, or the expiration date of the parent standard, whichever is sooner. 

2.2.4.6 All standards are assigned a unique identifier to enable cross-referencing of each 
individual standard back to the supplier’s lot number. In addition, all standards are labeled with 
the standard concentration, the solvent, date prepared, expiration date, analyst’s initials, and the 
standard reference number. Refer to Laucks’ SOP on the traceability, documentation, and 
preparation standards. 

4 
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3.1 Routine Safety Precautions 

3.1.1 All standards and sample extracts should be handled as if they are hazardous substances. 

3.1.2 All compounds analyzed by this method are used either in the manufacture of explosives 
or are the degradation products of these compounds. When making stock solutions for 
calibration, treat each explosive compound with caution. 

3.1.3 Refer to the instrument manufacturer’s manual for routine instrument precautions. 

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

3.1.5 Electrical shock - All instrmnents present the possibility of electrical shock. The operator 
should take all precautions including ensuring that all instruments are operated with fully 
grounded power outlets, turning off the instrument and disconnecting the instrument from the 
electrical power supply before working on any electrical components, etc. 

3.1.6 Almost all of the analytes under consideration are. known or suspected carcinogens. 
Analysts should wash their hands after using any standard, solvent or sample extract. 
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous 
compounds or very dirty extracts. 

3.2 Waste disposal 

3.2.1 Out of date standards and sample extracts are disposed of in the designated organic waste 
container located in the organic preparation area. 

3.2.2 HPLC liquid waste is disposed of by pouring into the designated organic waste container 
located in the solvent storage area 

Lauds Testing Laborqtories, Inc. 
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LOoeration 
4.1 Analytical Conditions 

4.1.1 Current Cl8 Column Conditions for the 14 Compounds: 

HPLC3 
Pump A Solvent: 
Pump B Solvent: 

Flow: 

Gradient: 

Run Tie: 
Acquisition Tie: 
Injection Volume: 

Methanol 
Water 

HPLC4 
Solvent: 
Flow: 

1 .O muminute: 

Linear 

60 minutes Run Tie: 
60 minutes Acq. Time: 
50 pL inj. Tie: 

Methanol/Water 
0-24min=O.5 
mLlmin 
24-35 min= 0.8 
mL/rnin 
35-4omin=o.5 
mLhlirl. 
40 minutes 
35 minutes 
50 pL 

Initial %A 
Initial %B: 
Hold Time: 

Gradient 1 %A: 
Gradient 1 %B: 
RampTime 1: 
Hold Tie 1 : 

LC3) 

40 
60 
5 minutes 

60 
40 
15 minutes 
5 minutes 

RunTime 

0 - 5 minutes 

5 - 20 minutes 

Gradient 2 %A: 
Gradient 2 %B: 
Ramp Tie 2: 
Hold Tie 2: 

95 
05 
10 minutes 
5 minutes 

20 - 30 minutes 
30 - 35 minutes 

Gradient 3 Y&k 
Gradient 3 %B: 
RampTiie3: 
Hold Tie 3: 

40 
60 
5 minutes 
20 minutes 

35 - 40 minutes 
40 - 60 minutes (Columu Equilibration) 

J 
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4.1.2 Current CN Column Conditions for the 14 Compounds: 

l 

I-IPLCZ File #6: 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Time: 
Acquisition Tie: 

Initial %A 25 
Initial %B 75 

Gradient 1 %A: 
Gradient 1 %B: 
Ramp Time 1: 
Hold Time 1 : 

Gradient 2 %A: 60 
Gradient 2 %B: 40 
RampTiie2: 5 minutes 
Hold Tie 2 : 8 minutes 

Gradient 3 %A: 
Gradient 3 %B: 
Ramp Time 3: 
Hold Time 3 : 

Methanol 
Water 
1 .O ml/minute 
Linear 
50 minutes 
25 minutes 

45 
55 
2 minutes 
3 minutes 

0 - 2 minutes 
2 - 5 minutes 

5 - lominutes 
10 - 18 minutes 

L> 

75 
7 minutes 
25 minutes 

18 - 25 minutes 
25 - 50 minutes 

Laucks Testing Laboratories, Inc. 
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4.1.3 Current C 18 Column Conditions for the 6 Additional Compounds: 

LC31 Run'Jh&l&& 

HPLC3 File: 
Pump A Solvent: 
Pump B Solvent: 
Flow: 
Gradient: 
Run Tie: 
Acquisition Tie: 

EXTRAS 
Water 
Methanol 
1 .O ml/minute 
Linear 
53 minutes 
30 minutes 

Initial %A 
Initial %B 

90 
10 

Gradient 1 %A: 
Gradient 1 %B: 
RampTime 1: 
Hold Tie 1 : 

70 
30 
5 minutks 
0 minutes 

Gradient 2 %A: 
Gradient 2 %B: 
Ramp Time 2: 
Hold Tie 2 : 

50 
50 
3 minutes 
7minutes 

Gradient 3 %A: 26 
Gradient 3 %B: 74 
Ramp Time 3: 2 minutes 
Hold Tie 3: 13 minutes 

Gradient 4 %A: 
Gradient 4 %B: 
Ramp Tie 4: 
Hold Time 4: 

90 
10 
2 minutes 
21 minutes 

0 - 5 minutes 

5 - 8 minutes 
8-15minutes 

15 - 17 minutes 
17 - 30 minutes 

30-32minutes 
32 - 53 minutes (Column Equilibration) 

J 
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4.1.4 Current CI-CN in Series for the 6 Additional Compound Confirmation: 

Time 

2.4 
7.0 
10.0 
17.0 
20.0 
21.0 

Flow Methanol Water 
1.0 15 85 
1.0 15 85 
1.0 40 60 
1.0 50 50 
1.0 50 50 
1.0 80 20 
0 15 85 

4.1.5 Current Column Conditions for NG/PETNz 

l 
Flow: 
Gradient: 
Run Time: 
Acquisition Tie: 
Injection Volume: 

Methanol 
Water 
0.6 ml/minute: 
Linear (1:l) 
30 minutes 
30 minutes 
50 PL inj. 

CN 
Pump A Solvent: 
Pump B Solvent 
Flow: 
Gradient: 
Run Tie: 
Acq. Tie: 
Tie: 

4.2 Method Detection Limit Study 

Methanol 
Water 
1.2 mL/minute 
Linear (1:l) 
20 minutes 
20 minutes 
50 trL 

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

4.3 Method Validation 

4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method 
validation study is performed in a similar marmer to an MDL study with the exception that a 
minimum of 4 replicates are required and the concentration levels are typically higher. 

Lauds Testing Laboratories, Inc. 
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4.4 Retention Time Windows 

4.4.1 It is necessary to establish retention time windows for the method by analyzing standards 
for all target analytes over at least a 24-hour period. A 24-hour time period may be deemed more 
appropriate for this analysis because the instrument is not always operated for longer periods 
when analyzing sample extracts. At least 5 standards must be injected during the 24-hour time 
period, at about equal time intervals. These standards should be interspersed with real sample 
extracts in order to mimic actual instrument operating conditions. Tabulate the retention times 
for all standard compounds and compute the sample (n-l) standard deviations of all the retention 
times. 

4.4.2 The retention time window half-width is set at 3 times the above calculated standard 
deviation. This operation must be repeated whenever major equipment changes are made or 
whenever the chromatographic method is modified. 

4.4.3 In some cases, the retention time window may be modified in order to take into account 
any pattern shifting. This shift is acknowledged by observation of the surrogate peak behavior 
and the surroundmg CCV standards. If retention time shift has occurred and the possibility of 
misidentifying peaks exists, then the sample is reanalyzed bracketed by in-control CCV 
standards. 

4.4.4 See the Laucks SOP on determination of retention time windows for more specifics on 
their determination and use. 

4.5 Initial Multi-Point Calibration 

4.5.1 Analyze standard solutions (including the surrogate solution) using at least 5 different 
concentration levels. The lowest concentration defines the reporting limit. The highest 
concentration should define the upper usable working range of the detector. Inject the standard 
solutions liom the lowest concentration to the highest. Criteria for evaluating these standards are 
detailed in Section VI. 

4.6 Initial Calibration Verification 

4.6.1 At the beg&ring of an analysis sequence, analyze the mid-point calibration standard (STD 
3). The computed calibration factor (CF) or concentration measurement must meet the criteria 
detailed in Section VI. 

4.6.2 Since the retention time windows which were established by the retention time study are 
relative and not absolute, the windows are anchored by the ICV. This allows the retention times 
from the ICV to become the mid-point of the retention time windows. 

Lads Testing Laboratories, Inc. 
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4.7 Instrument Blank 

4.7.1 After the analysis of Standard 5, an instrument blank (IBLK) is analyzed. This is to verify 
that there is no carryover between sample injections. Evaluation criteria are detailed in Section 
VI. 

4.7.2 Any sample that is suspected of containing high concentrations of target analytes should 
be followed by an IBLK. This IBLK analysis is used only to make a judgment as to the 
possibility of carryover into the sample analysis immediately following the IBLK. Evaluation 
criteria are detailed in Section VI. 

4.8 Continuing Calibration Verification 

4.8.1 A mid-range calibration standard (STD 3) is analyzed after every ten sample injections. In 
addition, this standard must be the last injection made in the analysis sequence. Evaluation 
criteria are detailed in Section VI. 

4.9 Sample Analysis 

l 4.9.1 Analysis sequence 

See Appendix II for a detailed analysis injection sequence. 

4.9.2 Compound Identification 

4.9.2.1 Compounds arc tentatively identified if a peak elutes in the retention time window 
characteristic of that compound on the primary column. To confirm the presence of that 
compound in the sample extract, the peak must also elute in its retention time window on a 
second column. There are several analyte co-clutions which occur on the secondary column. In 
instances where target analytes that have been tentatively identified on the C 18 column co-elute 
on the CN column, positive confirmation can not be made. All analyte quantitations come from 
the Cl 8 column. The CN column is typically not used for quantitation purposes. The responses 
of the eluting compounds are summed and reported as one peak. When the presence of these 
compounds are indicated on the C 18 column, CN column concentration values can not be 
accurately determined due to the coeluting peaks and the sample results are flagged 
appropriately. Retention time windows arc established as previously described and are updated 
each QC period. Compounds can only be identified if the ICV and CCV criteria detailed in 
Section VI are strictly adhered to. Due to constraints of the software, the RT of the co-eluting 
compounds is determined by assigning the RT to the highest point within a give window. For 
the co-eluting compounds that may have a slight but not complete separation, such as: 2- 
nitrotoluene, 3nitrotoluene and 4-nitrotoluene, this determination of RT can result in RT 

Laucb Testing Laboratories, Inc. 
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windows which exceed those identified by the standard (due to the changes in peak heights with 
concentration values). In order to avoid potential exceedance of RT windows, and in order to 
accurately identify these co-eluting target analytes, the retention time windows may be 
administratively set for the co-eking compounds. 

4.9.2.2 The experienced analyst’s judgment weighs heavily in evaluating chromatograms for 
compound identification. For instance, the retention times of surrogate compounds may be 
outside their expected windows due to sample matrix effects. The analyst may decide to re-adjust 
the target analyte’s retention time windows on an ad hoc basis based on such au observed shift. 
This can occur only on a sample-specific basis and is used when the analyst examining the data 
suspects that a retention time shift has occurred. If this is done, it must be fully documented in 
the case narrative notes. If the concentration of any target analyte exceeds the calibration range, 
the sample extract must be diluted and reanalyzed. 

4.9.3 Compound Quantification 

4.9.3.1 Target compound concentrations are calculated using the following equations: 

4.9.3.2 Aqueous samples 

The external standard equation, as expressed in SW-846 is 

where: 
4 

k 
vi 
D 

Vt 
VS 

= Response for the analyte in the extract, in area or height units. 
= Amount of standard injected (in nanograms). 
= Response for the external standard, same units as 4. 
= Volume of extract injected pL. 
= Dilution factor of extract. The final result of an algebraic multiplication of 
the ratio of all dilution fkal volumes to initial volumes. For example, if an 
extract is diluted 10 pL to 1000 pL and subsequently diluted an additional 10 
pL to 1000 pL, the expression is: (lOOO/lO) * (lOOO/lO) = 100 * 100 = 10,000. 
Ifnodilutionwasmade,D=l. 
= Volume of total extract, uL. 
= Initial sample size, mL. 

4.9.3.3 In routine use at Laucks, the equation reduces as follows. 

4.9.3.4 First, CF is used directly in the equation. Since Cf = AJA, this substitution is made. 
Next, since Laucks routinely measures all final extract volumes in mL, a conversion factor for 

3 

J 
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uL to mL must be made in the numerator of the expression - i.e., V, = 1000 * mL. Finally, the 
sample preparation process is represented as the algebraic ratio of initial sample size to final 
extract volume. 

4.9.3.5 The equation then becomes 

chzmh(~lL)= 
loo0 ?xD 

cFx~x(vsl~) 

4.9.3.6 This expression is completely equivalent to the SW-846 equation, yielding the same 
final result. To report concentrations in alternate units, apply an appropriate factor: 

mg& = pgk * 0.001 

4.9.3.7 Non-aqueous samples 

4.9.3.8 The results calculation for non-aqueous samples is very similar to that for aqueous 
samples. The only difference is the inclusion of a total solids term to calculate the dry weight 

a equivalent of the initial sample size. 

Concentration( pg I kg) = 
1OOOxRxD 

cFxvix(w/~)xTs 

where: 

W* = Sample size extracted in grams. 
TS = Total Solids in decimal format (i.e. 0.76 not 76). 

LReoorts 

5.1 Data Packet Organization 

See Appendix III for a check list detailing data packet organization. 

5.2 Quality Control Reports 

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data 
entered must be included in the data packet. The routine minimum is a method blank report, a 
method blank spike report, and an MS/MSD report. 

Laucks Testing Laboratories, Inc. 
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5.3.1 Sample report results are qualified with data qualifying flags. These flags have the 
following definitions: 

u: 

B: 

J: 

D: 

P: 

E: 

x: 

z: 

The analyte of interest was not detected, to the lit of 
detection indicated. 
The analyte of interest was detected in the method blank 
associated with the sample, as well as in the sample itself. 
The B flag is applied without regard to the relative 
concentrations detected in the blank and sample. 
The analyte of interest was detected below the practical 
quantitation lit. This value should be regarded as an 
estimate. 
The value reported is derived from the analysis of a diluted 
sample or sample extract. 
When a dual column technique is employed, this flag 
indicates that calculated results from the two columns differ 
by more than 25 percent. 

The value reported is based on a sample or sample extract in 
which the target analyte concentration exceeded the 
calibration range. The value reported should be considered 
an estimate. 
The sample has been analyzed at several dilutions. The 
value reported has been determined to be the most 
appropriate quantitative value. 
The value reported is from the Cl8 column only. Due to 
coelution with another target analyte on the CN column, the 
compound could not be quantitatively confirmed. 

. Due to software. constraints, the percent difference will also be calculated when 
quantitative confirmation is not possible on the confirmation column due to co-elution. 
When this happens, the concentration value of the confirmation column used to 
determine the %D is calculated as the sum of the co-eluting compounds and reported as 
one peak. 

A 
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See the Requirements and Corrective Actions table in Appendix IV for additional 
information. 

6.1 Initial Calibration 

6.1.1 Criteria 

6.1.1.1 The initial calibration is evaluated by calculating the %RSD of the calibration factors 
from the five linearity standards. 

6.1.1.2 CFs are calculated using the equation: 

CF = 
response 

ng injected 

6.1.1.3 This %RSD method assumes a linear response with the calibration curve passing 

0 

through the origin. 

6.1.1.4 The calculated CFs are tabulated and the %RSDs calculated. All compounds must have 
a %RSD of 20% to meet the method criteria 

6.1.2 Corrective action 

6.1.2.1 If the %RSD criteria of 20% are not met, the out of control standard should be 
reanalyzed. If the curve is still out of control, determine the cause of failure and correct. 
Recalibrate the instrument and reanalyze any samples associated with the out of control curve. 

Lmch Testing Laboratories, Inc. 
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6.2 Initial Calibration Verification 

6.2.1 Criteria 

6.2.1.1 Using the average CF calculation technique, compute the CFs for each compound. The 
calibration factors for the ICV standard are compared to the mean CFs for the initial multi-point 
calibration. The percent difference for these calibration factors is calculated as follows: 

% Difference = CF.-CFI x loo 
CFO 

where: 
CFa = .Average CF Tom the initial multi-point calibration 
CFi = Calibration Factor of the calibration verification standard. 

6.2.1.2 The %D cannot exceed 15% for any target analytes or surrogates. 

6.2.1.3 The mid-point for the RT window of each compound is updated using the ICV RTs. 

6.2.2 Corrective action 

6.2.2.1 If the ICV criteria are not met, no sample extracts can be analyzed. Determine the cause 
of the ICV failure and correct. Reanalyze the ICV and if it is still out of control, a new 
calibration curve must be analyzed. 

6.3 Contimring Calibration Verification 

6.3.1 Criteria 

6.3.1.1 A CCV standard is analyzed singly for every 10 injections, and after the last sample of 
the sequence. The CF for each compound is calculated and the percent difference is calculated as 
shown above. 

6.3.1.2 The %D results cannot exceed 15% for any target analytes or surrogates. 

6.3.1.3 The retention times for al1 target analytes must fall within the RT windows established 
by the ICV. 

6.3.2 Corrective action 

6.3.2.1 Determine the cause of failure and correct. Reanalyze the calibration curve. All samples 
bracketed by an out of control CCV must be reanalyzed unless the CCV demonstrates an 

Lauds Testing Laboratories, Inc. 

3 

J 

_.~-.--- _.. ._-_ . .._ --. 



Method No:LTL-8330 
Revision: 9 
Date: 01/25/99 
Page: 27 of 42 
Replaces: ’ 8 

l 

increase in response and no analy-tes are detected above the reporting limit in the associated 
samples. 

6.4 Instrument Blank 

6.4.1 Criteria 

6.4.1.1 There must be no target analy-te levels above the reporting limit in the initial IBLK. 

6.4.2 Corrective action 

6.4.2.1 If the initial IBLK contains measurable levels of target analy-tes, the system is out of 
control. The source of contamination must be identified and corrected. 

6.4.2.2 IBLKs are used to monitor for possible carryover in high concentration extracts. Those 
IBLKs optionally placed into the sequence following suspected high concentration extracts are 
used to flag the possibility of analyte carryover into the following sample extract. The extract 
immediately following the out of control IBLK may need to be reanalyzed if there is a detectable 
amount of the analyte found in the IBLK. 

6.5 Method Blank 

6.5.1 Criteria 

6.5.1.1 Method blanks are used to verify contamination free reagents and apparatus. They are 
prepared with every set of samples extracted at the same time or at least one blank for every 20 
samples, whichever is mom frequent. Aralytes of interest should not be detected at levels greater 
than the current reporting lit in the method blank sample. If any analytes are detected above 
the reporting lit, corrective action must be taken. 

6.5.2 Corrective action 

6.5.2.1 Reanalyze the blank and check calculations. If it is still out of control, re-extract the 
entire batch of samples unless the analyte(s) present in the method blank are not present in the 
associated samples. In any event it is the laboratory’s responsibility to ensure that method 
interferences caused by contaminants in solvents, reagents, glassware, and other sample 
processing hardware leading to discrete artifacts and/or elevated baselines in the chromatograms 
be minim&d. In the extreme case of chronic contamination, blanks may have to be analyzed 
from each stage of the sample processing to determine the contamination source so it can be 
eliminated. In all cases where blank contamination exceeds the control limit a narrative comment 
must be made which documents the corrective actions taken. 

Laucks Testing Labor+ories, Inc. 
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6.6 Blank Spike or QC Check Sample (LCS) 

6.6.1 Criteria 

6.6.1.1 A blank spike follows the same protocol as the matrix spike analysis except that the 
spiking solution is added to a method blank solution instead of an actual sample. In addition, 
this spiking solution is supplied from a source other than the calibration standards. The use of a 
second source for the spiking standards is employed in order to verify the calibration standards. 
A method blank with added analytes is a blank spike. Blank spike percent recovery control limits 
are detailed in the laboratory QC database. These control limits are updated periodically. 

6.6.2 Corrective action 

6.6.2.1 The blank spike is used to determine whether a method is in control during sample 
preparation and analysis. Sample re-extraction and reanalysis would be triggered by any analytes 
falling outside of control limits in the blank spike sample unless all sample surrogate recoveries 
and MS/MSD spike recoveries are in control. 

6.7 Matrix Spike 

6.7,l Criteria 

6.7.1.1 A sample is chosen at random (unless designated by project-specific requirements) from 
the samples to be analyzed, and an aliquot of spiking solution is added to this sample prior to 
extraction. It is required that a matrix spike analysis be performed with each extraction batch. 
However, the minimum frequency for MS analysis is 1 each per 20 samples per matrix. This 
frequency may be changed on a project specific basis. This matrix spike sample is used to 
evaluate the matrix effect of the sample upon recovery of the anaIytes. This spiking solution is 
supplied from a source other than the calibration standards. The use of a second source for the 
spiking standards is employed in order to verify the calibration standards. The recovery of spike 
analytes is calculated as follows: 

%Recovery = SSR - SR x loo 
SA 

where: 
SSR = Concentration in spiked sample. 
SR = Native concentration in unspiked sample. 
SA = Concentration of spike added. 

Lauchx Testing Laboratories, Inc. 

__-... --.- 



a 

Method No:LTL-8330 
Revision: 9 
Date: 01/25/99 
Page: 29 of 42 
Replaces: 8 

6.7.1.2 The current recovery criteria are detailed in the Laucks quality control database. These 
control limits are updated periodically. 

6.7.2 Corrective action 

6.7.2.1 Samples with spike recoveries outside control liits will be reviewed for possible 
corrective action. Corrective action may involve recalculation, re-extraction and/or reanalysis. 
This process should also look at the recovery of surrogate compounds in the MS sample and at 
the recovery of matrix spiking compounds from the extraction batch blank spike analysis. In all 
cases a narrative explanation of the condition is required to detail the corrective actions taken. 

6.8 Matrix Spike Duplicate 

6.8.1 Criteria 

6.8.1 .l The compound recovery criteria are identical to those for the mattix spike sample. In 
addition, the matrix spike duplicate is used to measure method precision. This is done by 
computing the relative percent difference (RPD) between the matrix spike and matrix spike 
duplicate recovery values. This calculation is as follows: 

l Sl - s2 
RPD = (Sl+S2)/2 x loo 

where: 
Sl = Measured concentration for MS sample. 
s2 = Measured concentration for MSD sample. 

6.8.1.2 The current RPD control limits are detailed in the Laucks quality control database. 
These control limits are updated periodically. 

6.8.2 Corrective action 

If a trend in out of control RPD values is observed, the methods used must be examined 
to determine the source of variance. Once this source is identified, the method must be 
changed so that samples can be analyzed with a predictable reproducibility. 

Lads Testing Laboratories, Inc. 
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6.9 Surrogate Recovery 

6.9.1 Criteria 

6.9.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and 
QC sample prior to sample processing. They are used to monitor for potential sample processing 
errors and matrix effects. Surrogate compound recoveries are calculated as follows: 

%Recovery = $x 100 
a 

where: 
SITI = Concentration of surrogate measured in sample. 
s, = Concentration of surrogate added. 

6.9.1.2 Detailed surrogate recovery control limits are detailed in the Laucks quality control 
database. These. control limits are updated periodically. 

6.9.2 Corrective Action 

6.9.2.1 Reanalyze the sample. Low surrogate recoveries are greater potential indicators of poor d 
method performance than high surrogate recoveries since non-GC/MS methods carmot separate 
co-eluting interferents. In instances where high surrogate recoveries are attributable to mattix 
effects, no corrective action is taken. However, if elevated surrogate recoveries are attributable 
to preparation error, re-extraction and reanalysis is performed. 

6.9.2.2 Check calculations for possible error. Re-extract the sample if surrogate recovery is less 
than the lower control lit. If a poor injection is suspected, reanalyze the sample. 

6.9.2.3 Low surrogate recoveries in the method blank may require that all the samples in the 
associated batch be re-extracted and reanalyzed. In any case, it is imperative to identity the 
problem associated with low recovery so that it can be corrected. It is a requirement that all out . 
of control surrogate recoveries and the corrective action taken be discussed in the narrative. 

J 
Lauds Testing Laboratories, Inc. 



Method No:LTL-8330 
Revision: 9 
Date: 01/25/99 
Page: 31 of42 
Replaces: 8 

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,3’ 
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APPENDIX I 

Calibration Standard Solution Concentrations, pg/mL 

RDX 
1,3,5-TNB 
1,3-DNB 
Tetryl 
NB 
2,4,6-TNT 
4-Am-DNT 
2-Am-DNT 
2,4-DNT 
2,6-DNT 
2-NT 
3-NT 
4x-r 
Surrogate 
1,2-Dinitrobenzene 

l-la 
2,6-DA4NT 
2,4-DA4NT 
MNX 
3,5-DNA 
4,4’-TN-AZOXY 
Surrogate 
1,2-Dinitrobenzene 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 

0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 
0.2 1.0 2.0 10.0 

0.2 1.0 2.0 10.0 

Calibration Standard Solution Concentrations, pg/mL 

slIQli3TQ2 
0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 

0.1 0.2 1.0 2.0 10.0 

3 

4 
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Calibration Standard Solution Concentrations, pg/mL 

NG 
PETN 
Surrogate 
1,2-Dinitrobenzene 

sTQlsT1)2sTIll~sTps. 
0.5 1.0 5.0 10.0 20.0 
0.25 0.5 2.5 5.0 10.0 

0.25 0.5 2.5 5.0 10.0 

Surrogate Stock Solution 

1,2-Dinitrobenzene 1000 &nL 

IBLK Solution 

1,2-Dinitmbenzene 
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APPENDIX II 

Analysis Sequence 

Injection Sample 

Standard #l 
Standard #2 
Standard #3 (ICV Standard) 
Standard #4 
Standard #5 
IBLK 
ICV 
injections (8-16) 

17 IBLK 
18 CCV Standard 
19 injections (19-27) 

28 BLK 
29 CCV Standard 

injections (total of 10 injections between CCVs) 

last IBLK 
last CCV Standard 

J 
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Data Packet Order List 

I. QC SUMMARY 

Surrogate Recovery Summary Report 
Blank Spike Report 
MSiMSD Report 
Method Blank Summary 

II. SAMPLE DATA: 

l 

Organic Analysis Data Sheet 
Sample Confirmation Worksheet 
chromatogram, primary column 
Quantitation Report, primary column 
Chromatogram, secondary column 
Quantitation Report, secondary column 

III. STANDARD DATA: 

Linearity Report 
ICAL. Data 
ICAL Response, ICAL std concentrations 
ICV reports 
ccv reports 
Other Standards Used to Support Sample Data and Instmment Blanks 

V. Raw QC Data: 

Method Blank 
Chromatogmms 
Quantitation Report 

Blank Spike 
chromatograms, 
Quantitation Report 

l 
Lauck Testing Laboratories, Inc. 



Method No:LTL-8330 
Revision: 9 
Date: 01/25/99 
Page: 36 of 42 
Replaces: 8 

Matrix Spike 
Chromatograms 
Quantitation Report 

Matrix Spike Duplicate 
Chromatograms 
Quantitation Report 

V. Bench Sheets 

SDG Report 
Extraction Bench Sheets 
Injection Sequence (logbook copy) 
Miscellaneous Work Sheets. (%TS, talcs, HTVRs) 
Standards Logs 

VI. Reject Data: 

Data not used to support reported sample results. 
All data acquired but rejected on account of QC out of control. 
Non-routine standards used to support sample data should be placed at the last of the Standard 
Data section. 
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APPENDIX IV 

QA 

Method 8330 Requirements and Corrective Actions 

1 Method 1 Laucks Criterion 1 Frequency I Corrective 1 Documentation 
Element 

- _ 
Criterion Action 

Initial Minimum of 5 Minimum of 5 levels. AStECCSSUydWtO Reanalyrc out of 
Calibration Icvcb. Mustdcmousumcm major itwbumm cmtml stdd. If 

RSD of 03%. maintenance or still out. drAmnbK 
difficulties madng the cause of curve tilurc 
ccv rsquilmsnt.3. and call~f Ita- 

malyzc curve and any 
samples analyrzd 
qabw C”rvC. 

Wial +I- 15% of the initial +I- 15% of the initial Every24hr.orUtbe lktemliic cause Of Target form and nw 
Calibration calibration response calibration response bqbming Of an ICV faibm and data 

VWitiCOtiOtl 
factor. factor. dydcd sequence, co- ReMalyrs 

which ever i?i more ICV and if out of 

Continuing 
Calibration 
Verification 

+/- 15% of the initial 
calibration response 
fa5x.Analyz 
singly every 10 
injections and after 
UK final sample. 

+I- IS%ofdx initial 
calibration xsponse 
factor. 

Method 
Blank 
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Method 8330 Requirements and Corrective Actions 

1 Method 1 Laucks Criterion ) Frequency ) Corrective 1 Documentation 
Element ) Criterion ( Action 
;urmgate Minimum of 1 I See Istut ~cmion of I A0 seals. m&cd I Reexbact if sumpBfc I Tarset SunowIe 
. ___.._ -. Nm)BBfc. 

VISIMSD 

3hk spike 

one per 20 samples 
or mmction batch 
which ever is molt 
freq”s”L Mud be 
per matrix. 

N/A 

generated liitr. If 
labordto~ liiio arc not 
established due to the 
implementation of a 
newmrmgate,the 
default limits of 70% _ 
130% M wed until 
enough data poina are 
collected P ~?c”emtc 

Lauch control limits 
located in tbc QC 
database. 

See lmes version of 
Laucks Testing Labs 
confml limit in the QC 
dambac. All recoveries 
must fall within the 
sewerased limits. 

I MSIMSD pair per 20 
samples or evety 
extraction batch which 
ever is more frrquent 

Per SW 846, if analytc 
rccn”CriCS an3 out of 
contml in Uu 
MSMSD but are in 
contml in the 
associated blank spike 
no tieher action is 
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Elution Order of Target Analytes 

HMX 
RDX 
1,3,5-m* 
1,3-DNFI 
Tehyl 
NB* 
2,4,6-TNT* 
4-Am-DNT 
2-Am-DNT 
2,4-DNT* 
2,6-DNT* 
2-NT* 
3-NT* 
4-NT* 
Surrogate 
1,2-Dinitrobenzene 

Order of El&ion on Order of Elution on 
(cm cu 

1 10 
2 8 
3 1 
5 2 
6 9 
7 1 
8 4 
9 6 
10 7 
11 4 
12 4 
13 3 
14 3 
15 3 

4 5 

Elution Order of 6 Additional Analytes 

Order of Elution on Order of Elution on 

TNX 
2,6-DA4NT 
2,4-DA-6-NT 
MNX 
3,SDNA 
4,c-TN-AZOXY 
Surrogate 
1,2-Dhitrobenzene 

1 1 
2 2 
3 3 
4 4 
6 6 
7 7 

5 5 
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Elution Order of PETN/NG 

Order of Elution on 

NG 
PETN 
Surrogate 
1,2-Dinitrobenzene 

2 2 
3 3 

1 1 

*Indicates the compound co-elutes on the confirmation (CN) column. 

3 
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Method 8330 Flow Chart 
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1 .O INTRODUCTION 

This Health and Safety Plan (HASP) has been written to encompass site activities that are to be 

conducted at the Naval Surface Warfare Center Crane (NSWC Crane), located in Crane, Indiana, as part 

of Contract Task Order (CTO) 0056. Specifically this HASP addresses RCRA Facility lnvestigatlon (RFI) 

activities to be conducted at the Old Rifle Range (ORR) or Solid Waste Management Unit (SWMU 7) and 

the Demolition Range-Navy (DR Navy) or SWMU 6. This HASP is being prepared for NSWC Crane as 

part of an overall effort conducted under Comprehensive Long-Term Environmental Action Navy (CLEAN 

Ill) administered through the U.S. Navy Southern Division Naval Facilities Engineering Command 

(NAVFAC), as defined under Contract Number N62467-94-D-0666. In addition to the HASP, a copy of the 

Tetra Tech NUS. Inc. (TtNUS) Environmental Health and Safety Guidance Manual must be present at the 

site during the performance of site activities. The Guidance Manual provides detailed information 

pertaining to the HASP, as well as TtNUS Standard Operating Procedures (SOP’s). Both documents 

must be present at the site to comply with the requirements stipulated in the Occupational Safety and 

Health Administration (OSHA) standard 29 CFR 1910.120. 

This HASP has been developed using the latest available information regarding known or suspected 

chemical contaminants and potential physical hazards associated with the proposed work and site. The 

HASP will be modified if new information becomes available. All changes to the HASP will be made by 

the Project Health & Safety Officer (PHSO) and approved by the TtNUS Health and Safety Manager 

(HSM) and the Task Order Manager (TOM). The TOM will notify affected personnel of all changes. 

The elements of this HASP are in compliance with the requirements established by OSHA 29 CFR 

1910.120, “Hazardous Waste Operations and Emergency Response” (HAZWOPER). and sections of 29 

CFR 1926, “Safety and Health Regulations for Construction”. The information contained in this plan, as 

well as policies on conducting onsite operations, have been obtained from the TtNUS Health and Safety 

Program. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site safety and health for TtNUS and subcontractor employees 

engaged in onsite activities. Personnel assigned to these positions will exercise the primary responsibility 

for all onsite health and safety. These persons will be the primary points of contact for any questions 

regarding the safety and health procedures and the selected control measures that are to be implemented 

for onsite activities. 
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. The TtNUS TOM is responsible for the overall direction of health and safety for this project. 

. The PHSO is responsible for developing this HASP in accordance with applicable OSHA regulations. 

Specific responsibilities include: 

i. Providing information regarding site contaminants and physical hazards associated with the site. 

ii. Establishing air monitoring and decontamination procedures. 

iii. Assigning personal protective equipment based on task and potential hazards. 

iv. Determining emergency response procedures and emergency contacts. 

v. Stipulating training requirements and reviewing appropriate training and medical surveillance 

certificates. 

vi. Providing standard work practices to minimize potential injuries and exposures associated with 

hazardous waste work. 

vii. Modify this HASP, as it becomes necessary. 

. The TtNUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the 

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the 

work plan, and enforces safety procedures as applicable to the work plan. 

. The SSO supports site activities by advising the FOL on all aspects of health and safety on-site. In 

this capacity the SSO: 

i. Coordinates all health and safety activities with the FOL. 

ii. Selects, applies, inspects, and maintains personal protective equipment. 

iii. Establishes work zones and control points in areas of operation. 

iv, Implements air monitoring program for onsite activities. 

v. Verifies training and medical clearance of onsite personnel status in relation to site activities. 

vi. Implements Hazard Communication, Respiratory Protection Programs, and other associated 

health and safety programs as they may apply to site activities. 

vii. Coordinates emergency services. 

viii. Provides site-specific training for all onsite personnel. 

ix. Investigates all accidents and injuries (see Attachment I - Illness/Injury Procedure and Report 

Form) 

x. Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and 

safety associated documents as per site-specific requirements. 
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l Compliance with the requirements stipulated in this HASP is monitored by the SSO and coordinated 

through the TtNUS CLEAN HSM. 

Note: In some cases one person may be designated responslbllltles for more than one position. For 

example, at NSWC Crane the FOL may also be responsible for SSO duties. Thrs action will be 

performed only as credentials, experience, and availability permits. 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: NSWC Crane Client Contact: Mr. Thomas Brent 

Address: Crane, Indiana Phone Number: 1812) 854-6160 

Alternate Contact: Ms. Chris Freeman 

Phone Number: 1812) 854-4423 

Purpose of Site Visit: This activitv is divided into a multl-task ooeration (see Section 4.0). includina soil 

borings (hand auoer and Direct Push Technoloov methods). multi-media samolina. and other related 

activities. 

Proposed Dates of Work: pJj 

Proiect Team: 

Tetra Tech NUS Personnel: 

Rooer A. Clark. Ph.D. 

Matthew M. Soltis. CIH. CSP 

Delwvn E. Kubeldis. CIH, CSP 

TBD 

TBD 

TBD 

Discipline/Tasks Assigned: 

Task Order Manaaer 

CLEAN Health and Safetv Manaaer 

Proiect Health and Safetv Officer 

FOL’SSO 

Field Technician 

UXOlEOD Soecialist 

Eouipment Manaaer 

Phone No. 

1412) 921-8415 

1412) 921-8912 

(412) 921-8529 

Non-Tetra Tech NUS Personnel Affiliation/Discipline/Tasks Assigned 

TBD Analvtical Laboratorv 

TBD Survevor 

FedEx Samole/Parcel Delivers 1(800)463-3339 

Prepared by: Delwvn E. Kubeldis. CIH. CSP 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

This section has been developed as part of a planning effort to direct and guide field personnel in the 

event of an emergency. All site activities will be coordinated with the client contact. In the event of an 

emergency that cannot be mitigated using onsite resources, personnel will evacuate to a safe place of 

refuge and the appropriate emergency response agencies will be notified. It has been determmed that the 

majority of potential emergency situations would be better supported by outside emergency responders. 

Based on this determination, TtNUS and subcontractor personnel will provide emergency response 

support only to the capabilities of onsite response. Workers who are ill or who have suffered a minor 

injury may be transported by sate personnel to nearby medical facilities, provided that such transport does 

not aggravate or further endanger the welfare of the injured/ill person. The emergency response agencies 

listed in this plan are capable of providing the most effective response, and as such, will be designated as 

the primary responders. These agencies are located within a reasonable distance from the area of site 

operations, which ensures adequate emergency response time. Ckent contact(s) will be notified when 

outside response agencies are contacted. This Emergency Action Plan conforms to the requirements of 

29 CFR 1910,38(a). as allowed in 29 CFR 191O.l20(l)(l)(ii). 

Tetra Tech NUS will through necessary services include incidental response measures for incidents such 

as: 

l Initial stage fire fighting support and prevention 

- Initial spill control and containment measures and prevention 

- Removal of personnel from emergency situations 

l Provide initial medIcal support for injuries or illnesses requiring only first-aid level support 

- Provide site control and security measures as necessary 

Note: Emergency support in the initial stages will only be provided to the capabilities of on-site personnel 

and available resources. 

2.2 EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, injuries or illnesses resulting from exposure to chemical 

or physical hazards or fire are the most probable emergencies that could be encountered during site 

activities. 

2-1 CT0 0056 



Revision 0 
November 1999 

To minimize and eliminate these potential emergency situations, the FOUSSO are responsible for. 

emergency planning activities associated with this project: 

. Coordinating with NSWC Crane Emergency Services personnel to ensure that Tetra Tech NUS 

emergency action activities are compatible with existing facility emergency response procedures. 

. Establishing and maintaining information at the project staging area (support zone) or Field Office for 

easy access in the event of an emergency. This information will include the following: 

_ Chemical Inventory (used on-site), with Material Safety Data Sheets. 

- On-site personnel medical records (medical data sheets). 

- A logbook identifying personnel on site each day. 

. Identifying a chain of command for emergency action. 

. Educating site workers to the hazards and control measures associated with planned activities at the 

site, and to provide early recognition and prevention where possible. 

It is understood that the use of two-way communication devices (cellular phones and radios) must be pre- 

approved by the NSWC Crane Safety Office 

2.3 EMEkGENCY RECOGNITION AND PREVENTION 

The primary focus of this section is the ability to recognize and control factors which could contribute to an 

emergency situation/condition. The FOYSSO will preview all site work locations prior to committing 

people or resources. Their actions will be as follows: 

. Identify and remove or barricade any physical hazards within the estimated work area. 

. identify prevalent emergency conditions and their control measures and ensure they are stated on 

the Safe Work Permits (see Section 9.2). 

. Provide the necessary equipment to control potential emergencies (i.e., safety cans for gasoline 

storage, spill containment equipment, PPE. and emergency equipment such as fire 

extinguishers). 

. Evaluate operations to ensure that necessary measures have been taken to control and/or 

minimize the impact of emergency situations/conditions. 
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Field Crew shall: 

. Identify and remove or barricade any physical hazards within the estimated work area. 

. Follow the guidelines for control of emergency situations/conditions 

. Report any potential emergency situations/conditions to the FOUSSO. 

2.4 SAFE DISTANCES AND PLACES OF REFUGE 

The FOL shall be responsible for ensuring the following: 

. identifying a Place of Refuge in the event of an emergency - This place should be selected and 

conveyed to the Field Crew as part of issuing the Safe Work Permit. 

. Directing site personnel that during an evacuation, personnel reporting to the refuge location will 

remain there until drrected otherwise by the Tetra Tech NUS FOL. 

. Taking a head count at this location to account for and to confirm the location of all site personnel. 

The site logbook will be used to take the head count. Emergency response personnel will be 

immediately notified of any unaccounted personnel. 

2.5 DECONTAMINATION PROCEDURES/ EMERGENCY MEDICAL TREATMENT 

During any site evacuation, decontamination procedures will be performed only if doing so does not further 

jeopardize the welfare of site workers. Decontamination will not be performed if the incident warrants 

immediate evacuation. However, it is unlikely that an evacuation would occur which would require 

workers to evacuate the site without first performing the necessary decontamination procedures. 

TtNUS personnel will perform rescue operations from emergency situations and may provide initial 

medical support for injury/illnesses requiring only “Basic First-Aid” level support, and only within the limits 

of training obtained by site personnel. Basic First-Aid is considered treatment that can be rendered by a 

trained first aid provider at the injury location and not requiring follow-up treatment or examination by a 

physician (for example; minor cuts, bruises, stings, scrapes, and burns). Not included as Basic First-Aid 

are second or third degree bums, cuts, lacerations requiring stitches or butterfly bandaging, heat 

exhaustion, severe poisonous plant or insect bite reactions. Personnel providing medical assistance are 

required to be trained in First-Aid and in the requirements of OSHA’s Bloodborne Pathogen Standard (29 

CFR 1910.1030). Medical attention above First-Aid level support will require assistance from the 

designated emergency response agencies. 
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2.6 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

If an emergency occurs on Base, the following procedures are to be initrated: 

. Initiate an emergency notification by hand signals, voice commands, air horn, or two-way radtos to the 

FOUSSO. Describe to the FOUSSO (who will serve as the Incident Coordinator) what has occurred 

and as many details as possible. 

. Have your partner evacuate non-essential persons from the incident scene, engage initial response 

measures given the emergency type (i.e., spill response, fire extinguisher, frrst-aid) 

In the event that site personnel cannot control the incident through offensive and defensive measures, the 

FOUSSO will enact the emergency notification procedures to secure additional outside assistance in the 

following manner: 

. On Base, call 654-3300 or 654-1333’ and other appropriate emergency contacts (Table 2-1) and 

report the emergency. Give the emergency operator the location of the emergency, the type of 

emergency, the number of injured. and a brief description of what occurred. Stay on the phone and 

follow the instructions given by the operator. The operator will then notify and dispatch the proper 

emergency response agencies. 

*NOTE: On-base extensions 3300 and 1333 are the pnmary emergency phone numbers. From a 

NSWC Crane phone, on Base extensions must be preceded by “654”. Off-base numbers can only be 

reached by dialing 990” or “991” first. Furthermore, all emergencies involving site activities should 

subsequently be reported to the Environmental Office (x6160). 

. Evacuate all Tetra Tech NUS and subcontractor personnel to the identified safe place of refuge. 

Conduct a head count of site personnel using the site logbook. 

2.7 PPE AND EMERGENCY EQUIPMENT 

A first aid kit, eye wash unit(s), and fire extinguisher will be maintained on-site and shall be immediately 

available for use in the event of an emergency. PPE available for emergency use will be the same as that 

used for the planned tasks. 
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2.8 EMERGENCY CONTACTS 

Prior to performing work at any of the sites, all personnel will be thoroughly briefed on the emergency 

procedures to be followed in the event of an incident. A mobile phone may be available on site. Table 2-l 

provides a list of emergency contacts and their associated telephone numbers. This table must be posted 

on site where it is readily available to all site personnel. The telephone number for the Base 

Environmental Office is listed in Table 2-l. 

In addition, TtNUS personnel who are injured or become III on the job must notify appropriate company 

representatives. Attachment I presents the procedure for reporting an injury/illness, and the form to use 

for this purpose. Further, if the emergency involves personnel exposure to chemicals, follow the 

steps provided in Figure 2-1. 
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TABLE 2-1 

EMERGENCY REFERENCE 

NSWC Crane, Crane, Indiana 

AOENCY TELCrnuNt 
Base Emergency Number (Fire Department, Base Security. 1 (812) 854.3300 or 

11 Ambulance) 
Imental Office 

al (BloomIngton, IN) 
nter (Bedford, IN) 

$?r 

Contact, Thomas Brent 
1:800-424.8802 1 
(812) 854-61 

!r Webster 
,ner 

I, Roger A. Clark, Ph.D. f”^’ ^ 
I, TBD (412) 921-8131 

2.9 EMERGENCY ROUTE TO HOSPITAL 

Directions to the Bloomington Hospital:’ 

Exit NSWC Crane on H-45 through the Bloomington Gate. Follow Highway 45 North to Bloomington at 

Highway 45 and Highway 37. Continue going straight over the overpass (Bloomfield Road). Follow 

Bloomfield Road North; this road turns into 2nd Street. Follow 2nd Street, hospital will be on the right (601 

West 2nd Street) 

Directions to Bedford Medical Center:’ 

Exit the base on H-58, through the Bedford Gate. Head West on State Highway 158. State Highway 158 

becomes 16th Street upon entering the City of Bedford. The medical center is on the right shortly after 

Plaza Drive. 

*NOTE: The Bedford Gate is open only from 0600 - 0830 and 1500 - 1800 hours, whereas the 

Bloomington Gate is open 24 hours. Maps indicating the travel route from the site to the Hospitals are 

provided as Figure 2-2 and 2-3. 

2-6 CT0 W56 

----.- ..-_ -- -. .-- .-I_ 



Revision 0 
November 1999 

FIGURE 2-1 
EMERGENCYRESPONSEPROTOCOL 

The purpose of this protocol is to provide guidance for the medical management of exposure situations 

79 
In the event of a*personnel exposure to a hazardous substance or agent: 

-;T<. ‘. .: 
. Rescue, when necessary, employing proper equipment and methods. 

ENi:.‘. 
. Give,attention to emergency health problems -- breathing, cardiac function, bleeding, shock 

. Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 
conveyance (i.e. ambulance for serious events) 

2-F: +’ 
. Obts$p~much exposure history as possible (a Potential Exposure report is attached). 

. If the exposed person is a Tetra Tech NUS employee, call the medical facility and advise them that 
the patrent is/are being sent and that they can anticipate a call from the Continuum Healthcare 
physrcran. Continuum Healthcare will contact the medical facility and request specific testing which 
may&e appropriate. Continuum Healthcare physicians will monitor the care of the victim. Site officers 

sonnel should not attempt to get this information, as this activity leads to confusion and 
X$%?&&iding. 

. Callt@&tiauti Healthcare at l-800-229-3874, being prepared to provide: 

- Any known information about the nature of the exposure. 

- As much of the exposure history as was feasible to determine in the time allowed. 

- Nameeaed’phone number of the medical facility to which the victim(s) has/have been taken. 
I,;! .i : T. I 

- Name(s) of the exposed Tetra Tech NUS. Inc. employee(s). 

- Name and phone number of an informed site officer who will be responsible for further investigations. 
+;:A:: I 

- FajP&@ropfMte MSDS to Continuum Healthcare at (770) 457-1429 

. Cor@ct Corporate Health and Safety Department (Matl Soltis) at l-800-245-2730. 

As environmental data is gathered and the exposure scenario becomes more clearly defined, this 
information should be forwarded to the Continuum Healthcare Medical Director or Assistant Medical 
DirectoT?C!yr : ; 

Continuum Healthcare will compile the results of all data and provide a summary report of the incident. A 
copy of this report will be placed in each victim’s medical file in addition to being distributed to 
appropriately designated company officials. 

Each involved worker will receive a letter describing the incident but deleting any personal or individual 
comment& This generalized summary will be accompanied by a personalized letter describing the 
individGH~%din~s/results. A copy of the personal letter will be filed in the continuing medical file 
mainta&.@ by Cqttinuum Healthcare. 

JqA .T 8. 

TSB** I 
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FIGURE 2-1 (continued) 
POTENTIAL EXPOSURE REPORT 

Name: 

Social Security No.: 

Client Contact: 

Company Name: 

Date of Exposure: 

Age: Sex: 

Phone No.: 

I. Exposing Agent 
Name of Product or Chemicals (if known): 

II. 

Characteristics (if the name is not known) 
Solid Liquid Gas 

Dose Determinants 
What was individual doing? 

Fume Mist 

How long did individual work in area before signs/symptoms developed? 
Was prorective gear being used? If yes, what was the PPE? 
Was there skin contact? 

Vapor 

Was the exposing agent inhaled? 
Were other persons exposed? If yes, did they experience symptoms? 

Ill. Signs and Symptoms (check off appropriate symptoms) 

Immediately With EXDOSUre: 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 

Weakness 
Nausea I Vomiting 
Shortness of Breath 
Cough 

Delaved Svmptoms: 

IV. Present Status of Symptoms (check off appropriate symptoms) 
Burning of eyes, nose, or throat 
Teanng 
Headache 
Cough 
Shortness of Breath 
Chest Tightness I Pressure 
Cyanosis 

Chest Tightness / Pressure 
Nausea I Vomiting 

Dizziness 
Weakness 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness /Tingling 

Nausea/Vomiting 
Dizziness 

Weakness 
Loss of Appetite 
Abdominal Pain 

Numbness /Tingling 

V. 

Have symptoms: (please check off appropriate response and give duration of symptoms) 
Improved: Worsened: Remained Unchanged: 

Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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3.0 SITE BACKGROUND 

This section provides information pertaining to NSWC Crane and the specific sites that are to be 

investigated. This information will be revised if additional information becomes available or if additional 

sites are going to be investigated. 

3.1 SITE HISTORY 

The NSWC Crane is located in Crane, Indiana, approximately 75 miles southwest of Indianapolis and 71 

miles northwest of Louisville, Kentucky. The facility encompasses approximately 98.2 square miles 

(62,832 acres). NSWC Crane provides material, technrcal, and logistical support to the Navy for 

equipment, weapons systems, and expendable and nonexpendable ordnance items. The facility was 

opened in 1941 as the Naval Ammunitron Depot (NAD), Burns City, to serve as an inland munitions 

productron and storage center. In 1943, the name was changed to NAD Crane in honor of Commodore 

William Montgomery Crane, the first chief of the Navys Bureau of Ordnance. The name changed again in 

1975 to Naval Weapons Support Center to reflect the facility’s growing involvement in high-technology 

weapons system. In 1977, the Secretary of Defense decided to combine all conventional ammunition 

acquisition under the responsibility of a single service. The ammunItion production and storage function 

was given to the Army, and the Crane Army Ammunition Activity was estabkshed as a Crane tenant to 

accomplish this task for Naval ammunition. In 1992, based on changing missions and alignment, the 

name was changed again to the Naval Surface Warfare Center Crane. The Army has assumed ordnance 

production, storage, and related responsrbrlttres under the single-service management directive. All 

environmental activities on the installation, including permitting activities, remain the responsibility of the 

Navy. Although ordnance production and storage still resides on Base, Crane serves a modern and 

sophisticated Navy as a recognized leader in diverse and highly technical product lines, such as 

microwave devices, acoustic sensors, small arms, microelectronic technology, and more. The Army 

currently exists as a Tenant Activrty on the Base. 

3.2 SITES TO BE INVESTIGATED 

Two areas have been identified for this soils RFI: 
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1. The “hot spot” in the DR-Navy area or SWMU 6 

2. The ORR, including the Pistol Range area or SWMU 7 

A detailed description of each of these areas is provided in Section 1 of the Work Plan that accompanies 

fhis HASP. Figures in Section 1 of the Work Plan illustrate in general the eXtent of these two SWMUs. 
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4.0 SCOPE OF WORK 

The following subsections discuss the specific tasks that are addressed by this HASP. For a more 

detailed description of the associated tasks, refer to the Work Plan. Any tasks to be conducted outside of 

the elements listed here will be considered a change in scope requiring modification of this document. 

The TOM or a designated representative will submit all requested modifications to this document to the 

HSM. 

4.1 SOIL AND GROUND WATER SAMPLING 

Sampling of soils (surface and subsurface) and ground water will be performed. Sample acquisition will 

be accomplished using hand augers or Direct-Push Technology (DPT) to gain access to soils from ground 

surface to a maximum depth of three (3) feet. The objective of this sampling is to determine for each 

SWMU concentrations of the COCs identified in the Work Plan. The results obtained will be used to 

determine extent of contamination and, in particular, to determine if there is a soils hot spot at the DR- 

Navy (SWMU 6). 

The sample locations were selected based on evaluation of aerial photographs, historical data and 

subsequent analysis of where data gaps were present. Sample locations and rationale for their selection 

are provrded in Section 4 of the Work Plan. 

4.2 CLEARING VEGETATION 

In order to gain access to some of the identified locahons, the removal of vegetation may be necessary. 

This activity will be accomplished by using hand tools such as machetes and brush hooks. 

4.3 WELL DEVELOPMENT 

As part of this RFI, existing ground water wells will be redeveloped and sampled for the purpose of 

determining if a “hot spot” exists at the DR-Navy. Following analysis of the ground water, geophysical 

surveying may be performed (if concentrations confirm elevated levels) to aid in locating subsurface 

anomalies. Soils in these areas may then be sampled to locate sources of contamination contributing to 

the ground water hot spot. 

4.4 SURVEYING 

All sample locations will be surveyed. 
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4.5 DECONTAMINATION 

Various field equipment will be used, including stainless steel hand augers, low-flow pumps (to sample 

ground water wells) and DPT equipment. This equipment will be decontaminated prior to moving to a new 

sampling location, and prior to leaving the site. Adequate numbers of sampling equipment (buckets, 

stems, handles, etc.) will be provided to permit sample acquisition within a single region pnor to the need 

for decontamination of this equipment. 
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5.0 TASK HAZARDS ASSESSMENTS AND CONTROL MEASURES 

Table 5-1 of this section serves as the primary portion of the site-specific HASP and identifies the tasks 

that are to be performed as part of the scope of work. This table will be modified and incorporated into 

this document as new or additional tasks are performed at the site. The anticipated hazards, 

recommended control measures, air monitoring recommendations, required Personal Protective 

Equipment (PPE), and decontamination measures for each site task are discussed in detail. This table 

and the associated control measures shall be changed, if the scope of work, contaminants of concern, or 

other conditions change. 

The FOUSSO will utilize this table as the primary reference for completion of the task-specific Safe Work 

Permits. The Safe Work Permit is the primary tool for accomplishing safety and health reviews with field 

personnel prior to the initiation of any tasks. These permits are to be completed by the FOUSSO and 

reviewed with all field personnel at the beginning of each day’s activities. 
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TABLE 5-1 
TASKSMAZARDSICONTROL MEASURES COMPENDIUM 

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 
PAGE 1 OF 4 

Dacamtaminstion of Sampling 
and Heavy Equipment 

Anticipated H*z*rd* 

I) Lilting (strain/muscle putts) 
2) Pinches and compressions 
3) stips, trips. and latts 
I) Heavy equipment hazards (rotating equipment. 
7ydrautic lines, etc.) 
5) Vehicular and kol traffic 
5) Ambient temperature extremes (cold stress) 

7) Insect/animal bites and stings. poisonous plants, 
?lC. 
3, l”cte”*nl wealher 

md p&i (“presented as heptachker, as p&entiet 
:cnt*minants of ccacem. None of the ccmt*mtnant* am 
mticipaled lo be present in concentrations that weld 
xesmt an inhatattm hezerd. Table 6-l provides 
~ddkkmet intormattt about *a* of the kkmtttk3d 
xmtaminants of axem. 

!) D~cntamination fluids - tiquinox (detergent). 
Eelone or isopmpanot 

3) Litting (*tr*in!mu*c,e put,*) 
4) Noise in excess of 85 dSA 
5) Ftykq projwtites 
3, “ehtt”tar and fed 1”“ic 
7) Ambient temperature extremes (cold stress) 
3, sltt. ldps. and IaIls 

Nakm/ Hamrm’s 

Reco”“e”&d contrcd M*as”r*s 

I) Use machmery or mu tipk personnel for heavy tkns. Use proper littlng 
Eh”iq”*S. 
!) Keep any machine gu lrding m place. Avoid moving pads. Use twts or 
3quipmenl tier* necessary to avotd contacting pinch points. 
I) Preview work kxatttr s lor unstabt*/uneven terrain. 
I, All eq”tp”*“l will be 

Inspected m accordance with CSHA and manufacturer’s design. 
Operated by knowle+eabte operakm and grwnd crew. 

i) Tmttii and equipment ccmsidemtions am to include the tolloting: 
Establish sat* zones of approach (I.* Boom + 5 feet). 
secure at, loose m,EleE. 
All equipment shall be equipped Mth movement warning systems 
All activtttt are to be ccndwted consistent vrith the *it* requirements. 

i) Wear appmpnale clothing ki weather conditions. Provide accepl*Me 
;heller and kquk3s for tW crews. Additttt intommtion rwrding cc4d 
itress 0.3 provided m Sect on 4 of the Health and Satety Guidanc* Manual. 
‘) Avoid nesting areas. us* repellents. Report potential hazards to the 
SO. Follow guidance presented in S&ion 4 ot the Health and Safety 
Mdance Manual. 
I) Suspend or termin& ~peraltons until directed othemise by SSO. 
I) and 2) Employ protect~v* equipment to minimize contact with sit* 
:onlaminants and hazanlous decontamination ttutds. Obtain 
nanulatiureh MSDS lo, any decontamination fluids used onsite. These 
nust be used in WI-venlitated areas. such as outdaor*. Use eppmpdate 
‘PE as td-atltied on MS X. At, chemicals used must be listed on the 
:hemtcal lwentoly for tt e stt*. *nd sit* *ctivitiies must be consistent with 
he Hazard Ccmmunicatlon section ot the He&h and Safety Gutince 
rlanual (Section 5). 

I) Use mukip$ pen~ns where necessary tor tlting and handkng 
~ampting equipnent tar deccataminatton purposes. 

I) Wear hearing protect on when operating pressure washer. 

i, “se eye and Iace prctec,ive equipmen, wiw” operating p,*ss”r* 
msher. All other penwnet must be rsstricted from the *ma 

I) Tmtttc and equ@ne~I zonIWxdkas me to inctude the lc4kwbg: 
Establish sat* zows.9 c4 appmsdl. 
All eWpnent shall be rquuipped with movsment warning systems. 
AH acltviies are to he n-ed carsisteill tih the s”* requiremen,s. 

‘) Wear appropriate dottit for weather mndtikns. Provide accept&b 
;he”er and bquids lw fi&l cmws. Ac,%kme, informalka regarding cdd 
dress Ir provided in Sect on 4 01 the Health and Safety Guidance Manual. 

1) Preview work locatior s tor unstabte/un*ven terrain 

b) Suspend or terminate operations until directed oth*tis* by SSO 

Hazard Yo”t,orlng 

“0, required 

Jse visual obsawation and real-time monitormg 
nstrumentation to *“*we *tt eqwpment has bein 
mpedy cleaned 01 conlaminalion and dried. After 
lecon is comptated, screen equipment tith a PtDlFtD 
f any elevated readings (i.e.. *&we background) am 
W.erv*d. pedo”” deco” again and ,*-screen. Repeat 
mkt no devated PtDlFtD readings *r* noted. 

For Heavy Equipment 
This applies to high pr*ssur* soaphater, steam 
cteanmg wash and rms* procedurss. 

Level D Minimum requirements - 
Standard tietd atttre (Long sleeve shirt: tong pants) 

- Salely shoes (Steel toe/shank) 
- Chemical resistant boot cov*r* 

Nitrile outer gtaves 
Salely glasses underneath a splash shield 

- Hearing protection (plugs or mutts) 
PVC Ftainsurts or PE or PVC coated Tyw.4 

For sampling equipment (trowels. MacroCore 
Samplers. ba,te,s. etc.,. the fo,towing WE is required 

Note: Consult MSDS lor WE guidance. Otherwise, 
observe the tdlowing. 

Level D Mimmum requwements 
Standard tield stttre (Long sleeve shirt: tong pants) 
Safety shoes (Steel ,c&hank) 
Nitrile outer gloves 
Safety glasses 

I” Ihe *“en, 0, ov*,*pr*y ot chemlca, 
decontammation ttwds smptoy PVC Rainsuits or PE 
or PVC coaled Tyvek as nscessaly. 

Note: The Safe Work Permit(s) for this task (see 
Attachment IV) tilt be issued at the beginning of each 
day to address the tasks pta”“ed to, that day. As pad 
Of lhls task. addhionat WE may be assigned to retlect 
Sk*-swikc conditions or special ~onsi&r*lions or 
ccaditions associated with any idenlitied task. 
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Decontamination Procedures 

“01 reqwed 

Jersonnel kcontamlnatton wilt consist of a 
mphter wash and rinse to, ,*“s*bt* outer pro,ectiv* 
equipment (boots. gloves. PVC splash suits. as 
~~licahle). The deco” tuncko” ‘MI, take place at a” 
xea ad,ac*nt to the s,te activities. This procedum tit, 
:on*isl d 
Eqwpment drop 

Soap/waler wash and rin?,* 01 the outer splash suit, 
IS applicable 
Disposable WE Ml, be removed and bagged. 

Equipment Decontam,natton A,, heavy equipmen, 
~econlaminahon wtt take place at a centralized 
lecontaminatnn pad utitwing steam or pressure 
mashers. Heavy equipment tilt have th* wheels and 
ikes cleaned along with any loos* debris removed, 
xior 10 transporting to the c*ntr*t decontamination 
ma. All site vehicles tilt haw restricted *cc*ss to 
wtusion zones. and haw their ti**tsOir*s sprayed 
,fl es not lo track mud onto the roadways servicing 
his installation. Roadways sh*,t be cleared of *ny 
jebris resulting from the onsite activity. 

Sampthg Equipment Decontitmtnatton 

3ampting aquipfnent wtt t-3 dexntaminated LIB per the 
squiremenb in the Samp(icg and Analysis Ptan amt/a 
NOdi F-la”. 

WSDS for any decon solutions (Atamox, t@cpmpmol. 
:lc.) tilt be obtained and used to detemtw pww 
mndling I disposal methods and pmmcth!@ mwsums 
:PPE. tint-aid. etc.). 

411 equvenf used in the exclusion .zc& Ml WWke * 
:ompt*t* decontamination txtvveen to&itW+? Ond pdoor 
D removal from the sib?. 

The FCL or the SSC will be r*s+lwwMe tor evaluating 
sqwpment arriving on-s”* and lcavtna th* SW No 
:qulpm*nt tit, be authodzel azess or ent wtho~t this 
?“*,“*I@ __ 

CT” “56 



WNi-me& sampling. 
tldudng s& (surface and 
vJbsud8ce) and ground 
mfer. 

AnNclpated Hazards 

chem,c*, Hazads 

2) Transfer of con,amlnaNon into clean areas 

Physical hazards 

3) Ndse in excess of 85 dBA 
4) Lining (strain/muscle puffs) 
5) Pinches and compressions 
6) Slips. trips. and ,a,,s 
7) Ambied ,emperature extremes (cold stress, 
8) Vehicular and loo, traffic 
9) Contact with UXO 

Natural hazards 

IO) fnsec&mimaf bites and sings. poisonous plan,% 
etc. 

TABLE 51 
TASK!3MAZARDSlCONTROL MEASURES COMPENDIUM 

NAVAL SURFACE WARFARE CENTER CRANE DIVISION, CRANE, INDIANA 
PAGE 2 OF 4 

Rex mmended Control Meas”rer 

1) Use real-lime monito mg insbumenlabon, action levels. and idenlified 
PPE to control exposuree to pu,*nNaf,y con,amina,ed medaa (air, waler. 
soifs. e,c.). Generalion CI tits should be minimized. II aifaome dusts ws 
observed. *,*a Wang rreucds may be used. I, area wening me,hcds are 
not feasible. adMNis mst be suspended until dust levefs subside. or until 
an acceptable e”em*llle axl,d memd can be selec,ed 
2) Decontaminale all ecuipmen, and supplies between sampling focalions 
and prior lo leaving the : ite. 
3) When sampling a, ,h ? operating DPT Gg use hearing pm,ecNon. The 
use of hearing pro,ecNort w&id+ of 25 lee, lrom the DPT rig should be 

If you have lo raise :‘our voice lo talk lo smneone who is within 2 fee, 
of your location. hmnng protection must be worn. 

4) Use machinery or m, ,,@a personnel loi heavy lifts. Use proper lifting 
techmques. 
5) AvoId moving pads. Use tools or equipmen, tiera necessary lo avoid 
confacting pinch points. 
- A renwte sampling de lice must be used ,o sample drill tunings near 
rotating lo& The equifmen, operator shall shutdown machinery if the 
sampler is near moving nachinery pads. 
6) Preview work focakws for unstable/uneven terrain. 
7) wear eppKQli*,e clc.l.N for weather c‘nl~i. PrnVide Eaxeptable 
sheller and liquids for Ill 1 crews.. AddiNGnal infoqnatbn regatding c&f 
stress Is provided in Seaion 4 of the He&h and Safely Guidance Manual 
8) Traffff and eq+“en, ccmsfdemli! am lo indude the f&“.f”g: 
- Estabfsh safe zo,,es ol appOam (Le. Boom + 5 feet). See Seclion 9 Of 
the HASP for spscffb saf3,y ones based on media be+ng sampfed. 
- All equipment *hat4 be cqulpsd Mh movement wmlng systems. 
. AN acNviNes are lo be ahxkd msislent mth he site requirements. 
9) WOh areas Hli,, be sccreened 10 ensure no “X0 items are $lfe*e”l. site 
ac,iviNes will no, be pd,xmed unlif Ihe area is cleared by an UXO of EOD 
Specialist. If any suspkws “ems are uncwefsd cf encountered. ,he 
are* will be marked, perronmd will leave me area. and awrcwiate site 
cm,ac,s WI,, be “oNff& The UXO SOP ,nc,Med as ANa&men, VI will be 
,d,ov& a, *It NnKJS 
IO) Avoid nestlq weas. use mpeWn,s. Report polentia, hazards lo the 
SSO. Follow widance wesent& in Section 4 of the Health and Safety 
Guidance Manual. 
11) Suspend or terminate operatlbns until direcled othetwise by ,he SSO. 

Hazard Monitoring 

4 dmcl reading Photdonilabo” Delector (PID) with a 
10.0 eV lamp or higher. or a Flamewizalion Detector 
:F,D), will be used 10 screen samples and to de&f the 
xesenca of any potential vofatffe organics. Source 
monitoring of the sample c&&ion area Hill bs 
:onducled at regular intervals b be determined by the 
SSO. Positive suslained results a, a source or 
kwnvdnd locaNon which may 1mpa-3 operahoos crew 
dll require the following adions: 

Mmltor the breathing zone al a,-nrk and downwind 
empbyees. Any sustained reachngs (greater Lhan 1 
minute in duralion) above 50 ppm in the breathing 
zme of ,he a,-& employees requires site 
*ctwde1~s to be suspended and site perscnnd to 
re,rea, lo B” uMffecled are*. 

See cOn,aminantS may adhere 10 or be pati of anborne 
dusts or parNmlates generated during si,e adivities. 
Generation of dusts should be minimized to avoid 
hhafati! of cco,amiM,ed dusts or particula,es. 
Evaluation o( dust concentrations vri,, be performed by 
0bsewic-g wh conditions for visible dus, clards. 
Potential exposure to mntaminated dust will be 
ccmlmlkd usq water suppression. by avdding dust 
plumes. or evacuabng ,he operaNon area until dus, 
subsides. 

Persona, ProtecNve Equlpmen, 

(fmm m ,mcs are deemed opfrcnal .a* co”drm”s or 
Ihe FOL or 5x0 dCf.e., 
Level D pmleckon WI, be utikzed for Ihe in~ballon of 
all sampling activities. 

Levd D (Minimum Requirementsi 
Standard f&t attire (Sleeved shun, long pa&) 
Safety shoes (steel toe/shank) 

- safety glasses 

Note: Ths Safe Work Pe”“i,(s) ,a ,hns task (see 
Anachmen, IV) will be issued a, Lhe beginning of each 
day to address ,he ,a& planned ,or that day. As part 
of this task, addiliona, PPE may bc assigned 10 reflect 
site-specif!ic mnditlans or special considerations or 
~~ndlkons associated vvith any idertiked task. 
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Decon,am,naNon Procedures 

emnnet Dec0neminatf0n mtl consist of a removal 
“d dw,xa, a, nwr-reusable PPE (gloves. CoveraIlS. 
Ic.. as applicable). The decon funclion will take p!ace al 
n area adjacent lo the sle acNviNes. mis procedure 
ill consist cd 

Equipment drop 

Removal, segregation, and disposal of non-reusable 
PE in bags/containers provided 
Soapiwater wash and ““se of reusable PPE (e.g.. 
ardha,) if paentially contaminated 
Wash hands and face, leave cmtaminaNon redmlim 

On*. 
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3) Heavy equipment hazards (pinckompression 
points. rotating equipment, hydraulic lm3s, etc.) 
4) Noise in excess ~485 dSA 
5) Energized systems (contact w&h underground or 
wehead u,Wes) 
6) Lilting (slraln(muscle pu,,s) 
7) Slips. trips. and falls 
8) Vehlular and loot ,raWic 
9) Ambient temperature enremes (cold stress) 
10) Flying projectlks 
1 I) COn,acl with uxo 

Nd”d h.?mlds 
12) lnsact/animat bites and stings, poisonous p&m*, 
SIC. 
13) lml-amenl weather 

Work may m$ resume I airborne readmgs in Note: The Sate Walk Pen,,(s) for ,his task (see 
worker breathq zones r&m lo below 50 Anachmen, IV) will be issued a, the beginning d each 
ppm. II elovaled readings in waker breaming day to address ,he tasks planned ,or Lha, day. As pad 
zws pe&,. the PHSO and HSM will be 
ccillaclsd to de,f?mIlm necessaly acuuls 

01 this task. adducml PPE may b.3 assigwd to rdte.21 
sll*-specal cYordlian* of spzclal C3nsidera,~S OT 

and b&3 d pfoteclii. conditions associated tih any identilied task. 

- Allperson~~lbeklsructedhthelocationandaperalandheemergency Sk3 amlamina”,s may adhere to M be pall 0, 
shu, On device(s) I.,, DPT dgs (I applicaMe). This device lhil, be tested lnitia,,y airborne dUs,s or particulate5 germfated during stie 
wd then rcldchauy) to nswe its operaril *tat”% aclivih9s. Generatim d dusts Shlwld be 

Areas Ml be lnspened pda 10 Itu, movemen, d DPT @sand supporl vehicks minimized lo avdd inba,a,ion 0, ccntaminakd 
;r my physical ,azm,s. This Ml be the responsibill of ,b FOL andlor dusts of partMates. Evaluahon d dust 

c-rathns will be pEdomled by obsewtng wnk 
4) Hearing prolediin ti I be used during all subsurface ac,ivWs using the DPT wnditils Iw vislbks dust clouds. Pdenda, 
rig. eve In -,a dust vat be mn,muad 
5) All drilling adklles RW, prowed in accordance wi,h the T,NUS SOP ‘Ulilily using war suppression. by avdding dust plumes. 
Locating and Excavation Clearance” (see Attachment I, of this HASP). A,, u,i,f,y or evacuating the qmratll area until dust 
clearances must be obtained. in Ming. prior to ac,ivIaes. Abe. prior lo any suLWJe*. 
subsurface investigation;. the locations of all underground utiltties must be 
identified and marked. trvedmad u,i,ilies mus, be i*nrRed per the SOP. 
6) Use machinery or mL,,im personnel for heavy ,ins. Use propet lining 
techniques. 
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6.0 HAZARD ASSESSMENT 

The following section provides information regarding the chemical, physical, and natural hazards 

associated with the sites to be investigated and the activities that are to be conducted as part of the scope 

of work. Table 6-1, whrch is included as part of this HASP, provides various information on potential 

chemical contaminants, including exposure limits, symptoms of exposure, physical properties, and air 

monitoring and sampling data. 

6.1 CHEMICAL HAEARDS 

The potential health hazards associated with work to be conducted at NSWC Crane include inhalation, 

ingestion, and dermal contact with various contaminants that may be present in ground water and shallow 

soils. Given the nature of the tasks to be completed, however, significant chemical exposures are 

not anticipated. Based on the site history and prior sampling efforts, the following have been identified 

as the primary classes of site contaminants, including the specific compound(s) of interest: 

. Semi-Volatile Organic Compounds (SVOCs), represented as general Polynuclear Aromatic 

Hydrocarbons (PAH’s) 

l Metals, including arsenic, beryllium, and manganese 

. Explosive/reactive compounds, including 2.4.6-Trinitrotoluene (TNT), 2.6-Dinitrotoluene, Cycle-I ,3,5- 

trimethylene-2,4,6-trinitramine (RDX), and Cyclotetramethylene tetranitramine Octagen (HMX) 

. Pesticides, including heptachlor epoxide (represented as heptachlor) 

Table 6-1 provides information on the compounds and individual substances likely to be present at the 

sites to be investrgated. Included is information on the toxicological, chemical, and physical properties of 

these substances. It is anticipated that the greatest potential for exposure to site contaminants is during 

intrusive activities (soil boring, sampling, etc.). Exposure to these compounds is most likely to occur 

through ingestron and inhalation of contaminated soil or water, or hand-to-mouth contact during soil 

disturbance activities. For this reason, PPE and basic hygiene practices (washing face and hands before 

leaving site) will be extremely important. Inhalation exposure will be avoided by using appropriate PPE 

and engineering controls where necessary. Significant exposure via inhalation is not anticipated during 

the planned scope of work. 

Other sources of potential chemical exposure during planned activities are decontamination fluids (e.g., 

Liquinox). For any substances brought onto the site, the SSO is responsible for instituting a site-specific 

Hazard Communication Program (see Section 5 of the Health and Safety Guidance Manual) and for 
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collecting the appropriate Material Safety Data Sheets (MSDS) from the chemical 

manufacturers/suppliers. The SSO is also responsible for completing the Safe Work Penlt for the 

decontamination task using the appropriate MSDS (specifying any necessary PPE. etc.) and for reviewing 

the contents of the MSDSs and Safe Work Permit with anyone who will use these substances. 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the followrng physical hazards may be present 

during the performance of the site activities. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Slips, trips, and fails 

Cuts (or other injuries associated with hand tool use) 

Lifting (strain/muscle pulls) 

Ambient temperature extremes (cold stress) 

Pinches and compressions 

Heavy equipment hazards (rotating equipment, hydraulic lines, etc.) 

Energized systems (contact with underground or overhead utilities) 

Vehicular and foot traffic 

Contact with Unexploded Ordnance (UXO) 

Noise in excess of 85 df3A 

Flying projectiles 

Each of these physical hazards is discussed in greater detail in the Health and Safety Guidance Manual. 

Additionally, information on the associated control measures for these hazards are discussed in Table 5-l 

of this HASP. Some of these hazards and the associated control measures are discussed below. 

6.2.1 Slips. Trios. and Falls 

Conditions such as steep terrain and/or heavy vegetation may create an increased potential for slip, trip. 

and fall hazards. In particular, the Old Pistol Range is an u&maintained (i.e., abandoned) location and 

has various areas presenting slip, trip, and fall hazards. 

Control Measures 

1. The most feasible avenues of approach to sample points will be identified and cleared as necessary to 

permit field crew access to sample locations. 

2. Establish anchor points and rope handrails for traversing/ascending/descending angles and slopes 

greater than 45% grade. 
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3. Footwear with an aggresstve lug to provide adequate traction is recommended 

6.2.2 Cuts or Other lniuries Associated with Hand Tool Use 

The clearing of brush and vegetation (if necessary) will be doneperformed using hand tools rncluding 

machetes and brush axes. The use of these tools presents several potential physical and cuthng 

hazards. 

Control Measures 

1. Wear leather or heavy cotton work gloves when using these tools to protect against blisters, cuts, or 

other hand injuries. 

2. Wear eye protection (safety glasses with side shields) to protect the eyes from twigs, sticks, or flying 

debris. 

3. Make sure that other persons are not in the immediate cutting area (radius of the tool swing area). 

4. Wear long pants and long-sleeved shirts to protect against abrasions. 

5. Wear hard hats if work will involve areas with overhead hazards (e.g., overhanging branches). 

6. Wear sturdy work boots 

6.2.3 Contact with UXO 

Because of the prior uses of the areas to be investigated, there is a possibility that UXO may be 

encountered during operations. All activities will be conducted consistent with the UXO procedures 

explained in Attachment VI of this HASP. 

Control Measures 

1, In general, field personnel will practice UXO avoidance techniques. 

2. To minimize the risk of a UXO encounter, a trained UXO or EOD Specialist will provide support during 

selected site activities. In all cases, an exclusion zone of 300 feet will be established before detection 

activities begin. 

3. When soil boring operations are conducted, the area and access roads will be swept. The borehole 

will be cleared down to a depth of two (2) feet and a magnetic gradiometer (down-hole instrument) or 

similar instrument will be lowered into the hole to clear the borehole. This clearance procedure will 

continue until the borehole has been cleared to a depth of ten (10) feet, if necessary. 
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6.3 NATURAL HAZARDS 

Insect/animal bites and stings, poisonous plants, and inclement weather are natural hazards that may be 

present given the location of activities to be conducted. As previously discussed, the Old Pistol Range is a 

vegetated area which increases the potential for field crews to encounter ticks, bees, mosquitoes/insects, 

snakes, and poisonous vegetation. 

6.3.1 Insect/Animal Bites and Stinas 

Insect/animal bites and stings are difficuft to control given the climate and environmental setting of NSWC 

Crane. However, in an effort to minimize this hazard the following control measures will be implemented 

where possible. 

. Commercially available bug sprays and repellents will be used whenever possible - TCLP Pesticides 

analytical screening includes chlordane, endrin, Ikndane. methoxychlor, toxaphene and heptachlor. 

Commercially available repellants may be used providing they don’t contain heptachlor epoxide as this is 

one of the site contaminants. Products such as DEET should not be applied directly to the skin due to 

potential irritatron. This product, when permitted for use, should be applied over clothing articles. 

. Where possible, loose-fining and light-colored clothing with long sleevesshould be worn. This will also 

aid in insect control by providing a barrier between the field person and the insects and to provide easy 

recognition of crawling insects against the lighter background. Pant legs should be secured to the work- 

boots using duct tape to prevent access by ticks. Mosquito nets are also recommended for use when 

commercialQ available repellents are not permitted. 

. Clothing/limited body checks for ticks and other crawling insects should be conducted upon exiting 

heavily vegetated areas. Workers should perform a more detailed check of themselves when showering 

in the evening. Ticks prefer moist areas of the body (arm-pits, genitals, etc.) and will migrate to those 

locations. 

. The FOUSSO will preview all access routes and work areas in an effort to identify physical hazards 

including nesting areas in and around the work sites. These areas will be flagged and communicated to 

all stte personnel. 

. The FOUSSO must determine if site personnel (through completion of Medical Data Sheets), suffer 

allergic reactions to bee and other insect stings and bites. When personnel are on-site who are 

predisposed to these conditions, the FOUSSO will take the appropriate measures to secure physician 

directed antidotes. 
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Note to all personnel: It is imperative that any allergies be reported on the Medical Data Sheets and to the 

sso. 

Tick and Mosquito Transmitted illnesses And Diseases 

Ticks and mosquitoes have been identified in the transmissron of diseases including Lyme’s disease and 

malana. Warm months (Spring through early Fall) are the most predominant time for this hazard. However, 

due to the climate and environmental setting of NSWC Crane, this hazard may occur year-round. fnfonation 

concerning Lyme’s Disease including recognitron, evaluation, tick removal, and control is provided in Sectron 

4.0 of the Health and Safety Guidance Manual. 

Malaria may occur when a mosquito or other infected insect sucks blood from an infected person, and the 

insect becomes the carrier to infect other hosts. The parasite reproduces within the mosquito, and is then 

passed on to another person through the biting action. Acute symptoms include chills accompanied by fever 

and general flu like symptoms. This generally terminates in a sweating stage. These symptoms may recur 

every 48 to 72 hours. 

6.3.2 Snakes and Other Wild Animals 

Indigenous animals including snakes (poisonous and non-poisonous varieties), raccoons, and other 

animals native to the region may be present at the site. These animals may be encountered if work 

locations encroach on nesting or territories claimed by these animals. 

To avoid the obvious hazards conveyed as part of a direct encounter, the following actions will be taken to 

minimize impact on the field crews and/or operations. 

. FOUSSO will preview access routes and work locations for nesting areas or signs of animal activities 

(tracks, foraging areas, etc.). All identified suspect areas will be communicated to the field crews. 

Snake chaps will be required as a precaution. 

6.3.3 Poisonous Plants 

Various plants which can cause allergic reactions may be encountered during field work. These include, 

but may not be limited to, poison ivy, poison oak, and poison sumac. Contact of field personnel with these 

plants may occur when clearing vegetation for access to work areas, or as a result of movement through 

these plants. An irritating, allergic reaction can occur when direct contact is achieved between the plant 

and the bare skin of a field person, or the plant and some piece of equipment or clothing article that then 
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later comes in contact with the bare skin of a field person. Oils are transferred from the plant to exposed 

skin, clothing, or piece of equipment. The degree of the irritating, allergic reaction can vary significantly 

from one person to the next. 

Protective measures to control and minimize the effects of this hazard may include, but not limited to, the 

following: 

. Identify plants for field personnel. 

- Poison Ivy - Characterized by climbing vines, three leaf configuration ovate to elliptical in shape, 

deep green leaves with a reddish tint, greenish flowers, and white berries. 

- Poison Sumac - Characterized as a tall bush of the sumac family bearing compound leaves (7-13 

entire leaflets), branched from a central axis, drooping, with axillary clusters of white fruit. 

NOTE: These white fruits and berries may exist only during pubescent stages. 

- Poison oak - Characterized as similar to poison ivy consisting of a shrub, stems erect, 0.3 to 2.0 

meters tall, leaflets consist of broad thick lobes coarsely serrated configuration, denser at the 

base, less so than the top. 

. Protective measures may include wearing disposable garments such as Tyvek when clearing brush. 

These may be carefully removed and disposed of along with any oils accumulated from the plants. 

. Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the 

person’s bare skin layer is contacted. This can be aggravated when skin pores are open (perspiring), 

or through breaks in the skin such as cuts, nicks, scratches, etc.. This can also be accomplished 

when using excessively hot water for cleaning the skin, which also causes pores to open. Prior to 

break time, lunchtime, etc. personnel should wash with cool water and soap to remove as much of the 

oils as possible. In heavily vegetated areas of these plants, additional measures including barrier 

creams and blocks may be used to prevent the oils from accessing and penetrating the skin. 

All of these plants present an airborne sensitization hazard when burned. This is not to occur as part of 

this scope of work and therefore will not be addressed. 
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6.3.4 Inclement Weather 

Project tasks under this Scope of Work will be performed outdoors and near water. As a result, inclement 

weather may be encountered. In the event that adverse weather conditions arise (electrical storms, 

hurricanes, etc.), the FOL and/or the SSO will be responsible for temporarily suspending or terminating 

activities until hazardous conditions no longer exist. 
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7.0 AIR MONITORING 

Monitoring devices’such as Direct Reading Instruments (DRls). will be used at the site to detect and 

evaluate the presence of site contaminants and other potentially harmful agents. The specific type of 

monitonng and the associated instruments, frequency of use, and applicable action levels are dependent 

upon the specific scope of work and the contaminants of concern. As a result, specific air monitoring 

measures and requirements have been established in Table 5-1 of this site specific HASP. Additionally, 

Section 1 .O of the Tetra Tech NUS Health and Safety Guidance Manual contains detailed information 

regarding direct reading instrumentation, personal and area air sampling procedures, and general 

calibration procedures of various instruments. 

7.1 INSTRUMENTS AND USE 

Instruments will be used primarily to monitor source points and worker breathing zone areas, while 

observing instrument action levels. Actton levels are discussed in Table 5-1 as they may apply to a 

soecific task or location. 

7.1 .l Photoionization Detector or Flame Ionization Detector 

In order to accurately monitor for any substances which may present an exposure potential to site 

personnel, a Photoionization Detector (PID) using a lamp energy of 9.0 eV or higher will be used. This 

instrument will be used to monitor potential source areas and to screen the breathing zones of employees 

during sate activities, The PID with this lamp strength has been selected because It is capable of detecting 

the organic vapors of concern (NOTE: A Flame Ionization Detector [FID] may be used as an alternative to 

the PID). Prior to the commencement of any field activities, the background levels of the site must be 

determined and noted. Daily background readings will be taken away from any areas of potential 

contamination. These readings, any influencing conditions (i.e., weather, temperature, humidity) and site 

location must be documented in the field operations logbook or other site documentation (e.g., sample log 

sheet). 

7.1.2 Hazard Monitorina Freauency 

Table 5-1 presents the frequencies that hazard monitoring will be performed as well as the action levels 

that will initiate the use of elevated levels of protection. The SSO may decide to increases these 

frequencies based on instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of the PHSO or HSM. 
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7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the TtNtJS Equipment 

Manager. Operational checks and field calibration will be performed on all instruments each day prior to 

their use. Field calibration will be performed on instruments according to manufacturer’s 

recommendations (for example, the PID must be field calibrated daily and an additional field calibration 

must be performed at the end of each day to determine any significant instrument drift). These 

operational checks and calibration efforts will be performed in a manner that complies with the employees 

health and safety training, the manufacturer’s recommendations, and with the applicable manufacturer 

standard operating procedure (copies of which can be found in the Health 8 Safety Guidance Manual 

which will be maintained on site for reference). All calibration efforts must be documented. Figure 7-1 is 

provided for documenting these calibration efforts. This information may instead be recorded in a field 

operations logbook. provided that all of the information specified in Figure 7-1 is recorded. This required 

information includes the following: 

. Date calibration was performed 

. Individual calibrating the instrument 

. Instrument name, model, and serial number 

. Any relevant instrument settings and resuftant readings (before and after) calibration 

. Identification of the calibration standard (lot no., source concentration, supplier) 

. Any relevant comments or remarks 
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SITE NAME: 

FIGURE 7-1 

DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NO.: 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHEWSUPERVlSORY TRAINING 

8.1.1 Reauirements for Tetra Tech NUS Personnel 

All Tetra Tech NUS personnel must complete 40 hours of introductory hazardous waste site training in 

accordance with 29 CFR 1910.120(e) prior to performing work at NSWC Crane. Additionally, Tetra Tech 

NUS personnel who have had introductory training more than 12 months prior to site work must have 

completed 8 hours of refresher training within the past 12 months before being cleared for site work. 8- 

hour Supervisory Training in accordance with 29 CFR 1910.120(e)(4) will be required for site supervisory 

personnel. 

. Documentation of Tetra Tech NUS Health and Safety Training will be maintained at the project site. 

Copies of certificates or other official documentation tilt be used to fulfill this requirement. 

The FOUSSO will conduct a brief meeting daily to discuss planned operations. This will at least cover the 

review of the Safe Work Permits for that day’s activities. At the end of the workday, a short meeting will 

be held to discuss the operations completed and any problems that were encountered. 

8.1.2 Reauirements for Subcontractors 

All Tetra Tech NUS subcontractor personnel must have completed introductory hazardous waste site 

training or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 8 hours of 

refresher training meeting the requirements of 29 CFR 1910,120(e)(8) prior to performing field work at 

NSWC Crane. Tetra Tech NUS subcontractors must certify that each employee has had such training by 

sending Tetra Tech NUS a letter, on company letterhead, containing the information in the example letter 

provided in Figure 8-1, and providing copies of all training certificates. 
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FIGURE 8-l 

TRAINING LETTER 

The following statements must be typed on company letterhead and signed by an officer of the company 
and accompany copies of associated training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville. Kansas 55555 

Month, day, year 

Roger Clark, Ph.D. 
Task Order Manager 
Tetra Tech NUS 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: HAZWOPER Trainina for NSWC Crane. Crane. Indiana 

Dear Dr. Clark: 

As an officer of XYZ Corporation, I hereby state that I am aware of potential hazardous nature of 
the subject project. I also understand that is out responsibility to comply with all applicable 
occupational safety and health regulations including those stipulated in Title 29 of the Code of 
Federal Regulations (CFR). Parts 1900 through 1910 and Part 126. 

I also understand that Title 29 CFR 1910.120 entitled “Hazardous Waste Operations and 
Emergency Response” requires appropriate level of training for certain employees engaged in 
hazardous waste operations. In this regard, I hereby state that the following employees have had 
40 hours of introductory hazardous waste site training or equivalent work experience as requested 
by 29 CFR 1910.120(e) and have had 8 hours of refresher training as required by 29 CFR 
1910.120(e)(8), 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name of Company Officer) 
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8.2 SITE-SPECIFIC TRAINING 

Tetra Tech NUS will provide site-specific training to all Tetra Tech NUS employees and subcontractor 

personnel who will perform work on this project. Site-specific training will also be provided to all site 

visitors (DOD, EPA, etc.) who may enter the site to perform functions that may or may not be directly 

related to site operations. Site-specific training will include: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Names of personnel and alternates responsible for site safety and health 

Safety, health and other hazards present on site 

Use of personal protectrve equipment 

Work practices to minimize risks from hazards 

Safe use of engineering controls and equipment 

Medical surveillance requirements 

Signs and symptoms of overexposure to site contaminants 

The contents of the site-specific health and safety plan including the contents of Tables 5-1 and 6-1. 

Emergency response procedures (evacuation and assembly points) 

Spill response procedures 

Review the contents of relevant Material Safety Data Sheets 

Site-specific documentation will be established as identified in Figure 8-Z. All site personnel and visitors 

must sign this document upon receiving site-specific training prior to commencement of site activities. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Reauirements For Tetra Tech NUS Personnel 

All Tetra Tech NUS personnel participating in project field activities will have had a physical examination 

meeting the requirements of Tetra Tech NUS medical surveillance program and will be medically qualified 

to perfon hazardous waste site work using respiratory protectron. 

Documentation for medical clearances will be maintained in the Tetra Tech NUS Pittsburgh office and 

made available as necessary. 
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FIGURE 6-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

My signature below indicates that I am aware of the potential hazardous nature of perfoning investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

. Names of personnel and alternates responsible for site safety and health 

. Safety, health and other hazards present on site 

. Use of personal protective equipment 

. Work practices to minimize risks from hazards 

. Safe use of engineering controls and equipment 

. Medical surveillance requirements 

. Signs and symptoms of overexposure 

. The contents of the health and safety plan including Tables 5-1 and 6-1 

. Emergency response procedures (evacuation and assembly points) 

. Review contents of relevant Material Safety Data Sheets and Chemical Data Sheets I Hazard 
Lines 

I further state that I have been given the opportunity to ask questions and that all of my questions have 
been answered to my satisfaction. 

I further state by the presence of my signature below the date of my training (Introductory, refresher, and 
supervisory, as applicable), and my medical surveillance requirements are accurate and correct to the 
best of my knowledge. 

6-4 
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8.3.2 Medical Surveillance Reouirements For Subcontractors 

Subcontractor personnel are required to obtain a certificate of their ability to perform hazardous waste site 

work and to wear respiratory protection. The “Subcontractor Medical Approval Form” provided in Figure 8- 

3 of this HASP shall be used to satisfy this requirement providing that it is properly completed and signed 

by a licensed physician. 

Subcontractors who have a company medical surveillance program meeting the requirements of 

paragraph (1) of OSHA 29 CFR 1910.120 can substitute “Subcontractor Medical Approval Form” with a 

letter, on company letterhead, containing all of the information in the example letter presented in Figure 8- 

4. 

8.3.3 Reouirements For All Field Personnel 

Each field team member (including subcontractors and visitors entering the exclusion zone) shall be 

required to complete and submit a copy of the Medical Data Sheet found in Attachment V4. This shall be 

provided to the SSO prior to participating in site activities. The purpose of this document is to provide site 

personnel and emergency responders with additional information that may be necessary in order to 

administer medical attention. 

a.4 SUBCONTRACTOR EXCEPTION 

Subcontractors who will not enter the exclusion zone during operation, and whose activities involve no 

potential for exposure to site contaminants, will not be required to meet the requirements for 

training/medical surveillance, other than site-specific training as stipulated in Section 8-2. The use of this 

type of exception is permissible only with the prior consent of the CLEAN HSM. 

8-5 CT0 0056 



Aevtsion 0 
November 1999 

FIGURE S-3 

SUBCONTRACTOR MEDICAL APPROVAL FORM 

For employees of 
Company Name 

Partictpant Name: 

m 

Date of Exam: 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, 
paragraph (f) and found to be medically - 

( ) qualified to perform work at the NSWC Crane work site 
( ) not qualified to perform work at the NSWC Crane work site 

and, 

2. Undergone a physical examination as per OSHA 29 CFR 1910.134(b)(lO) and found to 
be medically - 

I; 
qualified to wear respiratory protection 
not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

II 
A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
A description of the employee’s duties as they relate to the employee’s 
exposures. 
A list of known/suspected contaminants and their concentrations (if known). 
A descriptton of any personal protective equipment used or to be used. 
Information from previous medical examinations of the employee which is not 
readily available to the examining physician. 

L , have examined 
Physician’s Name (print) 

and have determined the following information: 
Participants Name (print) 

8-6 
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FIGURE 8-3 
SUBCONTRACTOR MEDICAL APPROVAL FORM 
PAGE TWO 

1. 

2. 

3. 

Results of the medical examination and tests (excluding fmdings or diagnoses unrelated to 
occupational exposure): 

Any detected medical condrtions that would place the employee at increased risk of material 
rmpairment of the employee’s health: 

Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions that 
require further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at the 
NSWC Crane work site, this participant 

Ii 
may 
may not 

perform his/her assigned task. 
Physician’s Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 
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FIGURE E-4 

MEDICAL SURVEILLANCE LETTER 

The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville. Kansas 55555 

Month, day, year 

Roger A. Clark Ph.D. 
Task Order Manager 
Tetra Tech NUS Corp. 
Foster Plaza VII 
661 Andersen Drive 
Pittsburgh, Pennsylvania 15220 

Subject: Medical Surveillance for NSWC Crane. Crane, Indiana 

Dear Dr. Clark: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a 
medical surveillance program meeting the requirements contained in paragraph (f) of Title 29 of 
the Code of Federal Regulations (CFR), Part 1910.120 entitled “Hazardous Waste Operations 
and Emergency Response” I further state that the persons listed below have had physical 
examinations under this program within the past 12 months and that they have been cleared, by a 
licensed physrcian, to perform hazardous waste site work and to wear positive and negative 
pressure respiratory protection. I also state that, to my knowledge, no person listed below has 
any medical restriction that would preclude him/her from working at the NSWC Crane site. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name of Company Officer) 
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9.0 SITE CONTROL 

9.1 WORK ZONES 

Tetra Tech NUS will delineate work zones and use these work zones in conjunction with decontamination 

procedures to prevent the spread of contaminants into prevrously unaffected areas of the site. It is 

anticipated that a three-zone approach will be used during work at this sate; an Exclusion Zone, a 

Contamination Reduction Zone, and a Support Zone. This will be used to control access to the work 

areas, restricting the general public, avoiding potentials to spread any contaminants, and to protect 

Individuals who are not cleared to enter by way of training and/or medical surveillance qualifications. 

Section 10 of the Health and Safety Guidance Manual presents a detailed discussion on this three-zone 

approach. Basically, each sampling area will be established as an Exclusion Zone, with any personnel 

decontaminahon activihes taking place immedtately outside of each of these work areas. All exclusion 

zones will be delineated using barrier tape, cones and/or drive poles, and postings to inform and direct site 

personnel. For equipment decontamination. a centralized Contamination Reduction Zone may be 

established. The Support Zone can consist of a field trailer, an office space made available by the Base, 

or some other uncontaminated, controlled point. The Support Zone for this project will include a staging 

area where sate vehrcles can be parked, equipment will be unloaded, and where food and drink containers 

will be maintained. In all cases, the support zones will be established at areas of the site where exposure 

to site contammants would not be expected during normal working conditions or foreseeable 

emergencies. 

9.2 SAFE WORK PERMITS 

All Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits to 

guide and dtrect field crews on a task by task basrs. An example of the Safe Work Permit to be used is 

included in Figure 9-1. The daily meetings conducted by the FOUSSO will further support these work 

permits. This will ensure that site-specific considerations and changing conditions are incorporated into 

the planning effort. All permits will require the signatures of the FOUSSO. All personnel engaged in 

onsite activities must be made aware of the elements indicating levels of protectton and precautionary 

measures to be used. 

The use of these permits will establish and provide for reviewing protective measures and hazards 

associated with each operation. This HASP will be used as the’primary reference for selecting levels of 
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protection and control measures. The work permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 

9.3 SITE MAP 

Once the areas of contamination, access routes, topography, dispersion routes are determined, a site 

map will be generated and adjusted as site conditions change. This map will be posted to illustrate up-to- 

date information of contaminants and adjustment of zones and access points. 

9.4 BUDDY SYSTEM 

Personnel engaged in on-site activities will practice the “buddy system” to ensure the safety of all 

personnel involved in this operation. 

9.5 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 

Tetra Tech NUS personnel will provide MSDSs for all chemicals brought on-site. The contents of these 

documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any actual 

use or application or the substances on-site. The MSDSs will be maintained in a central location (i.e., 

temporary office) and will be available for anyone to review upon request. The SSO will be responsible for 

implementing a site-specific Hazard Communication Program using section 5 of the Health and Safety 

Guidance Manual. This includes collection of MSDSs. creation and maintenance of an accurate Chemical 

Inventory Listing, addressing container labeling and personnel training issues, and other aspects as 

defined in that section. 

9.6 COMMUNICATION 

It is anticipated that site personnel will be working in close prorimity during proposed field activities. In the 

event that site personnel are in isolated areas or are separated by significant distances, a supported 

means of communication between field crews will be utilized. Two-way radio communication devices, if 

needed, will be submitted for NSWC Crane approval. 

External communications will be accomplished utilizing telephones at predetermined and approved 

locations or through cellular phones. External communication will primarily be used for the purpose of 

resource and emergency resource communications. Prior to the commencement of site activities, the 

9-2 CT0 0056 



Revision 0 
November 1999 

FOL will determine and arrange for telephone communications, if it is determined a cellular means will not 

be used. 

9.7 SITE VISITORS 

Potential site visitors that may be encountered during the performance of the field work could include the 

followtng: 

. Personnel invited to observe or participate in operations by Tetra Tech NUS. 

. Regulatory personnel (i.e., DOD, EPA, OSHA. etc.) 

. Southern Division Navy personnel 

. Other authorized visitors 

All non-DOD personnel working on this project are required to gain initial access to the base by 

coordinating with our TOM or designee and following established base access procedures. 

Once access to the base is obtained, all personnel who require access to Tetra Tech NUS work sites 

(areas of ongoing operations) will be required to obtain permission from the FOL and the Base Contact. 

Upon gainrng access to the work site, all site visitors wishing to observe operations in progress will be 

requtred to meet the minimum requirements as stipulated below. 

. All site visitors will be routed to the FOL, who will sign them into the field logbook. lnfonation to 

be recorded in the logbook will include the individuals name (proper identification required), who 

they represent, and the purpose for the vrsit. The FOL is responsible for ensuring that site 

visitors are escorted at all times. 

. All site visitors will be required to produce the necessary information supporting clearance on to 

the site. This includes information attesting to appkcable training (40-hours of HAZWOPER 

training required for all Southern Division Navy Personnel), and medical surveillance as stipulated 

in Section 9.3, of this document. In addition, to enter the sites operational zones during planned 

activities, all visitors will be required to first go through site-specific training covering the topics 

stipulated in Section 3.2 of this HASP. 

Once the site visitors have completed the above items they will be permitted to enter the site and 

applicable operational areas. All visitors are required to observe the protective equipment and site 

restrictions in effect at the work areas visited. Any and all visitors not meeting the requirements as 
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stipulated in this plan for site clearance will not be permitted to enter the site operational zones during 

planned activities. Any incidence of unauthorized site visitation will cause all on-site activities to be 

terminated until that visitor can be removed. Removal of unauthorized visitors will be accomplished with 

support form the Base Contact, if necessary. At a minimum, the Base Contact will be notified of any 

unauthorized visitors. 

9.0 SITE SECURITY 

As this activity will take place at a Navy facility, the first line of security will be provided by the base gate 

restricting the general public. The second line of security will take place at the work site referring 

interested oarties to the FOL and Base Contact. 

Security at the work areas will be accomplished using field personnel. This is a multiple person operation, 

involving multiple operational zones. Tetra Tech NUS personnel will retain complete control over active 

operational *ones. 

The Base Contact will serve as the focal point for base personnel and interested parties and will serve as 

the primary enforcement contact. 
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FIGURE 9-l 
SAFE WORK PERMIT 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limited to the followng (description, area. equipment used): 

Il. Names: 

Ill. Onslte lnspechon conducted I Yes 1 No lnltials of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 1 Level B 1 Full face APR 1 
Level C 1 Level A : Half face APR I 

SKA-PAC SAR 1 
Skid Rig 

ModificatlonslExceptions: 

Escape Pack 1 
SCBA 1 

Bottle Trailer 1 
None 1 

V. Chemicals of Concern Actlon Level(s) Response Measures 

VI. AddItional Safety Equpment/Procedures 
Hardhat ................................. 7 Yes 1 No 
Safety Glasses.. ................... Z Yes 1 No 
Chemical/splash goggles ..... 1 Yes 1 No 
Splash Shield ....................... 1 Yes 1 No 
Splash suite/coveralls ........... Z Yes 1 No 
Steel toe/shank Workboots.. Z Yes 1 No 
ModificatlonslExceptions: 

Hearing Protection (Plugs/Muffs). .................. Z Yes Z No 
Safety belt/harness.. ...................................... 1 Yes 1 No 
Radio ............................................................... 1 Yes 1 No 
Barricades.. ..................................................... 1 Yes 1 No 
Gloves (Type) ................................................ 1 Yes : No 
Work/rest regime” .......................................... 1 Yes I No 

VII. Procedure review with permit aCCeptNS Yes NA Yes NA 
Safety shower/eyewash (Location 8 Use). .................. .I Z Emergency alarms.. ............................. Z Z 
Procedure for safe job completion ................................ 1 1 Evacuation routes.. .............................. z : 
Contractor tools/equipment Inspected .......................... 1 1 Assembly points ................................... 1 1 

VII. Equipment Preparation Yes NP 
Equipment drainedldepressured .................................................................................................................... 1 1 
Equipment purged/cleaned. ........................................................................................................................... Z Z 
Isolation checklist completed ......................................................................................................................... C 
Electrical loCkout required/field swtch tested ................................................................................................. 1 ! 
Bl~“dslmisalig”mentsiblocks 8 bleeds in place .............................................................................................. 1 
Hazardous materials on walls/behind liners considered ................................................................................ ; ? 

VIII. Additional Pemlits required (Hot work, confined space entry, excavation, etc.). 1 Yes : 
NO 

If yes, fill out appropriate section(s) on safety worX permit addendum 
IX. Special instructIons, precautions: 

Permit Issued by: 
Job Completed by: 

Permit Acceptec j by: 
Date: 
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10.0 SPILL CONTAINMENT PROGRAM 

10.1 SCOPE AND APPLICATION 

It is not antlclpated that bulk hazardous materials (over 55-gallons) will be handled at any given ttme as 

part of the scope of work. It is not anticipated that spillage of any materials will constitute a danger to 

human health or the environment. 
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11.0 CONFINED SPACE ENTRY 

It is not anticipated, under the proposed scope of work, that confined space and permit-required conftned 

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces. A confined space IS defined as an area 

which has one or more of the following characteristics: 

. Is large enough and so configured that an employee can bodily enter and perform asslgned work. 

. Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

. Is not designed for continuous employee occupancy. 

A Permit-Requred Confined Space is one that: 

. Contains or has a potential to contain a hazardous atmosphere 

. Contains a material that has the potential to engulf an entrant. 

. Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

converging walls or by a floor which slopes downward and tapers to a smaller cross-section. 

. Contains any other recognized, serious, safety or health hazard. 

For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, detailed 

procedures and training requirements will have to be addressed. 
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12.0 MATERIALS AND DOCUMENTS 

The Tetra Tech NUS FOL shall ensure the followng materials/documents are taken to the project site and 

utilized as required. 

. Blank Incident Report forms 

. Medical Data Sheets 

Material Safety Data Sheets for decontamination solutions and other substances brought on-site 

Follow-Up Reports (to be completed by the FOL) 

OSHA Job Safety and Health Poster (posted at the site) 

Traming/Medical Surveillance Documentation Form (Blank) 

OSHA 29 CFR 1910.120 (HAZWOPER) training certificates 

First Aid Supply Usage Form 

Emergency Reference Form (Section 2.0, extra copy for posting) 

Health and Safety Guidance Manual 
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13.0 GLOSSARY 

ACGIH American Conference of Governmental Industrial Hygienists 

CFR Code of Federal Regulations 

CIH Certified Industrial Hygienist 

CLEAN Comprehensive Long-Term Environmental Action Navy 

CSP Certified Safety Professional 

CT0 Contract Task Order 

DR Demolition Range 

DRI Direct Reading Instruments 

eV electron Volts 

FID Flame Ionization Detector 

FOL Field Operations Leader 

HASP Health and Safety Plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HEPA High Efficiency Particulate Air 

HSM Health and Safety Manager 

IDLH Immediately Dangerous to Life and Health 

N/A Not Available 

NIOSH National Institute Occupational Safety and Health 

NSWC Naval Surface Warfare Center 

ORR Old Rifle Range 

OSHA Occupational Safety and Health Administration (US. Department of Labor) 

PEL Permissible Exposure Limit 

PHSO Project Health and Safety Manager 

PID Photo Ionization Detector 

PPE Personal Protective Equipment 

PPM Parts Per Million 

PVC Poly Vinyl Chloride 

RCRA Resource Conservation and Recovery Act 

SAP Sampling and Analysis Plan 

sso Site Safety Officer 

STEL Short Term Exposure Limit 

TOM Task Order Manager 

TWA Time Weighted Average 

WP Work Plan 
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TETRA TECH NUS. INC. 

INJURY/ILLNESS PROCEDURE 
WORKER’S COMPENSATION PROGRAM 

WHAT YOU SHOULD DO IF YOU ARE INJURED OR DEVELOP AN ILLNESS AS A 
RESULT OF YOUR EMPLOYMENT: 

. If injury is minor. obtain appropriate first aid treatment 

. If inJury or illness is severe or life threatening, obtain professional medical treatment at the nearest 
hospital emergency room. 

. If incident involves a chemical exposure on a project work site, follow instructions in the Health & 
Safety Plan. 

. Immediately report any injury or illness to your supervisor or office manager. In addition. you must 
contact your Human Resources representative. Marilyn Diethom at (412) 921-8475. and the 
Corporate Health and Safety Manager, Matt Soltis at (412) 921-8912 within 24 hours. You will be 
required to complete an Injury/Illness Report (attached). You may also be required to participate m a 
more detailed investigation from the Health Sciences Department. 

. If further medical treatment is needed, The Hartford Network Referral Unit will furnish a list of 
network providers customized to the location of the injured employee. These providers are to be 
used for treatment of Worker’s Compensation injuries subject to the laws of the state in which you 
work. Please call Marilyn Diethom at (412) 921-8475 for the number of the Referral Umt. 

ADDITIONAL QUESTIONS REGARDING WORKER’S COMPENSATION: 

Contact your local human resources representative, corporate health and safety coordinator, or Corporate 
Administration in Pasadena, California, at (626) 351-4664. 

Worker’s compensation is a state-mandated program that provides medical and disability benefits to 
employees who become disabled due to job related injury or illness. Tetra Tech. Inc. and its subsidiaries 
(Tetra Tech or Company) pay premiums on behalf of their employees. The type of injuries or illnesses 
covered and the amount of benefits paid are regulated by the state worker’s compensation boards and 
vary from state to state. Corporate Administration in Pasadena is responsible for administering the 
Company’s worker’s compensation program. The followmg is a general explanation of worker’s 
compensation provided in the event that you become injured or develop an illness as a result of your 
employment with Tetra Tech or any of its subsidiaries. Please be aware that the term used for worker’s 
compensation varies from state to state. 

WHO IS COVERED: 

All employees of Tetra Tech, whether they are on a full-time, part-time or temporary status, working in 
an office or in the field, are entitled to worker’s compensation benefits. All employees must follow the 
above injury/illness reporting procedures. Consultants. independent contractors. and employees of 
subcontractors are m covered by Tetra Tech‘s Worker’s Compensation plan. 



. L3 CASE NO. 

WHAT IS COVERED: 

If you are injured or develop an illness caused by your employment, worker’s compensation benefits are 
available to you subject to the laws of the state you work in. Injuries do not have to be serious; even 
injuries treated by first aid practices are covered and must be reported. Please note that if you are 
working out-of-state and away from your home office, you are still eligible for worker’s compensation 
benefits. 

-_ 
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TETRA TECH NUS, INC. 
INJURY/ILLNESS PROCEDURE 

WORKER’S COMPENSATION PROGRAM 

To: Corporate Health and Safety Manaeer 
Human Resource: Administrator 

Protect Name. 

PWJ‘Xt No. 

Prepared hy: 

Position: 

Oftice: 

Telephone: 

nformation Regarding Injured or III Employee: 

<ame: 

iome address: 

Office: 

Gender: M 0 F q 
Marital status: 

No. of depmdents: - 

3ome telephone: 

kcupation (regular job title): 

kpartment: 

Date of birth: 

Social Security No.: 

late of Accident: 

Acation of Accident 
Street address: 

was plac 

Time of Accident: 

e of accident or exposure on employer’s premtses YesU NoU 

Zity, statr. and zip code. 

:ounty: 

Vamative Description of How Accident Occurred: IBe specdic. Explaan &$ the employee was doing and how the accident 
xcurrrd.) 



. Q 
TETRA TECH, INC. 

INJURY/ILLNESS REPORT 

merit used? Yes 

Describe the Illness or Injury and Part of Body Affected: 

Name the Object or Substance which Directly Injured the Employee: 

Medical Treatment Required: 

0 No q Yes 0 First Aid Only 

Physiaan’s Name: 

Address: 

Hospital or Office Name: 

Address: 

Telephone No.: 

Lost Work Days: 

0 No. of Lost Work Days 

Last Date Worked 

Time Employee Left Work 

Date Employee Returned to Work 

0 No. of Restricted Work Days 

0 None 



Corrective Action(s) Taken by Unit Reporting the Accident: 

Corrective Action Still to be Taken (by whom and when): 

Name of Tetra Tech employee the injury or illness was first reported to: 

Date of Report: Time of Report: 

~rqrct or Office Manager 

SW Safety Coordinator 

In.jured Employee 

Printed Name Signature Telephone No. 

ro be completed by Human Resources: 
Date of hire: Hire date in current job: 

Wage informauon: $ P= (hour, day. week, or month) 

Position at time of hire: 

Shift hours: 

State in which employee was hired: 

Status: 0 Full-time tJ Part-time Hours per week: Days per week: 

remporary job end date: 

To be completed during report to workers’ compensation insurance carrier: 

Date reported: Reported by: 

reIdAim phone number: 

T&Claim account number: 

Location code: 

Contirmation number: 

Name of contact: 

Field office of claims adjuster: 
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1.0 PURPOSE 

Utiliiies such as electric service lines, natural or propane gas knes, water and sewage lines, 
telecommunications, and steam lines are very often in the immediate vicinity of work locations. 
Contact with underground or overhead utilities can have serious consequences including employee 
Injury/fatality, property and equipment damage, substantial financial impacts, and loss of utilrty service to 
users. 

The purpose of this procedure is to provide minimum requirements and technical guidelines regarding the 
appropriate procedures to be followed when performing subsurface and overhead utility service locating 
and excavation clearance. It is the policy of TtNUS to provide a safe and healthful work environment for 
the protectton of our employees. The purpose of this SOP is to aid in achieving the objectives of the 
TtNUS Utility Locatrng and Clearance Policy. The TtNUS Utility Locating and Clearance Policy should be 
reviewed by anyone involved with underground or overhead utility services. 

2.0 SCOPE 

This procedure applies to all TtNUS field activities where there may be potential contact with underground 
or overhead utilities. This procedure provides a description of the principles of operation, instrumentation, 
applicabtlity, and implementabilii of methods used to determine the presence or absence of utility services. 
This procedure is intended to assist with work planning and scheduling, resource planning, field 
implementation. and subcontractor procurement. Utility locating and excavation clearance requires site- 
specific information prior to development of detailed operating procedures. This guidance is not intended to 
provide a detailed description of methodology and operation. Specialized expertise during both planning and 
executton of several of the geophysical methods may also be required. 

3.0 GLOSSARY 

Electromaqnetic Induction (EMI) Survey - A geophysical exploration method whereby electromagnetic fields 
are induced in the ground and the resultant secondary electromagnetic fields are detected as a measure of 
ground conductivity. 

Maonetometer -- A device used for precise and sensitive measurements of magnetic fields. 

Maqnetic Survey -- A geophysical survey method that depends on detection of magnetic anomalies caused 
by the presence of burred ferromagnetic objects. 

Metal detectcon -- A geophysical survey method that is based on electromagnetic coupling caused by 
underground conductive objects. 

Vertical Gradiometer -- A magnetometer equipped with two sensors that are vertically separated a fixed 
distance apart. It is best suited to map near surface features and is less susceptible to deep geologic 
features. 

Ground Penetratinq Radar - Ground Penetrating Radar (GPR) involves specialized radar equipment 
whereby a srgnal is sent into the ground via a transmitter. Some portton of the signal will be reflected from 
the subsurface material, whtch is then recorded with a receiver and electronically converted into a graphic 
picture. 

4.0 RESPONSIBILITIES 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with this 
procedure and the TtNUS Utility Locating and Clearance Policy. 
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Siie Manager (SM) or Field Operations Leader (FOL) - Responsible for the onsite veriftcatton that all field 
activities are performed in compliance with approved Standards Operating Procedures or as otherwise 
dictated by the approved project plan(s). 

Site Health 8 Safety Officer (HSO) - Responsible to provide technical assistance and verify full compkance 
wrth this SOP and the TtNUS Utility Locating and Clearance Pokey. The HSO is also responsible for 
reporting any deftciencies to the Corporate Health and Safety Manager and to the Project Manager. 

5.0 PROCEDURES 

This procedure addresses the requirements and technical procedures that must be performed to mrnimize 
the potential for contact with underground and overhead utility services. These procedures are addressed 
from a buried and overhead standpoint. 

5.1 Buried Utilities 

Buried utrlities present a heightened concern because their locatton is not typically obvious by visual 
observation, and It is common that their presence and/or location is unknown on client properties. The 
followmg procedure must be followed prior to beginning any excavation that might potentially be in the 
vicmity of underground utikty services. 

Where the positive identrfication and de-energizing of underground utilities cannot be obtained and 
confirmed using the following steps, the PM is responsible for arranging for the procurement of a qualified, 
experienced, utility locatrng contractor who wtll accomplish the utility location and demarcation duties 
specified herein. 

1. A comprehensive review must be made of any available property maps, blue lines. or as-builts 
prior to sate activities. Interviews with local personnel familiar with the area should be performed 
to provide additional information concernrng the location of potential underground utilities. 
Information regarding utility locations shall be added to project maps upon completion of this 
exercise. 

2. A site tnspection must be performed to compare the site plan information to actual condibons. 
Any findings must be documented and the site plan/maps revised. The area(s) of proposed 
excavation must be marked at the site in white paint or pin flags to notify personnel of the 
proposed excavation activities. The site inspection should focus on locating surface indications of 
potential underground utilities. Items of interest include the presence of nearby area lights, 
telephone service, drainage grates, fire hydrants, asphalt/concrete scares and patches, and 
topographical depressions. Note the location of any emergency shut off switches. Any additional 
lnformabon regarding utility locations shall be added to project maps upon completion of this 
exercise. 

3. If the planned work is to be conducted on private property (e.g., military installations, 
manufacturing facilities, etc.) the FOL must identify and contact appropriate facility personnel 
(e.g., public works or facility engineering) before any intrusive work begins to Inquire on (and 
comply with) property owner requirements. It is important to note that private property owners 
may require from several days to several weeks advance notice prior to locating utilities. 

4. If the work location is on public property, the state agency that performs utility clearances must be 
notified (see Attachment 1). State “one-call” services must be notified prior to commencing 
freldwdrk per thetr requirements. Most one-call services require, by law, 48. to 72-hour advance 
notice prior to beginning any excavation. Such services typically assrgn a “ticket” number to the 
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particular site. This ticket number must be recorded for future reference and is valid for a specific 
period of time, but may be extended by contacting the service again. The utility set-vice will notify 
utility representatives who are to mark their respective lines within the specifted time frame. 

5. Utilities must be identified and their locations plainly marked using pin flags, spray paint, or other 
means. The location of all utilities must be noted on a field sketch for future tnclusron on project 
maps. Utility locatrons are to be identified using the following industry-standard color code 
scheme, unless the property owner or utility locator service uses a different color code: 

6. 

white excavation location 
red electrical 
yellow gas, oil, steam 
orange telephone, communications 
blue water, irrigation, slurry 
green sewer, drain 

Where utility locations are not confirmed with a high degree of confidence through drawings, 
schematics, location services, etc., the work area must be fhoroughly investigated prior to 
beginnmg the excavation. In these situations, utilities must be identified using such methods as 
passive and intrusive surveys, physical probing, or hand auguring. Each method has advantages 
and disadvantages including complexity, applicability, and price. 

7. At each location where trenching or excavating will occur using a backhoe or other heavy 
equipment and utility identifications and locations cannot be confirmed prior to groundbreaking, 
the soil must be probed with a hand augur or pole made of non-conductive material. If these 
efforts are not successful in clearing the excavation area of suspect utilities, hand shoveling must 
be performed for the perimeter of the intended excavation. 

0. All uncovered utilities must be supported. Unless necessary as an emergency corrective 
measure, TtNUS shall not make any repairs or modifications to existing utility lines without prior 
permission of the utility owner, property owner, and Corporate Health and Safety Manager. All 
repairs require that the line be locked-out/tagged-out prior to work. 

5.2 Overhead Power Lines 

If it is necessary to work within the minimum clearance distance of an overhead power line, the overhead 
tine must be de-energized and grounded, or re-routed by the utility company or a registered electrician. If 
protective measures Such as guarding, isolating, or insulating are provided, these precautions must be 
adequate to prevent employees from contacting such lmes directly with any part of their body or indirectly 
though conductive materials. tools, or equipment. 

The following table provides the required mintmum clearances for working in proximity to overhead power 
lines. 

Nominal Voltaae 
0 -50 kV 

Minimum Clearance 
10 feet, or one mast length: whichever 
is greater 

50+ kV 10 feet plus 4 inches for every 10 kV over 50 kV or 
1.5 mast lengths; whlchever is greater 
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6.0 UNDERGROUND LOCATING TECHNIQUES 

6.1 Geophvsical Methods 

Geophysical methods include electromagnetics, magnetics, and ground penetrating radar. Additional 
details concerning the desrgn and implementation of electromagnetic, magnetics. and ground penetrating 
radar surveys can be found in one or more of the TtNUS SOPS included in the References in Section 6.0. 

Electromagnetics 

Electromagnetic (EM) line locators operate either by locating a background signal or by locating a signal 
rntroduced into the utrlrty lrne using a transmitter. A utility lrne acts like a radio antenna, producing 
electrons, whrch can be picked up with a radiofrequency receiver. Electrical current carrying conductors 
have a 60HZ srgnal assocrated with them. This signal occurs in all power lines regardless of voltage. 
Utilities in close proxrmity to power lanes or used as grounds may also have a 60HZ signal, which can be 
picked up with an EM receiver. A good example of this type of geophysical equipment is an EM-61. 

EM locators specifically desrgned for utility locating use a special signal that is either indirectly induced 
onto a utility line by placing the transmitter above the lrne or directly induced using an induction clamp. 
The clamp Induces a signal on the specific utility and is the preferred method of tracrng srnce there IS little 
chance of the resulting signals being interfered with. A good example of this type of equipment IS the 
SchonstedtB MAC-51 6 locator. The MAC-51 B performs inductively traced EM surveys, simple magnetic 
locating and traced nonmetallrc surveys. 

When access can be gained to a conduit, a flexible insulated trace wire can also be used. This IS very 
useful for non-metallic conducts but IS limited by the availability of gaining access insrde the pipe. 

Magnetics 

Magnetic locators operate by detecting the relative amounts of buried ferrous metal. They are incapable 
of locating or identifymg nonferrous utility lines but can be very useful for locattng underground storage 
tanks (UST’s) and steel utility lines. A good example of this type of equipment IS the Schonstedt@ 
GA-52Cx locator. The GA-52Cx IS capable of locating I-inch steel pope up to 6 feet deep. 

Ground Penetrating Radar 

Ground Penetrating Radar (GPR) involves specialized radar equrpment whereby a signal is sent into the 
ground via a transmitter. Some portron of the signal will be reflected from the subsurface material, whrch 
is then recorded with a receiver and electronically converted into a graphic picture. In general, an obfect 
whtch is harder than the surrounding soil will reflect a stronger signal. Utilitres, tunnels, UST’s, and 
footings will reflect a stronger signal than the surrounding soil. Although this surface detection method 
may determine the location of a utility, this method does not specifically identify utilities (I.e., water vs. gas, 
electrical vs. telephone), hence, verification is necessary using other methods. This method is somewhat 
lkmited when used in areas with clay soil types or with a high water table. 

6.2 Passive Detection Survevs 

Acoustic Surveys 

Acoustic location methods are generally most applicable to waterlines. A highly sensitive Acoustic 
Receiver listens for background sounds of water flowing (at jornts. leaks, etc.) or to sounds introduced into 
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the water main using a transducer. Acoustics may also be applicable to determine the location of plastic 
gas lines. 

Thermal Imaging 

Thermal (i.e., infrared) imagrng is a passwe method for detecting the heat emitted by an object. 
Electronics in the infrared camera convert subtle heat differentials into a visual image on the viewfinder or 
a monitor. The operator does not look for an exact temperature: rather they look for heat anomalies 
(either elevated or suppressed temperatures) characteristic of a potential utikty line. 

The thermal fingerprint of underground utilities results from differences in temperature between the 
atmosphere and the fluid present in a pipe or the heat generated by electrical resistance. In addition, 
infrared scanners may be capable of detecting differences in the compaction, temperature and moisture 
content of underground utility trenches. High-performance thermal imagery can detect temperature 
differences to hundredths of a degree. High-quality hand-held thermal imagers are available from 
$15,000 to $30,000, with prices decreasing as new systems are introduced. 

6.3 Intrusive Detection Swvevs 

Vacuum Excavation 

Vacuum excavation is used to determrne the exact horizontal and verttcal location of utility servtces. The 
process tnvolves removrng the surface material over approximately a 1’ x 1’ area at the site location. The 
air-vacuum process proceeds with the simultaneous action of compressed air-jets to loosen soil and 
vacuum extraction of the resulting debris. This process ensures the Integrity of the utikty line during the 
excavation process, as no hammers, blades, or heavy mechanical equipment comes into contact with the 
utility line, eliminating the risk of damage to utilities. The process continues until the utility IS uncovered. 
Vacuum excavation can be used at the proposed site location to excavate below the “utility wfndow” which 
is usually 8 feet. 

Hand-auger Surveys 

When the identification and location of underground utilities cannot be positively confirmed through 
document reviews and/or other physical methods, bortngs must be hand-augured for all locations where 
there is a potential to impact buried utilities. Hand auguring must be performed to depths of no less than 4 
feet. The minimum hand auger depth that must be reached is to be determined considering the 
geographical location of the work site. This approach recognizes that the placement of burled utilities IS 
influenced by frost line depths that vary by geographical regton. Attachment 3 presents frost line depths 
for the regions of the continental United States. At a minimum, hand auger depths must be at least to the 
frost line depth plus two (2) feet, but never less than 4 feet below ground surface, (bgs). For auguring, the 
hole must be reamed by hand to at least the dtameter of the drill rig auger or bit prior to drilling. For soil 
gas surveys, the survey probe shall be placed as close as possible to the cleared hand auger. It is 
important that a post-hole digger is not used in place of a hand augur. 

Tile Probe Surveys 

For some soil types, sate conditions, and excavation requirements, tile probes may be used instead of or in 
addition to hand augurs. Tile probes must be performed to the same depth requirements as hand augurs. 
Depending upon the site conditions and intended probe usage, tile probes should be made of non- 
conductive material such as fiberglass. 

019611/P Tetra Tech NUS. Inc. 
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7.0 REFERENCES 

TtNUS Utility Locating and Clearance Policy 

TtNUS SOP GH-3.1; Resistivity and Electromagnetic InductIon 

TtNUS SOP GH-3.2; Magnetic and Metal Detection Surveys 

TtNUS SOP GH-3.4; Ground-penetrating Radar Surveys 
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ATTACHMENT 1 
LISTING OF UNDERGROUND UTILITY CLEARANCE RESOURCES 

- 

i 

I 

I 

Alabama 
\labama Lm Location (BOO) 292-6525 

luwon Blue Slake Canter (800) 762-5346 
4laska 
.de cdt center of ~hhka I~C (800) 47a3121 
4nzona 
4nzona e,uc Stake 1°C. (600) 782-5346 
irkansas 
4ha”rar one Cal, System 1°C ,800) 482-6998 
California 
dndeyround Scwce Alor, North ,800) 227-2690 

“ndeyround Sewce Aleti South (6’20) 227~26W 
Colorado 
Utility NotiAcabon Center of Colondo 
(800) 922-1967 
Connecticut 
Call Before You l)lQ (BOO, 9224455 
Delaware 
MISS “bkly of Ddmarva 
(800) 262-6555 
District of Columbia 
Mtu Utility (8W) 257-7777 
Florida 
Cal, Sunshme ,600) 432-4770 

Georgta 
“,,MleS PrOtecbO” center Inc. 
(800) 262-7411 
Idaho 
Pabuoe Empin ““deyround COOrdinltlnQ COUnUi 
(BW) 682-1974 

“bldies Underground LocaM” Center 
(800) 424.5555 

Kootenai Country Utilii Coordmating Council 
(600) 4264950 

Shoahons county one Call (8W,398-3285 

DIQ Line (6W) 342-1565 

One Call Concepts (600) 6264950 
lllinws 
Julie 1°C. ,800) 692-0123 

Digger (Chigo Ulilky ACri Network) 
(312) 744.7000 
Indiana 
,nd,sns “ndeyround Plant Pmt.&~,” SelylCeS 
(800) 362-5544 
lOWa 
Undeyrwnd Plant Location Serwce Inc. 
(@W) 292-8969 
a,--___ 4 

awas olrecsll Center (800,344-7233 
:entucky 
.entucky Underground Protection Inc. 
IW) 7526007 
.ouisiana 
ou,s~.na One Call (800) 272.3020 
kale ..-.. ._ 
kg Safe -Maine (600) 2254977 
Maryland 
lm Ulihly (600) 257-777 

lu, “,i,dy of Delma~s (6W) 262-6555 
Aassachusetts 
,,Q safe - Has~~~h~sells (SW) 322.4644 
Michigan 
l,rs Dy Sys,em (603) 462-7171 
dinnesota 
;opm stale one Call ,800) 252-l 166 
dississippi 
d~ss.~~stpp One-Call System Inc (800) 2276477 
Missouri 
Ansowi one call system Inc. ,800,344-7483 
blontana 
,b,,,es Underground Loubo” Center 
600) 424-5555 

- 
Nebraska 
,,ggen HolIme of Nebraska (600) 331-5666 
Nevada 
Jndeymund Sewm Alert North (600) 227.26W 
New Hampshire 
Dtg Sate - New Hampshire (800) 2254977 

New Jersey 
NW, Jersey One Call (SW) 272.loo0 
New Mexico 
New Mexico One Call System Inc 
(6W) 321-ALERT 

Las Cmces-Dma Utibty Counul(505) 526-04W 
New York 
Underground Fscilitks Pmtecbon Oyanlratim 
(6W) 962-7962 

New Yo,k City- tB”Q island Om CSlt Center 
(600) 2724480 
North Carolina 
The Nolth Card,“a OnaCSll C.,“lN Inc. 
(6W) 6324949 
North Dakota 
Utilibes Underground Locabon Canter 
(8w) 795-0555 
Ohio 
Ohw UtiMas Pmteti! S6rvK9 
(6W) 362-2764 

-I 

1 

-I 
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01, L Gas PrcdUcers Underground Protectlo” 
selwce (800,925-0968 
Oklahoma 
Cd Okle @W, 522.6543 
Oregon 
“,,,,,Ms “ndergrcud LocalOn center 
(600) 4265555 

(800, 332-2344 
PerlllsVlVama 
Pennsylvania One Call System Inc. 
(600,242-1776 
Rhode Island 
o,g safe - Rhode Island (600, 225-4977 
South Carolma 
Pa,m,,o tJ,rdy Protsctm” servce Inc. 
(600,922-0983 
South Dakota 

Central wywnlng umas Coordi”stl”g Coundl 
,8W, 759-8035 

Southwest Wycmng One Call (307, 362-8888 

carbon county “dlty 
tmty Cwrdinotmg Council (307, 3246666 

Albany County utihty Coordinstmp Counul 
(307) 742-3615 

SD”,h Dakota on.? Call @0,70~-7474 SO”theal, wyommg tJ,lldE* COOrdlnatlng COlmCll 

Tennessee (307,6386666 

Tennauee One-call syrtsm (BOO, 351-l 111 
Texas 

wyomlng One-call 
(600, w-1030 

Texas One Call System ,600,245-4545 

Texas Excavatm Safety System (BOO) 3445377 

Lone star Notihcahon center wo, 669-63-w 
Utah 

converE.e county ulllty Cmrdl”atwn Council 
(SW, 562-5561 

Blue Stlker LOcatKJn center wo, 6624111 
Vermont 
og safe - “wnw”, (SWI 2254977 
Vw3ma 
MIS; Urilky of Vuginm (000) 552-7001 

MISS Utility (BW) 257-7777 

(509,455-6000 

PI,O”W Empm wdrs Coordmrtlng couno1 
(800) 622-1974 

West Virgima 

Oggers HotIme Inc (SW,242651 1 

Wyoming 
wet, Pa* “dldy Coordmabng Council 
(307,5874600 

Cal!-I” O&l-,” safety Co”ncd ,600,300-9811 

l=,*mont county UtildY Cwldln.tlng Counnl 
(800,489-8023 

Tetra Tech NUS. Inc. 
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ATTACHMENT 2 
UTILITY CLEARANCE FORM 

Project No.: Completed by: 

Site Location: Work Date: 

Excavation Method/Overhead Equtpment: 

1. 

2. 

6. 

CC: 

Underground Utilities 
a) Review of existing maps? 
b) Interview local personnel? 
c) Site visit and inspection? 
b) Excavation areas marked in the field? 

x’ 
Utilities located in the field? 
Located utilities added to site maps? 

9) State One-Call agency called? 
Caller: 
Trcket Number: Date: 

h) Geophysical survey performed? 
Survey performed by: 
Method: Date: - 

Circle One 

yes no N/A 
yes no N/A 
yes no N/A 
yes no N/A 
yes no NIA 
yes no N/A 
yes no N/A 

yes no N/A 

i) Hand auguring performed? yes no NIA 
Auguring completed by: 
Total depth: feet Date: 

i) Trench/excavation probed? yes no N/A 
Probing completed by: 
Depth/frequency: Date: 

Overhead Utilities Present Absent 
4 Determination of nominal voltage yes no N/A 
4 Marked on site maps yes no N/A 
c) Necessary to lockouVinsulate/re-route yes no N/A 
4 Document procedures used to lockout/insulate/re-route yes no N/A 
4 Minimum acceptable clearance (SOP Section 5.2): 

Approval: 

Site Manager/Field Operations Leader 

PM/Project File 
Program File 

Date 

019611/P TetraTech NUS. Inc. 
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ATTACHMENT 3 

FROST LINE PENETRATION DEPTHS BY GEOGRAPHIC LOCATION 

FROST PENETRATION 

Average Depth In Inches 

Courtesy U.S. Department Of Commerce 

Tetra Tech NUS. Inc. 
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EQUIPMENT INSPECTION 

COMPANY: UNIT NO. 
FREQUENCY: inspect daily, document prior to use and as reparrs are needed. 

Inspection Date: -.A-/- Time: Equipment Type: 
(e.g., bulldozer) 

Good Need Repair 

Tires or tracks 

Hoses and belts 

Cab, mirrors, safety glass 
Turn srgnals, lights, brake lights, etc. (front/rear) for equipment 
approved for highway use? 
Is the equipment equipped with audible back-up alarms and 
back-up lights? 

Horn and gauges 

Brake condition (dynamic, park, etc.) 

Fire extinguisher (Type/Rating - ) 

Flurd Levels: 

cl 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

Engine oil 0 0 
Transmrssion fluid 0 0 
Brake fluid 0 0 
Cooltng system fluid 0 0 
Windshield wipers 0 0 
Hydraulic oil 0 0 

Oil leak/lube 0 0 

Coupling devices and connectors 0 0 

Exhaust system 0 0 

Blade/boom/ripper condition 0 0 

Accessways: Frame, hand holds, ladders, walkways (non-slip 
surfaces), guardrails? 0 0 

Power cable and/or horst cable 0 0 

Steering (standard and emergency) 0 0 

Safetv Guards: Yes 

- Around rotating apparatus (belts, pulleys. sprockets, spindles, drums. flywheels, chains) all points of 
operations protected from accidental contact? 0 

N/A 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

No 

0 

- Hot pipes and surfaces exposed to accidental contact? 
0 0 

- All emergency shut offs have been identified and communicated to the field crew? 
0 0 

Have emergency shutoffs been field tested? 

Results? 
0 0 

0 0 
- Are any structural members bent, rusted, or otherwise show signs of damage? 

0 0 
- Are fuelrng cans used with this equipment approved type safety cans? 

n n 



Have the attachments designed for use (as per manufacturer’s recommendation) with this 
equipment been inspected and are considered suitable for use? 

Portable Power Tools: 

- Tools and Equipment in Safe Condition? 

- Saw blades, gnnding wheels free from recognizable defects (grinding wheels have been sounded)? 

- Portable electric tools properly grounded? 

Damage to electrical power cords? 

Blade guards in place? 

Components adjusted as per manufacturers recommendatron? 

Cleanliness: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- Overall condition (is the decontamrnation performed prior to arrival on-site considered acceptable)? 
- Where was this equipment used prior to its arrival on sate? 
- Site Contaminants of concern at the previous site? 
- Inside debris (coffee cups, soda cans, tools and equipment) blocking free access to foot controls? 

Operator Qualifications (as aoolicable for all heavv eouiomentk 

- Does the operator have proper licensing where applicable, (e.g., CDL)? 
- Does the operator, understand the equipments operating instructions? 
- Is the operator experienced with this equipment? 
- Does the operator have emotional and/or physical limttations which would prevent him/her from performing 

this task in a safe manner? 
- Is the operator 21 years of age or more? 

Identification: 

- Is a tagging system’available. for positive identification, for tools removed from service?- 

Additional Inspection Reauired Prior to Use On-Site 
Yes No 

- Does equipment emit noise levels above 90 decibels? 0 0 

- If so, has an B-hour noise dosimetty test been performed? 0 0 

- Results of noise dosimetry: 

- Defects and repairs needed: 

- General Safety Condition: 

- Operator or mechanic signature: 

Approved for Use: 0 Yes ONo 

Site Safety Officer Signature 
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SAFE WORK PERMIT 
Soil Borings 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person PedOI’ming Work) 
I. Work limited to the following (description, area,. equipment used): SolI borinas us~nq Direct Push 

Technoloav (e.q.. Gaoprobe) and hand auqer methods. This task also lncludas well development Of 
exlstina around water wells. 

II. Names: 
Ill. Onsite lnspectlon conducted 1 Yes 1 No Initials of Inspector 

TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit Issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D q Level B 1 Full face APR 1 Escape Pack : 
Level C 1 Level A 1 Half face APA : SCBA 1 

SKA-PAC SAR 1 Bottle Trailer 1 
Skid Rig None R 

ModlflcatlonslExceptions: Clear areas of underaround utilities prior to sampkna DW TtNUS SOP HS-1 .O 

V. Chemicals of Concern Achon Level(s) Response Measures 
NOW? PID/FID> 50 DDE in BZ Retreat 

VI. Additional Safety Equipment/Procedures - Check appropriate box for ALL entries 
Hardhat .._.......__.........,.....,..... If# Yes 1 No Hearing Protection (Plugs/Muffs) I!3 Yes NO 
Safety Glasses ..___..__ q Yes 1 No Safety belt/harness . .._._.................. 1 Yes q NO 
Chenxcalisplash goggles .____ 1 Yes q No Radio _______..._.______...,,,.,,...................... : Yes 1 No 
Splash Shield . . . . . .._.._........ 1 Yes q No Barricades .._________............................. 1 Yes 1 No 
Splash suit/coveralls _______._.... 1 Yes :No Gloves (Type- Nitrile) ___._.........___,,,.,,, q Yes c. No 
Steel toe Work-boots ,._......_.. g Yes 1 No Work/rest regimen ___.______._....,,.,,...,,,, : Yes q No 

Modifications/Exceptions:. Tape pant leas to boots and wear liaht colored clothina due to heaw tick 
infestation. Use insect repellants. Work-boots should have aaaresslve Iua to control SliD. triD. and fall 
hazards when traversinq or cominq up and down SteeD terrain. RemOta and selected lOCatiOnS ldue to 
habitat considerations) will reauire the use of snake chaDs/DantS.. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location 8 Use) _____............... q Z Emergency alarms _______....... II C 
Procedure for safe job completion per HASP : q Evacuation routes ______...___.._ q C 
Contractor tools/equipment inspected . . .._...._...._._......... q : Assembly points ..___ Py ; 

VIII. Site Preparation 
Utility Clearances Obtained for any areas of subsurface investigations X Yes 1 No 

IX.. Equipment Preparation Yes NA 
Equipment drainedldepressurized 
Equipment purged/cleaned ; : 
Isolation checklist completed 1 R 
Electrical lockout required/field switch tested R 
Bl~nds/misalignments/blocks & bleeds in place R 
Hazardous materials on walls/behind liners considered R 

X. Additional Permits required (Hot work, Confined Space Entry, Excavation etc.) .______...........,,.,.. 1 Yes Fl No 
If yes, contact the h’ealth Sciences Department 

Xl. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect individuals from hazards associated with this task. Avoid insect nestina areas to the extent DOSsible 
as well as poisonous plant varieties dtscussed in the bioloaical hazards section. Buddv svstem: GPS or 
cornpass and maps for remote areas. Rooe handrails shall be used for traversina. ascendina. and 
dascendina hillside anales qreater than 45O slope. 

Permit Issued by: Permit Accepted by: 



SAFE WORK PERMIT 
Multi-media Sampling 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work kmited to the following (description, area, equipment used): Multi-media samolina rncludma soils and 

II. Names: 
Ill. Onsiie Inspectron conducted 7 Yes 1 No Initials of Inspector 

TtNUS 
SECTION II: General Safety Requirements (To be filled in by pens issuer) 

IV. Protective equrpment required Respiratory equipment required 
Level D RI Level B C Full face APR C Escape Pack c 
Level C 1 Level A 1 Half face APR C SCBA 1 

SKA-PAC SAR I Bottle Trailer 1 
Skid Rig 1 None 13 

Modifications/Exceptions: 

V. Chemicals of Concern Action Level(s) Response Measures 
None PID/FID> Retreat 

VI. Additional Safety Equipment/Procedures - Check appropriate box for ALL entries 
Hardhat ,___._..,._..__.................. 1 Yes 2 No Hearing Protection (Plugs/Muffs)...... 1 Yes !S No 
Safety Glasses .____,,.______......_ q Yes : No Safety belt/harness . . . . . . . .._____........... 1 Yes q No 
Chemical/splash goggles I Yes q NO Radio .._._............................................ 1 Yes 1 No 
Splash Shield _......._.............. Z Yes tS NO Barricades . . . .._................................. Z Yes Z No 
Splash suit/coveralls . . . . . . . 1 Yes ZNO Gloves (Type- Inner nitrile) ..____....,.,,_ q Yes 3 No 
Steel toe Work-boots tS Yes : No WorkJrest regimen . . . . . . . . . . . .._..._......... 1 Yes tB No 

ModifrcationsiExcepiions: Gloves - inner nitrile tvoe sumeons aloves. lavered if necessarv. Taoe oant leas 
to boots and wear liaht colored clothina due to heaw tick infestation. Use insect reoellants. Work-boots 
should have aoaressive Iuo to control slio. trio. and fall hazards when traversrno or comina up and down 
steeo terrain. Remote and selected locations (due to habitat considerations) will reauire the use of snake 
chaos/oants. Hard hats and hearina orotection at SSO direction. 

VII. Procedure review with permit aCCeptOm Yes NA Yes NA 
Safety shower/eyewash (Location & Use) . . ..__............. tB 1 Emergency alarms _..........___ H ; 
Procedure for safe job completion per HASP .___.._......__ 1 tE Evacuation routes . . . . . . . . . . . . tl3 Z 
Contractor tools/equipment inspected ,.,.______,,..__..__...... 1 

VIII. Site Preparation 
tB Assembly points ..___............. W 3 

Utility Clearances Obtained for any areas of subsurface investrgations : Yes IA No 

IX.. Equrpment Preparation Yes NA 
Equipment drainetidepressurtzed : B 
Equipment purged/cleaned c ia 
Isolation checklist completed 1 
Electrical lockout required/field switch tested ; : 
Blinds/misalrgnmentsiblocks & bleeds rn place : q 
Hazardous materials on walls/behind liners considered 1 q 

X. Additional Permits required (Hot work, Confined Space Entry, Excavation etc.) ,......._._..,.,_.._.... 1 Yes Gl No 
If yes, contact the He&h Sciences Department 

XI. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect 
c as well a 
compass and maos for remote areas. Rooe handrails shall be used for traversina. ascendina. and 
descendina hillside anales areater than 45” slooe. 

Permit Issued by: Permit Accepted by: 



SAFE WORK PERMIT 
Removal of Vegetation 

Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be tilled in by person performing Work) 
I. Work limited to the following (description, area. equipment used: Clearina of brush usina hand tools such 

es machetes and brush axes. 
II. Names: 

Ill. Onsite Inspection conducted 1 Yes 1 No lnibals of Inspector 
TtNUS 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D 13 Level B 1 Full face APR 1 Escape Pack 1 
Level C 1 Level A 1 Half face APR 1 SCBA 1 

SKA-PAC SAR 1 Bottle Trailer 1 
Skid Rig 1 None IX 

ModificabonslExceptions: 

V. Chemicals of Concern Action Level(s) Response Measures 
None None None 

VI. AdditIonal Safety Equipment/Procedures -Check appropriate box for ALL entries 
Hardhat __..__....__,,,,.,._.,........... 1 Yes 7No Hearing ProtectIon (Plugs/Muffs)...... 1 Yes @No 
Safety Glasses .._....... HYes 1 No Safety belt/harness ..___................. : Yes 1 No 
Chemical/splash goggles 1 Yes fZl No Radro . .._.................................. Z Yes 1 No 
Splash Shield .._.________...,.._.___ 1 Yes IZ No Barricades ..___.,....._.____..,,.................. 1 Yes 1 No 
Splash suit/coveralls _.....,._____ 1 Yes ;No Gloves .._._..____..,,..._........................... @ Yes Z No 
Steel toe Work-boots q Yes Z No Work/rest regimen ___.._...,.,._______........ 1 Yes z No 

and liaht colored clothina due to heaw tick infestation. Use insect reoellants. It is also recommended that 
the work-boot have soles with aaqressive IUP to control slio. trio, and fall hazards when traversina or coming 
uo and down steer, terrain. Remote and selected locations (due to habitat conslderationsl wtll reauire the 
1 
excst. Wear Twek if &son iw or other oo~sonous slants are m the areas to be cleared. 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location 8 Use) . . . . . . . . . . . . . w 1 Emergency alarms ..________ &I ; 
Procedure for safe job completion per HASP . . . . . Z 0 Evacuation routes .._._.. q : 
Contractor tools/equipment Inspected ____...................... I q Assembly points q : 

VIII. Site Preparation 
Utility Clearances Obtained for any areas of subsurface investigations 

IX.. Equipment Preparation 
Equipment drainetidepressurized 
Equipment purgecl!cleaned 
Isolation checklist completed 
Electrical lockout required/field switch tested 
Blinds/misalignments/bloclcs 8 bleeds in place 
Hazardous materials on walls/behind liners considered 

X. Additional Permits required (Hot work, Confmed Space Entry, Excavabon etc.) . . . . . . . . . . . . 1 Yes : No 
If yes, contact the Health Sciences Department 

Xl. Special instructions, precautions: The above selected PPE and safefv control measures are intended tg 
protect individuals from hazards associated with this task. Avoid identified nestino areas to the extent 
possible es well es ooisonous slant varieties discussed in the bioloaical hazards section. Buddv svstem: 
6 
descending hillside anoles greater than 45” slope. 

Permit Issued by: Permit Accepted by: 



Permit No. 

SAFE WORK PERMIT 
Surveying 

Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the following (descriptron, area, equipment used): Site survevina fnonintrusive) activities 

II. Names: 
III. Onsite Inspection conducted T Yes K No Initials of Inspector 

TtNUS 
SECTION II: General Safety Requirements (To be filled in by permit rssuer) 

IV. Protective equipment requrred Respiratory equipment required 
Level D a Level B z Full face APR : Escape Pack 1 
Level C 1 Level A C Half face APR 1 SCBA z 
Detailed on Reverse SXA-PAC SAR ; Bottle Trailer 1 

Skrd Rig None B 
Modifications/Exceptions: 

V. Chemicals of Concern 
None 

Response Measures 
None 

VI. Additional Safety EquipmenVProcedures - Check appropriate box for ALL entries 
Hardhat ..,..____..,...___............... Z Yes RI No Heanng Protection (Plugs/Muffs)...... : Yes IR No 
Safety Glasses _.................... 1 Yes 1 NO Safety beluharness .___....................... : Yes g No 
Chemical/splash goggles 1 Yes B NO Radio ______..._._..................................... 1 Yes : No 
Splash Shreld ___.................... 1 Yes q NO Barricades .______...........__..................... : Yes RI No 
Splash suit/coveralls . . . . . . . . 1 Yes MN0 Gloves (Type- 1 No ) ,.._____...... 1 Yes 
Steel toe Work-boots . q Yes Z No Work/rest regimen .,____.___.................. 1 Yes II No 

Modifications/Exceptions: Lonq oants and sleeved shirts. Taoe oant leas to boots and ~aar liaht colored 
clothing due to heaw tick infestation, Work-boot should have an aaaressive lua to control slio, trio. and fall 
hazards when traversina or comma uo and down steep terrain. Remote and selected locations fdue to 
habitat considerations) will reautre the use of snake chao%ants. Gloves and safetv glasses at SSO 
direction. 

VII. Procedure review with permit acceptors Yes NA 
Safety shower/eyewash (Location B Use) . . . . . . . . . . . . . . . . . . . . 1 ; 
Procedure for safe job completion per HASP . . . . . . . . . . . . . 1 
Contractor tools/equipment inspected . . . . . . . . . . . . . . . . . . . 1 0 

VIII. Site Preparation 

Yes NA 
Emergency alarms ..__........... tR : 
Evacuation routes ..___________ rR I 
Assembly points ..____..._..... El Z 

Utility Clearances Obtained for any areas of subsurface investigations 1 Yes L1 No iI NA 

IX.. Equipment Preparation Yes NA 
Equipment drainerildepressurized ___.........______.............................................................................. 1 
Equipment purgedlcleaned ____.,,...___.._......,........,.,,.............................,............,,..................,......... 1 : 
Isolation checklist completed . . . . . .._.._____.................................,,..........,....................,................,..... 7 
Electrical lockout requrredlfield switch tested . ..____......................................................................... L : 
Slindslmisalignments/blocks 8 bleeds in place ____.._..........___......................................................... 1 
Hazardous materials on walls/behind liners considered .._____._....._.___........................................... 1 z 

X. Addibonal Permits required (Hot work, Confined Space Entry, Excavation etc.) __..,,._______...... 1 Yes II No 
ff yes, contact the Health Sciences Department 

Xi. Special instructions, precautions: The above selected PPE and safetv control measures are intended to 
protect individuals from hazards associated with this task. Avoid insect nestina areas to the extent oossible 
as well as poisonous olant varieties discussed in the bioloaical hazards section. Suddv svstem: comoass 
and maos for remote areas. Rope handrails shall be used for traversina. ascendina. and descending 
e hillside an le 

Permit Issued by: Permit ‘Accepted by: 

-- 



Permit No. 

SAFE WORK PERMIT 
Equipment Decontamination 

Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 
I. Work limited to the followmg (description, area, equipment used):Decontaminatlon of eauiwnent and 

samplinq tools. 
II. Names: 

III. Onsite Inspection conducted 1 Yes X No Initials of Inspector 
TtNUS 

SECTION II: General Safetv Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D Iz Level B 1 Full face APR 1 Escape Pack 1 
Level C 7 Level A 1 Half face APR I SCBA : 
Detailed on Reverse SKA-PAC SAR 1 Bottle Trailer 1 

Skid Rig None El 
Mod~f~cationsiExceptions: If any chemicals are used in decon. consult and follow MSoS requirements 

V. Chemicals of Concern 
None 

Ac$eLevel(s) Response Measures 
NO”= 

VI. Additional Safety Equipment/Procedures - Check appropriate box for ALL entries 
Hardhat ___._............................ 1 Yes El No Hearing Protection (Plugs/Muffs)...... 1 Yes I No 
Safety Glasses IYes 1 No Safety belt/harness ._._.___....._..___........ 1 Yes q No 
Chemical/splash goggles 1 Yes 1 NO Radio ..___..__.._.............................. 1 Yes 1 No 
Splash Shield ______............_.... 1 Yes 1 NO Barricades ________._.,.,.,......................... 1 Yes 1 NO 
Splash suit/coveralls ..______.... Z Yes TNO Gloves (Type- ) .._..... 1 Yes X No 
Steel toe Work-boots ,....__.,._. q Yes Z No Work/rest regimen ,,_..____..,._.__.....,,.... 1 Yes q No 

Modifications/Exceptions: If steam or hlah-oressure washina is DerfOrmed. wear safetv alasses and 
faceshIeld, or chemical splash qoqqles. Also. wear splash suit and aloves as dlrected bv SSO. 

VII. Procedure reYieW wtth permit aCCeptOm Yes NA Yes NA 
Safety shower/eyewash (Location & Use) II 1 Emergency alarms ._.,..._.__.._.... q Z 
Procedure for safe job completion per HASP ._............. I q Evacuation routes .__..,____.._______ I23 1 
Contractor tools/equipment Inspected 1 q Assembly points .._...._....____..... q 1 

VIII. Site Preparation 
Utility Clearances Obtained for any areas of subsurface mvestigations I Yes 1 No q NA 
Note: For areas soecifled bv NSWC Crane, aiven industrial development 

IX.. Equipment Preparation Yes NA 
Equipment drainedldepressurized ,_.,_.___......_.___.........,,..,............................................................. 1 q 
Equipment purged/cleaned _____..................................................................................................... L 
Isolation checklist completed ._...._.......,,,,._...................,............................................................... 1 

i 

Electrical lockout raqulretifield switch tested ..,,._._.___._______......,.,.................................,......,,........ 1 E3 
Blinds/misalignments/blocks B bleeds in place . .._._..__............................................................. 1 g 
Hazardous materials on walls/behind liners considered ,,.,.,,....._________..............,.......................... 1 63 

X. Additional Permits required (Hot work, Confined Space Entry, Excavation etc.) .._._.__.___._._. 1 Yes 0 No 
If yes, contact the Health Sciences Department 

Xl. Special mstructions. precautions: The above selected PPE and safetv control nwasures are intended to 

Permit Issued by: Permit Accepted by: 



ATTACHMENT V 

MEDICAL DATA SHEET 



MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by all on-site personnel and kept in the command 
post during the conduct of site operations. This data sheet will accompany any personnel when 
medical assistance is needed or if transport to hospital facilities is required. 

Project 

Name Home Telephone 

Address 

Age Height Weight 

Name of Next Kin 

Drug or other Allergies 

Particular Sensitivities 

Do You Wear Contacts’ 

Provide a Checklist of Previous Illnesses or Exposure to Hazardous Chemicals 

What medications are You presently using? 

Do You have any medical restrictions? 

Name, Address, and Phone Number of personal physician: 

I am the individual described above. I have read and understand this HASP 

Signature Date 
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1.0 GENERAL 

This Standard Operating Procedure (SOP) was prepared as outlined in references (a) and (b) above, for 
conducting field activities requiring unexploded ordnance (UXO) and chemical warfare agent (CWA) 
support under the Comprehensive Long-term Environmental Action Navy (CLEAN) contract. All personnel 
conducting operations under this SOP must read and understand applicable parts of references (a) 
through (j) prior to commencing any work described within this SOP. The work plan, health and safety 
plan, and other referenced SOPS submitted for the purpose of accomplishing work covered by this SOP 
are to be considered supporting documents to thts SOP. 

2.0 PURPOSE 

This SOP is generic in nature and applies to all operations involving UXOs and/or CWAs support during 
field operations at various U.S. Navy installations throughout the United States under the CLEAN contract. 
It provides procedural requirements for any activity involving UXO and CWA. It provides detailed 
procedures for the location, identification,, documentation, and emergency actions on UXOKWA activities. 

3.0 APPLICABILITY 

This SOP applies to all personnel performing activities associated with UXOs and CWAs. This includes 
personnel of the prime contractor as well as personnel of any subcontractor. This SOP also applies to 
persons who may visit the site during the conduct of UXOlCWA activities. Compliance is mandatory for all 
Tetra Tech NUS (TtNUS) personnel, subcontractors, and visitors to the site where UXOlCWA activities 
are in progress. 

4.0 RESPONSIBILITIES 

The TtNUS Project Manager IS directly responsible for seeing that all applicable rules and regulations are 
complied with, and that all necessary safety precautions are taken to conduct operations in accordance 
with this SOP. 

It is the responsibility of the Project Manager to ensure that all personnel conducting field activitiei in 
accordance with this SOP have the proper training (includmg hazard control briefings) and, if required, the 
proper certifications for the job being performed. The onsite TtNUS Health and Safety Officer will assume 
these responsibilities in the absence of the Project Manager. 

5.0 LOCATIONS OF OPERATIONS 

The field activities to be conducted during support of the CLEAN contracts can be performed at a variety 
of locations throughout the United States. Wherever the installation is located, a detailed site description, 
discussions of known and/or suspected contamination sources, and results of previous studies will be 
provided to field personnel. 

If available, the initial evaluation, consisting of preliminary risk assessments (including discussions of 
probable contaminants, transport pathways, identification of potential receptors, and preliminary evaluation 
of human health and environmental concerns), preliminary identification and evaluation of remedial action 
alternatives, and preliminary identification of applicable or relevant and appropriate requtrements (ARARs) 
will also be made available to field personnel conducting activities at the Installation. 

6.0 PERSONNEL QUALIFICATIONS AND REQUIREMENTS 

6.1 Personnel Qualifications: Qualifications for those personnel actively involved in UXOlCWA 

019611/P T&m Tech NUS, Inc. 
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operations shall be as follows: 

a. UXO personnel shall be graduates of the U.S. Naval Explosive Ordnance Disposal (EOD) 
School, Indian Head, Maryland. 

b. The lead UXO Supervisor for the operation will have been awarded the Master EOD 
Badge and have served at least 15 years in milrtary EOD assignments, of which more 
than 10 years were in a supervisory position. 

c. UXO personnel must meet the requirements as stated in the Site Health and Safety Plan, 
consistent with OSHA 29 CFR 1910.120, paragraph (e). 

6.2 Personnel Requirements: During any activity where the possrbility that UXOs and/or CWAs may 
be encountered (no matter how remote), the following requirements will be met: 

a. One EOD-qualified technician will be required to support each field team engaged in 
operatrons in areas that might contain UXOs/CWAs. 

b. One EOD-qualified person will be present at the site during all activities to provide 
UXOKWA support in the event their services are required. 

7.0 PERSONNEL LIMITS 

The achvities to be conducted under the CLEAN contract will not normally be conducted in areas requiring 
maximum personnel limitations. Work will not be permitted unless at least two persons are present in the 
work area. The provisrons of 29 CFR 1910.120 concernmg personnel qualifications and requirements will 
be followed while workmg on sate. Any personnel limitation requirements that may be in force by the 
Installation Safety office will be adhered to at all trmes. 

During all hazardous operations related to searching or screening for UXO or any hazardous 
UXO/explosive related service, the “buddy system” (29 CFR 1910.120, paragraph (d) (3)) must be used, 
with one of these persons being a qualified and approved TtNUS EOD technician. 

8.0 MATERIAL LIMITS 

Explosive materials will not be used during the operations covered by this SOP. Bulk kquids to be used 
for the decontamtnation of equipment will be in P-gallon containers or less. Material Safety Data Sheets 
(MSDSs) will be kept on file in the Installation Fire Department and at the TtNUS Command Post. 

9.0 SAFETY REQUIREMENTS 

9.1 Reference Safety Requirements: The safety requirements that apply to the UXO/CWA operations 
covered under this SOP are: 

a. 

b. 

NAVSWCINST 5100.6; Subj: Occupational Safety and Health Program. 

NSWCDDINST 5104.1: Subj: Control of Emissions (EMCON) Causing Hazards of 
Electromagnetic Radiation to Ordnance (HERO). 

C. OSHA29CFR1910-120and1910.134. 

d. NRC 10 CFR, Part 19,20. and 40. 

Tetra Tech NVS. Inc. 
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9.2 

e. NAVSEA S0420-AA-RAD-010. dated 01 October 1991. 

Specific Safety Requirements: The specific safety requirements for UXO/CWA operations are as 
follows: 

a. 

b. 

All operations will be suspended if so ordered by the Installations Range Control. 

If UXO/CWA or suspected UXOKWA is encountered, all operations in the affected area 
will cease, the affected area will be evaluated, and notification will be made in accordance 
with Section 11 .O of thus SOP. 

c. TtNUS UXO technicians (EOD-qualified) will be present during UXO-related activities. 

d. Installatron approved communications equipment (two-way radios) will be onsite during 
any operation. HERO restrictions will comply with Reference 9.1 b. above. 

e. Standard work practices as outlrned in the site work plan will apply. 

10.0 PERSONAL PROTECTIVE EQUIPMENT (PPE) 

The following PPE will be worn by personnel on site. Items marked with an asterisk (‘) will be available 
and will be used, if necessary, as determined by the TtNUS Site Safety Officer. 

a. Safety glasses 

b. Safety shoes (and protective overboots/or steel-toe rubber boots’) 

C. Cotton clothing (with protective coveralls’) 

d. Gloves (type to be determined by TtNUS Site Safety Officer) 

e. Respiratory protection equipment* (29 CFR 1910.134) 

f. Hearing protection* 

Q. Hard hats’ 

Additional equipment may be required on a site-specific basis. Equipment will be selected by the Site 
Safety Officer (SSO) and the Project Manager in accordance with the Work Plan and appendices. 

11.0 EMERGENCY RESPONSE AND CONTINGENCY PLANS 

11.1 Emergency Contacts: In the event of an emergency, notificatron will be made to the following in 
the order presented or in the order dictated by the installation: 

a. Emergency Frre and Medical Assistance 

b. Installation Safety Office 

C. Installation EOD Office 

d. Installation Environmental Office 

01961 l/P Tetra Tech NUS, Inc. 

~--- __. -..l._ . 



Subwt Numb.2 Page 
UNEXPLODED ORDNANCE AND HS-2-0 50112 
CHEMICAL WARFARE AGENTS RwlSlwl Effed~ve Date 
ACTIVITIES 0 08/99 

e. TtNUS Site Supervisor (Field Operations Leader) 

- 

1. TtNUS Project Manager 

Most activities to be performed during field work should not be conducted within buildings. In the 
event of an emergency, all site personnel will be evacuated to a predetermined location away from 
the work place. Emergency Response Planning will follow in accordance with 29 CFR 1910.38(a). 
TtNUS will utilize the lnstallahons Base Fire Protection and Emergency Services in emergencies 
or potenttal emergencies. 

11.2 Contingency Plans: The following contingency plans will be implemented: 

a. Pre-Planninq - Upon arrival at the base, the TtNUS Field Operations Leader and/or Site 
Safety Officer will meet with the Base Fire Protection Department, Base Security 
Personnel, and Emergency Services to notify them what activities are to be undertaken 
and where. All site personnel will be required to follow base emergency procedures and 
will rely on base servrces to handle emergency calls when needed. Medical services will 
be provided by the base if available or off site by local medical servrces. 

Hand-held radios will be available at the work site for communications between field 
teams and Range Control. 

b. Emerqencv Escaoe Procedures and Assianments - Upon notification of a site emergency 
that requires evacuation, all site personnel will proceed to predetermined locations based 
on emergency location and wind directions. If personnel cannot reach these locatrons 
without danger to their lives or health, and alternate meeting place will be designated 
during the daily hazard control briefing. Personnel will be trained to remarn at the refuge 
location until directed to resume work, or leave the sate. 

C. Procedure to Account for Site Personnel - The site work force will be small enough that 
accountrng for personnel will not be a problem. Accounting for personnel will be the Field 
Operations Leader’s responsibility. This will be accomplished by taking a roll call usrng 
the sate log book. 

d. Rescue and Medical Duties - A physician-approved first aid kit, an ANSI-approved eye 
wash station, and a Class ABC fire extinguisher wrll be readily available on site. Site 
personnel will not be authorized to participate rn emergency rescue operations. 

e. Activation of Emeraencv Response Procedures - Should any emergency occur which 
requires the support of outside services, the appropriate contacts will be made by the 
Field Operations Leader. A list of the appropriate contacts will be posted at the 
Command Post. Hand-held radios will be the primary means of communications. 

f. Airborne Chemical Release Continoencv Plan - 

(1) Chemical Release Monitoring - every member of the site team will be responsible for 
observing and reportrng any gross chemical releases or conditions that could lead to 
releases. Air monitoring will be performed as described in the site work plans and the site 
health and safety plan. 

(2) Response to Measured Airborne Chemical Releases - the readrngs on monitoring 
instrumentation will be compared to the action levels specified in the work plans and the 
site health and safety plan for the purpose of protectrng the health and safety of onsite 
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personnel. If the concentrations shown on the instruments suggest that the hazardous 
materials can exceed the following levels at the perimeter of neighboring residential or 
commercial property, the TtNUS Field Operations Leader and/or the Site Safety Officer 
will notify the base fire department. 

Parameter 

Total Organic Vapors 

Flammable Vapors 

Action Level Note: 

50 pm SUGGESTED LEVELS 
ONLY 

10% of the Lower 

9. 

12.0 

a. 

b. 

C. 

d. 

13.0 

Explosive Limit (LEL) 

(3) Response to Sudden Airborne Chemical Releases - If a field operation onsite results 
in a release of a concentrated vapor from a pressurized container (which will normally 
result In a visible plume), personnel will leave the area for the predetermined-upwind 
assembly point quickly. but without panrc. TtNUS Field Operations Leader and/or the Site 
Safety Officer will notify the base fire department as soon as possible. The potential for 
such an event to occur during planned activities is not considered to be significant. 

Liquid Release Monitorinq - Every member of the site team will be responsible for 
observing and reporting any liquid chemical releases or conditions that could lead to a 
release. If field operations on site result in a release of liquid chemicals In the absence of 
vapors, field personnel will attempt to contain the liquid by means of berms constructed 
with available equipment. If the work team cannot control the spill, they will leave the area 
for the assembly point quickly, but without panic. The TtNUS Field Operations Leader 
and/or the Site Safety Officer will notify the base fir department. This is not consrdered to 
be a significant event during operations, however, In the unlikely instance that it should 
occur, field personnel may effect defensive efforts, providing that such a response does 
not appear to present a chemical overexposure or other personal health or safety 
concern. 

SAFETY POINTS OF CONTACT 

Installation Safety Management Branch 

Installation Ordnance Officer and/or EOD Officer 

lnstallatton Radiation Officer 

Installation Environmental Office 

TOOLS AND EQUIPMENT 

Major items of equipment and instrumentation that may be required for UXOICWA operations covered by 
this SOP are presented below by category: 

13.1 Protectrve Equipment 

a. Respiratory Protectrve Equipment (APR or SCBA) 

b. Dermal (chemical resistant) protective equpment 

C. Other items (hard hats, safety glasses, etc.) 

019611/P Tetra Tech NUS. Inc. 
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13.2 Air Monitoring Equipment 

a. Exploswe/On Meter (Combustible Gas Indicator) 

b. Direct reading Organic Vapor Analyzer (PID or FID) 

c. Radiatron Survey Meters and TLD Badges 

13.3 Geophysical/hydrology/Survey Instrumentation 

a. Magnetometer (G-656 AG) 

b. Electromagnetic Terrarn Conductivity Meter (EM-31) 

C. Water Level Indicator/Recorder 

d. Survey equipment (transit, tripod, etc.) as required 

e. pHfTemperature/Conductivity Meter for water samples 

13.4 UXO Support Equipment 

a. GA-72CV Magnetic Locator (passive instrument) will be used for UXO surface survey 
during UXO activities. The GA-72CV detects the magnetic field of any ferromagnetic 
object. 

b. MG-220 Magnetic Gradrometer (Down-Hole Magnetometer) will be used to conduct 
downhole UXO checks. The MG-220 detects the magnetic field of any ferromagnetic 
object as it is lowered Into a borehole. 

C. Marking tape, pin flags, stakes 

13.5 CWA Support Equipment 

a. Chemrcal Agent Identification Krts (M16A2 Kit) 

b. ICADs (Individual Chemical Agent Detector) 

13.6 Decontamtnation Equipment 

As required by the level of protection for each site. See Site Health and Safety Plan. 

13.7 Hand Tools 

As may be required. 

13.6 Miscellaneous 

As may be required. 

14.0 ENVIRONMENTAL CONCERNS 

The field operations covered by this SOP will be performed in such a manner as to mtmmize the effects of 

01961 l/P Tetra Tech NUS. Inc. 
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pollution of air, water, or land and to control noise and dust within reasonable limits. 

Every effort will be made to: 

a. 

b. 

C. 

Protect the land areas and to preserve them in their exrstrng condition. 

Protect water resources. including measures for run-off or run-off controls if applicable. 

lmolement sediment control measures, where warranted. These measures will also be 
Implemented to control erosion. 

Usually, field operatrons will generate solid and liquid waste requinng onsite handlrng and possible offsite 
disposal. The major types of waste to be generated, their environmental concerns, and their handkng and 
drsposrtion are summarized below: 

a. Personnel and equioment decontamination fluid containers will be disposed off site following a 
thorough decontamrnation. Liquid waste will be included with the well purging and development 
fluids. 

b. PPJ will be double-bagged and will be the responsibility of TtNlJS to dispose of according to 
applicable regulations. Disposal will be off site. 

It is not anticipated that any chemical releases will occur during the field activities. 

The MSDSs for chemicals being brought onto the installation for use in field operations will be located at 
the Frre Department and at the TtNUS Field Command Post. 

15.0 UXOICWA PROCEDURES FOR FIELD OPERATIONS 

15.1 General - field procedure for work on the CLEAN contract can include any or all of the following 
tasks: 

a. Initial entry into suspect areas for 

b. Surface and subsurface sampling, 

C. Monitonng well installation, 

d. Exploratory trenching, 

e. Geophysical surveys, and 

f. Other miscellaneous operations. 

15.2 Initial entry - initial entry into suspect areas require an EOD-qualified technician with a 
magnetometer (GA-72CV) to screen a path into the area. The screened area is marked with 
lanes using either pin flags or marking tape. Suspect items on the surface and subsurface 
magnetic anomalies will be marked, usually with a different color tape or pin flag, and will be 
avoided by team members. The site where the work is to be conducted will be thoroughly 
screened for UXOKWA contamination prior to any work commencing. All personnel wilt Stay 
wrthin the cleared areas and not venture out into areas not screened. If an area that has magnetic 
anomalies cannot be avoided, the EOD-qualified technician will hand excavate down to the 
anomaly to check to see if a hazard exists. If the excavation reveals a hazard, the emergency 
notification procedures in paragraph 11 .O will apply. 

01!36,1,P TetraTech NW Inc 
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15.3 Sampling - sampling will be conducted in accordance with established protocols and 
methodologies. Site specific sampling requirements will be presented in the work plans and in the 
Fieldwork Standard Operating Procedure. 

Sites potentially contaminated with UXO/CWA will be screened by EOD-qualified technicians prior 
to sampling. A magnetometer (GA-72CV) will be used to screen entry Into a suspect area as in 
paragraph 15.2 above. Lanes will be marked and suspect items and subsurface anomalies will be 
identified and avoided. The Immediate sampling area will be surface screened for the sampling 
team. 

Prior to any subsurface intrusive sampling, another check with a magnetometer needs to be 
accompllshed. The GA-72CV Magnetic Locator can be used for collecting subsurface samples 
not greater than 0.5 feet. If excavation of a bore hole or hand auguring hole is to exceed this 
depth than the MG-220 Magnetic Gradiometer (downhole magnetometer) should be utilzed and a 
reading taken at every two feet of depth. 

If an anomaly is detected then the location will be marked and avolded and the sampling location 
relocated to a clean area. If the sampling location cannot be relocated then the EOD-qualifted 
technician will hand excavate down to the anomaly to determine if it is hazardous. If it is not 
hazardous, the object will be set aside and the sampling event WIII continue. If the object has 
been determined to be hazardous or suspect. the sampling team will move out of the area and the 
emergency procedures listed in paragraph 11 .O will be implemented. 

15.4 Monitoring Well Installation - the area within a 50-foot radius of the borehole and the off-road 
access path will be screened with the GA-72CV magnetometer and be cleared of all metal objects 
found. Once this is accompltshed. the area should be clear of all UXO and the area around the 
borehole site will be marked using colored marking tape and/or pin flags. Heavy equipment such 
as front-end loaders, backhoes, and bulldozers will not be used to develop or establish drill sites. 
The following action will be followed: 

a. The GA-72CV magnetometer will be used directly over the borehole site to check for 
burled items down to 0.5 feet. After a surface check, the EOD-qualified technician WIII 
hand auger down to a depth of two feet and check down the hole using the MG-220 
magnetometer. 

b. Once the hand auguring hole has been cleared.the drill rig will be positioned over the 
proposed borehole. Drilling will commence to a depth four feet, the drill auger will be 
removed from the borehole, the drill crew chief and UXO personnel will make 
observations of the soil from the core barrel and the soil removed from the hole by hand 
auger (if needed). The drilling log and lithologlc log will be maintained in accordance with 
standard practices, noting any metal objects that may be found. 

C. The drilling derrick will be secured and the drill ng moved to a position at least 20 feet 
from the borehole. 

d. 

e. 

The borehole will be checked again with the MG-220 magnetometer. 

If UXO or magnetic anomaly is present, the borehole will be abandoned and another 
locabon selected. The new borehole should be at least SIX feet from the original borehole. 
If an UXO or anomaly is not detected and the clearance is given, the drill rig shall be 
positioned back over the borehole. and drilling will proceed to the next depth (6 feet). 

f. Repeat above steps, at intervals of 2 feet, until a depth of 10 feet is reached. At the 10 

Tetra Tech NUS. Inc. 



foot interval, a magnetometer reading shall be taken with the MG-220 set on the 
maximum sensitivity. The instrument will detect larger objects, approximately 100 tbs.. 
that would be expected at this depth depending on density from 4 to 13 feet. 

9. After reaching the depth of 10 feet, the above steps will be repeated at intervals of 4 feet, 
until the desired depth is reached. 

15.5 
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Exploratory Trenching and Excavation - at times, exploratory trenching will be utilized to determine 
the lateral extent of a landfill, burial pit, or subsurface geophysical anomaly. Trenchrng and 
excavatron to uncover a subsurface area will be conducted using a backhoe, an excavator, or 
sometrmes a front-end loader. The following procedures will be utilized to conduct these 
operations: 

a. 

b. 

C. 

d. 

e. 

f. 

The surface of the area to be trenched or excavated will frrst be swept with the GA-72CV 
magnetometer. Anomalies will be hand excavated to determine if hazardous. 

No more than 0.5 feet of surface soil will then be removed from the area of concern. 

The heavy equipment will be removed at least 20 feet away from the area, and the area 
will be checked with the MG-220 magnetometer. If the area is a trench, the entire length 
of the trench will be checked with the MG-220 and the excavation can continue two feet at 
a time. If the area is a wide open area, it can once again be checked with the GA-72CV. 
but only 0.5 feet of soil removal can be excavated at a time. 

Anomalies will continue to be uncovered by hand excavation until the desired results are 
obtained and the trench/area is abandoned and refilled. 

Excavation will continue another 2 feet if using the MG-220 or 0.5 feet if using the GA- 
72CV magnetometer. Once again after the proper depth of soil is excavated the heavy 
equipment is removed from the area (>20 feet) and the area is rechecked with the 
magnetometer. 

The above procedures are followed until the desired depth is reached and/or the desired 
results are obtained. 

15.6 

Once the area or trench has been cleared, excavation can continue to the proper depth before the 
equipment is again moved away (at least 20 feet) and the area/trench 

Geophysical Surveys _ two instruments will be used to conduct geophysical surveys under the 
CLEAN contract. The EG & G Geometries magnetometer (G-656 AG) and a Geonics Terrarn 
Conductivity Meter @M-31). The magnetometer is a passive instrument, and the EM-31 is a 
active instrument and is commonly used to measure subsurface terrain conductivity. This 
information can be used for geophysical surveys, as well as for locating voids, discontinuities in 
soil structures such as boundaries of disposal pits and buried conducting objects.. An Ordnance 
Safety Analysis of the Geonics Model EM-31-D. Non-Contacting Terrain Conductivity Meter was 
conducted by the Naval Surface Warfare Center at the request of TtNUS in April 1993. The 
analysis concluded, in summary, that the “Geonrcs EM-31-D poses no ordnance safety hazard 
when operated in the normal survey mode, where the device is held at hip height.” However, the 
Geonics EM-31-D should not be used with the boom on the ground if ordnance is “present”. 

When using the magnetometer or the EM-31-D. an EOD-qualified technician will conduct a 
surface sweep of the area to be surveyed to ensure that no surface ordnance or other hazards 
exist. The magnetometer is a passive instrument, therefore, no special ordnance safety 
precautions are required. 

019611/P 
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The following procedure will be used to ensure the safe operation of the EM-31-D during the 
geophysical survey: 

a. 

b. 

C. 

d. 

The instrument will be turned on and calibrated off site 

Background readtngs will be taken off site and recorded in the field logbook 

The instrument will be turned off and taken to the first survey point. 

The instrument wll be placed on a stand or held at waist height (at least 1 meter off 
ground). turned on, and readings taken and recorded. 

e. After all readings have been taken at the survey point, the instrument will be turned off, 
removed from the stand, and taken to the next survey point. 

f. 

9. 

Steps c. and d. above will be repeated until all points have been surveyed 

The instrument will be turned off and taken off site, turned on, and background readtngs 
again taken. 

h. The geophysical survey is now complete. 

15.7 Miscellaneous Operations - due to the potential of UXOKWA material being encountered during 
field actwities, UXO support will be provided at all site locations. UXO support will be provided for 
any and all field activities that are in areas suspected to contain UXO and/or CWA. These areas 
also include those areas covered with water and creeks, canals, etc.. 

16.0 HAZARD CONTROL BRIEF 

A Health and Safety Hazard Control Briefing will be conducted prior to the start of onsite activities. The 
briefing will be detailed and will cover the information contained in the SOP and the Health and Safety 
Plan. Refresher briefings will be conducted as necessary for specific or unique actwitles. New personnel 
assigned to the project will receive an in-depth briefing prior to starting work. The following information will 
be given during the briefing: 

a. 

b. 

Overview of Task to be Performed 

OvervIew of Hazards 

- Unexploded Ordnance Hazards 
-Chemical Warfare Agents 
- Physical Hazards 

C. Overview of Standard Work Practices 

d. Overview of Training Requirements 

e. OvervIew of Emergency Response Actions 

1. Location of MSDSs 

Tetra Tech NUS, Inc. 



17.0 SECURITY 

There are no special security requirements. Field activities under the CLEAN contract are unclassified 
and normal security measures apply in accordance with references (e) and (i). TtNUS personnel and their 
subcontractors wll check in with the installation’s security office and be bedged for entfy into the work 
areas. 
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APPENDIX E 

GROUND WATER MONITORING WELL INFORMATION, BORING LOGS, 

AND WELL CONSTRUCTION DIAGRAMS 



TABLE 1 

DR NAVY WELL CHARACTERISTICS 
NSWC CRANE, CRANE, INDIANA 

..-.. .“_.. . . . . ““..“.. 

Alias 
“” “” 

1 WFS-fi&Ri 
( 06COlP3 
I 6-01 CP3-69 

1 06-OIA 
/ WES-&IA-61 

Note: units are in feet where not indicated 
TOG top of casing 
TOS= top of screen 
BOS= bottom of screen 
NA= not available 
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BORING LOG 
FIELD DATA I 

PIOJSCI WC Dale 
LOClllOll Job No. 
Drlll Rig IIISpSClOI Operatoc Surhcc El Boring No. WE+6-6-81 . .__. -.- . - .._.. ..-. 

I I I 
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1.0 PROJECT PLANNING 

A large amount of environmental and physical data has been collected in support of the Installation 

Restoration (IR) program. TtNUS has the responsibtlity of managrng this data in a basewide relational 

database and GIS. The contents of the database shall be outlined in the Sitewide Data Catalog (whrch at 

a minimum, contains the data fields Identified in Attachment 1). The Data Catalog shall outlme what data 

is contarned within the database (by investigatron, media, etc.), the generator of the data (TtNUS, Corps 

of Engineers, etc.), and the level of quality of the data where applrcable. It should be noted whether or 

not the analytical data were validated and to what level. It is the responsrbility of the TtNUS data 

manager to coordrnate with the NSWC Crane project team rn order to keep the Data Catalog current and 

make available the most recent version to all team members. A copy of the Data Catalog shall be 

maintained in the project central file at the office of TtNUS. It is the responsibility of the all team members 

to ensure that the Data Catalog IS correct and current and shall notify the TtNUS data manager of any 

newly generated data that wll support the needs of the project. 

Prior to every data collectron event, the TOM shall call a kick-off meeting to outline the data needs of the 

task order and to revrew the data flow process (Attachment 2). Attendees to the kick-off meetrng should 

rnclude the TOM, the Human Health Risk Assessment (HHRA) lead, the Field Operations Leader (FOL), 

the project chemist, the data management lead and the Geographic InformatIon System (GIS) lead. The 

data management lead shall dtstribute a copy of the database checklist (Attachment 3) and shall lead the 

project team through its contents. The database checklist will allow the project team to determine how 

the data will be managed and manipulated in order to achieve the project needs and objectives. A 

completed copy of the database checklist shall be maintained in the project central file and distributed to 

all members of the project team within seven days of the krck-off meeting. 

2.0 NEWLY GENERATED DATA 

Upon directive from SOUTHDIV to collect additronal site data, the TOM shall coordinate with the 

designated data management lead and GIS lead for the project. It is the responsibility of the FOL to 

comply with the sample and location nomenclature outlined in the Work Plan. It is also the responsibility 

of the FOL to coordinate with the GIS lead to ensure that all survey technrcaf specifications require the 

proper coordinate system, whrch is Indiana State Planar North Amencan Datum 1983 for the horizontal 

coordinates and National Geodetic Vertical Datum 1988 for the vertical coordinates. 

Prior to field mobrlization. the FOL shall coordinate wdh the Sample Management Coordinator (SMC) to 

initiate a sample tracking process. It is the responsibikty of the TOM to ensure that a sampling trackrng 

119912/P F-l ‘CT0 0056 
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procedure is implemented. Sample Tracking Request Forms, a sample tracktng database example, and 

example jar labels are included as Attachments 4. 5 and 6, respectrvely. In the event that a field change 

has taken place, the FOL is required to complete the Field Task Modification Request (FTMR) that will be 

forwarded to all members of the project team. 

According to all laboratory technical specifications for NSWC Crane, the analytical laboratones wrll be 

contractually requtred to deliver the analytical data in NSWC Crane standard Electronic Data Deliverable 

(EDD) format (Attachment 7). Particular attention should be paid to the EDD requirements for validated 

vs. non-valididated data. Once all samples and analyses have been accounted for, the SMC shall 

forward the analytical data to TtNUS for incorporation into the NSWC Crane database which is located on 

the Local Area Network (LAN) in Pittsburgh, PA. The NSWC Crane database structure is presented in 

Attachment 6. 

3.0 HISTORICAL DATA 

In the event that the NSWC Crane project team decides that existing hardcopy data not outlined in the 

Data Catalog (Attachment 1) needs to be incorporated into the project database, SOUTHDIV shall 

provide directtve to the appropriate consultant to incorporate the data into the project database. The data 

management lead shall review the hardcopy data and prepare a summary of the samples and analyses 

that need to be entered. The format of the summary table should be stmilar to the sample tracking 

database provided in Attachment 5. It is the responsibiltty of the TOM to review the sample summary 

table and verify that the entry of this data will satisfy the prefect requtrements. The data management 

lead shall physically edit the hardcopy analytical data to clearly designate which information on the 

hardcopy needs to be entered into the database. Copies of the marked-up data must be distributed to 

two separate parties for entry into an Excel spreadsheet. Upon completion of the dual-key entry, the data 

management lead shall electronically compare the two data files to identify discrepancies and correct the 

data appropriately. The database should then be queried against the sample summary table to ensure 

that all pertinent data has been entered and checked for accuracy. 

The data management lead shall coordinate with the GIS lead to acquire the sample location data 

(Attachment 6) for those samples that need to be entered. Sample location maps should be used to 

digitize the sample locations using the base mapping layer in the GIS. To the extent possible, the GIS 

lead shall capture, as metadata. the accuracy of the sample location maps used to digitize the location 

coordinates. If no sample location maps or other positional information exist for the historical data, the 

project team should evaluate the utility of this data in the NSWC Crane database. 



4.0 MAPPING AND GRAPHICS 

CADD mapping is generally provided by the activity. We currently do not use metadata to track changes 

to the mapping. In addition, Tri-Serwce Spatial Data Standards (TSSDS) are not utilized unless the 

mapptng from the base already incorporates them. TSSDS is not used in the final GIS, based on the wew 

that limited utility IS gained from the substantial time required to Incorporate the standards. 

In addition to CADD mapping, Digital Ortho Quarter (DOQ) Quads, Aerial Photography, and USGS 7.5 

minute Quads are obtained. The Quads are obtained from either the USGS or other suppliers, while the 

aerial photography is prowded by the actwty. As necessary, the images are warped to the 

predetermined coordinate system using MicrostatIon. Again, metadata are not used to track the changes. 

From survey data, sampling locations are organized. and then a sample-vs-location table is bulk so that 

the data can be loaded into the sample-data.dbf table (Attachment 8). 

5.0 THE ENVIRONMENTAL GEOGRAPHIC INFORMATION SYSTEM (EGIS) 

All environmental data collected in support of the NSWC Crane project shall be incorporated into the GIS. 

The themes, layers and database information contained In the GIS is outlined in the Data Catalog 

(Attachment 1). The NSWC Crane GIS shall be made available to all members of the project team. CD- 

ROM EGIS deliverables shall be made avaIlable upon request from SOUTHDIV. 

6.0 ASSIMILATION OF DATA FROM OUTSIDE SOURCES 

When environmental data is collected by a contractor other than TtNUS. It is the responsibility of the 

SOUTHDIV Remedial Project Manager (RPM) to notify the TtNUS TOM. The RPM should forward a 

scope of work directing TtNUS to coordinate with the contractor and incorporate their data into the 

basewide GIS. To the extent possible, the RPM should direct the Navy Contractor to supply the data to 

TtNUS in the format outlmed in Attachment 8. Once TtNUS has incorporated the data into the GIS. a 

hardcopy report shall be sent to the contractor for verification that all pertinent data have been 

Incorporated in a complete and accurate fashion. 

7.0 SOFIWARE 

TtNUS will standardize on the following software packages when managing and manipulating data for the 

NSWC Crane project: 
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. Data Management - Microsoft Visual FoxPro 6.0 

. GIS - ArcView 3.1 (see Attachment 9 for instructions) 

. Geostatistics (2-D Kriging) - Geosoft 3.1 b 

. 3-D Visualization EVS Pro 3.0 

. Ground Water Modeling - GMS 

l Statistical Analysis Statistica 5.1 

. Terrain Analysis - TerraModel 9.4.1 

8.0 STORAGE OF DATA 

TtNUS utilizes Microsoft NT for Networks as its Information Management System (IMS). The NT IMS has 

a storage capacity of 2 Gigabytes and currently serves over 110 desktop computers. The NT IMS 

automatically backs-up the system on a daily basis, thereby disallowing more than one day of wo!k being 

lost should the network crash or malfunction. The database management and GIS groups have been 

allocated distinct drives on the Local Area Network (LAN). All envlronmental data for the NSWC Crane 

Project shall be stored on \\nusrptbdcl\sdiv\NSWC_Crane subfolder of this drive on the NT Server. All 

tables, queries, programs and reports shall be saved in the NSWC-Crane.pjx file in Microsoft Visual 

FoxPro. The NSWC Crane EGIS shall be stored on \\nusrpitbdcl\gls\NSWC_Crane on the NT Server. 

All ArcView project files (‘.apr) shall be documented in a text file called readme_pro]ect.txt. This text file 

shall also be stored on \\nusrpitbdcl\gis\NSWC-Crane. 

CT0 0056 



ATTACHMENT Fl 

DATA CATALOG 

(Minimum Requirements) 



DATA CATALOG DATA FIELDS 

NSWC CRANE 

CRANE, INDIANA 

Category RFI Phase Medium Sample Type No. of Fraction 
Sampled Samples Analyzed 

I I I I I 
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THE DATA FLOW PROCESS 



THE DATA FLOW PROCESS 

MOWS: 

SAC = Sm@a Management Cootdinator 
DVM = Data Valiion Manager 
Da = Dam Marlagenlent Leader 
GEL - GIS Loader 
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PROJECT NAYE 

PROJECT MANAGER 

1 

2. 

3. 

. 

I. 

6. 

7. 

1. 

a. 

10. 

11. 

12 

MTAMSE PUNNUIB Cm 

PRWECT NIJNSDP 

PUNNING GATE 



Yrn no 

Yrn No 

mm 

Y-(*. 

mm 

‘I- MO 

Yrn MO 

mm 

nom 

Yrn No 

mm 

mm 

mm 

mm 

mm 

mm 

mm 

mm 
. 

mm 

--II-.. _ - -_-. . 



25 

36 

37 

30. 

39. 

40. 

.I 

4a. 

43. 

44. 

46. 

46. 

47. 

u 



51 

52. 

53. 

53. 
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SAMPLE TRACKING REQUEST FORM 



Sample Tracking and Date Management at Project Inception 

PROJECT START-UP CHECKLIST 

ATTACHED IS A PROJECT START-UP CHEWLlST (CAN BE FOUND IN DATA 
MANAGEMENT ROOM). WHENEVER A NEW PROJECT IS STARTED THE TOP PART 
SHOULD BE FILLED IN. A COPY SHOULD BE RENRNED TO THE DATA MANAGEMENT 
ROOM. KEEF ORIGINAL FOR YOUR RECORDS TO KEEF TRACK OF W-MT HAS BEEN 
PfjLOVlDED. IWG WILL CHECK Off WHEN AU INFORMATION IS RECEIVED 

FOLLOWlNG THIS PROCESS WlLL IMPROVE THE FOUOVWNG: 

l TURNAROUND TIME FOR DELWERAB ti NEEDED WHEN ALL RESULTS HAVE BEEN 
RECENED. 

. CONFIDENCE THAT ALL SAMPLE RESULTS HAVE BEEN RECEMD 

. CONSISTENCY OF SAMPLE NOMENCLATURE 

. CORREC’WESS OF SAMPLE AlTRIBUTES 

. RWIEW OF INVOICES 

. ENABLE IMSG PERSONNEL TO BEITER TRACK UPCOMING WORKLOAD 

- I 



PROJECT START-UP CHECKLIST 
INFORMATION NEEDED TO CREATE NEW DATABASE 

PROJECT NAME: 

a 

CTOtk JOB #: 

PROJECT MANAGER/CONTACT: 

L&US: YIN DUE DATE: 

VALlDAlEzYINIL DUE DATE: 

COMBINE WlTH HISTORICAL DATA: YIN 

SAMPLE DATA CHECKLIST: 

- SAMPLE NUMBERS AND ANALYSES (LOCATlONS,DEi’n+B) 

- SECTION OF WORKPLAN PEPJAINING TO SAMPLE NOMENClATURE 

- IABORATORYBOllLE REQUIREMENTS 

- LAB SPECS 

-=s 
- SAMPLE LOG SHEEI-S 

- DUPUCATE ID’S I ORIGINALS 

- SURVEY DATA I SAMPLE LOCATlON MAPS 

- BREAKDOWN OF PROJECT BY SITE I MATRIX FOR FUTURE PRINTOUTS 

- TABLE HEADERS (SEE EXAMPLE) 

TO’BE COMPLElED‘BY IMBG: 

- FINAL RESULTS GlVEN TO (PWIMSG) 

DATE: 

- SAMPLE DATA LOADED INTO NW/EXlSllNG PROJECT DATABASS 

- REiULTS LOADED INTO NEW/EXlSTlNG PROJECT DATABiSE 

PATHNAME OF PROJECT DATABASE: - 
- DATA LOADED INTO GIS 
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&mplmNlmbu bb# FmoUon 8ott lab Raa MRRec TmTh WO No bbOlW0~ 
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EXAMPLE SAMPLE JAR LABELS 



-cm IrnNus YT 

c Ttl 
1, &mm,, C,,w t’mjact: NW!S CHARLESTON 

yg;gg LocrtKxcl4sMl 

S.--Q,S No: 14-P-001-01 MEblxz SOIL 

DSlE I 
Tlms: 

I 
Plrmolw 4-c 

1 4lyslt: TCLVommm 

Ssmomdd 1-m RECRA 

1rnihHIE.k 
66, k.,,,n in. PlWjSOt NWS CHARLESTON 

yg$g$ Louliom14sua1 

LEO No: 144-001-01 Mstlk son 

I &s: I 
l-II Pmmve: 4-c 

hSlVSKTCL%+lWOWU TNNMLCpW 

! t#rAmdIw I- RECRA 

.- 

i m~I~N&14-hO01-01 MSWK son 

Dak mna Pmuw PC 

rprVlirOTTOFti 

ia@s No: 

I .cbw 
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ELECTRONIC DATA DELIVERABLE REQUIREMENTS FOR 

ANALYTICAL LABORATORIES 



ELECTRONIC DATA FORMAT REGUIREMENTS 

I .O INTRODUC-DON 

The laboratory is to provide 3.5‘ high density diskette(s) containing BePaW database (DBF) files 
the format specified in this Attachment. The electronic deliverable indudes all envimnmer 
samples. sample dilutions. sample reanalyses. and laboratory quality control samples. AU l n8fea 
the electronic deliverable muat agree exactly with the final entriaa mportsd on the hardcc 
date package eemplo result summaries. Any conecbons made to the hardcopy data muat aleo 
made to’the electronic file. Appropriate qualifiers as identified by the analytical pmtocol must also 
designated: laboratory QC noncompliince codes are not to be depicted. 

Each diskette is to be properly labeled with the laboratory name, project name, file name(e). i 
laboratory point of contact. Electronic files should be deliiered in the same fashion as am the h 
copy data packages. A separata .dbf file shell be made for each analytical fraction (by method) r 
each sample delivery gmup (SDG). The files shall be named with the first character being 
analytical fraction designator, followed by an undencore. followad by the SDG name. For exam1 
the file for the volatile fraction for SDG BROOl should be named V-BROOl.DBF. Addii. 
laboratory must provide a hardcopy listing all electronic files saved to the diskette. indiabng H 
analytical fraction and matrix the file data contained thetam pertain to. All electronic o 
deliverables an due within the same time established for the associated hardcopy data padcage@. 

In addition, the laboratory QC officer must read and sign a copy of the Quality Assuranm R 
% Form displayed on the next page of thii Attachment. Ekctmnic deliverables are not considerad 

complete without the accompanying Quality Assurance Review Form. 

Revision 4 
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I . , as the designated Quality AssUt’ance officer. hereby attest U 
all electfon~t deliverables have been thoroughly reviewed and are in agreement with the assodat 
hardcopy data. The endooed electronic files have been reviewed for accuracy (including signfiG 
figures). completeness and format. The laborztory will be responsibk for any labor time neasssary 
correct enclosed electronic deiiienbles that have been found to be in error. I can be mached at 
f if there are any questions or pmbleme with the endoaed em b 
deliienbles. 

SiiWtUl8: lit&: m: 

Revision 4 
KAC 1 l-l l-97 
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The analytical data shall be delivered electronically in a Dbase 111 file fOrTnat (fiiename.dbf). 
exact structure of the database is described in the table below. It shall be the responsibility of 
laboratory to ensure that all electronic entries are in strict accqrdance with the information provide 
on the Form I. 

An example database shall be sent for review prior to the first electronic deiiierable in Dbase ’ 
format. The example file will be examined for completeness and comments will be sent to U 
laboratory. Any questions regarding the electronic deliverable shall be directed to Patrick Hooper 
Brown ayd Root Environmental (412)921-8250. 

DATA FIELD FIELD I DATA FDXLD DRRCRIPTION 

LABORATORY C 25 L8bmroty mme. 

RATCIiJO C 10 Iabomwy code for baub of umple~ rncluded in = @vrn ruu. 

Revision 4 
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~DATA ma / DATA I FIELD 1 DATA- DESCBIPTION - 
ITYPEIWIDTHI 

PROJECT-Y0 , C 10 Idennhwa of Propz i’hnber m CLIUN Tad Order &?KI) munch 

C = Character string (everything shall be reported in capital letters) 
N = Numeric stMg (decimal place? am in pamntheses in field width column) 
D = Date (Ex: OSRSB7) 

Revision 4 
KAC 11-11-97 
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DATABASE STRUCTURE 



Database Structure 

The NAS Dallas m.mr daubarc shall contin 18 standard tables to sfore aI1 chemical. geological. and 
hydmgcolopal data The smtctom. indexer pnmvy keys. and relatiow for each table M defmed below. 

TABLE: well 
PRIMARY KEY: location 

1) ( Type of loutim 1. 
I 

in horizontal damn referaced in the HORIZ~DATUM 

8) I 
I Survevingmethodurcd 

5-4) I lAwhl& I- 

Tab&lidaa 
INDEX 
L.autmn 
Hd 
Vd 
lac nmE 

.RekmdTabk hwiz_dupm~wl 
*RekmdTag hd 
rbktion3 
*lbktaChikl vd 
WakmdTabk vat_dmrm_wl 
%kmdTag vd 

TABLE: laJype~vvl- valii nlu.5 lii fa Lot-YPE field in the ml1 table. 
PRIMARY KEY: la-type 



Table Smmwe 
PIELD TYPE ( DEs3uFnON 

l=-cypc. c (4) ) LocauonIye 
Damprion c (401 ( DcsmQnon of locmon WQe 

Table Indrra 
INDEX (TYPE 
l=-typ )Rimuy I 

TABLE: horir_dntum-wl - Vaiii value Iii for HOW-DAlVM field in the well t&k 
PRIMARY KEY: hd (hom_duwn~ 

TabieSmutun? 
PIELD (TYPE (DBBCRIFTION 
Horix~danml ( c (IS) ( Dammwhichx.ycoordmPu~RcQ i 

Table lndaa 
INDEX (TYPE 
hd thoriz-datum) If-W 1 
Tbbla Indexa 
lr4DF.x ITYPE 

h-ryp If-w I 

TABLE: vm’t~dmum~wl - Vtiid value iii for VERT-DATUM field in the well table. 
PRIMARY KEY: vd @‘m-datum) 

Tabksmrmvc 
FIELD ITYPE ) DESCRUTlON 
Vm-duum 1 CW) ) Datum m whii * cooldbma refkcfs I 

Tabk indam 
INDEX (TYPE 
vd(wrf-dmrml IRimuv I 

TABLE: rmnpkjma - Sampk da t&k 
PRIMARY KEY: n=mpk 

--- 



smus C(IO) 
wok date D (8) 
Validated L(I) 

toll-method C(10) 
ElDgmJ c (5) 

pmJ_m=m9= c cv 

sonu of rampk IOCUM - Normal or CXUVUUI 
Da III whzh sample was collccred 
Lognl tieId dcnormg whether or not data validation was p&,n,,ed 
on ample 
Sample collection medmd 
Clan mak onk (Navy) or p?o~ea number m which rhe smpk WII 
coll~ (e.g. “129”) 
hemal p,OJM -a fW which ChC dam Was on@nally 
gemmmd (e.g. “H- D.7. 

Relation I 
l RektcdChild 
VtehudT~k 
l l?hQdTllg 

Rcktion2 
l ibkmKhild 

Rektim3 - 
l RektedChild 

UektimI - 
l WuedChild 

TABLE: sacodc_wl - Saapk code valii value Iii for SACODE field in sample-dam&f 
PRIMARY KEY: vsodc 

DFSCRD7ION 
Sampk auk designating whaha sampk is a normal 
mvinmma~nl sampk, a field duplii or dK .vayc of fkld 

3 



INDEX ) TYPE 
sacode ( mmaw 

. 

4 



TABLE: qc~rypc~wl - Quality control valid value list for QC-TYPE Wd h mpk-bdbf 
PRIMARY KEY: qc-type 

TABLE: ma&-wl - M& valid value list for MATRIX field in gmpk-daadbf 
PRIMARY KEY: mamix 

(TYPE 1 DESCRWTION 
I C(4) ( Sample mama 
1 Ct25) ) Dampnon of sample mufix code 

TABLE wcll~wmplaion 
PRIMARY KEY: None 

TYPE 
CN) 
N WI) 

N (5.1) 

c 00) 
c (15) 
N 0.1) 
N (52) 
N(52) 

DESCRFrION 
unlquc locuiml “PllC 
Bkvuimloftopofmll&givcKiuldanlmfolmdk 
VBRT DATUM in the well table 
Dieter of the drilled hole in lashes 
Rule &wrculan: 
hok diiaeracasing id.AND.hok diamaaxuing od 
Aquifa name in which lhe screen msides 
Typsofmacrialinwhichthe-isconmuacdfmm 
Sacenrlotsizemth-duuofminch 
DcpdlklmvgmlmdsurfacemtheKlpofthc-(kfan) 
Deplhbelwgrmuldrumsctolhebotmmofme- 

I I I R&-ti I 

VBRT-DATUM in rhc well table. 



4D 
sca~matmal I C(I5) 1 Typz of matenal in whtch the seal is consttuctcd from 

fill~top~dcpdl N (6.2) Dqdt below Fund sutlb to the WI of fill ttutcnal (in kc.. 

fill-bet-depth N (62) Dcpttt below ground suris~e to the ~OCCWII of fill matatal (in 
feet). Rule Erpru.siv~ 
iflfill hot dcpdtXt.fill~top~d~~~bot~dcpth) 

till~matcnal c (20) Type of matenal ttscd for till. 
COtlltTtCnP M (4) Geologistk commettrr 

Table Index6 
INDEX (TYPE 
lOUttOn ( Rcgtlat 1 

TABLE: lithology 
PRIMARY KEY: None 

loaMtt I L.IUI 
top litho* I N 16.21 

taaotn~liilogy 
I 

N (62) 

TABLE: limOlogy-wl - Liilogy valid value list for IJSCS-CODE field in lithology.dbf 
PRIMARY KEY: uscs~caie 

rabksbmmim 
PIELD TYPE 1 DESCRWlW 
uscsco& c (4) 1 Unitled Soil Classiftation Savico Code 

dacrmr c m 1 Dcpaiptim of liology for given USC 

IN 
huliilogyypc 

scda 

6 



Table lndrra 
INDEX ITYPE 
uscr.code (Primw 

TABLE: coll~method~wl - Collection method valid value list for COLL~METHOD field in 
sample~dam.dbf 
PRIMARY KEY: toll-meth 

Tabh?Smlau~ 
FIELD (TYPE ) DESCRIPTION 
coll~mmhod I cm ( Sample coIleaton merhod I 

T8bl-e Indexa 
INDEX ITYPE 
coll~merhcd 1m-Y I 

TABLE: as-w1 - CAS number valid value list for CAS field in analytical msulwibf 
PRIMARY KEY: CLI 



I result I cm) 

MI goal 
W’ 
001cs 
idl 
mdl 
Cldl~Crql 

c (3) 
c (3) 
c (5) 
N (IS.@ 
N(I5.C. 
N (I5.6) 

d validad) I (null if dau wcm w 
*on or othenvuc) 

1 L.i ,f rnwwlt for me RESULT fiell 

I .-- . . .-,-, 
. --.- ( N(5 " 
. . . . ..-.. A 1 cc-. 

1 kble Indasc 
INDEX 
nfp 

1 TYPE 
I- 

uCmion2- 
l ftektedChild 
YtsktedTsbk 
vw8a?dT4 
Reimim3 
l RekwdChild 
‘RclmdTabk 
vlhlodT4 
Rdmioa4 - 
l RekwlC%ild 
l bkudTabk 
l Rek=dT4 

. 

. 



TABLE: unns-wl - Unb valid value list for UNITS field in malyrical-mub.dbf 
PRIMARY KEY: Unio 

Table seafwe 
FIELD 
IJnm 
tkscnpnon 

Y 
ia I 

nition of qualifier 1 

TABLE: xiacdm~wl - Andylical hcdon vaIlI valve Iii for FRACTION field in andytic~raulls.dbf 
PRIMARY KEY: fnaioll 

sima ITYPS 1 D?scRmOi 
Fm I c&w 1 Pmmacrorcbemialn8me 
Bac~nrrmC I c (35) IAaalytial-forgivanpmamcm 



TABLE: fluid 
PRIMARY KEY: None 

FIELD 
Lc.uuon 
Fluid date 

(TYPE I DE!XWPTION 
1 cm) 1 usiqw ioadon nxme 
1 D(8) 1 Dxemcawmm~wumkon 
, .I .D -.\ I .a __-.- -- _-is. -L.-i- . . .-7, . ..--. 

to w*mr I N (62) IDcpchbdmWgn 
mfp ( N(6.2) 1 DepIhhelmvm 

Tshk lt&ubns: 
Rdafion 1 
l RelwdChild locaim 
l RduodTshk well 
l RdUdTG3g loulion 

10 
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ATTACHMENT F9 

ARCVIEW GIS STRUCTURE 



ArcView GIS Structure 

The NAS Dallas ArcView GIS shall have the following dii suumlrc and damhue tahk SmIcalra. 

Part One: Directory Stnuture 

The following table dcfincr Ihe dirccmry smxturc and major file nameskypa located withii each 
diienory. 

hlain subdirectory First tier kond tk WYpa 
addiroatoti subdirecsoriea 

p:\giS\pmJCcl “Mf2\ dmbuc\ E 

c 

I 

1 

I 

I 

1 

ill-==- 

uordinmcdbf 
mnJe-f 
so- gw.dbf 
a-sdbf 
es-sddbf 
espKdbf 
well mmpletiondbf 
xif- gwdbf 
xic-so.dbf 
ti- sddbf 
XII mdbf 

I I 

2 
rhp\ 

WdCillg\ -\ 

snd all other-tiles. 
Auf&AD ftlcr 
Mlcmslxim tiks 
=WP~P .dbfJhx 
sallp~soshp dbf ahx 
=FL~ dbf Jhx 
sanp~mshp .dbfshx 
mdalIotherAVshqafila 
fikowdmgaIantcspaclfmdnwingl 
willkuutundardlcworkinnsubdll 



Part Two: Database Table Structure 

The ArcView GIS will contain scpamw dambut r&la to state analyriul. criteria. and coordinate 
infomwion. The MlcIyre of lhae tiles is prrvnted below. 

Analytic1 Data Table 

The following tab* lii alI the fields contained in rhc uulylic dambsC tab*. 

I I IKesuIt I 
) 

“_ .- -.- .--- - _--- 1 
. 1 

-l 
-luboruay No 

bdl_flO No Batch Aldylidboahnlmlba 
NtRIlbU 



assoc-blnk NO 

cxa-date NO 

anal date uo 
run number NO 
se NO 
kb~rcsuk No 
lab quai No 
rault No 

Assocm.cd Assoctated blank 
Bknk 
Exttamon Exmtctton data 
Dut. 

, Analysis data Attalysis da.6 I 
Run Number scqumtia I analytical run number 
SDG .Santpk tkhvy gmup I 

Rcstt1t balylkalmlltutcpomdbythe~ 
Lab Dualificr Qualifier as rrpomd by the kbonmy I 
stting Rcstdt Fi 1anhdalresultwichthe-ntibuof I . 

I I ( rigritiumfigwes 
No Vdiion Vaiiiw qoaiifw (null if dm were nm nlidued) 

I 
hdittirr ( v-m.- , 

I 
1 No lDataction ) hstmttmt detection limit (same onits u UNITS field) idl 

mdi 

crdl~cql 

dil-factor 

pa-mom 

No 

No 

No 

No 

Limit 
Damatott hletbod dueaim Iii (SattIC tIlti as lJ?ws ticld) 
Uoi6 

Comna requirad daecuorJqurmitafion limn (same 
tUti6UUNlTSfiCld) 

Dilution Dilution faaor 
faaor 
Petwu Pawn momtttc 

I lmuismtc I 
-olt 1 No I 1 I.. I^ . . 

P 

Criteria Tobie 

Each medium will h&e a uimrk mbk m specify the appiiik aiwk for all parameters. 

FIELD ALlAS DECRltTION 
Parameter or chemical name (wing KIPAC nomcncLoPe whae 
WppktC) 

apa mcl NOtIC FedcdMcL-gmuadwmr 

N06:,untally there will k many critctk fklds. 
tiau 

This cxampk fable only show d~c “ep_mcl” crituk 

Ohrio Description Table 

ThhmbkstomthedeGniionorduuiptionofal1uaodudsandaim* ttdittthaptojact Faexmnp*. 
apa-mcl’s media would be GW. daripth would k ‘Fcdaal Maximum Cnomminmt hl”. 



Coordiruxe Table 

The coordinate tile holds all the geographic position infomurioa of sampling locpions 

1 Vklbk ) 
. . 

ALIAS 1 DISCRWTION 
. . 1 ,1-:-__ L---i- 

It will be used for event driven dtane. 
kd Ycl TbbwillkpopuktedbydaIabwpnonncL 

lcwillkusadfcr-drivmthanc. 
sw_code Ya lhiswillkpopu@edbydrnbPcparonneL 

Itwillkusedfor-drivenlbeme. 
-nullfkgs No VUiOUStiddSuCptltillby-mmhL 

bclemdt3owdbysavmlf*tdr hialm~ 

I I I 1 OftJma invklbk I 



APPENDIX G 

FIELD AUDIT CHECKLIST 

(EXAMPLE) 



NSWC Crane 
QAPP 

Re”lslo”. 0 
Date: February 2000 

Appendix G 
Page 1 Of 8 

Location: NSWC Crane, Crane, lndrana 

Project: NSWC Crane DR Navy/OR% CT056 

Date of Audit: 

Instructions: Record answers to questions below, providing comments as requrred to clarify the answers. 

QAIQC Procedures 

1. Were any field observations, deficiencies, non-conformances, or complaints recorded by 
the site QA/QC Officer or other personnel? 
If so. summarize below. 

2. Based on personnel interview, did any variances from the project planning documents 
occur? If so, what were they? 

3. Were field modification records pertinent to the above initiated in an appropriate manner? 

4. If applrcable, were corrective action plans implemented (according to proper procedure)? 

5. Were field QC samples obtained with the frequency specified in the QAPP? 

119912/P G-l CT0 0056 



6. For all sites, were field duplicates submitted “blind” to the laboratory? 

7. For all sites, are sufficient replicate aliquots of samples designated to the laboratory for 
the matrix spike/duplicate analyses specified in the QAPP? 

Soil Samplinq 

8. Are the sampling devices designated in the QAPP or applicable TtNUS SOP being used? 

9. Was the following information recorded in the boring logs or the field notebook? 

For soil classification: 

Was the USCS classification and soil type (clay, silt, sand) indicated? 

Were the following characteristics indicated per the relevant TtNUS SOP CT0 56-3 
sections? 

color 
soil type 
relative density and consistency 
weight percentage 
moisture 
stratification 
texture/fabric/bedding 

10. For surface soil samples obtained by hand auger or scoop or trowel, were the following 
practices followed? 

area cleared of loose debris prior to sampling 
location marked with numbered stake or pin flag 
sketch approximate locations of sample points in site notebook 

G-2 
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Eauiament Decontamination Procedures 

11. 

12. 

13. 

14. 

15. 

Has an adequate predetermined area for steam cleaning of equrpment been 
established? 

Is the decontamination (decon) area lined and/or bermed? 

Are hand augers decontaminated as required? 

Was steam cleanrng conducted: 

prior to commencement of field activities? 
between boring/pit locatrons? 
at the end of field activitres? 

Verify that all sampling equipment not subject to steam cleaning (e.g., trowels, mixing 
bowls, etc.) are subjected to decontamination per the sequence outlined in the project 
planning documents. 

Waste Handlina Procedures 

16. Were cuttings or fluids disposed of in accordance with project planning documents (i.e., 
discharged to ground, drummed, or tanked)? 

17. Do the project planning documents provide for the disposal of Personal Protective 
Equipment (PPE) by double-bagging and discard? 

18. By what method are PPE disposed of? 

G-3 



19. If applicable, were used spill-containment materials containerized or otherwise acceptably 
disposed of? 

Sample Handlinq 

20. 

21. 

22. 

23. 

24. 

Are the appropriate containers provided by the laboratory being used for each sample? 

Has the temperature blank been handled properly and one submitted with each cooler of 
samples? 

Have equipment rinsate blanks of the proper type and frequency been obtained? 

Have source water blanks been obtained from water sources applicable to the field effort? 

Have the rinsate and source water blanks been designated for the same analyses as the 
associated samples? 

G-4 
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25. Has sample custody been maintained with regard to the following criteria: 

A sample IS under an individual’s custody if: 

. it is in the individual’s actual possession 
l it is in the individual’s vrew after possession 
. it was locked up to prevent tampering 
l it was placed in a designated and identified secure area 

(The sample remains in the individual’s custody until it is entrusted to a laboratory courier 
or commercial express carrier.) 

Documentation 

26. Are all sample logs complete (i.e., containing all information stipulated in SOP CT0 56- 
4)? 

27. Have chain-of-custody (COC) forms been filled out for all samples, including field quality 
control samples? 

28. Have the COC forms been signed by the appropriate individual at each step that the 
samples are relinquished? 

29. Have the COC forms been filled-out using black waterproof ink? 

30. If the COC form or other field document was corrected, was a line drawn through the 
information and was the change dated and initialed? (Use of white-out or erasure is not 
permitted.) 
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31. Have the appropriate analyses (per the project planning documents) been properly 
designated for each sample on the COC form? 

32. Have all sample labels been filled out appropriately and completely? 

33. Have sample tags been properly completed and attached securely to samples? 

34. Have all sample labels been filled out using indelible ink? 

35. Do the sample identifications agree between the sample log, field notebook, sample label 
and COC form? 

36. When applicable, have the name of the photographer, date, time, site location, and site 
description been entered sequentially into the site logbook as documentative photographs 
of the sampling have been taken? 

37. Has the following information (at minimum) been recorded in the site logbook: 

. arrival/departure of site visitors 
l arrival/departure of equipment 
l sample pickup, COC form numbers, carrier company, time 
l sampling activities/sample log sheet numbers. 
. start/completion of boreholes, trenches, monitoring wells 
. health and safety issues 
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38. Is the site logbook a bound notebook with consecutively numbered pages that cannot be 
easily removed? 

39. As required by SOP CT0 56-4, does the cover of the site logbook contain the following 
information? 

project name 
project number 
contractor (or Teaming firm) name 
sequential book number 
start date 
end date 

40. As required by SOP CT0 56-4, has the following information been recorded at the 
beginning of each day? 

date 
start time 
weather conditions 
all field personnel present 
any visitors present 

41. Do the site logbook entries summarize the daily activities and refer to other site 
notebooks or log sheets where applicable? 

42. Have all site logbook entries been made in black Indelible ink? 

43. If a logbook entry was corrected, was a line drawn through the information and was the 
change dated and initialed? (Use of white-out or erasure is not permitted.) 

44. Did the individual making the logbook entry sign it? 
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45. Did the Field Operations Leader sign all logbook pages utilized that day at the end of 
each day? 

Auditor Name: 

Auditor Signature: 

Date: 
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APPENDIX H PARAMETRIC AND NON-PARAMETRIC 

ANALYSIS OF VARIANCE 

In general, the purpose of analysis of variance (ANOVA) testing IS to identify statistically stgnificant 

differences between data means. If there are significant differences between the data sets, the 

calculated p level will be less than (l- (level of slgnlflcance)). For example, at a 5% level of stgnificance 

(95% confidence level), a p level < 0.05 (or 1 - .95) indicates that there are statistically signlfrxnt 

differences between the data sets. 

ANOVA testing can take two general forms - parametric and non-parametric. Each is described below 

PARAMETRIC ANOVA 

Parametric ANOVA is based on an underlying assumption that the data sets being compared have the 

same underlying dtstrlbution Assuming that a site has k locations and that n, data points (analyte 

concentrations) are available for the /” location, the following equations summarize the step-by-step 

procedure for conducting a parametric ANOVA. 

Step 1. Compute the sums and means of each location (I) as follows: 

X, = 2 x,, ,I of cdl )I, observations at well i 
,=I 

- x 
X = N, grand mean of all observation.\ 

X = i 2 X, , grand total of ull I,, observations 
r=, ,=I 

N = 1 n, , total number of obsenwions 
,=, 
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Step 2. Compute the sum of squares of differences between the individual location means and the grand 

mean: 

ss (( ,,,,,,, ( = &(X-X)’ = i Af - ; 
,=i [ 1 ,=I !I, 

This sum of squares has (k-l) degrees of freedom associated with it and is a measure of the 

vanabilIty between locations. 

Step 3. Compute the corrected total sum of squares 

.sS,d = g&,-x)’ = k2[(Xjj,‘] - $ ,=, ,=/ 
This sum of squares has (N-l) degrees of freedom associated with it and is a measure of 

variablllty in the whole data set. 

Step 4. Compute the sum of squares of differences of observations within locations from the location 

means. This value is the sum of squares due to error and is obtained by simple subtraction: 

ss Err,!, = ssr,,,<,r - ss.~,,.r,>l~ 

The sum of squares due to error has associated wth it (N-k) degrees of freedom and is a 

measure of the variability within locations. 

Step 5. Set up the ANOVA table. The sums of squares and their degree of freedom were obtained from 

Steps 2 through 4. The mean square quantities are simply obtained by dividing each sum of 

squares by its corresponding degrees of freedom. 

ONE-WAY PARAMETRIC ANOVA TABLE 

Source of 
Variation 

Between 
Locations 

Error (within 
Locations) 

Total 

Sums of Degrees of 
Squares Freedom 

SS,,,l, MSs,,,+=k-1 

SsError M&,,,,=N-k 

SSTO,,l N-l 

Mean F 
Squares 

SSsmp,dN-1) F=MLn,dM%ro, 

=kmWk) 
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Step 6. To test the hypothesis of equal means for all k locations. compute F= MSsa,,pie/MSn,O, (last 

column I” above table). Compare this statistic to the tabulated F statistic with (k-7) and (N-k) 

degrees of freedom (Table 1) at the 5% significance level (p level = 0.05). If the calculated F 

value exceeds the tabulated value, reject the hypothesis of equal location means. Othenuse, 

conclude that there is no significant difference between the concentrations of the k locations and 

thus no evidence of contamination 

Step 7. To determine if the significant F IS due to differences between upgradient concentrations and 

downgradient well concentrations a number of post hoc tests can be performed depending on the 

circumstances lncludlng Scheffe test, the Newman-Keuls test, Duncan’s multiple range test, 

Tukey’s honest slgniflcant difference (HSD) test, and the Bonferroni t-statistic. The Bonferroni t- 

stattstic, which is commonly used, IS described by example in the following paragraphs: 

Assume that of the k wells, u are from the upgradient well and m are from downgradient wells 

(I.e., u + m = k). Then m differences need to be computed and tested for statistical significance. 

If there are more than five downgradient wells, the indlvldual comparisons are done at the 

significance level of 1%. which may make the experiments significance level greater than 5% 

(EPA, 1989). 

Step 8. Obtain the total sample size of all upgradient concentrations. 

Step 9. Compute the average concentration from the upgradient well. 

Step 10. Compute the m differences between the average concentrations from each downgradient well 

and the upgradient well. 

x, -FL, i = I,...,m 

Step 11. Compute the standard error of each difference as 

119912/P H-3 CT0 0056 
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where MS& is determined from the ANOVA table from Step 5 and n, is the number of 

observatrons at downgradrent well 1. 

Step 12. Obtarn the f-statrstrc t = f,N.k,,l,. ,,,,, from Bonferroni’s f-table with =0.05 and (N-k) degrees of 

freedom. 

Step 13. Compute the m quantities D,= (SE,J(r) for each downgradient well i. If m z- 5. use the entry for 

t(N.~,.,l.ODI~. That is, use the entry at m = 5. 

INTERPRETATION OF BONFERRONI’S STATISTIC: 

If the difference exceeds the value X, - Xh 4, conclude that the downgradient well has significantly 

higher concentrations than the average upgradient concentrations. Otherwise conclude 

that the downgradient well is not contaminated. This exercise may be performed for each of the m 

downgradient wells rndivrdually. The test IS designed so that the overall expenmental error is 5% If there 

are no more than five wells. 

If the number of wells is greater than five, the experimental error will be greater than 5%. In this case, the 

Bonferroni t-test should be modified by doing the individual comparisons at the 1% level. 

NONPARAMETRIC ANOVA 

The parametric ANOVA technique is the preferred approach for comparing environmental measurements 

from downgradient monitoring wells to upgradient well data. However, if the assumption that data sets 

being compared have the same underlying distribution IS vrolated. non-oarametric tests (i.e. Kruskal- 

Wallis or Wilcoxon Rank-Sum tests) may be used to determtne if constituent concentrations present in the 

downgradient areas significantly exceed those present in the upgradient well. 



NSWC Crane 
OAPP 

Rem,on 0 

Non-parametric tests are conducted using the ranks of the analytical results rather than the analyhcal 

results themselves. Therefore, the data sets are inspected for extremely high values that may have been 

underestimated as a result of the rankrng process. 

The Kruskal-Walks (EPA, 1989) test should be employed when comparing three or more data sets. 

However, it IS not amenable to two-well comparisons (e.g. one downgradient well to one upgradrent well). 

In these srtuations, the Wrlcoxon Rank-Sum test (EPA, 1992) (also known as the Mann-Whrtney U test) 

should be employed. 

The Kruskal-Wallrs test IS described in the following paragraphs: 

Step 1. Rank all N observatrons of the k ground water wells from least to greatest. As a convention, 

denote the upgradrent well as well 1. 

Step 2. Add the ranks of the observatrons for each well. Call the sum of the ranks for the dh well Rv 

Also, calculate the average rank for each well by: 

Step 3. Compute the Kruskal-Wallis statistic given by: 

H= 

where N = total number of samples, 

N, = number of each samples for each well, and 

k = number of wells. 

An adjustment to the Kruskal-Wallis statistic must be made to account for the presence of tied values. 

Tied values are those in which have the same concentration for a given analyte. This adjustment is given 

by the following formula: 

119912/P H-5 CT0 0056 
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H H 
H’ = H’ = 

I I 

where g is the number of groups of dtstlnct tied observations and t, IS the number of tied observattons in 

the Rh group. 

Step 4. Compare the calculated value H (or H’) to the tabulated ,? value with (k-l) degrees of freedom, 

where k IS the number of wells 

Step 5. If the computed H value exceeds the tabulated ,? value. compute the critical difference for onstte 

wells to the upgradient well (denoted as well 1). 

for i=2,....kand Z,,, is the upper 90th percentile of the standard normal distribution 

Step 6. Compute the differences between the average ranks of each well and the upgradient well and 

compare the differences to the critical value from Step 5 in order to determine which onsite wells 

give evidence of contamination. That is, compare 

D, = R, R, 

to C, for i = 2 ,_.., k. If 0, exceeds C, , the Rh well exhibits statistically significant levels of 

contamination. If D, does not exceed C, , there is no statistically significant evidence of 

contamination in the Rh well. 

119!312/P H-6 CT0 0056 
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I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 
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